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VETERINARY	  ORTHOTICS	  AND	  PROSTHETICS:	  CONSERVATIVE	  TREATMENT	  OPTIONS	  FOR	  ORTHOPEDIC	  
AND	  NEUROLOGIC	  INJURIES	  IN	  THE	  SMALL	  ANIMAL	  PET	  

Presented	  at	  the	  Annual	  Southern	  Veterinary	  Conference	  2015,	  Birmingham,	  AL	  
August	  6,	  2015	  
	  
The	  use	  of	  orthotics	  and	  prosthetics	  continues	  to	  grow	  in	  the	  veterinary	  community	  as	  a	  modality	  for	  
conservative	  treatment	  for	  stifle,	  tarsal	  and	  carpal	  injuries	  in	  the	  small	  animal	  patient.	  This	  presentation	  
focuses	  on	  the	  treatment	  options	  available	  to	  the	  veterinary	  professional	  when	  surgery	  is	  not	  an	  option	  
due	  to	  medical	  issues	  of	  the	  patient	  or	  funding	  issues	  of	  the	  pet	  owner.	  	  
Orthotic	  and	  prosthetic	  options	  in	  three	  areas	  will	  be	  presented	  that	  address	  treatment	  plans	  and	  case	  
studies.	  They	  include;	  

1.	  Specific	  orthopedic	  etiologies	  in	  canines	  and	  felines	  including	  cranial	  cruciate	  tears,	  carpal	  
hyperextension,	  Achilles	  tendon	  ruptures	  and	  spinal	  anomalies.	  	  
2.	  Ambulatory	  mobility	  carts	  for	  spinal	  paralysis	  and	  front	  and	  hind	  limb	  absence	  or	  weakness.	  
3.	  Prosthetics	  for	  the	  front	  and	  hind	  limb	  of	  the	  canine.	  	  
	  

DOG	  VS	  HUMAN	  ANATOMY	  

1. Providing	  orthotics	  and	  prosthetic	  (O&P)	  devices	  for	  the	  canine	  is	  very	  similar	  to	  treating	  
humans	  in	  that….	  

2. Biomechanics	  is	  biomechanics.	  Ground	  reaction	  forces,	  torques,	  total	  contact	  and	  weight-‐
bearing	  areas	  are	  different	  but	  do	  not	  fundamentally	  change	  the	  way	  we	  approach	  treatment	  
options.	  	  

3. Human	  and	  dogs	  share	  the	  same	  basic	  anatomy	  including	  bones,	  muscles	  and	  organs,	  but	  vary	  in	  
proportion,	  size,	  length	  and	  ratio1.	  	  

WHO	  PROVIDES	  ORTHOTICS	  AND	  PROSTHETICS	  

1. As	  Orthotists	  and	  Prosthetists	  we	  are	  certified	  by	  the	  American	  Board	  for	  Certification	  (ABC).	  
There	  are	  approximately	  5000	  practitioners	  in	  this	  field.	  	  	  

2. To	  become	  certified	  today	  requires	  a	  Master	  degree	  in	  orthotics	  and	  prosthetics	  and	  a	  residency	  
program	  in	  an	  accredited	  ABC	  facility.	  	  Most	  O&P	  schools	  are	  affiliated	  with	  a	  medical	  school.	  	  

3. We	  work	  on	  a	  prescription	  basis	  similar	  to	  a	  pharmacist.	  
4. We	  do	  not	  prescribe.	  

WHO	  WE	  WORK	  WITH	  

1. Patient	  Families	  and	  Veterinary	  Professionals.	  	  
2. Veterinary	  professionals	  refer	  patients	  to	  us	  or	  the	  professional	  will	  send	  us	  a	  cast	  or	  impression	  

of	  the	  animal’s	  limb	  for	  fabrication.	  
3. Patient	  families	  find	  us	  online	  and	  talk	  to	  their	  veterinarian.	  

GOALS	  OF	  VETERINARY	  ORTHOTICS	  AND	  PROSTHETICS	  

1. Improve	  Function	  
2. Reduce	  Pain	  
3. Return	  to	  Active	  Lifestyle	  
4. Decrease	  Obesity	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  Kyle	  Hall	  Hd	  Portfolio	  [Online]	  Available	  at:	  http://kylehallnationaltrust.weebly.com/part-‐3-‐-‐-‐animation-‐production/-‐differences-‐similarities-‐human-‐animal-‐anatomy	  
[Accessed	  May	  2015].	  
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5. Improve	  Quality	  of	  Life	  
6. Prevent	  Pre-‐mature	  Decision	  on	  Euthanasia	  

	  
IMPROVE	  FUNCTION	  

1. Providing	  a	  device	  which	  allows	  a	  canine	  to	  function	  in	  a	  more	  normal	  environment	  is	  a	  primary	  
goal	  of	  veterinary	  orthotics	  and	  prosthetics.	  

2. Congenital	  and	  acquired	  deformities	  deprive	  the	  canine	  of	  functioning	  in	  a	  normal	  way.	  By	  
providing	  stability,	  immobilizing	  or	  allowing	  motion	  in	  certain	  planes,	  orthotists	  and	  prosthetists	  
are	  able	  to	  help	  canines	  ambulate	  more	  efficiently.	  This	  is	  generally	  seen	  or	  appreciated	  by	  the	  
owner	  stating	  that	  their	  dog	  can	  walk	  longer	  than	  before.	  

REDUCE	  PAIN	  

1. Canines	  with	  severe	  arthritic	  conditions	  can	  be	  aided	  by	  immobilizing	  joint	  motion.	  Restricting	  
motion	  reduces	  movement	  in	  articular	  surfaces	  that	  may	  be	  bone	  on	  bone.	  Generally	  seen	  at	  
the	  carpal	  joint.	  

RETURN	  TO	  ACTIVE	  LIFESTYLE	  	  

1. Mobility	  carts	  or	  braces	  increase	  mobility,	  which	  can	  improve	  a	  dog’s	  temperament	  by	  allowing	  
them	  to	  play,	  go	  on	  walks,	  and	  increase	  joint	  range	  of	  motion.	  

DECREASE	  OBESITY	  

1. An	  increase	  in	  movement,	  a	  decrease	  in	  pain,	  and	  an	  increase	  in	  mobility	  in	  concert	  with	  a	  good	  
diet	  may	  assist	  in	  reducing	  obesity.	  	  	  	  

IMPROVE	  QUALITY	  OF	  LIFE	  	  

1. Improving	  the	  Quality	  of	  Life	  is	  not	  just	  for	  humans.	  	  
2. By	  providing	  dogs	  without	  limbs	  a	  prosthesis,	  or	  dogs	  with	  severe	  arthritis,	  an	  orthosis	  with	  

limited	  motion	  at	  the	  carpal,	  we	  improve	  their	  demeanor	  and	  allow	  them	  to	  be	  more	  content.	  	  
3. A	  dog’s	  quality	  of	  life	  is	  better	  because	  they	  can	  do	  more	  for	  longer	  periods	  of	  time.	  

PREVENT	  PRE-‐MATURE	  DECISION	  FOR	  EUTHANASIA	  	  

1. Euthanasia	  is	  a	  difficult	  choice	  for	  many	  owners.	  
2. Sometimes	  we	  are	  able	  to	  extend	  life	  a	  little	  longer	  for	  dogs	  that	  may	  be	  still	  active	  in	  mind	  and	  

spirit,	  but	  have	  acquired	  orthopedic	  or	  medical	  issues	  that	  affect	  mobility	  or	  may	  be	  terminal.	  

ORTHOSES	  ARE	  USED	  FOR:	  

1. Senior	  Dogs	  
a. Generally	  over	  10	  years	  

2. Non-‐Surgical	  Candidates	  
a. Juvenile	  

3. Medical	  Conditions	  
a. Heart	  	  
b. Skin	  

4. Anesthesia	  Risk	  
5. Owner	  Funding	  Issues	  
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6. Pre-‐Op	  Until	  Medical	  Issues	  Are	  Resolved	  
7. Post-‐Op	  to	  Protect	  Surgical	  Site	  

a. Used	  More	  Often	  On	  Very	  Active	  Dogs	  
8. Owners	  refuse	  any	  type	  of	  surgery	  on	  their	  dogs	  

FRONT	  LEG	  ETIOLOGIES	  

1. Front	  Leg	  Etiologies	  are	  seen	  in	  the	  elbow,	  carpus	  and	  paw.	  	  
2. Orthotically	  we	  address	  these	  issues	  with	  braces	  (orthoses)	  that	  restrict	  or	  stop	  unwanted	  

motion	  or	  redistribute	  forces	  over	  a	  larger	  area.	  

ELBOW	  

1. Elbow	  etiologies	  are	  generally	  seen	  as	  severe	  arthritis	  of	  the	  elbow	  joint,	  or	  luxation.	  Braces	  are	  
used	  to	  restrict	  motion	  of	  the	  joint	  by	  limiting	  the	  motion	  that	  causes	  the	  luxation	  or	  in	  the	  case	  
of	  severe	  arthritis,	  eliminating	  most	  if	  not	  all	  motion	  at	  the	  elbow	  joint.	  

CARPUS	  

1. Hyperextension	  (collapse)	  	  
a. Carpal	  hyperextension	  is	  the	  most	  common	  injury	  we	  see.	  

2. Joint	  Instability	  
a. Joint	  instability	  is	  seen	  with	  ligamentous	  or	  osteo	  injuries	  due	  to	  abuse,	  osteosarcoma	  

or	  other	  traumatic	  events.	  	  
b. In	  severe	  cases	  the	  integrity	  of	  the	  joint	  is	  totally	  collapsed	  which	  causes	  skin	  infections	  

or	  ulcers	  that	  can	  become	  infected.	  
3. Post-‐Surgical	  Support	  for	  Arthrodesis	  	  

a. In	  very	  active	  dogs	  braces	  can	  be	  effective	  post	  surgically	  to	  provide	  additional	  support	  
and	  protect	  the	  surgical	  site	  from	  unwanted	  motions.	  

4. Arthrodesis	  Failure	  
5. Paralysis,	  Neuropathy	  	  
6. Paralysis	  causes	  knuckling	  or	  severe	  valgus	  or	  varus	  of	  the	  carpal	  joint	  which	  can	  be	  corrected	  

with	  an	  orthosis	  that	  controls	  unwanted	  motions.	  	  	  
7. Traumatic	  Injuries	  	  

a. Traumatic	  injuries	  can	  be	  addressed	  with	  an	  orthosis	  that	  provides	  support	  and	  allow	  
increased	  weight-‐bearing	  or	  reduce	  pain.	  

8. Severe	  Arthritis	  
a. Severe	  arthritis	  is	  treated	  generally	  with	  an	  orthosis	  that	  immobilizes	  motion	  at	  the	  

carpal	  joint.	  	  	  

PAW	  	  

1. Front	  leg	  etiologies	  of	  the	  paw	  include	  knuckling,	  lacerations,	  traumatic	  injuries,	  amputation	  of	  
one	  or	  more	  digits	  and	  neuropathy.	  	  

2. Braces	  are	  used	  for	  protection	  and	  go	  just	  below	  the	  carpal	  and	  include	  the	  entire	  paw.	  	  
3. Inclusion	  of	  the	  carpal	  is	  generally	  not	  needed.	  The	  goal	  is	  to	  re-‐establish	  proper	  weight-‐bearing	  

on	  the	  paw	  pads,	  or	  to	  protect	  the	  limb	  due	  to	  fragile	  skin	  or	  lesions.	  

BILATERAL	  CASES	  	  

1. Bilateral	  applications	  are	  addressed	  with	  a	  delay	  in	  the	  break-‐in	  period	  of	  approximately	  five	  
days.	  One	  brace	  is	  put	  on	  and	  the	  contralateral	  one	  is	  introduced	  five	  days	  later.	  This	  allows	  the	  
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canine	  to	  get	  used	  to	  the	  device	  and	  re-‐establish	  their	  “new	  “proprioception	  of	  the	  ground	  and	  
their	  paw	  

REAR	  LEG	  ETIOLOGIES	  

1. Make	  up	  over	  60	  %	  of	  veterinary	  orthotics	  and	  prosthetics.	  
2. Include	  the	  Stifle,	  Hock	  and	  Paw.	  
3. We	  are	  not	  able	  to	  address	  hip	  issues	  since	  components	  are	  not	  available	  that	  address	  hip	  

dysplasia	  that	  are	  effective	  in	  both	  the	  standing	  and	  sitting	  position.	  

STIFLE	  

1. Cruciate	  Ligament	  (CCL,	  ACL)	  Full	  or	  Partial	  Tear	  
a. Most	  prevalent	  injury	  we	  see	  in	  veterinary	  orthotics.	  
b. Goal	  is	  to	  stop	  full	  extension,	  not	  allow	  the	  tibia	  to	  move	  cranially,	  and	  support	  

medial/lateral	  stability.	  
2. Medial/Lateral	  Collateral	  Laxity	  	  

a. Goal	  is	  to	  support	  medial/lateral	  stability	  or	  correct	  or	  maintain	  unwanted	  varus	  or	  
valgus.	  	  

HOCK/TARSAL	  

1. Hyperextension	  
a. Goal	  is	  to	  stop	  hyperextension	  by	  keeping	  hock	  in	  flexion	  and	  stop	  excessive	  flexion.	  

2. Achilles	  Tendon	  Injury	  
a. Goal	  is	  to	  stop	  excessive	  flexion	  by	  adding	  straps	  that	  restrict	  motion.	  
b. Additional	  motion	  can	  be	  encouraged	  at	  appropriate	  time	  by	  increasing	  length	  of	  straps.	  

3. Rupture/Avulsion	  
a. Goal	  is	  to	  restrict	  motion.	  

4. All	  braces	  that	  go	  above	  the	  hock	  include	  the	  paw.	  By	  including	  the	  paw,	  a	  reduction	  of	  pressure	  
is	  achieved	  at	  the	  proximal	  and	  distal	  aspects	  of	  the	  limb.	  Without	  the	  paw,	  these	  excessive	  
pressures	  have	  caused	  abrasions	  at	  the	  very	  distal	  portion	  and/or	  most	  proximal	  section	  of	  the	  
brace.	  	  

5. Post-‐Surgical	  Support	  
a. On	  very	  active	  dogs,	  obese,	  or	  potentially	  non-‐compliant	  owners,	  braces	  are	  used	  to	  

protect	  the	  surgical	  site	  from	  overuse,	  or	  plates	  or	  screws	  loosening.	  

PAW	  

6. Knuckling	  
a. Paralysis	  
b. Protection	  for	  the	  top	  of	  paw	  from	  abrasions	  or	  ulcers	  can	  be	  achieved	  with	  a	  brace	  that	  

goes	  below	  the	  hock	  and	  includes	  the	  entire	  paw.	  
7. Traumatic	  Injuries	  

a. Fractures	  of	  the	  metatarsals	  can	  be	  supported	  and	  protected	  from	  mal-‐alignment.	  	  
8. Lacerations	  

a. Cuts	  can	  be	  protected	  from	  infection.	  
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SPINAL	  ETIOLOGIES	  

1. Spinal	  Instability	  
a. Cervical	  or	  neck	  braces	  can	  be	  used	  to	  immobilize	  motion	  of	  the	  cervical,	  thoracic	  or	  

lumbar	  spine	  
2. Fibrocartilaginous	  Embolusm	  (FCE)	  

a. A	  spinal	  orthosis	  can	  increase	  pressure	  on	  the	  costal	  ribs	  to	  allow	  enhanced	  respiration	  
3. Spinal	  Stenosis	  Spinal	  

a. Restricted	  motion	  will	  reduce	  pain.	  
	  

MOBILITY	  CARTS	  	  

1. Front	  Wheel	  	  
a. Used	  to	  unload	  the	  front	  limb(s)	  due	  to	  paralysis,	  amputation,	  or	  severe	  arthritis.	  

2. Rear	  Wheel	  	  
a. Used	  to	  unload	  the	  rear	  limbs	  due	  to	  paralysis,	  amputation,	  degenerative	  myelopathy,	  

or	  spinal	  cord	  injuries.	  
3. Quad	  	  

a. Used	  for	  temporary	  or	  definitive	  spinal	  cord	  injuries	  with	  associated	  paralysis.	  

HARNESSES	  

a. Reduce	  owners	  physical	  strength	  requirements.	  
b. Safer	  for	  canine	  going	  up	  stairs,	  and	  in	  and	  out	  of	  cars.	  
c. Assist	  in	  getting	  to	  a	  standing	  position.	  

CANINE	  PROSTHETICS	  

1. Missing	  a	  Front	  Limb	  Has	  Critical	  Consequences	  Not	  Addressed	  By	  Veterinarians	  Today.	  	  
2. Advantages	  of	  prosthetic	  care.	  

a. Improved	  gait	  with	  less	  gait	  deviations.	  
b. Reduction	  of	  stress	  and	  trauma	  of	  contralateral	  joints.	  
c. Potentially	  future	  injuries	  on	  contralateral	  limbs	  that	  may	  make	  walking	  painful	  or	  

unbearable.	  
d. Increased	  energy	  expenditure.	  

3. Limb	  salvage	  requirements	  for	  prosthetic	  care.	  	  
a. Always	  save	  what	  you	  can.	  
b. Preferably	  below	  the	  carpal	  or	  the	  hock.	  
c. Some	  cases	  can	  be	  addressed	  if	  1-‐2	  inches	  below	  the	  elbow	  or	  stifle.	  

CONTACT	  INFORMATION	  

Jim	  Alaimo	  CPO	  	  
My	  Pet’s	  Brace	  	  
3505	  E.	  Main	  Street	  
Morgantown,	  PA	  19543	  
610-‐286-‐0018	  
610-‐286-‐0021	  Fax	  
Jim.alaimo@mypetsbrace.com	  
www.mypetsbrace.com	  
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Urine Trouble: Chronic Kidney Disease (CKD) 
Joe Bartges, DVM, PhD, DACVIM, DACVN 

Internist, Nutritionist, Academic Director 
Cornell University Veterinary Specialists, Stamford CT 

 
General Key Points: 
• CKD implies irreversible renal failure that remains stable for a period of time, but ultimately progresses 
• Incidence increases with increasing age in dogs and cats 
* Although many things can cause chronic kidney disease, by the time chronic kidney disease is diagnosed the 

cause(s) is/are not present and not treatable.  It can occur as a result of: 
* Congenital renal disease 
* Acquired diseases – hypotension, drugs, toxins, hypotension, infections, cancer 
* Periodontal disease has been linked to renal histologic changes in dogs 
* Feline immunodeficiency virus infection has been linked to renal disease in cats 

* Kidneys are involved with whole body homeostasis; therefore, CKD affects general well-being 
* Clinical signs involve primarily 

* Change in water balance: polyuria / polydipsia (PU / PD) 
* Gastrointestinal signs (vomiting, hyporexia / anorexia, halitosis) 
* Signs of chronic disease (weight loss, loss of body condition, unkempt appearance) 

* Laboratory evaluation reveals 
* Azotemia 
* Inappropriately dilute urine 
* Hyperphosphatemia  
* Metabolic acidosis 
* ± Hypokalemia  
* ± Non-regenerative anemia 
* ± Bacterial UTI 

* Kidneys are often small and irregular on palpation, abdominal radiography and abdominal 
ultrasonography; however, some causes of chronic kidney disease are associated with renomegaly (ie 
neoplasia) 

* ± Systemic arterial hypertension occurs in 65-80% of patients  
* ± Proteinuria (microalbuminuria, macroalbuminuria) 
* Progression of CKD 
* The cause(s) of progression of CKD is not completely known 
* It is likely that in typical situation, CKD results from repeated insults over time that result in sequential 

loss of nephrons 
* The compensatory response is an increase in single nephron GFR in the surviving nephrons 
* This results in maintenance of total GFR despite loss of functional renal tissue (renal reserve) 
* There is dilation of the afferent arteriole 
* Increase in intraglomerular pressure 
* The result is increase in GFR and renal blood flow 
* There are trade-offs, however: 

* Increase in GFR due to increase in renal blood flow and intraglomerular pressure increases 
likelihood of increased protein loss 

* Increased intraglomerular pressure is transmitted distally 
* There is activation and release of growth factors that promote tubulointerstitial fibrosis and 

glomerulosclerosis 
* Eventually, these adaptations result in loss of further nephrons and the cycle continues 
* Over time, renal reserve is lost as the threshold of nephron mass loss is surpassed resulting in 

progression of CKD to end stage 
 
International Renal Insufficiency Society (IRIS) Staging 

* The International Renal Insufficiency Society (http://www.IRIS-kidney.com) has developed staging system 
for animals with CKD and treatment based on staging. 

• The staging system is designed for use with dogs and cats with CKD.  A diagnosis of CKD is made first 
and staging is accomplished by evaluating  
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o (1) 2 serum creatinine values when patient is well hydrated,  
o (2) 2 to 3 urine UPC and  
o (3) 2 to 3 indirect arterial blood pressure determinations.   

! Indirect arterial blood pressure is determined by 1 of 2 methods 
• Doppler: this utilizes ultrasonographic waves that are transmitted by a 

piezoelectric crystal and is reflected back to the crystal and then converted to 
audible sound 

o It utilizes the Doppler shift effect – you know the sound an ambulance 
or race car makes as it approaches and then drives by you (?) 

o Blood in an artery is moving while surrounding tissue is not 
o It is very good for systolic blood pressure, but is not very accurate for 

measuring diastolic and mean arterial pressure 
o A cuff is placed over the artery proximal to placement of the 

piezoelectric crystal 
o The crystal is placed on a shaved area over the artery 
o The cuff is inflated above systolic blood pressure so no flow of blood 

occurs in the artery 
o The cuff is slowly released until blood flow is re-established, which is 

the systolic blood pressure 
o A sphygmomanometer (gauge) is used to give a numeric value to the 

systolic pressure  
• Oscillometric: this utilizes the principle of movement (oscillations) and the 

intensity of vascular wall vibration (movement) from the pressure 
o It can determine systolic, diastolic, and mean arterial pressure 
o Although useful, it is less accurate then Doppler 
o A cuff attached to the oscillometric blood pressure instrument is placed 

over an artery.  No clipping is necessary 
o Pressure in the cuff is increased until it exceeds systolic blood pressure 

and no flow of blood occurs in the artery 
o The instrument slowly releases pressure from the cuff and detects 

vascular wall vibrations as blood flow is re-established. 
! The first vibration = systolic 
! The most intense vibration = mean 
! The point where vibrations level off = diastolic 

• Indirect arterial blood pressure is determined over the palmar metacarpal, cranial 
tibial, or coccygeal arteries 

• It is important to perform when patient is not stressed; therefore, having the 
owner hold, use minimal restraint, perform away from people and other patients, 
and perform prior to sample collection and physical examination 

• Systemic arterial hypertension may occur in 65-75% of dogs and cats with CKD 
o CKD is staged by magnitude of renal dysfunction and further modified (sub-staged) by presence 

or absence of proteinuria and/or hypertension.  Proteinuria ONLY refers to renal proteinuria and 
not pre-renal (e.g. hyperglobulinemia) or post-renal (e.g. urinary tract infection, hematuria, etc), 
and is based on UPC. Blood pressure determination should be performed several times in order to 
account for a “white coat” effect using a standard protocol.   
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Stage Plasma creatinine 

mg/dl 
Comments 

 Dogs Cats  

1 <1.4 <1.6 

Non-azotemic Some other renal abnormality present e.g. inadequate 
concentrating ability without identifiable non-renal cause; abnormal renal 
palpation and/or abnormal renal imaging findings; proteinuria of renal origin; 
abnormal renal biopsy results 

2 1.4 - 2.0 1.6 - 2.8 

Mild renal azotemia [lower end of the range lies within the reference range for 
many labs but the insensitivity of creatinine as a screening test means that 
animals with creatinine values close to the upper limit of normality often have 
excretory failure] Clinical signs usually mild or absent 

3 2.1 - 5.0 2.9 – 5.0 Moderate renal azotaemia Many systemic clinical signs may be present 
4 >5.0 >5.0 Severe renal azotaemia Many extra-renal clinical signs present 

 
UPC value Substage 

Dogs Cats  
<0.2 <0.2 Non-proteinuric (NP) 

0.2 to 0.5 0.2 to 0.4 Borderline proteinuric (BP) 
>0.5 >0.4 Proteinuric (P) 

 
Systolic BP mm Hg Diastolic BP mm Hg Adaptation when breed-specific 

reference range is available * 
Substage 

<150 <95 <10 mm Hg above reference range AP0: Minimal Risk (N) 
150 – 159 95 - 99 10 – 20 mm Hg above reference range AP1: Low Risk (L) 
160 – 179 100 - 119 20 – 40 mm Hg above reference range AP2: Moderate Risk (M) 

= 180 = 120 = 40 mm Hg above reference range AP3: High Risk (H) 
No evidence of end organ damage/complications  No complications (nc)  
Evidence of end organ damage/complications  Complications (c)  
Blood pressure not measured  Risk not determined (RND)  
 
Tests of Renal Function 
• GFR can be estimated using both clearance methods and “spot” or single time point tests.  

o Renal or plasma clearance of an injected substance (e.g., iohexol, creatinine) is most accurate estimate 
of GFR  

o More sensitive means for detecting early CKD than spot methods of GFR estimation.  
o Determining plasma clearance can be a relatively expensive and time-consuming procedure.  
o Most often performed: 

! To establish a decrease in GFR when clinical parameters (e.g., poorly concentrated urine) 
create suspicion for CKD but cannot confirm its presence,  

! To determine dosage regimens for therapeutic agents whose excretion is primarily renal in 
patients with CKD.  

• Plasma clearance testing 
o Measuring reduction of an injected substance in the blood over time) can be used to estimate renal 

clearance and therefore GFR.  
! Most common exogenous substances used in veterinary medicine for estimation of GFR are 

iohexol and creatinine.  
! Other substances and techniques can be used, such as inulin, radiolabeled markers, and 

contrast-enhanced computed tomography (CT) 
! A novel fluorescent tracer has been evaluated as a rapid, non-invasive bedside test in dogs. 
! Ultimately, choice in method used depends on availability of te injected substance and 

method of measurement as well as the experience  
! In some cases, estimation of individual kidney GFR (vs. global GFR) is necessary, as is 

possible with scintigraphy or CT.   
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o Iohexol clearance and exogenous creatinine clearance give a measure of total GFR; DTPA (a 
radiolabelled marker) gives estimate of total as well as individual kidney GFR. 

o One of the main limitations with clearance methods is need for serial, precisely timed blood draws.  
! An accurate clearance calculation requires as many as 8 post-injection blood samples over 6 

hours or longer, although reasonable estimates can be obtained with limited sampling (i.e., 2 
or 3 post-injection samples)  

! Timing of these limited sample collections varies depending on the substance used 
! Some studies have found that calculation of plasma clearance based on a single post-injection 

sample is strongly correlated with 3-sample techniques, as long as an estimated volume of 
distribution can be determined  

! This is especially important in cats, where multiple collections can prove difficult.  
o Another limitation with plasma clearance is the large amount of variability in what is considered to be 

“normal” in dogs and cats.  
! In one study of 118 healthy dogs, iohexol clearance ranged from 0.95-4.25 mL/min/kg 
! In previously published studies in healthy dogs and cats, the range for various clearance 

estimates was as wide as 2.45-6.64 mL/min/kg (dogs) and 2.19-3.49 mL/min/kg (cats), 
although most weighted reference intervals were around 3-4 mL/min/kg (dogs) and 2.5-3.5 
mL/min/kg (cats) 

! Therefore, it is difficult to define a normal GFR in a particular animal without a baseline for 
that patient, and it limits ability of plasma clearance to detect early reductions in GFR.  

o Week-to-week and month-to-month biological variability must also be considered when monitoring 
plasma clearance in a particular patient 

! Based on the week-to-week variability of iohexol clearance in a cohort of dogs with mild but 
stable renal disease, a subsequent measurement must increase or decrease by up to 20% in 
order to be 95% confident that a true change in clearance has occurred 

! Interestingly, despite using more measurements, each with its own inherent variability, 
iohexol clearance variability was similar to that for serum creatinine (sCr) in these dogs 

o In addition to biological considerations, analytical considerations in plasma clearance calculations are 
important.  

! When using a limited sampling technique, a correction formula must be applied to correct for 
the initial distribution phase in order to avoid overestimation of the GFR 

! Correction formulas for both dogs and cats are available when using iohexol 
! Normalization to body weight, surface area, or extracellular volume has been recommended, 

but it is not clear which normalization technique should be used in dogs and cats.  
• Spot tests 

o Urine specific gravity (USG) 
! USG varies from minute-to-minute and is influenced by hydration and volume status 
! A dilute USG on a spot sample may be normal in patients that have ingested water recently in 

excess of what is required for hydration 
! Additionally, many non-renal disorders influence USG by altering volume status and/or by 

inhibiting anti-diuretic hormone function in the distal renal tubule and collecting duct 
! Patients with persistent PU/PD may not have renal disease and other disorders should be ruled 

out if not azotemic (e.g. hyperadrenocorticism, hypothyroidism, hyperthyroidism, diabetes 
mellitus, hypercalcemia, hepatic disease, consumption of higher sodium chloride diets, 
administration of diuretics, supplements, or herbs with diuretic activity, etc). 

o Blood urea nitrogen (BUN 
! Used as biomarker for assessment of renal function 
! More influenced by non-renal factors than serum creatinine – e.g. pre-renal and post-renal 
! Urea nitrogen is a small molecule that diffuses easily across cell membranes and into and out 

of tissues 
• With dehydration, urea nitrogen is reabsorbed in tubules and less is filtered due to 

decreased renal blood flow; therefore, it increases more quickly and often to a 
greater degree than creatinine 

• Urea is produced from metabolism of ammonia by hepatic urea cycle; therefore, 
increased intestinal protein load will result in generation of more ammonia and urea 
nitrogen 
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• It should not be used as a sole biomarker for renal function and interpretation of an 
elevation is not possible without historical and physical examination findings and a 
urine specific gravity 

o Serum creatinine (sCr) 
! Main endogenous marker currently used for estimating GFR  

• While this molecule meets most of the criteria for an ideal marker of GFR, it has 
several major limitations, of which the most important in veterinary medicine 
include breed variations in dogs and decreased production with muscle wasting, as is 
often the case in animals with CKD.  

• It may overestimate renal function in cachectic, geriatric, and very young patients.  
• Tubular secretion can increase as sCr increases, although this is thought to be 

minimal in veterinary species as compared with humans.  
• These factors can make monitoring of sCr over time a less reliable indicator of 

declining GFR.  
! Early in disease, limitations of sCr in an individual patient are minimal.  

• Muscle mass is usually stable in dogs and cats with early renal disease, and tubular 
secretion due to an increased blood concentration is not a factor.  

• Careful monitoring and trending of fasted serum creatinine concentrations can allow 
for early detection of renal disease manifested by a declining GFR.  

• Trending sCr means that serial determinations of sCr are assessed to look for 
significant increases in a particular patient that are likely to reflect worsening renal 
function.  

• Serum creatinine concentration lends itself to trending quite nicely because it 
demonstrates very little intra-individual variation in healthy, adult animals, even over 
several years 

• Small increases within the reference interval can reflect significant decreases in GFR 
in an individual patient, and a reference interval will not be helpful when using sCr 
to identify the earliest declines in GFR due to kidney disease in most patients.  

• When comparing serial measurements of sCr with renal clearance of an exogenous 
substance, they correlate strongly and subtle increases in sCr can identify a decrease 
in GFR at a similar point in disease progression (unpublished observations).  

• While trending of sCr can be useful in the early detection of renal disease, many 
patients present to a clinic with no prior bloodwork.  

o In this case, the various factors that can influence sCr need to be considered 
(e.g., breed, age, muscle mass, diet/fasting status, hydration status) when 
evaluating a single value.  

o Any concerning values, even within the reference interval, should prompt 
further evaluation. 

o When trending sCr, be aware of both its biological and analytical variability.  
! Biological variability in an individual patient is best determined by bloodwork performed 

during routine health checks.  
! As long as at least 3 measurements have been obtained, one can calculate the reference 

change value (RCV) for a patient  
• This value represents that at which one can be 95% confident that an increase or 

decrease in the analyte has occurred.  
• Some reference laboratories are incorporating similar statistical analyses into their 

reports to allow easy trending of various blood analytes.  
• If enough previous bloodwork results are not available for a particular patient, 

another guide that can be used is the RCV determined in a population of dogs with 
mild (sCr < 2 mg/dl) but stable renal disease.  

• Total (biological + analytical) variability of sCr determined over a 3-week period in 
these dogs, and the RCV was 0.2 mg/dl, meaning that an increase in sCr of 0.2 mg/dl 
would indicate a statistically significant increase in this marker when sCr < 2 mg/dl 

o In addition to biological variability, analytical variability is a factor in the assessment of sCr 
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! Most reference laboratory instruments have excellent precision in their sCr measurement, 
having a coefficient of variation < 5%.  

! The difference between sCr measurements in the same sample can be as much as 0.2 mg/dl in 
mildly azotemic samples using the same instrument and much higher in moderately to 
markedly azotemic samples or if different instruments are used  

! Many in-clinic instruments have minimal, if any, quality assurance programs in place to 
ensure optimal performance.  

! Based on both the bias and imprecision found in instruments commonly used in veterinary 
laboratories, the ASCVP Quality Assurance and Laboratory Standards Committee has set 
their total allowable error (TEa) guideline for sCr at 20% 

• This means that analytically variability alone could potentially account for an 
increase or decrease in sCr of  ≥ 0.2 mg/dl.  

• It is particularly important that serial determinations of sCr are measured on the same 
instrument, ideally one that is subjected to a strict quality assurance program. 

• Cystatin C 
o Cystatin C is a cysteine protease inhibitor that is produced at a constant level in all nucleated cells.  

! It shares many of the same properties of an ideal marker of GFR as sCr.  
! Non-renal influences appear minimal, although administration of large doses of 

glucocorticoids, thyroid dysfunction, and some malignancies can increase its production 
!  In dogs, cystatin C might be influenced by age, weight, and dietary intake, although several 

conflicting studies exist  
! The biological variation of cystatin C (inter- and intra-individual variation) is similar to 

creatinine in healthy dog  
! Its availability in veterinary medicine is still limited, and there has been no verification that 

the cystatin being measured is truly canine cystatin C (vs. other cystatins).  
o In humans, the majority of studies support that cystatin C is a more sensitive and accurate marker than 

sCr for detecting early declines in GFR, particularly in those subpopulations in which the limitations of 
sCr are overtly recognized 

! In dogs, studies have shown cystatin C to be either comparable to or more sensitive than sCr 
to declines in GFR  

! It might therefore be a reasonable alternative to sCr in detecting decreased GFR due to renal 
disease.  

! Itsvalue over sCr and the influence of nonrenal factors on its level are still unknown in 
veterinary medicine.  

o In cats, measurement of cystatin C has recently been determined using both a human-based assay and a 
feline-specific assay  

! Both of these studies demonstrated high serum and urine cystatin C concentrations in cats 
with CKD compared with healthy cats.  

• Symmetric dimethylarginine (SDMA) 
o SDMA is a small molecule that originates from hydrolysis of methylated proteins.  

! This molecule has shown great promise as an endogenous marker of GFR as it appears to be 
exclusively eliminated by glomerular filtration, and significant extra-renal influences on its 
production and elimination have not yet been identified  

! It is stable in whole blood, serum, and plasma at 4oC and room temperature for up to 7 days, 
and it is not altered with freezing in serum or plasma 

! This molecule has been evaluated in several canine studies.  
• In dogs with rapidly progressing CKD, SDMA correlated strongly with GFR 

estimated using iohexol clearance 
• Notably, when using reference intervals, SDMA identified a decrease in GFR earlier 

than sCr, however, when both were trended over time, no major differences in 
identification of declining GFR were noted 

o SDMA changed approximately 9 months earlier than sCr 
• These results support that trending of sCr is necessary for sensitive detection of 

decreasing GFR and that SDMA might be a useful adjunct to sCr in identification of 
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renal disease, particularly given the tendency to classify a dog as azotemic or not 
based on a reference interval.  

• SDMA is not influenced by muscle mass, but any non-renal change in GFR will 
impact it.  For example, with dehydration there is a decrease in GFR and therefore 
SDMA will also be influenced. 

• It might prove especially useful in the initial diagnosis of CKD in those patients for 
which sCr will not provide a reliable estimate of GFR. 

o In cats with CKD, SDMA correlates with sCr 
! While preliminary data suggest that SDMA might increase beyond its reference interval 

before sCr in cats and that a higher SDMA:creatinine ratio might indicate a worse prognosis  
• Similar to dogs, it is not influenced by lean body mass; however, non-renal factors 

affecting GFR will impact SDMA 
• SDMA changed approximately 17 months earlier than sCr 

 
MANAGEMENT OF CKD 

* Goal of management is to minimize excesses and deficits induced by CKD in order to improve quality and 
quantity of patient’s life 

* Summarized using the acronym NEPHRONS 
N Nephrons 
E Electrolytes 
P pH of blood (acid-base status), proteinuria 
H Hydration status 
R Retention of wastes 
O Other renal insults – avoid 
N Neuroendocrine changes 
S Serial monitoring 

 
* NUTRITION 
* Maintain adequate to optimum body condition and adequate muscle condition (lean body mass) 
* Body condition scoring (you will learn in nutrition) 
* Want a body condition score of 3/5 or 5/9 
* There are formulae to estimate daily caloric requirements (you will learn in nutrition) 
* Anorexia and nausea occur commonly with chronic kidney disease.  Treatment includes: 

* Minimizing excesses and deficiencies 
* Feeding a highly palatable diet or increasing palatability of diet – add water to dog food, use 

flavoring agents, warm food to near body temperature 
* Modifying feeding patterns – feed frequent small meals, offer rewards, prevent food aversion 
* Treat uremic gastroenteritis 

* Dietary protein induces gastric HCl secretion; therefore, dietary protein restriction is 
associated with decreasing gastric acid 

* Gastrin levels are increased with CKD 
* Gastrin stimulates HCl production and secretion by gastric parietal cells 
* Results in gastric hyperacidity 
* H2 blockers: decrease HCl secretion by blocking the histamine-2 receptor on parietal cells of 

stomach.  It is reasonable to put all patients with CKD on these (e.g. Ranitidine, Famotidine) 
* Sucralfate: a mucosal protectant that forms a “physiologic band-aid” on active ulcers by 

binding to exposed submucosal collagen in an acidic environment. May also have 
cytoprotectant effects via PGE2.  Additionally, it is a weak antacid and phosphate binder as it 
contains aluminum hydroxide. 

* Antacid: are not typically used with CKD although many are available.  Usually these are 
used as phosphate binders. 

* Mirtazapine (Remeron): a noradrenergic and serotonergic antidepressant.  It stimulates 
appetite and is an anti-emetic 

* Maropitant (Cerenia): a neurokinin-1 (NK-1) antagonist that is used for motion sickness and 
is an anti-emetic. 
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* Misoprostol (Cytotec): a prostaglandin E2 analog that increases blood flow to gastric mucosa 
and increases stir layer on mucosal surface.  Not used routinely, but good for prevention of 
NSAID-induced gastric ulcers 

* Gastrostomy feeding tubes may be used to facilitate nutritional management as well as used for 
medication administration and fluid support. 

* One theory of progression of CKD involves intraglomerular hypertension in the remaining nephrons.  This 
is beneficial in that it keeps GFR up; however, the intraglomerular hypertension may ultimately result in 
loss of surviving nephrons and progression. 
* Feeding diets containing omega-3 fatty acids may be beneficial in dogs 
* Omega-3 fatty acids decrease intraglomerular hypertension, maintain GFR, and prolong survival 
* An omega-6 to omega-3 fatty acid ratio of 3:1 to 5:1 appears to be a reasonable intake and is present in 

many renal failure diets 
* Rubenal 

* An extract of medicinal rhubarb (Rheum officinale) 
* Proposed to decrease renal fibrosis 
* In one study of cats of CKD, no benefit was found 

* RenAvast 
* Proprietary mixture of amino acids and peptides 
* Unproven in a controlled, published study 

 
* ELECTROLYTES 
* Potassium 

* Hypokalemia may occur especially in cats due to 
* Anorexia 
* Excessive renal and fecal losses 
* Chronic metabolic acidosis (transcellular shift) 
* Activation of renin-angiotensin-aldosterone system (RAAS) 

* Clinical signs of hypokalemia include 
* Polymyopathy – classic sign is an animal that cannot lift its head while sitting sternally; however, 

generalized weakness may occur more commonly 
* Worsening renal failure 
* Anorexia 

* Treatment 
* Potassium (as potassium chloride) may be added to IV or SQ fluids 
* Potassium is often present in renal failure diets as potassium citrate 
* Potassium may be supplemented orally using potassium gluconate or potassium citrate 
* Potassium citrate provides alkalinization as well as potassium 
* May cause GI upset – related to formulation not to drug 
* E.G. If problems with liquid – try powder, granules, or tablets 
* Serum potassium concentrations should be maintained in middle to upper half of normal range 

* Sodium 
* Changes in serum sodium concentration occur rarely 
* Sodium retention occurs with chronic kidney disease resulting in expansion of extracellular fluid 

volume and hypertension 
* Moderate sodium restriction beneficial 
* Decrease fluid retention 
* Synergistic with anti-hypertensive medications 
* Excessive restriction may activate RAAS promoting urinary potassium excretion 
* In one study, high salt intake (1.2%) was associated with increasing azotemia in cats with CKD 

 
* PH OF BLOOD (ACID-BASE STATUS) 
* Metabolic acidosis occurs commonly 

* Occurs because of retention of organic acids, decreased renal ability to regenerate and reclaim 
bicarbonate, decreased ammoniagenesis (ammonia is a buffer and is renally excreted with acid), 
generation of acids from catabolism,  

* High anion gap metabolic acidosis 
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* There is actually no anion gap 
* “the body is not a battery” – negative charged ions (anions) must equal the positive charged ions 

(cations) 
* Anion gap = (Na+ + K+) – (HCO3- + Cl-) 
* 0 = (unmeasured cations (UC) + Na+ + K+) – (unmeasured anions (UA) + HCO3- + Cl-) 
* UA – UC = (Na+ + K+) – (HCO3- + Cl-) 
* UA are acids; body cannot tolerate much of a change in UC 
* With an increase in unmeasured anions -> decrease in bicarbonate with a subsequent increase in 

anion gap (high anion gap acidosis) 
* With loss of bicarbonate (base) from body -> decrease in bicarbonate but an increase in chloride to 

compensate with subsequent normal anion gap (hyperchloremic normal anion gap acidosis) 
* Metabolic acidosis may cause anorexia, hypokalemia, muscle weakness; however, it does not 

appear to directly influence progression  
* Serum bicarbonate or total carbon dioxide concentration can be used to estimate blood bicarbonate 

levels 
* Try to maintain a normal concentration 

* Treatment 
* Many renal failure diets contain potassium citrate, an alkalinizing agent 
* Because metabolism of dietary protein results in production of organic acids, dietary protein 

restriction decreases amount of organic acid that must be excreted by kidneys 
* Alkalinizing agents (potassium citrate or sodium bicarbonate): 

* Potassium citrate may be preferred because it provides potassium in addition to its 
alkalinizing properties 

• Sodium bicarbonate administration results in a large sodium load that may worsen hypertension 
and fluid retention, but has been used  

! Proteinuria 
• Proteinuria is not just a marker of glomerular disease 
• Proteinuria appears to be nephrotoxic 

o Stimulates renal fibrosis and activates inflammation 
• Indicated when: 

o CKD IRIS stage 1: UPC > 2.0 
o CKD IRIS stage 2-4: UPC > 0.4 (cats), > 0.5 (dogs) 

• Treatment 
o Low protein diet (renal failure diet) 
o ACE-I: decreases intraglomerular pressure 
o Omega-3 fatty acids 

 
* HYDRATION 
* Polyuria due to chronic kidney disease is offset by a compensatory polydipsia 
* Dehydration occurs if water intake does not equal water loss 
* Treatment 

* Oral 
* Clean fresh water should be available at all times 
* Water may be added to food or a canned diet may be fed 
* Flavoring agents, such as broth, may be added to food 

* Intravenous 
* In a dehydrated animal, address 3 parts of fluid therapy 
* Amount needed for rehydration: %dehydrated x BWkg = liters needed for rehydration 
* Maintenance: for healthy animals: 50-70 ml/kg/day 
* Amount necessary to replace fluid lost as vomitus, diarrhea, or third-spaced fluid 
* Animals with chronic kidney disease, especially cats, may require subcutaneously administered 

fluids to maintain hydration and prevent dehydration 
* Usually 75-150 ml are administered q12-72hr 
* Use a non-glucose containing electrolyte solution such as lactated Ringer’s solution, Ringer’s 

solution, etc 
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* An implantable device is available for long term subcutaneous fluid administration (GIF-Tube); 
however, many complications 
 

* RETENTION OF WASTES  
* Elimination of wastes particularly nitrogen-containing compounds is an important function of the kidneys 
* Reduction of dietary protein seems logical 

* Studies are contradictory whether protein reduction slows progression 
* Dietary protein restriction may be associated with 

* Decreased degree of azotemia 
* Decreased serum phosphorous concentration (meat-based protein is also high in phosphorous) 
* Decreased metabolic acids 
* Decreased gastric acidity (protein digestion occurs in stomach and gastric acid secretion is 

stimulated, in part, by dietary protein) 
* Two studies, one in cats and one in dogs, of spontaneously occurring renal failure, demonstrated a 

beneficial effect from feeding a renal failure diet when compared with feeding a maintenance diet 
* Animals lived longer 
* Episodes of uremia were less frequent and time to onset of first episode was longer 
* Owners perceived quality of life was better 
* Renal failure diets differ from maintenance in other ways 

* But, level of dietary protein found in renal failure diets is adequate for maintenance of adult animals is 
not likely to be associated with protein malnutrition 

* Prebiotics: Feeding diets that contain soluble fiber may redistribute a small amount of nitrogen into the gut 
for elimination thus decreasing the amount required by the kidneys to eliminate (“nitrogen trapping”) 
* Soluble fiber promotes bacterial proliferation in the colon 
* This proliferation requires nitrogen 
* The major source of nitrogen is blood urea nitrogen 
* Thus, promoting colonic bacterial proliferation may decrease blood urea nitrogen concentration 
* The effect is small and studies are lacking to demonstrate an effect on survival or quality of life 

* Probiotics: involve administering live bacteria.  One formulation, Azodyl, is marketed as “enteric 
dialysis”.  In one study of cats with CKD, there was no benefit and administration of Azodyl was not 
associated with decreasing the degree of azotemia. 

 
* OTHER RENAL INSULTS – AVOID 
* Dehydration may precipitate an acute renal failure episode making the chronic kidney disease worse 
* Certain drugs may be directly nephrotoxic or may worsen renal failure 

* Gentamicin 
* Amphotericin 
* Urinary acidifiers 
* Catabolic drugs – glucocorticoids, immunosuppressive drugs 
* Non-steroidal anti-inflammatory drugs 

* May be nephrotoxic if given in high enough dose 
* Are not nephrotoxic when given at recommended dosages, but are a risk factor for renal failure 
* By decreasing production of prostaglandins, vasodilatory prostaglandins may also be decreased 
* If hypotension or hypovolemia occurs, blood flow to renal medulla is compromised due to 

decreased activity of vasodilatory prostaglandins resulting in ischemia and renal tubular necrosis 
* Risk of bacterial urinary tract infection is increased  

* Concentrated urine is a defense against bacterial urinary tract infection 
* Dilute urine occurs with chronic kidney disease 
* Premature apoptosis of white blood cells 
* Clinical signs may be absent because of polyuria 
* May worsen chronic kidney disease  
* Ascending infection from urinary bladder to kidneys 
* May be part of cause of chronic kidney disease 
* Prophylactic antibiotics should be avoided 

* May select for resistant organism 
* Some antibiotics are nephrotoxic 
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* Most antibiotics are renally excreted and so their kinetics are altered by chronic kidney disease 
* Administration may have side effects – anorexia, vomiting, diarrhea 
* Only use antibiotics if a bacterial infection is documented 

* Because of dilute urine, bacteriuria, pyuria, and hematuria may not be obvious 
* Urine culture of a sample obtained by cystocentesis is best 

* NEUROENDOCRINE FUNCTION 
* Renal hyperparathyroidism 

* Occurs, in part, because of phosphorous retention and decreased calcitriol (vitamin D3) metabolism by 
the failing kidneys 

* Hyperphosphatemia may result in renal mineralization and loss of nephrons 
* Fibrous osteodystrophy (rubber jaw) 
* Hyperphosphatemia is associated with progression of chronic kidney disease and of shortened survival 
* Treatment 

* Goal is to decrease serum phosphorous concentration to  
* < 4.5 mg/dl with stage 2 
* < 5.0 mg/dl with stage 3 
* < 6.0 mg/dl with stage 3 
* Lower is better. 
* Serum phosphorous concentration may be decreased by: 
* Feeding a low phosphorous diet (renal failure diets) 
* Administering phosphate binders 

* Administer with food – the idea is to bind phosphorous within the gastrointestinal tract.  Side-
effects are anorexia and constipation 

* Aluminum hydroxide 
* Phosphorous binder as well as antacid 
* Conventional drug of choice 
* Aluminum toxicity extremely rare and occurs with very high dosing 

* Calcium acetate (PhosLo) 
* Phosphate binder and antacid 
* May induce hypercalcemia 
* No studies in dogs and cats 

* Sevelamer hydrochloride (Renalgel) 
* Non-calcium containing phosphate binder 
* Minimal side effects in dogs and cats 
* Dose is extrapolated but based on toxicity studies 

• Lanthanum carbonate (Fosrenol) 
• Non-calcium containing phosphate binder 
• Appears to be well tolerated 
• Dose is extrapolated 

! Chitosan + calcium carbonate (Ipakitine) 
• Veterinary specific phosphate binder 
• May induce hypercalcemia 
• One study in cats showed decreased phosphorous 

• Vitamin D 
! Hypovitaminosis D has a role in renal hyperparathyroidism 
o Kidneys metabolize 25-hydroxyvitamin D to the active form 1,25-dihydroxyvitamin D 

(calcitriol) by enzyme, 1-alpha-hydroxylase 
o Calcitriol decreases parathyroid hormone concentration  
o Although recent study in dogs documented decreased vitamin D3 receptors in parathyroid 

glands 
o Parathyroid hormone may have a role in clinical signs and of progression of chronic 

kidney disease, but it is controversial 
! Dietary phosphorous restriction decreases parathyroid hormone levels 
! Oral  administration of low doses of calcitriol may decrease parathyroid hormone 
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! Serum phosphorous should be normalized before administering calcitriol because of risk 
of hypercalcemia and increasing calcium x phosphorous solubility product 

! To date, only dogs in stage III or IV IRIS benefit from calcitriol therapy 
o Not been shown to be beneficial in cats at any stage 

• Hypoproliferative anemia 
• Normocytic, normochromic non-regenerative anemia occurs in many animals with chronic 

kidney disease. May induce progression of disease due to decreased blood flow, stagnation of 
blood, oxidative stress, decreased oxygen diffusion, and induction of fibrosis 

• Causes of the anemia include 
• Decreased production of erythropoietin 
• Nutritional imbalances because of anorexia 
• Blood loss due to uremic gastroenteritis 

• Treatment includes 
• Maintaining good nutritional status 
• Minimizing gastrointestinal blood loss 
• Stimulating red blood cell production by bone marrow 

• Anabolic steroids have a minimal effect in promoting red blood cell production 
• They may also stimulate appetite 
• They may be associated with hepatopathy 

• Erythropoietin and darbepoetin 
• Recombinant human erythropoietin (rHuEPO) and its synthetic analog darbepoetin 

have been used successfully in dogs and cats with chronic kidney disease that are 
severely anemic 
• Many animals receiving rHuEPO feel better even if their anemia does not 

improve 
• Darbepoetin may be associated with fewer incidence of antibody production 

and is administered weekly and is the hormone replacement of choice 
• It is indicated when: 

• Packed cell volume is less than 15-20% 
! This is based on using rHuEPO where antibody production occurs commonly 
! Because antibody production does not appear to occur with darbepoetin, consider use when anemia 

begins to develop 
• Animal does not feel well because of the anemia 

• Because uremic gastroenteritis is common, iron should be supplemented to offset the 
iron deficiency associated with blood loss 
• Infections should also be treated to minimize iron sequestration 

• Target of treatment is to achieve a PCV of 35-45% 
• Once target is reached, the frequency and amount of dosage can be slowly 

decreased to find lowest amount necessary to control anemia 
• Complications include 

• Irritation at injection site 
• Systemic arterial hypertension 
• Polycythemia 
• Worsening of anemia after initial response 

• Usually associated with antibody production against rHuEPO 
• Occurs in 20-40% of dogs and cats 
• Anti-rHuEPO antibodies may cross-react with native erythropoietin 

resulting in more severe anemia than initial 
• Discontinuing rHuEPO usually results in improvement of packed cell 

volume to value at start of rHuEPO treatment 
• This has not been documented with darbopoietin 

• If an animal initially responds to rHuEPO or darbopoietin, but the packed cell 
volume begins to decline 
• Cross-reacting antibodies may have developed 
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• Iron deficiency may be occurring 
• Treat for uremic gastroenteritis 
• Treat any infections 
• Give iron supplementation if not already receiving 

• Systemic arterial hypertension 
• Occurs in 65-75% of dogs and cats with chronic kidney disease 
• Pathogenesis includes activation of RAAS, activation of sympathetic nervous system, increased 

ADH due to hypovolemia 
• Risks 

o AP0 (sBP < 150 mmHg): minimal risk 
o AP1 (sBP = 150-159 mmHg): low risk 
o AP2 (sBP = 160-179 mmHg): moderate risk 
o AP3 (sBP > 180 mmHg): high risk 

• Results in diseases associated with organs with small vessels 
• Eyes – retinal vessel tortuosity, hemorrhage, hyphema, blindness 
• Kidneys – proteinuria, progression of renal failure 
• Heart – left ventricular hypertrophy, possible congestive heart failure (left sided) 
• Brain – ischemic encephalopathy, seizures, death 

• Diagnosis is made by measuring arterial blood pressure 
• Treatment includes 

• Goal is sBP < 150 mmHg 
• Restricting dietary sodium – renal failure diets contain less sodium than maintenance diets 
• Anti-hypertensive drugs 

• Calcium channel blockers 
• Decreases blood pressure by arteriolar vasodilation 
o More effective first line treatment for systemic arterial hypertension in dogs and cats 

without proteinuria  
o Decreases systolic blood pressure by @ 50 mmHg 
• Dilates glomerular afferent arteriole 
• Appears to have fewer complications than with ACE inhibitors 

! Hypotension 
! GI signs 

• Angiotensin converting enzyme (ACE) inhibitors 
• Decreases metabolism of angiotensin I to angiotensin II resulting in vasodilation and 

decreased aldosterone production 
• Systemic arteriolar dilation (via decrease in angiotensin II) and preferentially dilates 

glomerular efferent arteriole 
• Complications 

! May worsen azotemia – monitor 
! Hyperkalemia 

• Benazepril has been reported to slow progression of chronic kidney disease in cats 
• 1 study of induced chronic kidney disease has been reported 

• GFR values were not different between benazepril and placebo groups 
• The study lasted only 6 months 

• A long term clinical trial failed to show benefit over placebo except in cats with 
overt proteinuria 

o Decreases systolic blood pressure by @ 10 mmHg 
• Angiotensin receptor blockers (ARBs) 

o Inhibit interaction of angiotensin II with receptor 
o Similar effects as ACE-I 

! Decreases systolic blood pressure by @ 10 mmHg 
! Preferential dilation of glomerular efferent arteriole 
! Complications include 
! Worsening of azotemia 
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! Hyperkalemia 
• Aldosterone receptor antagonists 

o Spironolactone 
o Promotes sodium excretion and very mild diuresis 
o Decreases vascular volume 
o Decreases blood pressure – minimal effect 
o Complications 
o Dehydration 
o Hyperkalemia 
o May work synergistically with ACE-I and ARBs to decrease RAAS activation 

• Other drugs are not as effective and are only used if multiple drugs are required to lower 
systemic arterial blood pressure 

o Beta-blockers (propranolol, atenolol) 
o Alpha-blockers (prazosin) 
o Direct arteriolar vasodilators (hydralazine) 
o Diuretics (furosemide, thiazides, spironolactone) 

o Renal transplantation 
! Renal transplantation can be done 
! More effective and higher success in cats vs dogs 
! Less than 20% one-year survival in one study; however, in another study, a 50% survival at over 500 days 
! Cost is > $10,000 and must adopt donor patient 

• Intermittent hemodialysis 
• Intermittent hemodialysis may be performed in patients with IRIS CKD stage 4 disease 
• Requires periodic treatment at hemodialysis facilities 
• Interdialytic time is variable and dependent on the patient 
• Requires placement of a long term large bore central catheter that is prone to thrombosis and occlusion 

• Stem cell therapy 
• Mesenchymal	  stem	  cells	  (MSCs)	  have	  been	  proposed	  as	  a	  novel	  treatment	  option	  for	  the	  management	  of	  CKD.	  

o MSCs	  exert	  potent	  anti-‐inflammatory	  and	  antifibrotic	  effects	  and	  may	  therefore	  indirectly	  improve	  renal	  
function	  by	  reducing	  disease-‐associated	  inflammation	  and	  fibrosis	  through	  paracrine	  effects	  

o Demonstrated	  immunomodulatory	  effects	  of	  MSCs	  include	  inhibition	  of	  lymphocyte	  proliferation	  and	  
cytokine	  production,	  suppression	  of	  dendritic	  cell	  function	  and	  suppression	  of	  IF-‐γ production	  by	  natural	  
killer	  cells	  

o In	  vitro	  studies	  have	  demonstrated	  that	  MSCs	  can	  produce	  growth	  factors,	  cytokines	  and	  anti-‐
inflammatory	  mediators,	  all	  of	  which	  could	  help	  maintain	  or	  improve	  renal	  function	  and	  suppress	  intra-‐
renal	  inflammation	  

o The	  ability	  of	  MSCs	  to	  suppress	  inflammation	  appears	  to	  be	  mediated	  both	  by	  secreted	  factors	  and	  by	  
direct	  contact	  with	  inflammatory	  cells	  

o In	  the	  majority	  of	  studies	  with	  experimentally	  induced	  CKD	  in	  rodents,	  administration	  of	  both	  adipose-‐
derived	  and	  bone	  marrow-‐derived	  MSCs	  has	  demonstrated	  significant	  renoprotective	  effects,	  including	  
reduction	  of	  intrarenal	  inflammatory	  infiltrate,	  decreased	  fibrosis	  and	  glomerulosclerosis.	  

o Parameters	  of	  renal	  function	  and	  clinical	  health,	  including	  weight,	  creatinine,	  blood	  urea	  nitrogen	  (BUN),	  
proteinuria,	  blood	  pressure	  and	  hematocrit	  have	  also	  been	  demonstrated	  to	  improve	  as	  a	  result	  of	  MSC	  
therapy	  

o Several	  routes	  of	  administration–	  intraparenchymal,	  subcapsular,	  intraperitoneal,	  intravenous	  (IV)	  –	  have	  
been	  explored,	  and	  all	  seem	  to	  be	  effective.	  	  

o Efficacy	  is	  thought	  to	  originate	  from	  paracrine	  effects	  rather	  than	  cell	  engraftment	  into	  the	  kidney	  
o Multiple	  repeated	  injections	  of	  MSCs	  appear	  to	  be	  even	  more	  effective	  than	  single	  injections	  
o As	  inflammation	  appears	  to	  be	  present	  at	  all	  stages	  of	  CKD	  in	  cats,	  the	  immunomodulatory	  actions	  of	  MSC	  

are	  appealing	  as	  a	  potential	  means	  of	  suppressing	  intrarenal	  inflammation	  and	  subsequent	  fibrosis.	  	  
o MSC	  therapy	  may	  be	  an	  effective	  new	  approach	  to	  slow	  the	  progression	  of	  CKD	  and	  improve	  renal	  

function.	  
• In one randomized clinical trial of cats 

o Six cats received three doses of allogeneic MSC culture without adverse effects.  
o No significant change in serum creatinine, blood urea nitrogen, potassium, phosphorus, GFR by 

nuclear scintigraphy, UPC or packed cell volume was seen in cats treated with MSCs.  
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o Individual changes in GFR were 12%, 8%, 8%, 2%, –13% and –67% in treated cats compared with 
16%, 36% and 0% in placebo-treated cats. 

• In an abstract presentation a ACVIM in 2014 
o 19 cats (41 TX) & 15 dogs (51 TX) 

! 92 total TX 
! 49 IA (13 cats, 36 dogs), 43 IV (28 cats, 15 dogs) 

o DX: PLN (5), dysplasia (5), K9 CKD (2), Fel CKD (19) with obstruction (12/19), AKI (1) 
! MST 

• Dogs  
o CKD: > 245 days (2/2 still alive) 
o PLN: > 227 days (3/5 still alive) 
o Renal dysplasia: > 198 days (5/5 still alive) 

• Cats 
o CKD: > 179 days (12/19 still alive) 
o Obstructive nephropathy: > 179 days (7/12 still alive) 
o Those with IRIS CKD stage 3 alone: > 213 days (6/7 still alive) 

SERIAL MONITORING 
! Chronic kidney disease is progressive and thus a dynamic disease 
! Serial monitoring of body condition, body weight, thoracic auscultation, blood pressure, CBC and 

serum biochemical profile, urinalysis, and urine culture are necessary to adjust treatment 
! How often an animal should be examined depends on  
! How rapidly the chronic kidney disease is progressing 
! Any non-renal influences that affect renal function 
! Owner satisfaction and finances 

• How can medical treatment of chronic kidney disease be improved? 
! Early detection and intervention 
! Chronic kidney disease is more common in older animals; therefore, geriatric screening blood work 

may identify animals in early chronic kidney disease 
! Minimize or eliminate non-renal influences on renal function 
! Individualize treatment 
! Avoid over-treatment 
! Serial monitoring 

• Strategies for diagnosis of CKD using creatinine 
! Normal ranges can be misleading 
! Use IRIS recommendations (cats = 1.6 mg/dl; dogs = 1.4 mg/dl) 
! Change of 0.2 mg/dl in a hydrated patient is significant 
! Marked reductions in kidney function can be associated with “normal” serum creatinine concentrations 
! Serial monitoring 

• Observations 
! At some point, the disease progresses 
! Early modification of rate of progression has marked implication 
! Early diagnosis of CKD has profound implications 
! Educate owners early 

• Changes in water intake, urine volume, food intake, body weight, activity, behavior 
• Decreased body weight and body condition, small or dissymmetrical kidneys, large urinary 

bladder (polyuria?), hypertension 
• Urinalysis – an extremely important tool 

• When should diet be changed in an animal with chronic kidney disease? 
! Dietary modification can offset many deficiencies and excesses that occur with chronic kidney disease 
! Dietary modification includes more than just dietary protein restriction as renal failure diets are more 

calorically dense, may contain omega-3 fatty acids, may contain soluble fiber, low phosphorous, low 
sodium, potassium replete, alkalinizing, and water soluble vitamin replete 

! I believe diet should be changed when an animal is diagnosed with chronic kidney disease 
! Renal failure diets are usually indicated at some point in management of dogs and cats with chronic 

kidney disease 

Page 27



! Renal failure diets are not associated with deficiencies 
! Renal failure diets may be tolerated better if introduced while the animal feels good and is willing to 

accept a dietary change 
! Renal failure diets may decease uremic episodes and prolong survival 

DRUGS AND DOSAGES MENTIONED IN THESE PROCEEDINGS 
Class Drug Dosage for dogs (D) or cats (C) 

H2 blocker Famotidine D, C: 1-2 mg/kg PO q12h 
 Ranitidine D, C: 1-2 mg/kg PO q12h 
Gastroprotectant Sucralfate D: 0.5-1 gm PO q8-12h; C: 0.25-0.5 gm PO q8-12h 
Proton pump 
inhibitor 

Omeprazole D, C: 0.7-2 mg/kg PO q12-24hr 

 Esomeprazole D, C: 0.7 mg/kg PO q12-24hr 
Serotonin 
antagonist 

Mirtazapine D: 15-30 mg PO q24h;  
C: 1.875-3.75 mg PO q72h- can give q48h with CKD 

 Ondansetron D, C:  
1) 0.5 mg/kg IV; then 0.5 mg/kg/hr constant rate infusion 
2) 0.1-0.2 mg/kg IV slowly q6-12h prn 
3) 0.5-1 mg/kg PO q12-24h 

 Dolasetron D, C: 0.6-1 mg/ kg PO, IV q12-24h 
NK-1 inhibitor Maropitant D, C: 2-4 mg/kg PO q24h 
PGE2 analogue Misoprostol D: 2-7.5 mcg/kg PO q8-12hr; C: 5 mcg/kg PO q8hr 
Medicine rhubarb Rubenal D: < 3kg: 37.5  mg; 3-6kg: 150 mg: 6-12kg: 150 mg; 13-25kg: 

300mg; 26-45kg: 600mg; >45kg: 900 mg PO q12h 
C: <2kg: 37.5mg; >3kg: 75mg PO q12h 

Amino acids / 
peptides 

RenAvast C: 1 capsule with food 

Potassium Potassium citrate D, C: initial: 75 mg/kg PO q12h 
Probiotics  Azodyl D, C: < 2.5kg: 1 capsule PO q24h; 2.5-4.5 kg: 1 capsule PO q12h; 

> 4.5kg: 2 capsules PO in AM and 1 capsule PO in PM with food 
 VSL#3 D, C: 1/10 packet per 4.5kg PO q24h with food 
Phosphate binder Aluminum hydroxide D, C: 15-45 mg/kg PO q12h with food 
 Calcium acetate D, C: 60-90 mg/kg PO q12h with food 
 Sevelamer 

hydrochloride 
D, C: 400-1600 mg PO q12h with food 

 Lanthanum carbonate D: 5-20 mg/kg PO q12h 
C: 1 ml (1 pump) PO q12h (Renalzin) 

 Chitosan + calcium 
carbonate 

D, C: 1 g/kg PO q12h 
3-5kg: 1 scoop; 10kg: 2 scoops; 15kg: 3 scoops; 20kg: 4 scoops 
PO q12h (Ipakitine) 

Vitamin D  D, C: initial:2-2.5 ng/kg PO q24h; maximum: 5 ng/kg PO q24h 
Erythropoietin Erythropoietin D, C: 100 ug/kg SQ 3X/week initially 
 Darbepoetin D, C: 1.5-1.0  ug/kg SQ 1X/week initially 
Calcium channel 
blocker 

Amlodipine D: 0.1-0.4 mg/kg PO q24h; C: 0.625-1.25 mg PO q24h 

ACE-I Enalapril D, C: 0.25 mg/kg PO q12h initially 
 Benazepril D, C: 0.25 mg/kg PO q12h initially 
Angiotensin 
receptor blocker 

Losartan 
Azilsartan  
Irbesartan 
Telmisartan 
Valsartan 

D, C: 1 mg/kg PO q12h ($8//mo for 25lb dog) 
D: 0.1-1.0 mg/kg PO q12h ($140/mo for 25lb dog) 
D: 5 mg/kg q12-24h ($115/mo for 25lb dog) 
D, C: 5-10 mg/kg PO q24h ($40/mo for 25lb dog) 
D: 80-160 mg PO q24h ($60-100/mo for 25lb dog 

Aldosterone 
receptor blocker 

Spironolactone D, C: 1-4 mg/kg PO q12h-24h 
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Urine a Losing Situation: Proteinuria 
Joe Bartges, DVM, PhD, DACVIM, DACVN 

Internist, Nutritionist, Academic Director 
Cornell University Veterinary Specialists, Stamford CT 

 
Key Clinical Diagnostic Points: 

• Glomerulus represents a barrier and functions to filter plasma 
• Components include 

• Fenestrated endothelium of glomerular capillary 
• Glomerular basement membrane 
• Podocytes containing negatively-charged slit diaphragms 
• Filtration is limited to molecules that are >68,000 Daltons 

• Function 
• Size and charge determine the “filterability” of a substance from plasma into Bowman’s space 
• Size limit is 68,000 to 70,000 Daltons 

• Albumin is 65,000, but its negative charge precludes filtration  
• From Bowman’s space, the filtrate continues through the tubules 
• For solutes to pass freely through the glomerulus, filtration of a solute is a function of GFR and 

plasma concentration of the solute: 
• GFR = Kf X net filtration pressure 
• Kf is the permeability coefficient, which is a function of surface area and permeability 
• Net filtration pressure is the sum of Starling’s forces (hydrostatic and oncotic) between 

plasma and Bowman’s space 
• Hydrostatic pressure in glomerular capillaries has greatest influence on GFR – it is 

about 60 mmHg 
• Net filtration pressure is typically about 10 mmHg 

• Diagnosis 
• Finding of proteinuria should be interpreted in light of other findings on urinalysis 

• Always examine urine sediment to rule-out inflammation, infection, or hemorrhage, which is 
associated with proteinuria 

• Proteinuria with an inactive sediment may indicate glomerular disease 
• Qualitative methods 

• Dipstick pad 
! Part of most (perhaps all) urine dipsticks 
! Colorimetric method 
! Amino groups of proteins bind to an indicator in filter paper producing a color change 
! Change is graded subjectively to a standard 
! Most sensitive to presence of albumin 
! Range: 30-3,000 mg/dl 

• Graded as negative, trace, and 1+ to 4+ depending on intensity of color change 
! Recent studies suggest this analytical pad is not very good – many false positives and false 

negatives – and additional testing for proteinuria should be performed when there is a concern 
! False positives 

• Alkaline urine pH (> 7.5) 
• Contamination of urine with quaternary ammonia compounds (eg some cleaners 

and disinfectants) 
• Prolonged contact with urine 
• Any pigment in urine may absorb into the pad 

! False negatives 
• Very dilute urine 
• Very acidic urine 
• Presence of some abnormal proteins (eg Bence Jones proteins (myeloma 

proteins)) 
o Sulfosalicylic acid 
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! 3-5% sulfosalicylic acid solution is mixed with an equal volume of urine 
! Turbidity that results from acid precipitation of protein is evaluated 
! Good for albumin and Bence Jones proteins 
! Range: 5-5,000 mg/dl 
! False positive 

• Radiocontrast agents 
• Certain drugs (eg penicillin, cephalothin, sulfonamide, thymol) 

! False negative 
• Very alkaline urine 
• Very dilute urine 

• Quantitative methods 
! Microalbuminuria 

• Recently, an “early diagnosis of renal disease” (ERD) test has become available 
o Measures micro-albuminuria – range of 1 to 30 mg/dl 
o Less than detectable by dipstick 
o May be useful in detecting early renal disease 

! 19% of healthy dogs have micro-albuminuria 
! 36% of dogs seeking veterinary care have micro-albuminuria 
! True with congenital or induced glomerular disease 
! No data (yet) concerning spontaneously occurring non-glomerular renal disease 
! Used in human beings for detection of early renal disease due to diabetes mellitus 

and hypertension (small capillary (glomerular) damage) 
! Despite inherent issues, there are indications for determining microalbuminuria including  

• Not overtly proteinuric, but clinical disease likely to be associated with 
proteinuria 

• Not overtly proteinuric, middle-aged or older  
• When conventional tests for proteinuria are equivocal or conflict 
• Dogs and cats known to be at risk for developing a glomerulopathy 

! Verification of significant proteinuria 
• Evaluate urine dipstick in light of urine sediment examination (eg “clean” or “dirty” sediment) 

• As little as 10% whole blood (volume/volume) can result in a positive dipstick reaction 
• Inflammation can result in proteinuria even without hematuria 

• If proteinuria is present with a “quiet” sediment and in a dilute urine, consider doing a 
urine culture 

• A urinary tract infection can result in very large amounts of protein in urine due to 
exudation 

• Also, evaluate in light of urine specific gravity and urine pH 
• A “trace” amount of protein in a concentrated urine is probably less significant or even an 

artifact than if it occurs in very dilute urine 
• Likewise, a “trace” amount of protein in a very alkaline urine pH could be an artifact due to 

the alkalinity of the sample 
• If proteinuria is present with a “clean” sediment and a bacterial urinary tract infection has been 

ruled-out, then the degree of proteinuria should be verified and quantitated 
• Urine protein-to-urine creatinine ratio (UPC) 

• A spot urine sample can be collected by any method (as long as hemorrhage is not 
induced) 

• Creatinine concentration (mg/dl) and protein concentration (mg/dl) is determined 
• The result is a unit-less number 

• Normal UPC in dogs is <0.5:1.0 and cats < 0.4:1.0 
• Suspect UPC is 0.4/0.5:1.0 to 1.0:1.0 
• Significant proteinuria occurs when UP:UC is > 1.0:1.0 

o With CKD 
! Relative risk of mortality is 3 times higher when UPC > 1 
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! Risk of adverse outcome increased by 1.5-fold for every 1 unit increment of UPC 
above 1 

 
 
 
• How is proteinuria investigated? 

• Make sure not artifact 
o False positives: pigment, alkaluria 

• Voided sample? 
o If yes – then check cystocentesis (r/o extra-urinary) 

• Evaluate plasma proteins and color 
o r/o pre-renal (e.g. hyperglobulinemia, hemolysis, etc) 

• Evaluate urine sediment 
o * * * Active vs inactive sediment (post-renal) * * * 

! If active and signs of upper tract dz -> nephritis 
! If inactive -> evaluate further (renal) 

• Renal 
o If minimal: re-evaluate in 2 weeks (functional ?) 
o Persistent -> UPC 

! UPC < 2:  glomerular or tubular 
! UPC > 2: glomerular 

 
What is the clinical significance of renal proteinuria? 

• Proteinuria ≠ renal proteinuria 
• Pre-renal 

• Physiologic proteinuria (exercise, stress, fever, seizures, venous congestion, etc) 
• Overload proteinuria (hyperproteinemia, myoglobinemia, and hemoglobinemia) 

• Post-renal – Most common cause 
• Inflammation 
• Infection 
• Hemorrhage 

• When renal proteinuria = renal disease 
• Will the kidney disease lead to morbidity or mortality 
• Is the kidney disease a sign of some underlying condition 
• Is therapy indicated to prevent additional renal or systemic injury 
• Types 

• Glomerular 
• Tubular 
• Interstitial 

 
Renal biopsy 
• Indications 

• Renal biopsy is most useful with 
• Nephrotic syndrome/glomerular disease 
• Mass lesions/neoplasia 
• Acute renal failure (for diagnosis and prognosis) 
• Patients with proteinuria 
• Cats with feline infectious peritonitis (diagnosis) 
• Suspected familial or congenital renal disease 
• Perinephric cysts (fine needle aspiration only) 
• Investigation 

• Renal biopsy may be useful with 
• Infectious renal disease (fine needle aspiration of tissue or pelvic urine) 
• Culture of pelvic urine 
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• Slowly progressive tubulointerstitial disease 
• Patients with undiagnosed renal hematuria 

• Renal biopsy is not helpful or should not be performed with 
• Chronic renal failure (unless associated with neoplasia) 
• Polycystic kidney disease 

• When performing a renal biopsy, the core of tissue is divided for histopathology (light microscopy = LM), 
immunofluorescence (IF), and electron microscopy (EM) 

 
 

• Conservative approach 
• Serially monitor urinalysis, UPC, and renal function 
• Patients with stable or improving mild proteinuria (UPC < 2) 
• If severe or progressive proteinuria – investigate further 

• Identify and treat inciting disorder 
• Limit proteinuria 

• Limits albumin loss and consequences of hypoalbuminemia 
• Renoprotective  

• Proteinuria is nephrotoxic 
• Activates fibrosis and inflammatory pathways 

 
General clinical signs of glomerular disease 
• Vary with severity of disease and underlying cause, if any 
• Azotemia may or may not be present and is unassociated with the degree of proteinuria and hypoalbuminemia 
• Mild to moderate proteinuria results in serum albumin concentrations >1.5 g/dl, but < 2.5-3.0 g/dl 

o At this level, clinical signs often include polyuria, weight loss, and lethargy 
o With severe or heavy proteinuria, serum albumin is < 1.5 g/dl, and clinical signs are more severe 

• In addition to aforementioned signs 
o Muscle wasting 
o Edema/ascites 
o Nephrotic syndrome 

! Occurs with severe proteinuria and is characterized by proteinuria, marked hypoalbuminemia, 
hypercholesterolemia, hyperlipidemia, and edema 

Therapy 
• Treatment is often frustrating and biologic course is variable 
• Goals of therapy are similar to those for CKD with additional goal of increasing serum albumin 

concentration and minimizing likelihood of nephrotic syndrome 
• Treatment includes: 
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Treat the underlying cause, if it can be identified 

• Two major glomerulopathies 
• Glomerulonephritis 

• Glomerulonephritis (GN) is better termed glomerulopathy 
• “-itis” implies inflammation, which typically occurs, but is not always present depending 

on cause of the glomerular disease (eg congenital renal disease, glomerulosclerosis) 
• Many causes that have been described, primarily in dogs: 

 
Familial 

Doberman pinscher, Samoyeds (X-linked dominant), Bull terrier (autosomal dominant), soft-coated Wheaton 
Terrier, Greyhound, Burmese mountain dog, Rottweiler, English Cocker spaniel (autosomal dominant), 
Norwegian Elkhound, Brittany spaniel (autosomal dominant), Deficiency of C3 results in recurrent bacterial 
urinary tract infections and membranoproliferative GN 

Neoplastic 
Lymphosarcoma, mastocytosis, hemangiosarcoma, adenocarcinoma 

Infectious 
Bacterial endocarditis, infectious canine hepatitis, brucellosis, dirofilariasis, ehrlichiosis, systemic fungal or 
bacterial infection, feline infectious peritonitis, feline leukemia virus 

Inflammatory 
Systemic lupus erythematosus, chronic pancreatitis, chronic pyoderma, chronic otitis externa, polyarthritis 

Miscellaneous 
Hyperadrenocorticism, diabetes mellitus, chronic glucocorticoid treatment, systemic arterial hypertension, 
idiopathic 

 
• Any process resulting in antigenic stimulation may result in GN 
• In most cases, underlying cause(s) is/are not identified; therefore, most are classified as idiopathic 
• Glomerulopathies may be immune-mediated or non-immune-mediated: 
• Immune-mediated GN: 

• Accounts for @ 48% of renal proteinuria in dogs; amount in cats…? 
• Etiopathogenesis is related to presence of immune complexes in glomerular capillary walls 
• Histologically, GN can be classified as: 

• Proliferative: 
• Mesangial and epithelial cell proliferation and infiltration (primarily neutrophils) 
• Cellular proliferation compresses glomerular capillaries resulting in decreased blood flow 

and GFR 
• Membranous: 

• Thickening of basement membrane due to subepithelial deposition of immune complexes 
• Membranoproliferative: 

• Combination of membranous and proliferative GN 
• Immunofluorescence can be used to document the immune-mediated nature; however, few labs do 

this technique and even fewer do it well 
• Prognosis is thought to be related to histologic type with membranous having a better prognosis 

than proliferative or membranoproliferative. 
• Non-immune-mediated: 

• Glomerular disease may occur due to developmental abnormalities in glomerular structure and 
function 

• Glomerular disease (sclerosis characterized by glomerular thickening and mesangial expansion) 
has been reported to occur with: 
• Glucocorticoid excess (endogenous or exogenous) 
• Systemic arterial hypertension 
• Diabetes mellitus 
• Renal failure 

• Immunofluorescence studies would be negative 
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• Amyloidosis 
• Amyloid is a beta-pleated sheet of serum amyloid A protein 
• Deposits in and around glomerulus, usually beginning in the tubulointerstial area 
• Amyloidosis is uniformly progressive in nature and animals invariably develop chronic renal failure 
• It may occur: 

• Primary familial disease  
• Primarily described in Shar pei dogs Abyssinian cats 
• In these animals, amyloid may be deposited primarily in the medulla and not glomerulus 
• Proteinuria, therefore, may not be present 
• Amyloidosis develops typically in animals under 5-6 years of age 
• Shar pei dogs with amyloidosis often develop an arthropathy associated with fever and joint 

pain (called Shar pei fever, Shar pei swollen hock syndrome, Mediterranean Fever) 
• Has also been described in Siamese cats, Oriental shorthair cats, Walker hound dogs, Beagle 

dogs, and Collies 
• Secondary to chronic inflammatory diseases (eg infections, inflammatory organ disease, or cancer) 

• Clinical signs of amyloidosis include: 
• Proteinuria 
• Edema (depending on degree of proteinuria and hypoalbuminemia) 
• Chronic renal failure 
• Systemic arterial hypertension (and its related clinical signs – see Chronic Renal Failure lectures) 
• Inappetence and weight loss 
• Fever (depending on cause) 
• Arthropathy (depending on cause) – especially in Shar Pei breed 
• Other signs related to inciting cause of secondary amyloidosis 

• Diagnosis: 
• Differentiated from other glomerulopathies by renal biopsy 
• On light microscopy, amyloid appears as an eosinophilic substance in the mesangium and/or 

interstitium 
• Congo red stain using polarized light confirms the presence of amyloid (Congo red gives an 

“apple green” color when viewed under polarized light) 
• Amyloid may occur outside of the glomeruli particularly in the medulla in cats; therefore, it may 

be missed with a renal cortical biopsy 
 
Feed a protein-restricted diet.  Studies have shown that dietary protein restriction decreases the degree of 

proteinuria and increases serum creatinine concentration.  Supplementing dietary protein actually 
makes the situation worse. 

Decrease sodium intake.  This can usually be accomplished by feeding a low protein, renal failure diet.  
Dietary salt restriction aids in decreasing fluid retention. 

 
Administer an angiotensin-converting enzyme inhibitor 

Enalapril is the only ACE inhibitor that has been evaluated in dogs with proteinuria although other 
ACE inhibitors have been evaluated in dogs with induced diabetes mellitus (lisinopril) and in 
human beings (captopril, ramipril, etc).  Benazepril has been shown to reduce proteinuria in cats.  
Benazepril is excreted more through biliary system than urinary system (although it is renally 
excreted as well) when compared with enalapril; therefore, it may be safer to use in animals with 
renal azotemia. 

Enalapril has been shown in a controlled study to decrease proteinuria, increase serum albumin 
concentration, and prolong survival in dogs with GN 

Enalapril in dogs or benazepril may be tried 
There is a potential to worsen azotemia if present; therefore, start with a lower dose in azotemic 

animals and monitor BUN and creatinine 
Indicated when UPC is > 1-2 in IRIS stage 1 or > 0.4 (cats) and 0.5 (dogs) in IRIS stage 2-4 
Initial dose: 0.25 mg/kg PO q12h 
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Administer anti-inflammatory drugs to decrease platelet aggregation 

Platelet activation and intraglomerular thrombosis occurs with glomerular disease 
Aspirin is usually administered at 0.25-0.5 mg/kg PO q12-24hr in dogs or ½-1 baby aspirin q3d in 

cats. 
Efficacy is not proven in dogs, but it is in human beings. 

 
Consider omega-3 fatty acids 

Theoretically, diets containing higher levels of omega-3 fatty acids may decrease inflammation.  The 
omega-3 fatty acid becomes incorporated into plasma lipid membranes instead of arachidonic 
acid.  The prostaglandins, thromboxanes, and leukotrienes produced from metabolism of omega-3 
fatty acids tend to promote less inflammation and coagulation. 

In a chronic CKD model, dogs consuming a diet with an omega-6-to-omega-3 fatty acid ratio of 5:1 
maintained GFR longer, survived longer, and had less inflammatory prostaglandin excretion than 
when dogs consumed diets containing higher levels of omega-6 fatty acids.  There is no data in 
dogs with proteinuria.  Furthermore, cats with chronic renal failure do not appear to respond to 
omega-3 fatty acid supplementation. 

Most renal failure diets contain an omega-6-to-omega-3 fatty acid ratio of 5:1.  Supplementation of 
omega-3 fatty acid should be done to achieve a ratio of omega-6-to-omega-3 fatty acids of 
somewhere between 1:1 to 5:1.  Therefore, the amount of omega-3 fatty acid supplementation 
must be done based on the fat content of the diet and type of fat in the diet 

Omega-3 fatty acids can be supplemented with diet with a starting dose of 300 mg of EPA + DHA per 
10 lbs per day.  Remember, EPA is the 20-carbon long-chain fatty acid and DHA is the 22-carbon 
long-chain fatty acid.   

 
Consider immunosuppressive drugs 

Administration of immunosuppressive drugs to dogs with proteinuria is controversial.  None have been 
shown to be effective in controlled studies, although there are sporadic case reports of response.  
However, biopsies show that 48.7% of glomerular disease in dogs have an immune-mediated basis 

In human beings, glucocorticoids are often administered.  Studies in dogs have shown that in most 
cases of proteinuria, glucocorticoid administration is not beneficial and is often associated with a 
worsening of the proteinuria.  Glucocorticoids appear to promote glomerulosclerosis and 
intraglomerular hypertension.  Therefore, glucocorticoids are not recommended unless the 
proteinuria is secondary to glucocorticoid-responsive systemic disease. 

Cyclosporine was not found to be effective in dogs with idiopathic GN in a controlled, blinded study.  
Therefore, it cannot be recommended at this time. 

Other immunosuppressive drugs that may show benefit, but that have not been evaluated in placebo-
controlled, blinded studies are azathioprine (2 mg/kg PO q24h x 2 weeks, then 1 mg/kg PO q24h, 
then 1 mg/kg PO q48h), cyclophosphamide (50 mg/m2 PO q48h), and chlorambucil (2-6 mg/m2 
PO q24-48h).  The most promising are mycophenolate (D: 20 mg/kg PO q12h for 3-4 weeks, then 
10 mg/kg PO q12h; C: 10 mg/kg PO q12h)  and azathioprine + chlorambucil 

Most immunosuppressive drugs are also cytotoxic; therefore, their administration may be associated 
with worsening azotemia. 

The decision to use immunosuppressive therapy should be based on the likelihood of an immune-
mediated cause of proteinuria, the patient’s overall condition, and the ability to monitor the 
patient. 

Consider diuretics to decrease sodium retention and edema/ascites 
In human beings with nephrotic syndrome, diuretics are often used to decrease ascites/edema.  

Commonly a combination of a loop diuretic (such as furosemide) and a thiazide diuretic (such as 
chlorothiazide) are used.  These diuretics promote natriuresis thereby decreasing sodium and fluid 
retention. 

Furosemide is often used in veterinary medicine to decrease fluid retention and should be considered 
in dogs or cats that have nephrotic syndrome.  Combination diuretic therapy may be considered in 
animals that are refractory to single agent therapy. 

 
Treatment targets 
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• Ideal goal: reduce UPC to < 0.5 in dogs and 0.4 in cats 
• Realistic goal: reduce UPC by at least 50% 
 
Additional therapies 
• If goal is not achieved: 

o Increase dosage of ACE-I and monitor 
o Angiotensin receptor blocking (ARB) agent 

! Some ATII escapes ACE inhibition 
! ARB block ATII interaction at receptor 
! Same tendency for complications as with ACE-I 
! I typically use Losartan (1 mg/kg PO q12h); however, irbesartan has been evaluated in dogs 

(5 mg/kg PO q12-24h) 
o Immunosuppression, if not done 
o Doxycycline 

! Loose information of decreasing proteinuria in humans 
! Metalloproteinase inhibitor – anti-inflammatory 
! Used with tick-borne disease-associated glomerular disease 

 
Prognosis 
• Generally poor 
• Most patients dead within 1-2 months of diagnosis 
• However, can be stable for long time and may resolve with therapy 
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Urine Pain: Management of Nephroureterolithiasis 
Joe Bartges, DVM, PhD, DACVIM, DACVN 

Internist, Nutritionist, Academic Director 
Cornell University Veterinary Specialists, Stamford CT 

 
• Most (probably > 90%) upper urinary uroliths are composed with calcium oxalate.   
• Upper urinary tract urolithiasis is being recognized more frequently.   

o 50 fold !in upper urinary tract stones between 1980-2000 
o Nephroliths not associated with higher mortality in Feline CKD                                                                                          
o Ureteroliths associated with higher mortality in Feline CKD  
o In 19 cats treated with renal transplantation for ureterolithiasis 

" 5/18 developed new calculi                                                                    
o 23% of cats presented for peritoneal dialysis, 60% survival             
o 50% of hemodialysis patients  

• Clinical signs 
o Upper urinary tract uroliths (nephroliths and ureteroliths) can lead to obstruction to urine flow, deterioration of renal 

function; serve as a nidus for bacterial urinary tract infection, hematuria, or pain.   
" Clinical signs, when present, include systemic signs associated with renal failure or pyelonephritis, vague signs 

(abdominal pain, arched back, vomiting, or anorexia) or hematuria.   
" Sometimes animals present for an abrupt change in behavior or an acute onset of abdominal pain or vomiting 

when an acute ureteral obstruction occurs; this may be mistaken for intervertebral disk disease. 
• Clinicopathologic finding 

o Most common clinicopathologic findings include azotemia, hyperphosphatemia, hyperkalemia, hypercalcemia, 
anemia, and hypocalcemia.  Many of these may be related to the associated CKD. 

• Diagnosis 
o Combination of survey abdominal radiography and abdominal ultrasonography has a 90% sensitivity. 
o Additional techniques to consider include excretory urography, excretory CT, antegrade pyelography, and 

determination of GFR (with and without furosemide) 
• Treatment 

o General principles 
" Not all upper tract uroliths require treatment especially by surgery.   

• In one study, presence of nephroliths without ureteral obstruction, was not associated with 
progression of chronic kidney disease 

" Treat ureteral obstruction if present 
" Treat secondary issues 
" Manage CKD – 80% of feline nephroliths occur in cats with CKD 

o Supportive therapy 
" IV fluid therapy 

• The most important component of therapy.  Rehydrate and monitor hydration status.  This 
should be done over 6-12 hours if possible. 

" Treat hyperkalemia if life threatening characterized by bradycardia, sinoatrial arrest, that may result in 
ventricular tachyarrhythmia 

• Calcium gluconate: 10% solution: 0.5 ml/kg IV over 10-20 min 
" Analgesia as patients may experience renal “colic” 
" Manage nausea / vomiting 
" Anti-hypertensives – treat systemic arterial hypertension, if present 

• In one study, “aggressive” amlodipine therapy was safe and effective and associated with 
decreased mortality 

• Amlodipine: 0.25 mg/kg PO q1h for up to 3h with a goal to lower systolic blood pressure to < 
160 mmHg 

" Nutritional support 
" Antimicrobials (if infected) 

• Medical management 
o Struvite, urate, and cystine uroliths may be medically dissolved; however, with nephrolithiasis, dissolution 

times are typically long and monitoring of urolith position and renal function is important. 
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o Consider dialysis for stabilization. Dialysis is the process of removing solutes and/or water from plasma to 
another dialysate through a semi-permeable membrane.  The 2 types of dialysis are peritoneal dialysis and 
hemodialysis.  It involves the use of one type of semi-permeable membrane that allows the passage of small 
molecules while preventing the transfer and loss of large molecules.  In peritoneal dialysis, the peritoneal 
membrane, interstitial tissue, and capillary endothelium act as the membrane.  In hemodialysis, blood is 
circulated outside of the body through a dialyzer. 

• Nephrostomy tubes 
• A nephrostomy tube may be placed for urinary diversion in order to relieve pressure on obstructed kidney. One end 

is curled (pig-tailed) that has a locking mechanism to maintain it in the dilated renal pelvis. Tubing exits the body 
wall and is connected to external urine collection bag 

• Medical expulsion therapy (MET) 
o Increase urine output 

" IV fluids 
" Diuretics 

• Mannitol (20%) 
o Do not use if under- or over-hydrated 
o Dosage: 0.25-1.5 mg/kg IV over 10-20 min for 1 or 2 doses 

o Relax ureteral smooth muscle 
" Alpha blockers 

• In humans, these are a mainstay of treatment 
• Prazosin: 1 mg/15 kg PO q12h 

" Amitriptyline 
• Has been shown to relax urethral smooth muscle in cats 
• Dosage: 1-2 mg/kg PO q12h 

o Decrease edema and inflammation 
" Steroids such as dexamethasone (0.1 mg/kg IV q12-24h) 

• Intervention 
o Surgical removal is not necessary for upper urinary tract uroliths but may be required 
o So – when to intervene? 

" BIG question 
" Non-responsive to medical management, and increasingly azotemic 
" Ureterolith with obstruction  

• Relieving obstruction may not return renal function; however, it may prevent further 
deterioration 

" Evidence of pyelonephritis 
" +/- stone size/number increasing 

• Lithotripsy 
o Extracorporeal shock wave lithotripsy (ESWL) is a standard of care for many human patients with upper 

urinary tract uroliths, and has been performed successfully in dogs and cats.   
o Acceptable canine candidates are those with nephroliths smaller than 2-3 cm in their greatest dimension or 

ureteroliths.   
" With bilateral nephroliths, both kidneys are treated at the same time, unless there is concern about 

compromising renal function further.   
" More than 100 dogs with nephroliths or ureteroliths have been treated at 3 institutions.   
" Most of the uroliths were composed of calcium oxalate.   
" Most canine upper urinary tract uroliths fragment with 1 or 2 treatments.   

o Feline upper urinary tract uroliths appear to be more difficult to fragment with ESWL than in dogs, and renal 
function is more likely to be compromised.   

" Successful fragmentation has been reported to occur in < 20-25%.   
" Although renal function was normal in 4 healthy cats undergoing lithotripsy1 lithotripsy of clinical 

cases of upper urinary tract urolithiasis in cats suggests that many cats, particularly those with pre-
existing renal disease, experience renal function compromise or worsening of their renal failure.  

o While lithotripsy is considered safer and less invasive than surgical removal of upper urinary tract uroliths, 
there are risks.   
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" Abdominal pain, hemorrhage, and bruising of the kidneys occurs, and hematuria may be observed 
immediately after the procedure.  

" More significant hemorrhage within or around the kidney may occur in some cases.   
" Residual stone fragments often take several weeks to move from the kidney into the urinary bladder.   
" Transient or permanent ureteral obstruction can occur.   
" If permanent and progressive ureteral obstruction occurs, it requires re-treatment by lithotripsy or 

surgical intervention.   
" Uncommon complications include pancreatitis, bowel irritation, hemolysis, and systemic hypertension. 

• Ureteral stent 
o In patients where nephroureteroliths cannot be managed surgically, urinary diversion may be accomplished by 

placing a ureteral stent.   
o Usually a double pig-tailed stent is placed surgically, fluoroscopically, or via cystoscopy.   
o One of the pig-tails is placed so that it is within the dilated renal pelvis and the other pig-tail is placed so that it is 

within the urinary bladder.   
o The body of the stent connects the 2 pigtails and provides diversion of urine flow around the obstructive ureteroliths 
o Stents are often used with neoplastic ureteral obstruction 

• Subcutaneous urinary bypass device (SUB) 
o Used to divert urine from renal pelvis to urinary bladder bypassing the ureter 
o Similar to a nephrostomy tube; however, used long term and implanted subcutaneously 
o A locking pig-tail catheter is inserted into the renal pelvis and the kidney is pexied to the body wall 

(nephropexy) 
o Tube is tunneled subcutaneously to a metallic port that is implanted subcutaneously just off of ventral midline 

" The metallic port is used for collecting a urine sample using a special needle (Huber needle) 
o A tube exits the other side of the port and re-enters the abdomen and is inserted near the apex of the urinary 

bladder, which is pexided to the ventral abdominal wall (cystopexy) 
o These are often used with neoplastic ureteral obstruction 

• Comparison of medical vs surgical management 
o In a retrospective analysis of medically versus surgically managed patients with ureteroliths, surgically managed 

patients tended to do better over a longer time.   
o Surgery, though, was associated with more complications primarily in the perioperative period.   
o There was a recurrence rate of 40%. 

• Renal transplantation 
o A retrospective study of 19 cats with renal failure associated with calcium oxalate urolithiasis has been published 

" There were 13 females and 7 males 
" All cats were azotemic and 17 were anemic 
" Hypercalcemia was present in 7 cats 
" Mean duration of survival in all cats was 605 days 

• 8 cats were alive 282-1,005 days (median = 1,305 days) 
• 11 cats died 2-1,197 days (median = 300 days) 
• 5 cats formed uroliths in their allograft kidney 

o 2 were hypercalcemic 
o 4 died following complications associated with urolith formation 

• Post-obstruction relief 
o Fluid therapy – VITAL 

o Post-obstructive diuresis may be heavy 
o Type of fluid depends on rate but is usually either crystalloid or crystalloid with 2.5% dextrose 

o Electrolytes 
o Hypokalemia may occur with diuresis 
o Supplemental potassium chloride added to IV fluids should not exceed 0.5 mEq/kg/hr 

o Analgesia: depending on procedure performed, continued analgesia should be considered 
• Manage the chronic kidney disease 

• Manage patients with nephroureterolithiasis also have CKD.  See IRIS guidelines (http://www.iris-kidney.com) 
• Summary of management 

o Nutrition: patients that are azotemic (IRIS CKD stage 2, 3, or 4) should be fed a “renal diet”, which are 
modified to be lower in protein, phosphorous, and sodium, alkalinizing, higher in potassium, calorically dense, 
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highly digestible, B-vitamin replete, and contain omega-3 fatty acids.  Minimizing uremic gastroenteritis using 
H2-blockers, mucosal protectant agents, etc also help. 

o Hypokalemia: may occur with CKD especially in cats.  The goal is to maintain serum potassium concentrations 
in the mid to upper half of the normal range.  If diet does not accomplish this, then potassium supplementation 
using potassium citrate (initial 75 mg/kg PO q12h) should be done 

o Metabolic acidosis: Renal diets are formulated to be alkalinizing, but if additional alkalinization is required, 
potassium citrate may be administered 

o Proteinuria: In azotemic patients with urine protein creatinine ratios greater than 0.4 (cats) or 0.5 (dogs), 
administration of an angiotensin converting enzyme inhibitor (enalapril or benazepril: initial: 0.25 mg/kg PO 
q12h) should be considered.  If needed an angiotensin receptor blocker may also be administered (losartan: 
initial: 1 mg/kg PO q12h).  Adverse events include hyperkalemia, hypotension, and gastrointestinal signs 

o Hydration:  Patients with CKD are polyuric & polydipsic; therefore, feeding a canned diet may aid in 
maintaining hydration.  Many cats, however, require supplemental fluids that can be administered 
subcutaneously or via feeding tubes 

o Non-regenerative anemia: this occurs commonly with CKD.  Treatment involves maintaining good nutritional 
status, minimizing uremic gastroenteritis, and hormonal replacement therapy with iron supplementation.  
Although erythropoietin has been used, I typically use darbepoetin (1.5 ug/kg SQ q7d) with iron dextran 
(dogs: 10-20 mg/kg IM q7-21d; cats: 50 mg IM q21-28d).  The goal is to achieve a hematocrit of 35-40%. 

o Systemic arterial hypertension: The goal with CKD is to keep systolic blood pressure < 150 mmHg.  
Angiotensin converting enzyme inhibitors decrease pressure by approximately 10 mmHg; however, amlodipine 
(dogs: 0.1-0.4 mg/kg PO q24h; cats: 0.625-1.25 mg PO q24h), a calcium channel blocker, decreases it by 
approximately 50mmHg and is a more effective anti-hypertensive agent. 

o Renal secondary hyperparathyroidism:  Management includes decreasing serum phosphorous concentrations 
using a low phosphorous diet, administering a phosphate binder (e.g. aluminum hydroxide: 30-90 mg/kg PO 
divided q12h), or by administering calcitriol (calcitriol has been shown to improve survival in dogs with IRIS 
CKD stage 3 and 4 disease, but is not beneficial in cats). 

SUGGESTED READINGS 
Polzin DJ. Chronic kidney disease In: Bartges J,Polzin DJ, eds. Nephrology and Urology of Small Animals. Ames: Wiley-

Blackwell, 2011;433-471. 
Berent A. Indwelling urinary catheters and stents In: Bartges JW,Polzin DJ, eds. Nephrology and Urology of Small Animals. 

Ames: Wiley-Blackwell, 2011;329-339. 
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SUCCESSFUL FLEA AND TICK CONTROL: HOW TO NAVIGATE IN “ROUGH SEAS”

Byron L. Blagburn
Distinguished University Professor

College of Veterinary Medicine
Auburn University

IMPORTANCE OF TICKS

Ticks are second only to mosquitoes in the number of diseases that they transmit.
Ticks feeding may cause irritation, anemia, hypersensitivity reactions, and toxicosis.
Ticks may transmit numerous pathogens including helminths, protozoa, viruses, bacteria (including rickettsiae) and 

fungi.
Several pathogens transmitted by ticks are potential zoonotic agents.
Two families of ticks are important in veterinary medicine

Ixodidae (hard ticks)

Environmental stages found in open areas on vegetation.
Mouthparts visible from dorsal surface.
Body capable of limited expansion (dorsal surface covered by leathery scutum [see below]).
Balance water using salivary secretions.
Secrete cement from salivary glands for attachment.
Female hard ticks feed and engorge slowly over long periods.
Imbibe many times their body weight in host blood.
Females lay thousands of eggs per oviposition in environment.

Argasidae (soft ticks)

Environmental stages live in nests and burrows of hosts.
Mouthparts not visible from dorsal surface.
Body is soft and easily expandable.
Life cycle consists of many nymphal stages.
Females feed intermittently and lay eggs in masses.
Soft ticks do not produce cement for attachment.

IMPORTANT IXODID (HARD) TICK SPECIES FOUND ON COMPANION ANIMALS

Rhipicephalus sanguineus (Brown Dog Tick)
Dermacentor variabilis (American Dog Tick); Dermacentor andersoni (Rocky Mountain Wood Tick)
Ixodes scapularis (Black-legged Tick; Deer Tick); Ixodes pacificus (Western Black-legged Tick)
Amblyomma americanum (Lone Star Tick); Amblyomma maculatum (Gulf Coast Tick)

IXODID (HARD) TICK STRUCTURE AND FUNCTION 

Body is divided into head (capitulum [contains mouthparts]), and body (idiosoma).
Mouthparts consist of structures that function in tactile sensing (palps), lacerating host skin (chelicerae), and 

anchoring the tick to the host (hypostome).
Body is covered by a complex waxy somewhat inflexible exoskeleton (tegument) that protects the tick from water 

loss and predators.
A scutum (dorsal shield) covers the entire surface of adult male tick, but only a portion of the dorsal surface of 

female ticks.
The scutum is sometimes colored with iridescent white or yellow patches (ornate tick) or may be devoid of such 

ornamentation (inornate ticks).
Partial coverage of the dorsal surface of female ticks allow for enormous expansion during feeding and 
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engorgement.
Ticks have an excretory system (malpighian tubules), “liver” (fat body), an open circulatory system with a blood-

like hemolymph, a respiratory system (net-like tracheae with openings called spiracles), a rather complex 
nervous system and a number of sensory structures that detect chemical, thermal, light and mechanical 
stimuli. A multifunctional organ located on the legs (Haller’s organ) receives stimuli used during questing 
(crawling on vegetation to gain entry onto a host) and host detection. Some ticks have eyes.

IXODID TICK DEVELOPMENTAL CYCLES

Ticks develop through four distinct life cycle stages.
Egg, larva, nymph, adult
Larvae, nymphs, and adults are similar in appearance, but differ in size and numbers of legs (larvae possess 

6 legs; nymph and adults possess 8 legs).
Stages increase in size from larva to adult.
Larvae and nymphs are without features of sexual dimorphism.

Ticks that infest companion animals are 3-host ticks.
Most species utilize a different species of host at each stage; R. sanguineus utilizes the dog during each 

developmental phase.
Ixodes scapularis (Black-legged Tick; Deer Tick) may parasitize in excess of 100 host species representing three 

vertebrate classes (mammals, birds, reptiles).
Certain ticks (i.e. R. sanguineus) can complete their life cycles in weeks, while others require two years or more.
Eggs are laid by replete females in sheltered environments off the host.
Larvae and each subsequent stage seek a host, feed to repletion, drop from the host and either molt to next stage or 

deposit eggs (replete females).

BEHAVIOR OF TICKS IN THE ENVIRONMENT

Free-living ixodid ticks reside in numerous environments including forests, savannahs, fields, shrubs and brush. 
They are capable of developmental arrest (diapause) to allow them to survive periods of environmental stress

Diapause is triggered by environmental changes such as day length, temperature changes, and seasonal 
changes.

Ticks seek hosts by questing on vegetation; types and height of vegetation is determined by the host they seek 
(lower vegetation for smaller hosts; higher vegetation for larger hosts)

Ticks utilize vibrations, shadows produced by changing light patterns, body heat, odors and chemicals as host-
seeking cues.

Ticks literally “grab” hosts as they pass in close proximity to questing sites.
 
FEEDING HABITS, PATHOGEN TRANSMISSION, VECTOR COMPETENCE

After gaining access to the host, ticks search for a desired attachment site.
Attachment occurs by cleaving the host skin with the chelicerae, insertion of the hypostome (anchor) and production 

of adhesive cement and salivary secretions.
Tick saliva contains numerous moieties that inhibit immune responses, coagulation of blood, and exert anti-

inflammatory and early analgesic effects. 
The tick body undergoes enlargement and expansion (greatest in female) during imbibition of blood.
As ticks feed, they ingest pathogens that may be circulating in the host’s blood.
Pathogens undergo replication in tick gut cells and are disseminated to numerous tick organs (i.e. salivary glands).
Pathogens gain entry into a new host when the next stage (after molting) feeds on susceptible hosts (transstadial 

transmission) or by larvae that hatch from eggs through which the pathogen was passed (transovarian 
transmission).

Successful transmission can occur via salivary secretions, coxal fluid, regurgitated gut contents, contaminated 
mouthparts, or a combination of these mechanisms.

Whether a tick will serve as a successful vector depends on several factors
Size of blood meal ingested, virulence of pathogen, susceptibility of host.
Capability of pathogen to infect and replicate in the tick.
Successful dissemination of the pathogen throughout the tick’s body.
Transstadial or transovarial habits of the pathogen.
Interactions between multiple microbes infecting the same tick.
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TICK CONTROL

Treatment of the Animal (numerous available agents; the following are marketed by the veterinary profession) 

Afoxolaner (Nexgard®)
Amitraz (Preventic®)
Fipronil (Frontline®, Frontline® Tritak® for Dogs, Frontline® Plus, Parastar™, Parastar Plus™, Easy 

Spot™;  and OTC products)
Flumethrin (Seresto® Collar)
Fluralaner (Bravecto®)
Permethrin (K9 Advantix II™, Vectra 3D™; some private labels – First Shield Trio™; Simple Guard 3™, 

Activyl® Tick Plus)
Selamectin (Revolution®)

Deltamethrin (Scalibor® Protector Band)
Cyphenothrin (Parastar™ Plus; Frontline® Tritak® for dogs)
Etofenpros (Frontline® Tritak® for Cats)

Treatment of the environment

Habitat modification
Host elimination
Targeted acaricides

Integrated Tick Control

Combination of animal treatment and environment treatment/management.

VECTOR-BORNE DISEASE CONTROL

Prevent tick infestation by using appropriate tick avoidance behavior (difficult).
Avoid tick infested areas
Wear light-colored clothing (allows you to see ticks crawling on clothing)
Use a chemical repellent such as DEET, (Picaridin??)

Prevent tick feeding (ticks may gain access to pet host, but do not attach or feed)
Use of products mentioned above can also aid in the prevention of vector transmission.

Treat host with antimicrobial medications (therapeutic or prophylactic regimens).

CANINE EHRLICHIOSIS/ANAPLASMOSIS

Canine ehrlichiosis and anaplasmosis are multisystemic diseases that may be caused by different genera 
and species of gram-negative obligate intracellular bacteria. The taxonomy of this group of organisms has 
undergone significant changes due to new information derived from molecular biological 
characterizations. Most ehrlichial species of importance to companion animal veterinarians use ixodid 
ticks as vectors. Some are transmitted by a single tick species; others may utilize multiple tick vectors. 
Ehrlichia canis, the principle cause of canine ehrlichiosis, is transmitted in salivary secretions by the 
ubiquitous brown dog tick (R. sanguineus). Infections are acquired by larvae and nymphs and are 
transmitted by the next life cycle stage after the molt and successful attachment to a new canine host 
(transstadial transmission). Transmission from adult female ticks to her ova (transovarial transmission) 
does not occur. Clinical canine ehrlichiosis occurs as three phases. The acute phase of infection persists 
for 1- 3 weeks. The hallmark of the acute phase is the development of vascular inflammation and 
subsequent thrombocytopenia. Thrombocytopathia and hyperglobulinemia also are characteristics of the 
acute phase of disease. Dogs either eliminate the organism or enter the subclinical phase. During this 
phase, the parasite is restricted to somewhat dormant occupation of visceral (predominantly splenic) 
macrophages. The subclinical phase may last only for weeks, but can persist for years. During this phase 
many dogs remain antibody positive and some retain abnormal hemograms. Mechanisms of disease 
during the final or chronic phase of ehrlichiosis is poorly understood, but probably results from immune 

Page 43



events induced by the parasite. Features of this phase include bleeding tendencies (thrombocytopenia), 
non-regenerative anemia, pronounced hyperglobulinemia and thrombocytopathia. Clinical finding in dogs 
represent a wide array of abnormalities and presenting signs. These include lethargy, anorexia, weight 
loss, epistaxis, melena, petechial and echymotic hemorrhage, retinal hemorrhage and hematuria. 
Additional findings might include enlarged lymph nodes, pale mucus membranes (anemia), and 
splenomegaly. Occasionally ocular disease (anterior uveitis, retinal changes) and CNS signs such as 
ataxia, proprioceptive defects, head tilt, nystagmus and seizures have been reported. Diseases caused 
by Anaplasma phagocytophilum (AKA Ehrlichia equi, Erhlichia phagocytophilus, HGE Agent), Ehrlichia 
chaffeensis and Ehrlichia ewingi are similar to E. canis except that polyarthritis appears more common 
with E. ewingi.  Diagnosis of canine ehrlichiosis/ anaplasmosis is based on history, clinical signs, 
hemogram and chemistries, and the results of immunologic and/or molecular biologic testing. Keep in 
mind that dogs can be infected with multiple vector-borne agents, given the wide geographic ranges of 
ixodid ticks and their capability to feed on multiple hosts. The availability of commercially available 
serological tests (some capable of detecting multiple pathogens) can greatly assist veterinarians in 
diagnosing ehrlichiosis. However, cross-reaction between the different species occurs only within 
genotypic groups. This can be a positive aspect of diagnosis if response to treatment is successful for all 
members of the group (not always the case). It can be a hindrance if infection is caused by a species not 
detected by the particular test employed. Specimens must be referred to specialty laboratories for 
molecular based tests. Some reference laboratories may also perform serologic tests for Ehrlichia species 
other than those caused by E. canis. Dogs are also host to E. platys, E. ewingi, E. chaffeensis, 
Anaplasma phagocytophilum, and potentially with A. risticii. There is an emerging interest in newer 
species of Ehrlichia that are being described. Examples are an Ehrlichia species infecting cattle and an 
agent in humans in the upper Midwest (Minnesota/Wisconsin) referred to as Ehrlichia muris-like. There is 
also evidence of a new canine Ehrlichia species in Wisconsin and Minnesota. The treatment of choice for 
Ehrlichiosis/Anaplasmosis is doxycycline (10-20 mg/kg per day [split if necessary] for 4-6 weeks). Other 
effective drugs include tetracycline, oxytetracycline, minocycline, and chloramphenicol. Only marginal 
success was achieved with imidocarb diproprionate. Ehrlichial infections in cats are uncommon (only 
30-40 cases worldwide). Cats are host to E. canis, A. phagocytophilum, and A. risticiii. Humans can be 
infected with E. chaffeensis, E. canis, E. ewingi, and A. phagocytophilum. 

CANINE BORRELIOSSIS (LYME DISEASE)

Canine Lyme borreliosis (CLB) is an infectious vector borne (potentially zoonotic) arthropathy that is 
enzootic in the northeastern US. Other smaller foci of infection occur in the upper midwest and the west. 
CLB is transmitted in the US by two species of ixodid tick. Ixodes scapularis is the primary vector in the 
northeastern, southern and midwestern US. Ixodes pacificus serves that same purpose in the west. The 
causative agent of CLB is Borrelia burgdorferi, one of more than 20 such small bacteria (spirochetes). 
Other species of Borrelia are responsible for the disease in other parts of the world. Differences in strains 
or species of the organisms can account for differences in the presentation and/or severity of resulting 
disease. Spirochetes gain entry into hosts (whether dog or human) in the saliva of the offending tick 
species. Severity of resulting disease is likely the result of the numbers of ticks that infest the host, as well 
as the number of organisms present and introduced by the ticks. As was mentioned for other agents, the 
disease syndrome is generally the result of the infected host’s immune response. CLB is transmitted 
transtadially by nymphs and adults. Nymphs likely account for most human infections. The primary 
reservoir host in nature is the white-footed mouse. Clinical disease in dogs generally occurs 2-6 months 
after exposure to infected ticks. Signs include fever, shifting leg lameness, regional lymphadenopathy, 
and malaise. Polyarthritis is reported as the most common sign accompanying clinically significant canine 
infections. Glomerulopathy (azotemia, uremia, proteinuria, peripheral edema) has been observed 
occasionally, as has central nervous system disease. Diagnosis of CLB is based on history, clinical signs, 
laboratory findings, results of serologic tests (IFA, ELISA), and rarely, detection of organisms by culture. 
An available point of care ELISA test that detects the so-called C6 protein is helpful in differentiating true 
infection titers from those that are vaccine induced. This test also detects antibodies to Ehrlichia canis 
and Ehrlichia chaffeensis, Anaplasma phagocytophilum, Anaplasma platys and antigens produced by the 
canine heartworm, Dirofilaria immitis. Idexx Corporation can quantify antibodies to C6 protein. This 
quantitative test can be helpful in identifying a treatment strategy in an asymptomatic dog, monitoring 
responses to treatment, and monitoring antibody responses in an asymptomatic dog over time. 
Tetracyclines (Doxycyline) and Clavamox are the treatments of choice for Lyme borreliosis.
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ROCKY MOUNTAIN SPOTTED FEVER (RMSF)

RMSF is a disease of man, dogs, cats, and horses  caused by Rickettsia rickettsii, an organism related to 
Ehrlichia sp. Dogs are infected following infestation by and subsequent feeding of ixodid ticks of the 
genus Dermacentor (D. variabilis, D. andersoni).  Recent reports indicate that Rhipicephalus sanguineus 
also can transmit RMSF. Ticks serve as both vectors and reservoirs for the disease, since the agent can 
persist and develop in successive generations of ticks without the necessity of infecting a vertebrate host. 
RMSF occurs throughout the United States but is seen with more frequency in the southeast in an area 
encompassing the Carolinas westward through Tennessee, Arkansas and Oklahoma. RMSF results from 
infection and replication of R. rickettsii in microvessels (arterioles and venules), causing disseminated 
vasculitis. Following an incubation period of 2 days to 2 weeks, the following clinical syndromes may 
result: lymphadenopathy, myalgia, cough, dyspnea, edema of face and extremities, congestion of vessels 
in the conjunctiva and sclera, abdominal pain, and petechiae/rash. Interestingly, rash, which is a principal 
presenting sign in humans, occurs only rarely in dogs. Diagnosis is based on history (including presence 
of ticks or exposure to ticks), clinical signs, laboratory data (thrombocytopenia), and serology. 
Tetracycline, (22 mg/kg, orally, 3 times daily for 14-21 days) is very effective against RMSF. Doxycycline 
and chloramphenicol are also used. Due to difficulties in identifying infections in humans with specific 
agents, the Centers for Disease Control now requests that reports refer to the spotted fever rickettsioses, 
which includes R. rickettsia.

FELINE CYTAUXZOONOSIS

Cytauxzoonosis is an often fatal tick-borne disease of rural outdoor cats caused by a dimorphic, biphasic 
protozoal parasite called Cytauxzoon felis. Cytauxzoonosis has been described in cats from many states 
in the southeastern US including Texas, Arkansas, Louisiana, Oklahoma, Missouri, Tennessee, Alabama, 
Georgia and Florida. Wild felids (e.g. bobcats) are natural hosts, from which the common name “Bobcat 
Fever” was derived. Stages of the parasite occur in erythrocytes (piroplasms) and in leukocytes 
(schizonts). Both intraerythrocytic and leukocytic stages are structurally similar to parasites within the 
genus Theileria. Intraerythrocytic piroplasms are ingested by American Dog Ticks (Dermacentor variabilis) 
or perhaps other species (most likely now Amblyomma americanum). It is likely that a complex 
developmental cycle occurs in the tick which culminates in the production of infectious zoites. These 
zoites are injected when infected ticks feed on a susceptible feline host. Infection of mononuclear cells 
(macrophages) leads to the development of intracellular schizonts. These so-called “foamy” macrophages 
are found in a variety of organs including lung, spleen, liver and lymph nodes. It is this tissue phase of 
parasite development that is responsible for the clinical syndrome. Affected cats often develop a rapid 
course of disease which includes anorexia, dyspnea, lethargy, dehydration, depression, icterus, pallor, 
and high fever. Regenerative anemia and thrombocytopenia also have been observed. Hemoglobinuria 
and bilirubinuria are rare sequelae. The period of clinical illness is extremely rapid. Death usually occurs 
less than a week after development of initial clinical signs. The pathogenesis of the disease is not known 
but probably results from a combination of the obstructive effects of the proliferative tissue schizonts, and 
perhaps their production of toxic, vasoactive, and pyrogenic byproducts. The intraerythrocytic piroplasms 
may destroy erythrocytes or enhance their destruction and phagocytosis. Some cats diagnosed with 
cytauxzoonosis survive infection. Survival in in these cases is thought to be due to differences in 
pathogenicity of field strains of C. felis. Diagnosis of cytauxzoonosis is based on recognition of the clinical 
syndrome in outdoor cats with a history of exposure to ticks. Intraerythrocytic piroplasms are described as 
either “signet ring”-shaped bodies or bipolar “safety pin” forms that usually occur singly within infected 
erythrocytes. Necropsy usually reveals dehydration, pallor, icterus, and enlarged, edematous, and 
petechiated lymph nodes. The spleen and liver may be enlarged. The lungs are often congested and 
edematous. Hydropericardium is often observed. The lungs, liver, lymph nodes and spleen usually 
contain numerous schizont-infected (“foamy”) macrophages. Feline cytauxzoonosis has been treated 
successfully with imidocarb diproprionate as per babesiosis in dogs, however, the second treatment 
should be administered within one week.  The combination of atovaquone and azithromycin mentioned for 
treatment of babesiosis has also been used successfully to treat feline cytauxzoonosis. Tick control 
remains the best means of preventing the disease.

CANINE BABESIOSIS

Babesiosis is a tick borne disease of dogs caused by several different species or subspecies of Babesia. 
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Taxonomy of organisms in this group is currently under intense study. Babesia spp. that infect dogs in the 
United States are all thought to be transmitted by Rhipicephalus sanguineus. The possibility also exists 
that certain species are transmitted horizontally between infected dogs. Babesia spp. produce large (B. 
canis vogeli, Babesis sp. [Coco]) or small (B. gibsoni, B. conradae ) intraerythrocytic piroplasms. Those of 
B. c. vogeli are usually 4-5 µm, often occur paired within erythrocytes, and usually are bilobed. Those of 
B. gibsoni are 1-2 um, occur individually in erythrocytes, and are usually round to oval, or ring-shaped. 
Piroplasms of B. conradae are also smaller than B. c. vogeli. These intraerythrocytic stages are the only 
stages that occur in dogs. Ticks ingest piroplasms during feeding. A sexual cycle of development in the 
tick vector culminates in the production of infective zoites. Feeding on susceptible hosts by infected tick 
vectors leads to injection of infectious zoites and subsequent parasitemia. Successful transmission 
usually requires lengthy (at least 2-3 day) feeding by ticks. The piroplasms reproduce by binary fission 
within infected vertebrate erythrocytes. Other means of transmission may include transplacental 
transmission, transfusion, use of contaminated vaccination needles or instruments used during wound 
repair or surgery, and bite wounds resulting from dog fights. The latter appear to be causes for enzootics 
of B. gibsoni in certain breeds in the United States. Clinical signs of babesiosis vary depending on the 
species or subspecies of Babesia involved. However, common features of the disease include hemolytic 
anemia, thrombocytopenia, lethargy, fever, anorexia and hemoglobinuria. Many infected dogs are either 
subclinical carriers or become carriers after brief bouts of disease. Diagnosis of canine babesiosis is 
based on recognition of intraerythrocytic piroplasms, positive serologic tests, or response to treatment. 
Molecular-based diagnostic tests are available in laboratories conducting specialized research on these 
agents. Babesiosis can be treated with imidocarb diproprionate (6.6 mg/kg IM; repeat in 2 weeks). 
Imidocarb appears to be effective against B. c. vogeli. Atovaquone (13.5 mg/kg  PO TID) and 
azithromycin (10 mg/kg PO Q 24 hr) in combination for 10 days are more effective against the smaller 
piroplasms. Supportive care may be necessary in severe or complicated cases.

AMERICAN HEPATOZOONOSIS

Hepatozoonosis is a canine disease caused by Hepatozoon americanum that is emerging in 
prevalence, particularly in the southeastern United States. It is a tick-transmitted hemosporazoon, 
distantly related to Babesia and the animal malaria-like organisms. The tick vector is Amblyomma 
maculatum. Transmission is unique for H. americanum in that the tick is ingested by the vertebrate host. 
Dogs suffering from hepatozoonosis present with a stiff gait, inactivity, weight loss, and myalgia. Other 
signs include bilateral ocular discharge and periosteal proliferations of the femur, pelvis and vertebrae. 
The latter sign appears to occur most commonly in young dogs. Other aids in diagnosis include profound 
leucocytosis (mature neutrophilia; 70,000-200,000 cells/µL), and elevated serum glucose and alkaline 
phosphatase. The disease is confirmed by demonstration of foci of pyogranulomatous inflammation in 
affected muscles. Also present are large cystic structures resembling onions, with a compact, often darkly 
staining center surrounded by concentric lamellar-like rings. These stages represent schizont-like 
structures present in the coccidia and coccidia-like organisms. Acute American hepatozoonosis is best 
treated with a combination of sulfadiazine/clindamycin/pyrimethamine or ponazuril (10 mg/kg BID X 14 
days). Long term (24 month) administration of decoquinate has been helpful in preventing relapses.

CANINE AND FELINE BARTONELLOSIS

Principle Bartonella species infecting dogs and cats include Bartonella vinsonii subsp berkhoffi and B. 
henselae. Ticks have been implicated in the transmission of some Bartonella spp. Canine bartonellosis 
(Bv) may present as endocarditis and/or granulomatous hepatitis. Some reports indicate that polyarthritis 
and lameness are also common findings. Anemia and thrombocytopenia have been reported in 
approximately 50% of the canine cases. The pathogenetic potential of B. henselae is questioned by 
some. Some reports implicate B. henselae as a cause of lymphadenopathy and stomatitis in cats. 
However, cats in these reports were co-infected with feline immunodeficiency virus. Serologic positivity is 
indicative of exposure or active infection. PCR tests confirm active infection. Improved culture techniques 
will likely increase our capability to recover B. henselae from infected cats. Bartonellosis has been treated 
with azithromycin (5-10 mg/kg PO q24 hours for 5 days); recent studies indicate that enrofloxacin (22.7 
mg PO p12 hours for 14 or 28 days)  and pradofloxacin also possess excellent activity against B. 
henselae. Humans with particular immunodeficiencies have been infected with Bartonella spp. 

BIOLOGY AND BEHAVIOR OF FLEAS
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Fleas are wingless insects that belong to the order Siphonaptera (named because of their siphon-like 
mouthparts). Of the approximately 2000 species of fleas, 95% are found on mammals; fewer species are 
found on birds and other hosts. The species that most commonly infests dogs and cats is 
Ctenocephalides felis; less common species include Ctenocephalides canis, Echidnophaga gallinacea 
and Pulex simulans. Occasionally, the odd rodent or rabbit flea will be found on pets that prey on or 
scavenge rodents or rabbits. 
Fleas, like many insects, undergo a complex cycle of development. Adult fleas feed immediately after 
infesting dogs and cats. In fact, data indicates that host blood is demonstrable in both male and female 
fleas generally in less than 3 minutes after gaining access to a host. Egg production begins within 24 
hours of the first acquisition of a blood meal. During feeding, the body weight of the adult female flea can 
increase by 140%. Female fleas are prolific egg layers and can produce an average of 27 eggs per day, 
totaling 1,350 eggs or more in 50 days.  Eggs hatch in 1 to 10 days, depending on temperature and 
relative humidity (RH). At 95 F and 70% RH, 50% of eggs hatch in 1.5 days. At 70% RH and 55 F, 50% of 
eggs hatch in 6 days. Maggot-like larvae that hatch from eggs develop through 3 larval stages. Larvae 
are susceptible to heat and desiccation and cannot survive below 50% RH or above 90 F. At 75 F and 
78% RH the larval stage develops to the cocoon (pupa) in about 11 days. Adults emerge from eggs in 
about 5 days when the temperature is 80 F and RH is 80%. However, the pre-emerged adult can remain 
in the pupa for up to 174 days (pupal window). Emergence of adults from cocoons in stimulated by heat, 
pressure, movement, and C02 produced by the host. During the warmer summer months, the entire flea 
life cycle can be completed in 2-3 weeks. 
Control of fleas and flea induced diseases requires a thorough understanding of the life cycle of fleas and 
the attributes and efficacies of flea control agents. It is important to remember that most flea life stages 
(eggs, larvae and pupae) remain off the host and generally inaccessible to on-animal agents.  Pre-
emerged adult fleas in the cocoon can be especially difficult to control. As mentioned above, unstimulated 
adults can emerge over extended developmental periods, convincing the unknowing pet owner that 
control efforts are having little effect. This is particularly true when these stages are in locations where the 
pet spends time, unbeknownst to the pet owner (e.g. under the bed in the carpeted bedroom).

Abiotic factors, such as temperature and relative humidity, drive the flea’s life cycle. Cooler, drier 
climates result in longer life cycles, causing adults to emerge over a longer period of time.  Warmer, 
humid climates support shorter flea life cycles.

A third flea biology characteristic that should guide our control efforts is the lack of C. felis host 
specificity. Cat fleas can infest various mammalian species, including some urban-adapted wildlife, 
creating infestation sources in the pet’s environment that aren’t apparent to the pet owner.

Finally, recall the female flea’s prolific egg-laying potential. A small residual population of surviving 
fleas can produce many eggs in a short time. We now know that fleas survive even the most effective 
control agents, and these fleas can serve as a continuing environmental infestation source. If we 
communicate these points to pet owners, we can select and use products more effectively and eliminate 
many misperceptions about lack of efficacy of flea control agents.

FLEA ALLERGY DERMATITIS

Flea allergy dermatitis (FAD) is the most common allergic skin disease of dogs and cats in certain 
regions of the US. It is caused by an atypical and exaggerated immune response to antigens present in 
flea saliva. At present, at least 15 potentially immunogenic (allergenic) components have been described. 
It is important to note that these are complete antigens and not haptens. Dogs with FAD can present with 
several types of hypersensitivity: Type 1 (immediate) hypersensitivity; Type IV delayed hypersensitivity; 
and cutaneous basophil hypersensitivity (CBH). Type I hypersensitivity is a humoral response which 
occurs in as little as a few minutes. It is triggered by immunoglobulin E (reaginic antibody) binding to mast 
cells resulting in the release of inflammatory mediators such as histamine, serotonin, and leucotrienes. 
Type IV reactions are cell-mediated and involve interactions of T lymphocytes. Release of numerous 
lymphokines results in the release of pruritogenic inflammatory mediators. CBH is a transient delayed 
type reaction in which basophils comprise the principal cell population. Type 1 and Type IV reactions 
(particularly Type I) are the reaction basics sought in intradermal skin tests for flea allergy.
It is important to note that flea bite dermatitis (FBD; the typical reaction to irritation caused by flea bites) 
and FAD are two distinctly different conditions. Some believe that all cases of flea bite dermatitis involve 
some degree of allergy. In my experience, non-allergic dogs usually present with fleas and demonstrate 
few signs of typical FAD. Normally, they have mild skin irritation, acute moist dermatitis (“hot spots”) or 
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acral lick granulomas. Allergic dogs (many times between the ages of 3 and 5 years) usually present with 
one or more of the following: crusted papules with erythema, alopecia, and/or lichenification or 
hyperpigmentation - usually on the dorsal lumbosacral area, caudomedial thighs, or ventral abdomen. In 
many cases, atopic dogs also suffer concurrently from FAD. In true cases of FAD, the ears, feet and face 
are usually devoid of lesions. Dogs with FBD and FAD many times are infected with Dipylidium 
tapeworms. FAD in dogs must be differentiated from food and atopic allergies, other parasitic dermatoses 
such as lice and Cheyletiella, dermatophytosis, demodicosis, and superficial pyoderma. Dogs 
intermittently exposed to fleas are more likely to develop FAD than dogs that are exposed chronically to 
fleas. Consequently, if a dog is treated irregularly or flea control is discontinued until fleas reappear, this 
intermittent nature of flea challenge is more likely to result in the development of FAD. We have observed 
this in our colony of cats used as propagation subjects for fleas. We infest them weekly with fleas. Since 
cats tend to groom many fleas from the hair coat we are, in essence, pulsing them with fleas at weekly 
intervals. This has led to the frequent development of FAD in our colony. 

FLEA CONTROL

Successful control of pet flea infestations usually involves a combination of strategies. These 
include host-targeted and environmental insecticides, and mechanical means of reducing or eliminating 
environmental flea stages. Mechanical means of environmental control include washing of pet bedding or 
bed cloths in areas frequented by pets. Vacuuming of carpets, furniture cushions, rugs or other substrata 
with a vacuum machine containing a “beater bar” will reach deeper in carpet or furniture fabric, and the 
associated vibration will stimulate adult fleas to emerge from puparia. Assure that vacuum bags are 
disposed of properly to prevent recolonization of the home with flea stages previously removed by 
vacuuming. Treatment of indoor and outdoor environments with insecticides requires both a knowledge of 
what to use and where to use it. For this reason, I suggest that pet owners consult with a licensed pest 
control specialist for such applications.
Numerous safe and effective host-targeted flea control agents are available. Available agents include 
topical (afoxolaner, fluralaner, imidacloprid, dinotefuran, fipronil, indoxacarb, selamectin, spinetoram) and 
oral (spinosad, nitenpyram) adulticides. Topical products can be combined with available tick control 
actives to yield combination flea/tick control products. However, because they reside in the superficial 
layers of the skin, their residual efficacy can be can be affected by water immersion and shampoos. 
Certain de-scaling and follicle-flushing shampoos are more likely to affect residual flea control than are 
simple detergent (grooming) shampoos. Some flea control formulations also combine adulticides with 
insect growth regulators (IGRs: methoprene, pyriproxyfen) or insect development inhibitors (IDIs: 
lufenuron). Combinations of adulticide/IGR or adulticide/IDI enhance flea control and also are less likely 
to result in survival of resistant fleas. Still others such as spinosad and nitenpyram exert their effects 
quickly and may not allow fleas to survive long enough to lay viable eggs. 

FLEAS AS VECTORS FOR DISEASE

Fleas can be vectors for parasites and other disease agents. Among them are Bartonella spp. (see above 
also), hemoplasmas (previously Hemobartonella spp.), the plague bacillus, tularemia, cat flea typhus-like 
disease and murine typhus
 Bartonella spp. are gram negative, hemotropic, aerobic bacteria that may cause infection in dogs, cats, 
humans and other animals. Bartonella hensalae, the causative agent of "cat scratch disease" is 
transmitted horizontally between cats and dogs via fleas or by blood transfusion, and to humans via cat 
bite or scratch and subsequent percutaneous inoculation of bacteria. Canine infection may result in 
granulomatous hepatitis and peliosis hepatitis. Cats are usually asymptomatic. However, infection has 
been associated with fever, endocarditis, uveitis, urinary tract disease and stomatitis. Cats that were 
infected experimentally developed lymphadenopathy and myalgia. Disease in humans may present in 
several ways: bacillary angiomatosis, peliosis, fever, optic neuritis, granulomatous disease, and 
osteomyelitis. Very severe or fatal disease can occur in humans that are immunocompromised. Diagnosis 
is based on clinical signs and specific serologic or PCR results. All dogs and cats should be on effective 
flea control regimens to decrease the likelihood of transmission. Treatment of dogs or cats consists of 
azithromycin (10 mg/kg PO q24 hr for 7days and every other day for 5 weeks) and  doxycycline (10 mg/kg 
PO q12 hr for 2-4 weeks). 

Bartonella vinsonii subsp berkhoffii is a cause of canine bartonellosis. Ticks are probably the 
principle vectors, although fleas may play a role in transmission. Wild canids (particularly coyotes) are 
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likely reservoir hosts. Canine infections have been associated with granulomatous rhinitis, 
lymphadenopathy, endocarditis, myocarditis, cutaneous vasculitis, anterior uveitis, and polyarthritis. 
Bartonella vinsonii was recovered from a human with endocarditis. Diagnosis is via serology and/or PCR. 
Treatment includes either azithromycin or doxycycline.

Rickettsia felis is a small gram-negative, coccobacillus that may cause flea-born spotted fever, or 
cat flea typhus-like disease in humans. Infected cats are usually asymptomatic. Signs in humans may 
include: rash, headache, nausea, vomiting, diarrhea, myalgia, abdominal pain, conjunctivitis or CNS 
involvement.  R. felis is transmitted via infected flea feces. Opossums are the usual reservoir hosts. 
Increasing numbers of reports of human infections suggest the R. felis-infected fleas are common. 
Certainly, use of effective flea control products can help reduce the prevalence of R. felis in the feline 
population.

Rickettsia typhi is the causative agent of murine or endemic typhus. Humans develop signs 
similar to those described above for R. felis. The pathogenicity of R. typhi in dogs and cats is not known. 
The route of infection is similar to R. felis. Rodents appear to be the usual reservoir hosts. 

Feline infectious anemia, or more accurately feline hemotropic mycoplasmosis, is caused by 
Mycoplasma spp. (formerly Hemobartonella spp.). The causative agents are Mycoplasma haemofelis 
and/or Mycoplasma hemominutum (also called Candidatus Mycoplasma hemominutum).  A third species, 
Candidatus Mycoplasma turicensis was recently described from Swiss cats. Infected cats may be 
asymptomatic, they may have mild disease, or they may be severely infected in which case they are 
weak, anorexic, anemic, dehydrated and jaundiced. Transmission can occur via fleas, ticks, blood 
transfusion, and from queen to kittens. Signs are usually more severe in FeLV-infected cats. Diagnosis is 
achieved by observing intra-erythrocytic mycoplasmas in stained blood smears. Presence and numbers 
of organisms in circulating blood can vary. PCR has also been used successfully for diagnosis. 
Tetracycline, oxytetracycline and doxycycline are effective treatments for clinically ill cats. In severely 
affected cats, concurrent administration of corticosteroids may reduce host-mediated destruction of red 
blood cells. In the most severe of cases, blood transfusion may be necessary.  Effective flea and tick 
control are the foundations of prevention.
Fleas may also transmit parasites such as Dipylidium caninum, Hymenolepis nana, and Dipetalonema 
(Acanthocheilonema) reconditum. Our interest in Ctenocephalides felis, the common flea of dogs and 
cats, is increasing due its role in the transmission of several of the above agents.

REFERENCES AVAILABLE ON REQUEST.
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SMALL PARASITES – BIG PROBLEMS
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GIARDIASIS

Giardia infections in dogs and cats are caused by Giardia duodenalis  (G. intestinalis, G. lamblia). 
A number of variants of Giardia exist (called assemblages or genospecies). It now appears that dogs and 
cats are infected in most cases with host-specific Giardia. However, the potential does exist for pets to 
harbor isolates infective for humans and vice-versa. The parasite usually resides in the small intestine, 
although exceptional infections in the lower bowel cannot be ruled out. Giardia is a dimorphic parasite in 
that it exists as a fragile flagellated binucleate trophozoite and a quadrinucleate cyst. The trophozoite 
attaches to the surface of epithelial cells in the small intestine; encystment (formation of cysts) occurs in 
the ileum, cecum or colon. Although the mechanism(s) of Giardia-induced disease remain unknown, 
evidence suggests that the disease is likely multifactorial involving inhibition of brush border enzymes or 
other factors such as altered immune responses, nutritional status of the hosts, presence of intercurrent 
disease agents, changes in the ecology of communal intestinal fauna, and the strain of Giardia involved in 
the infection. Although many infected animals remain asymptomatic, the most common presenting sign is 
small bowel diarrhea. Feces are usually semi-formed, but may be liquid. Blood usually is not present. 
Feces have been described as pale (often gray or light brown), fetid and containing large amounts of fat. 
Dogs or cats with giardiasis may present with poor body condition, weight loss, and occasional vomiting. 
As mentioned previously, it is not unusual to find Giardia present with other gastrointestinal diseases such 
as inflammatory bowel disease. Giardiasis is best diagnosed by fecal flotation using zinc sulfate (specific 
gravity = 1.18) as the flotation solution. Centrifugation of the preparation increases the likelihood of 
recovering cysts. Also, the addition of a small amount of Lugol’s iodine to the slide prior to placement of 
the coverslip containing the concentrated cysts will aid in visualizing the small (10-12 µm) cysts. Use of 
barium sulfate, anti-diarrheals or enemas prior to sampling feces may interfere with detection of cysts and 
should be avoided if possible. Other diagnostic techniques that can be used to recover either 
trophozoites, cysts, or proteins produced by the parasite include direct examination of feces (wet-mount), 
immunofluorescent procedures, and ELISA techniques. A fecal ELISA test for Giardia (Snap® Giardia, 
Idexx, Westbrook, ME) will assist in ruling out Giardia as a cause of diarrhea in dogs and cats. Much 
controversy exists surrounding the potential of animal strains of Giardia to infect humans. As mentioned 
above, it is likely that some host specificity among animal strains of Giardia does exist, I believe that it is 
best to be conservative about the potential for human infections with animal strains of Giardia. 
Consequently, it is my view that all animals that are positive by fecal examination should be treated. 
Several treatment options are available for treatment of Giardia infections in dogs or cats (Table 1). At 
present, I believe that the use of fenbendazole in dogs should be the first of the agents selected for 
treatment. Published data also indicates that a combination of pyrantel pamoate, febantel, and 
praziquantel (Drontal Plus, Bayer Corporation) can be effective against Giardia. Febantel, a prodrug, is 
metabolized to fenbendazole and oxfendazole once in the host. The activity of Drontal Plus, we believe, 
results from this endogenous metabolic conversion. Fenbendazole is a safe compound with 
demonstrated activity against Giardia. Many veterinarians use a 5- or 10-day regimen instead of the 
approved 3-day regimen. Fenbendazole also is effective against other canine intestinal parasites that may 
be responsible for the observed signs. Another strategy is the combination of fenbendazole and 
metronidazole, Although, definitive data is not available regarding use of fenbendazole in cats, it is likely 
to be effective. Cats can be treated with metronidazole as indicated in Table 1. As noted in table 1, newer 
available human drugs also may be helpful in the treatment of canine or feline giardiasis.

COCCIDIOSIS

Coccidial infections in dogs and cats are caused by Isospora spp. (also called Cystoisospora). 
Our recent surveys indicated that about 5% of shelter dogs sampled were passing coccidial oocysts in 
their feces. The principal agents in the dog are I. canis and I. ohioensis. The principal agents in the cat 
are I. felis and I. rivolta. These parasites reside in the posterior small intestine and in the large intestine 
for some species. Their life cycles are generally self-limiting, after which the infection is terminated. The 
parasites replicate first asexually by schizogony resulting in destruction of many host enterocytes in which 
they develop. Asexual development is followed by production of gametes that fuse to produce 
noninfective oocysts that are passed in feces. The developmental cycles in the canine or feline host 
require 5-9 days depending upon the species.  Development to the infective stage (sporulation) requires 
1-2 days in the animal’s environment. Only sporulated oocysts are infective to susceptible hosts. Clinical 
signs of coccidiosis include hemorrhagic or mucoid diarrhea, abdominal pain, dehydration, anemia, 
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weight loss and emesis, as well as respiratory and neurologic signs. Death can ensue in extreme cases, 
particularly in young puppies and kittens. Nursing animals, recently weaned animals, or those that are 
immunocompromised are more likely to develop clinically apparent infections. There is some indication 
that stress that results from shipping can lead to outbreaks of coccidiosis in young dogs. It is my belief 
that clinical coccidiosis in adult animals reflects either underlying concomitant infection and/or 
immunosuppression. I base this on the self-limiting nature of the life cycle and on research that indicates 
that experimental reproduction of coccidiosis in adult dogs is difficult following inoculation with sporulated 
oocysts. Diagnosis of coccidiosis is based on signalment (usually puppies and kittens), clinical signs, and 
recovery of oocysts in feces. Fecal flotation remains the most practical means of recovering oocysts. A 
point to remember is that recovery of oocysts alone in feces is not sufficient proof to implicate coccidia as 
the cause of clinical signs. I have observed coccidial oocysts in the feces of many animals without 
evidence of intestinal disease. Oocysts of the coccidia mentioned above are round to oblong and 
measure from 16-51 µm long, depending on the species. Oocysts of  I. canis and I. felis are large (34-51 
µm), while those of  I. ohioensis and I. rivolta are smaller (16-28 µm). Sulfadimethoxine is the most 
commonly used medication in dogs or cats. Several other agents are likely more effective (Table 2). 
Recent research suggests that ponazuril (Marquis, Bayer Healthcare) is very effective against coccidia 
(see Table 2) and has become my treatment of choice. Continuing research will likely provide more 
definitive data regarding its use in companion animals.

Many inquiries about outbreaks of coccidiosis that I have responded to have involved young 
animals housed in groups such as in kennels or cages maintained by breeders or in pet stores. In most of 
these situations, treatment with amprolium or ponazuril has resolved the problem. Little can be done to 
disinfect environments because of the ability of the oocysts to withstand chemicals and adverse 
environmental conditions. Good sanitation, including prompt removal of feces to prevent development of 
oocysts to the infective stage, and treatment of dams and queens with anticoccidial agents prior to 
parturition, have been shown to reduce the occurrence of coccidiosis in young animals.

CRYPTOSPORIDIUM SPP.

Cryptosporidium spp. are small, intracellular coccidia-like protozoans that can infect a variety of 
tissues and organs in vertebrate hosts. Most Cryptosporidium spp. that infect mammals usually undergo 
development at the luminal end of enterocytes of the small intestine. However, when either medications 
or diseases such as AIDS alter the host’s immune system, Cryptosporidium spp. may spread to less 
common sites such as the stomach, lung, or ducts associated with the liver or pancreas.

At present, there are 30 recognized species of Cryptosporidium. The most important of the valid 
species are C. pestis and C, parvum, causative agents of cryptosporidiosis in many species of mammals 
and C. canis/C. felis in dogs and cats. Both C. canis and C. felis have been recovered from humans. The 
Cryptosporidium parvum complex consists of several different species based on molecular 
characterization and host specificity. It is important to note that at least 14 species of Cryptosporidium are 
capable of infecting humans. The developmental cycle of Cryptosporidium includes asexual and sexual 
stages similar to stages in the life cycles of canine and feline coccidia. Similarly, the life cycle of 
Cryptosporidium culminates in the production of resistant oocysts that are shed immediately infective into 
the host’s environment. This differs from most other coccidia, which require a period of time to develop to 
the infective sporulated oocyst. Oocysts of Cryptosporidium spp. can remain viable for many months, if 
protected from extremes of temperature and from dessication. Available data suggest that human 
cryptosporidiosis results from ingestion of oocysts shed into the environment from other humans, farm 
animals, companion animals, or by consuming contaminated food, drinking water, or recreational water.

Clinical signs of cryptosporidiosis in animals and humans include diarrhea, abdominal pain, 
dehydration, and weight loss. Both human and animal cryptosporidiosis are usually self-limiting diseases 
lasting little more than 2 weeks. However, in hosts with abnormal immune responses (including 
immunocompromised humans), cryptosporidiosis can be a chronic, life-threatening disease. 

Diagnosis of cryptosporidiosis in animal or humans can be confirmed by detection of oocysts or 
Cryptosporidium-specific antigens in feces. Oocysts are small (usually 4-7 µm) and difficult to visualize 
using standard fecal flotation procedures. Commercially-available fluorescent antibody kits can aid in 
visualization of oocysts, but require an epifluorescence microscope. ELISA kits are available for detection 
of fecal antigens, but they are expensive and require strict adherence to step by step procedures. At 
present, the only approved drug for treatment of cryptosporidiosis is nitazoxanide (Alinia®, Romark 
Laboratories - 100 mg BID X 3 [up to 45 lbs]); 200 mg/kg BID X 3 [45-90 lbs])). Other agents such as 
paromomycin (125-165 mg/kg twice daily for  5 days (dog and cat), azithromycin (5-10 mg/kg twice daily 
for 5-7 days [dog]; 7-15 mg/kg twice daily for 5-7 days [cat] and tylosin (10-15 mg/kg three times daily for 
14-21 days) also have been reported to have activity against Cryptosporidium.

NEOSPOROSIS 
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Neospora caninum is a Toxoplasma gondii-like protozoan that causes neuromuscular disease in 
dogs and other animals and abortion in dairy cattle. The life cycle involves development of rapidly-dividing 
tachyzoites in a variety of tissues and organ systems in the intermediate and definitive hosts. As with 
Toxoplasma, infections in the intermediate hosts terminate with the development of tissue cysts 
containing bradyzoites. Cysts containing bradyzoites generally are only recovered from the central 
nervous system. Numerous naturally and experimentally infected intermediate hosts are known including 
dogs, cattle, sheep and goats, and horses. At present, canids are the only known definitive hosts. Within 
the canid definitive host, a coccidia-like intestinal phase culminates in the development and passage of 
nonsporulated oocysts in feces. The small (10-12 µm) oocysts must sporulate in the environment before 
they are infective. Natural Neospora infections in cats have not been observed. Clinical neosporosis in 
dogs is most severe in congenitally-infected puppies. Clinically-affected puppies develop hind limb 
paresis beginning at about 5 weeks of age. Rapid progression of signs to rear limb paralysis occurs in 
many infected pups and in some cases results in rigid hyperextension of limbs. Although the cause of 
hyperextension has not been confirmed, it is thought to be due to both motor neuron dysfunction and 
myositis. Other observed signs include difficulty in swallowing, paralysis of the jaw, muscle atrophy, and 
heart failure. The signs often reflect the parasite’s predilection for a variety of tissues and organs including 
the skin.  Neosporosis in adult dogs is quite variable and can include encephalomyelitis, polymyositis, 
myocarditis, and dermatitis. However, neurologic disease is present in most cases of neosporosis in adult 
dogs. An important epidemiological feature of canine neosporosis is the capability of infected bitches to 
pass the organisms transplacentally to the developing fetus. Vertical transmission of N. caninum can 
occur repeatedly from the infected bitch to successive litters. Prevalence of infection in puppies born to 
infected bitches is extremely variable. All, none, or a portion of puppies may harbor the organism. Among 
those that acquired N. caninum in utero, generally only a small proportion will develop clinical 
neosporosis.

Diagnosis of neosporosis is based on the recognition of clinical signs and subsequent serologic 
confirmation of the presence of N. caninum-specific-IgG antibodies. Several laboratories have developed 
indirect fluorescent antibody tests for neosporosis and provide diagnostic support for veterinarians. 
Immunohistochemical tests also are available for the confirmation of infections at necropsy. To date, 
oocysts of N. caninum have been observed in very few naturally infected dogs. Therefore, the likelihood 
of confirming Neospora infection by fecal flotation remains small. Treatment of canine neosporosis has 
been successful with drugs used to treat toxoplasmosis (Table 3). Early diagnosis and rapid initiation of 
treatment is necessary for successful results.

FELINE TRICHOMONIASIS

There are increasing numbers of reports of large bowel diarrhea in cats concurrent with infection 
with Tritrichomonas blagburni, a flagellated protozoan bearing some similarity to Giardia. Infected cats 
present with explosive, fetid diarrhea. Feces are usually foamy, light in color and may contain blood. Many 
of the affected kittens were purebreds and also suffered from inflammatory bowel disease. Direct 
examination of feces often reveals uninucleate, flagellated organisms, occasionally in very high numbers. 
Treatment with enrofloxacin, metronidazole and fenbendazole at various dosages and for extended 
periods of time resulted in improvement of the condition in some, but not all of the cases.  Recent use of 
paromomycin and ronidazole also have achieved some success (Table 4). Tritrichomonas blagburni 
should be considered a possible etiologic agent in cases of large bowel diarrhea in cats, particularly when 
it can be demonstrated by direct examination of feces.

Note: Other protozoal diseases such as babesiosis, cytauxzoonosis, hepatozoonosis are 
discussed in the notes provided for vector-borne diseases.

Table 1. Treatment of canine or feline giardiasis*

Compound Dose and Length of Treatment
Metronidazole 25 mg/kg twice daily for 5 -7 days (dog); 10-25 mg/kg twice daily for 5-7 days 

(cat)

Quinacrine 6.6 mg/kg twice daily for 5 days (dog); 9 mg/kg daily for 6 days (cat)

Furazolidone 4 mg/kg twice daily for 7-10 days (cat)

Albendazole 25 mg/kg twice daily for 2 days (dog)

Fenbendazole 50 mg/kg daily for 5-10 days (dog)

Fenbendazole
Metronidazole

50 mg/kg daily for 5-10 days (dog,cat)
25 mg/kg twice daily for 5-10 days (dog); 10-25 mg/kg twice daily for 5-10 
days (cat)
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*NOTE: Tinidazole (50 mg/kg SID) and Nitazoxanide (100 mg BID X 3 [up to 45 lbs]); 200 mg/kg 
BID X 3 [45-90 lbs]) have been approved for treatment of giardiasis in humans. These agents 
are likely to be of value in the treatment of companion animal giardiasis. Neither is approved 
for treatment of canine or feline giardiasis.

Table 2. Treatment of canine and feline coccidiosis.

Compound Dose and Length of Treatment
Sulfadimethoxine 50-60 mg/kg daily  for 5-20 days (dog and cat)

Sulfaguanidine 150 or 200 mg/kg daily for 6 days (dog and cat); or 100-200 mg/kg every 
8 hours for 5 days (dog and cat)

Furazolidone 8-20 mg/kg once or twice daily for 5 days (dog and cat)

Trimethoprim/
Sulfonamides

Dose and length of treatment depends on type of sulfonamide; 30 - 60 
mg/kg of trimethoprim daily for 6 days in animals 4 kg; or 15- 30 mg/kg 
trimethoprim daily for 6 days in animals < 4 kg

Sulfadimethoxine/

Ormetaprim

55 mg/kg of sulfadimethozine and 11 mg/kg of Ormetaprim for 7- 23 days 
(dog)

Quinacrine 10 mg/kg daily for 5 days (cat)

Ponazuril 20 mg/kg daily for 2 days; 50 mg/kg for 1 day

Retreatment may be necessary 
Amprolium 300 to 400 mg  (total) daily for 5 days (dog); 110-200 (total) daily for 7 to 

12 days (dog); 60-100 mg total daily for 7 days (cat);  1.5 tbsp/gal (sole 
water source) not to exceed 10 days (dog) 

Amprolium/
Sulfadimethoxine

150 mg/kg of amprolium and 25 mg/kg of sulfadimethoxine for 14 days 
(dog)

Table 3. Treatment of canine neosporosis.

Compound Dose and Length of Treatment
Trimethoprim/sulfonamide 15-20 mg/kg daily for 4-8 weeks; or 10-15 mg/kg every 8 hours for 

4-8 weeks

Clindamycin 7.5-15  mg/kg every 8 hours for 4-8 weeks; or 15-22 mg/kg twice 
daily for 4-8 weeks

Pyrimethamine/
Sulfonamide

1.0 mg/kg daily
15-30 mg/kg twice daily

Note: Recently, ponazuril has been used at 10 mg/kg SID X 14 days.

Table 4. Treatment of feline trichomoniasis

Compound Dose and Length of Treatment
Give the following in combination:
Metronidazole
Enrofloxacin
Fenbendazole

75 mg/day for 10 days (Note: this is not mg/kg)
5 mg/day for 21 days (Note: this is not mg/kg)
50 mg/kg for 5 days

Ronidazole 30-50 mg/kg twice daily  for 14 days

Paromomycin 165 mg/kg twice daily for 5 days
(toxicity has been reported in some cats with bowel 
wall inflammation)

REFERENCES AVAILABLE ON REQUEST.
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Byron L. Blagburn
College of Veterinary Medicine

Auburn University

In recent years, we have witnessed an unprecedented increase in the numbers and kinds of 
heartworm preventives, diagnostic aids, treatment strategies, and also in the capabilities of pet owners to 
acquire information. Pet owners have become more aware of the potential dangers of heartworm 
infections. Also, available treatment and prevention products have become more effective and convenient 
to use. However, much misinformation is communicated through electronic mail and web sites dealing 
with heartworm. The activities of newer avermectins and milbemycins against microfilaria and larval 
heartworms, and activity of some against adult stages of heartworms, add additional possibilities for 
heartworm control. The same can be said for immunologic tests for in clinic use. Discrepancies between 
microfilaria tests and antigen or antibody test results can lead to confusion about the actual infection 
status of pets. In the following, I draw attention to these issues so that veterinarians can better deal with 
them. 

Diagnostic challenges confronting veterinarians

Wide spread use of macrolide heartworm preventatives such as ivermectin, milbemycin oxime, 
moxidectin, and selamectin has had a profound effect on the numbers of heartworm-infected dogs seen 
by veterinarians. Reductions in the number cases of clinical canine heartworm infections is even more 
dramatic. The excellent efficacies of the medications, together with the convenience of monthly or semi- 
annual administration has almost eliminated heartworm infection if some areas - or so it seems. With 
these enhanced efficacies come some additional problems. Failure to administer these medications 
regularly or at appropriate doses can result in heartworm infections. However, these infections generally 
involve fewer numbers of worms - sometimes too few worms to detect.  Fewer worms also mean an 
increased possibility of single-sex infections and failure of worms to produce detectable microfilaria. We 
also now know that the macrolide preventatives will, to varying degrees, reduce or eliminate circulating 
microfilaria from infected dogs. Consequently, detection of microfilaria no longer can be considered as 
reliable a confirmation of diagnosis as it once was. Although point-of-care heartworm antigen tests have 
become increasingly sensitive and rigorously specific, the lower worm burdens likely to occur in infected 
dogs seen by veterinarians can challenge the capabilities of these tests. Other phenomena such as 
fluctuating antigen levels and potentially conflicting antigen test results, antibody test results (for feline 
tests) and microfilaria test results can create diagnostic dilemmas for the veterinarian. In one such case, 
infections in dogs with other parasites, or presence of other diseases, can affect the detection of 
heartworm antigen. Interestingly, heat treatment of serum samples from these dogs can restore the 
positive antigen test. The phenomenon appears to result from high levels of circulating antibody (hyper-
gammaglobulinemia) and their interference with proper binding of heartworm antigen with antibodies in 
the test kits. 

Currently marketed antigen tests approach 100% specificity. Specificity can be a more important 
test attribute than sensitivity, since most of the dogs seen by veterinarians in any region are on prevention 
and are likely to be negative. A test with limited specificity could result in a significant number of false 
positive dogs. These dogs would then be treated unnecessarily with the adulticide compound. Reduced 
sensitivity might fail to detect dogs with low worm burdens (false negatives - a possible occurrence 
anyway). These dogs are less likely than dogs with high worm burdens to develop severe heartworm 
disease. Research has shown that currently marketed tests do differ somewhat in their sensitivities, 
particularly in dogs with low worm burdens. However, for reasons explained above, it is perhaps more 
important for veterinarians to base selection of point-of-care heartworm tests on test attributes other than 
sensitivity and specificity. Examples of other attributes include 1) need to process single vs. multiple 
simultaneous samples (batching), 2) ease of conduct of the test (i.e. number of steps, reagents etc.), 3) 
ease of visualization of results (brightness of line or dot, or liquid color change), 4) time required to 
conduct the test, 5) cost per test and 6) other diagnostic capabilities of tests (i.e. detection of antibodies 
or antigens to other disease agents). Most of the immuno-ELISA and immuno-chromatographic tests that 
are currently marketed would score well when these criteria are applied to them. An understanding of 
situations that today’s diagnosis and prevention environments can create is essential if veterinarians are 
to use these excellent products and diagnostic aids to their full potential.
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Emerging issues in the treatment of heartworm infections

Heartworm infection can result in potentially serious and sometimes fatal diseases in both dogs 
and cats. Fortunately, several safe and effective monthly heartworm preventives have been developed 
and delivered to the world market in the last 20 years. All major heartworm preventives belong to the 
macrocyclic lactone (ML) class of endectocides. Current MLs approved for heartworm prevention in dogs 
and cats include ivermectin, milbemycin oxime, moxidectin, and selamectin. All approved MLs exert their 
effects by targeting a group of ligand-gated chloride ion channels (GluCl) unique to invertebrates. The L3 
and L4 larval stages of D. immitis are exceptionally sensitive to the MLs. Recently, it seems that the 
frequency of lack of heartworm preventive efficacy (LOE) reports for the MLs in dogs has increased. In 
reality, failure of any of the preventives to prevent heartworm infection in dogs is extremely rare 
(estimated to be <0.1% - although it may be higher in certain regions).  It is now known that certain LOE 
reports are the result of resistant heartworms. However other factors such as improved tests, increased 
frequency of testing, clinic or client compliance, or a combination of these, can contribute to an increase 
in numbers of heartworm positive dogs.

Melarsomine dihydrochloride (Immiticide) provides the veterinarian with a product with efficacy, 
safety and ease of administration when eliminating heartworms. Melarsomine was introduced with a 
unique flexible dosing regimen that was correlated to the clinical condition of the heartworm-infected dog. 
Dogs that are asymptomatic or in the early symptomatic stages of heartworm disease are given a 
standard two-dose regimen, with 24 hours intervening between each dose. Dogs with late stage 
heartworm disease (class III disease) or dogs with suggestion of high worm burdens (semi-quantitative 
antigen tests; historically high worm burdens in an area; radiographic lesions suggesting high worm 
burden [not always definitive]) can be given a single dose of melarsomine and subsequently released to 
the owners care and vigilance at home. The dog is returned one month later to receive the standard two-
dose regimen. The rationale for the three-dose regimen is that a partial kill of the adult worms following 
the single treatment (approximately 50%) and the dog’s subsequent recuperation prior to the full regimen 
a month later would impose less stress and potential for serious post-treatment thromboembolic disease. 
The safety appeal of the flexible dosing regimen has led many veterinarians to adopt this regimen as their 
only treatment protocol. Although this reasoning seems logical when devising therapeutic adulticidal 
protocols, veterinarians must also remember that the flexible dosing regimen increases the period of time 
that dogs must be confined since worms are killed over two treatment periods. In addition, the pet owner 
must bear the cost of an additional treatment and must be responsible enough to return for all scheduled 
treatments. The flexible dosing regimen is the treatment of choice of the Companion Animal Parasite 
Council (CAPC) and the American Heartworm Society (AHS). It is important to remember that treatment 
to remove adult heartworms is not always 100% effective. A positive heartworm test 7 months or more 
after treatment can be due to several factors that we will discuss.

Another inevitable consequence of the improved product performance of melarsomine is 
increased cost. In this case, it is undeniable that the excellent properties of melarsomine are well worth 
the increase in price. The cost of melarsomine therapy, particularly in large dogs, has resulted in some 
hesitation by pet owners in some markets to pursue adulticidal therapy. This and other issues such as 
how to deal with heartworm-infected geriatric patients, or patients suffering from other terminal conditions, 
has resulted in veterinarians considering other adulticidal options. The most popular of these options has 
been the exploitation of the slow adulticidal effects (often referred to as “slow kill”) of the macrolide 
preventives (i.e. ivermectin, milbemycin oxime, moxidectin and selamectin). These adulticidal properties 
are best known and characterized for ivermectin/pyrantel pamoate (Heartgard Plus, Merial and generics). 
For example, if dogs harboring adult worms are given ivermectin using the dose band regimen (minimum 
target: dose 6 µg/kg) at monthly intervals for 1.5 to two years or more, many (in some cases most) of the 
heartworms will die during the regimen. Remaining worms appear structurally abnormal and will likely die. 
The prevailing mantra seems to be “the older the worms, the longer they will require to kill”. It is important 
to note that the adult worms can induce a proliferative endarteritis in the cardiopulmonary vessels in 
which they are found, and the longer that they are left in those vessels, the more severe that reaction is 
likely to become. It is also notable that the chronic effects of slow worm death have been the subject of a 
very limited amount of research. Some research suggests that the “slow kill” approach should not be used 
in active dogs or dogs with presenting signs of heartworm disease. Recent research using heat treatment 
of serum that was discussed above indicates that some dogs on the slow kill regimen may convert to 
negative on the antigen test, but still harbor adult worms. Apparently the same mechanisms of 
overproduction of antibodies (due presumably to induced inflammation) is at play in dogs chronically 
infected with heartworms. The slow kill strategy is not supported by either CAPC or AHS. At this point it 
seems that the best advice is to recommend the use of melarsomine when adult infections are detected. 
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If the use of the approved adulticide is refused, then the use of macrolide preventatives in heartworm 
positive dogs might be considered. 

I am often asked about the need to remove microfilaria (mff) from heartworm infected dogs. In the 
past, several of us have recommended simply placing microfilaremic dogs on prevention. If adult worms 
were successfully removed, mff will eventually disappear. I now believe that active removal of mff after the 
use of melarsomine is prudent for two reasons. Persistent presence of mff exposed to heartworm 
preventives may increase the likelihood of resistance selection over time. Second, the continued 
presence of mff serves as a source of infection for supportive mosquito vectors. We have encountered a 
few dogs whose mff persist, even in the face of milbemycin oxime (0.5 mg/kg per os) or high dose 
ivermectin (50 µg/kg and higher either per os or by subcutaneous injection). Such microfilariae have been 
eliminated in some dogs by concurrent use of doxycycline and normally effective microfilaricides. Also, 
exposure of microfilaria to MLs not approved for this purpose, may result in selection of resistant biotypes 
of heartworms. With the recent approval of moxidectin in the Advantage Multi formulation as a 
microfilaricide, it seems reasonable and prudent to take advantage of this claim. Benefits include the 
support of the product sponsor should adverse events occur or if mff cannot be eliminated. Current AHS 
recommendations for treatment of heartworm infected dogs are presented in Table 1. Note that the author 
has either emphasized or supplemented the AHS recommendations.

Feline heartworm infection: Thoughts and Strategies

Although heartworm infection in cats was first reported in 1921, many pet owners and some 
veterinarians either remain unaware or do not believe that heartworms can cause serious and sometimes 
fatal disease in cats. Most of us are familiar the potential consequences of heartworm infections in dogs, 
but we fail to recognize that heartworm in cats differs demonstrably from dogs, and that this parasite 
induces a significantly different clinical response when present in cats. Although the prevalence of 
heartworm infection in cats has been studied, unique features of feline infections make the true 
prevalence of feline heartworm difficult if not impossible to assess. A variety of techniques including 
radiography/angiography, ultrasonography and necropsy, as well as microfilaria, antibody and  antigen 
detection have been used to diagnose and determine prevalence of feline heartworm infection. However, 
few tests (ultrasonography and antigen detection are exceptions) can be used alone to confirm 
heartworm infections. Most heartworm experts agree that results of published studies indicate that 
exposure to heartworm infected mosquitoes in cats is surprisingly high, and that the risk of feline 
heartworm infection remains a concern in many regions of the country. 

Most cats infected with heartworm are asymptomatic. However, it is impossible to predict when 
and under what conditions asymptomatic cats will develop clinical heartworm disease. Cats with clinical 
heartworm disease present with respiratory signs such as coughing and/or dyspnea, or intermittent 
vomiting which according to the pet owner is not associated with eating. Some cats also have signs of 
weight loss and or diarrhea without respiratory signs. Respiratory signs can be similar to those observed 
with feline asthma. Consequently, feline heartworm disease must be differentiated from other respiratory 
disease with similar presentations. A small percentage of cats exhibit acute respiratory distress and may 
die suddenly. This peracute presentation also mimics signs of feline asthma or cardiomyopathy 
(dyspnea). Many of these cats are clinically normal prior to the acute heartworm-induced event. Recent 
research provides additional evidence that early death of pulmonary stages of D. immitis may contribute 
to the pathogenesis of feline heartworm disease. Results also indicate that lesions and signs of disease 
associated with death of pulmonary stages of D. immitis resemble those of other diseases such as feline 
asthma or other cause of tracheitis/bronchitis and interstitial lung disease. Drs. Blagburn and Dillon at 
Auburn University have applied the name “heartworm associated respiratory disease” (HARD) to this 
unique and important syndrome. The discovery that immature heartworms can cause severe disease and 
cannot be easily diagnosed is an important finding. Drs. Dillon and Blagburn are also interested in the 
potential for HARD to exacerbate pulmonary diseases of other etiologies. At present, our only recourse in 
treating HARD is the application of symptomatic therapy (i.e. oxygen therapy, bronchodilators, or 
corticosteroids in severe cases). Heartworm prevention in cats remains the best method of dealing with 
potential HARD and thromboembolic pulmonary disease caused by the death of adult heartworms. 
Prevention is now much easier to accept and implement, given the availability of broad spectrum topical 
parasiticides.

Diagnosis of feline heartworm infection is based on history, clinical signs and ancillary diagnostic 
aids mentioned above. Both antigen and antibody tests are available and approved for use in cats. While 
detection of adult heartworm antigen in cats can be a confirmation of infection, it is important to remember 
that the lower worm burdens and increased likelihood of all-male infections in cats make available antigen 
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tests less sensitive. A positive antibody test might result from one of several situations including current 
adult infection, recently cleared adult infections, ectopic infections, exposed cats on a heartworm 
preventive, or simply exposure to heartworm from infected mosquitoes. An increasing number of 
heartworm-infected cats remain antibody test negative. Infected, antibody-negative cats are difficult to 
explain and are the subject of much current interest. Recent research involving heat treatment of serum 
suggests a phenomenon similar to what is observed in heartworm-infected, but antigen-negative dogs. 
Because infected cats do not commonly demonstrate circulating microfilaria, standard microfilaria 
detection assays also cannot be used reliably to confirm infections. Studies also indicate that clinical 
signs do not correlate with positive serological test results, further substantiating the difficulty of diagnosis. 
Diagnosis of feline heartworm infection remains a challenge that requires multiple approaches including 
collection of adequate historical information and/or immunological testing, imaging and perhaps additional 
hematological tests.

It is important to make three points about feline heartworm infections to clients that are indecisive 
about feline heartworm prophylaxis. First, clients should be told that feline heartworm infections are 
difficult to diagnose. The points made in the above discussion can be used to support this statement. 
Second, feline heartworm disease is not easily or safely treated, nor are there approved or safe 
medications for removal of adult heartworms from cats. Third, and perhaps most important, clients should 
be informed that there are safe, effective, and approved heartworm preventive medications available for 
cats. In addition, these medications are also effective against other important internal and external 
parasites. It is essential that veterinarians inform and instruct pet owners about risks of exposure to 
heartworm-infected mosquitoes and about the availability of approved preventive medications. In that 
way, pet owners can make informed decisions concerning the most appropriate course of action for them 
and their pet. 

Wolbachia: What is it and what do you need to know?

Wolbachia pipientis are intracellular bacteria that infect numerous species of filarial worms 
including heartworms. Many contend that these friendly inhabitants (endosymbionts) play a role in the 
pathogenesis of diseases caused by heartworms and other filarids. Contention is that host immune 
responses directed at Wolbachia can actually go awry and enhance the disease process in heartworm 
infections. Some also contend that elimination of Wolbachia spp. from heartworms may affect the survival 
of adult heartworms and microfilariae, the ability of microfilariae to infect and develop within mosquito 
vectors, and may decrease the host’s errant immunologic responses when adult worms are killed or die. 
At present, there appears to be evidence that pretreatment of heartworm infected dogs with doxycycline 
at the rate of 20 mg/kg per day (10 mg/kg BID) for one month prior to administration of melarsomine 
dihydrochloride may decrease the severity post-treatment thromboembolic and immunopathologic events. 
Data also suggest that administration of doxycycline (together with a microfilaricide) also can aid in the 
elimination of microfilariae from heartworm infected dogs and can render microfilariae noninfectious to 
mosquitoes.

REFERENCES AVAILABLE ON REQUEST.
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WINNING STRATEGIES FOR MANAGING CHRONIC VALVE DISEASE – PART 1 

BUILDING A WINNING ALLIANCE BETWEEN THE PET OWNER AND THE VETERINARIAN 
Andrew W. Beardow, BVM&S, MRCVS, DACVIM (Cardiology) 
 
The key in building any alliance is that both partners understand the objectives and methods employed to achieve those 
objectives. In managing the patient with a heart disease the objective is to ensure the owner understands the likely progression 
of the underlying disease and that it may become necessary to add medication as soon as clinical signs develop. The owner 
should also understand the necessary diagnostic tests needed to facilitate appropriate monitoring, both before and after 
medication is introduced.  Two factors will influence the success in the battle with heart failure.1.  Identifying the patient who 
develops heart disease as soon as possible thus facilitating monitoring and education of the pet owner  2.  Identifying the onset 
of clinical signs of heart failure as soon as possible so that effective management can be started promptly.  The ACVIM 
consensus statement and the Cardiac Education Group (www.cardiaceducationgroup.org) have recently developed a practical 
grading system that allows us to organize the continuum of heart disease into stages that facilitate the discussion of disease 
management as the patient progresses through these stages. 
 
THE ACVIM STAGING SYSTEM: 
 

 
 
Stage B is further split: 
 

 
 
 
The time spent at each stage varies from dog to dog, but many dogs remain in stage B for 2-3 years 
 
STAGE BASED CASE MANAGEMENT 
 
The management of the patient at each stage varies. There is a great deal of information available for managing a patient once 
they reach stage C and begin therapy. Less information is available for management in stage B, i.e. disease is present (a 
murmur is heard) but no clinical signs have developed. The reason for developing a standardized approach to a patient in stage 
B is to ensure that we are able to identify the transition to stage C as soon as possible so that drugs shown to improve both the 
quality and quantity of life can be started. Below is one suggested approach for patients once they enter stage B. The educated 
pet owner has an important role to play in this approach. 
 
Stage B (i.e. murmur but no associated clinical signs)  
 
Baseline: 

1. Chest Film (measure the Vertebral Heart Score –VHS) 
2. Blood Work 
3. Blood Pressure 
4. NTproBNP 
5. ECG 

 
 
 
Stage B1 (murmur, no changes on chest radiograph, no clinical signs) 

Page 59



 
No treatment is recommended.  
 

1. Recheck, within the next year (Six months if a new client). That recheck we include; 
a. Another chest radiograph to look for any sign of progression of disease (VHS) 
b. Biochemistry 
c. Measure BP 

2. Client Education: 
a. Early warning signs – don’t discount them 

i. Coughing 
ii. Changes in breathing  
iii. Difficulty breathing  
iv. Shortness of breath  
v. Changes in behavior  
vi. Lack of energy/tires easily/lethargy 
vii. Exercise intolerance / fainting 
viii. Restlessness, especially at night 
ix. Changes in appetite 

b. Counting a pets sleeping breathing rate at least once a month and keeping a log  
3. Set client expectations 

a. A chronic but progressive disease 
b. They can do a lot to help us manage the disease going forward 

i. Vigilance to clinical signs 
ii. Assessing respiratory rate 
iii. Adhere to follow up schedule 

 
B2 (murmur with changes on chest radiograph, no clinical signs)  
 
No treatment is recommended at this time. Entering a time of increased vigilance.  
As B1 but: 
 

a. Increase the recheck frequency to at least every 6 months (including chest radiograph with VHS) 
b. Increase the frequency of checking respiratory rate to at least WEEKLY 

 
 
ECHOCARDIOGRAPHY  
 
According to the ACVIM consensus statement, an echocardiogram is recommended to answer specific questions regarding 
either cardiac chamber enlargement or the cause of the murmur if those questions are not adequately answered by thoracic 
radiography 
 

• Adjunct diagnostic tool for B2 dogs to: 
o Confirm the stage of heart disease and  
o Identify structural or functional complications  

• Medium to large breed dogs 
o Rule out DCM vs. AVVI  

 
 
REFFERAL TO A CARDIOLOGIST 
 
If referral to a cardiologist is possible, it is appropriate at any stage. The cardiologist is trained to help you and your client 
manage patients with cardiac disease.  
 
MEASURING VETERBRAL HEART SCORE 
 
To calculate the Vertebral Heart Score measure the longest axis of the heart (L) from the bottom of the tracheal bifurcation to the 
cardiac apex (See diagram below). Then transfer this measurement to the vertebrae, starting at the cranial edge of T4 and count 
the number of vertebrae within that span. For fractions of a vertebral body, estimate this to within 0.1, of a vertebral body unit 
(i.e. 5.5).  Take the measurement for the short axis of the heart (S), at 90 degrees to the long axis using the ventral border of the 
caudal vena cava as your landmark and again count the number of vertebrae that fall within the span starting at T4. . Then add 
the 2 numbers together to get the total VHS. 
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Each patient makes its own best control. Always use the same technique when assessing a patient longitudinally. As this 
technique is somewhat subjective we should look for changes of at least 0.5 of a vertebral body unit. 
 

Long Axis (L)

Short Axis (S)

L

S

 
 
CONCLUSION 
 
A scheme like this will facilitate the management of a patient as they progress through stage B and will set appropriate 
expectations in the pet owners mind about what to expect and what they should be looking for. Incorporating the measurement 
of sleeping respiratory rate is an effective way of involving the pet owner in the management of their pet and gives them a 
tangible measure to help identify a patient that may be developing congestive heart failure. Combining this with the ability to 
track progressive changes radiographicaly will build confidence that clinical signs are indeed those of heart failure, and that 
appropriate medication should begin as soon as possible.  
 
 

 

Page 61



WINNING STRATEGIES FOR MANAGING CHRONIC VALVE DISEASE – PART 2 

MANAGING A CANINE PATIENT WITH HEART DISEASE BEFORE YOU GET THE ECHO 
 
Andrew W. Beardow, BVM&S, MRCVS, DACVIM (Cardiology) 
 
Echocardiography will give definitive information about structure and function of the heart and is therefore included in the 
evaluation of patients with heart disease. Obtaining a diagnostic echocardiogram involves image acquisition by a skilled operator 
using specialized equipment and therefore may be unavailable when heart disease is first diagnosed by the practitioner, or may 
never be available due to constraints including access to someone skilled in the technique, or cost.  
 
The absence of this data, however, does not preclude the diagnosis and treatment of patients with heart disease. The ACVIM 
consensus statement on chronic valve disease stated that in small breed dogs with typical murmurs an echocardiogram is 
recommended to answer specific questions regarding either cardiac chamber enlargement or the cause of the murmur if those 
questions are not adequately answered by thoracic radiography, emphasizing thoracic radiography as an essential diagnostic 
test in these patients. Definitive diagnosis of dilated cardiomyopathy would require echocardiographic evaluation, but these 
patients may present in congestive failure compelling the practitioner to make decisions about life saving therapeutic 
interventions before an echocardiogram is performed. 
 
An important component of managing a patient with heart disease is an understanding of the nature of that disease, how severe 
that disease is and how likely the disease is to be contributing to the clinical signs that are seen. The ACVIM consensus panel 
and the Cardiac Education Group (www.cardiaceducationgroup.org) have recently developed a practical grading system that 
allows us to organize the continuum of heart disease into stages to facilitate this understanding.  The staging system allows us 
to develop stage specific recommendations for both diagnosis and treatment.  
 
Practitioners have three powerful tools that can be used to make confident judgments about the cardiovascular status of a 
patient: 
 

1. A solid history and a through physical examination 
2. Auscultation of the heart and lungs 
3. Thoracic radiography 

 
We will see how these tests allow us to stage our patients and thus make informed decisions about their management, even 
before we secure a definitive diagnosis with echocardiography,. 
 
 
 
 
THE ACVIM STAGING SYSTEM: 
 

 
 
Stage B is further split: 
 

 
 
 
The time spent at each stage varies from dog to dog, but many dogs remain in stage B for 2-3 years 
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STAGE BASED CASE MANAGEMENT 
 
We will not spend a lot of time on stage A as these patients have no disease but are those at risk for developing it. Management 
typically involves screening to identify the presence of disease as soon as it develops. 
 
Stage B, i.e. disease is present (a murmur is heard) but no clinical signs have developed, is an important stage for a number of 
reasons. Firstly the patient may spend several years in this stage. Secondly B2 is the phase immediately prior to the 
development of clinical signs, and recognizing the transition to stage C as soon as possible will facilitate the timely introduction 
of medications that will improve both the quality and quantity of that patient’s life. Below is one suggested management 
approach for patients once they enter stage B. 
 
Stage B (i.e. murmur but no associated clinical signs)  
 
Baseline: 

1. Chest Film (measure the Vertebral Heart Score –VHS) 
2. Blood Work 
3. Blood Pressure 
4. NTproBNP 
5. ECG 

 
 
 
Stage B1 (murmur, no changes on chest radiograph, no clinical signs) 
 
No treatment is recommended.  
 

1. Recheck, within the next year (Six months if a new client). That recheck we include; 
a. Another chest radiograph to look for any sign of progression of disease (VHS) 
b. Biochemistry 
c. Measure BP 

2. Client Education: 
a. Early warning signs – don’t discount them 

i. Coughing 
ii. Changes in breathing  
iii. Difficulty breathing  
iv. Shortness of breath  
v. Changes in behavior  
vi. Lack of energy/tires easily/lethargy 
vii. Exercise intolerance / fainting 
viii. Restlessness, especially at night 
ix. Changes in appetite 

b. Counting a pets sleeping breathing rate at least once a month and keeping a log  
3. Set client expectations 

a. A chronic but progressive disease 
b. They can do a lot to help us manage the disease going forward 

i. Vigilance to clinical signs 
ii. Assessing respiratory rate 
iii. Adhere to follow up schedule 

 
B2 (murmur with changes on chest radiograph, no clinical signs)  
 
No treatment is recommended at this time, although there is debate about therapeutic interventions in ‘late’ stage B2.  We are 
entering a time of increased vigilance.  
 
As B1 but: 
 

a. Increase the recheck frequency to at least every 6 months (including chest radiograph with VHS) 
b. Increase the frequency of checking respiratory rate to at least WEEKLY 

 
 
Stage C 
 
As soon as clinical signs develop a patient enters stage C. Identifying that transition can be challenging. If we have been 
following a patient as described above we will have information to support a diagnosis of heart failure, and we will be sensitive to 
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signs that might otherwise be discounted as signs of aging, such as exercise intolerance, lack of interest in playing, being unable 
to rest comfortably at night, which are in fact associated with heart failure.  
 
For example, a patient presents because the owner is concerned that they lack energy. We have followed this patient through 
stages B1 and B2 and in that time their VHS has gone from 10.7 to 12, and reviewing the owners log of sleeping respiratory rate 
shows it has increased recently from a consistent 19 to 28. Repeat chest films show evidence of pulmonary venous distension 
and an increased interstitial pattern (suggestive of pulmonary edema) but are inconclusive. Based on all the evidence that we 
have accumulated, the index of suspicion that this patients vague signs are due to heart failure and therefore require treatment 
is much higher. 
 
The ACVIM consensus panel made a recommendation for managing patients with heart failure. These patients should 
immediately receive a combination of: 
 

1. Furosemide 
2. Pimobendan (Vetmedin) 
3. ACE inhibitor 

 
These medications are started concurrently and a patient should be re-evaluated 7-10 days after therapy begins or discharge 
from the hospital, assuming that they are stable or continue to improve. 
 
The dose of Furosemide depends on the severity of signs and may be as high as 6 mg/Kg initially. Maintainance doses of 
furosemide are typically 1-2mg/kg BID to TID. 
 
Pimobendan is administered at 0.25-0.3mg/kg BID 
 
The dose and frequency of the ACE inhibitor will depend on the drug selected.  
 
REFFERAL TO A CARDIOLOGIST 
 
If referral to a cardiologist is possible, it is appropriate at any stage. The cardiologist is trained to help you and your client 
manage patients with cardiac disease.  
 
MEASURING VETERBRAL HEART SCORE 
 
To calculate the Vertebral Heart Score measure the longest axis of the heart (L) from the bottom of the tracheal bifurcation to the 
cardiac apex (See diagram below). Then transfer this measurement to the vertebrae, starting at the cranial edge of T4 and count 
the number of vertebrae within that span. For fractions of a vertebral body, estimate this to within 0.1, of a vertebral body unit 
(i.e. 5.5).  Starting at the cranial edge of T4 once more, take the same measurement for the short axis of the heart (S), at 90 
degrees to the long axis at the point where the left atrium joins the left ventricle (or the ventral border of the caudal vena cava if 
this is not visible) and again count the number of vertebrae that fall within the span. Then add the 2 numbers together to get the 
total VHS. 
 
 
 
Each patient makes its own best control. Always use the same technique when assessing a patient longitudinally. As this 
technique is somewhat subjective we should look for changes of at least 0.5 of a vertebral body unit. 
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CONCLUSION 
 
Application of the grading system discussed allows us to manage a patient through the continuum of their disease. The tools we 
have available to us on a daily basis, including thoracic radiography,  allow us to appropriately stage a patient and thus make 
judgments about therapy, even before we have an echocardiogram available. The ability to track progressive changes 
radiographicaly will build confidence that clinical signs are indeed those of heart failure. When heart failure id diagnosed the 
patient should be started immediately on furosemide, pimobendan (Vetmedin) and an ACE inhibitor. 
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I READ IT ON THE INTERNET: NUTRITIONAL MYTHS AND MISPERCEPTIONS 
Nestle Purina PetCare  
 
OVERVIEW OF THE ISSUE: 

According to the American Pet Products Association survey of pet owners, the percent of dog and cat 
owners turning to the internet for health care and nutrition information has increased 5-fold since 1998

.1 
A lot of 

good information is available on the internet, but unfortunately, there also is a lot of misinformation.  It can be 
difficult for clients and others to sort out the “good” from the “bad” so veterinarians need to be prepared to help 
with this.   
 The objective of this presentation is to discuss the facts behind some common misperceptions 
promulgated by various internet sites and blogs. This presentation provides quotes from various sites on the 
internet, representing common nutritional myths, and provides facts that support or refute the quotes. 
 
QUOTE: “Animal protein in commercial pet foods can include diseased meat, roadkill, contaminated material from 
slaughterhouses, fecal matter, rendered cats and dogs, and poultry feathers. . . The most objectionable source of 
protein for pet food is euthanized cats and dogs.” [quoted at http://www.tinasark.com/petfoodhorrors.htm] 

FACTS: Animal protein in reputable pet foods provides highly digestible sources of essential amino acids. 
Major pet food companies contract with specific, known suppliers and use animal proteins (poultry, beef, 
etc and their by-products) from USDA-inspected plants and associated rendering facilities. While 
euthanized dogs and cats can be disposed of at some rendering plants, such plants are not integrated 
with USDA-inspected facilities. Products from such rendering plants are most often used for non-edible 
products, such as fertilizer, soaps, cosmetics, etc, although some may also be used in livestock or poultry 
feed. All members of the Pet Food Institute (http://www.petfoodinstitute.org), which represents 95% of the 
pet foods produced in the US, have filed legal affidavits attesting to the fact that they avoid such 
ingredients for their pet foods. Consistent with this were results from a USDA/CVM investigation to test 
pet foods, randomly selected from retail outlets, for canine and feline DNA. They found none. 
(http://www.fda.gov/cvm)  

 
 
QUOTE:  “Meat by-products are the left-overs after all the nutritious lean cuts of meat are removed. It consists of 
nothing more than intestinal contents (feces), udders, heads, hooves, and possibly diseased and cancerous 
animal parts.” “The animal parts used can be obtained from any source, so there is no control over quality or 
contamination. Any kind of animal can be included: "4-D animals" (dead, diseased, disabled, or dying prior to 
slaughter), goats, pigs, horses, rats, misc. roadkill, animals euthanized at shelters and so on.” 
[http://www.bornfreeusa.org/facts.php?more=1&p=359 and others] 

FACTS:  The Association of American Feed Control Officials (AAFCO) defines "by-products" as: 
"Secondary products produced in addition to the principal product".

2
 Based on this definition, many 

commonly consumed “human” foods contain by-products.  For example, chicken soup (stock) is a by-
product from the chicken meat industry; corn oil may be a by-product of the corn meal industry; and 
wheat bran may be considered a by-product of the wheat flour/white bread industry.  
 According to AAFCO (http://www.aafco.org), meat by-products are “the non rendered, clean 
parts, other than meat, derived from slaughtered mammals. It includes, but is not limited to, lungs, spleen, 
kidneys, brain, livers, blood, bone, partially defatted low-temperature fatty tissue and stomachs and 
intestines freed of their contents. It does not include hair, horns, teeth and hooves”.  In other words, they 
are the nutritious organs that are not usually consumed by the American public. On the other hand, they 
are often the first things consumed when wild or feral animal eat their prey, and many of these organs are 
considered delicacies in other cultures.  
 Are the lean cuts the “nutritious” cuts? Muscle meat is a good source of protein and certain other 
nutrients. However, a dog or cat fed exclusively on muscle meats will develop multiple nutritional 
deficiencies.  Most, if not all, of these deficiencies would be avoided if the dog or cat were to consume the 
entire “prey” animal, meaning all of the by-products. This demonstrates that animal by-products are 
excellent sources of many essential nutrients.  
 It is true that, by definition, meat or poultry by products can include less digestible tissues, and 
meat by-products can include “animals from any source”. The nutritional quality of by-products, meals, 
and digests can vary from batch to batch. However, pet food companies do have the ability to control 
quality and content of the by-products that they buy. This is done by contracting with specific suppliers 
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that source their meats and by-products from USDA-inspected slaughter houses and deliver a pre-
defined quality of meats and meals. Major pet food companies establish quality specifications and partner 
with suppliers for their ingredients in order to assure a consistent supply of high quality ingredients, 
including various meat and poultry by-products and meals.  
 While neither veterinarians nor pet owners can determine the quality of the ingredients by looking 
at the product label, some indications of the quality of protein sources used can be obtained by contacting 
the company and asking what the protein digestibility of the product is, when fed to dogs or cats. Knowing 
that the product has been though an AAFCO-defined nutritional adequacy test is another indication of 
quality. Finally, knowing the company’s history of research and production of quality pet foods is another 
indicator if they use high quality ingredients. 

 
QUOTE: “Related to meat by-products is a low-quality ingredient called animal digest, which is the dry or liquid 
by-product of the meat rendering process. Experts say that while there is meat content in animal digest, it's of little 
nutritional value as it is not very digestible.” [http://www.consumersearch.com/dog-food/dog-food-ingredients] 

FACTS: Digest, whether animal or poultry, is not a by-product of the rendering process. Rather, it is a 
separate process where animal tissues are enzymatically or chemically pre-digested to a desired state, at 
which time the enzymes are neutralized and the digest is stabilized. The digest may then be dried, or 
used in liquid form. The partly digested proteins and peptides are highly palatable to dogs and cats. 
Further, the protein and peptides in digests are highly digestible. 

 
QUOTE: “The primary ingredient in many dry commercial pet foods is not protein but cereal. Corn and wheat are 
the most common grains used but, as with meat sources, the nutritious parts of the grain are generally present 
only in trace amounts.” [http://www.sniksnak.com/ac/petfood2.html] 

FACTS:  Grains used in pet food are, in fact, highly nutritious. Whole grains contain a number of 
important nutrients, including complex carbohydrates, protein and essential amino acids, fats and 
essential fatty acids, vitamins and minerals. When grains are fractionated, or divided into components, 
the various nutrients are also divided.  For example, corn may be divided into corn oil, corn starch (a 
highly digestible, pure carbohydrate source), corn bran (a fiber source) and corn gluten meal (a 
concentrated source of protein).  Any of these ingredients derived from corn may be used in pet food, or, 
quite often, the whole grain corn is used.  
 

QUOTE: “The poor quality protein sources, such as corn gluten meal and soybean meal, that are added to pet 
foods are the leftovers after the grain has been processed for human use, containing little nutritional value.” 

FACTS:  As noted above, grains and other foods can be fractionated to concentrate different nutrients. 
Corn gluten meal is the protein-rich fraction left after the oil, starch and bran are removed. Soybean meal 
is the protein-rich fraction left after the oil is removed. Rather than “little nutritional value”, these protein-
rich ingredients provide highly digestible sources of many essential amino acids.    
 Protein quality is defined by the content of essential amino acids and the digestibility of the 
protein.  Neither corn gluten meal nor soybean meal contains 100% of all of the essential amino acids 
dogs or cats need, since methionine is low in soy and lysine is low in corn protein. So, if used alone and 
unsupplemented, the quality would be low. However, when used with complementary proteins (proteins 
that are abundant in each other’s limiting amino acids), they can form complete diets with an excellent 
balance of amino acids in highly digestible, high quality total protein. 

 
QUOTE: Like many other pet food ingredients, soy is virtually unusable by an animal's body. Being obligate 
carnivores, cats have little ability to digest any nutrients from soy. The problem is worse for dogs because they 
lack the essential amino acid to digest soy products. [http://www.flint-river-ranch.info/articles.htm] 

FACTS:  Raw, whole soybeans contain a trypsin inhibitor, which can reduce the digestibility of dietary 
protein.  This inhibitor, like many natural enzymes, is destroyed during cooking so is not an issue in 
complete (cooked) pet foods made with soy. Soy-based diets can be readily digested by dogs

3
 as well as 

cats. Soy protein provides sufficient amounts of only 9 essential amino acids, of the 10 or 11 (including 
taurine) required by cats and dogs.  Thus, as noted above, used as a sole protein source without 
supplementation, it would not provide complete protein nutrition.  However, when used with 
complementary sources of the limiting amino acids, soy can provide highly digestible, high quality protein 
in complete diets. 
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QUOTE:  “Dogs and cats are carnivores, and have no requirement for carbohydrate, so should consume foods 
low in carbohydrates and grains.” 

FACTS:  It is true that most dogs and cats do not require a dietary source of carbohydrates.  However, 
they do require a cellular source of carbohydrate, specifically glucose. Extensive physiological 
mechanisms exist to maintain a constant cellular source and blood concentration of glucose.  When 
dietary carbohydrates are consumed, these are used to supply this source in both cats and dogs.  When 
dietary carbohydrates are not consumed, dietary proteins are used to provide the necessary blood 
glucose.  Thus, protein oxidation is increased when carbohyrates are lacking, and reduced when 
carbohydrates are provided.

4
  

 
QUOTE: Cats, as obligate carnivores, are not able to digest the carbohydrates in grains due to the lack of specific 
enzymatic pathways.” 

FACTS:  Cats do lack salivary amylase, the enzyme that begins carbohydrate digestion in humans.  Dogs 
also lack this enzyme.  So, carbohydrate digestion depends on pancreatic and intestinal amylases, which 
both species have in abundance.  Two published studies provide conflicting data on the relative levels of 
digestive enzymes in cats versus dogs,

5,6
 with one showing higher levels and one showing lower levels. 

However, when actual feeding studies have been conducted, cats show no problems digesting properly 
processed carbohydrate sources.  Published studies show that both cats and dogs digest carbohydrates 
with an efficiency greater than 90%, and this is true for multiple different grain sources.

7,8
   

 
QUOTE:  “Why is diabetes so common in cats?  The species-inappropriate high level of carbohydrates in dry food 
(and some canned foods) wreaks havoc on the blood sugar level of an obligate carnivore. The blood sugar level 
rises significantly upon ingestion of carbohydrates.” 

FACTS:   Cats do metabolize sugars differently than dogs, resulting in slower clearance of an infusion of 
glucose (e.g. IVGTT).  When cats were fed diets containing high (28 – 40%) in sugars, complications 
such as diarrhea and glucosuria resulted.

6
  However, when fed starch or complex carbohydrates at these 

same dietary levels, no such problems occurred.
6
 When diets containing complex carbohydrates from 

whole grains are fed to normal cats, the effects on blood glucose are negligible.
8
 Thus, there is no 

evidence that dietary carbohydrates are a risk factor for diabetes in cats. Rather, obesity and advanced 
age are the biggest risk factors.  

 
QUOTE:  “ Intake of carbohydrates is the number one cause of obesity in cats. It causes indigestion, regurgitation 
or diarrhea.”  

FACTS: As noted above, intake of diets with large amounts of simple sugars can cause diarrhea, but 
these do not occur with the starches and complex carbohydrates found in most commerical pet foods.   

In a rat study, when excess calories were consumed in the form of carbohydrates, de novo 
synthesis of fats was increased 3-fold over that of rats fed a high fat diet.

9
  However, the amount of fat 

deposited in adipose tissue was actually 2.5-fold higher in the high-fat fed rats. This apparent discrepancy 
is explained by the fact that carbohydrate must be converted to fat before storage, while excess calories 
from fat are already in the form of fat for storage so are efficiently tucked away as is. Thus, while excess 
calories from any source can contribute to obesity, high fat diets are actually a greater risk for obesity 
versus high carbohydrate diets.   
 This has been confirmed in at least two cat studies.

10,11
 In both these studies, cats fed a high fat 

diet weighed more and had greater body fat compared to cats fed lower fat, higher carbohydrate diets.  
Dietary fat also may contribute to compromised glucose metabolism. Cats fed a high fat diet showed 
prolonged glucose clearance and an abnormal first phase insulin response during IV glucose tolerance 
testing.

12
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TIPS THAT WORK: MANAGING OBESITY IN DOGS & CATS 
Nestlé Purina PetCare  
 
OVERVIEW OF OBESITY: 

Few diseases in modern pets are “diet- induced”. One possible exception to this is obesity which, while 
many interactive factors are involved, is ultimately caused by consuming more calories than needed by the dog or 
cat.  Intake of individual nutrients, e.g., fat, carbohydrates, or protein, are often blamed for causing obesity. While 
fat is the most concentrated and efficiently stored source of calories, and protein least so, an excess of calories 
from any source will contribute to adiposity.   
 Obesity can be defined as an excess of body fat sufficient to result in impairment of health or body 
function. In people, this is generally recognized as 20-25% above ideal bodyweight. This degree of excess body 
weight appears to be important in dogs as well. A lifelong study in dogs showed that the group of moderately 
overweight dogs (mean body condition score of 6.7 out of 9) had a reduced median lifespan. In addition, these 
dogs required medication for chronic health problems or arthritis an average of 2.1 years or 3.0 years, 
respectively, sooner than their lean-fed siblings. The average difference in body weight between groups was 
approximately 25%. 
 Obese cats also face increased health risks, including an increased risk of arthritis, diabetes mellitus, 
hepatic lipidosis and early mortality.  The risk for development of diabetes increases about 2-fold in overweight 
cats, and about 8-fold in obese cats.  
 Research has suggested a mechanism for the link between excess body weight and so many diseases. It 
appears that adipose tissue, once considered to be physiologically inert, is an active producer of hormones such 
as leptin and resistin and cytokines, including many inflammatory cytokines such as tumor necrosis factor alpha 

(TNF), interleukins 1 and 6, and C-reactive protein. The persistent, low-grade inflammation secondary to 
obesity is thought to play a causal role in chronic diseases such as osteoarthritis, cardiovascular disease, and 

diabetes mellitus. TNF, for example, alters insulin sensitivity by blocking activation of insulin receptors.  In 
addition, obesity is associated with increased oxidative stress, which also may contribute to obesity-related 
diseases.  

 
TIPS FOR MANAGEMENT OF OBESITY 
Tip #1: Diagnose Obesity 
Despite widespread concern about obesity among pet owners, most don’t recognize their own overweight dog as 
overweight. Further, many veterinarians do not diagnose obesity as frequently as they should. As noted above, 
obesity is associated with significant health risks, thus diagnosing and managing obesity is an important part of 
nutritional management of aging dogs and cats. The first step in an effective obesity management program is 
recognition of the problem.  
 
Tip # 2: Use a Body Condition Score (BCS) system 
Perhaps the most practical methods for in-clinic assessment of obesity are a combination of body weight and 
BCS. There are several BCS systems, typically using a 5-, 7- or 9- point system. With the 9-point systems, each 
unit increase in BCS is approximately equivalent to 10 - 15% over ideal body weight, so a dog or cat with BCS = 7 
is about 20-30 % over ideal weight. By recording both body weight and BCS, ideal body weight can be more 
easily determined. Animals that are becoming obese can be recognized sooner and managed more easily. An 
illustrated BCS system can provide a useful tool for client education regarding obesity prevention and 
management. 
  
Tip #3:  Utilize effective, 2-way communication with clients 
While it is important to explain to your clients why you are concerned about obesity and to show them how you 
are diagnosing it in their pet, it is equally important for you to hear their concerns. Effective weight loss depends 
on the client(s) actions. They need to recognize and understand the need, and accept the responsibility, for 
helping their pet lose weight. They also need to feel confident that they can make it happen. To help, you and 
your staff must create a weight management program suited to both client’s and patient’s needs.  
 Some information that can help in designing the custom program include the number and types of pets in 
the household, access of the overweight pet to other pets’ food (including from the neighbors), age of any children 
in the household that may drop food for a pet, and information as to who feeds the pet. Guidelines on feeding pets 
separately, asking neighbors not to feed the pet, and posting a diary on the refrigerator or other easily seen 
location to record feedings and treats can help with excess food offerings.  
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Tip #4: Be Flexible: Design Individualized Weight Loss Programs  
Weight loss depends on reducing energy intake below energy expenditure, which can vary greatly from pet to pet. 
Estimate the starting energy needs, then follow up and adjust as needed.  

 Use computer software or calculate starting intake, e.g. 70% x MER at ideal or target weight 
o Dogs, average MER = 110 Body weight (Kg) 0.75 
o Cats, average MER = 55* Body weight (Kg) 

 Estimate ideal weight based on BCS, or set target for ~15 to 20% less than current. 
 Target weight loss at 0.5 to 2% of body weight per week. Too rapid weight loss can contribute to loss of 

excess lean body mass and weight rebound. 
Discuss that recommendations for cups of food are based on standard measuring cups. Consider providing 

cups either with your clinic name, or those provided by pet food companies. Weighing food on a kitchen or gram 
scale provides a more accurate means of delivering the desired calories, especially for cats and small dogs. The 
willingness of clients to invest in a kitchen scale may be an indication that they are committed to following through 
with the weight loss program.  
 Recommend a food that meets the needs of the client and the pet. Ideally, use a low calorie food 
formulated for weight loss with an increased ratio of essential nutrients to calories, to assure no deficiencies 
during weight loss. Increased dietary protein (e.g. 30% of calories for dogs and 45% of calories for cats) helps 
increase fat loss and preserve lean body mass. It also stimulates energy metabolism, fat oxidation, and may 
contribute to satiety. Dietary protein can help reduce oxidative stress and may reduce weight rebound as it helps 
maintain basal energy metabolism.  Dietary fiber also contributes to satiety and helps dilute dietary calories. 
Water also can dilute calories.  
 Many cats accustomed to eating mostly dry food may lose weight when fed exclusively a high moisture 
(e.g. 75% to 80%) diet. This appears to be due to cats’ habits of eating on a volume basis. When a high moisture 
food is fed, the water dilutes the calories so that the same volume of food contains less dry matter with one half to 
three quarters fewer calories. Cats do adapt to the change in volume fairly quickly (most within several weeks), 
but this method maybe useful when weight loss with a dry food has stopped. 
 Other dietary components may also be helpful in weight loss diets. Carnitine is produced endogenously 
from the amino acids lysine and methionine, and facilitates beta-oxidation of fatty acids. Carnitine may help 
maintain lean body mass during weight loss. Based on numerous studies, supplementation with this compound is 
likely to be of greatest benefit when the intake of dietary protein or other key nutrients are insufficient to promote 
adequate endogenous production. Other substances that appears to be beneficial for weight management diets 
are isoflavones, a group of phytochemicals found most commonly in soybeans. Via alterations in gene 
expression, soy isoflavones can reduce fat deposition and stimulate energy metabolism, both beneficial effects for 
weight management. Isoflavones also are effective antioxidants, and can help reduce the oxidative stress 
common in obese subjects. 
 Pharmacological help for canine obesity includes the microsomal transfer protein inhibitor drugs (Slentrol, 
Yarvitan) approved for use in dogs. These drugs reduce fat absorption and induce endogenous production of PYY 
to inhibit appetite while the drug is taken. Dogs should be fed a food with an increased ratio of essential nutrients 
to calories, to assure no deficiencies during weight loss. Owners will need to learn to measure food/calories by 
the time the drug is stopped or appetite and body weight will return to prior levels. 
 
Tip #5: Consider all Components of Weight Loss Program 
In addition to diet, feeding management and exercise are critically important to successful weight management. 
The majority of clients provide treats for their pets.  Rather than requiring they cease this pleasurable activity, the 
creation of a “treat allowance” equal to 10% of the daily calories provides balance. Clients may benefit from a list 
of low calorie foods or commercial treats that would be appropriate to select from.  
 Increasing exercise aids in weight management by expending calories.  Interactive exercises provide 
alternative activities for pet and owner to enjoy together, rather than food related activities.  Activity in cats may be 
enhanced by interactive play, such as with a toy on a string, or a laser light. Food balls provide another option.  
These are plastic balls with holes that dispense kibble or treats as the cat (or dog) plays with the toy. A 
homemade version can be made using empty drinking water bottles or other clean plastic bottles. In multiple cat 
households, a “creep feeder” may be used to limit access by overweight cats to food intended for other cats. 
 
Tip # 6: Follow up with Clients 
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Individual energy needs differ greatly among pets. Plus, energy requirements decrease in animals during calorie 
restriction. This is due to both metabolic adaptations with a decrease in thyroid hormones and basal metabolism, 
and the decrease in body mass with successful weight loss. Therefore, it is usually necessary to adjust food 
allowances over time to maintain a reasonable rate of weight loss. In addition, follow up communications can 
encourage clients and address any questions they may have, and build their confidence enough to stick with the 
program.  
 
 
 
Tip #7: Prevent Obesity if Possible 
The importance of maintaining an ideal BCS should be discussed with clients from the very first visit. Common 
lifestyle features that promote obesity include an inactive lifestyle and neutering. Desexing can reduce 
metabolism and energy needs by 25 to 35%. The need to reduce food and calorie intake should be reinforced 
when puppies and kittens undergo neutering. Owners should be taught how to assess BCS in their pet, and be 
advised to measure food intake on a daily basis, adjusting as needed to maintain a lean body condition.  
 
Tip #8: Reward success 
Successful weight loss takes a lot of work on the part of the client. Rewards for successful weight loss can be 
great practice builders. They show that you and your staff care about the client and pet, and encourage return 
visits. Examples to distribute include coupons for future goods or services;  tokens with your clinic name, such as 
leashes, water bottles or pet toys; framed photos of the pet after weight loss, etc.  
 
Tip # 9: Take “Before and after” photographs 
Since weight loss takes time, clients may forget how their pet looked prior to weight loss. Taking a before and 
after photograph allows clients to see how their pet has trimmed down. Displaying the photo pairs on an “honor 
board” in the practice can serve as an additional recognition of success, plus other clients seeing the photos may 
be stimulated to inquire about weight management programs for their pets. 
 
SUMMARY 
Obesity is a common problem, affecting 1 in 3 adult dogs and cats. Obesity is an excess of body fat sufficient to 
result in impairment of health or body function, often estimated to occur at 20-25% above ideal bodyweight. 
Overweight and obese dogs and cats face a greater risk for earlier morbidity and a shortened lifespan. Numerous 
factors contribute to obesity, including inactivity and excess food consumption.  Successful management of 
obesity in pets begins with recognition of the condition by both veterinarian and client, followed by development of 
a tailored program to meet the needs of both patient and client. Treats and exercise are important components of 
most weight management programs, as well as controlled feeding of low calorie foods. Increased dietary protein 
provides a unique advantage by stimulating metabolism, promoting fat loss, and helping preserve lean body mass 
during weight loss. 
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History and Physics 

 Einstein first envisioned the concept of Laser radiation back in 1917. However it was not 
until 1960 that the first Laser was built by Theodore Maiman. It was another 25 years or so 
before technology advanced enough to make Lasers safer, easier to use, and cost effective.  
Dr. Endre Mester is credited with the discovery of the biostimulative properties of red and near 
infra-red light. 

 LASER is an acronym that stands for Light Amplification by the Stimulated Emission of 
Radiation. All Lasers work in a similar manner. You must have a medium of some sort that is 
made up of atoms capable of reaching a meta-stable or “excited” state. When you put energy 
into the system electrons reach a higher energy state. When they fall back to their stable state, 
they give off the energy in the form of a photon. The chemical medium will dictate the 
wavelength of light that is produced and the wavelength will dictate what function this particular 
Laser is best suited. We are going to discuss medical Lasers only and therapeutic Lasers 
specifically. 

 The two most important features that determine the optimum use of a Laser are its 
wavelength and power. Laser light in the red and near-infrared range has biostimulatory 
properties. Roughly, this corresponds to wavelengths between 600nm and 1100nm. The shorter 
wavelengths are absorbed more superficially and therefore do not have the ability to penetrate 
as readily as the longer wavelengths. Wavelengths in the visible red range (660 nm) are highly 
absorbed by melanin and other superficial receptors. These can enhance wound healing. They 
may also stimulate trigger points, acupuncture points, and/or cause release of secondary 
messengers that may improve other deep seated conditions. From absorption spectra data we 
know that the wavelengths near the 970nm range have moderate increased absorption by 
water. This can create some thermal gradients and increase circulation in these areas. It is also 
near the peak of the Hb dissociation curve. However, the 905 nm wavelength is at the peak of 
the hemoglobin dissociation curve. Recent studies have indicated that this wavelength creates 
as much as a 30-50% increase in O2 release to the tissue over the 970-980 nm wavelengths. 
The most important discovery was related to wavelengths nearer the 800nm range (750-830). 
These are at the peak of absorption for the cytochrome-C oxidase enzyme. This is the rate-
limiting step in the conversion of O2 to ATP within the electron transport cycle.   Therefore 
having multiple wavelengths can give you a synergistic effect and/or a wider range of treatment 
options which will result in better clinical outcomes.   
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 We have emphasized the importance of wavelengths for proper clinical applications. The 
second most important parameter that will dictate how effective a Laser will be is the dosage. 
Power is the rate at which Laser energy is being delivered and is measured in watts (W). There 
are four things that happen to Laser energy when it strikes tissue. Some energy will be reflected 
back. Some will penetrate all the way through without interacting with the cells. Some will be 
scattered. Finally, only about 20%-40% actually gets absorbed by the tissue at the cellular level 
to have a biologic effect. Power (Watts or mW) multiplied by time (Seconds) will dictate the total 
amount of energy that is delivered to the tissue. This will be the dosage and is measured in 
Joules (J). There is a certain amount of energy or dose that is needed to elicit a clinical 
response. This dosage must be able to reach the target tissue. This aspect of penetration and 
dosage is an important concept which many fail to address when discussing proper Laser 
treatment parameters. The scatter and absorption coefficients and the optics of the target tissue 
will determine the rate of decay of the incident beam. The success you will have with any 
therapeutic Laser is a result of the wavelength of light and the power (dosage) which it can 
deliver. The only statement that can be made with certainty is: “If you do not deliver an 
adequate dosage, there will be little to no effect from Laser therapy.”  

One very important concept to remember is that you cannot completely make up for a lack of 
power with time. (You can’t turn on a single light bulb and just wait a while for the room to get 
brighter!)  Due to the nature of light and the constant scatter and absorption, you must have at 
least a minimum threshold of power in order to deliver the proper dosage depending on the size 
and depth of the condition being targeted.  

 Two other parameters to keep in mind when treating patients. The first is what we call 
the time domain of the Laser.  This is related not only to hand-speed during Laser application 
but also to the pulsing frequency or “strobe” effect of how the Laser is emitted. The more 
important thing is the pulsing rate of delivery by the Laser. The pulse rate with which the Laser 
is being delivered will have differing physiologic effects on tissue. Lower pulse rates and 
continuous wave for example are better for pain modulation while higher frequencies are more 
anti-inflammatory. Different tissue types also seem to respond more efficiently to differing pulse 
rates. It may not only be as simple as the rate but even the amount of time the Laser is on vs off 
could affect tissue response in a more positive manner. These are still being studied but current 
literature consistently shows that adding some pulse frequencies to your treatment protocols 
produces better results overall than just Continuous Wave (CW) delivery. Keep in mind that the 
protocols already set-up in most therapeutic Lasers simplify all these parameters in an easy to 
use “point-and-shoot” technique. Having adjustable power and pulsing frequencies gives you 
the versatility to treat a wider range of clinical conditions both superficial (dermatologic) and 
deep (musculoskeletal/neurologic); acute and chronic; and mild and severe. Superpulse is 
another Laser delivery mode which aids in penetration and mitigating thermal and absorption 
effects of pigmented tissue.  

 The final parameter is the target tissue. Hair and skin color and hair coat thickness can 
affect Laser penetration. The shorter wavelengths in the near infra-red still have some 
absorption in melanin. The darker animals will absorb more Laser energy in the skin or coat. We 
need to be cautious of the superficial effects to avoid thermal injury that can occur to the coat 
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and, rarely, to the skin. Even most dark coated animals have light skin. In those few animals 
that actually have pigmentation in the skin we need to watch for signs of discomfort if using very 
high powers in direct contact. As long as the proper scanning technique is used there is little 
potential for any superficial irritation. The more important aspect to keep in mind is that the 
absorption in the skin is reducing the dosage delivered to the deeper tissues. A contact delivery 
mode with a head that is durable, adjustable, and easy to clean (sterilize) again adds to the 
versatility, ease of use, and safety of your Laser therapy.   

 

Photobiomodulation 

 Healing begins at the cellular level. Cellular chromophores within the blood stream and 
the mitochondria absorb the Laser energy. Specifically, it is water (peak at 970-980 nm), 
hemoglobin (peak at 904-905 nm), and cytochrome-c-oxidase (peak at 790-830 nm) that are 
being targeted. This causes an improved efficiency of the respiratory chain leading to an 
increase synthesis of ATP. In addition, reactive oxygen species such as NO and SOD are 
produced and there is a shift in the redox state. A cascade of secondary effects can then take 
place including DNA and RNA synthesis; activation of fibroblasts, macrophages, and 
lymphocytes; growth factor release; neurotransmitter release; vasodilation; collagen synthesis; 
improvement of cell membrane permeability and function of the Na+/K+ pump. Increased 
metabolic activity will increase oxygen and nutrient availability which leads to enhanced protein 
and enzyme production. These factors will accelerate/stimulate cell reproduction and growth 
which leads to faster repair of damaged tissues, moderate the inflammatory response, and 
provide analgesia. 

  These cellular reactions result in three major clinical benefits for the patient:  pain 
reduction; inflammation reduction including swelling, edema, and bruising; and accelerated and 
improved tissue healing. These events are often happening simultaneously and naturally 
complement each other. Inflammation is a result of both vascular and cellular consequences. 
The Laser moderates inflammation by the following actions: There is production of NO along 
with other mediators which stimulate vasodilation. This facilitates removal of cellular debris 
along with activation of the lymphatic drainage channels. But more importantly it reduces 
ischemia and all the negative events associated with a negative oxygen balance in tissue. 
Angiogenesis is stimulated as well which increases oxygen and nutrient transport to improve 
tissue repair and therefore reduce inflammation. Production of ROS and SOD helps stabilize 
cellular membranes and balance the detrimental effects of free radical activity, respectively. 
Enhanced WBC activity aids the removal of cellular debris. Lymphocytes activity is mediated to 
give a beneficial response between the T-helper and T-suppressor cells. There is increased 
production of PGI2 which has anti-inflammatory activity similar to other COX inhibitors. At the 
same time there is a reduction in Interleukin 1 and other pro-inflammatory cytokines. 

 Reducing inflammation will have a measurable effect on the level of analgesia. There is 
also direct pain relief by the release of endogenous endorphins and opioids both locally and 
centrally. Laser irradiation suppresses the depolarization of the afferent C-fibers. It helps restore 
the action potential of the damaged nerve back to the normal healthy level of -70mV thereby 
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increasing the stimulus needed to produce a painful response. This relates to our attention to 
pre-emptive analgesia and preventing the “wind-up” effect. There is a reduction in bradykinin 
levels. Axonal sprouting and nerve regeneration will occur and will alleviate the pain associated 
with the damaged tissue. In addition, the accelerated repair process in general will reduce pain 
sensitivity related to structural stress and imbalance.      

  All the afore mentioned mechanisms that help reduce inflammation, stimulate 
angiogenesis and vasodilation, and aid in clean-up of cellular debris, will also increase oxygen 
and nutrient transport to the area to accelerate and improve tissue repair. Increased ATP 
production will accelerate cellular function including growth and reproduction. Fibroblast 
proliferation and collagen synthesis is enhanced and more organized which leads to a reduction 
of scar tissue and improved tensile strength. There is more rapid epithelialization. Cellular 
differentiation and maturation increases the number of osteoblasts, myofibroblasts, and other 
muscle regenerating precursors. Laser therapy can reduce healing times by 30%-50%. It is not 
just faster healing; it’s better healing! It is this direct stimulation of tissue repair, regeneration, 
and remodeling that is unique to Laser therapy. And this is why we are improving or resolving 
conditions that were traditionally unresponsive before laser therapy was added to our current 
treatment regimens.    

 Our goal for “pain management” is not to just make the patient comfortable. We want to 
get the patient back to their normal activity. Restore ROM and improve muscle strength and 
function. Become an active member of the family again. With a Class IV therapeutic Laser in 
your armamentarium, you have the best chance of achieving these goals.  

 

Treatment Techniques 

Direct Contact 

This is the technique used when treating most patients. It can be done on light-coated, 
short-haired, or shaved patients. Can also be used to help separate hairs on long coated 
animals.  Use your other hand to help separate the hair and monitor for superficial 
warmth. Pressure allows for deeper penetration. Treat in grid pattern at 1-3 seconds per 
site when the Laser is modulating (pulsing) or a scanning technique. Treat the area of 
interest as well as a border of surrounding healthy tissue and any other parts of the 
kinetic chain that are involved in; compensating for; or affected by the injured body part. 
It can be done in conjunction with stretching or ROM. Monitor for superficial thermal 
effects especially with darker skin/coat colors.       

Non-Contact  

Scanning:  Scan 1-2 cm from surface with slow passage (about 3cm/second) over the 
affected area and 1-2 inches of surrounding healthy tissue. Used for open wounds or 
any area with discharge or exudates. Also used on very painful/sensitive areas. Use 
other hand to separate hairs to aid penetration. Can be done in conjunction with 
stretching or ROM.     
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Direct the beam perpendicular to muscle tissue. 

Direct the beam parallel to joint surfaces. 

Treat connecting muscles, tendons, bursas. 

        ___________________________________________________________  

 

 

 

Optimum Beam Frequency 

Pain/Neuralgia    2-20 Hz or CW  

 Edema/Swelling  1,000 Hz   

 General Stimulation  2,500 Hz   

 Inflammation   5,000 Hz   

 Infection     10,000 Hz   

 (Very high frequency may be antiviral and/or antibacterial for some organisms) 

Post-Op or acute injuries use shorter times and/or lower power (DOSAGE). 

Some injuries may respond to a graduated treatment from lower to higher frequencies. 
Example: Start with CW then go to 20 Hertz followed by 500 Hertz followed by 2500-5000 Hertz.  

The protocols programmed into your Laser will do this for you automatically. 

 

If noticing any discomfort, aversion reactions, or other hypersensitivity, decrease power, 
increase hand speed or distance to tissue, or increase Hertz. 

Most treatments are performed with the hand-piece in direct contact or approximately 1cm 
from the skin. A slow, constant, scanning or rocking motion over the target area is optimal while 

separating the hair coat. Always include a border of healthy tissue surrounding the area of 
concern. Laser any other structures in the kinetic chain that may be contributing to the 

mechanical support and therefore may be injured or adding stress to the injured area. If treating 
for edema/swelling always start proximal to distal. Laser the major draining lymph nodes and 

associated lymphatics. 
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Laser therapy effects are cumulative-Response should improve with each treatment and 
duration of response should increase with each treatment until a plateau is reached. 

Acute injuries can be treated 2-3 days in a row.                                                                   
Chronic injuries should be treated 2-3 times a week initially.                                                         

A good starting protocol could be 3 times week one, then twice the following week,                                                     
then once or twice the following week.   

Then re-evaluate. 
If needed, continue twice weekly (or weekly if better for client compliance) until condition is 

resolved or plateaus. This is often achieved in 6-10 treatments on average. 

You can then lengthen the time between treatments gradually until acceptable patient comfort is 
maintained. Once to twice monthly intervals may be adequate for maintenance. 

 

Most patients will show at least a mild positive response in 1-2 treatments. 

If positive response is not noticed in 3-4 treatments:  Re-evaluate condition/treatment 
protocol/diagnosis  

 

 

Thermal effects vary with hair coat and pigmentation – darker absorbs more.  If you get a 
withdrawal response, increase distance and/or move the beam more rapidly and/or reduce 

power. You must increase power or time with darker skin but be cautious of superficial thermal 
effects. 
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Diabetes mellitus is a common endocrine disorder in dogs and cats. Recent data has shed light on the 
pathogenesis of the disorder in dogs and cats and has highlighted the role of diet, insulin and novel 
hypoglycemic therapies. In the majority of cases, the most appropriate therapy in both dog and cats 
includes the administration of insulin.  
 
The key to successful management of the diabetic patient lies in close communication with the pet owner 
and prompt recognition and treatment of concurrent disorders. 
 
Key Facts:  
 

1. Insulin is still the mainstay of therapy in the majority of dogs and cats with diabetes mellitus. 

2. Diet is an important part of diabetic management especially in obese patients and cats. 

3. Auto-immune disease, pancreatitis and amyloidosis are the most common causes of diabetes in 
dogs and cats. 

 
 Successful management of the diabetic patient involves many factors. An understanding of dietary 
therapy, insulin preparations, oral and novel hypoglycemic agents and management of concurrent illness, 
are all required to optimize glycemic control. The goals of therapy are to control clinical signs, prevent or 
slow the progression of cataracts, avoid hypoglycemia and maintain ideal body weight. An additional goal 
in cats is to obtain remission. The challenge is to address these concerns while attempting to help the 
owners deal with what they may consider a time consuming, expensive and chronic medical condition. 
 
Diabetes Mellitus in dogs and cats results from a decrease in insulin secretion from the beta cells of the 
pancreas and/or a decrease in insulin action.  There are three classifications of diabetes: 
 
Type I diabetes is comparable to insulin dependent diabetes mellitus (IDDM) in humans.  It results in low 
basal insulin concentrations with impaired insulin secretion following a glucose load. Treatment requires 
insulin injections. It is the most common form of diabetes in dogs. 
 
Type II diabetes is similar to non-insulin dependent diabetes (NIDDM) in humans and is managed with 
dietary therapy and oral hypoglycemics. It causes normal to increased basal insulin concentrations with 
decreased secretion following a glucose load.  Insulin may or may not be required for animals with Type II 
diabetes. 
 
Type III diabetes is seen most commonly in hormonally-induced diabetes in dogs and cats and is similar to 
impaired glucose tolerance (IGT) in humans.  Diabetogenic hormones (epinephrine, cortisol, glucagon and 
growth hormone) or medications interfere with insulin action and cause glucose intolerance, which can lead 
to diabetes.  
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Etiology and Signalment 
 
Canine 
There are some distinct differences in the etiology of canine and feline diabetes.  In dogs, it is generally 
thought to be an immune mediated disease with gradual destruction of beta cells. The progression from 
normal, to glucose intolerant, to diabetes, is generally slow so that most islets (over 90%) are lost before 
diabetes occurs.  Other causes of diabetes in dogs include genetic predisposition, chronic pancreatitis and 
medication-induced diabetes (glucocorticoids and megestrol acetate). 
 
Genetic predisposition to diabetes is most common in the following breeds: German Shepherd dogs, 
Schnauzers, Beagles, and Poodles.  Golden Retrievers and Keeshonds  are more prone to juvenile diabetes. 
 
Gender is a factor in dogs with females being three times more likely to develop diabetes than males.  
Generally, diabetes occurs in dogs in middle age (6-9 years) but can also present earlier for specific breeds, 
particularly the Golden Retriever and Keeshond. 
 
 
Feline 
The most common causes of diabetes in cats are obesity, pancreatitis and most commonly, amyloidosis of 
the pancreatic beta cells.  There appears to be very little gender predisposition to this disease in cats, 
although it is slightly more common in males than females.  As with dogs, the onset of diabetes in cats 
occurs most often in middle age. 
 
 
Clinical Signs 
 
The clinical signs of diabetes include PU/PD (polyuria and polydipsia) from hyperglycemia, resulting in 
glycosuria and a resultant osmotic diuresis. Polyphagia and weight loss is common although many animals 
will still be obese upon presentation.  In addition to the polyphagia, there may be variable degrees of 
dehydration especially in the cat. Cataract formation is very common in dogs with diabetes, but rare in cats.  
Cats often present with icterus as a result of concurrent hepatic lipidosis and/or pancreatitis.  Icterus is not 
common in dogs unless they have pancreatitis.  Cats may also exhibit a plantigrade stance (peripheral 
neuropathy) that is directly related to the severity and duration of hyperglycemia.  Clinical neuropathies do 
occur in dogs, but are extremely rare. 
 
Differential diagnoses include: hyperthyroidism (in cats), gastrointestinal lymphoma, hepatic disease, renal 
disease, pancreatitis, hyperadrenocorticism, and acromegaly.  
 
 
Diagnosis 
 
Diagnosis involves testing for persistent fasting hyperglycemia, with fasting blood glucoses greater than 
200mg/dl.  Clinicians also will need to rule out transient hyperglycemia that may be due to: post-prandial 
hyperglycemia; diabetogenic hormones (endogenous or exogenous); and stress hyperglycemia.  Stress 
hyperglycemia can be a problem in cats due to the release of epinephrine when stressed or handled.  
 
Laboratory abnormalities include: 
• Hemogram 

1. non-specific 
2. signs of dehydration 

• Biochemistry profile 
3. hyperglycemia 
4. increases in SAP and ALT 
5. increases in bilirubin (usually in cats) 

a) hepatic lipidosis 
b) pancreatitis 
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• Urinalysis 
1. glycosuria 

a) renal threshold for glucose 
canine 180-220mg/dl 
feline 240-300 mg/dl 

1. ketonuria 
2. up to 40% of patients will have positive urine cultures in the absence of an active urine 

sediment. 
 
 
Treatment 
 
The number one cause of death in diabetic dogs and cats is not the disease itself, rather, it is the owner's 
frustration with the disease.  This is an extremely important point to remember when treating diabetic 
animals.  Good communication with the pet owner is perhaps the most important component of managing 
the disease.   
 
It is recommended that clinicians schedule a 30-minute appointment with the client at the time of discharge 
before sending the diabetic patient home for the first time.  During this appointment, clinicians should 
thoroughly discuss the care required for the patient.  Include the following instructions in that discussion:  
how to give the animal injections; how to store insulin, what types of food to feed and how often; how to 
recognize the signs of hypoglycemia and how t react to this condition.  Also include information on what 
clinical signs to look for in terms of monitoring water intake and urine production.  The client should be 
give written instructions for use as a reference once they are caring for the patient at home.  It is essential 
that the clinician and veterinary staff strive to educate the caregiver and motivate them to get involved in 
the care of their diabetic pet.  
 
The goals of treatment include elimination of the clinical signs of diabetes, prevention or slowing of 
cataract formation and resulting blindness, prevention of potentially dangerous hypoglycemia, and 
prevention and/or treatment of concurrent illness.  
 
Therapy for diabetes centers on three main areas:  Treatment of concurrent illness (i.e., urinary tract 
infections, pydermas, etc.), insulin therapy, and dietary management. 
 
Concurrent illness.  Monitoring for concurrent illness is very important in effectively managing diabetic 
dogs and cats.  Clinicians must effectively recognize and treat the other disorders because the concurrent 
illness will impact the diabetic regulation and many common diseases have similar clinical signs to diabetes 
mellitus. Even simple problems such as UTI’s and pyodermas can result in activation of stress hormones 
and result in insulin resistance. 
 
Insulin Therapy.  There has been a considerable amount of confusion over the various insulin preparations 
that are available.  In general, animal origin insulins are being discontinued as the desire and ability to treat 
people with human derived insulin preparations has progressed. 
 
There is concern that animals receiving human insulin will develop antibodies resulting in decreased 
insulin activity and/or effectiveness.  Dogs receiving any insulin product that is not derived from pork may 
make antibodies. However, studies have shown that those antibodies do not interfere with the glucose 
control.  In fact, dogs that made antibodies against insulin had a longer duration of insulin action, which 
actually enhanced the effect of the insulin rather than decreased its efficacy.  A recent study in cats should 
that 13% developed anti-insulin antibodies. None of the cats should signs of insulin resistance. 
 
The options with human insulin include ultra short acting, short acting, intermediate acting, and long-acting 
insulins.  The short acting insulins are primarily used for ketoacidosis, and therefore, are not covered in this 
article.  The intermediate acting insulins are classified as either NPH or Lente.  It is important to note 
however, that even though they are classified as intermediate, they do not behave the same way in the dog 
or cat.  Lente is actually a mixture of two different insulin preparations, which results in a bimodal onset of 
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actions.  This is helpful in some patients because is helps block post- prandial hyperglycemia.  Conversely, 
a lente insulin is not recommended for use in an animal that does not develop post prandial hyperglycemia.  
It is recommended that NPH be used in the majority of dogs and cats with diabetes and it is also understood 
that most patients will require two injections a day to achieve glycemic control. 

Canine Patients:  

 Newly Diagnosed Patients: 

1. Vetsulin (porcine origin lente): A zinc, porcine, intermediate acting insulin. Canine and porcine 
insulin have an identical amino acid sequence thereby eliminating the theoretical complication of 
anti-insulin antibodies and their effect on glycemic control. The suggested, initial starting dose is 
0.5 units/kg BID. This insulin is only available at a concentration of 40 iu/ml (U-40) so please 
make sure that proper insulin syringes are provided to the owner. Re-assessment of clinical signs 
and a serial blood glucose curve should be performed 1 week after starting therapy. This insulin 
must be thoroughly shaken before administration. For additional information see: 
www.vetsulin.com. 

2. Humulin N or Novolin N; These are both intermediate acting, human origin insulins. Suggested 
starting doses are 0.5 units/kg BID. Re-assessment of clinical signs and a serial blood glucose 
curve should be performed 1 week after starting therapy. I would avoid NPH insulins from Wal 
Mart due to product inconsistencies. 

3. Glargine:  

4. Detemir: 

5. PZI:  

Transitioning Canine Patients: 

If you have canine patients currently taking Humulin L lente insulin, I would switch them to either 
Vetsulin or Humulin N. The initial dose of Vetsulin or Humulin N will remain the same with re-
assessment of clinical signs and a serial blood glucose curve performed 1 week after changing 
insulin preparations. 

Feline Patients: 

 Newly Diagnosed Patients: 

1. Insulin glargine (Lantus): Glargine is a modified, recombinant, long acting insulin analog. A 
study presented at ACVIM in 2005 showed a very high rate of remission (8/8 in remission within 
4 months with 6/7 still in remission at 1 year) in feline diabetics with the use of glargine and a low 
carbohydrate-high protein diet. The recommended starting dose is 0.5 units/kg BID if the fasting 
blood sugar is greater than 360 mg/dl and 0.25 units/kg BID if the initial fasting blood glucose is 
less than 360 mg/dl. For additional product information see: www.lantus.com. Glargine highlights: 

1. Should not be diluted or mixed as this will affect pH 
2. Should be kept refrigerated. Once open the vial has a shelf life of 4 weeks at room 

temperature. I would discard any remaining insulin after 8 weeks of refrigeration pending 
further clinical data. 

2. PZI: As with dogs we only recommend the use of PZIR from BI.  
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3. Humulin N and Novolin N: Similar to PZI with remission rates of 40-50 % when used with a 
low carbohydrate-high protein diet. Starting doses are generally 1-3 units/cat once a day. 

4. Vetsulin: Again similar to PZI and Humulin N with remission rates of 40-50 % when used with 
a low carbohydrate-high protein diet. Starting doses are generally 1-3 units/cat once a day. 

Transitioning Feline Patients: 

If you have patients currently taking either Humulin L or Humulin U, I would switch them to 
either Vetsulin or Humulin N. The initial starting dose will remain the same with re-assessment of 
clinical signs and a serial blood glucose curve performed 1 week after changing insulin 
preparations. If you wish to transition them to glargine, I would follow the dosage 
recommendations as outlined above under newly diagnosed patients. It is important to note that 
remission rates will be much lower with glargine and a low carbohydrate-high protein diet in long 
standing diabetic patients (cats with diabetes for more than 6 months) than in newly diagnosed 
patients. 

With the recent introduction of the AlphaTrak Blood Glucose Monitoring System (Abbott) we have the 
ability to very accurately measure blood glucose concentrations in both dogs and cats using very small 
quantities of blood. This will allow both veterinarians and pet owners to obtain very reliable results in both 
the hospital and home setting. This information can then be used to make informed decisions regarding the 
management of diabetic patients. These decisions impact the type and dose of insulin selected, the 
frequency of insulin administration, aid in the assessment of glycemic control, help in preventing 
hypoglycemic episodes and monitor for remission of diabetes especially in feline patients. 
 
Glycemic control can be evaluated in a numbers of ways. Owner assessment of clinical signs (polyuria, 
polydipsia, weight gain or loss), progression of diabetic cataracts (dogs), presence of peripheral neuropathy 
(cats), and episodes of hypoglycemia are often the best indicators of glycemic control. Changes in insulin 
dosage or documenting remission of diabetes, is best determined by blood glucose measurement. 
Recognizing that the measurement of blood glucose concentrations can be problematic in the hospital 
setting (especially in cats as a result of stress induced hyperglycemia) recent work has evaluated the 
practicality and value of at home blood glucose monitoring in dogs and cats. At home blood glucose 
monitoring is essential in the management of human patients with diabetes given that a number of the 
complications associated with long term diabetes are directly related to persistent hyperglycemia. While 
diabetic retinopathy, nephropathy, painful neuropathies and cardiovascular disease are rare in our 
veterinary patients, adequate glycemic control is required to eliminate clinical signs and decrease morbidity 
and mortality in dogs and cats. Control of clinical signs does not require the restoration of euglycemia but 
rather involves keeping the blood glucose levels below renal threshold for the majority of the day. Renal 
threshold for glucose is 180 mg/dl in the dog and approximately 280 mg/dl in the cat. It is very important 
that we remember the owners of diabetic dogs and cats are being asked to do a great deal to help in the 
management of their pet’s chronic illness and we need to do whatever we can to make the clients job easier 
while at the same time taking steps to assure maximal diabetic control.  
 

Using the Information Derived Using At Home or In Hospital Glucose Monitoring 

The data obtained with at home blood glucose monitoring in conjunction with clinical signs is used to 
adjust the dose of insulin and to monitor for remission of diabetes. We will look at scenarios for both cats 
and dogs. The recommendations for cats are based on our experience as well as the data generated by Dr 
Jacquie Rand at the University of Queensland. 

Cats 

1. Cats on Glargine and PZI Insulins 
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a. If the preinsulin blood glucose concentration is > 360 mg/dl and/or the nadir blood 
glucose (PZI) or 4 hour (glargine) post blodd glucose concentration is > 180 mg/dl 
the dose of insulin is increased by 0.5 to 1 unit BID. 

b. If the preinsulin blood glucose concentration is 270 to 360 mg/dl and/or the nadir 
glucose (PZI) or 4 hour (glargine) post blood glucose blood glucose concentration is 
90 - 180 mg/dl the dose of insulin is maintained. 

c. If the preinsulin blood glucose concentration is 190 - 270 mg/dl and/or the nadir 
glucose (PZI) or 4 hour (glargine) post blood glucose blood glucose concentration is 
54 - 90 mg/dl use the nadir, clinical signs and the next preinsulin glucose 
concentration to determine if the dose is decreased or maintained. 

d. If the preinsulin blood glucose concentration is < 180 mg/dl and/or the nadir blood 
glucose (PZI) or 4 hour (glargine) post blood glucose glucose concentration is < 54 
mg/dl the dose of insulin is decreased by 0.5 to 1 unit BID. If the total insulin dose is 
already 0.5 – 1 unit BID, stop the insulin and check for diabetic remission. 

2. Cats on NPH, Lente or Ultralente Insulins 
a. If preinsulin blood glucose is < 210 mg/dl withhold insulin and check for diabetic 

remission. 
b. If preinsulin blood glucose is 234 - 288 mg/dl total insulin dose should not be higher 

than 1 unit BID. 
c. If nadir blood glucose is < 54 mg/dl insulin dose should be reduced by 50%.  
d. If nadir blood glucose is 54 - 90 mg/dl dose should be reduced by 1 unit BID. 
e. If nadir blood glucose is 91 - 162 mg/dl insulin dose should remain the same. 
f. If nadir blood glucose is > 180 mg/dl insulin dose should be increased by 1 unit BID. 

 

Dogs  

3. Dogs on NPH or Lente Insulins 
a. If the preinsulin blood glucose concentration is > 360 mg/dl and/or the nadir blood 

glucose concentration is > 180 mg/dl the dose of insulin is increased by 25%.. 
b. If the preinsulin blood glucose concentration is 270 to 360 mg/dl and/or the nadir 

blood glucose concentration is 90 - 180 mg/dl the dose of insulin is maintained. 
c. If the preinsulin blood glucose concentration is 190 - 270 mg/dl and/or the nadir 

blood glucose concentration is 54 - 90 mg/dl use the nadir, clinical signs and the next 
preinsulin glucose concentration to determine if the dose is decreased (50%) or 
maintained. 

d. If the preinsulin blood glucose concentration is < 180 mg/dl and/or the nadir blood 
glucose concentration is < 54 mg/dl the dose of insulin is decreased by 50%.  

The use of the AlphaTrak Blood Glucose Monitoring System both in the clinic and at home will greatly 
improve our ability to assess glyemic control and improve insulin therapy. In conjunction with close 
observation of clinical signs, at home glucose monitoring should go a long way towards improving the 
quality of life of diabetic pets and their owners. 

 
 
Diet.  There is a considerable amount of reliable research data showing that diets high in carbohydrates, 
low in fat and high in fiber are helpful in regulating diabetic dogs.  These types of diets lower the average 
insulin dose, the average blood sugar, the amount of urine being produced and glycosolated hemoglobins 
and fructosamine levels. 
 
The carbohydrates in these diets are complex carbohydrates.  It is important to avoid diets high in simple 
sugars, which includes any commercial semi-moist food, primarily those packaged in foil packets.  Diets 
high in simple sugars are absorbed very rapidly before the insulin has time to work.  The goal with diet is to 
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balance the absorption of sugar with the onset of action of the insulin.  A high carbohydrate/low fat diets 
also decreases plasma free fatty acid and cholesterol concentrations, and increases the number and activity 
of insulin receptors. 
High fiber diets reduce insulin resistance.  The fiber acts to decrease post prandial hyperglycemia, primarily 
because it delays gastric emptying.  A high fiber diet also decreases absorption of glucose and increases 
insulin action at the receptor. 
 
It has recently been suggested that diabetic cats be fed a high protein/low carbohydrate diet. This can be 
accomplished with several commercially available canned diets (Hill’s M/D, IVD Development, Purina 
DM, many other canned kitten diets). These diets may result in remission of the diabetes and elimination of 
the need for exogenous insulin and/or oral hypoglycemic agents. High protein/low carbohydrate diets more 
closely resemble the diet of felines in the wild and may help reduce glucose intolerance, insulin resistance 
and obesity. 
 
Feeding.  Ideally, the feeding schedule should be coordinated with the onset of action of the insulin.  With 
dogs, this is fairly easy to regulate, but with cats, it is nearly impossible due to their "grazing" style of 
eating.  For cat owners who may not be able to follow a strict feeding schedule or those with multiple pet 
households, insulin therapy will have to be adjusted to meet the owner's needs.  The most important 
component of the dietary plan is to stress consistency in the diet.  The following feeding schedule can be 
used for dogs and some cats.  With insulin given once a day, feed three meals a day (of equal calories) at 
six-hour internals.  Give the first meal at the time of the insulin injection.  For animals receiving insulin 
twice a day, feed four meals a day.  Schedule them to coincide with the insulin injections and feed mid-
afternoon and late evening.  
 
If the owner is unable to follow this schedule, advise them to feed twice a day, at the time of injection and 
8-10 hours later (for once a day insulin patients); or at the times of insulin injections (for twice a day 
insulin patients). 
 
 
Home Management 
1. Instruct owner on proper injection techniques, injection locations, storage and handling of insulin. 
2. Instruct owner on how to monitor clinical signs. 
3. Continue feeding schedule and dietary therapy. 
4. Instruct owners to initially monitor urine glucose/ketone levels daily, usually in the morning or 

evening prior to feeding.  If persistent glycosuria or ketonuria is observed, ask owner to contact the 
veterinary hospital. 

5. Advise owners of the signs of and treatment for hypoglycemia.  Have owners keep a bottle of Karo 
syrup on hand if signs occur (i.e., weakness, ataxia, seizures) so they can rub syrup on the gums 
immediately.  Instruct them to call the veterinary hospital. 

6. Home monitoring of a diabetic cat is frequently based on observance of clinical signs only. 
7. Serial sugars after the first week of home management. 
 
 
Re-check Evaluations 
1. Obtain owner assessment of clinical signs. 
2. Serial blood sugars are helpful due to: 

Variability of insulin action in a given patient. 
Inaccuracy of random blood or urine sugars in monitoring the degree of glycemic control.  
Not particularly helpful as a routine procedure in animals that are well controlled clinically. 

3. Body weight 
4. Physical examination/ophthalmic exam 
5. Discuss urine log book with owner 
6. Laboratory work as clinically indicated 
7. Role of glycosylated hemoglobin and frustosamine: 

Fructosamine may be helpful in distinguishing stress-induced hyperglycemia from diabetes in 
cats. These tests can be used every 3 – 4 months as an indicator of long term (2-3 weeks 
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fructosamine; 4-6 weeks glycosylated hemoglobin) glucose control. Rising values indicate the 
need for further evaluation. 

 
Problems with Insulin Therapy 
 
1. Insulin induced hyperglycemia (Somogyi phenomenon) 

- Hypoglycemia (<65mg/dl) followed by hyperglycemia (>300mg/dl) within 24 hours of insulin 
injection. 
- Suspect when insulin requirements exceed 2 U/kg and clinical signs persist. 
- Suspect when animal has signs of hypoglycemia in afternoon. 
- Diagnosis with serial sugars. 
- Treat by decreasing insulin dose 25-50% and review insulin administration with the owner to 
rule out management problems. 

 - Re-check serial sugars in one week. 
 
2. Rapid insulin metabolism 

- Duration of insulin less than 18 hours. 
- Signs return in the evening. 
- Diagnosis is with serial sugars.  Hyperglycemia (>250) within 18 hours of insulin injection 
without previous hypoglycemia. 
- Treatment: 
 -Review management with owner 

-Switch to twice daily insulin administration. Most dogs and cats require insulin twice a 
day to achieve adequate glycemic control. Consider switching to PZI in cats. 
 

3. Insulin Resistance 
- Hyperglycemia (>300) throughout the day, despite insulin dosages > 2 U/kg. 
- Diagnosis based on serial sugars. 
- Potential causes of insulin resistance: 
 Management problems 
 Hyperadrenocoticism 
 Steroid or Ovaban administration 
 Diestrus or pregnancy 
 Acromegaly 
 Concurrent illness, infection 
 Anti-insulin antibodies 
 Hypothyroidism (dogs), hyperthyroidism (cats) 
- If insulin dose exceeds 2U/kg, the animal should be evaluated for one of these causes of 
resistance.  

 
4. Hypoglycemia 

- Insulin overdosage 
- Suspect if animal shows weakness, shaking, ataxia, seizures at time of insulin's peak effect. 
- Therapy (instructions for owners) 
 Mild signs - give food and call veterinarian 

Moderate signs - apply Karo syrup to the mouth, offer food when alert and then notify 
veterinarian. 
Comatose - apply Karo syrup to mouth and take animal to hospital. 

- When hypoglycemia occurs, serial sugars should be performed to re-assess insulin dose 
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Disorders Causing Insulin Resistance 

David Bruyette, DVM, DACVIM 
Medical Director  

VCA West Los Angeles Animal Hospital 
1900 South Sepulveda Blvd 

Los Angeles, CA 90025 

Insulin resistance is a condition in which a normal amount of insulin produces a suboptimal 
biologic response. Insulin resistance may result from problems occurring before the interaction of 
insulin with its receptor (e.g., insulin-binding antibodies), at the receptor (e.g., altered insulin 
receptor binding affinity or concentration), or at steps distal to the interaction of insulin and its 
receptor. Post-receptor problems are difficult to differentiate clinically from receptor problems, 
and both often coexist. In dogs and cats, receptor and post-receptor abnormalities are usually 
attributable to obesity, inflammation (such as occurs with pancreatitis or gingivitis), a disorder 
causing excessive secretion of a potentially insulin-antagonistic hormone (such as cortisol in dogs 
and cats or growth hormone and T4 in cats), or a disorder that causes a deficiency of hormone 
necessary for insulin action (such as thyroid hormone). 

No insulin dose clearly defines insulin resistance. For most diabetic dogs and cats, control of 
glycemia can usually be attained using 1.0 U or less of NPH, lente insulin or glargine (cats) per 
kilogram of body weight given twice daily. Insulin resistance should be suspected if control of 
glycemia is poor despite an insulin dosage in excess of 1.5 U/kg, when excessive amounts of 
insulin (i.e., insulin dosage >1.5 U/kg) are necessary to maintain the blood glucose concentration 
below 300 mg/dL, or when control of glycemia is erratic and insulin requirements are constantly 
changing in an attempt to maintain control of glycemia. Failure of the blood glucose 
concentration to decrease below 300 mg/dL during a serial blood glucose curve is suggestive of 
but not definitive for the presence of insulin resistance. An insulin resistance-type blood glucose 
curve can also result from stress-induced hyperglycemia (cats), the Somogyi response, and other 
problems with insulin therapy, and a decrease in the blood glucose concentration below 
300 mg/dL can occur with disorders causing relatively mild insulin resistance. Serum 
fructosamine concentrations are typically greater than 500 µmol/L in animals with insulin 
resistance and can exceed 700 µmol/L if resistance is severe. 

Two diseases that have the potential to cause the most severe insulin resistance are 
hyperadrenocorticism and hypersomatotropism (acromegaly), although insulin resistance may 
also be mild or variable. Approximately 80% of cats with hyperadrenocorticism and nearly all 
cats with hypersomatotropism will develop diabetes mellitus. Hyperadrenocorticism is rare: 75% 
to 80% of cats have pituitary-dependent disease and 20% to 25% have cortisol secreting 
adrenocortical tumors. In rare circumstances, adrenocortical tumors secrete other steroid 
hormones (e.g.,progesterone). However, clinical signs are identical to those of hypercortisolism, 
and diabetes mellitus may develop as well.In addition to PU/PD and weight loss, which are 
usually due to concurrent diabetes mellitus, typical clinical signs are abdominal enlargement, an 
unkempt seborrheic hair coat, thinning of the hair coat, failure of hair to regrow, or alopecia and 
muscle weakness. Severe cases may have thin, fragile skin that tears easily. Cats with large 
pituitary masses may have CNS disturbances. However, clinical signs may also be mild and 
hyperadrenocorticism is often not suspected until it becomes evident that the diabetes is difficult 
to regulate. The dexamethasone suppression test is the preferred screening test. Whether poorly 
regulated diabetics do indeed have hyperactivity of the hypothalamus-pituitary-adrenal gland axis 
that leads to abnormal test results is controversial. Based on recent studies, the dexamethasone 
test (0.1 mg/kg dexamethasone IV with a pre, 4 and 8 hour post) appears to be a suitable part of 
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the diagnostic workup in diabetic cats suspected of having hyperadrenocorticism and should be 
carried out only after insulin therapy has been instituted for 6-8 weeks to mitigate the effects of 
poor glycemic control on the HPA axis. 
 
Hypersomatotropism in cats is caused by a growth hormone (GH)-producing tumor (usually an 
adenoma) in the pars distalis of the pituitary gland. GH has catabolic and anabolic effects; the 
latter are in part mediated by insulin-likemgrowth factor-1 (IGF-1). The catabolic effects are 
mainly due to insulin antagonism and are the reason for the diabetes mellitus. The anabolic 
effects include proliferation of bone, cartilage, soft tissue, and organs resulting in a 
large body size, broad head and large paws, weight gain, prognathia inferior, respiratory 
difficulties because of thickening of pharyngeal tissues, degenerative arthropathy, and 
organomegaly with potential organ dysfunction. Growth of the tumor may lead to signs of CNS 
disease. As previously mentioned for hyperadrenocorticism, clinical signs may also be very subtle 
or even absent. Acromegaly has long been considered a rare disorder. However, it was recently 
suggested that acromegaly occurs more frequently than previously thought and is most likely 
underdiagnosed. Because the availability of a validated GH assay for cats is inconsistent, 
diagnosis is usually based on the finding of high IGF-1 concentration. Two important points 
should be kept in mind. First, circulating IGF-1 is bound to proteins, which must be removed 
before measurement. Not all assay methods are equally effective, and intra assay inference of 
binding proteins may lead to false high IGF-1 levels. Therefore, only assays validated for the cat 
should be used. Second, IGF-1 concentrations are often low in newly diagnosed diabetic cats and 
increase markedly after initiating insulin therapy. Low IGF-1 levels have also been seen initially 
in untreated diabetic cats with acromegaly. This observation is explained by the fact that 
relatively high insulin concentrations are required in the portal vein for the expression and 
function of GH receptors on hepatocytes, and this mechanism is impaired in insulin-deficient 
states. IGF-1 is therefore measured 6 to 8 weeks after initiating insulin therapy. 
 

Problems with Insulin Therapy 
 
Inactive insulin 
Improper insulin syringe 
Diluted insulin 
Improper administration technique 
Inadequate dose 
Somogyi response 
Inadequate frequency of insulin administration 
Impaired insulin absorption 
Anti-insulin antibody formation (rare) 
 
Caused by Concurrent Disorder 
 
Diabetogenic drugs 
Hyperadrenocorticism 
Diestrus (intact female dogs) 
Infection, especially of skin, oral cavity and urinary tract 
Chronic inflammation, especially pancreatitis and oral cavity 
Severe obesity 
Hyperlipidemia 
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Hypothyroidism 
Hyperthyroidism (cat) 
Acromegaly (cat) 
Renal insufficiency 
Liver insufficiency 
Cardiac insufficiency 
Pancreatic exocrine insufficiency 
Neoplasia 
Glucagonoma 
Pheochromocytoma 
 
Many disorders can interfere with the effectiveness of insulin therapy. The most common 
disorders causing insulin resistance in dogs include severe obesity, use of diabetogenic 
drugs (glucocorticoids), hyperadrenocorticism, diestrus, chronic pancreatitis, renal 
insufficiency, oral and urinary tract infections, hyperlipidemia, and antiinsulin antibodies 
in dogs receiving beef source insulin. Obtaining a complete history and a thorough 
physical examination are the most important steps in identifying these concurrent 
disorders. Abnormalities identified on the physical examination may suggest a concurrent 
insulin-antagonistic disorder or infectious process, which will give the clinician direction 
in the diagnostic evaluation of the dog. If the history and physical examination are 
unremarkable, a CBC, serum biochemical analysis, serum progesterone concentration 
(intact female dog), abdominal ultrasound, and urinalysis with bacterial culture should be 
obtained to further screen for concurrent illness. Additional tests will be dependent on 
results of the initial screening tests. 

Diagnostic Tests to Consider for the Evaluation of  
Insulin Resistance in Diabetic Dogs and Cats 

 
Complete blood count, serum chemistry profile, UA and UMIC 
cPLI (pancreatitis) 
TLI (if suspect EPI) 
Adrenal Function Testing 

Dexamathsone suppression test (cats) 
 ACTH stimulation (likely less affected by concurrent diabetes in dogs) 
Thyroid Function Testing 
 TT4  
 fT4 (if TT4 is less than 1.5 ug/dl in a dog or between 2.5 – 4.0 ug/dl in a cat) 
Serum progesterone levels (diestrus in dogs) 
Serum IGF-1 concentrations (cats with suspected acromegaly) 
Fasting triglycerides and cholesterol 
Abdominal ultrasonography (pancreatitis, neoplasia, adrenal masses or enlargement) 
Thoracic radiographs (cardiopulmonary disease, neoplasia) 
MRI (if document PDH or acromegaly) 
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Diagnosis and Treatment of Hyperadrenocorticism in Dogs 
David Bruyette, DVM, DACVIM 

VCA West Los Angeles Animal Hospital 
1900 South Sepulveda Blvd 

Los Angeles, CA  90025 
 

David.Bruyette@vcahospitals.com 
 

 
 
 

1. Introduction 

A. Cushing's syndrome refers to all causes of hyperadrenocorticism with overproduction of 
cortisol. 

1. ACTH-dependent 

A. Cushing's disease: Pituitary hypersecretion of ACTH which results in bilateral adrenal 
hyperplasia (90% of cases) 

B. Ectopic ACTH production: Non-pituitary tumors secreting ACTH resulting in bilateral 
adrenal hyperplasia. Has not been completely documented in dogs or cats. 

2. ACTH independent 

A. Adrenocortical adenoma or carcinoma: Hypersecretion of cortisol with atrophy of 
normal adrenal and suppressed ACTH concentrations (10% of cases). 

3. Iatrogenic 

A. Excessive or prolonged administration of glucocorticoids. Clinically indistinguishable 
from natural disease. Results in adrenal atrophy and suppressed ACTH levels. 

2. Signalment 

A. Poodles, Dachshunds, Schnauzers, Boston Terriers, Boxers. 

B. Middle to old age. Average 12 years; range 6 months to 17 years. 

C. No sex predilection. 

D. Rare in cats. Usually seen with insulin resistant diabetes mellitus and/or cats with severe 
dermal atrophy/ulceration. 

3. Clinical Signs 

A. PU / PD 

B. Pendulous, "pot-bellied abdomen": Due to muscle catabolism by glucocorticoids and 
hepatomegaly. 

C. Bilaterally symmetric alopecia: Head and extremities spared. 
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D. Thin skin 

E. Muscle weakness and muscle atrophy; cruciate ruptures 

F. Mineralization of skin (calcinosis cutis) 

G. Hyperpigmentation: ACTH similar to MSH, co-existing hypothyroidism, chronic skin 
irritation. 

H. Reproductive abnormalities 

1. Anestrus 

2. Clitoral hypertrophy 

3. Testicular atrophy 

4. Perianal adenomas in females and neutered males. 

I. Respiratory signs 

1. Panting: Pulmonary hypertension and decreased compliance, primary CNS 
disturbance, pulmonary mineralization. 

2. Dyspnea: Rare; seen with pulmonary thromboembolism and concurrent congestive 
heart failure. 

J. Central nervous system 

1. Seen with large pituitary tumors (macroadenomas). Present at time of diagnosis or 
following therapy for Cushing's disease as microscopic pituitary tumors enlarge into 
macroadenomas. 

2. Signs due to compression/invasion of pituitary and/or hypothalamus: 

A. Seizures 

B. Pacing 

C. Lethargy 

D. Inappetence 

E. Behavior change 

F. Head pressing 

G. Circling 

4. Diagnosis of Hyperadrenocorticism 

A. History and clinical signs 
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B. R/O iatrogenic disease with questions concerning current or past medications. These 
medications can include oral, ophthalmic, otic, and topical medications. Make sure the owner tells 
you about everything and anything that went on or in their pet. 

C. Laboratory data 

1. Hemogram 

A. Polycythemia (PCV 45-55%) 

B. Stress leukogram 

1. Lymphopenia 

2. Eosinopenia 

3. Neutrophilia (mature) 

2. Biochemistry profile 

A. Elevations in: 

1. Serum alkaline phosphatase (SAP) 

2. Cholesterol 

3. Serum alanine aminotransferase (ALT) 

4. Fasting blood glucose: Diabetes in 5-10%. 

3. Thyroid function tests 

A. T3 and T4 basal levels are generally decreased. 

B. Response to TSH parallels normal. 

C. Secondary to negative feedback of cortisol on pituitary. 

D. 80% have a normal fT4ED 

D. Does not require thyroid supplementation. 

4. Blood pressure: 50 – 80% are hypertensive, cause unknown. 

A. Recent study demonstrated normal or decreased levels of atrial natriuretic 
factor (ANF) in dogs with hyperadrenocorticism. Argues against hypervolemia 
as the etiology of the hypertension. 

5. Urinalysis 

A. Decreased urine specific gravity. 

B. Proteinuria 

D. Radiographic abnormalities 
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1. Thoracic films 

A. Bronchial calcification 

B. Metastases from adrenal adenocarcinoma 

2. Abdominal films 

A. Hepatomegaly 

B. Osteopenia 

C. 50% of adrenal tumors are visualized as soft tissue or calcified masses. 

D. Subcutaneous calcification 

E. Adrenal function tests 

1. Three tests used to diagnose hyperadrenocorticism. They do not differentiate between 
PDH or AT. 

A. ACTH stimulation test 

1. Look for exaggerated cortisol response in response to ACTH. 

2. See protocols at the end of this discussion. 

3. Diagnostic in 85% of pituitary-dependent cases (PDH) 

4. Diagnostic in 70% of adrenal tumors (AT) 

5. Overall accuracy 80-85 % 

6. A suppressed response to ACTH in animals with clinical signs of 
hyperadrenocorticism suggests iatrogenic disease. 

B. Low-dose dexamethasone suppression test 

1. Low doses of dexamethasone inhibit ACTH release from the 
pituitary via negative feedback and decrease plasma cortisol 
concentrations in normal dogs. 

2. Dogs with Cushing's are more resistant to steroid suppression. 
Therefore, lack of suppression following dexamethasone = 
hyperadrenocorticism. 

3. Diagnostic in 95% of PDH 

4. Diagnostic in 100% of AT 

                                           5. Overall 90-95% 

6. May also be used to distinguish PDH from AT (see below) 

7. See protocols 
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C. Urine cortisol/creatinine ratio 

1. Assessment of cortisol production and excretion rate. 

2. Sensitivity of this test is greater than that of the LDDS (some 
animals with clinical signs of hyperadrenocorticism may have 
normal LDDS response tests but elevated urine cortisol to 
creatinine ratios). Used as a screening test. 

3. Test is easy to perform. 

4. As with all adrenal function tests, elevated results may occur in 
animals with non-adrenal disease. 

5. Positive tests confirmed with a LDDS. 

6. Must be performed on urine obtained at home, preferably in the 
AM 

2. Tests to differentiate PDH from AT (performed after confirming diagnosis of 
hyperadrenocorticism). 

A. High-dose dexamethasone suppression test 

1. With PDH, a high dose of dexamethasone results in a decrease in 
ACTH release from the pituitary and a decrease in plasma cortisol. 

2. With AT, the tumor secretes cortisol autonomously thereby 
suppressing ACTH production. With low ACTH concentrations already 
present, dexamethasone has no effect on plasma cortisol. 

3. 70% of patients with PDH suppress plasma cortisol to less than 50% 
of the pre-treatment value. 

4. 100% of patients with AT do not suppress. 

5. Therefore: Suppression = PDH; Lack of suppression = Inconclusive 

6. See protocol 

B. Endogenous ACTH concentration 

1. PDH: Levels normal or high 

2. AT: Levels low to undetectable 

3. Contact lab regarding sample handling and collection. Use of the 
preservative (Aprotinin)  allows for greater utilization of this test. 

4. Excellent method to differentiate PDH from AT. 
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Testing Protocols 

These are suggested protocols that are used in the evaluation of patients with 
hyperadrenocorticism. You must use the protocol and normal values from the laboratory to whom 
you are submitting samples to properly evaluate endocrine tests. 

1. ACTH Stimulation Test 

A. Synthetic ACTH (Cortrosyn) 5 ug/kg IV or IM; collect serum at 0 and 1 
hour, or 

B. ACTH gel (Acthar) 2.2 U/kg IM; collect serum at 0 and 2 hours. 

C. Hyperadrenocorticism if post-cortisol > 20 ug/dl (530 nmol/L) 

2. Low-Dose Dexamethasone Suppression Test 

A. 8 A.m: Baseline serum cortisol. Administer 0.01 mg/kg dexamethasone 
sodium phosphate (0.015 mg/kg dexamethasone) IV. 

B. 12 p.m: Collect 4 hour post-dexamethasone cortisol. 

C. 4 p.m: Collect 8 hour post-dexamethasone cortisol. 

D. In normal animals cortisol suppresses to less than 1.0 ug/dl (27.5 mmol/L) at 
8 hours. 

E. 50% or greater suppression at either 4 or 8 hours together with lack of 
suppresion at 8 hours is diagnostic for PDH and additional  tests are not 
necessary. 

3. Urine Cortisol/Creatinine Ratio 

A. First morning urine sample is preferred. Sample should be obtained at home. 
Requires 1 – 2 mls. 

B. Stable at room temperature or refrigerated for 3 days. 

C. Normal range 2.8 - 4.8. A normal result effectively rules-out 
hyperadrenocorticism, an abnormal result should be confirmed with a LDDS or 
ACTH stimulation test. 

Differentiating PDH From AT 

1. Low-Dose Dexamethasone Suppression Test 

A. See above. 

2. High-Dose Dexamethasone Suppression Test 

A. 8 a.m: Obtain serum cortisol. Administer 0.1 mg/kg dexamethasone 
sodium phosphate (0.15 mg/kg dexamethasone) IV. 

B. 4 p.m: Collect post-dexamethasone cortisol. 
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C. Suppression defined as greater than a 50% reduction of cortisol. 

D. Suppression = PDH, non-suppression = Inconclusive 

3. Endogenous ACTH Concentration 

A. Check with lab on sample collection and handling. 

B. Normal: 20-100 pg/ml (4.4-22.0 pmol/L) 

           C. PDH: 40-500 pg /ml (8.8-110 pmol/L) 

           D. AT: < 20 pg/ml (<4.4 pmol/L) 

Treatment Options 

A. Pituitary-dependent hyperadrenocorticism 

1. Surgical management 

A. Bilateral adrenalectomy 

1. Technically difficult 

2. Poor surgical/anesthetic risk 

3. Permanently hypoadrenal and require lifelong replacement therapy 

B. Hypophysectomy 

1. See discussion at the end of this section 

2. Lifelong therapy with thyroid hormone and prednisone necessary. 

2. Medical therapy 

 

Prognosis: Most dogs with PDH live normal lives (average 2.2 years, but remember most are geriatric to 
begin with.) 

1. Complications 

A. Recurrence of disease. 

B. CNS signs. 

C. Pulmonary thromboembolism. 

D. Infections. 

E. Hypertension. 

F. Congestive heart failure. 
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2. Adrenal tumors: 

1. Adenomas: Good if no evidence of local invasion. 

2. Carcinomas: Guarded to grave with metastases. 
 
 
Trilostane Therapy Of Canine Hyperadrenocorticism 
  
      
The efficacy and safety of trilostane in the treatment of canine PDH were  evaluated in a multicentre study 
at the Royal Veterinary College in London, the Veterinary Teaching Hospital in Dublin and Small Animal 
Hospital in Glasgow. Seventy-eight dogs with confirmed PDH were treated with trilostane for up to 3 
years. The starting dose varied from 1.8 to 20 mg/kg (mean = 5.9 mg/kg).  
 
Trilostane appeared to be well tolerated by almost all dogs with only 2 dogs developing signs and 
biochemical evidence of hypoadrenocorticism. One  of these dogs recovered with appropriate therapy. The 
other died despite withdrawal of trilostane and administration of appropriate therapy. A further two dogs 
died within one week of starting trilostane but in neither case could a direct link with the trilostane therapy 
be established. The low prevalence of side effects compared favourably to those reported with mitotane. 
 
Trilostane was found to be nearly as effective as mitotane in resolving the signs of hyperadrenocorticsm. 
Polyuria, polydipsia and polyphagia had dissipated in 40 dogs within 3 weeks after starting trilostane. 
Within 2 months, a further 20 dogs showed decreases in their water and food consumption. These 
improvements were maintained as long as the dogs remained on adequate doses of trilostane. Skin changes 
resolved in 24 out of 39 (62%) of dogs that initially presented with dermatological signs.  All of these 
improvements were maintained as long as the dogs remained on adequate doses of trilostane. Only 8 dogs 
that were treated with trilostane for more than 2 months showed poor control of clinical signs. In contrast, 
mitotane is effective in about 80% of cases of pituitary dependent hyperadrenocorticism (PDH).  
 
Trilostane caused a significant (p<0.001) reduction in both the mean basal and post-ACTH stimulation 
cortisol concentrations after 10 days of treatment. The post ACTH cortisol concentration decreased to less 
than 250  nmol/l (9 µg/dl) in 81% of dogs within one month and in another 15% at some time whilst on 
treatment. These improvements were also maintained in the study population for the duration of the trial. 
 
Thirty-five dogs had at least one dose adjustment over the treatment period. The dose was increased in 23 
dogs up to four times the starting dose. In one dog the dose was increased nine fold over a period of six  
months. The dose was decreased in nine dogs to as low as a quarter of the starting dose.  
 
The mean survival of all trilostane treated dogs was 661 days. Direct comparison with mitotane was 
difficult as 65% of the dogs were still alive at the time of censor and therefore the mean survival may still 
increase.By comparison, the mean survival of mitotane treated dogs has been reported to be 810 to 900 
days.  
 
 
Dosage and administration 
 
The current suggested initial starting dose range for dogs with PDH is 1-2 mg/kg once daily. This needs to 
be adjusted according to clinical signs and serum cortisol values (see below). Doses up to 40-50 mg/kg  
(divided twice daily) have been given with no unwanted side effects. In some dogs twice daily dosing may 
be necessary. The drug is given with food.  
 
 
TRANSSPHENOIDAL HYPOPHYSECTOMY 
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A variety of treatments are available for PDH.   Medical treatment options include drugs that chemically 
destroy the adrenals (lysodren or op-DDD) inhibit enzymes in the adrenal leading to the synthesis of 
cortisol (ketoconazole, trilostane) or inhibit the release of ACTH from the pituitary gland (Anipryl or 
selegiline).  While these treatments can improve the clinical signs in 40-80% of patients they need to be 
chronically administered, necessitate frequent monitoring and do not cure or address the primary cause of 
the disease (the pituitary tumor). In humans, surgery to remove the tumor is the most successful long-term 
therapy. The most common approach used is the transsphenoidal method, in which a passage way is made 
in the sphenoid sinus, an air space behind the back of the nose, which is just below the pituitary gland. 
Surgical cure rates for PDH are reported to be in the range of 65-85%, although more recent long-term 
follow up data suggest that the recurrence rate is as high as 25 % within 5 years.  When no discrete 
adenoma can be identified, remission of hypercortisolism is observed in only about 40%.  Surgery has also 
been used to treat PDH in dogs. Several groups, most notably in the Netherlands have performed these 
surgeries with success rates paralleling those reported for humans. However, these surgeries have generally 
not been performed in the US.  Veterinarians at VCAWLAAH, in collaboration with human neurosurgeons 
that regularly perform transsphenoidal surgery in humans have developed the methods to perform these 
surgeries in the US and are conducting a research study to determine how effectively these surgeries can be 
performed.  
 
Given the survival times and the ability to cure the disease by removing the pituitary tumor we are 
conducting ongoing studies to evaluate the role of transsphenoidal hypophysectomy in the treatment of 
canine PDH. We will also be looking at the tumor tissue to investigate the pathogenesis of Cushing’s 
disease and evaluate novel medical therapies.  
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Canine Hypothyroidism 
 
David Bruyette, DVM, DACVIM 
Medical Director 
VCA West Los Angeles Animal Hospital 
 
DEFINITION / OVERVIEW 
 
Canine hypothyroidism, while a common endocrinopathy in the dog, may be over 
diagnosed due to confusion/inconsistencies in establishing a definitive diagnosis. 
 
ETIOLOGY / PATHOPHYSIOLOGY 
 
Hypothyroidism is due to decreased thyroidal production of the thyroid hormones 
thyroxine (T4) and triiodothyronine (T3). Greater than 90% of cases are primary and are 
due to acquired immune mediated destruction of the thyroid gland which is preceded by 
thyroiditis, idiopathic atrophy or less commonly neoplasia. Secondary forms of the 
disease include thyroid stimulating hormone (TSH) deficiency, pituitary neoplasia, and 
cystic Rathke’s pouch, are uncommon clinical entities. Tertiary hypothyroidism with 
thyrotropin releasing hormone (TRH) deficiency has not been documented in dogs. 
Congenital cases have been reported in both dogs and cats. 
 
 
SIGNALMENT / HISTORY 
 
Hypothyroidism most commonly occurs in young to middle aged dogs with an average 
age of 7 years. Dogs with autoimmune disease tend to develop hypothyroidism at a 
younger age. While thyroid values decrease within the reference range in senior dogs, 
hypothyroidism is very uncommon and other factors (see below) are likely responsible 
for the observed decreased thyroid concentrations in euthyroid older patients. Spayed 
females and neutered males are at an increased risk when compared to sexually intact 
animals. Breed predispositions have been reported for golden retrievers and Doberman 
pinschers. Thyroiditis is heritable in the beagle, Borzoi, golden retriever, great Dane, 
Irish setter, Doberman pinscher, and old English sheepdogs.  
 
 

Risk Factors 
No known environmental factors have been identified. Breed predispositions as 
outlined above.  

 
Historical Findings 
As thyroid hormone regulates the metabolic rate and influences the functions of 
many organs, clinical signs are often non-specific and insidious in onset. Many 
other diseases can have similar clinical signs to hypothyroidism, which may lead 
to an incorrect diagnosis. As such laboratory testing of thyroid function is often 
performed as part of the diagnostic work in animals with non-thyroidal illness. 

 
CLINICAL FEATURES 
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Common clinical signs include lethargy, mental dullness, weight gain, exercise 
intolerance, alopecia, and obesity.  

 
DIFFERENTIAL DIAGNOSIS 
 
Many metabolic, infectious, neoplastic, congenital, degenerative, and inflammatory 
diseases can cause similar clinical signs and biochemical abnormalities seen with 
hypothyroidism. 
 
DIAGNOSTICS 
 
Laboratory Diagnosis 
 

Thyroxine is the major secretory product of the thyroid while the majority of T3 is derived 
from extra-thyroidal sources. Both T4 and T3 are highly protein bound to serum carrier 
proteins such as thyroid binding globulin, transthyretin and albumin. Only unbound (free) 
hormone is able to penetrate cell membranes, bind to receptors and result in biologic 
activity. Protein bound hormone acts as a reservoir to maintain steady concentrations of 
free hormone in the plasma despite rapid alterations in release and metabolism of T3 
and T4 and changes in the plasma protein concentrations.  

Serum Total T4 
Serum T4 is a sensitive (>90-95%), but not specific test (70-75%) for the diagnosis of 
canine hypothyroidism. The vast majority of dogs with hypothyroidism have a serum T4 
below normal, but some normal dogs and those with a variety of other problems may 
have a low serum T4. A diagnosis of hypothyroidism can be ruled out if the T4 is in the 
upper 50% of the reference range. Autoantibodies to T4 occur in about 15% of 
hypothyroid dogs, and these antibodies may falsely increase the serum T4 concentration 
from below normal into or above the normal range. In house testing of TT4 is not 
recommended.   

Serum Total T3 
Serum T3 concentration is an unreliable test for evaluation of thyroid function.  

Serum free T4 (fT4) 
Thyroxine is highly (99.9%) protein bound in the circulation. Protein binding can be 
altered by many nonthyroidal illnesses and by certain drugs. Measurement of the 
unbound or free hormone can provide a more accurate assessment of thyroid function in 
these cases (sensitivity > 95%, specificity > 97%). The sensitivity of fT4 is equivalent to 
or slightly better than total T4 in diagnosing hypothyroidism in routine cases. More 
importantly, fT4 is more specific, particularly when non-thyroidal factors that can 
influence total T4 are present. Free T4 is less affected by most non-thyroidal illness and 
drugs, but still can be altered in cases of moderate to severe illness. In addition, fT4 by 
equilibrium dialysis is not affected by the presence of T4 autoantibodies that will falsely 
elevate total T4. Measurement of fT4 by equilibrium dialysis should be performed when 
uncommon clinical signs of hypothyroidism are present, the dog is being treated with a 
drug that may affect thyroid function, when non-thyroidal illness is present, and if 
autoantibodies to T4 are detected.  

Serum TSH 
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Primary hypothyroidism results in a decrease in T4 and thus decreased negative 
feedback on the pituitary gland. In response, the pituitary secretes more TSH and 
plasma TSH levels increase. In man, TSH is elevated prior to any decrease of T4 or fT4 
outside the normal range. In the dog, TSH concentration is elevated in only 65-75% of 
cases of hypothyroidism, as such it lacks sensitivity for use as a screening test. The 
combination of decreased total T4 or fT4 with an elevated serum TSH is diagnostic of 
hypothyroidism (specificity > 95%). Therefore, a normal TSH does not rule out 
hypothyroidism, but an elevated TSH combined with a low T4 or fT4 provides a definitive 
diagnosis. 

Diagnosis of Thyroiditis 
Antibodies against either T4 or T3 or both are sometimes present in dogs with thyroiditis 
with or without hypothyroidism. The presence of these antibodies does not indicate that 
the dog is hypothyroid, but suggests that autoimmune thyroid disease is present. These 
antibodies frequently cause false elevation of T4 or T3 concentrations that can result in 
marked elevation of the hormones. Autoantibodies to T4 are present in about 10-15% of 
hypothyroid dogs.  

Dogs with autoimmune thyroiditis may have circulating antibodies to thyroglobulin, the 
primary protein in the colloid of the thyroid gland. This is not a test of thyroid function, but 
rather a marker for the presence of autoimmune thyroiditis. In one long-term study at 
Michigan State University, 20% of asymptomatic, antithyroglobulin positive dogs with 
normal thyroid function progressed to hypothyroidism in 1 year. The presence of these 
antibodies in a dog with borderline laboratory evidence of hypothyroidism and clinical 
signs supports a diagnosis of hypothyroidism. 

 

Additional Considerations 

 Breeds 
Certain breeds have normal ranges of thyroid hormones that are different from 

most other breeds. Few have been evaluated, but greyhounds have serum total T4 and 
fT4 concentrations that are considerably lower than most other breeds. Scottish 
deerhounds, Saluki’s and whippets also have total T4 concentrations that are well below 
the mean concentration of dogs in general. Alaskan sled dogs have serum T4, T3, and 
fT4 concentrations that are below the reference range of most pet dogs, particularly 
during periods of intense training or racing. 

Time of Day 

In one study 50% of normal dogs had a low serum T4 concentration at some time 
during the day. 

Medications 
The drugs that are known to commonly alter thyroid function tests are 

glucocorticoids, phenobarbital, sulfonamides, clomipramine, aspirin, and some other 
NSAIDs. Glucocorticoids suppress total T4 and sometimes fT4 as well. Phenobarbital 
causes decreased total T4 and mild increases in TSH. Sulfonamides can induce overt 
primary hypothyroidism with clinical signs and thyroid function tests that support the 
diagnosis. The changes may be reversible when the medication is discontinued. There 
are dozens of drugs that affect thyroid function and thyroid function tests in man, so 
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many others likely affect the dog as well. 

Nonthyroidal Illness 
Illness not involving the thyroid gland can alter thyroid function tests and has 

been labeled "non-thyroidal illness" or "euthyroid sick syndrome". Any illness can alter 
thyroid function tests, causing a fairly consistent decrease in total T4 and T3 
concentrations in proportion to the severity of illness. Serum TSH concentration is 
increased in 8-10% of dogs with non-thyroidal illness. Serum fT4 measured by 
equilibrium dialysis is less likely to be affected, but can also be increased or decreased. 
However, in dogs with substantial non-thyroidal illness, the fT4 is likely to be decreased. 
It is recommended that testing of thyroid function be postponed until the non-thyroidal 
illness is resolved. If this is not possible, measurement of T4, TSH and fT4 are indicated. 

Ancillary Testing 

 Thyroid Gland Ultrasound 
Although rarely necessary, ultrasound of the thyroid glands (by an experienced 

ultrasonographer) can be used to aid in differentiating dogs with primary hypothyroidism 
from those with non-thyroidal illness. Thyroid glands of hypothyroid dogs tend to be 
smaller, less homogeneous, and hypoechoic than those of euthyroid dogs. There is 
considerable overlap with the ultrasonographic appearance and size of the thyroid 
glands of euthyroid and hypothyroid dogs. Thyroid ultrasound can only be used to help 
support a diagnosis of hypothyroidism if the thyroid glands are quite small. 

 
 

THERAPEUTICS 
 

Drugs 
 

Levothyroxine is the only hormone that appears necessary for treatment 
of hypothyroidism. The frequency of levothyroxine dosing is controversial, and 
the only study to closely evaluate the response to treatment showed that once 
daily treatment is adequate. However, in clinical practice some dogs seem to 
respond better to twice-daily treatment.  

The initial starting dose is 0.02 mg/kg PO q 24 h. In general you will never 
have to exceed exceed 0.8 mg as an initial daily dosage even in very large dogs. 
If the dog has significant cardiovascular disease, diabetes mellitus, or 
hypoadrenocorticism, treatment should be instituted at 25% of the standard dose, 
with the dosage increased by 25% every 2 weeks based on clinical response and 
post-pill testing. Most dogs show improvement within the first 1-2 weeks, with 
increased activity, improved attitude, and partial or complete resolution of 
neurologic signs. The cutaneous manifestations of hypothyroidism may take 
several weeks to months to resolve. Post treatment monitoring may be carried 
out but clinical response is the most important monitoring tool. Peak T4 
concentrations generally occur 4-6 hours after administration of levothyroxine 
and should be in the high normal to slightly above normal range (40-70 nmol/L). 
However, the bioavailability of thyroxine ranges from 13 to 87% in the same dog 
from day to day bringing into the question the utility of random post pill monitoring 
of TT4. It is likely more meaningful (though more expensive) to measure TSH 
(especially if the TSH concentration was elevated pre-treatment) or fT4 

Page 103



concentrations after replacement therapy has been started, especially in animals 
that show a poor clinical response to therapy. Serum TSH concentrations should 
be in the normal range or undetectable and fT4 concentrations should be in the 
normal range. Serum concentrations of TSH and fT4 should not be performed 
until the patient has been on supplementation for at least 2 weeks. If the patient 
was initially started on twice daily therapy, treatment can be reduced to once 
daily treatment when a good clinical response has been obtained.  

Hyperthyroidism is the most common complication of treatment with 
levothyroxine, but it is rare in dogs. Clinical signs are similar to those of 
hyperthyroidism in cats and the diagnosis is confirmed by documenting a 
substantial elevation of serum T4. Treatment consists of stopping levothyroxine 
treatment for 2-3 days, then instituting treatment at a lower dose. 

 
 

COMMENTS 
 

Expected Course and Prognosis 
Response to therapy should be observed in the first 4- 8 weeks post treatment. 
Improvements in mentation and physical activity may be noted within the first 
week though some abnormalities, especially dermatologic signs, may take 
several months to resolve. An absent or incomplete response to therapy may be 
due to an incorrect diagnosis, poor owner compliance, inadequate dosing, or 
poor absorption.  
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Hyperthyroidism	  in	  Cats:	  Diagnosis	  and	  Treatment	  

David	  Bruyette,	  DVM,	  DACVIM	  
Medical	  Director	  

VCA	  West	  Los	  Angeles	  Animal	  Hospital	  
1900	  South	  Sepulveda	  Blvd	  
Los	  Angeles,	  CA	  	  90025	  

	  

Hyperthyroidism	  is	  recognized	  as	  the	  most	  common	  endocrinopathy	  of	  older	  cats.	  Despite	  

worldwide	  occurrence,	  the	  pathogenesis	  of	  feline	  hyperthyroidism	  remains	  unclear.	  

Traditional	  methods	  of	  managing	  feline	  hyperthyroidism	  include	  thyroidectomy,	  anti-‐

thyroid	  medications,	  and	  radioactive	  iodine.	  	  Recent	  studies	  document	  that	  another	  option	  

now	  exists	  for	  hyperthyroid	  cats;	  feeding	  a	  limited-‐iodine	  food	  normalizes	  thyroid	  hormone	  

concentrations	  and	  alleviates	  clinical	  signs	  of	  hyperthyroidism.	  	  Surgery	  and	  radioactive	  

iodine	  are	  designed	  to	  provide	  permanent	  solutions,	  whereas,	  oral	  anti-‐thyroid	  drugs	  and	  

nutritional	  management	  control	  hyperthyroidism	  and	  are	  needed	  daily	  to	  achieve/maintain	  

their	  effect.	  All	  management	  options	  are	  effective	  and	  each	  has	  its	  pros	  and	  cons.	  	  It’s	  

important	  to	  discuss	  all	  options	  with	  pet	  owners	  so	  the	  appropriate	  management	  can	  be	  

selected	  for	  each	  hyperthyroid	  cat.	  

Diagnosis	  

Diagnosis	  most	  often	  is	  based	  on	  the	  presence	  of	  one	  or	  more	  typical	  clinical	  signs	  and	  

increased	  serum	  total	  thyroxine	  (T4)	  concentration.	  However,	  up	  to	  10%	  of	  all	  hyperthyroid	  

cats	  and	  40%	  of	  those	  with	  mild	  disease	  have	  serum	  T4	  values	  within	  reference	  range	  1,2	  The	  

diagnosis	  of	  hyperthyroidism	  should	  not	  be	  excluded	  on	  the	  basis	  of	  a	  single	  normal	  serum	  

T4	  value,	  especially	  in	  a	  cat	  with	  typical	  clinical	  signs,	  a	  palpable	  thyroid	  nodule	  and	  serum	  

T4	  in	  the	  upper	  half	  of	  the	  normal	  range.3	  In	  these	  cases,	  serum	  free	  T4	  (fT4),	  measured	  by	  

equilibrium	  dialysis,	  may	  provide	  an	  alternative	  means	  of	  diagnosing	  hyperthyroidism	  in	  

cats	  with	  normal	  serum	  total	  T4	  values.	  Studies	  document	  that	  up	  to	  20%	  of	  sick	  euthyroid	  

cats	  can	  have	  increased	  fT4	  concentration.4	  Therefore,	  it	  is	  most	  appropriate	  and	  reliable	  to	  

interpret	  the	  two	  values	  together.	  Mid-‐to-‐high	  reference	  range	  total	  T4	  and	  increased	  fT4	  

concentration	  is	  consistent	  with	  hyperthyroidism.	  In	  contrast,	  low	  total	  T4	  and	  increased	  fT4	  

values	  are	  usually	  associated	  with	  non-‐thyroidal	  illness.	  

Page 105



Management	  Options	  

Once	  hyperthyroidism	  has	  been	  diagnosed,	  all	  management	  options	  (thyroidectomy,	  

radioactive	  iodine,	  anti-‐thyroid	  drugs,	  nutritional	  management)	  should	  be	  discussed	  with	  

pet	  owners.	  	  All	  options	  can	  be	  ≥	  90%	  effective	  for	  controlling	  hyperthyroidism	  when	  used	  

appropriately.	  The	  selected	  management	  option	  will	  differ	  for	  each	  cat	  based	  on	  several	  

considerations	  (Table	  1).	  	  Radioactive	  iodine	  therapy	  is	  considered	  the	  gold	  standard	  for	  

treatment	  of	  hyperthyroidism;	  however,	  most	  pet	  owners	  currently	  opt	  for	  medical	  

management.	  	  Until	  recently,	  this	  included	  oral	  or	  transdermal	  anti-‐thyroid	  drugs.	  	  Now	  

nutritional	  management	  using	  a	  limited-‐iodine	  food	  is	  another	  option	  for	  cats	  with	  

hyperthyroidism.	  	  

	  

Radioactive	  Iodine	  

	  

Radioiodine	  treatment	  is	  often	  considered	  the	  best	  option	  for	  many	  hyperthyroid	  cats	  

because:	  

• It	  has	  the	  potential	  to	  eliminate	  a	  benign	  thyroid	  tumor	  or	  abnormal	  thyroid	  tissue	  with	  

a	  single	  treatment	  

• It	  treats	  extra-‐thyroidal	  thyroid	  tissue,	  which	  may	  occur	  in	  10	  to	  20%	  of	  hyperthyroid	  

cats	  

• No	  general	  anesthesia	  is	  required	  

• Reported	  side	  effects	  are	  minimal	  

Cats	  should	  be	  stable	  prior	  to	  radioiodine	  therapy;	  those	  with	  clinically	  significant	  

cardiovascular,	  renal,	  gastrointestinal,	  or	  endocrine	  (e.g.,	  diabetes	  mellitus)	  disease	  may	  not	  

be	  very	  good	  candidates,	  especially	  because	  of	  the	  time	  necessary	  for	  boarding	  after	  

treatment.5	  	  

	  

After	  administration,	  radioactive	  iodine	  is	  actively	  concentrated	  by	  the	  thyroid	  gland	  and	  

has	  a	  half-‐life	  of	  8	  days.	  	  It	  emits	  both	  ß-‐particles	  and	  γ-‐radiation;	  the	  ß-‐particles	  are	  

responsible	  for	  the	  majority	  of	  tissue	  destruction,	  but	  are	  only	  locally	  destructive,	  traveling	  

a	  maximum	  of	  2	  mm.	  Therefore,	  no	  significant	  damage	  to	  adjacent	  parathyroid	  tissue,	  

atrophic	  thyroid	  tissue,	  or	  other	  cervical	  structures	  is	  expected.	  	  The	  main	  limitation	  to	  

widespread	  use	  of	  radioactive	  iodine	  is	  the	  requirement	  for	  special	  licensing	  and	  the	  
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isolation	  of	  the	  cat	  for	  variable	  periods	  after	  treatment.	  This	  can	  range	  from	  several	  days	  to	  

several	  weeks	  depending	  on	  state	  or	  local	  radiation	  regulations	  and	  the	  dose	  administered.6	  

	  

The	  goal	  of	  treatment	  is	  to	  restore	  euthyroidism	  with	  the	  smallest	  possible	  single	  dose	  of	  

radioactive	  iodine,	  while	  avoiding	  development	  of	  hypothyroidism.6	  Controversy	  exists	  as	  

to	  the	  best	  method	  of	  calculating	  the	  optimum	  dose	  for	  individual	  cats.	  5,6	  Based	  on	  the	  

majority	  of	  reported	  cases,	  post-‐treatment	  hypothyroidism	  is	  transient	  and	  generally	  

uncommon	  (2	  to	  7%	  of	  cases);	  even	  fewer	  cats	  have	  clinical	  signs	  or	  appear	  to	  require	  

thyroid	  hormone	  replacement.	  7-‐11	  However,	  up	  to	  30%	  (50	  of	  165	  cats)	  were	  hypothyroid	  3	  

months	  after	  radioactive	  iodine	  therapy	  in	  one	  study;	  of	  these,	  56%	  (19	  of	  34	  hypothyroid	  

cats	  with	  available	  information)	  had	  clinical	  signs	  of	  hypothyroidism	  and	  52%	  (23	  of	  44	  

cats)	  were	  given	  thyroid	  hormone	  supplementation.12	  Thyroid	  hormone	  replacement	  may	  

be	  needed	  in	  some	  cats,	  especially	  those	  with	  concurrent	  kidney	  disease,	  since	  

hypothyroidism	  has	  been	  associated	  with	  azotemia	  and	  decreased	  survival	  time	  in	  

previously	  hyperthyroid	  cats.13	  Owners	  should	  be	  advised	  of	  this	  possibility,	  particularly	  if	  

their	  motivation	  is	  to	  avoid	  long-‐term	  oral	  medication.	  

	  

Anti-‐Thyroid	  Drugs	  

	  

Anti-‐thyroid	  drugs	  (e.g.,	  methimazole,	  carbimazole)	  are	  commonly	  used	  for	  treatment	  of	  

hyperthyroidism	  in	  cats.	  14-‐21	  If	  administered	  appropriately,	  they	  reliably	  inhibit	  the	  

synthesis	  of	  thyroid	  hormones	  and	  thereby	  lower	  serum	  thyroid	  hormone	  concentrations.	  

These	  drugs	  do	  not	  affect	  the	  thyroid	  gland’s	  ability	  to	  trap	  inorganic	  iodide	  or	  release	  

preformed	  hormones.	  They	  are	  widely	  recommended	  to	  stabilize	  hyperthyroid	  cats	  prior	  to	  

surgery	  and	  are	  the	  only	  drugs	  that	  can	  be	  used	  chronically	  for	  management	  of	  

hyperthyroidism.6	  	  Almost	  all	  cats	  are	  potential	  candidates	  unless	  thyroid	  carcinoma	  is	  

suspected.	  

	  

Anti-‐thyroid	  drugs	  used	  most	  often	  in	  cats	  include	  methimazole	  and	  carbimazole;	  both	  can	  

be	  given	  orally	  or	  formulated	  for	  transdermal	  application.	  	  Custom	  formulation	  of	  

transdermal	  products	  may	  increase	  expense	  of	  therapy	  and	  stability	  of	  the	  product	  is	  not	  

guaranteed.	  	  Results	  of	  a	  recent	  prospective	  study	  conducted	  in	  New	  Zealand	  showed	  that	  
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once	  daily	  treatment	  for	  12	  weeks	  with	  transdermal	  methimazole	  in	  a	  novel	  lipophilic	  

vehicle	  was	  as	  effective	  as	  twice-‐daily	  carbimazole	  administered	  orally.14	  	  

While	  many	  cats	  have	  been	  successfully	  managed	  long-‐term	  with	  anti-‐thyroid	  drugs,	  it’s	  

important	  to	  monitor	  for	  potential	  side	  effects	  that	  have	  been	  associated	  with	  their	  

use.15,18,19,21	  	  In	  the	  study	  with	  the	  largest	  number	  of	  cats,	  18%	  had	  side	  effects	  associated	  

with	  methimazole;	  a	  more	  recent	  study	  revealed	  that	  44%	  of	  39	  cats	  had	  side	  effects.15,19	  	  In	  

44	  cats	  receiving	  carbimazole	  for	  1	  year,	  44%	  had	  associated	  side	  effects	  with	  

gastrointestinal	  signs	  (decreased	  appetite,	  vomiting,	  diarrhea)	  being	  most	  common.	  	  In	  

another	  study,	  13%	  of	  39	  cats	  treated	  with	  carbimazole	  experienced	  side	  effects.18	  It’s	  

difficult	  to	  determine	  what	  %	  of	  side	  effects	  are	  caused	  by	  the	  drug	  versus	  something	  else	  

such	  as	  concurrent	  disease.21	  

	  

Most	  adverse	  reactions	  occur	  within	  the	  first	  few	  weeks	  to	  months	  after	  beginning	  therapy	  

and	  include	  depression,	  inappetence,	  vomiting,	  and	  self-‐induced	  excoriations	  of	  the	  head	  

and	  neck	  (facial	  pruritus).	  	  Gastrointestinal	  signs	  are	  less	  common	  with	  transdermal	  

administration	  of	  methimazole.16	  Mild	  to	  serious	  hematological	  complications,	  including	  

agranulocytosis	  and	  thrombocytopenia	  either	  alone	  or	  concurrently,	  and	  more	  rarely	  

immune-‐mediated	  hemolytic	  anemia	  may	  also	  occur.	  	  Hepatic	  toxicity	  with	  marked	  

increases	  in	  bilirubin	  concentration	  and	  hepatic	  enzyme	  activities	  has	  been	  described	  in	  

less	  than	  2%	  of	  cats	  treated	  with	  methimazole.	  Cessation	  of	  therapy	  is	  required	  if	  either	  

serious	  hematologic	  or	  hepatic	  reactions	  develop.	  Serum	  antinuclear	  antibodies	  develop	  in	  

approximately	  50%	  of	  cats	  treated	  with	  methimazole	  for	  longer	  than	  6	  months,	  usually	  in	  

cats	  on	  high-‐dose	  therapy	  (>	  15	  mg/day).	  Although	  clinical	  signs	  of	  a	  lupus-‐like	  syndrome	  

have	  not	  been	  reported,	  decreasing	  the	  daily	  dosage	  is	  recommended.6	  

	  

Nutritional	  Management	  

Production	  of	  thyroid	  hormone	  requires	  uptake	  by	  the	  thyroid	  gland	  of	  sufficient	  amounts	  

of	  iodine,	  which	  is	  provided	  by	  dietary	  intake.	  	  The	  only	  function	  for	  ingested	  iodine	  is	  for	  

thyroid	  hormone	  synthesis.5	  This	  observation	  led	  to	  the	  hypothesis	  that	  limiting	  dietary	  

iodine	  intake	  could	  be	  used	  to	  control	  thyroid	  hormone	  production	  and	  potentially	  manage	  

hyperthyroidism	  in	  cats.	  	  After	  more	  than	  a	  decade	  of	  research	  and	  development,	  a	  limited-‐

iodine	  therapeutic	  food	  (Hill’s®	  Prescription	  Diet®	  y/dTM	  Feline)	  containing	  <	  0.3	  ppm	  
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(mg/kg)	  iodine	  on	  a	  dry	  matter	  basis	  (DMB),	  is	  now	  available	  as	  an	  option	  for	  managing	  

cats	  with	  hyperthyroidism.	  

Iodine	  Content	  of	  Commercial	  Cat	  Foods	  

Iodine	  occurs	  naturally	  in	  many	  ingredients	  typically	  used	  in	  the	  manufacture	  of	  

commercial	  pet	  foods	  (particularly	  fish,	  shellfish	  and	  fresh	  meats)	  and	  unless	  steps	  are	  

taken	  to	  strictly	  control	  the	  iodine	  content	  of	  ingredients,	  the	  final	  iodine	  concentration	  in	  

pet	  foods	  varies	  widely.22-‐25	  	  Commercial	  cat	  foods	  in	  New	  Zealand	  had	  iodine	  amounts	  

ranging	  from	  0.19	  to	  21.2	  ppm	  in	  one	  study	  whereas	  in	  Germany	  a	  range	  of	  0.22	  to	  6.4	  ppm	  

was	  reported.22,26	  	  Evaluation	  of	  28	  canned	  cat	  foods	  in	  the	  US	  revealed	  an	  iodine	  content	  

ranging	  from	  1.09	  to	  52.3	  ppm	  (mean	  =	  7.83)	  and	  14	  dry	  cat	  foods	  contained	  iodine	  

amounts	  ranging	  from	  1.34	  to	  5.94	  ppm	  (mean	  =	  2.77).	  25	  Based	  on	  these	  studies,	  the	  

amount	  of	  iodine	  is	  much	  higher	  in	  many	  canned	  foods	  compared	  with	  dry	  foods	  and	  

variability	  of	  iodine	  content	  is	  much	  greater	  in	  canned	  food.	  22,25-‐26	  

Multiple	  feeding	  trials	  have	  been	  conducted	  in	  a	  research	  colony	  using	  over	  100	  cats	  with	  

naturally	  occurring	  hyperthyroidism	  to	  determine	  the	  safety	  and	  effectiveness	  of	  limited	  

dietary	  iodine	  in	  the	  management	  of	  the	  disease.	  	  The	  results	  of	  all	  studies	  support	  that	  a	  

therapeutic	  food	  with	  dietary	  iodine	  ≤	  0.3	  ppm	  iodine	  (dry	  matter	  basis)	  provides	  a	  safe	  and	  

effective	  management	  option	  for	  cats	  with	  naturally	  occurring	  hyperthyroidism.	  Serum	  total	  

thyroxine	  concentrations	  return	  to	  the	  normal	  range	  within	  4	  to	  12	  weeks	  of	  initiating	  

nutritional	  management	  and	  90%	  hyperthyroid	  cats	  maintained	  on	  the	  limited-‐iodine	  food	  

as	  the	  sole	  source	  of	  nutrition	  become	  euthyroid.	  

Three	  studies	  were	  designed	  to	  determine	  the	  magnitude	  of	  iodine	  control	  necessary	  to	  

return	  newly	  diagnosed	  cats	  to	  a	  euthyroid	  state;27	  the	  maximum	  level	  of	  dietary	  iodine	  that	  

maintains	  cats	  in	  a	  euthyroid	  state;28	  and	  the	  effectiveness	  of	  a	  therapeutic	  food	  formulated	  

based	  on	  the	  previous	  studies	  to	  control	  naturally	  occurring	  hyperthyroidism	  in	  cats.29	  In	  

summary,	  results	  of	  these	  studies	  demonstrated	  that	  a	  food	  with	  0.17	  or	  0.32	  ppm	  iodine	  

(DMB)	  maintained	  normal	  thyroid	  hormone	  concentrations	  in	  hyperthyroid	  cats,	  helping	  to	  

further	  define	  the	  range	  of	  iodine	  effective	  for	  managing	  hyperthyroidism.	  

	  

We	  have	  treated	  22	  cats	  to	  date	  with	  feline	  y/d	  with	  follow-‐up	  data	  for	  at	  least	  6	  months.	  All	  

of	  the	  cats	  found	  at	  least	  one	  form	  of	  the	  diet	  (dry	  or	  canned)	  to	  be	  palatable.	  Nineteen	  of	  22	  
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(86%)	  cats	  experienced	  clinical	  improvement	  with	  normalization	  of	  their	  TT4	  

concentrations.	  Of	  the	  three	  cats	  that	  failed	  to	  achieve	  remission,	  2	  cats	  were	  discovered	  to	  

be	  eating	  foods	  other	  than	  y/d	  and	  when	  the	  owners	  switched	  them	  to	  y/d	  exclusively	  

remission	  of	  hyperthyroidism	  was	  achieved.	  One	  cat	  (5%)	  failed	  to	  respond	  to	  dietary	  

therapy	  and	  was	  subsequently	  treated	  with	  131-‐I.	  	  

	  

We	  are	  currently	  conducting	  a	  prospective	  study	  evaluating	  the	  efficacy	  of	  feline	  y/d	  in	  

managing	  feline	  hyperthyroidism	  to	  include	  monitoring	  of	  thyroid	  function	  (TT4,	  fT4ED,	  

TSH),	  clinical	  signs,	  body	  weight,	  renal	  function	  and	  blood	  pressure	  pre	  and	  post-‐treatment.	  

The	  study	  should	  be	  completed	  in	  2015.	  

	  

Newly	  Diagnosed	  Patients	  	  

	  

After	  confirming	  the	  diagnosis	  and	  performing	  a	  thorough	  patient	  evaluation,	  nutritional	  

management	  should	  be	  discussed	  along	  with	  other	  options	  for	  managing	  hyperthyroidism.	  	  

If	  selected	  as	  the	  management	  option,	  gradual	  transition	  to	  the	  limited-‐iodine	  food	  (Hill’s®	  

Prescription	  Diet®	  y/dTM	  Feline)	  over	  at	  least	  7	  days	  is	  recommended.	  It	  is	  very	  important	  

to	  counsel	  owners	  so	  they	  understand	  that	  success	  of	  nutritional	  management	  depends	  on	  

the	  limited-‐iodine	  food	  being	  the	  sole	  source	  of	  nutrition	  for	  their	  cat.	  

	  

The	  first	  recheck	  evaluation	  should	  be	  done	  4	  weeks	  after	  completing	  the	  transition	  to	  y/d	  

Feline	  (i.e.,	  once	  the	  cat	  has	  eaten	  y/d	  exclusively	  for	  4	  weeks)	  and	  as	  a	  minimum	  should	  

include	  physical	  examination	  and	  measurement	  of	  T4,	  BUN,	  serum	  creatinine,	  and	  urine	  

specific	  gravity.	  	  All	  cats	  should	  have	  decreased	  T4	  concentrations	  compared	  with	  baseline	  

and	  many	  will	  have	  returned	  to	  normal	  by	  the	  4-‐week	  evaluation.	  	  Clinical	  improvement	  

including	  weight	  gain,	  improved	  hair	  coat	  and	  decreased	  tachycardia/cardiac	  murmur	  also	  

may	  be	  noted	  by	  the	  first	  evaluation.	  	  Clinical	  signs	  should	  continue	  improving	  by	  the	  next	  

re-‐evaluation	  at	  8	  weeks	  and	  most	  cats	  will	  be	  euthyroid.	  Some	  cats	  require	  slightly	  longer	  

to	  become	  euthyroid;	  however,	  it’s	  expected	  that	  90%	  will	  have	  normal	  T4	  concentrations	  if	  

the	  limited-‐iodine	  food	  is	  their	  sole	  source	  of	  nutrition.	  

	  

If	  euthyroidism	  is	  not	  achieved	  within	  4	  to	  12	  weeks,	  a	  thorough	  history	  is	  indicated	  to	  

confirm	  that	  only	  the	  limited-‐iodine	  food	  is	  being	  fed.	  	  
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Managing	  Hyperthyroid	  Cats	  with	  Concurrent	  Kidney	  Disease	  

Chronic	  kidney	  disease	  (CKD)	  and	  hyperthyroidism	  are	  more	  likely	  to	  be	  diagnosed	  in	  older	  

cats	  so	  it’s	  not	  surprising	  that	  many	  hyperthyroid	  cats	  have	  CKD.	  	  Untreated	  

hyperthyroidism	  complicates	  the	  diagnosis	  of	  CKD	  because	  it’s	  associated	  with	  increased	  

glomerular	  filtration	  rate	  (GFR)	  and	  therefore	  often	  masks	  biochemical	  markers	  of	  CKD.	  	  

Regardless	  of	  the	  therapeutic	  modality	  (methimazole,	  surgical	  thyroidectomy,	  or	  

radioiodine),	  decreased	  GFR,	  increased	  serum	  urea	  and	  creatinine	  concentrations	  and	  

development	  of	  overt	  clinical	  signs	  of	  kidney	  disease	  have	  been	  reported	  after	  successful	  

treatment	  of	  hyperthyroidism.4,33-‐36	  The	  presence	  of	  underlying	  CKD	  may	  affect	  the	  

prognosis	  -‐	  one	  study	  documented	  a	  shorter	  survival	  time	  in	  hyperthyroid	  cats	  with	  

azotemia.7	  However,	  two	  recent	  studies	  comparing	  survival	  of	  cats	  that	  developed	  azotemia	  

with	  those	  that	  did	  not	  after	  treatment	  of	  hyperthyroidism	  found	  no	  significant	  difference	  

between	  the	  two	  groups	  if	  cats	  did	  not	  become	  hypothyroid	  post-‐treatment.38,39	  

	  

The	  reported	  occurrence	  of	  azotemia	  after	  treatment	  of	  hyperthyroidism	  ranges	  from	  15	  to	  

49%.	  31,35-‐37,40	  Iatrogenic	  hypothyroidism	  has	  been	  reported	  to	  decrease	  GFR	  in	  human	  

patients.41	  Post-‐treatment	  iatrogenic	  hypothyroidism	  has	  been	  reported	  in	  cats	  after	  

radioiodine	  therapy	  and	  bilateral	  thyroidectomy,	  which	  constituted	  the	  predominant	  

therapeutic	  modalities	  in	  previous	  studies.40	  In	  one	  recent	  study,	  cats	  with	  iatrogenic	  

biochemical	  hypothyroidism	  were	  almost	  twice	  as	  likely	  to	  develop	  azotemia	  post-‐

treatment	  as	  euthyroid	  cats.38	  The	  hypothyroid	  cats	  with	  azotemia	  had	  shorter	  survival	  

times	  than	  cats	  without	  azotemia,	  whereas,	  consistent	  with	  previous	  reports,	  there	  was	  no	  

difference	  in	  survival	  times	  of	  euthyroid	  cats	  with	  or	  without	  azotemia.	  	  

	  

It’s	  not	  possible	  to	  consistently	  predict	  which	  cats	  will	  develop	  overt	  CKD	  after	  treatment	  of	  

hyperthyroidism	  or	  have	  progression	  of	  their	  kidney	  disease.	  	  This	  should	  be	  considered	  

when	  deciding	  on	  treatment	  options,	  particularly	  those	  that	  are	  irreversible	  

(thyroidectomy,	  radioactive	  iodine).	  	  Regardless	  of	  the	  option	  selected	  for	  managing	  

hyperthyroidism,	  it’s	  important	  to	  remember	  that	  the	  only	  intervention	  shown	  to	  improve	  

quality	  of	  life	  and	  prolong	  survival	  time	  in	  cats	  with	  naturally	  occurring	  CKD	  is	  feeding	  a	  

therapeutic	  renal	  food.42,43	  Until	  recent	  availability	  of	  limited-‐iodine	  food,	  nutritional	  

recommendations	  have	  not	  generally	  been	  considered	  for	  hyperthyroid	  cats	  without	  

azotemia.	  In	  cats	  with	  compromised	  renal	  function,	  but	  without	  azotemia	  (IRIS	  Stage	  1),	  the	  
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decrease	  in	  GFR	  associated	  with	  normalizing	  serum	  T4	  levels	  may	  be	  sufficient	  to	  prevent	  

effective	  clearing	  of	  protein	  metabolic	  by-‐products	  (BUN	  and	  creatinine)	  when	  dietary	  

intake	  of	  protein	  and	  phosphorus	  is	  high.	  This	  could	  contribute	  to	  the	  occurrence	  of	  post-‐

therapy	  azotemia	  in	  hyperthyroid	  cats.	  

	  

In	  our	  work	  with	  22	  cats	  with	  hyperthyroidism	  treated	  with	  feline	  y/d,	  4/22	  cats	  (18%)	  

were	  azotemic	  (IRIS	  Stage	  1	  and	  2	  CKD)	  prior	  to	  starting	  the	  diet.	  All	  4	  cats	  experienced	  

normalization	  of	  their	  BUN	  and	  creatinine	  within	  30-‐150	  days	  along	  with	  normalization	  of	  

their	  TT4’s.	  One	  potential	  explanation	  is	  that	  the	  expected	  decrease	  in	  GFR	  associated	  with	  

normalizing	  serum	  T4	  may	  be	  offset	  by	  the	  nutrient	  profile	  of	  the	  limited-‐iodine	  food	  which	  

is	  similar	  foods	  for	  mature	  adult	  cats	  or	  cats	  with	  early	  CKD.	  	  Additional	  study	  is	  needed	  to	  

better	  understand	  the	  effects	  of	  using	  limited-‐iodine	  food	  on	  hyperthyroid	  cats	  with	  

concurrent	  kidney	  disease.	  	  	  

	  

Conclusions/Summary	  

	  

Hyperthyroidism	  is	  the	  most	  common	  endocrine	  disease	  of	  older	  cats	  worldwide.	  While	  the	  

pathogenesis	  is	  unclear,	  several	  effective	  management	  options	  are	  available.	  	  	  All	  should	  be	  

discussed	  with	  pet	  owners,	  including	  pros/cons,	  so	  that	  the	  best	  option	  can	  be	  selected	  for	  

individual	  patients	  and	  their	  owners.	  	  Feeding	  a	  limited-‐iodine	  food	  is	  now	  available	  as	  an	  

option	  for	  effective	  management	  of	  hyperthyroid	  patients.	  	  When	  fed	  as	  the	  sole	  source	  of	  

nutrition,	  approximately	  90%	  of	  hyperthyroid	  cats	  become	  euthyroid	  within	  4	  to	  12	  weeks.	  	  

To	  date,	  over	  150	  cats	  with	  naturally	  occurring	  hyperthyroidism	  have	  been	  managed	  

successfully	  by	  feeding	  a	  limited-‐iodine	  food,	  most	  for	  2-‐3	  years	  and	  some	  cats	  for	  as	  long	  as	  

6	  years.	  	  	  
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Table	  1.	  	  Advantages/disadvantages	  of	  options	  for	  managing	  cats	  with	  hyperthyroidism	  
	  

*Important	  consideration	  due	  to	  potential	  for	  worsening	  renal	  function	  in	  cats	  with	  kidney	  
disease	  

	  

	  
	  

	  

	  

Option	   Advantages	   Disadvantages	  

Thyroidectomy	   Cures	  current	  tumor	  

High	  initial	  costs	  
Requires	  anesthesia	  
Hospitalization	  required	  
Risk	  of	  post-‐operative	  hypocalcaemia	  
Irreversible*	  

Radioactive	  Iodine	  

Cures	  current	  tumor	  
Single	  treatment	  
Effective	  for	  ectopic	  tissue	  
Side	  effects	  uncommon	  

High	  initial	  costs	  
Limited	  availability	  
Hospitalization	  required	  
Irreversible*	  

Anti-‐Thyroid	  Drugs	  
Routinely	  available	  
Reversible	  
Costs	  spread	  over	  time	  

Not	  curative	  (controls	  T4	  and	  signs)	  
Daily	  administration	  needed	  
Drug	  side	  effects	  

Limited-‐Iodine	  Food	  
Routinely	  available	  
Reversible	  
Costs	  spread	  over	  time	  

Not	  curative	  (controls	  T4	  and	  signs))	  
Cat	  can	  only	  eat	  a	  single	  food	  
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Getting	  the	  Most	  From	  Your	  CBC	  
Heidi	  Ward,	  DVM,	  DACVIM	  
	  
Importance	  of	  looking	  at	  a	  blood	  film	  
Every	  patient	  should	  have	  a	  blood	  film	  reviewed	  to	  verify	  results	  obtained	  from	  in-‐house	  analyzers	  and	  to	  gain	  
additional	  information	  including	  cell	  morphology,	  presence	  of	  immature	  cells,	  toxic	  changes,	  and	  parasites.	  It	  
is	  imperative	  the	  blood	  film	  be	  prepared	  quickly	  after	  the	  blood	  draw	  to	  avoid	  artifactual	  changes.	  
The	  quality	  blood	  film	  
A	  good	  quality	  (well	  made	  and	  stained)	  blood	  film	  is	  necessary	  to	  accurately	  classify	  cells,	  evaluate	  
morphology,	  identify	  parasites	  and	  estimate	  RBC,	  WBC	  and	  platelet	  densities.	  Blood	  films	  should	  have	  three	  
components	  including	  a	  body,	  monolayer	  and	  feathered	  edge.	  	  	  

• A	  drop	  of	  blood	  is	  placed	  on	  a	  glass	  slide	  just	  above	  frosted/labeled	  end	  
• Place	  edge	  of	  2nd	  “pusher”	  slide	  at	  ~45°	  angle	  in	  front	  of	  drop	  of	  blood,	  pull	  pusher	  slide	  back	  into	  

blood	  drop	  and	  allow	  blood	  to	  move	  across	  edge	  of	  pusher	  slide	  
• Keeping	  the	  same	  angle,	  and	  using	  one	  smooth	  motion,	  move	  pusher	  slide	  forward	  down	  the	  length	  of	  

the	  slide	  	  
• Air	  dry	  (~10	  min)	  and	  stain	  with	  Dip	  Quick	  (Jorvet).	  	  Stains	  are	  made	  up	  of	  fixative	  (methanol),	  

eosinophilic	  (orange)	  and	  basophilic	  (blue)	  components.	  	  Rinse	  and	  air	  dry	  when	  done.	  	  
Estimation	  of	  cells	  	  

• RBC	  density:	  Location	  of	  monolayer	  in	  relation	  to	  feathered	  edge;	  the	  more	  microscope	  fields	  it	  takes	  
to	  get	  to	  the	  monolayer	  indicates	  varying	  degrees	  of	  anemia	  

• WBC	  density:	  Average	  #	  WBCs/10,	  40X	  fields	  X	  2,000	  =	  WBCs/uL	  
• Platelet	  density:	  	  Average	  #	  PLTs/10,	  100X	  fields	  X	  20,000	  =	  PLTs/uL	  (7-‐10	  plts/hpf	  is	  adequate).	  	  Always	  

scan	  for	  platelet	  clumps	  and	  fibrin	  clots.	  	  If	  present	  estimated	  or	  reported	  value	  should	  be	  viewed	  as	  a	  
minimum	  number.	  	  	  

Review	  of	  morphology	  
• Erythrocytes	  

Normal	  erythrocytes	  in	  dogs	  are	  6.5-‐7.0	  um	  biconcave	  discs	  that	  have	  central	  pallor	  and	  mild	  rouleaux	  
formation.	  	  In	  contrast,	  normal	  erythrocytes	  in	  cats	  are	  smaller	  ranging	  from	  5.0-‐6.0	  um,	  generally	  lack	  central	  
pallor,	  and	  can	  exhibit	  moderate	  to	  marked	  rouleaux	  formation.	  
	  
The	  following	  changes	  should	  be	  noted	  when	  evaluating	  a	  blood	  film:	  	  

! Anisocytosis:	  Variation	  in	  cell	  size.	  RBCs	  are	  larger	  in	  regenerative	  anemia	  and	  smaller	  in	  iron	  deficiency	  
or	  liver	  disease,	  especially	  portosystemic	  shunts.	  

! Polychromasia:	  	  Basophilic	  appearance	  to	  RBCs	  indicating	  regeneration;	  equivalent	  to	  reticulocytes	  
(NMB	  stain)	  

! Hypochromasia:	  	  Pale	  RBCs;	  staining	  quality	  is	  dependent	  on	  the	  hemoglobin	  concentration	  
(regenerative	  responses	  and	  iron	  deficiency)	  	  	  

! Poikilocytosis:	  Abnormally	  shaped	  cells;	  they	  should	  be	  further	  classified,	  if	  possible.	  
" More	  common/significant	  

o Echinocytes:	  Evenly	  spaced	  and	  sized	  spicules;	  crenation	  (common	  with	  artifact;	  uremia,	  snake	  
bite)	  

o Acanthocytes:	  Unevenly	  spaces	  and	  sized	  often	  blunt	  spicules;	  spur	  cell	  (liver,	  splenic	  disease)	  
o Schistocytes:	  Fragments	  (vasculitis,	  DIC,	  iron	  deficiency,	  heartworm)	  
o Keratocytes:	  Blister	  cell	  or	  helmet/purse	  cell;	  fragmentation	  
o Spherocytes:	  	  Smaller,	  round	  RBCs	  that	  lack	  central	  pallor;	  dog	  only	  (IHA,	  fragmentation,	  post-‐

transfusion,	  burns,	  snake	  bite,	  zinc	  toxicity)	  
" Less	  common/significant	  
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o Ghost	  cell:	  pale,	  barely	  visible	  RBC	  (intravascular	  hemolysis)	  
o Codocytes:	  Bull’s	  eye/target	  cells	  (regenerative	  anemia,	  liver/renal	  disease,	  iron	  deficiency)	  
o Leptocytes:	  Folded	  and	  pale	  cells	  (iron	  deficiency,	  liver	  disease,	  regenerative	  anemia)	  	  
o Stomatocytes:	  Mouth	  cell;	  Alaskan	  malamute,	  schnauzer	  have	  hereditary	  defect	  in	  RBC	  

membrane	  
o Elliptocytes/ovalocytes:	  Oval	  shape	  (bone	  marrow	  abnormalities,	  hepatic	  lipidosis,	  PSS	  in	  cats	  

and	  myelofibrosis,	  myelodysplastic	  	  syndrome	  and	  inherited	  conditions	  in	  dogs)	  
o Dacryocyte:	  Tear	  drop	  (myelofibrosis,	  neoplasia)	  

! Rouleaux:	  Stack	  of	  coins	  formation	  of	  RBCs	  (increased	  protein);	  will	  disperse	  with	  saline	  dilution	  
! Agglutination:	  Grape-‐like	  clusters	  of	  RBCs;	  (immune	  mediated	  anemia);	  will	  not	  disperse	  with	  saline	  

dilution	  
o Saline	  dilution	  test:	  Mix	  1	  drop	  EDTA	  blood	  and	  9	  drops	  saline;	  place	  drop	  of	  mixture	  on	  slide,	  

coverslip	  and	  look	  for	  clumps	  of	  RBCs	  that	  do	  not	  disperse.	  	  Can	  dilute	  further	  -‐	  1	  drop	  saline	  
with	  scant	  blood.	  

! Basophilic	  stippling:	  Multiple	  fine,	  small	  dot-‐like	  inclusions	  in	  RBCs	  (regenerative	  anemia,	  lead	  
poisoning).	  	  

! Nucleated	  RBCs:	  Seen	  in	  regenerative	  anemia	  and	  bone	  marrow	  injury.	  When	  nRBCs	  exceed	  7-‐10/100	  
WBCs;	  the	  analyzer	  total	  nucleated	  cell	  count	  must	  be	  corrected.	  Corrected	  WBC=	  TNCC	  x	  
(100/100+nRBCs	  per	  100	  WBCs).	  

! Howell	  Jolly	  bodies:	  Small,	  purple,	  round	  nuclear	  remnants	  (regenerative	  anemia,	  splenectomized	  
animals,	  animals	  receiving	  steroids.	  	  

! Heinz	  bodies:	  Pale	  areas/knob	  projections	  secondary	  to	  oxidative	  damage	  to	  globin	  of	  hemoglobin	  
molecule.	  Low	  numbers	  can	  be	  seen	  in	  clinically	  healthy	  cats.	  	  

! Eccentrocytes:	  Hemoglobin	  pushed	  to	  one	  side	  of	  RBC;	  secondary	  to	  oxidative	  damage	  
! Parasites	  

o Microfilaria;	  common	  in	  dogs,	  rare	  in	  cats	  
o Cytauxzoon	  felis;	  Signet	  ring	  piroplasms	  in	  RBCs;	  schizonts	  of	  merazoites	  in	  macrophages	  (cats)	  
o Babesia	  spp.:	  Fusiform	  or	  signet	  ring	  protozoal	  in	  RBCs	  (dogs	  in	  US)	  
o Mycoplasma	  spp.:	  Cocci,	  occasionally	  in	  chains,	  ring	  forms	  on	  RBCs	  (dogs	  and	  cats)	  

	  
• Leukocytes	  

Leukocytes	  can	  be	  placed	  into	  two	  groups.	  	  The	  granulocytes	  have	  segmented	  nuclei	  and	  granules	  and	  include	  
neutrophils,	  eosinophils	  and	  basophils.	  	  The	  mononuclear	  cells	  have	  round	  nuclei	  and	  generally	  no	  granules	  
and	  include	  lymphocytes	  and	  monocytes.	  	  	  

! Neutrophils:	  Predominant	  circulating	  granulocyte	  and	  are	  12-‐15	  um,	  have	  segmented	  nuclei,	  clumped,	  
deeply	  staining	  chromatin	  and	  abundant	  pale	  pink	  cytoplasm	  (granules	  stain	  neutral).	  	  

o Band	  neutrophils:	  Immature	  form	  that	  have	  non-‐segmented,	  horseshoe-‐shaped	  nuclei	  and	  less	  
clumped	  chromatin.	  More	  immature	  forms	  have	  bean-‐shaped	  (metamyelocyte)	  or	  round	  nuclei	  
(myelocyte).	  	  

! Eosinophils:	  Low	  numbers	  in	  health;	  increased	  with	  allergic/hypersensitivity,	  parasitic,	  paraneoplastic	  
and	  neoplastic	  conditions.	  They	  have	  segmented	  nuclei,	  are	  slightly	  larger	  than	  neutrophils	  and	  have	  
bright	  orange	  (eosinophilic)	  rod-‐shaped	  (cat)	  to	  variable	  sized	  round	  (dog)	  granules.	  	  	  

! Basophils:	  Rarely	  seen	  in	  health;	  increased	  in	  conditions	  similar	  to	  eosinophils.	  	  They	  have	  segmented	  
ribbon-‐like	  nuclei	  and	  slightly	  larger	  than	  neutrophils.	  	  Cats	  have	  abundant	  lavender	  granules	  while	  
dogs	  have	  scattered	  purple	  granules.	  	  	  

! Lymphocytes:	  Low	  to	  moderate	  numbers	  in	  health.	  	  They	  are	  smaller	  than,	  or	  about	  the	  size	  of	  
neutrophils	  with	  round	  nuclei,	  smudged	  chromatin	  and	  scant,	  thumbnail	  amount	  of	  blue	  cytoplasm.	  	  
Reactive	  lymphocytes	  have	  deeply	  blue	  cytoplasm.	  	  Large	  granular	  lymphocytes	  (NK	  or	  cytotoxic	  T	  
cells)	  have	  expanded	  pale	  cytoplasm	  and	  azurophilic	  (pinkish)	  granules	  (can	  be	  reactive	  or	  neoplastic).	  
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Immature	  cells	  (aka	  blasts	  -‐	  larger	  with	  dispersed	  chromatin,	  visible	  nucleoli	  and	  expanded	  basophilic	  
cytoplasm)	  may	  suggest	  neoplasia	  (leukemia	  vs.	  stage	  V	  lymphoma).	  	  Marked	  numbers,	  regardless	  of	  
morphology	  are	  consistent	  with	  neoplasia	  (>20,000/uL,	  neoplasia	  should	  be	  high	  on	  differential	  list;	  
>50,000/uL	  is	  consistent	  with	  neoplasia).	  	  

! Monocytes:	  Largest	  leukocyte	  found	  in	  low	  numbers	  in	  health.	  Irregular	  shaped	  nuclei	  with	  lacey	  to	  
finely	  granular	  chromatin	  and	  abundant	  blue-‐gray	  cytoplasm	  that	  is	  often	  vacuolated.	  	  Increased	  
numbers	  seen	  with	  inflammation,	  steroids,	  and	  neoplasia.	  	  

	  
The	  following	  changes	  should	  be	  noted	  when	  evaluating	  a	  blood	  film:	  

! Aging	  changes,	  ruptured	  and	  pyknotic	  cells:	  	  Seen	  as	  holes	  in	  cells,	  hypersegmentation,	  free	  chromatin,	  
and	  condensed	  round	  nuclei.	  	  Differential	  cell	  counts	  need	  to	  be	  interpreted	  cautiously.	  	  

! Left	  shift:	  Increased	  numbers	  of	  immature	  neutrophils	  (typically	  bands)	  indicating	  inflammation	  
o Regenerative	  left	  shift:	  	  Mature	  neutrophilia	  with	  lower	  numbers	  of	  immature	  cells.	  	  This	  

indicates	  that	  the	  bone	  marrow	  is	  responding	  to	  peripheral	  demand	  (inflammation).	  	  	  
o Degenerative	  left	  shift:	  	  Greater	  numbers	  of	  immature	  neutrophils	  than	  mature	  neutrophils;	  

WBCs	  may	  be	  decreased,	  WNL,	  or	  increased.	  	  This	  suggests	  a	  poorer	  prognosis	  because	  the	  
bone	  marrow	  cannot	  keep	  up	  with	  demand,	  mature	  neutrophils	  within	  the	  bone	  marrow	  have	  
been	  depleted,	  or	  the	  bone	  marrow	  has	  not	  had	  time	  to	  respond.	  	  	  

! Toxic	  change:	  Maturational	  defects	  noted	  in	  neutrophils	  indicating	  accelerated	  granulopoiesis	  due	  to	  
inflammation	  from	  septic	  and	  non-‐septic	  causes.	  These	  include	  Dohle	  bodies	  (retained	  rough	  ER),	  
cytoplasmic	  basophilia	  (retained	  RNA)	  and	  foamy	  vacuolation	  (dispersed	  organelles),	  toxic	  granulation	  
(primary	  granules)	  and	  ring-‐shaped	  nuclei.	  	  Healthy	  cats	  may	  have	  neutrophils	  with	  Dohle	  bodies;	  
therefore,	  they	  are	  not	  reported	  without	  other	  toxic	  changes.	  	  There	  is	  no	  standardized	  system	  for	  
grading	  toxic	  change;	  however,	  Dohle	  bodies	  with	  basophilia	  and	  vacuolation	  are	  generally	  considered	  
mild	  to	  moderate	  toxic	  change	  and	  granulation	  and	  ring	  forms	  are	  seen	  with	  marked	  toxic	  change.	  	  	  

! Parasites	  
o Histoplasma	  capsulatum:	  Fungal	  yeast,	  oval	  with	  crescent	  nucleus	  and	  clear	  capsule	  (dogs	  and	  

cats)	  
o Bacteria:	  Cocci	  or	  rods;	  may	  be	  due	  to	  contamination	  or	  true	  sepsis	  

• Common	  leukogram	  patterns	  
1. Inflammatory	  leukogram	  is	  characterized	  by	  mature	  neutrophilia	  (>2X	  URI	  in	  dogs	  or	  >3X	  URI	  in	  cats)	  

and/or	  a	  left	  shift.	  	  Overwhelming	  inflammation	  will	  present	  with	  a	  neutropenia.	  	  
2. Stress/corticosteroid	  leukogram	  is	  characterized	  by	  mature	  neutrophilia,	  monocytosis	  and	  

lymphopenia.	  
3. Epinephrine	  leukocytosis	  is	  characterized	  by	  increased	  numbers	  of	  all	  cell	  lines.	  
4. Leukemias	  typically	  present	  with	  markedly	  increased	  numbers	  of	  mature	  or	  immature	  cells	  (>20%	  

blasts).	  	  
5. Leukemoid	  response	  (leukemia-‐like)	  is	  used	  to	  describe	  any	  extreme	  inflammatory	  leukocytosis	  and	  

may	  be	  seen	  with	  pyometra,	  pyothorax,	  peritonitis,	  prostatitis,	  pneumonia,	  paraneoplastic	  and	  
parasites	  (Babesia	  spp.	  and	  Hepatozoon	  americanum).	  
	  

• Platelets	  
Platelets	  are	  cytoplasmic	  fragments	  of	  megakaryocytes	  that	  reside	  in	  the	  bone	  marrow.	  	  Platelets	  are	  
identified	  on	  a	  blood	  film	  as	  small,	  discoid,	  anucleate	  fragments	  containing	  variable	  numbers	  of	  purple	  
granules.	  Platelets	  often	  clump,	  especially	  in	  cats,	  falsely	  decreasing	  the	  automated	  count.	  	  There	  is	  also	  more	  
overlap	  in	  RBC	  and	  platelet	  size	  in	  cats	  potentially	  decreasing	  the	  count.	  Large	  (aka	  giant/mega)	  platelets	  are	  
the	  size	  of,	  or	  larger	  than	  RBCs.	  	  In	  dogs,	  large	  platelets	  suggest	  accelerated	  thrombopoiesis.	  	  Platelets	  should	  
be	  evaluated	  for	  the	  parasite	  Anaplasma	  platys	  morula;	  however,	  this	  organism	  is	  only	  present	  for	  a	  few	  days	  
in	  the	  acute	  phase	  of	  infection	  and	  rarely	  seen.	  
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Anemia	  is	  defined	  as	  the	  absolute	  decrease	  in	  the	  PCV,	  Hgb	  or	  RBC	  count.	  Anemia	  is	  a	  condition	  and	  not	  a	  
diagnosis.	  The	  initial	  evaluation	  of	  anemia	  should	  include	  measurement	  of	  the	  PCV	  or	  HCT,	  quantification	  of	  
the	  total	  protein,	  a	  CBC	  with	  examination	  of	  a	  blood	  film	  and	  reticulocyte	  determination.	  The	  differential	  
diagnosis	  of	  anemia	  is	  best	  classified	  based	  upon	  the	  severity	  of	  the	  anemia,	  bone	  marrow	  response	  
(reticulocyte	  count)	  and	  size	  (MCV)	  and	  hemoglobin	  content	  (MCHC)	  of	  erythrocytes.	  	  	  
Packed	  Cell	  Volume/Total	  Protein	  	  
Packed	  Cell	  Volume	  (PCV)	  is	  directly	  measured	  via	  centrifuging	  blood	  in	  a	  microhematocrit	  tube	  for	  3	  minutes.	  	  
It	  is	  the	  quickest	  measure	  of	  the	  red	  blood	  cell	  component	  of	  the	  blood	  and	  is	  affected	  by	  plasma	  trapping	  and	  
how	  the	  red	  cells	  pack	  within	  the	  column.	  Examination	  of	  the	  HCT	  tube	  also	  yields	  valuable	  information	  about	  
the	  color	  and	  clarity	  of	  the	  plasma	  (icterus,	  lipemia	  and	  hemolysis)	  as	  well	  as	  the	  size	  of	  the	  buffy	  coat	  
(contains	  WBC	  and	  platelets).	  	  
Total	  Protein	  should	  always	  be	  evaluated	  simultaneously	  with	  the	  PCV.	  	  The	  total	  protein	  concentration	  may	  
help	  distinguish	  between	  blood	  loss	  (low	  PCV	  and	  TP)	  and	  hemolysis	  (low	  PCV	  with	  normal	  TP).	  
Complete	  Blood	  count	  
Hematocrit	  (HCT)	  is	  a	  calculated	  value	  obtained	  from	  the	  CBC	  analyzer.	  It	  is	  the	  product	  of	  the	  mean	  cell	  
volume	  (MCV)	  and	  the	  red	  blood	  cell	  count	  (RBC).	  	  Anything	  that	  falsely	  increases	  or	  decreases	  the	  RBC	  or	  
MCV	  will	  affect	  the	  HCT.	  Hemolysis	  will	  cause	  a	  decrease	  in	  the	  RBCs	  and	  thus	  falsely	  lower	  the	  HCT.	  Storage	  
of	  blood	  will	  cause	  the	  RBCs	  to	  swell,	  increasing	  the	  MCV	  and	  falsely	  increasing	  the	  HCT.	  
MCV:	  Mean	  cell	  volume	   	   	   	   MCHC:	  Mean	  cell	  hemoglobin	  concentration	  
Cats	  40-‐50	  fL	  	  	  Dogs	  62-‐71	  fL	   	   	   	   Cats	  32-‐36	  g/dL	  	  	  Dogs	  33.7-‐36.5	  g/dL	  
MCV	  above	  reference	  interval:	  Macrocytic	  	   	   MCHC	  above	  the	  reference	  interval:	  Hyperchromic	  	  
MCV	  within	  the	  reference	  range:	  Normocytic	  	   MCHC	  within	  the	  reference	  interval:	  Normochromic	  
MCV	  below	  the	  reference	  range:	  Microcytic	  	   MCHC	  below	  the	  reference	  interval:	  Hypochromic	  
RDW	  Index	  	  
The	  red	  cell	  distribution	  width	  (RDW)	  is	  the	  variation	  in	  RBC	  volume	  and	  is	  the	  electronic	  equivalent	  of	  
anisocytosis	  on	  a	  blood	  film;	  high	  RDW	  indicates	  more	  variation	  than	  normal.	  	  
The	  Blood	  Film	  	  

• Polychromatophils:	  	  Immature	  RBCs	  that	  stain	  blue-‐purple	  on	  blood	  smears	  (evidence	  of	  regeneration)	  
• Spherocytes:	  Smaller	  and	  darker	  than	  normal	  RBCs.	  Moderate	  to	  marked	  numbers	  are	  highly	  

suggestive	  for	  IHA,	  but	  can	  also	  be	  seen	  with	  Heinz	  body	  anemia,	  zinc	  toxicity,	  vasculitis,	  post	  
transfusion,	  neoplasia	  and	  ADIC	  

• Autoagglutination:	  Grape	  like	  aggregation	  of	  RBCs	  (immune	  component	  to	  the	  anemia)	  
• Heinz	  bodies:	  Clumps	  of	  denatured	  hemoglobin	  that	  appear	  as	  small	  circular	  projections	  off	  the	  RBC	  

membrane;	  associated	  with	  oxidative	  damage	  (acetaminophen,	  garlic	  and	  onion,	  propofol,	  zinc).	  In	  
cats	  they	  can	  also	  be	  seen	  with	  hyperthyroidism,	  lymphoma	  and	  diabetes	  

• Howell	  Jolly	  bodies:	  Basophilic	  nuclear	  remnants;	  associated	  with	  regenerative	  anemia	  or	  hyposplenism	  
• Basophilic	  stippling:	  Basophilic	  dots	  within	  cytoplasm;	  associated	  with	  regenerative	  anemia	  or	  lead	  

poisoning	  
• Schistocytes:	  Fragmented	  RBCs;	  indicative	  of	  DIC,	  hemangiosarcoma,	  vasculitis,	  heartworm	  and	  liver	  

disease	  
• Erythroparasites:	  Mycoplasma	  spp.,	  Cytauxzoon	  felis,	  Babesia	  gibsoni	  and	  canis	  
• Nucleated	  RBCs:	  Metarubricytes,	  rubricytes	  and	  earlier	  stages	  of	  RBC	  development;	  

appropriate/expected	  response	  to	  anemia.	  Inappropriately	  released	  with	  any	  bone	  marrow	  injury,	  lead	  
toxicity;	  can	  be	  normal	  in	  Miniature	  Schnauzers	  

• Other	  Cytopenias	  or	  Abnormal	  Cells	  
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Reticulocyte	  Count	  
Reticulocytes	  are	  immature	  red	  blood	  cells	  that	  are	  released	  from	  the	  bone	  marrow	  before	  they	  fully	  extrude	  
their	  RNA	  and	  cellular	  organelles.	  New	  methylene	  blue	  is	  a	  supravital	  stain	  that	  precipitates	  the	  RNA	  and	  
stains	  it	  blue.	  There	  are	  two	  types	  of	  reticulocytes	  including	  aggregate	  (clumps	  of	  reticulum,	  larger	  and	  less	  
mature)	  and	  punctate	  reticulocytes	  (single	  dots	  of	  reticulum).	  In	  cats,	  aggregate	  reticulocytes	  are	  considered	  
evidence	  of	  current	  regeneration	  while	  punctate	  reticulocytes	  have	  a	  long	  half-‐life	  and	  their	  presence	  may	  
indicate	  an	  insult	  that	  occurred	  days	  to	  weeks	  prior	  to	  testing.	  Both	  types	  are	  counted	  together	  in	  dogs.	  	  
Reticulocytes	  are	  not	  seen	  for	  2-‐4	  days	  after	  an	  acute	  episode	  of	  blood	  loss	  or	  hemolysis	  and	  their	  response	  
peaks	  between	  4-‐7	  days.	  
Procedure	  for	  in-‐house	  reticulocyte	  count:	  

1. Mix	  equal	  volumes	  (2-‐3	  drops)	  of	  blood	  and	  NMB	  stain	  in	  a	  test	  tube	  and	  incubate	  the	  mixture	  for	  at	  
least	  10	  minutes,	  then	  gently	  remix	  sample	  and	  remove	  a	  drop	  to	  make	  a	  blood	  film;	  air	  dry	  

2. Count	  number	  of	  reticulocytes	  per	  1,000	  RBCs	  
3. Report	  as	  a	  percentage	  by	  dividing	  the	  number	  of	  reticulocytes	  by	  10	  
4. To	  get	  an	  absolute	  number,	  multiply	  the	  above	  percentage	  by	  analyzer	  generated	  RBC	  count	  

Uncorrected	  reticulocyte	  percentage=	  Number	  of	  reticulocytes/10	  
Corrected	  reticulocyte	  percentage=	  Reticulocyte	  %	  X	  Patients	  HCT	  /normal	  HCT	  (45	  for	  dogs	  or	  35	  for	  cats)	  
Absolute	  reticulocytes	  (/uL)	  =	  Reticulocyte	  %	  X	  RBC	  count	  (in	  million/uL)	  
	   	   	   	  	   %Reticulocytes	   	   Reticulocytes/uL	  
	  
Degree	  of	  	   	  	  Dogs	   	   Cats	   	   Dogs	   	   Cats	  
Regeneration*	   	  
None	   	   	   	   	   	   <60,000	   <15,000	  
	  
Slight	   	   1-‐4	   	   0.5-‐2	   	   60,000-‐	   15,000-‐	  
	   	   	   	   	   	   150,000	   50,000	  	   *lab/analyzer	  dependent	  ranges	  
	  
Moderate	   5-‐20	   	   3-‐4	   	   150,000-‐	   50,000	  
	   	   	   	   	   	   300,000	   100,000	  
	  
Marked	   >20	   	   >4	   	   >500,000	   >200,000	  
	  
Interpretation	  based	  on	  erythrocyte	  Indices	  
Macrocytic,	  Hypochromic,	  Mild	  to	  Severe	  Regenerative	  anemia	  
Hemorrhage	  or	  hemolysis	  
Macrocytic,	  Normochromic,	  Mild	  to	  Severe	  Non-‐regenerative	  anemia	  
Vitamin	  B12,	  Folate	  or	  Cobalamin	  deficiency,	  FeLV,	  myelodysplasia,	  drugs,	  	  
non-‐regenerative	  IHA,	  hereditary	  stomatocytosis	  
Normocytic,	  Normochromic,	  Mild	  to	  Moderate	  Non-‐Regenerative	  anemia	  
Anemia	  of	  inflammatory	  disease,	  chronic	  renal	  disease,	  endocrine	  disease,	  
infectious	  agents,	  drugs,	  lymphoma,	  histiocytic	  sarcoma,	  severe	  nutritional	  
deficiencies	  
Normocytic,	  Normochromic,	  Severe	  Non-‐regenerative	  anemia	  
Primary	  marrow	  disorder	  (non-‐regenerative	  IHA,	  hematopoietic	  or	  infiltrative	  neoplasia,	  bone	  marrow	  
aplasia),	  drugs,	  multifactorial	  anemia	  
Microcytic,	  Normochromic	  to	  Hypochromic,	  Mild	  to	  Severe	  Non-‐regenerative	  anemia	  
Iron	  or	  copper	  deficiency,	  Portosystemic	  shunts	  
Microcytic,	  Hypochromic,	  Mild	  to	  Severe	  Regenerative	  anemia	  
Iron	  deficiency	  

Severity	  of	  Anemia	  Based	  on	  PCV	  
Grade	  of	  anemia*	   Dog	   	   Cat	  
Reference	  normal	   41-‐58	   	   31-‐48	  
Mild	   	   	   30-‐40	   	   25-‐35	  
Moderate	   	   20-‐30	   	   15-‐25	  
Severe	   	   	   <20	   	   <15	  
	  

3	  Major	  Mechanisms	  of	  Anemia	  

Hemorrhage	  

	   Usually	  regenerative	  

Hemolysis	  

	   Usually	  regenerative	  

Decreased	  Production	  

	   Usually	  non-‐regenerative	  
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Regenerative	  vs.	  Pre-‐regenerative	  vs.	  Non-‐regenerative	  Anemia	  
Regenerative	  Anemia	  
The	  hallmark	  of	  regenerative	  anemia	  is	  the	  presence	  of	  a	  reticulocytosis,	  which	  indicates	  an	  appropriate	  
compensatory	  response	  to	  anemia.	  	  It	  is	  characterized	  by	  erythroid	  hyperplasia	  in	  the	  bone	  marrow	  and	  
increased	  release	  of	  red	  cells	  into	  the	  circulation	  before	  they	  are	  fully	  mature	  (polychromatophilic	  red	  cells).	  
Causes	  of	  regenerative	  anemias	  include	  hemorrhage	  and	  hemolysis.	  	  	  
Acute	  Hemorrhage	  
Common	  causes	  of	  acute	  hemorrhage	  include	  trauma,	  coagulopathies,	  platelet	  disorders,	  splenic	  rupture	  and	  
gastrointestinal	  loss	  via	  neoplasia	  and	  ulcerative	  disease.	  The	  clinical	  signs	  of	  blood	  loss	  are	  dependent	  upon	  
the	  amount	  of	  blood	  lost,	  time	  and	  site.	  	  Clinical	  signs	  of	  blood	  loss	  may	  be	  apparent	  before	  the	  onset	  of	  a	  
decreased	  PCV	  due	  to	  the	  simultaneous	  loss	  of	  both	  plasma	  and	  RBCs	  as	  well	  as	  splenic	  contraction.	  Splenic	  
contraction	  delivers	  a	  high	  PCV	  blood	  (80%)	  to	  the	  circulation.	  Polychromasia,	  anisocytosis,	  Howell	  Jolly	  
bodies,	  increased	  nRBCs	  and	  reticulocytes	  become	  evident	  by	  48-‐72	  hours	  and	  reach	  a	  maximum	  about	  5-‐7	  
days	  after	  hemorrhage.	  The	  hemogram	  returns	  to	  normal	  1-‐2	  weeks	  following	  a	  single	  acute	  hemorrhagic	  
episode.	  
Hemolysis	  
Hemolytic	  anemia	  is	  often	  associated	  with	  a	  stronger	  regenerative	  response	  than	  hemorrhagic	  anemia.	  The	  
total	  protein	  is	  usually	  normal.	  Hemolysis	  can	  be	  intravascular,	  extravascular	  or	  a	  combination	  of	  both.	  Both	  
types	  can	  result	  in	  icterus.	  Intravascular	  hemolysis	  is	  the	  result	  of	  RBC	  destruction/rupture	  within	  the	  
circulation	  and	  thus	  can	  result	  in	  hemoglobinemia,	  hemoglobinuria	  and	  bilirubinuria.	  	  Extravascular	  hemolysis	  
occurs	  when	  RBCs	  are	  phagocytized	  by	  macrophages	  in	  the	  spleen,	  liver	  and	  bone	  marrow;	  hemoglobinemia	  
and	  hemoglobinuria	  are	  not	  present.	  Causes	  of	  hemolysis	  include:	  

• Immune	  Mediated	  
	   Primary:	  Idiopathic	  IMHA,	  transfusion	  reaction	  
	   Secondary:	  Infectious,	  neoplasia,	  drugs,	  vaccine	  adverse	  reaction	  

• Infectious	  
Hemotropic	  mycoplasmosis,	  ehrlichiosis,	  babesiosis,	  cytauxzoonosis,	  FeLV,	  septicemia	  

• Fragmentation/physical	  damage	  to	  RBC	  membrane	  
DIC,	  caval	  syndrome,	  glomerulonephritis,	  hemolytic	  uremic	  syndrome,	  hemangiosarcoma,	  vasculitis,	  
heatstroke,	  splenic	  torsion,	  hepatic	  disease,	  severe	  burns	  

• Drugs,	  toxins,	  chemical	  damage	  
Zinc	  (pennies	  minted	  after	  1983),	  snake	  envenomation,	  hypophosphatemia,	  bee	  stings,	  spider	  bites,	  
oxidants	  (onions,	  garlic,	  mothballs	  (naphthalene,)	  acetaminophen)	  

• Congenital	  red	  cell	  abnormalities	  
Phosphofructokinase	  deficiency	  (English	  Springer	  Spaniels,	  Cocker	  Spaniels),	  Pyruvate	  Kinase	  deficiency	  
(Abyssinian,	  Somali	  and	  DSH,	  Beagles	  and	  Basenjis),	  hereditary	  stomatocytosis	  

	  
Pre-‐regenerative	  Anemia	  
An	  anemia	  with	  a	  regenerative	  response	  that	  is	  impending,	  but	  not	  yet	  apparent	  on	  the	  CBC,	  is	  termed	  pre-‐
regenerative.	  It	  takes	  3-‐4	  days	  after	  an	  acute	  blood	  loss	  or	  hemolytic	  event	  until	  reticulocytes	  are	  evident	  on	  
the	  CBC	  and	  several	  more	  days	  until	  the	  regenerative	  response	  peaks.	  
Non-‐regenerative	  Anemia	  
The	  hallmark	  of	  non-‐regenerative	  anemia	  is	  the	  absence	  of	  reticulocytosis,	  which	  indicates	  erythropoiesis	  is	  
being	  inhibited	  in	  some	  way.	  Most	  non-‐regenerative	  anemias	  are	  normocytic	  and	  normochromic	  other	  than	  
secondary	  to	  FeLV	  (macrocytic)	  and	  iron	  deficiency	  (microcytic).	  Causes	  of	  non-‐regenerative	  anemia	  include	  
anemia	  of	  inflammation,	  iron	  deficiency	  anemia,	  chronic	  renal	  failure,	  neoplasia,	  endocrinopathies,	  non-‐
regenerative	  IMHA,	  liver	  disease,	  FeLV,	  toxic	  insults	  (chemotherapy,	  estrogen,	  etc.),	  space	  occupying	  disease	  
in	  the	  bone	  marrow	  and	  nutritional	  deficiencies. 
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Hematology	  Case	  Discussions	  
Heidi	  Ward,	  DVM,	  DACVIM	  

	  
Immune	  Mediated	  Hemolytic	  Anemia/Non-‐Regenerative	  Immune	  Mediated	  Anemia/Pure	  Red	  Cell	  Aplasia	  
	  
Mechanism	  
IMHA	  is	  the	  result	  of	  RBC	  destruction	  mediated	  by	  anti-‐erythrocyte	  antibodies(	  IgG,	  and	  or	  less	  commonly	  IgM)	  along	  
with	  variable	  involvement	  of	  complement.	  Antibody	  attachment	  triggers	  RBC	  destruction.	  Extravascular	  hemolysis	  
occurs	  when	  macrophages	  in	  the	  spleen	  or	  liver	  phagocytize	  and	  remove	  complement	  coated	  RBCs.	  	  Macrophages	  may	  
only	  phagocytize	  part	  of	  the	  RBC	  membrane	  which	  leads	  to	  the	  formation	  of	  a	  spherocyte.	  	  Extravascular	  hemolysis	  is	  
generally	  mediated	  by	  IgG	  antibodies	  and	  is	  a	  chronic	  process	  that	  allows	  for	  a	  regenerative	  bone	  marrow	  response.	  	  
Intravascular	  hemolysis	  occurs	  when	  antibody	  and	  complement	  mediated	  lysis	  of	  RBCs	  occur	  within	  the	  circulation	  
leading	  to	  release	  of	  free	  hemoglobin.	  The	  RBC	  membrane	  becomes	  weak,	  water	  influxes	  into	  the	  cell	  and	  the	  cell	  
ruptures	  within	  the	  blood	  vessel.	  	  Intravascular	  hemolysis	  is	  generally	  mediated	  by	  IgM	  antibodies	  and	  is	  an	  acute	  
process	  that	  involves	  sudden	  massive	  destruction	  of	  circulating	  RBCs.	  Intravascular	  hemolysis	  causes	  acute	  collapse	  with	  
hemoglobinemia,	  hyperbilirubinemia	  and	  hemoglobinuria	  
	  
In	  some	  cases	  the	  immune	  response	  may	  target	  bone	  marrow	  precursors	  leading	  to	  non-‐regenerative	  IMHA	  or	  pure	  red	  
cell	  aplasia.	  Animals	  with	  non-‐regenerative	  immune	  mediate	  anemia	  (precursor	  directed	  immune	  mediated	  anemia	  
(PIMA))	  present	  with	  severe	  normocytic,	  normochromic	  non	  regenerative	  anemia	  with	  normal	  leukocyte	  and	  platelet	  
counts.	  Bone	  marrow	  aspirates	  typically	  reveal	  erythroid	  hyperplasia	  with	  complete,	  although	  left	  shifted	  maturation	  to	  
polychromatophilic	  RBCs	  (Stokol,	  JAVMA	  2000).	  Pure	  red	  cell	  aplasia	  is	  a	  more	  severe	  form	  of	  PIMA	  and	  is	  characterized	  
by	  the	  absence	  of	  identifiable	  erythroid	  precursors	  in	  the	  marrow.	  
	  
Signalment	  
Cocker	  spaniels,	  English	  springer	  spaniels,	  Irish	  setters,	  Bichons,	  Miniature	  schnauzers	  and	  Collies	  over	  represented.	  	  
Females	  more	  common	  than	  males.	  Mean	  age	  6	  years	  with	  range	  1-‐13	  years.	  Increased	  incidence	  in	  spring	  and	  summer	  
with	  40%	  of	  case	  occurring	  in	  May	  and	  June.	  	  
	  	  
Clinical	  signs	  
The	  severity	  of	  clinical	  signs	  is	  dictated	  by	  the	  degree	  of	  anemia	  and	  the	  rate	  at	  which	  it	  occurred.	  The	  onset	  of	  disease	  
to	  presentation	  is	  on	  average	  3	  days.	  The	  historical	  complaints	  include	  lethargy,	  weakness,	  exercise	  intolerance,	  fainting	  
and	  collapse.	  Physical	  examination	  findings	  include	  pale	  mucous	  membranes,	  heart	  murmur,	  jaundice,	  tachypnea,	  
tachycardia,	  pyrexia,	  anorexia,	  lethargy,	  splenomegaly	  or	  hepatomegaly	  
	  
Secondary	  IMHA	  
Drugs:	  Trimethoprim	  sulfa,	  penicillin,	  cephalosporin,	  Levamisole,	  Phenylbutazone,	  Chlorpromazine	  
Infections:	  Ehrlichia,	  Babesia,	  A.	  phagocytophilum,	  Hemobartonella	  canis,	  Leptospirosis,	  Dirofilarisis,	  Histoplasmosis	  
Neoplasia:	  Lymphoma,	  Hemangiosarocma,	  Lymphocytic	  leukemia,	  diffuse	  sarcoma,	  	  
Miscellaneous:	  Onion,	  Gralic,	  Zinc,	  Bee-‐	  sting,	  Vaccination	  
	  
Diagnostic	  features	  
Red	  cell	  indices	  
Regenerative	  anemia	  red	  cell	  indices	  which	  include	  an	  increase	  in	  MCV,	  decreased	  MCHC	  and	  increased	  reticulocyte	  
counts.	  Non-‐regenerative	  anemia	  is	  seen	  if	  there	  has	  been	  insufficient	  time	  (up	  to	  4	  days)	  for	  the	  development	  of	  a	  
marrow	  response.	  58%	  of	  dogs	  may	  be	  expected	  to	  have	  a	  non	  regenerative	  anemia	  upon	  presentation.	  	  
Red	  cell	  morphology	  
When	  evaluating	  a	  blood	  smear	  it	  is	  important	  to	  also	  look	  for	  Heinz	  bodies	  which	  would	  be	  suggestive	  for	  hemolysis	  
secondary	  to	  oxidative	  damage,	  schistocytes	  suggestive	  for	  a	  microangiopathic	  process	  and	  RBC	  parasites	  such	  as	  
Mycoplasma,	  Ehrlichia	  and	  Babesia.	  Moderate	  to	  many	  spherocytes	  can	  be	  seen	  in	  up	  to	  89%	  of	  dogs	  with	  IMHA.	  
Spherocytes	  are	  formed	  when	  tissue	  macrophages	  remove	  a	  piece	  of	  RBC	  membrane	  without	  cell	  destruction	  or	  a	  
significant	  loss	  of	  cytoplasm.	  	  The	  RBC	  volume	  therefore	  remains	  normal.	  	  Large	  rafts	  of	  RBC	  are	  consistent	  with	  
clumping	  of	  RBC.	  It	  can	  be	  visualized	  grossly	  along	  the	  side	  of	  an	  EDTA	  tube.	  True	  agglutination	  needs	  to	  be	  
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differentiated	  from	  rouleuax	  with	  the	  use	  of	  the	  saline	  dispersion	  test.	  	  Positive	  slide	  agglutination	  has	  been	  reported	  in	  
up	  to	  87%	  of	  cases.	  The	  presence	  of	  agglutination	  negates	  the	  need	  for	  a	  coombs	  test.	  	  
	  
Inflammatory	  leukogram	  
The	  total	  WBC	  is	  often	  mildly	  to	  markedly	  increased	  with	  an	  accompanying	  left	  shift	  that	  is	  referred	  to	  as	  a	  leukemoid	  
reaction.	  	  It	  is	  caused	  by	  a	  combination	  of	  increased	  marrow	  release	  during	  the	  strong	  regenerative	  erythroid	  response,	  
cytokine-‐stimulated	  myeloid	  hyperplasia,	  neutrophil	  demargination	  and	  decreased	  migration	  into	  poorly	  perfused	  
necrotic	  tissues.	  An	  association	  between	  mortality	  and	  the	  severity	  of	  leukocytosis	  and	  a	  left	  shift	  has	  been	  reported	  
which	  may	  reflect	  ischemic	  or	  hypoxic	  tissue	  necrosis.	  It	  was	  shown	  that	  dogs	  that	  died	  had	  a	  higher	  median	  neutrophil	  
count	  or	  toxic	  neutrophils	  (McManus,	  et	  al	  JAVMA	  2011).	  
Platelets	  
Concurrent	  thrombocytopenia	  “Evans-‐like”	  syndrome	  is	  observed	  in	  60%	  of	  cases	  of	  IMHA.	  Up	  to	  DIC	  is	  present	  in	  	  
Coagulation	  Profile	  
Concurrent	  coagulopathy	  often	  accompanies	  IMHA.	  DIC	  develops	  in	  up	  to	  65%	  of	  dogs	  during	  the	  course	  of	  disease.	  PT	  
may	  be	  prolonged	  in	  26%	  of	  cases	  and	  PT	  prolonged	  in	  56%	  of	  affected	  dogs.	  Most	  dogs	  are	  in	  a	  hypercoagulable	  state	  
during	  hospitalization	  and	  thrombosis	  is	  the	  most	  likely	  factor	  contributing	  to	  death.	  
Biochemistry	  	  
Hyperbilirubinemia	  is	  seen	  if	  hemolysis	  has	  overwhelmed	  hepatic	  clearance.	  	  
Urinalysis	  hemoglobinuria	  and	  bilrubinuria	  
	  
Immunologic	  testing	  
Coombs	  test	  
Direct	  ant	  globulin	  test	  which	  detects	  antibodies	  and/or	  complement	  bound	  to	  RBC	  membranes.	  	  
A	  positive	  Coombs	  test	  can	  be	  seen	  in	  66-‐75%	  of	  IMHA	  but	  a	  negative	  result	  does	  not	  eliminate	  the	  diagnoses	  of	  IMHA.	  
The	  coombs	  test	  has	  no	  diagnostic	  value	  in	  a	  non-‐anemic	  animal.	  Many	  animals	  with	  other	  disease	  can	  have	  a	  positive	  
Coomb	  test	  but	  do	  not	  have	  IMHA.	  	  
Flow	  cytometry	  
Flow	  cytometry	  can	  be	  used	  to	  quantitatively	  determine	  the	  percentage	  of	  erythrocytes	  that	  have	  IgM	  or	  IgG	  antibodies	  
bound	  to	  their	  surface.	  The	  assay	  is	  accurate	  for	  up	  to	  72	  hours	  after	  the	  sample	  is	  collected.	  Dogs	  with	  0	  percent	  IgM	  
and	  IgG	  binding	  are	  unlikely	  to	  have	  IMHA.	  Dogs	  with	  up	  to	  10	  percent	  IgM	  or	  IgG	  binding	  can	  have	  either	  IMHA	  or	  
infectious	  hemolytic	  anemia.	  Dogs	  with	  greater	  than	  10	  percent	  binding	  are	  likely	  to	  have	  IMHA.	  (Colorado	  State)	  
ANA	  
Measurement	  of	  serum	  antinuclear	  antibody	  is	  indicated	  in	  patients	  displaying	  evidence	  of	  concurrent	  involvement	  of	  
more	  than	  one	  body	  system	  such	  as	  IMT,	  glomerulonephritis,	  polyarthritis,	  polymyositis	  or	  immune	  mediated	  skin	  
disease.	  	  Hemolytic	  anemia	  is	  observed	  infrequently	  in	  SLE	  and	  only	  4%	  of	  dogs	  will	  have	  positive	  ANA.	  
	  
Identification	  of	  underlying	  disease	  
Chest	  Radiographs	  
Rule	  out	  neoplasia.	  	  Also	  in	  severely	  tachypneic	  animals	  	  rule	  out	  presence	  of	  thromboembolic	  disease.	  	  Changes	  
consistent	  with	  PTE	  may	  include	  cardiomegaly,	  prominent	  interstitial	  and	  alveolar	  patterns,	  pulmonary	  vascular	  changes,	  
and	  pleural	  effusion.	  
Abdominal	  radiographs	  	  
Rule	  out	  neoplasia	  and	  metallic	  foreign	  bodies;	  	  may	  reveal	  hepatosplenomegaly	  
Serology/PCR:	  	  
Ehrlichia,	  Bartonella,	  Babesia,	  Leptospira,	  Mycoplamsa,	  	  Anaplasma	  phagoytophilum,	  Babesia	  canis	  (greyhounds)	  and	  
Babesia	  gibsoni	  (pit	  bulls)	  
	  
Bone	  Marrow	  
Regenerative	  IMHA:	  Erythroid	  hyperplasia	  
Non-‐regenerative	  IMHA:	  Decreased	  erythropoesis	  or	  maturation	  arrest	  affecting	  the	  erythroid	  series	  
PRCA:	  Relative	  or	  complete	  lack	  of	  RBC	  precursors	  
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Therapy	  
Steroids	  
Steroids	  interfere	  with	  Fc	  receptors	  of	  immunoglobulin	  on	  macrophages	  and	  decrease	  immunoglobulin	  affinity	  for	  red	  
blood	  cells.	  In	  large	  doses,	  they	  decrease	  antibody	  production.	  They	  do	  not	  decrease	  the	  concentration	  of	  antibody	  
already	  present.	  	  Prednisone	  2-‐3	  mg/kg	  divided	  bid	  or	  Dexamethasone:	  	  0.8	  mg/kg	  V.	  Continue	  for	  10-‐14	  days.	  Taper	  by	  
25%	  every	  2-‐4	  weeks	  once	  PCV	  normal	  and	  stable	  or	  increasing	  and	  there	  is	  no	  evidence	  of	  ongoing	  hemolysis.	  Once	  
dose	  is	  tapered	  to	  0.	  25	  mg	  to	  5.0	  mg/kg/day	  reduce	  frequency	  to	  alternate	  days.	  Once	  dose	  reaches	  0.25	  mg/kg	  on	  
alternate	  days	  for	  4-‐6	  weeks,	  discontinue.	  	  
Adjunctive	  immunosuppressive	  Agents	  

• Cyclosporine	  	  5	  mg/kg	  BID	  for	  5	  days	  then	  maintanence	  dose	  of	  5	  mg/kg	  daily	  
• Azathioprine	  (Imuran)	  1.5-‐2	  mg/kg/day	  for	  7-‐14	  days	  then	  every	  other	  day	  
• Mycophenolate	  Mofetil	  (CellCept)	  10-‐20	  mg/kg	  BID	  
• Leflunomide	  (Arava)	  4	  mg/kg	  /day	  
• Cyclophosphamide	  (Cytoxan)	  fallen	  out	  of	  favor;	  Cytoxan	  has	  been	  shown	  to	  have	  no	  beneficial	  effect	  over	  

prednisone	  alone	  in	  the	  initial	  treatment	  of	  acute	  IMHA	  in	  a	  randomized	  clinical	  trial	  (Mason,	  et	  al	  JVIM	  2003)	  
• Liposome	  Encapsulated	  Clodronate:	  Liposome	  encapsulated	  bisphosphonate.	  Phagocytosis	  of	  the	  liposomes	  by	  

macrophages	  in	  the	  liver	  and	  spleen	  leads	  to	  rapid	  apoptosis	  of	  macrophages	  resulting	  in	  a	  rapid	  reduction	  in	  
red	  cell	  opsonization	  and	  allow	  for	  additional	  drugs	  to	  act	  against	  other	  forms	  of	  the	  immune	  system.	  	  

• Human	  Intravenous	  immunoglobulin	  (hIVIG)	  0.5-‐1.5	  g/kg	  IV.	  Prevents	  macrophages	  from	  binding	  to	  anti-‐RBC	  
antibodies	  but	  does	  not	  interfere	  with	  complement	  mediated	  hemolysis.	  	  HIG	  may	  be	  useful	  for	  short	  term	  
stabilization	  of	  some	  dogs	  with	  IMHA	  however	  it	  does	  not	  appear	  to	  improve	  long	  term	  survival	  (Scott-‐
Moncrieff,	  et	  al	  JAVMA	  2011)	  In	  another	  study	  by	  Parke	  et	  al	  ACVIM	  Forum	  2014,	  in	  37	  dogs	  with	  IMHA	  treated	  
with	  hIVIG	  the	  median	  survival	  time	  for	  dogs	  receiving	  hIVIG	  was	  225	  days	  with	  a	  2	  year	  survival	  rate	  of	  22%	  
versus	  dogs	  who	  did	  not	  receive	  hIVIG	  with	  a	  median	  survival	  of	  285	  days	  with	  a	  2	  year	  survival	  of	  25%	  

Adjunctive	  therapy	  
• Sodium	  Heparin	  100	  U/kg	  SQ	  once	  then	  50	  U	  /kg	  SQ	  TID	  for	  7-‐10	  days	  
• Ultra-‐low	  dose	  Aspirin	  0.5	  mg/kg	  BD	  for	  7-‐10	  days	  	  with	  Misoprostil	  3	  ug/kg	  BID	  
• Clopidrogel	  (Plavix)	  10	  mg/kg	  loading	  dose	  followed	  by	  a	  maintenance	  dose	  of	  2-‐3	  mg/kg	  q	  24	  hours	  (loading	  

dose	  inhibits	  aggregation	  within	  24	  hours	  in	  healthy	  dogs).	  Study	  of	  24	  dogs	  with	  IMHA	  revealed	  that	  Clopidrogel	  
alone	  or	  in	  combination	  with	  ultra-‐low	  dose	  aspirin	  had	  similar	  short	  term	  survival	  compared	  to	  ultra-‐low	  dose	  
aspirin	  alone.	  	  

• Supplemental	  oxygen\Fluid	  therapy	  (Plasma	  lyte	  or	  LRS)	  essential	  in	  severe	  cases	  to	  help	  prevent	  the	  
precipitation	  of	  protein	  in	  renal	  tubules	  which	  can	  contribute	  to	  a	  decrease	  in	  GFR	  and	  subsequent	  renal	  failure.	  

• Transfusions.	  Preferably	  packed	  cells	  in	  patents	  that	  clinically	  warrant	  them.	  	  Transfuse	  to	  achieve	  a	  PCVi	  n	  the	  
range	  of	  20	  to	  22.	  One	  ml	  per	  pound	  will	  raise	  the	  PCV	  by	  a	  factor	  of	  1.	  

• Doxycycline	  5	  mg/kg	  BID	  for	  21	  days	  
• Gastrointestinal	  protection/therapy.	  Antiemetics;	  Metronidazole;	  Sucralfate	  50	  mg/kg	  TID	  
• Hepatoprotectants	  	  	  SAMe	  	  20	  mg/kg	  PO	  SID	  or	  Ursodiol	  10	  mg/kg	  PO	  SID	  
• Splenectomy.	  The	  Spleen	  is	  the	  major	  RES	  organ	  responsible	  for	  RBC	  breakdown.	  	  Removes	  B	  cells	  and	  primed	  

macrophages	  thereby	  decreasing	  antibody	  production	  and	  red	  cell	  destruction	  allowing	  for	  more	  effective	  drug	  
therapy.	  Unknown	  efficacy.	  

Complications	  of	  IMHA	  
IMHA	  is	  a	  pro	  inflammatory	  sate	  and	  patients	  are	  therefore	  predisposed	  to	  pancreatitis	  and	  thromboembolic	  disease.	  
Prolonged	  severe	  anemia	  can	  lead	  to	  tissue	  hypoxia	  and	  subsequent	  hepatic	  dysfunction,	  gastrointestinal	  bacterial	  
translocation,	  renal	  tubular	  necrosis,	  cerebral	  schema	  and	  edema.	  	  Predisposing	  factors	  for	  thromboembolism	  include	  
venous	  stasis,	  endothelial	  injury,	  and	  hypercoagulability.	  Also,	  the	  presence	  of	  hyper-‐responsive	  platelets	  in	  addition	  to	  
activated	  platelets	  indicates	  that	  platelets	  may	  be	  more	  likely	  to	  contribute	  to	  prothrombotic	  events	  in	  dogs	  with	  IMHA	  
than	  in	  disease	  conditions	  in	  which	  activated	  platelets	  are	  associated	  with	  hyporesponsive	  platelets.	  	  
Prognosis	  
Survival	  rates	  are	  50-‐75%	  for	  the	  first	  14	  days.	  This	  increases	  to	  90%	  in	  dogs	  that	  survival	  to	  day	  14.	  Negative	  prognostic	  
features	  include	  concurrent	  thrombocytopenia,	  hyperbilrubinemia,	  and	  an	  increase	  in	  BUN.	  	  Relapse	  occurs	  in	  20%	  of	  
dogs	  even	  after	  initial	  remission.	  
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Canine	  Melanoma	  
Something	  Old,	  Something	  New	  and	  Something	  Brown	  
New	  insights	  into	  Diagnosis,	  Prognosis	  and	  Therapy	  

Heidi	  Ward,	  DVM,	  DACVIM	  
Gulfcoast	  Veterinary	  Oncology/	  Internal	  Medicine	  
	  
Canine	  melanomas	  are	  common	  in	  dogs	  and	  uncommon	  
in	  cats.	  They	  are	  among	  the	  most	  rapidly	  increasing	  
incident	  cancers	  in	  humans.	  Melanomas	  as	  a	  group	  
exhibit	  an	  extremely	  diverse	  biologic	  behavior.	  The	  term	  
melanocytoma	  is	  used	  to	  refer	  to	  a	  benign	  neoplasm	  of	  
melanocytic	  origin	  whereas	  the	  term	  malignant	  
melanoma	  is	  used	  to	  refer	  to	  a	  malignant	  neoplasm	  
according	  to	  the	  World	  Health	  Organization	  
nomenclature.	  	  Unlike	  human	  melanomas,	  canine	  
melanomas	  are	  not	  associated	  with	  repetitive	  intense	  
exposure	  to	  UV	  light.	  	  They	  typically	  occur	  in	  the	  haired	  
skin,	  oral	  cavity,	  nail	  bed,	  foot	  pad,	  eye,	  gastrointestinal	  
tract	  and	  mucocutaneous	  junctions.	  Breeds	  predisposed	  
include	  Goldens,	  Labradors,	  Chows,	  G.	  shep,	  Cockers,	  
Poodles,	  Dobermans,	  Schnauzers,	  Dachshunds,	  
Rottweilers,	  Irish	  setters	  and	  Scottish	  terriers.	  	  	  
Histologic	  features	  of	  Prognostic	  significance	  
Mitotic	  Index,	  Nuclear	  Atypia,	  Level	  of	  invasion,	  Type	  of	  
growth,	  Tumor	  Score	  

Diagnostic	  Panels	  
Melan	  A	  	  	  PNL-‐2	  	  	  Tyrosinase	  
TRP-‐1	  and	  TRP-‐2	  
S	  100	  protein	  	  	  	  Vimentin	  

Prognostic	  Panel	  (Michigan	  State)	  
Useful	  for	  tumors	  in	  bad	  locations	  with	  fairly	  benign	  
histologic	  findings	  or	  with	  dermal	  melanomas	  with	  
more	  atypia	  than	  expected;	  includes:	  Ki67,	  Nuclear	  
atypia	  score	  and	  MI	  

Molecular	  Parameters	  
Ki67	  
Mast	  Cell	  Count	  and	  Microvessel	  density	  
CD44	  	  	  	  	  	  	  	  iNOS	  	  	  	  	  Leptin	  
Vascular	  Endothelial	  growth	  factor	  
KIT	  expression	  	  	  	  COX-‐	  2	  expression	  
Fascin-‐1	  	  	  MicroRNAs	  	  	  	  RACK	  1	  protein	  	  

Locations	  
Cutaneous	  	  
Most	  cutaneous	  melanomas	  are	  benign	  (85%).	  Benign	  
cutaneous	  melanomas	  are	  well	  defined,	  deeply	  
pigmented,	  dome	  shaped,	  broad	  based	  and	  usually	  <	  
2cm	  in	  diameter.	  	  Malignant	  cutaneous	  melanomas	  
grow	  rapidly	  and	  are	  often	  ulcerated.	  In	  Dobermans	  and	  
miniature	  schnauzers,	  >75%	  have	  a	  benign	  behavior	  in	  
contrast	  to	  poodles	  in	  which	  85%	  are	  malignant.	  	  	  
Histologic	  classification	  based	  upon	  mitotic	  index	  alone	  
correctly	  predicted	  the	  biologic	  behavior	  in	  63	  of	  68	  

dogs	  with	  cutaneous	  melanomas	  (	  Laprie,	  2001).	  In	  that	  
study,	  a	  mitotic	  index	  of	  <	  3	  was	  found	  to	  be	  associated	  
with	  a	  benign	  behavior.	  	  Ki67	  values	  <	  15%	  and	  confined	  
to	  dermis	  alone	  have	  been	  shown	  to	  have	  a	  better	  
prognosis.	  In	  24	  dogs	  with	  malignant	  cutaneous	  
melanomas,	  13	  developed	  local	  recurrence	  or	  
metastatic	  disease	  within	  1	  year.	  	  Margins	  were	  not	  
predictive	  of	  outcome	  in	  that	  of	  14	  tumors	  with	  clean	  
margins,	  5	  had	  local	  recurrence	  (Schultheiss,	  2006).	  The	  
presence	  of	  junctional	  activity	  may	  be	  associated	  with	  
longer	  survival	  times	  (Spangler	  and	  Kass,	  2006).	  
Subungual	  (Nail	  bed)	  
Melanomas	  are	  the	  second	  most	  common	  cause	  of	  
tumors	  arising	  from	  the	  subungual	  location	  following	  
squamous	  cell	  carcinomas.	  They	  may	  appear	  as	  a	  
traumatized	  toe	  that	  does	  not	  heal	  or	  respond	  to	  
therapy.	  Clinical	  signs	  include	  lameness,	  presence	  of	  a	  
mass,	  breaking	  or	  splitting	  of	  the	  toe.	  Radiographs	  of	  
the	  affected	  digit	  should	  be	  included	  in	  the	  initial	  
evaluation	  of	  a	  dog	  with	  a	  toe	  lesion	  as	  40-‐58%	  of	  dogs	  
with	  subungual	  melanoma	  may	  have	  evidence	  of	  bony	  
lysis.	  Melanomas	  arising	  from	  the	  footpads	  may	  behave	  
similar	  to	  those	  arising	  from	  the	  	  nailbed	  location.	  
Melanomas	  that	  arise	  from	  the	  skin	  of	  the	  metacarpus	  
or	  metatarsus	  and	  not	  the	  actual	  nail	  bed	  are	  generally	  
benign.	  	  Many	  retrospective	  studies	  on	  digital	  
melanomas	  have	  been	  reported	  in	  the	  literature.	  	  Most	  
report	  a	  1	  year	  survival	  of	  42%	  with	  an	  overall	  median	  
survival	  of	  365	  days.	  Forelimbs	  appear	  more	  commonly	  
affected	  than	  hind	  limbs.	  Size,	  presence	  of	  pigment	  and	  
mitotic	  rate	  does	  not	  appear	  to	  be	  predictive	  of	  
outcome.	  	  
Oral	  
Melanoma	  is	  the	  most	  common	  oral	  tumor	  in	  dogs.	  
Clinical	  signs	  include	  halitosis,	  abnormal	  chewing,	  
weight	  loss,	  hyper	  salivation,	  bleeding	  and	  visualization	  
of	  a	  mass.	  	  Small	  breed	  dogs	  with	  heavily	  pigmented	  
oral	  mucosa	  appear	  to	  be	  at	  a	  greater	  risk.	  The	  tumor	  
can	  be	  located	  in	  any	  part	  of	  the	  oral	  cavity	  however	  
most	  occur	  within	  the	  gingival	  surface	  followed	  by	  lips,	  
tongue	  and	  hard	  palate.	  	  These	  tumors	  are	  locally	  
aggressive	  and	  have	  a	  high	  potential	  for	  metastases.	  	  Up	  
to	  32%	  can	  behave	  in	  a	  benign	  fashion.	  	  In	  a	  study	  by	  
Spangler	  and	  Kass,	  92%	  of	  tumors	  were	  classified	  as	  
malignant	  but	  metastases	  was	  observed	  in	  only	  59%	  of	  
cases.	  Nuclear	  atypia	  provided	  the	  most	  accurate	  
predictor	  of	  overall	  behavior.	  Nuclear	  atypia	  scores	  >5	  
are	  associated	  with	  a	  poorer	  prognosis.	  In	  this	  study,	  
mortality	  rate	  was	  68%	  with	  a	  median	  survival	  time	  of	  
147	  days	  with	  surgery	  alone.	  Untreated	  dogs	  have	  a	  
median	  survival	  of	  65	  days.	  	  
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Clinical	  Staging	  (TNM)	  for	  oral	  tumors	  (WHO)	  
Stage	  1	  T1N0M0	  
Stage	  2	  T2N0M0	  
Stage	  3	  T2	  N1M0	  or	  T3	  N0M0	  
Stage	  4	  any	  T,	  any	  M	  and	  M1	  
T:	  Primary	  tumor	  
	   T1:	  Tumor	  <	  2	  cm	  	  
	   T2:	  Tumor	  2-‐4	  cm	  
	   T3:	  Tumor	  >	  4	  cm	  	  
	   T4:	  tumor	  invading	  fascia	  or	  bone	  
MacEwen,	  1986	  
WHO	  Stage	  and	  Survival	  
Stage	  I	   	   511	  days	  
StageII	   	   160	  days	  
Stage	  III	  	   168	  days	  
	  
Palpate	  regional	  lymph	  nodes!!!	  
Williams,	  2003	  
53/100	  dogs	  had	  cytologic	  or	  histologic	  evidence	  of	  
Mets	  (53%)	  
	   37	  (70%)	  enlarged	  nodes	  
	   16	  (30%)	  normal	  nodes	  
47/100	  no	  evidence	  of	  Mets	  
	   23	  (49%)	  enlarged	  nodes	   	  
Overall	  l	  16	  of	  the	  40	  dogs	  with	  normal	  lymph	  nodes	  
had	  evidence	  of	  Mets	  (40%)	  

Therapy	  
Surgery	  
Median	  survival	  times	  for	  dogs	  treated	  with	  surgery	  
alone	  (MacEwen,	  1986)	  17-‐18	  months	  for	  stage	  1;	  5-‐6	  
months	  for	  stage	  2;	  3	  months	  for	  stage	  3	  
	  
Conservative	  surgical	  excision	  is	  associated	  with	  survival	  
times	  of	  90-‐210	  days	  with	  a	  local	  recurrence	  rate	  of	  70	  
%(	  Harvey,	  1981).	  	  	  
	  
Aggressive	  surgical	  excision	  with	  at	  least	  1	  cm	  margin	  
including	  bone	  when	  necessary	  improves	  outcome	  as	  
shown	  in	  two	  studies	  with	  reported	  median	  survival	  
times	  of	  273-‐297	  days	  (Kosovsky,	  1991	  and	  Wallace,	  
1992.	  
	  
Hahn,	  1994	  
Parameters	  associated	  with	  longer	  remission	  and	  
survival	  regardless	  of	  treatment:	  
Tumor	  smaller	  than	  8	  cm;	  Located	  on	  rostral	  mandible	  
or	  caudal	  mandible;	  MI<3	  
WHO	  staging	  system	  failed	  to	  identify	  a	  prognostic	  
difference	  between	  dogs	  of	  a	  differing	  clinical	  stage	  
Chemotherapy	  
Chemotherapy	  likely	  plays	  an	  insignificant	  role	  in	  the	  
treatment	  of	  melanoma.	  Drugs	  utilized	  to	  date	  have	  
included	  Cisplatin,	  Carboplatin,	  Melphalan,	  dacarbazine	  

and	  doxorubicin.	  	  COX-‐2	  inhibitors	  may	  prove	  to	  be	  
beneficial	  however	  no	  large	  scale	  studies	  to	  date	  have	  
been	  reported	  on	  their	  use	  for	  melanoma.	  	  	  
Carboplatin	  
Rassnick,	  2001;	  25	  dogs	  
Carboplatin	  300-‐350	  mg	  /m2	  IV	  every	  21	  days	  
Overall	  response	  28	  %(	  7/25)	  
CR	  1	  minimally	  durable	  (150	  days)	  
PR	  6;	  SD	  9;	  PD	  9	  
Cisplatin	  and	  Piroxicam	  
11	  dogs	  with	  Oral	  melanoma	  (Boria,	  2004)	  
18%	  response	  with	  MST	  of	  119	  days	  
Piroxicam	  0.3	  mg.kg	  
2	  CR;	  1	  SD;	  8	  PD	  
Melphalan	  
Objective	  responses	  in	  27%	  (Page,	  1991)	  
NSAIDS	  
Piroxicam	  0.3	  mg	  /kg	  
Metronomic	  Therapy	  
Cytoxan	  10-‐25	  mg/m2	  daily	  or	  every	  other	  day	  
TK	  inhibitors	  
	  
Radiation	  Therapy	  
Higher	  doses	  of	  radiation	  per	  fraction	  (4Gy	  and	  above)	  
improve	  response	  rates	  (Conventional	  fractions	  typically	  
consist	  of	  2-‐4	  Gy	  fractions	  daily	  for	  12-‐19	  treatments).	  
Hypo	  fractionated	  protocols	  have	  the	  advantage	  of	  
fewer	  treatments	  with	  fewer	  anesthetic	  episodes,	  lower	  
cost	  and	  less	  time	  commitment	  of	  the	  owner.	  	  Reported	  
median	  survival	  times	  for	  dogs	  with	  oral	  melanoma	  
treated	  with	  radiation	  therapy	  is	  5.3-‐11.9	  months.	  
Partial	  responses	  25-‐31%	  Complete	  responses	  51-‐
69%with	  Overall	  response	  rate	  of	  82-‐94%	  
	  
Hypo	  fractionated	  radiation	  therapy	  for	  non	  resectable	  
oral	  melanomas	  have	  a	  reported	  median	  survival	  time	  
of	  237	  days	  (Bateman,	  1994).	  
Combination	  Chemotherapy	  and	  Radiation	  
Freeman	  2004	  39	  dogs	  
Incomplete	  resection	  
Radiation	  protocol	  6	  Gy	  fractions	  once	  weekly	  for	  6	  
weeks	  
Cisplatin	  10-‐30	  mg	  /M2	  IV	  or	  Carboplatin	  90	  mg/m2	  one	  
a	  week	  1	  hour	  prior	  to	  radiation	  
MST	  11.9	  months	  
15%	  local	  recurrence	  
Murphy	  2005	  28	  dogs	  
Radiation	  protocol	  once	  weekly	  fractions	  of	  8	  Gy	  to	  
total	  dose	  of	  32	  Gy	  
15	  dogs	  received	  Carboplatin	  MST	  286	  days	  
13	  dogs	  received	  no	  chemotherapy	  MST	  30	  days	  
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Immunotherapy	  
Oncept	  Canine	  Melanoma	  DNA	  vaccine	  	  
Released	  in	  2007	  
Xenogenic	  	  (different	  species)	  plasmid	  DNA	  vaccine	  that	  
contains	  DNA	  that	  expresses	  human	  tyrosinase.	  	  A	  c-‐
DNA	  encoding	  human	  tyrosinases	  in	  incorporated	  into	  a	  
bacterial	  plasmid	  which	  elicits	  production	  of	  tyrosinase	  
protein	  within	  the	  dog.	  Tyrosinase	  is	  an	  enzyme	  that	  is	  
essential	  in	  melanin	  synthesis.	  When	  vaccinated,	  the	  
dog	  produces	  a	  human	  antigen	  that	  is	  a	  homologue	  for	  
canine	  tyrosinase	  but	  recognized	  as	  foreign.	  The	  antigen	  
is	  transcribed	  in	  the	  dog	  and	  actively	  presented	  to	  the	  
immune	  system	  during	  malignant	  transformation.	  The	  
vaccine	  induces	  antibody,	  T-‐cell	  and	  antitumor	  
responses.	  The	  Immune	  response	  appears	  to	  be	  tumor	  
specific,	  targeting	  tumor	  producing	  canine	  melanoma	  
cells.	  	  
	  
Unvaccinated	  dogs	  with	  oral	  melanoma	  treated	  with	  
surgery	  alone	  have	  a	  reported	  survival	  time	  of	  150-‐180	  
days	  for	  Stage	  II	  and	  60-‐90	  days	  for	  Stage	  III.	  	  In	  2011,	  
Grosenbaugh	  reported	  in	  AJVR	  a	  study	  of	  111	  dogs	  with	  
stage	  II	  or	  II	  oral	  melanoma.	  In	  this	  study,	  53	  dogs	  were	  
used	  as	  historical	  controls	  and	  their	  median	  survival	  was	  
324	  days	  for	  dogs	  with	  Stage	  II	  and	  338	  for	  dogs	  with	  
Stage	  III.	  	  58	  dogs	  were	  treated	  with	  the	  Oncept	  vaccine	  
and	  less	  than	  50%	  of	  dogs	  died	  of	  disease.	  Quartile	  
estimates	  of	  survival	  time	  for	  vaccinates	  was	  464	  days	  
vs	  156	  days	  for	  historical	  controls.	  The	  vaccine	  is	  
administered	  by	  transdermal	  injection	  in	  a	  0.4	  ml	  dose	  
volume	  into	  the	  muscle	  of	  the	  medial	  thigh	  just	  caudal	  
to	  the	  femur.	  A	  booster	  dose	  is	  given	  every	  6	  months.	  
	  
Manley,	  2011	  
58	  dogs	  treated	  with	  DNA	  vaccine	  and	  digit	  amputation	  
Overall	  median	  survival	  time	  476	  days	  vs	  365	  for	  
historical	  controls	  
MST	  with	  mets	  105	  days	  without	  mets	  533	  days	  
Stage	  1	  MST	  >	  952	  days	  (12	  dogs)	  
Stage	  2	  MST	  >1093	  days	  (7	  dogs)	  
Stage	  3	  MST	  321	  days	  (29	  dogs)	  
	  
Ottnod,	  2013	  
Retrospective	  study	  of	  the	  efficacy	  of	  Oncept	  vaccine	  
for	  Oral	  melanoma	  45	  dogs	  
22	  dogs	  	  received	  vaccine	  
23	  dogs	  did	  not	  get	  vaccine	  
Dogs	  that	  received	  the	  vaccine	  did	  not	  achieve	  a	  greater	  
progression	  free	  survival,	  disease	  free	  interval	  or	  
median	  survival	  time	  than	  dogs	  that	  did	  not	  receive	  the	  
vaccine.	  
	  

	  

Clinical	  Trials	  in	  Veterinary	  Medicine	  	  
University	  of	  Wisconsin	  
Allogenic	  whole-‐cell	  vaccine	  transfected	  to	  express	  gp	  
100	  to	  enhance	  immunity	  
Ontario	  Canada	  
Dendritic	  cell	  vaccines	  induced	  to	  express	  tumor	  
antigen.	  	  
University	  of	  Florida	  
Uses	  a	  tumor	  surface	  antigen,	  disialoganglioside	  GD3.	  
Contains	  adjuvants	  which	  enhance	  the	  immune	  
response	  to	  overcome	  the	  body’s	  tolerance	  to	  the	  auto	  
antigen	  (GD3).	  	  	  
Colorado	  State	  CSU	  Oncology	  
Vaccine	  is	  TBI-‐4000	  plus	  MART-‐1	  protein	  
Fully	  funded	  after	  enrollment	  
NEVOG	  
Randomized	  clinical	  trial	  of	  ADV-‐TK	  and	  Acyclovir	  
adjuvant	  to	  Radiation	  compared	  to	  standard	  of	  care	  for	  
oral	  melanoma	  
Veterinary	  Oncology	  Service-‐NY	  
petcancerinformation.com	  
Telomerase	  vaccine	  
University	  Madison	  Wisconsin	  
Blinded	  placebo	  controlled	  trial	  of	  Palladia	  in	  
combination	  with	  Radiation	  therapy	  
The	  Ohio	  State	  University	  
Evaluation	  of	  KUN	  CO1	  	  
Texas	  A	  and	  M	  
S	  100	  b	  inhibitors	  
	  

Therapies	  in	  humans	  
BRAF	  inhibitors	  
Vemurafenib	  (Zelboraf,	  Genentech)	  
Dabrafenib	  (GSK2118436,	  Glaxo	  smith-‐Kline)	  
50%	  of	  human	  melanomas	  have	  mutations	  in	  BRAF	  
Trametinib	  targets	  MEk	  downstream	  of	  BRAF	  
Most	  responses	  with	  BRAF	  are	  partial	  and	  disease	  
progression	  is	  typically	  seen	  at	  a	  median	  of	  5-‐	  months	  
Anti	  CTLA-‐4	  antibody	  
Ipilimumab	  (Yervoy,	  Bristol-‐Myers,	  Squibb)	  
Monoclonal	  antibody	  that	  activates	  the	  immune	  system	  
by	  targeting	  CTLA-‐4	  
CTLA4:	  Cytotoxic	  T	  lymphocyte	  associated	  protein	  4	  
Main	  negative	  regulator	  of	  the	  immune	  system	  which	  
inhibits	  the	  co	  stimulatory	  signaling	  for	  T	  cells	  	  
Ipilimumab	  turns	  off	  this	  inhibitory	  mechanism	  and	  
allows	  CTLs	  to	  continue	  to	  destroys	  cancer	  cells	  
Human	  Phase	  III	  trials	  	  
Phase	  III	  trials	  are	  to	  test	  how	  drug	  compares	  to	  
standard	  treatments	  
Ipilimumab	  Anti-‐CTLA4	  vs	  High	  dose	  interferon	  alpha2b	  
Carboplatin,	  Paclitaxel	  and	  Sorafenib	  vs	  Carboplatin	  and	  
Paclitaxel	  
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Lymphocytosis	  
Heidi	  Ward,	  DVM,	  DACVIM	  

Lymphocytosis	  is	  diagnosed	  only	  when	  there	  is	  an	  increase	  in	  the	  absolute	  number	  of	  lymphocytes.	  	  ALWAYS	  LOOK	  AT	  
THE	  ABSOLUTE	  NUMBER!	  In	  the	  dog	  and	  cat	  increases	  up	  to	  10,000/µL	  are	  considered	  mild,	  up	  to	  20,000/µL	  moderate	  
and	  over	  30,000/µL	  marked.	  	  The	  list	  of	  major	  differentials	  for	  non-‐neoplastic	  persistent	  lymphocytosis	  in	  dogs	  and	  cats	  
is	  short	  and	  essentially	  only	  include	  E.	  canis	  and	  hypoadrenocorticism	  in	  dogs	  and	  FIV,	  M.	  felis,	  IMHA,	  and	  
hyperthyroidism	  in	  cats.	  The	  most	  common	  cause	  for	  an	  adult	  dog	  to	  have	  moderate	  to	  marked	  lymphocytosis	  is	  either	  
lymphoma	  or	  leukemia.	  	  In	  fact,	  in	  dogs	  with	  an	  absolute	  lymphocyte	  count	  over	  20,000/µL,	  a	  presumptive	  diagnosis	  of	  
lymphoma	  or	  leukemia	  can	  be	  made	  if	  there	  is	  no	  evidence	  of	  tick	  borne	  disease.	  	  	  The	  three	  forms	  of	  lymphoid	  
malignancy	  in	  which	  lymphocytosis	  is	  a	  primary	  feature	  include	  chronic	  lymphocytic	  leukemia	  (CLL),	  acute	  lymphoblastic	  
leukemia	  (ALL)	  and	  lymphoma	  with	  circulating	  neoplastic	  cells	  (Stage	  V	  lymphoma).	  	  
	  
Chronic	  Lymphocytic	  Leukemia	  
Chronic	  lymphocytic	  leukemia	  is	  defined	  as	  a	  proliferation	  of	  small	  mature	  lymphocytes	  within	  the	  bone	  marrow	  or	  
spleen	  with	  or	  without	  circulating	  numbers	  in	  the	  peripheral	  blood.	  It	  is	  more	  common	  than	  acute	  lymphocytic	  
leukemia.	  It	  occurs	  in	  dogs	  of	  any	  age,	  but	  more	  commonly	  in	  middle	  aged	  to	  older	  dogs.	  German	  shepherds	  and	  Golden	  
Retrievers	  may	  be	  over	  represented.	  	  Dogs	  with	  CLL	  are	  often	  asymptomatic.	  The	  white	  count	  is	  usually	  greater	  than	  
30,000	  cells/uL,	  but	  can	  vary	  from	  normal	  to	  over	  100,000	  cells/uL.	  Hemograms	  from	  dogs	  with	  CLL	  tend	  to	  have	  few	  
abnormalities	  when	  lymphocytes	  are	  less	  than	  30,000	  cell/uL.	  Paraneoplastic	  syndromes	  may	  include	  monoclonal	  
gammopathies	  (68%),	  IMHA,	  PRCA	  and	  rarely	  hypercalcemia.	  	  
	  
Acute	  Lymphocytic	  Leukemia	  
Acute	  lymphocytic	  leukemia	  is	  defined	  as	  a	  proliferation	  of	  lymphoblasts	  within	  the	  bone	  marrow	  or	  spleen	  with	  or	  
without	  circulation	  in	  the	  peripheral	  blood.	  ALL	  is	  less	  common	  than	  acute	  myeloid	  leukemia	  (AML)	  and	  many	  ALL	  
diagnosed	  by	  morphologic	  characteristics	  from	  blood	  or	  bone	  marrow	  smears	  are	  reclassified	  as	  AML	  after	  cytochemical	  
staining	  or	  immunophenotyping.	  Dogs	  with	  ALL	  usually	  present	  with	  clinical	  signs	  of	  anorexia,	  weight	  loss	  and	  lethargy.	  
Physical	  exam	  usually	  reveals	  the	  presence	  of	  splenomegaly,	  hemorrhage,	  lymphadenopathy	  and	  hepatomegaly.	  
Hemograms	  from	  dogs	  with	  ALL	  may	  reveal	  anemia,	  neutropenia	  and	  thrombocytopenia.	  Infiltration	  of	  extramedullary	  
sites	  such	  as	  the	  GI	  tract,	  bone	  and	  CNS	  can	  result	  in	  GI	  signs,	  bone	  pain	  and	  neuropathies.	  

	  
Lymphoma	  Associated	  Leukemia	  
Cells	  from	  a	  primary	  lymphoma	  can	  be	  seen	  on	  a	  peripheral	  blood	  film.	  The	  lymphocytes	  can	  be	  small,	  intermediate	  or	  
large.	  Lymphoma	  most	  commonly	  arises	  from	  lymphoid	  tissues	  such	  as	  lymph	  nodes,	  spleen,	  and	  bone	  marrow,	  but	  may	  
arise	  from	  any	  tissue	  in	  the	  body.	  Circulating	  lymphocytosis	  and/or	  circulating	  atypical	  or	  immature	  lymphoid	  cells	  
occurs	  in	  approximately	  7-‐50%	  of	  dogs	  with	  lymphoma.	  Circulating	  atypical	  lymphocytes	  may	  be	  indicative	  of	  bone	  
marrow	  involvement	  and	  needs	  to	  be	  differentiated	  from	  ALL.	  	  In	  a	  study	  of	  53	  dogs	  with	  lymphoma,	  28%	  had	  circulating	  
lymphoblasts	  and	  were	  considered	  leukemic;	  however,	  actually	  57%	  of	  dogs	  were	  found	  to	  have	  bone	  marrow	  
involvement	  (Raskin,	  JAVMA,	  1989);	  therefore	  leukemic	  cells	  can	  be	  missed	  on	  evaluation	  of	  peripheral	  smears	  alone.	  	  
	  
Diagnostics	  
There	  are	  three	  steps	  in	  the	  diagnostic	  work	  up	  of	  a	  dog	  with	  lymphocytosis	  including	  cytological	  review	  of	  the	  
peripheral	  blood	  by	  a	  clinical	  pathologist,	  demonstrating	  a	  phenotypically	  homogenous	  expanded	  lymphocyte	  
population	  with	  or	  without	  the	  presence	  of	  aberrant	  antigen	  expression	  (Flow)	  and	  establishing	  cellular	  clonality	  (PARR).	  	  	  
Peripheral	  Blood	  Films	  
Normal	  lymphocytes	  have	  round	  nuclei	  with	  smudged	  dense	  chromatin	  and	  a	  small	  rim	  of	  blue	  cytoplasm.	  The	  size	  of	  
lymphocytes	  can	  be	  determined	  in	  relation	  to	  neutrophils.	  	  The	  nucleus	  of	  small	  lymphocytes	  can	  fit	  inside	  a	  neutrophil,	  
the	  nucleus	  of	  intermediate	  lymphocytes	  is	  the	  same	  size	  as	  a	  neutrophil,	  and	  large	  lymphocytes	  have	  a	  nucleus	  cannot	  
fit	  inside	  a	  neutrophil.	  Reactive	  lymphocytes	  can	  vary	  in	  size	  from	  small	  to	  large,	  but	  have	  clumped	  chromatin	  and	  
increased	  amounts	  of	  deep	  blue	  cytoplasm.	  	  Granular	  lymphocytes	  can	  be	  found	  in	  a	  low	  number	  in	  healthy	  animals	  and	  
are	  distinguished	  by	  the	  presence	  of	  small	  red	  granules	  that	  are	  often	  packeted	  in	  the	  cytoplasm.	  Reactive	  lymphocytes	  
need	  to	  be	  differentiated	  from	  neoplastic	  hematopoietic	  cells	  (blasts),	  which	  are	  not	  seen	  in	  normal	  animals.	  Blasts	  are	  
recognized	  by	  the	  presence	  of	  fine	  chromatin,	  grainy	  blue	  cytoplasm	  and	  single	  or	  multiple	  visible	  nucleoli.	  	  
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Immunophenotyping	  using	  Flow	  Cytometry	  
Flow	  cytometry	  is	  the	  method	  of	  choice	  for	  demonstrating	  a	  phenotypically	  homogenous	  expanded	  lymphoid	  
population.	  	  Lymphocytosis	  caused	  by	  leukemia	  or	  lymphoma	  is	  characterized	  by	  a	  homogenous	  expansion	  of	  cells	  with	  
a	  single	  phenotype	  (B-‐cell	  or	  T-‐cell),	  whereas	  reactive	  lymphocyte	  expansions	  are	  likely	  to	  be	  heterogeneous	  involving	  
multiple	  lymphocyte	  subsets.	  	  The	  only	  exception	  to	  this	  is	  the	  homogenous	  expansion	  of	  CD8+	  T	  cells	  in	  E.	  canis	  
infection.	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Aberrant	  Antigen	  Expression	  
Aberrant	  antigen	  expression	  can	  further	  support	  the	  diagnosis	  of	  malignancy	  because	  reactive	  lymphocytes	  retain	  
expression	  of	  their	  normal	  constellation	  of	  antigens.	  
Determination	  of	  Lymphocyte	  Clonality	  
In	  cases	  where	  the	  lymphocyte	  count	  is	  not	  markedly	  elevated	  and/or	  the	  lymphocytes	  do	  not	  exhibit	  aberrant	  antigen	  
expression,	  additional	  support	  for	  the	  diagnosis	  of	  malignancy	  can	  be	  obtained	  via	  clonality	  testing	  by	  PCR	  for	  antigen	  
receptor	  rearrangement	  (PARR).	  	  Because	  the	  size	  of	  the	  hypervariable	  region	  differs	  slightly	  in	  each	  lymphocyte,	  the	  
finding	  of	  a	  single	  sized	  hypervariable	  region	  indicates	  that	  all	  the	  lymphocytes	  are	  derived	  from	  a	  single	  clone	  and	  are	  
most	  likely	  neoplastic.	  Reactive	  lymphocytes	  are	  derived	  from	  multiple	  different	  clones.	  Only	  few	  exceptions	  exist	  the	  
most	  common	  being	  E.	  canis,	  which	  can	  cause	  a	  homogenous	  expansion	  of	  CD8	  T	  cells,	  and	  in	  rare	  cases	  clonal	  
expansion.	  	  
	  
Therapy	  of	  CLL	  
CLL	  is	  not	  treated	  unless	  there	  are	  other	  cytopenias,	  or	  excessively	  high	  lymphocyte	  counts	  (>60,000/uL).	  Chlorambucil	  is	  
initially	  dosed	  at	  0.2	  mg/kg	  or	  6	  mg/m2	  PO	  once	  daily	  for	  7-‐14	  days	  then	  the	  dose	  is	  reduced	  to	  0.1	  mg/kg	  or	  3	  mg/m2	  
PO	  daily.	  Alternatively	  Chlorambucil	  can	  be	  pulse	  dosed	  at	  20	  mg/m2	  every	  two	  weeks.	  The	  dose	  is	  adjusted	  based	  on	  
clinical	  response	  and	  bone	  marrow	  tolerance.	  Oral	  Prednisone	  is	  used	  concurrently	  with	  Chlorambucil	  at	  dose	  of	  1	  
mg/kg	  daily	  for	  1-‐2	  weeks	  then	  0.5	  mg/kg	  every	  other	  day	  thereafter.	  	  It	  may	  take	  1	  month	  or	  longer	  for	  hematologic	  
abnormalities	  to	  resolve	  because	  the	  growth	  fraction	  of	  neoplastic	  lymphocytes	  is	  low.	  
Prognosis	  for	  CLL	  
Immunophenotype	  together	  with	  one	  additional	  objective	  (lymphocyte	  size	  for	  B-‐cell	  disorders	  and	  initial	  lymphocyte	  
count	  for	  T-‐cell	  disorders)	  were	  highly	  prognostic	  in	  96	  dogs	  with	  leukemia	  (Williams	  et	  al	  JVIM	  2008).	  In	  this	  paper,	  dogs	  
with	  CD	  34+	  leukemia	  predicted	  poor	  outcome	  compared	  to	  other	  phenotypes	  (survival	  16	  days).	  Dogs	  with	  CD	  21+	  (B-‐
cell)	  lymphocytosis	  composed	  predominantly	  of	  large	  cells	  had	  shorter	  survival	  times	  than	  dogs	  CD	  21+	  lymphocytes	  
composed	  of	  smaller	  cells.	  Median	  survival	  for	  large	  cells	  was	  129	  days	  versus	  the	  median	  survival	  time	  was	  not	  reached	  
for	  dogs	  with	  CD	  21+	  and	  small	  cells.	  This	  study	  also	  showed	  that	  the	  presenting	  lymphocyte	  count	  was	  predictive	  of	  
prognosis	  for	  dogs	  with	  CD8	  T-‐cell	  leukemias.	  Dogs	  with	  CD8	  T-‐cell	  leukemia	  and	  lymphocytes	  counts	  <	  30,000/uL	  had	  a	  
median	  survival	  of	  1098	  days	  vs.	  dogs	  with	  lymphocytes	  counts	  >	  30,000/uL	  who	  had	  a	  median	  survival	  of	  131	  days.	  
	  
Therapy	  of	  ALL	  
Specific	  treatment	  for	  ALL	  requires	  aggressive	  chemotherapy	  and	  supportive	  therapy.	  	  In	  general	  responses	  are	  poor.	  	  
Most	  animals	  die	  from	  life	  threatening	  cytopenias	  subsequent	  to	  bone	  marrow	  effacement	  by	  leukemic	  cells.	  	  Survival	  is	  
1-‐	  3	  months.	  	  

	  Immunophenotype	  of	  lymphocytes	  in	  normal	  dogs	  
80%	  of	  circulating	  lymphocytes	  are	  T-‐cells	  
	   Helper	  T-‐cells	  CD4+	  
	   Cytotoxic	  T-‐cells	  CD8+	  
15%	  of	  circulating	  lymphocytes	  are	  B-‐cells	  
5%	  NK	  cells	  and	  double	  negative	  CD4-‐,	  CD8-‐	  T-‐	  cells	  
	  
Immunophenotype	  of	  Canine	  CLL	  
Most	  are	  CD8+	  T	  cell	  disease	  
Smaller	  subset	  of	  CD21+	  B	  cells	  
CD4+	  T	  cells	  rare	  
	  
	  

Immunophenotype	  of	  Canine	  ALL	  
Most	  are	  B-‐cell	  (CD21+,	  CD3-‐,	  CD4-‐,	  CD8-‐)	  
Small	  percentage	  (<10%)	  are	  T	  cell	  origin	  
(CD3+,	  CD4-‐,	  CD8-‐,	  CD21)	  
	  
Immunophenotype	  of	  Feline	  CLL	  
CD4+	  T	  cell	  
CD	  21+	  B	  cell	  
CD8+	  or	  CD4+8+	  
CD4-‐CD8-‐CD5+	  
Null	  cell	  
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Flow	  Cytometry	  and	  PARR	  Summary	  
	  
Flow	  cytometry	  
Why	  it	  is	  used	  

1. Helps	  determine	  if	  a	  lymphocyte	  population	  is	  homogenous	  or	  heterogeneous.	  Homogenous	  populations	  consist	  
primarily	  of	  cells	  of	  a	  single	  phenotype,	  which	  is	  most	  consistent	  with	  neoplasia.	  Heterogeneous	  populations	  
would	  indicate	  a	  non-‐neoplastic	  (reactive)	  etiology	  for	  the	  observed	  lymphocytosis.	  

2. Can	  determine	  the	  phenotype	  (B-‐cell	  or	  T-‐cell)	  of	  the	  cells,	  which	  can	  further	  define	  the	  disease	  and	  provide	  
prognostic	  information	  in	  some	  cases.	  

How	  it	  works	  
Tags	  cells	  with	  labeled	  antibodies	  that	  bind	  to	  proteins	  expressed	  on	  cell	  surface.	  	  
Run	  through	  analyzer	  to	  separate	  cells	  by	  type	  based	  on	  their	  size,	  granularity	  and	  cell	  surface	  markers.	  	  	  
Cell	  markers:	  	  	  	  	   T-‐cell	  antigens	  (CD3,	  CD4,	  CD5	  and	  CD8)	  

B-‐cell	  antigens	  (CD21	  and	  CD22)	  	  
Immature	  lymphoid	  or	  myeloid	  precursors	  (CD34)	  

Interpretation	  pearl	  
Cannot	  differentiate	  lymphoma	  vs.	  leukemia	  
How	  to	  submit	  samples	  
Fresh	  EDTA	  blood	  sent	  overnight	  on	  ice	  –	  do	  not	  freeze;	  need	  current	  CBC	  
For	  LN,	  mediastinal,	  organ	  aspirates:	  Place	  aspirated	  material	  into	  RTT	  (plain	  tube	  with	  no	  additives	  or	  serum	  separator)	  
with	  1	  ml	  saline	  and	  0.1	  ml	  serum	  from	  the	  patient.	  Aspirate	  several	  times	  if	  possible;	  the	  saline	  should	  be	  cloudy.	  
Cavity	  Fluid:	  Send	  one	  tube	  each	  EDTA	  and	  red	  top	  tube	  containing	  400	  uL	  or	  more	  of	  fluid.	  Send	  only	  EDTA	  if	  only	  
enough	  for	  one	  tube.	  Add	  a	  few	  drops	  of	  serum	  if	  the	  total	  protein	  is	  less	  than	  4	  mg/dl.	  	  
	  
PARR	  (PCR	  for	  antigen	  receptor	  rearrangement)	  
Why	  it	  is	  used?	  
To	  determine	  if	  a	  population	  of	  lymphocytes	  is	  the	  result	  of	  a	  monoclonal	  expansion	  of	  B	  or	  T	  cells	  which	  usually	  
indicates	  neoplasia.	  	  Useful	  when	  flow	  cytometry	  or	  cytological	  analysis	  does	  not	  give	  definitive	  results.	  For	  example,	  if	  
flow	  reveals	  an	  expansion	  of	  more	  than	  one	  lymphocyte	  subset,	  but	  a	  lymphoproliferative	  disorder	  is	  still	  strongly	  
suspected.	  
How	  it	  works	  
DNA	  isolated	  from	  intact	  cells	  on	  slides;	  utilizes	  DNA	  and	  PCR	  primers	  that	  are	  specific	  to	  the	  canine	  V,	  D	  and	  J	  gene	  
segments	  of	  B	  cell	  and	  V	  and	  J	  segments	  of	  T	  cell	  	  
DNA	  is	  amplified	  and	  run	  through	  gel	  to	  separate	  PCR	  products	  by	  size	  (each	  clone	  has	  a	  different	  length).	  	  	  
How	  well	  does	  it	  work	  
Dog:	  94%	  sensitivity	  and	  75%	  specificity;	  Cat:	  	  >90%	  sensitivity	  and	  65%	  specificity	  
Interpretation	  pearls	  
Ehrlichia,	  RMSF,	  Lyme	  and	  Bartonella	  can	  causes	  monoclonal	  peak	  (false	  positive	  for	  lymphoma)	  
Negative	  result	  does	  not	  rule	  out	  lymphoma;	  cannot	  differentiate	  lymphoma	  vs.	  leukemia	  
Not	  good	  to	  determine	  myeloid	  vs.	  lymphoid	  if	  morphology	  is	  ambiguous	  
How	  to	  submit	  samples	  
Stained	  or	  unstained	  cellular	  aspirate	  slides	  
Samples	  on	  slides	  can	  be	  kept	  indefinitely	  and	  do	  not	  require	  special	  storage	  or	  shipping	  
Blood,	  bone	  marrow,	  CSF,	  effusions,	  organ	  aspirates,	  LN	  aspirates	  in	  EDTA	  
	  
Colorado	  State	  Clinical	  Immunology	  Lab	  www.dlab.colostate.edu	  	  
NCSU	  College	  of	  Veterinary	  Medicine	  Clinical	  Immunology	  Lab	  Linda_English@ncsu.edu	  
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A Ray Dillon,1 DM Tillson,1 A Wooldridge1, R
Cattley,1 J Hathcock,1 B Brawner,1 R Cole,1 B
Welles,1 PW Christopherson,1 T Lee-Fowler,1 S
Jung,1 S Borderlon,1 S Barney,1 M Sermersheim,1 R
Garbarino,1 SZ Wells,1 EB Diffie,1 ER Schachner2

1College of Veterinary Medicine, Auburn University,
AL

Feline Lung Disease: Clinical 
Prospective through Research

6 yr old DSH, Chronic dyspneic episodes/coughing yrs
Presented to RDVM June and July- RX

Presented to AUSAC ICU; early August- acute 
decompensation/hypoxemia- Why

? Fenbendazole administered 3 days ago

Radiographs diffuse
Disease segmented:

8 yr old DSH, Chronic 
History of Coughing, NR Rx
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Snow White   9 yr DSH

Single Cat;  inside house only, 
from 6 wks of age

Bronchial Disease ??

Eosinophilic cytology on BAL
>16% of nucleated cells

Reaction parasite lifecycle dependent

1. Adult D. immitis

2. Immature D. immitis w/ no adult development (HARD)

3. D. immitis w/ selamectin 1 mo pi

4. Pre-rx preventative (selamectin) 1 mo before L3 infection

5. T cati per os w/ adult worms in GI (kittens & adults)

6. T cati per os w/o adults worms in GI (kittens & adults)

7. Pre-rx moxidectin 2 mo before oral T cati

8. Aeolurostrongylus infection
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Radiographic Bronchial/interstitial pattern
> 2 grade (scale 0-3)

Reaction parasite lifecycle dependent

1. Adult D. immitis- active or prior infection

2. Immature D. immitis w/ no adult development (HARD)

3. D. immitis w/ selamectin 1 mo pi

4. Pre-rx selamectin 1 mo before L3 infection

5. T cati w/ adult worms in GI (kittens & adults)

6. T cati w/o adults worms in GI (kittens & adults)

7. Pre-rx moxidectin 2 mo before oral T cati

8. Aeolurostrongylus infection

Why the doubt:
• Region FHW Study (Merial), 212 client cats studied day 0, 30-45, 

and 90 post-presentation for cough/dyspnea

• Shelter cat study (Pfizer) of 120 cats with paired serology, fecal 
examinations, thoracic radiographs, and histopathology

• Transplant HW studies (IDEXX) – dog to cat (20), cat to cat (4)

• L3 infected cats 36 mo (8),  CT studies of 10 months (Dillon) (12)

• Pulmonary Intravascular Macrophage (PIM) in HW cats and dogs 
(Harvard Resp Biology Program) 12 cat and dogs

Experimental Models in Cats

• PIM of cats w/ sequential endotoxin administration (AU, Wiegand)- 12 cats

• HARDs characterization (Pfizer- 60 cats, 8mo and 18 mo, Revolution (post-
pi)

• T cati characterization (Bayer- 24 cats, kittens, adults, pre-rx Advantage 
Multi), paired CT

• HARDs II characterization (Pfizer/Zoetis), 18 cats, pre-rx Revolution 8mo), 
paired CT

• HW homogenate- IV (10), SubQ (4) 
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FHW Regional Study- 212 cats

• 4 states- FL, TX, TN, SC

• 14 private practices- RX was veterinarians decision

• Signalment: cats over 6 months old presented first time
for coughing, dyspnea, (&/or vomiting)

• CBC, HW Ab (2 methods) & HW Ag, radiographs

• Recheck 45, and 60-90 days
• Brawner B, Dillon AR, Robertson C. Guerrero H.  Radiographic diagnosis of feline heartworm disease and correlation to clinical 

criteria: results of a multicenter clinical case study.  Veterinary Therapeutic: Research in Applied Vet Med.  1,2: 81-87, 2000.

• Robertson C, Dillon AR, Brawner B, Guerrero H.  Prevalence of feline heartworm infections among cats with respiratory and 
gastrointestinal signs.  Veterinary Therapeutic: Research in Applied Vet Med.  1,2: 88-95, 2000.

• Dillon AR, Robertson C, Brawner B,  Guerrero H.  Relationship of serology to clinical disease in feline heartworm disease.   
Veterinary Therapeutics: Research in Applied Vet Med.  1,3: 176-181, 2000.
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FHD RS Initial Rads- 212 Cats- [90 FHS (PA,BI)]

41%

18%

25%

16%
NSL

PA

Bronchial

Other DX

Ab Pos- 60 D  Rad

57%

43%

Normal

Bronchial

PA & Bronchial-60 d Rads

30%

16%

54%

Worse

Improve

Same

Comparison of Radiographic, Histologic, and Serologic and 
Fecal Examination Findings for Diagnosis of Pulmonary 

Disease:
Study of 120 Random Source Cats

• A R Dillon, B Blagburn, W R Brawner, P E 
Rynders, C Johnson, M D Tillson, D Upchurch

• College of Veterinary Medicine, Auburn 
University, Auburn, AL 36849

• Funding: Pfizer Animal Health

• Supporting staff: Shelter Veterinarians, graduate 
students, and Veterinary students !

• Dillon, 2010, AHS Proceedings.

Emphasis on Airways…..
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Subjective Histopath Scores
IF Br Rad score > 2 (0-3)

Tissue

Examined

Cats w/ 

> 2 grade

Arterioles 29

Arteries 17

Bronchioles 59

Bronchi 57

Alveoli 75

Alveoli SM 74

2-5 cm L5 Pa
75-90 day pi

Mf Antigen

180 day pi

Migrate

Mosquito

D immitis Life Cycle

When a cat dies from 
HWs, usually find a dead 
or dying HW, regardless of 
age of HW.

When a cat dies from 
HWs, usually find a dead 
or dying HW, regardless of 
age of HW.
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Blood, 
vessel wall, 
Peri-arterial inflammation =
all same radiographic density

Lung Disease of Feline Heartworms: 4-6 months pi, develop 
classic enlarged PA and peri-bronchial pattern, followed by 

attenuation of lesions even w/ continued presence of 
parasite for months (yrs).  No cardiac changes. Why?

Clinical Experience: 
Unquestioned answers can be more dangerous than 

unanswered questions…. 

“If you’re in a heartworm 
endemic area and are not 
seeing cats with heartworm, 
rest assured that heartworm 
cats are probably seeing you”

ARD, Vet Clin of N Am, Small Anim Pract, 
14:1185-1199, 1984

Inflammation and 
interstitial edema: 

Like a bee 
sting to 
your 
thumb!

Dead HW?
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Effects of HW Death:
Acute Lung Injury

Macrophages-
PIM, Al Mo, Circulatory Monocytes

Distribution of Recovered Radioactive Colloid in Cats 
Normal and with live (L) or dead (D) transplanted D. immitis
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Dillon,  Veterinary Parasitology 158 (2008), pp. 171-176
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Effects of HW in Active Dogs vs Cat:

2-5 cm L5 Pa
75-90 day pi

Mf Antigen

180 day pi

Migrate

Mosquito

D immitis Life Cycle

© 2003 By Default!

A Free sample background from www.awesomebackgrounds.com

Slide 78

Feline Heartworm Disease

0 3 6 9- 48 mos

HARD

Adult HW- PA Lesion
HW / Cat  OK
HW Death----Path

Bronchial

Months after Infection

Ab

Ag ?

Microfilariae?
BAL- Eosinophils
Eosinophilia/ ?baso

Heartworm
Associated
Respiratory
Disease
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Day 0 Day 110Day 70 Day 168

Abbrev

Selamectin

Control

Day 240

Percent of Ab-Positive Cats Per Group

50%

100%

Every cat was Ab 
positive at one of 
sampling dates. 

Day 110

Day 110
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Day 240

Day 240

Subjective Scoring: 8 mo
Histopath PA, Br, Al sm;    Rad Pa, B/I

0

0.5

1

1.5

2

2.5

3

Hist PA Hist Br Hist Asm Rad PA Rad B/I

Rev

AI

Cont
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Comparing Bronchioles
a & b & c  SD (p=.0001)

Lumen to Wall Thickness

Selamectin * 1.41622a

Abbreviated** 1.01627b

Control 1.08269c

*Largest lumen compared to wall thickness

**Smallest lumen compared to wall thickness 

Mean BAL cysLT

0

0.05

0.1

0.15

0.2

BAL 8 mo

cy
sL

T
 (

u
re

a 
ad

j)

Revolution Abbrev Inf Control

© 2003 By Default!

A Free sample background from www.awesomebackgrounds.com

Slide 100 Progression of One-time – 18 mo study
HARDs Infection 

(2-4 mos post 3m PI)- and NO Adults

6 9 12 18- ?

Months after Infection

Ab

Ag ?

CBC Normal

Rads Br

Bronchial Histo

PA Histo

BAL: Macrophage

50% 40% 10%

Percent of Cats Positive 
for Ab or Ag in 18 mo Cats-

0.0%

20.0%

40.0%

60.0%

80.0%

100.0%

Ag 0 Ag 70 Ag110 Ag168 Ag240 Ag308 Ag392 Ag503 Ag510

Control

Abbrev Inf

Selamectin

0.0%

20.0%

40.0%

60.0%

80.0%

100.0%

Ab 
0

Ab 
70

Ab1
10

Ab1
68

Ab2
40

Ab3
08

Ab3
92

Ab5
03

Ab5
10

Control

Abbrev Inf

Selamectin

9 of 10 Control Cats 
had Adult HWs
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Airway response:
Twitchy vs
Non-responsive

D. immitis
10 mo pi

 Wooldridge, Dillon, Tillson, et al; AJVR, 2012

HARDs II Research Project
100 L3 D. immitis Sub Q

Age matched SPF cats divided into 3 groups (6/group)

• Group 1: Untreat uninfected (UU) cats

• Group 2: infected pre-treated cats (preS I)

topical selamectin (Revolution, Pfizer AH) day -30 and -2

• Group 3: Untreated infected (IU) cats

• Dillon, 2014, VetPar

© 2003 By Default!

A Free sample background from www.awesomebackgrounds.com

Slide 113

HARDS 2 Research Project:
Heartworm Life Cycle Milestones

30 60 90 120 150 180 210 240

L4 (skin, abdomen and thorax; 3-70 days)

L3 (skin; molts to L4 within 3 days)

Molt to L5 (50-70 days)

L5 in heart (70 days)

Days After Infection

Microfilariae +

Antigen +

-32

Page 142



7/14/2015

14

Results of HARDs II
Day 240 PI L3 D. immitis

• Group 1: Uninfected untreated 
No worms or fragments

• Group 2: Pre-treated (selametin) infected
No worms or fragments

• Group 3: Infected Untreated
Cat 16536 Died Day 168 PI

Cat number Worm # sex of worms Degenerated frags

16532 0 0 female, 0 male 0

16533 13 9 females, 4 males 2

16534 3 1 female, 2 males 0

16535 1 0 female, 1 male 3

16536 1 Dead ? female, 0 male 1

16537 8 4 felmales, 4 males 11

D. Immitis L3 Infected Cats
7 months PI

Serum HW antibody OD titers in cats
Days PI L3 D. immitis

Positive > 0.04

0.000

0.500

1.000

1.500

2.000

2.500

3.000

3.500

4.000

4.500

5.000

 D0 D70  D110  D 168  D240

OD of D. immitis Ab
L3 Sub Q PI

UU PreS I IU

UU- untreat uninfected
PreS I- Pretreat selamectin and infected
IU- Infected and untreated

• -16533- 13 HW, only Ab pos on D 110
• AG pos D168 & D240

• NO SELAMECTIN PRE-RX CAT WAS 
AB POSITIVE

• (Repeated w/ Advantage Multi- no HW 
AB positives)
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Effect of treatment timing on
D. immitis diagnostic antibody results

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Ab 0 Ab 70 Ab110 Ab168 Ab240 70-240

Percent of Positive Cats for D. immitis Ab
Days after L3 infection

UU H2 S + I H2 I + S H1 ABV H1 UI H1 UI H2

• UU H2- untreated uninfected

• S+I H2- preRx selamectin + infection

• I+S H1- infected + selamectin

• Abv H1- abbreviated infection

• UI H1- untreated infected

• UI H2- untreated infected

Alveolus/interstitial Histopathology Grades
L3 Infected Cats at Day 240 PI

Infected cats (Inf) SD (p<0.001) that both control (Con) and selamectin (TX) treated cats

Pfi2Con Pfi2Inf Pfi2 I/Tx
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D. Immitis L3 Infected Cats D240 PI
Histopathogy of mid-right caudal lung lobe

Control (Con, 6), Infected (Inf, 6), Pre-Rx Selamectin and infected (Tx, 6)

Pre-RX Selamectin had no Radiographic changes, BUT subtle interstitial 
Myofibrocytes- Now What ?

Pulmonary Artery Histopathology Grades
L3 Infected Cats at Day 240 PI

Infected cats (Inf) SD (p<0.05) than both control (C) and Selamectin (TX) treated cats

Pfi2ArtCon Pfi2ArtInf Pfi2ArtI/Tx
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Bronchiole Histopathology Grades
L3 Infected D. immitis Cats at Day 240

Infected cats (Inf) SD (p,0.001) that both control (Con) and selamectin (Tx) treated cats

Pfi2BiolCon Pfi2BiolInf Pfi2BiolI/Tx
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C I RX-I

HARDs II: Control, Treated = Pre-S Rx + Infection, Infected untreated

BAL Eosinophilia (I and T > C, p<0.05)

Peripherial eosinophilia (I > T and C, p<0.05)

Eosinophils found on Bronchoalveolar Lavage 
According to Percentage of Total White Blood Cells
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Cat CT 3D Histogram HU : 100 L3 D. Immitis
Red= Day 0;    Blue= Day 120;   Green= Day 236

Control              Infected         RX 1 mo + Infected

HARDs II Study
3-D Reconstruction of CTs and calculation of Lung density 

(HU) and total lung volume at fixed pressure

• Infected (I) were 
SD (p<0.05) 
compared to both 
Control (C) and 
Selamectin (R) Cats

A. Lung volume

B. -825 HU (Air)

C. -600 HU (Tissue)

• Restrictive 
pulmonary disease 
with interstitial 
myofibrocytes-

• No air trapping

Lung Volume Change In D. immitis cats

Pfizer 2 Groups
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1= Control
2= Infected
3= Revolution

1 2 3

-8
5

6
 H

U

0.0

0.2

0.4

0.6

0.8

1.0

Box Plot of -600 HU on Day 236

1= Control
2= Infected
3= Revolution Treated

1 2 3

-6
0

0
 H

U

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

A

B

C

Clinical Implications of HARDs II Study: 
HW Disease Prevention

1. Pretreatment of cats for 1 month before the initiation 
of HW infection prevents radiographic lesions of 
HARDs and does not induce a positive HW antibody
result.

2. Clients should initiated HW preventative medications 
at least 1 month before “mosquito season”.

3. Even when immature L3 or L4 die, there is a transient lung 
reaction (Eosinophilic BAL) and subtle subclinical lung 
changes, not evidenced on radiographs.

4. Reaffirmation that D immitis creates a random interstitial 
and bronchial disease which is dynamic over time with 
significant peri-bronchial disease; radiographically evident.

5. The bronchial disease of HARDs is hyporesponsive airway 
disease and therapy with bronchodilators may have very 
limited utility.
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D. Immitis Homogenate Projects
(Proof of concept research)

• Project 1: IV homogenate 
daily for 9 days (2 cats)

• Project 2: IV homogenate 
daily for 18 days (8 cats)

• Project 3: SubQ homogenate 
daily for 18 days (1/5th dose 
of project 2) (4 cats)

• Project 2: IV homogenate

1. 2 HW donor dogs, 9 month old 
adult HWs
a) 1 dog treated with doxycycline (10 

mg/kg orally twice a day) for 1 month 
prior to HW collection

b) 1 dog untreated w/ antibiotics

c) Equal number of male and female 
HWs collected from each dog 
separately, washed, homogenized in 
saline, centrifuged at 2500 RPM for 20 
minutes, filtered with 18 micron filter, 
QS w/ saline and standardized for 
protein concentration, electrolytes, 
etc were similar for aliquots 

Dillon, 2013, AHWS Proceedings; 2014 VetPar

Project 2: IV HW Homogenate in cats
In vitro Bronchial ring Reactivity: Blunted

• There was no difference in cats receiving HW Homogenate 
from doxycycline treated dogs vs untreated dogs; and cats 
were combined for one group.

• Compared to control, Bronchial rings in cats from IV 
homogenate cats had a diminished response (SD p<0.05) to 
both contraction  agonist Acetycholine and 5-HT, and less 
dilation in response to isoproterenol.

• Response same as in HW infected cats with significant 
bronchial lesions!

Not simply a wall remodeling consequence.

• Contractile responses expressed as normalized isometric 
force (max-baseline/CSA of ring).  Relaxation expressed as 
percentage of force elicited by 5-HT. (Wooldridge et al, AJVR, 
2013)

SMA Stain:
Normal Control vs IV Homogenate

Increase in SMA focally, but increased tissue total
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Lung Histopathology, HRCT, Radiographs and Bronchio-
alveolar lavage cytology are altered by T. cati Infection in 

Cats and is Independent of Development of Adult 
Intestinal Parasites

• AR Dillon, DM Tillson, J Hathcock, B Brawner, R Cattley, A 
Wooldridge, B Welles,  S Barney, T Lee-Fowler, L Botzman, M 
Sermersheim, R Garbarino

• College of Veterinary Medicine, Auburn University, AL

Contract Sponsor:
• Bayer Animal Health
• AU CVM Cardiovascular Laboratory

Hypothesis:  
1. Oral T cati will induce lung disease early in the migration 

which will affect clinically relevant diagnostic evaluations

2. Pretreatment with a preventative medication will block the    
pulmonary effects of T cati migration 

Dillon, 2013, VetPar

Pulmonary effects of 
T cati infection in Cats

• 18 SPF (3 groups of 6) – 4 months old kittens
– Uninfected untreated normal (UU)
– Infected  untreated  (IU) 
– Infected treated  (IT)

• 6 Adult SPF (IUA) infected untreated adult cats
- multipara females. 2-3 yrs old

• Eggs/L3  T cati per os:  2000 in IU and IT; 1000 in IUA
Day 1, 11, 19, 36, 43

• IT- 4 mg moxidectin, 40 mg imidacloprid topical
(Advantage Multi for Cats, Bayer Animal Health)

Day -55, -25, 5, 35 (dose on day 65 not administered)

• CBC, BAL, Fecal Exam,  Radiographs, Challenge CT
Day 0, 11, 36, 64  (Fecal exam weekly, Day 43-65)

• Necropsy- collect worms, tissues (Fixed perfusion)
• In vitro bronchial ring reactivity  Day 65

T. cati Infection in cats
L3  per os  D 1, 11, 19, 36, 43 

RX: moxidectin/imidacloprid    D -55, -25,  5, 35
Data Collection    D -30, 11, 36, 64

End of observation D 65

-55 5-25 35 65 End of Study

433619111

-30 11 36 64

Day of Infection

Day of Data

Day of RX

Dillon, 2013, VetPar

Inf

RX

DX
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Infected Untreated IU cat 
(15318) day 65 pi T cati

• Livers were normal on gross 
and histopathologic 
examination  in all cats (UU, IU, 
IT, IUA)

T cati recovered in Cats, 65 d PI

Cat ID Males Females Immature Total frags 
fecal 
results

Uninfected 
Kittens UU

15325 0 0 0 0 neg

15328 0 0 0 0 neg

15330 0 0 0 0 neg

15331 0 0 0 0 neg

15332 0 0 0 0 neg

15333 0 0 0 0 neg

Infected 
Kittens IU

15318 32 29 7 12 pos

15319 7 12 1 2 pos

15320 13 9 0 14 pos

15321 0 0 0 0 neg

15322 16 16 0 5 neg
15323 2 2 0 2 pos

Infected Adults 
IUA

15421 0 1 0 0 pos

15422 1 2 1 4 pos

15423 3 1 1 0 pos

15424 0 0 1 5 neg
15425 0 0 0 0 neg

15426 6 8 0 8 pos

Infected Advantage Multi 
RX Kittens IT

15334 0 0 0 0 neg

15335 0 0 0 0 neg

15336 0 0 0 0 neg

15338 0 0 0 0 neg

15339 0 0 0 0 neg

15341 0 0 0 0 neg

2/6 fecal neg
5/6 SI worms
6/6 Lung disease

2/6 fecal neg
5/6 SI worms
6/6 Lung disease

0/6 fecal neg
0/6 SI worms
6/6 Lung disease

0/6 fecal neg
0/6 SI worms
0/6 Lung disease

Eosinophilic Reaction to T. cati
Pulmonary BAL Cytology
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• Transient peripherial eosinophilia 
of 1000-2500/ul on CBC

• BAL Cytology by grade:    

0=1-16%, 1=17-35%,

2=36-60%, 3=>60%

• Infected groups over half with >60% 
eosinophilic BAL on day 35 & day 64

• No SD between infected groups

• Weak correlation between CBC and BAL 
results
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Grade Day 0

UU

Day 0

IU

Day 0

IT

Day 0

IUA

Day 35

UU

Day 35

IU

Day 35

IT

Day 35

IUA

Day 64

UU

Day 64

IU

Day 64

IT

Day 64

IUA

0 6 6 5 5 0 0 0 1 6 0 0 1

1 0 0 1 1 0 0 1 1 0 1 1 1

2 0 0 0 0 0 1 0 1 0 1 0 1

3 0 0 0 0 0 5 5 3 0 3 5 3
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CT Scan: progressive disease, day 11- day 64

Radiographs: bronchio-interstitial, enlarged caudal PA

Weak correlation between radiographs and CT or Histopath grades
Radiographs abnormal on day 35 in all infected cats

Radiographic Grade Day 64IT cat 15341: Day 64 PI with T. cati

Infected Treated Cat IT (15341) D 11
Rx on day -55, -25, 5 PI 
Radiographs & CT Scan 

Day 11 after one dose of T cati on day 1

Lung Density Histogram of CT Scan

Uninfected untreated UU (15331) Day 0, 64
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Lung Density Histogram
Day 0, 11, 63

• Adult Infected (15421)

Histologic Grades:

•All areas evaluated for infected cats (IU, 
IT, IUA) were SD from uninfected 
untreated (UU) cats (p<0.05)

•Infected treated IT cats did have lower 
(p<0.05) arteriole and PA scores than 
infected untreated IU cats

•All infected cats had mixed interstitial 
disease and very random bronchial 
disease 

•Role of EMT vs stem cells vs pericytes

Airway response to T. cati induced 
lung disease in cats: Normal

• In vitro evaluation of isolated 
bronchial rings in tension isometric 
strain analysis of UU vs IU

• No differences between groups,  & 
normal response to constriction and 
dilation agents, except histamine

• No hyper sensitivity as in asthma or 
lack of response as in feline HWD

• in vivo Methacoline and albuterol 
nebulization  challenge on CT scans 
at day 0, 11, 35, 64

•Normal response in each group compared 
to day 0 and no significant differences 
between groups, no hyper response
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Clinical Implication in Lung Disease of Cats
1. Enlarged caudal PA on radiographs, and “bronchial pattern” 

can be induce by T cati, D immitis, or A abstrusus

2. Eosinophilic BAL cytology can be induced by any of the lung 
parasites

a) And is not associated with prediction of bronchial ring reactivity or 
response to  bronchiodilators

b) And is not automatic evidence of hyperdynamic airways ie “asthma”

c) And may be transiently induced by D. immitis in cats on preventative, 
which may be HW antibody negative

3. Parasitic lung disease of cats creates a background of 
pathology which may or may not be associated with a cat 
presenting with respiratory disease.
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Heartworm Diagnostic Testing  and  Prevention
Ray Dillon DVM, MS, MBA, dACVIM
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Heartworm Disease:
Number of HW Important ????
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Courtesy Dwight Bowman
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Cor Pulmonale

• Cardiac Output

3-6 L/minute

Usually Normal even in 
RV CHF at rest

Tricuspid Insufficiency

Chronic Post-Caval

Cor Pulmonale

Increased PVR- RV 
Pump Failure
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Heartworm Disease is a Primary 
Lung Disease

Heart changes:

In response to

• Exercise pattern

• Lung pathology

• Exercise makes 

Lung pathology

worse

Page 158



Natural HW Infections in Dogs PVR vs 
Heartworm Number
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Heartworm Dogs w/ Ascites:

Acute PC vs Chronic PC 
vs Cor Pulmonale RV CHF
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Transplantation Model

• 8 Beagles 

50 Heartworms

18 months

Cage Rest

• 6 Beagles

14 Heartworms

6 months

¼ m exercise 5 d/wk
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Heartworm  Infected  Beagles
Chronic N=8,  Exercised N=6
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Baseline 3 months 6 months 12 months 18 months

Months after implantation

Chronic (50 HW)

Exercised (14 HW)

PVR x1000
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PVR in Severe HW Dogs w/o Ascites before & 
after 30 days aspirin
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Dogs w/ Exercise Intolerance
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Pathophysiology of D. immitis

• Physical presence of worm

Death of Early L5

Adult  worms- alive

Death of adult worms

Infarction

• Antigenic effects of 

L3 - L5 stages

• Antigenic effects of Adults

• Release of “factors” from adults

• Host reaction- to live vs. dead HW

Humoral & PIMs

Dog- 3wks D3
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Heartworm Death-
Regardless of Cause!!
OR AGE Of Adult Worm
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Effects of HW Death:
Acute Lung Injury
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Stages of D. immitis

Developed Embryo Pretzel Stage Stretch Microfilaria

Adult M & F Heartworms D. Immitis mff (bottom)

Intrauterine Stages of Dirofilaria immitis

D. Ripens ????
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Live cycle of D. immitis

• Mosquito

• Ambient Temp

• Feeding 
preference 

• Tissue 
migration

• L3   L4   L5   
Mature L5
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A 6 month old adopted puppy is 
presented for physical 

examination:

• Heartworm testing this year

• Heartworm testing 
recommendations for next ???

Microfilaria ?

Antigen  ?

• Preventative medication 
recommendations

• Owner concerns

Page 170



2-5 cm L5 Pa

75-90 day pi

Mf Antigen

180 day pi

Migrate

Mosquito

D immitis Life Cycle Page 171



Dog on HW Preventative- Positive Test

• The Blame Game:

• Client, Veterinarian, Product, Testing…..The Dog???

• Hospital policy?  Recheck new dogs negative 3 months 
later ???
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Pulmonary Circulation in HW 
Death
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Risk Factors

• Species w/ 

microfilaria

• Source should not 

be dogs in your 

practice-

0% HW incidence ?

• Mongrel dogs- what 

is the incidence in 

animal shelter !!! ???

• Coyote, fox . . . .
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Monthly       
Preventative 
??

2-5 cm L5 PA2-5 cm L5 PA

75-90 day pi75-90 day pi

Mf Mf AntigenAntigen

180 day pi180 day pi

MigrateMigrate

“Retroactive for 

1 month 

exposure” 

“Retroactive for 

1 month 

exposure” 

Death ?Death ?

Death 

?

Death 

?
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Larval Stages Recovered
(Kotani & Powers,

AJVR 43:2199-2206, 1982)

L3 to L4 L4 to immature adult

50-70 days3-6 days
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Monthly       
Preventative 
?????

2-5 cm L5 PA2-5 cm L5 PA

75-90 d pi75-90 d pi

Mf Mf AntigenAntigen

180 day pi180 day pi

MigrateMigrate

Reach Back ????
Safety Net ????
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Dog adopted and HW neg  9/1/10 
placed on IVM; Coughing/dyspnea
Rads: ……..       

• 10-21-10 vs 2-5-11
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Dog HW- neg, 
HWs ground up antigen pos

Dog died w/ ARDS
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Resistant HW “strains”- AU Studies

• Regional differences of intense vector 
pressure

• Mississippi delta and Arkansas/Memphis

• Evidence of Microfilaria “resistance” in vitro
studies using Mf motility in dilutions of IVM

• Genetic DNA evidence of higher incidence of 
specific genes associated w/ ML active 
transport ports – polymorphism of genes:

Lab strains vs US vs Jap….. And regional homology

• Female HWs produce individually different 
Mf, each w/ different genes !!!!!! Ie not all Mf in 
any dog may be “resistant”
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Genetics and Heartworm 
Reproduction

• Each Microfilaria is a recombinant DNA 
model of male and female genes

• No such thing as “strain” of HWs in a 
dog…. Diverse gene pool of Mf in 
circulation and looking for the “hardy” few 
in a crowd

• If 10% of population can make it to the 
finish line, you need a random pick of 100 
to possibly get 10 there,

and if only half of the “hardy“  make it… then 
only 5 make it there……….. Which mf are the 
hardy ones?
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Routine HW RX

• Confirm positive results (antigen load ?)

• Pre-RX for sub-clinical disease (Cannot STAGE )

• Initiate preventative w/ no acute microfilariacidal

activity (vs embryostasis)---- Doxycycline ??

Do you “wait” for possible immature L5s ?? Owner ??

• Mersalamine 1 + 2 (2 -3 months confined activity-

Too conservative in some areas?)

• Do you check for Mf even if originally occult ??

• Microfilariacide (Ivomec or milbemycin)

• Check antigen 4 months post RX
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Adulticidal Therapy

• Melarsomine dihydrochloride

Classification of dogs based on clinical 
signs (Class I – III) many times will not 
reflect the potential complication of the 
death of large numbers of worms.

Antigen load is a rough prediction of the 
number of mature adult female worms but 
will not reflect immature and male worm 
burdens.

(Colormetric assays may be optimized so as not 
to be antigen load dependent.)
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Melarsomine dihydrochloride
Staging ??? 1 + 2 = safest

• Deep IM, 2.5 mg/kg 1 injection
Kills approximately 30 - 50% worms

Increased efficacy on older and males

Confine for 1 month- return

• Deep IM, 2.5 mg/kg 2 injections w/in 24 
hours

Kills rest of worms (all cardiac stages)

Confine for 1 month

• Antigen testing 4 months post-
adulticide
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Pulmonary Embolization

Page 186



Page 187



Post adulticidal 
complications

• Dyspnea and/or severe coughing

Acute lung injury- ARDS

Pulmonary thromboembolism

Disseminated intravascular 
coagulation (DIC)

 The death of adult & immature L5s 
cause Type 1 cell damage, ciliated 
epithelial sloughing,  embolization and 
transient occlusion of PA, & platelet 
consumption
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Critical time 1-3 weeks 
post adulticide

• Dyspnea and/or severe coughing
Acute lung injury- ARDS

Pulmonary thromboembolism (PTH)

Disseminated intravascular coagulation

Cardiac function usually NORMAL

Nasal oxygen- regardless

Platelet count, PCV (CBC)

Clotting time (glass, plastic, Coag)

Corticosteroid- short acting high dose

Careful IV fluid administration- CVP
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Wolbachia

• Image of a D. immitis
microfilaria (in utero) 
with Wolbachia (b)

(McLaren, 1976)

Role of Doxycycline ?

In adulticide

In resistant Mf 

In prevention of L3
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The Wolbachia & D. immitis Story?

• Endosymbiotic bacteria w/ vertical transmission through 
life cycle- present in most filarial parasites

Necessary for normal Mf production- tetracycline will 
induce a reversible decrease in Mf maturation
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Where does Wolbachia reside in D. immitis?

♀

♂

Kramer AHWS 2004
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Most severe, life-threatening and irreversible 
changes from

Heartworms are Lung Related
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BURNOUT – WHEN TO SOUND THE ALARM! 
 
Katherine D. Dobbs, RVT, CVPM, PHR  
interFace Veterinary HR Systems, LLC, Appleton, WI, USA 
 
Although we have all likely heard of the term “burnout”, and probably have used it when 
referencing our own state of mind, it is helpful to learn the actual definition of burnout to help 
us recognize and minimize this condition: The state of physical and emotional and mental 
exhaustion caused by the depletion of ability to cope with one’s environment resulting from our 
responses to the ongoing demand characteristics (stress) of our daily lives. Maslach, 1982  
 
Is it not hard to understand that based on this definition, stress will result in burnout! Stress 
and burnout, although similar in their effect, can be differentiated in this way: A good way to 
remember the difference between Stress and Burnout is that Stress is “too much” (pressure, 
work, expectations) and Burnout is “not enough” (depletion, emptiness, apathy).  

 
If Stress is drowning, Burnout is being dried up!  Smith, 2008 

 
In caregiving in particular, there are a variety of things that can lead to workplace stress and 
thus burnout, including: 

! Inability to say “no” 
! Chronic need to “prove” yourself to others 
! Lacking in respect and support from others 
! Lacking in clear-cut responsibilities and authority 
! Lacking in organizational skills 
! Working against deadlines 
! Involved in dysfunctional relationships 
! Lacking restful sleep, good nutrition, enjoyment 

 
There are even times when although we may not personally feel stressed, we are acting as a 
“carrier” of stress and make life difficult for those around us. It is important to see the reflection 
of yourself in other’s eyes to get the full picture of your condition. 
 
Another definition is also helpful to add: burnout is the result of an inability to accomplish work 
goals. Valent, 2002 
 
What is standing in our way of accomplishing work goals? It can be many different things, 
some of which we feel we have less control over than others. Look at the following list of 
workplace stressors identified in the animal-care profession, and see what you can do about 
relieving these sources of stress: (Figley & Roop, 2006) 

 
" Conflict between individual values and organizational goals and demands 
" An overload of responsibilities 
" A feeling of having no control over the quality of services provided 
" Awareness of little emotional or financial reward 
" Sense of loss of community within work setting 
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" Inequity or lack of respect at the workplace 
" Idealistic people, exposed to traumatic material 

                                                                                                
You probably came to the conclusion that many of these factors are outside of your realm of 
control, particularly if you’re not in a management position. However we will discuss how to 
make your needs heard so that you can communicate appropriately and effectively to reduce 
your workplace stress. 
 
Wherever you are today, you did not start in this same spot. To understand where we are now 
and the progression of our condition if we feel burned out, it is helpful to look back at the 
beginning of our careers as caregivers. Can you remember back to when you first decided to 
enter veterinary medicine? In the book Compassion Fatigue in the Animal-Care Community, 
authors Charles Figley and Robert Roop describe five phases of the new helper—that was us 
back in the beginning, and may even be some of you now. See if you can recall these phases, 
or identify if you are currently in any of these phases: 
 
Phase One: The Dream 
Our dream of helping animals emerges early, perhaps in childhood. We can imagine the good 
work we will do, and this dream sustains us through our education. However, eventually we 
must wake up and enter Reality. 

 
Phase Two: The Start 
We start our careers, and we are ready to make the world a better place. We know we can 
make a difference, and we realize our efforts will ease the plight of animal. Our enthusiasm 
overflows and we live the cause. 

  
Phase Three: Losing Our Breath 
Then it sinks in that the journey is long, and our enthusiasm dampens. Our resolve begins to 
diminish and we discover the many difficulties of the job. We begin to feel mad, angry, and 
perhaps even hopeless. (This is when we realize what we thought would be a sprint to the 
finish line will instead be a marathon, with a path that twists and turns, and we have to decide if 
we’re in this for the long haul.) 

 
Phase Four: Desperately Seeking Rhythm 

We begin to recognize the need to pace ourselves. We need to sustain our sanity, 
health, and energy level. So we slow down, look around, and hopefully devise a plan. We will 
either take steps to move forward…or, we will check out and leave the profession.  

 
Phase Five: Finding Our Rhythm 
We successfully find our pace, our niche, our way. This discovery is thrilling and provides a 
sense of relief. We begin to hit a stride that carries us through. We know better what to expect 
of our career…and we have previous successes to draw from!  
 
We also come to recognize that there are stresses that are inherent to our workplace that we 
can learn to face rather than hide from, stand up against instead of run away from. We 
understand and accept that sadness and pain are a part of our job…We begin to understand 
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that our feelings of anger, depression, and sadness are best dealt with if we recognize them 
and allow them to wash  over and past us…We recognize  our incredible potential to help 
animals. We ARE changing the world!   (Fakkema, 1991) 
 
Did you recognize your personal journey through these phases, and identify the phase you 
currently inhabit? Can you look around at your teammates and identify which phase they are 
working through? Perhaps the phase two new hire (The Start) is oozing enthusiasm, yet a 
more senior team member in the third phase (Losing Our Breath) is sarcastic and can only 
manage a sarcastic reply such as “just wait, you’ll see, it gets better.” That would be a perfect 
opportunity for a phase five team member (Finding Our Rhythm) to explain to this sarcastic 
phase three coworker that there IS a light at the end of the tunnel, and perhaps a phase four 
colleague (Desperately Seeking Rhythm) can mentor the phase three worker that is 
encountering those common negative feelings. In this way, understanding where we are and 
where others are in this journey can help us support our own and each other’s emotional well 
being. 
 
Let’s learn more about what is stressing us out at work, and how we gain satisfaction from the 
work we do as veterinary professionals. Robert G. Roop, Ph.D., performed a survey of the 
veterinary profession (Humane Society of the U.S., 2003-2004). It was called the Compassion 
Satisfaction and Fatigue Survey, and they surveyed veterinarians, technicians and 
assistants, office staff and managers to identify the top stressors and satisfiers. This survey 
recognized that while there are things about our jobs that cause stress, there are also things 
about the job that create in us satisfaction, and the desire to stay in this difficult profession. 
Some of these stressors and satisfiers will be no surprise, and some will seem much more 
significant to our identification and minimization of burnout. Let’s look at technicians, 
assistants, front office, and managers. 

 
Stressors for Veterinary Technicians and Assistants 

• Difficult or noncompliant clients 
• Problems with co-workers 
• Not enough time 
• Performing euthanasia 
• Very ill or high-risk patients 
• Disputes with supervisor 
• Lack of sufficient trained staff 
• Losing a patient 
• Fractious or dangerous animals 
• Other (e.g. noise, computer problems, etc.) 

 
Satisfiers for Veterinary Technicians and Assistants 

• Helping/healing animals 
• Working as a team 
• Thankful clients 
• Using skills/learning new ones 
• Daily contact with animals 
• Educating clients  
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Stressors for Front Office and Practice Management 

• Difficult or noncompliant clients 
• Time demands 
• Disputes over fees/billing 
• Office stressors (e.g., noise, computer problems) 
• Understaffed/staff training 
• Discussing euthanasia with clients 
• Abusive/neglectful clients 
• Problems with supervisors 

 
Satisfiers for Front Office and Practice Management 

• Thankful clients 
• Daily contact with animals 
• Helping/healing animals 
• Working as a team 
• Using skills/learning new ones 
• Educating clients 

 
It is interesting to look at the top three in each category for these positions; in fact, these 
answers were quite similar for all positions in the practice. We often see our roles as very 
different in the practice, but we all experience many of the same stressors and satisfiers 
despite our different positions on the team. Difficult clients are the #1 stressor for ALL positions 
on the team, while thankful clients are among the top three satisfiers for each position. From 
this data we realize how important it is to educate our teams about client communication in 
order to turn more difficult clients into thankful ones! Each position also listed educating clients 
as a satisfier, so any efforts on the part of the practice to teach its team how to enhance client 
education will have many positive effects. It is interesting to note that working as a team is a 
top three satisfier for the entire medical team, while problems with co-workers are a stressor. 
We may scoff at “team-building” activities, yet this is proof of the importance of creating and 
maintaining strong teams.  
 
It is interesting to learn of these survey results, particularly in regards to our own specific 
position in the veterinary profession, but it is just as important to learn how to minimize and 
cope with the stresses as a result of this survey. The following actions steps can help identify 
measures you and your practice team can take to better cope with this job hazard that none of 
us can truly avoid. 
 
Action Steps identified from results of Survey: 

# Improve Client Service 
# Educate Clients 
# Create Great Teams 
# Improve Staff Training 
# Monitor Staff Performance 
# Provide Management Mentors 
# Help and Heal Our Patients 
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# Delegate Efficiently and Effectively 
# Communicate Finances Consistently 
# Involve Everyone in the Healthcare Team 

 
There are also stressors which are inherent to the animal care profession. These include: 
(Figley & Roop, 2006) 

" Demands of the job of animal care 
" Stressors of lack of clarity about responsibilities 
" Stressful relationships with fellow animal-care providers 
" Balancing work and home 
" Stressors caused by management  

         
It is important to identify these stressors so we can do our personal best at helping to minimize 
them on a daily basis. We understand that the demands will be difficult, yet at some point in 
our career the emotional satisfaction outweighed the demands…so we work to find that 
balance again that helps us to remain enthused about our job. If there is a lack of clarity about 
our responsibilities, this is the perfect opportunity to sit down with our supervisor, manager, or 
boss and decipher exactly what they expect of us. They can also help you to identify priority 
among the different tasks or projects you have on your to-do list. Stressful relationships with 
your teammates are likely to occur because of the stressful environment. Yet if we recognize 
when we are crossing the line, we can take a step back and repair the relationship before 
things get ugly. It is so important to balance home and work life, and this should be a topic you 
discuss with your colleagues. You are all in the same boat, and some are rowing faster than 
others! Typically stressors associated with management are a result of miscommunication and 
unclear expectations. Have a heart-to-heart with your boss. Explain how you’re feeling and that 
you want to feel better so you can perform better and enjoy your job again. They may be able 
to clear up whatever stresses you feel are caused by the management of the facility. 
 
If you can recognize that you are smoldering, you can address burnout before you are reduced 
to a pile of ashes. It will require vigilance and personal insight, but it’s worth it to stay in a 
profession you loved at one time, and can love again. 
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BURNOUT – PUTTING OUT THE FLAMES 
 
Katherine D. Dobbs, RVT, CVPM, PHR 
interFace Veterinary HR Systems, LLC, Appleton, WI, USA 
 
 
One of the biggest favours any veterinarian can do for his or her patients, colleagues, and 
family, is to take self-care and stress control seriously.    Dr. Lisa Miller (JAVMA News, 2004) 
 
This is actually one of the biggest favours any veterinary profession can do, for themselves 
and others! By taking care of ourselves and controlling our stress level, we can help keep 
burnout at arm’s length away from us and our career. There are important characteristics of 
burnout that can actually help us in the long run: 

! Burnout is a process, not an event 
! Indicators CAN be easily recognized 
! Intervention can be self-initiated IF the caregiver is trained and aware of the 

manifestations 
 
…Therefore, continue to train the team to recognize stress and burnout within themselves and 
respond.  (Figley & Roop, 2006) 
 
In other words, if we can spot our “red flags” before they are raised up high, we can intervene 
and help reduce or eliminate a particular cause of burnout. It has cumulative effects, so you 
can recognize the beginnings of burnout before the flames are high. Here are some symptoms 
to look for as you go about your work: 

 
! Poor Motivation:  

! No longer care about doing an exemplary job 
! Get out as early as possible 
! Minimum amount of work you can get away with 
! No desire to advance yourself 

! Workplace Dread:  
! Work situation becomes intolerable 
! Dislike your boss 
! Feel overloaded with work 
! Resent that you are unappreciated 
! Think all of your clients are difficult to deal with 
! Job in no longer challenging 
! Tasks have become mundane and repetitive 
! Stuck in a dead-end job  

! Sense of alienation:  
! Feel isolated from your colleagues at work 
! Avoid social contact or conversation 
! Resent other’s good humor or ambition 
! Mentally separating yourself from others 
! …Begin to feel left out  

! Aggression:  
! Lose your temper faster than before 
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! Everything seems to get on your nerves 
! No patience for perceived incompetence in others 
! Snap at colleagues 
! Further leads to isolation 

! Health Problems:  
! Tension headaches 
! Backaches 
! Other stress-related health issues 
! Not being able to sleep 
! Gaining or losing weight 
! Unhealthy addictions such as alcohol 
! Feelings of self-pity and depression 

   
So what can we do about these conditions, aside from leaving the profession and giving up the 
careers we love? We have to fight back, on a personal level, and even on an organizational 
level. We start with several suggestions to cope with burnout and stress: 
 

! Accept that the situation itself is stressful: realize that it is not us, and it is not 
“them”; instead it is the situation that we are forced to cope with that is stressful. Then 
choose how you will react to the situation. 

! Share your feelings with a trusted person: it is very important to be able to debrief or 
“vent” to another person who can understand your feelings. However, it is also 
important to realize that you can unload both the description of the event AND the 
associated negative feelings on another person, causing them to now bear your burden 
of compassion fatigue. There is a technique called Low Impact Debriefing that can help 
protect everyone involved. In this type of debriefing, you ask your co-worker if they can 
handle listening to you debrief; maybe they are having a bad day, and it wouldn’t be a 
good time for them to bear your burden. Then you allow them to control how much you 
dump on them, and what type of material they can handle. For example, look at this 
conversation below: 

 
“We had a really tough case today, can I debrief with you?” 
“Well, my older dog is having some health issues and I’m really worried, so as 
long as it is not about a dog you treated today.” 
“Okay, it was actually a cat, and it was hit by a car.” 
“Gee, don’t tell me the gory details, tho, just tell me the basics and how it made 
YOU feel.” 
“Okay, well it ended up dying, and it was just so hard on everyone. It was a 
young cat, and if the owners could have afforded surgery, we might have been 
able to save him...so I felt pretty helpless really…” 
 

As you can tell, the “faucet” was controlled by the person receiving the debriefing; they 
were able to set up some limits so the negative story didn’t cause them to grieve as 
well. The author of an article on Low Impact Debriefing, Francoise Mathieu, calls this 
“sliming” our coworkers or others with our bad news. The team member involved in the 
case was able to talk about how it made her feel, which is really what she needed, and 
the other person was able to stay protected from the “slime”. So this was a “safe” way to 
debrief with someone who supports you.  
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! Enhance your communication skills to be heard: if you are suffering from burnout 
and you suspect some of your heavy workload or the ineffective management of the 
practice may be partially to blame, this is when good communication skills can be 
invaluable. You need to able to express how you’re feeling; simply complaining will not 
create the change you need.  

! Initiate positive action to change your environment: regardless of your position in 
the practice, positive action can alter your working environment and create a less toxic 
atmosphere for everyone. Too often we wade in a swamp of negative emotions and 
reactions, and forget to make the changes that can help us all survive the tough aspects 
of the job. 

! Suggest solutions to proper management: when you take a problem to 
management, bring a solution as well. Not only will this help you be heard, but it may 
help the practice to implement changes that will reduce the level of burnout for everyone 
on the team. Be sure you take these solutions to the right person in management, 
meaning up the proper chain of command in your facility.  

! Care for your personal needs: this cannot be stressed enough with both compassion 
fatigue and burnout, you simply MUST learn to take care of your physical and emotional 
needs. This includes taking breaks, giving yourself a true change of scenery during 
lunch time, and most importantly taking care of yourself outside of work hours. Establish 
a routine of relaxation and exercise, and indulge in hobbies that take you away from 
veterinary medicine. We are helpers, and we often forget to help ourselves…yet if we 
do not, then we will lack the resources to take care of those who need us. 

! Take time away from your stressful situation: when you have vacation provided, be 
sure to take it, and take it well. Instead of setting aside a week to move or remodel your 
house, plan some real relaxation time. In other words, make sure your “vacation” is not 
just more planned stress! On your days off, carve out some time for yourself, rather than 
filling the day with chores and errands. We know you’re likely the caretaker for the entire 
family, but again, you must take care of yourself first! 

! Allow others to help: yes, that’s right, you need help sometimes too! This is true while 
you’re working, by being able to ask for help when needed from your teammates or 
management, and learning to delegate tasks that are appropriate. Outside of work, you 
should also let others help…with the house, the family, the kids, etc. You deserve some 
time off and some support!  
 

As you perform your job day to day, you can be on the lookout for the symptoms of burnout 
above and take measures to address them. On a larger scale, to assess and monitor your 
level of compassion satisfaction in your career, and your risk of burnout and compassion 
fatigue, you have been provided the ProQOL V, or Professional Quality of Life Scale. This was 
developed by B. Hudnall Stamm, and is widely recognized as the most accurate way of 
measuring compassion fatigue, compassion satisfaction, and burnout (now called secondary 
traumatic stress for this test’s purposes). Completing this test helps to assess where you are 
today in regards to these job factors. You can take this test at frequent intervals, perhaps 
monthly or quarterly, to monitor how well you’re dealing with the factors you are exposed to by 
doing the work of a veterinary professional. 
 
Of course our job is not the only stressor we have in our life. There are a number of events, 
some positive and some negative, that put additional strain on us. You have been provided the 
Life Stress Test developed by Dr. Tim Lowenstein. Once you obtain your current score on this 
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test, you can assess it on a regular basis to monitor the “big picture” of your overall stress 
level. It helps to just know how each of these events can affect you as you move through your 
life. Note that even “positive” events can add stress to your life, such as a wedding, a new job, 
or more time spent with family!  We will complete this test during the session to determine how 
prone you may be to developing a stress-related illness…before it’s too late! 
 
Although our profession is like any other that is prone to burnout, there are some specific 
suggestions that apply to the veterinary profession. Dr. Lisa Miller provided some ideas to help 
veterinarians control their stress level, and these suggestions can apply to everyone in the 
practice: 
 

" Take care of yourself 
"  Have fun on a regular basis 
"  Turn to nature 
"  Find a relaxation technique that works 
"  Change attitude on how you view stressors 
"  Know when to ask for help 
" Organize staff meetings to discuss concerns and feelings 
"  Reassess the boundaries that have been developed with clients 
"  Give yourself permission to grieve when you lose a patient 
"  Surround yourself with supportive people 

 
At the end of hard day, sometimes it seems impossible to unwind and let work stay AT work. 
Those flames will come right along home with you if you let them, and then you’ve spread the 
fire! You may benefit from a personal debriefing model proposed in the human healthcare 
professions: 
 

" Check that tasks are finished, and documentation completed 
" Deal with outstanding issues: 

" Complete if essential, OR 
" Delegate, OR 
" Write it down to do tomorrow 

" Acknowledge work day is completed, or remind yourself who is on call 
" Remember what went well, focus on the positive outcomes 
" Acknowledge you did your best with the resources available to you 
" Say your goodbyes, giving closure 
" Take off name badge or other “ritual” 
" Make your “journey” home separate 
" Try hard to not take work home 

 
As you learn more about burnout, you may realize that you have changes that need to be 
made in your life. Change is healthy, but not always easy, so it will help to have a roadmap to 
this other path: 

 
 

Eight Laws Governing Healthy Change  (Patricia Smith, 2008) 
 

1. Take frequent breaks from what you are doing. 
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2. Learn the word “no”; use it whenever necessary. 
3. Share the load with others. 
4. There is humor in every situation; find it and laugh. 
5. Recognize when you need help; ASK for it. 
6. Give yourself credit when credit is due. 
7. Give others credit when credit is due. 
8. Breathe deeply as often as possible. 
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COMPASSION FATIGUE – LETTING THE CAT OUT OF THE BAG 
 
Katherine D. Dobbs, RVT, CVPM, PHR 
interFace Veterinary HR Systems, LLC, Appleton, WI, USA 
 
 
The expectation that we can be immersed in suffering and loss daily and not be touched by it 
is as unrealistic as expecting to be able to walk through water…without getting wet.  (Remen, 
1996)  
 
Compassion is defined as a deep awareness of the suffering of another, coupled with the wish 
to relieve it. (Figley & Roop, 2006). Fatigue is defined as the mental weariness resulting from 
exertion that is associated with attending to the emotional and physical pain of others. (Figley 
& Roop, 2006). Combined together, compassion fatigue has been called the hurt of the heart 
(Ogilvie, 2006), something all of us in the veterinary profession are susceptible to, and many of 
us today suffer from this condition.  
 
When it comes to recognizing compassion fatigue within yourself, the scary thing is that if you 
don’t see, it’s possible that you are in denial: Denial is one of the best-developed coping 
reflexes in health care workers, particularly physicians and nurses [or veterinarians and the 
medical staff]. (Anthony Barbato, M.D. Foreword, Overcoming Secondary Stress in Medical 
and Nursing Practice) 
 
Now that we’ve learned the definition of compassion fatigue, what about a word we tend to 
hear more often, burnout? We have heard this word used by the people around us at work, 
and perhaps we’ve said it as well to describe how we feel on a particularly tough day. But how 
prone are we to burnout? The data suggests that veterinary professionals are actually at quite 
low risk for burnout. This is due to the presence of those compassion satisfiers, the good 
things about our work that keep us coming back every day.  
 
More often than not, when you or a colleague claims that you are feeling “burned out”, it is 
actually an expression of compassion fatigue…we have simply heard the term burnout used 
with much more frequency than compassion fatigue, and perhaps there is more negative 
stigma attached to having a tired heart in a profession full of compassion. The definitions of 
these words are important so we can accurately describe what we are feeling, and 
appropriately search for solutions and preventions for ourselves personally, and our practice 
as a whole.  
 
Burnout and compassion fatigue were contrasted by member of the “human” medical 
profession: Burnout results from stresses that arise from the clinician’s interaction with the 
work environment…while compassion fatigue evolves specifically from the relationship 
between the clinician and the patient.  (Kearney et. al., 2009)  
 
Simply put, burnout is more associated with WHERE you work; if you leave the job, you leave 
behind the burnout. BUT, Compassion Fatigue is more associated with the work you DO, and 
it follows you wherever you go. This is important to realize. If you are truly burned out in one 
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place, you can change employment and find a better environment that will result in less, or no, 
burnout. However, if compassion fatigue is truly what you are experiencing, then changing 
employers will not help your internal situation, and could contribute additional stressors to your 
challenge to overcome compassion fatigue. As the saying goes, look before you leap! 
 
There is added difficulty with compassion fatigue simply by being a member of a medical 
profession. We have high expectations put upon us: 
 
Self-awareness is especially important for persons working in high-stress settings that require 
great intelligence and high standards. In such professions, “perfectionism and its associated 
demon, fear of failure” can be quite dangerous to the types of persons attracted to health 
care…It is believed that they should always be at the peak of technical proficiency, emotionally 
available, straightforward, clear, and compassionate. (Robert J. Wicks, Overcoming Secondary 
Stress in Medical and Nursing Practice) 
 
Certainly, it is difficult to fight an enemy that you cannot recognize, or cope with what you do 
not understand. The most amazing truth is that WE control the solution to compassion fatigue, 
but first we must identify the causes in order to find the solutions. Some recognized causes of 
compassion fatigue include: 
 

! Placing needs of others before your own: caregivers typically care for others better 
than they care for themselves. This becomes a problem when we run out of resources 
for our own self care. The irony is that the less we take care of ourselves, the less we 
can take care of others, including those pets we love so much and the family and 
friends that sustain us. 

! Unresolved past trauma and pain: we may be more prone to compassion fatigue 
because of incidents or situations from our past. One theory suggests that those who 
already suffer from compassion fatigue tend to move into the helping professions. 
Therefore you may have taken on the role of caretaker for others at a young age before 
you even began your professional life, and this sets the stage for professional 
compassion fatigue to take root as you move through adulthood. 

! Lack of healthy life coping skills: resiliency is necessary to bounce back from 
situations both in our personal and our professional lives. If we do not have the needed 
coping skills, we will suffer more quickly and more deeply when faced with our 
professional challenges. We will not possess the coping skills to recover fast or fully. 

! Lack of self awareness that limits growth: in order to grow in our personal and/or 
professional lives, we have to possess self awareness. We need to be able to identify 
our strengths and weaknesses, set realistic goals, and possess the initiative and 
fortitude to obtain these goals. 

! Giving care to others under stress: this describes our profession of course, but 
perhaps we have two levels of care that may not be present in our “human” nursing 
counterparts; we have the patient who we are directly caring for, who is unable to 
express themselves with words, and we also have the pet owner who needs educated 
and convinced of our good intentions in order for them to trust us with their pet. This 
adds a second dimension of complexity to our profession. 
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! Lack of personal boundaries: perhaps we do not set up personal boundaries because 
we want to be all things to all people. We may have trouble saying “no”, both in our 
personal and professional lives, so that our boundaries are never protected. This makes 
us susceptible, and at the same time can lead to feelings of guilt, which can be a difficult 
combination. 

! Inability to communicate needs: as caregivers, we tend to hide our needs, or express 
them when the dam breaks in negative ways and appears as whining, angry outbursts, 
excessive complaining and the like. This damages our personal and professional 
relationships, and our ability to have a positive life.  

 
Yet the news is not all bad. We suffer from compassion fatigue because we ARE 
compassionate people! The reason this condition happens to us is quite clear: only 
compassionate, empathic, loving, and caring people suffer from compassion fatigue—the very 
people who are so vital to the animal-care field. (Figley & Roop, 2006) 
 
Now that we have explored the causes that can open us up to compassion fatigue and make 
us susceptible, let’s look at symptoms of compassion fatigue so we can recognize it when it’s 
staring back at us in the mirror. Notice how these symptoms affect both our personal and 
professional lives. 
 

1. Bottled-up emotions: when you lack the space, time, or inclination to release your 
emotions, you stuff them down until you are all filled up. Eventually you will burst, and 
this may be in your workplace or your home, making innocent bystanders the victims. 

2. Impulse to rescue anyone (or anything) in need: those of us who have a house full 
of rescued pets can certainly relate to this impulse. It can happen in our personal lives 
as well, when we attract those who are needy and whom we feel we can help. 

3. Isolation from others: you may feel yourself drawing back from people at work or at 
home, wanting to be alone in the midst of your negative swirl of emotions. This creates 
a wall from those who want to help, even if they could. 

4. Sadness and apathy: it may be easy for you to recognize when you feel sad, but less 
obvious and more dangerous can be apathy. This is particularly true in the professional 
setting, when you may no longer be able to deliver the empathic client service and team 
support that is so necessary in our profession.  

5. Need to voice excessive complaints about management and co-workers: 
displaced emotions can result in anger or dissatisfaction that manifests itself through 
complaints about those around you. This can put your career or position at risk as well. 

6. Lack of interest in self-care practices: you may know what you need to do to take 
care of yourself, but you lack the interest or motivation to really do those things. These 
are typically the things that could help us the most in fighting compassion fatigue! 

7. Reoccurring nightmare and flashbacks: if you’re having bad dreams about work, or 
reliving particularly bad moments or events, this could be a sure sign that you are 
reaching your limit. Remember, you’re not getting paid by the hour while you’re 
dreaming, so you shouldn’t be AT work! 

8. Persistent physical ailments: you may have nagging ailments that don’t ever seem to 
disappear. They may not be enough to keep you home from work, but they make it 
more difficult to get through the work day. Compassion fatigue can result in higher 
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absenteeism as well, where you decide not to even try to face the daily struggle either 
for physical or emotional reasons. 

9. Difficulty concentrating, mentally tired: carrying all of that emotional baggage can 
wear you out mentally, making it more difficult to stay on task or complete your tasks. 

10. Prone to accidents: your diverted mental energy increases the risk of making 
mistakes, both medical and physical. Compassion fatigue can make an organization 
more prone to having an increase in workers’ comp claims. 

 
It is obvious how these symptoms affect your professional life. The more you bottle your 
emotions and isolate yourself, the less able you are to ask for help from your co-workers or 
supervisors. Obviously if you are voicing excessive complaints about the management and 
teammates in your practice, you put yourself and your career at risk. Your diverted mental 
energy results in more accidents and mistakes made on the job, and it’s a known fact that 
compassion fatigue leads to higher rates of absenteeism…whether that is time needed for 
those persistent physical ailments, or those “mental health” days we should schedule as 
vacation time, but all too often become spur of the moment “calling in sick” days.  
 
It’s important to remember that your compassion fatigue doesn’t suddenly get cured when you 
clock out at the end of your shift; you take it home with you, and it affects your family, your 
children, and your quality of life. These are just a few of the ways it causes us to act at home: 

! Withdrawn 
! Decreased interest in intimacy  
! Mistrust 
! Isolation from friends 
! Impact on parenting 
! Projection of anger or blame 
! Intolerance 

 
The reason we chose this career is because we are compassionate, caring people. That 
makes us more susceptible to compassion fatigue. In essence, if we had no compassion, we 
would not have to worry about the fatigue. Yet there is hope. The first step is to understand 
and accept the pain that is part of our career. We must recognize the negative emotions we 
face daily, while recognizing our great potential to help. The Caregiver’s Bill of Rights helps us 
to reclaim all that is good and right about a profession in caregiving.  
 
Caregiver’s Bill of Rights    (~Patricia Smith, 2008) 
 
As a Caregiver, I have the right to… 
… to be respected for the work I choose to do. 
… to take pride in my work and know that I am making a difference. 
… to garner appreciation and validation for the care I give others. 
… to receive adequate pay for my job as a professional caregiver. 
… to discern my personal boundaries and have others respect my choices. 
… to seek assistance from others, if and when it is necessary.  
… to take time off to re-energize myself. 
… to socialize, maintain my interests, and sustain a balanced lifestyle. 
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… to my own feelings, including negative emotions such as anger, sadness and frustration. 
… to express my thoughts and feelings to appropriate people at appropriate times. 
… to convey hope to those in my care. 
… to believe those in my care will prosper in mind, body and spirit as a result of my caregiving.  
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COMPASSION FATIGUE – MINIMIZING THE DAMAGE  
 
Katherine D. Dobbs, RVT, CVPM, PHR 
interFace Veterinary HR Systems, LLC, Appleton, WI, USA 
 
 
As we have illustrated, there is a good side to the fact that compassion fatigue affects our 
profession…it means that we are indeed empathic, loving, and caring people. We just have 
trouble turning this love and care inward toward taking care of ourselves. As we have learned, 
we can only deal with a problem that is recognized and acknowledged by each of us:  
Compassion Fatigue is impossible to recognize without heightened awareness.  ~Ogilvie, 2006 
 
Then we need to make a commitment to maintain constant vigilance; if not, the results could 
be disastrous: Compassion Fatigue is characterized by deep physical and emotional 
exhaustion and a pronounced change in the helper’s ability to feel empathy for their patients, 
their loved ones, and their co-workers. (Francoise Mathieu) 
 
In order to minimize compassion fatigue, there is the physical aspect of taking care of yourself, 
and then there is also the mental or emotional realm where we also need to improve. Start by 
examining these basics of self care: 

! Acknowledge your needs and wants 
! Clarify your goals and objectives 
! Educate yourself about pertinent issues 
! Create a sustainable plan 
! Shift from other-directedness to self-directedness 
! Shift from issue-driven to mission-driver 
! Practice the art of confinement 
! Find your balance; stay on course 

 
To help you with this change, which can be a major shift in your life, you need to develop a 
personal self-care plan. Start by identifying 5 things that you must do every day, such as 
shower, eat, go to work, etc. Then, add in 5 more things that you WANT to do that would 
energize you. This could include visiting with a friend, reading for pleasure, taking a walk in 
nature, etc. Then stick to this plan and see how it makes you feel, to be caring for yourself for a 
change. A worksheet is provided at the end of these notes to help you define your own self-
care plan. 
 
There is much more to developing an attitude of self-care. It involves putting ourselves first, 
and that is difficult for people who devote their lives to caring for others. But keep these eight 
laws in mind as you move forward to a healthier outlook: 

 
Eight Laws Governing Self Care 

Δ By validating ourselves, we promote acceptance. 
Δ By validating others, we elevate ourselves. 
Δ By meeting our own mental, physical and emotional needs, we give care from a place of 

abundance, not scarcity. 

Page 209



Δ By practicing self-goodwill, we manifest it throughout our lives. 
Δ By honoring past traumas and hurts, we allow ourselves freedom from the pain that 

controls us. 
Δ By “doing the work” we reclaim the personal power that is rightfully ours. 
Δ By naming and taking ownership of the core issues that limit our growth, we create 

authenticity. 
Δ By managing our self-care, we welcome happiness into our lives! 

 
We all realize this sounds easier than it is, and it takes a commitment to ourselves. What are 
some ways we can help ourselves make this important change? A simple thing that can help 
us is called a Role Shedding Ritual. According to Doug Fakkema, “it does no good to go home 
only to be plagued by worrisome thoughts of work.” We all can testify that this is true! So when 
you clock out and step out the door, designate a literal or figurative ritual that will help you 
transition from work mode to home mode. This can involve changing out of your scrubs and 
into “street clothes” before you leave work, listening to music or audio books in your car, 
stopping by the park to take a quick walk, or even a little note on the outside of your garage 
door that reminds you as you walk through, that now it is YOUR time so make the best of it! 
And believe it or not, this is NOT a selfish attitude: 

 
Self-care enables [us] to care for patients in a sustainable way with greater compassion, 
sensitivity, effectiveness, and empathy. (Kearney, et. al., 2009) 
 
In other words…The heart must first pump blood to itself.  (SL Shapiro, 2008) 
 
Change won’t happen overnight, but if you make solid effort to work on one thing at a time, you 
can start living a life less affected by compassion fatigue. As you start to feel better and 
recover on a personal level, you will notice some subtle but important things start to happen: 

! Things start coming together and feel right 
! You exude “good energy”—invigorated 
! You don’t lose interest easily 
! You are motivated to succeed 
! You don’t feel exhausted or spent at end of day 
! You start networking with others with ease 
! You feel a need to share your knowledge and skills 

 
Compassion Fatigue—Improving Our Workplace 
 
 
So whose responsibility is it to create a more compassionate workplace? Actually, it’s 
everyone’s responsibility: 
 
…over the last decade there has been an increasing awareness of the need to develop ways 
to “care for our careers”. With this, is a growing recognition of the necessity for a three-
pronged approach to managing occupational stress. Firstly, an organizational responsibility to 
care for staff, secondly, an obligation amongst peers to support colleagues, and thirdly, a 
personal responsibility to care for oneself.    (Huggard and Huggard, 2008) 
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The truth is…when compassion fatigue among employees hits critical mass, the organization 
itself suffers. (Smith, 2009) This creates a condition known as Organizational Compassion 
Fatigue. When we examined the symptoms of personal compassion fatigue, we may have 
realized how these symptoms may affect the practice. Here is a list of the most common 
organizational symptoms, so we can recognize these symptoms in our own practice and make 
necessary changes: (Smith, 2008) 
 
Symptoms of organizational compassion fatigue:                                 

" Excessive amount of worker’s comp claims 
" High absenteeism, turnover…attrition 
" Changes in co-workers’ relationships 
" Inability for teams to work well together 
" Team challenges rules and regulations 
" Aggressive behavior among teammates 
" Team unable to complete assigned tasks 
" Team displays lack of flexibility 
" Unhealthy competition among teammates 
" Rampant rumors and gossip 
" Constant changes in practice policies 

 
In order to make positive changes in an organizational, having a healthy management team is 
essential. However, they can also be affected by compassion fatigue, even while sitting in their 
offices behind desks. As demonstrated by the Compassion Satisfaction and Fatigue Survey, 
managers certainly do fall victim to compassion fatigue. In fact, those managers who have 
“come up” within the veterinary profession often face a special set of circumstances. If they 
began as a technician, for example, they used to have daily contact with animals that provided 
a great amount of satisfaction. Now as a member of management, they have less time with the 
pets, and MORE time with difficult clients because they are called on to settle client 
complaints! This creates an intense set of parameters that lead to a distinct type of 
management compassion fatigue, yet the organization depends on these people to manage 
the business and the team.  They must maintain a precarious balance, and deal with their own 
compassion fatigue as well as that of the team members.  
 
In the bigger picture, though, how can each of us help our teammates around us? We have 
much more influence than we may think, and we can make the profession stronger one 
connection at a time. Here’s how to use what we learned about the Five Phases to make a 
difference in other’s lives: 

 
Five Phases of Transition for a New Helper 
 

! Phase One—The Dream: “Imagine the good work we will do” 
o When a new hire starts in your practice, don’t let their overflowing enthusiasm 

dampen yours. Instead, catch the ride of their excitement, and remember what it 
was like when you first began in this profession. Form a connection early on, 
because you may be an important part of their introduction into this profession. 
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! Phase Two—The Start: “Enthusiasm flows, we live the cause” 
o When the new hire starts at full speed, they may need to be monitored for fatigue 

in general…they are going strong and full of energy, but they will benefit from 
knowing that slow and steady wins the race. While their enthusiasm is certainly a 
good thing, it may also lead to a big fall-out when reality finally sinks in; you may 
be the one there to catch them! 

! Phase Three—Losing Our Breath: “Sinks in that the journey is long” 
o Individual mentoring is strongest in this phase, when colleagues need to make an 

effort to form a bond with the employee to maintain open communication. Check-
in often with this Phase Three employee and look for signals that negative 
emotions may be overpowering their desire to perform well. Offer to lend an ear 
so they know they have someone to turn to. 

! Phase Four—Desperately Seeking Rhythm: “Take steps to move forward” 
o When you notice a co-worker in this phase, it’s time for someone to step in. This 

is when you need to mention to the supervisor, manager, or boss that you’re 
worried about your colleague. Describe what has been happening, and mention 
what you’ve already done to help their transition. If we can catch these 
employees in this phase in time, then we can help prevent them from 
disengaging from our practice, or even our profession. 

! Phase Five—Finding Our Rhythm: “Previous successes to draw on” 
o The employee needs to be continually reminded of their successes, and this is 

most easily done by those working on the floor around them. Don’t ease up on 
these employees feeling as though they have reached the finish line…the longer 
their career in veterinary medicine, the more they may succumb to accumulative 
compassion fatigue. Keep monitoring and watching! 

   
In essence, we can learn from this previous quote: 
 
We understand and accept that sadness and pain are a part of our job… help them accept 
We begin to understand that our feelings of anger, depression, and sadness are best dealt 
with if we recognize them… help them recognize 
We recognize our incredible potential to help animals… help them reach their potential 
We ARE changing the world!...show them they ARE changing the world! 

 
 We can create healthier veterinary practices for all of us, to keep the profession strong and 
our professionals where they belong, in the caregiving career they love!  
 
Eight Laws Governing A Healthy Workplace 

 Provide a respite for the team. 
 Provide continuing education for team. 
 Provide acceptable benefits to aid staff in practicing beneficial self care. 
 Provide management and team with tools to accomplish their tasks. 
 Provide direct management to monitor workloads. 
 6. Provide positive, team-building activities to promote strong social relationships 

between colleagues. 
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 7. Encourage “open door” policies to promote good communication between team 
members. 

 8. Have grief processes in place when traumatic events occur onsite. 
Smith, 2008 
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WHAT THE VETERINARY TEAM SAYS VS. WHAT CLIENTS HEAR 
 
Karen E. Felsted, CPA, MS, DVM, CVPM, PantheraT Veterinary Management Consulting, 
Dallas, TX 

Louise S. Dunn, Snowgoose Veterinary Management Consulting, Pfafftown, NC 

Introduction 

Pet owners are telling us load and clear that they are not getting it when we talk to them 
about the need for veterinary care and what we do for their pets when they actually come 
in.  Implementing effective communication strategies of all kinds is going to be key for growth 
in the future; fortunately, there are some simple changes all practices can make. 

Learning Objectives 
 

• Identify key areas where your communication skills can be improved 
• Establish an action plan to change certain communication methods 

 
Strategies for Improving Communication Skills 

 Veterinarians and their team members have been working for years to educate pet 
owners about the care their pets need in order for them to stay happy and healthy.  
Undoubtedly we’ve made some progress, but results from several recently published studies 
indicate we have a long way to go; many pet owners simply don’t understand the need for 
what is generally accepted as routine care.  Part of the reason they don’t get it is because we 
aren’t communicating as effectively as we need to.  
 Those who work in a veterinary practice spend so much time immersed in pet care that 
it is easy to forget not every pet owner knows what we know.  The lack of knowledge is truly 
alarming and because of it, many pets aren’t getting even the minimum level of care they 
need.  In the Bayer Veterinary Care Usage Study, 36% of pet owners agreed that were it not 
for shots, they would not take their pet to the veterinarian. Similarly, 24% agreed with the 
statement that routine checkups were unnecessary.  Another 23-30% (depending on the 
statement) didn’t agree with the idea that routine checkups were unnecessary or they should 
only visit a veterinarian for shots but they didn’t disagree either.  That means a little over half of 
pet owners aren’t firmly convinced there is a reason to visit a veterinarian regularly.   
 These pet owners do not recognize the many types of illnesses their pets may have that 
would not be visible to an untrained eye and that could have serious consequences if left 
untreated.  Heartworm disease and intestinal parasites are just two of the common conditions 
that come to mind.   And they don’t recognize the value of the physical exam and the 
opportunity that an appointment with a veterinarian gives them to learn more about what they 
can do to take better care of their pet at home; for example, what kinds of food would be best 
for their particular pet, the need for heartworm preventative, and the kinds of symptoms to look 
for that would indicate a more serious medical problem. 
 Fortunately, the Bayer study also indicated that both dog and cat owners want this 
information and that it would make a difference in the care they provide their pets.  A large 
percentage of dog and cat owners said they would take their pet to the veterinarian more often 
if they really believed the pet needed exams more often, if it would help their pet live longer 
and if they knew they could prevent problems and expensive treatment later.   
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 It’s clear that we need to increase our efforts to educate pet owners about the level of 
veterinary care needed.  How do we do this?  As a profession, we need a mantra similar to 
“twice a year dental cleaning” or the USDA “Five a Day” fruit and vegetable campaign.  Pet 
owners need to be as convinced of the need for regular pet care as they are about the need for 
regular dental care.  In order for them to be convinced, WE have to be convinced about what 
that care looks like and we have to communicate it constantly, both at the profession-wide 
level and at the practice level. 
 What can you do at your practice to help pet owners better understand the importance 
of veterinary care?  First of all, develop standards for care within your practice and turn them 
into a mantra similar to the twice a year dental cleaning campaign.  Make sure everyone in the 
practice is on the same page and understands not only what the recommendations are but 
also why they are important.  It only confuses team members and clients if one doctor 
recommends annual visits and another says to come in twice a year.  Decide what your 
practice thinks is the best care and include this information in your staff training so everyone 
gets it. 
 Focus on how doctors, technicians and other staff members talk to clients.  What is the 
client going to think if a veterinarian says to the owner of an itchy dog: “There is allergy testing 
if you really want to do that” or to the owner of a pet with terrible teeth: “At some point you 
might want to get this dental done, it’s just a suggestion.”?  The client is probably not going to 
follow the recommendation because the veterinarian hasn’t made it crystal clear that this 
recommendation is critical to the pet’s health. 
 A phrase such as “Your dog needs to be on heartworm preventive” is just a starting 
point.  Clients also need to be told what heartworm disease is and the benefits to them and the 
pet of regular prevention.  A more effective conversation would start with this:  “Your dog 
needs to be on heartworm preventive every month in order to keep him from getting heartworm 
disease.  Heartworm disease is a very serious and sometimes deadly condition.  Dogs get it 
from mosquitoes and this disease is diagnosed regularly in this area.  It can be treated when 
diagnosed but the treatment is expensive and risky.  Prevention is a much easier and less 
expensive option.”  It takes a few more seconds to say this but not much and now the client 
has the right information to make a good decision for their pet. 
 Set up systems to communicate this information to every client that walks in the door—
assign roles to individual staff members and use checklists, posters, and handouts to further 
illustrate the points.  For example, your annual exam discussion checklist may include twelve 
key points ranging from dental care to nutrition to exercise to flea and tick preventatives.  
Decide which topics will be covered by the doctors and which by the technicians and make 
sure the technicians have the information they need to give good recommendations and 
thoroughly answer clients’ questions.  Be sure these discussions take place where any related 
learning aids are located; for example, the discussion about dental disease loses impact if it 
occurs in the reception area instead of in the exam room where illustrative models and posters 
are located.  Require each doctor or staff member to sign off on the annual exam checklist to 
indicate they have talked about the recommendations with the client and schedule your 
appointments so there is time for these discussions.  Don’t forget that clients regularly ask 
receptionists about medical matters as well so give them they information they need to provide 
good quality answers or decide when they need to bring in a doctor or technician for a broader 
explanation. 
 Train doctors and staff members to talk in a pet-owner friendly manner—not everyone 
naturally has good communication skills but these can be learned with just a little effort.  In 
addition to talking to clients, remember that they need information in other formats as well.  
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Develop client friendly communication materials in multiple types of media--people take in 
information differently (hearing, reading, seeing) so provide information in different formats--
brochures, your website, podcasts, newsletters, reminders and through the use of posters and 
pictures. 
 Its just as important to educate clients about WHY exams and wellness care are so 
important as to make the recommendation; talk about the benefits--prevention of future 
problems, a longer life for the pet, and having happier/healthier pet now.  Also educate clients 
about WHAT the exam includes and how this helps you help their pet—many clients don’t 
realize a veterinarian is actually examining the pet, not just holding or petting it.  One of the 
best ways to do this is through communication of everything you do in the physical exam—“I’m 
taking Fluffy’s temperature now; its normal” or “I’m looking at Fluffy’s teeth—they have some 
plaque on them—let’s set up an appointment to clean those so her breath will smell good and 
an infection in her mouth won’t lead to other problems” 
 This concept can actually be expanded to the rest of the team.  When an assistant 
walks into the exam room to leave the necessary vaccines, they should introduce themselves 
and say “These are the vaccinations Fluffy needs—Dr. Felsted will be in to see you in just a 
minute.”  When a technician takes the pet to the back to weigh it, they should explain what 
they are doing.  “I’m going to take Fluffy to the back to weigh him; we’ll be back in a minute.”  
Even more important is to say something when Fluffy is brought back to the exam room; for 
example “Fluffy has gained 2.3 pounds; Dr. Felsted will talk with you about his weight and 
nutrition when she comes in.” 
 To help you evaluate your communication success, review the following “versus” to see 
if you need to change something in your team’s communication toolbox. 

Vague vs. Explicit:  Have you hear this in your exam room, “Well, if you want to you 
could….”  Certainly does not sound like an explicit recommendation for pet care.  Maybe you 
heard this during a surgery discharge, “Call us if you have any questions.”  With these types of 
vague instructions is it any wonder why clients fail to call until the problem gets serious (e.g. 
the dog was bothering the sutures and now she chewed them out, or the failure to get that 
blood level monitored). 

Interrupt vs. Listen:  We have all been taught the power of active listening but most of 
us fail to practice it.  How many of us even sit next to a client to discuss their pet’s medical 
care, instead, we stand at the table (do you have one hand on the doorknob to leave) and 
concentrate on documenting our notes.   Studies have shown that many doctors interrupt a 
patient/client after just 18 seconds of the patient talking (Belzer).  Additionally, the study says 
that if the doctor lets the patient/client speak for 3-4 minutes they will get about 90% of what is 
going on.  Record yourself, do you find yourself cutting off that client because you have three 
more exam rooms to get to? 

Loner vs. Partnership:  Clients and your team should be forming a partnership to care 
for the pet.  When the client feels as if they are going this alone they turn to the internet, 
friends and your competitor.  It can be difficult to forge a good relationship with clients.  There 
is no single communication style to fit every client, different pet owners will need different 
things from your team and the struggle is to find out what that “thing” is and make the 
connection with the client. 

Short Cuts vs. Asking the Right Questions:  Have you ever experienced this – you ask 
your client if they are giving heartworm preventive (a closed-question).  Client says they are 
giving it (they simply reply “yes” to a closed-question).  Did you then probe further and find out 
they could not tell you what product or the last time they gave it.  Now, change it up and ask 
the client “when was the last time that they gave their pet the preventive.”  An entirely different 
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history evolves that can change how you make your recommendations for the pet.  Although 
yes/no answers are fast, you may be missing vital medical information. 

Frustration vs. Efficiency:  Does your team have a history of efficiency and reliability?  
Spend some time walking through what your clients experience from calling in for an 
appointment to checking out after the exam.  Are they scheduled correctly, what frustrations do 
you clients experience – just how hard is it to do business with you?  Cleaning up bureaucratic 
creep, nonessential SOPs and other rules may make it easier for clients to bring their pets to 
see you and improve client compliance. 

Inconsistent vs. Consistent:  Are your team members all saying the same thing?  How 
many times have you heard a client say that the other associate told them to retest in 6 months 
and you are saying 3 months?  What about a lack of consistent message between receptionist 
and technician?  The Bayer study highlighted the need to train the team about 
recommendations and conditions, and to develop a consistent message communicated by 
everyone on the team. 
 Most practices are already doing at least some of the things discussed above.  What 
has become so clear, however, is that we still have a ways to go before pet owners are as 
educated about veterinary care as they need to be to provide the best care for their pets.  
Review the educational efforts you have in place in your practice and see if there are ways to 
improve them.  And remember that implementation is key; we can’t just educate pet owners 
when we have time; it needs to happen all the time. 
 
Making Change Happen 

 
Action to improve communication actually involves two areas:  the clinic’s business 

environment and your team’s communication skill level.  Looking at the “versus” list, you may 
find the need to make changes in both areas for better communication.  Remove barriers to 
communication by evaluating the following areas. 
 

Business environment and communication:   
• Physical set up – does the exam room automatically force the doctor to stand 

across from the client?  This could be perceived as confrontational.  Make it 
possible to sit next to the client or stand side-by-side when discussing treatment 
plans.  Also, consider distractions such as the noise or smells affecting the ability 
to concentrate and communicate. Do not forget to look at the front reception area 
either.  Noise and no privacy will hamper communication in this area. 

• Standard Operating Procedures – Have your SOPs grown into bureaucratic 
monsters, layering on more and more rules that have become obsolete or make 
doing business with you more difficult.  You will know this if your team commonly 
says, “Our policy is….” 

• Culture – Is it routine to be rushed through the exams?  Time is important in 
communicating effectively and being rushed is not conducive to great 
communication techniques.  Do you tell others, “This is the way we do things 
around here?”  Status quo issues may be causing communication barriers for 
your team and your clients.  It may take a culture change to change these. 

• Technology used in your business should be reviewed.  There may be a 
technology gap between the team and some clients (such as clients who do not 
have an email or use texting).  You may be advancing in the information age yet 
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some of your clients are being left behind with the changing communication 
technology you are now using. 

 
Skills and Knowledge of the team and communication: 

• Educating team members – open-ended questions, interviewing clients, effective 
body language and building rapport are all important techniques to hone for best 
communication.  Understanding how to ask the right questions and the effects of 
your own body language on the perception of others will improve the success of 
your communication style. 

• Assessing Clients – Their needs, concerns, readiness to learn, preferences and 
support (Vorvick) all play a role in the communication battle.   

 
Investing time to improve communication with your clients has a return that will far 

exceed your input.  Improving communication is not about simply educating a client.  It is 
about being a trusted partner and able to identify what each individual client needs to be 
able to collaborate with you and not against you.   
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WHAT THE VETERINARY TEAM SAYS VS. WHAT CLIENTS HEAR 
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Exam Room Communication Assessment 
Date:   ___________________ 

 
 

 
Receptionist placing client in the room  CSR Name:  __________________Time:  ________ 
 _____  Use of pet’s name 
 _____  Use of client’s last name 
 _____  Inform which doctor will be in, approximate minutes until tech comes in 
 
 
 
Technician in the room    Technician Name:  __________________Time:  ________ 
 
 _____  Introduces self 
 _____  Talks to pet & client, uses their names          
 _____  Already knowledgeable of reason for visit   
 _____  Terminology acceptable              
 _____  Goes over prior history in educational way   
 _____  Medical concerns or needs taken, open ended questions    
 _____  Professional body language   
 _____  Professional discourse  
  
 
 
Doctor in the room    Name:  __________________ Time:  ________ 
 
 _____  Introduces self     
 _____  Talks to pet & client, uses their names  
 _____  Already knowledgeable of reason for visit 
 _____  Terminology defined             
 _____  Reviews notes in educational way   
 _____  Asks open ended questions   
 _____  Professional body language   
 _____  Vocals – mature, authoritative, etc  
 _____  Explain as examine pet              

_____  Gives a treatment plan              
_____  Gives estimate                 

 _____  Emphasize “need”                
 _____  Assesses client’s understanding               
 _____  Educates client     
 _____  “Do you have any questions?” 
 
  
 
Client’s perception    Name:  ____________________Time:  ____________ 
 
 _____  Understands recommendations made by the doctor 
 _____  Would you recommend this doctor to your best friend ? 
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5 TIPS FOR INCREASING CLIENT LIFETIME VALUE 
 
Louise S. Dunn 
Snowgoose Veterinary Management Consulting 
1955 Indian Wells Trails 
Pfafftown, NC  27404 
336-945-0208 
snogoose@infionline.net 
www.snowgoosevet.com 
 
Description: 
Description: Loyal clients sustain a practice – they bond with the team, refer friends and 
family and comply with medical recommendations regarding the care of their pets.  It 
would be silly to ignore loyal clients – but what about those clients that are out on the 
fringe of loyalty?  How can you increase their lifetime value and make them part of the 
loyalty group? 
 
Learning Objectives: 

• Explore the traits of a loyal client 
• Create an action plan for increasing the lifetime value of your clients 
• Evaluate what your clients value 

 
 
Building relationships is what client service is all about.  Your marketing endeavor is 
more than simply trying to get the word out, it is about getting the attention of both old 
and new clients, it is about bonding with clients and building your brand, and it is about 
converting shoppers into loyal clients.  Have you ever considered the cost of attracting 
new clients?  The cost of building loyal clients?   
 
Statistically speaking, it is easier to maintain existing clients than to constantly search 
out new clients to replace the departing ones. Rather than simply “maintaining” a client 
base, successful practices look for ways to build loyal clients who provide value to the 
practice.  A loyal client with a high lifetime value is not just about the money they spend 
with you. It is also about the effort that you put in to enhancing a relationship that 
benefits the client, the business and the pet.  Consider the following tips when trying to 
build high client lifetime value (CLV) relationships.  
 
Tip #1  Identify loyal clients and what they are “worth” to the business 
It used to be an easy way to think about driving profits or practice growth was to capture 
the clients who were behind in vaccinating their pets – as a matter of fact, many 
businesses considered the lapsed user, aka customer, an easy target to grow business 
(Yoon, Carlotti, Moore).  When, in reality, customers who would increase sales and spur 
growth are part of that colloquial 80/20 rule (20% of your clients and responsible for 
80% of your sales).  This statistics begs one to question if it is really worth the time and 
expense of tracking down lapsed users, offering discounts and coupons to get them to 
come in only to have them disappear again. 
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What makes a loyal client?  Does a client actually have a monetary value to the 
practice?  A loyal client is one who regularly uses the services of your practice, 
complies with recommendations, makes purchases from your practice, refers friends 
and family to your practice and promotes your practice to others.  Is this client valuable 
to your practice?  You bet.  But what is the dollar value? 
 
Calculating the lifetime value of a client (CLV) and the value of any referral they may 
make is valuable information to you.  Valuable in the sense of knowing which clients are 
active in the practice, how much money is spent every year at your practice, budgeting 
limits for marketing to loyal clients or acquiring new clients and how much their referral 
is worth to your practice.   
 
An easy method for calculating CLV is (Average Sale) x (Number of Repeat 
Transactions) x (Average Retention Time In Years).  So, if we assume that a dog owner 
spends $225/year (according to The American pet Products Association survey), and a 
dog lives for 10 years then the CLV is approximately $2,250.00.  If that client also has 
other dogs and/or cats, then the CLV increases.  If the client is a promoter and refers at 
least 2 new clients to you every year, that original client has an even higher value.   
 
Knowledge of a client’s CLV score helps you to concentrate on satisfying the needs of 
clients who are bonded and loyal to your practice, allocate resources to improve their 
loyalty and to calculate budget items such as marketing to acquire more clients like 
them. 
 
Tip #2  Measure client satisfaction and what they value 
An increase in client satisfaction correlates with an increase in their CLV.  How do you 
know if your clients are satisfied with your practice?  You ask them.  You conduct a 
survey to find out how you are doing, what you may be missing, identify opportunities to 
improve and find out what would be a catalyst for change.   
 
Surveying your clients is not always the same, it changes with time.  You do need a 
plan and a goal.  Perhaps you want to find out about client referral behavior, or their 
level of satisfaction, or what they value or want you to do differently.  Each topic is a 
survey item.  Each item should be probed.  If you merely ask, “was your visit with us 
today satisfactory?” you may or may not get truthful answer.  However, if you ask, “did 
you experience an usually long wait to be seen today?” you have a more specific focus 
and have given the client an opportunity to be truthful. 
 
Methods to measure satisfaction and value are:  Net Promoter Score, Customer Effort 
Score, Customer Satisfaction Score and input from your Advisory Board.  You will need 
to promote your survey efforts to your clients either via a website link, direct mail, email 
or information provided on their invoice with the survey link.  
 
Do not forget about your employees.  Surveying employees is an excellent way to gain 
information about your clients.  After all, only 4 out of 100 clients will complain about an 
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issue to a key authority figure in your business (Lee), however, many of your frontline 
team members hear from clients on a daily basis.  Ask your team what they are hearing. 
 
Last, but not least, consider the influence of social media and its ability to provide vital 
information about what is being said about your practice.  Certain analytics can inform 
you what is being looked at on your website and what is being said about your practice. 
 
Tip #3  Improve client loyalty and client retention efforts 
Improving client retention by a mere 5% will increase profits by 25-95% (Beard).  
Therefore, it would behoove you to make improvements based on what you are hearing 
and measuring.  Upon gathering the information on CLV and satisfaction, your next step 
needs to be to respond, take action and implement changes.  Once you have 
implemented changes, don’t forget to review and assess to be certain your changes are 
having the effect you desire. 
 
Improving client loyalty and retaining great clients can involve rewards, accolades and 
acknowledgement.  What better way to acknowledge your clients than by listening to 
what they are saying and implementing changes that benefit them, their pets and the 
business!?  You need to improve your services based on what your clients need and 
value.  This way, you are focusing resources (time, staffing, money, equipment, etc) on 
what is needed and valued. 
 
Retain clients and give them something to shout about by giving them a memorable 
experience that engages them on an emotional, intellectual and spiritual level (Lee).  
Think about the times you, yourself, gave a shout out in social media about a business.  
Was it because they treated you as a unique and special individual?  Perhaps they 
remembered your name and what you liked.  Maybe they went that extra mile to take 
care of a request you had.  The point is that your practice must deliver excellent client 
service that goes beyond simply meeting expectations and turns the client into an active 
promoter of your practice. 
 
Tip #4  Designate someone to monitor changes 
The best person to conduct client satisfaction surveys may be right within your practice 
– usually, a manager or other team member may have the experience or the passion for 
this work.  If not within your practice, an outside third party can be contracted.  A helpful 
suggestion may be to create a “Client Satisfaction Team” and compose it of a key 
management person and one or two other employees involved in working with the 
practice owners to develop surveys, implement the survey process, gather data and 
present information to the team.  This key “team” will also play an important role in 
spearheading change.   
 
Building a loyal bond with your clients will require a team effort.  The Client Satisfaction 
Team can coordinate efforts to identify and fix service casualties, work at ways to 
achieve “every client, every time” and train the team on melding together good medicine 
and good management.   
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Tip #5  Maintain team involvement 
Your team plays an important role in building relationships with your clients.  
“Companies often live or die on the quality of their workforces (Frei, p.75).  Is your team 
on-board with the plan to build relationships with new clients, and develop and maintain 
loyal clients?  Every flea product sale, every telephone interaction, every exam room 
encounter is an opportunity to improve loyalty and CLV. 
 
Your practice culture tells your team how to treat clients.  Spend some time checking 
your culture and getting input from your team about your client service efforts. On way 
to accomplish this is to perform a job mapping exercise.  Job mapping is looking at 
every step in a particular event involving a client.  Explore what the client needs, what 
the team needs to do a great job, where preferences come into play and how to build a 
loyal relationship.   
 
Your culture also affects employee retention.  A well-trained team with low turnover can 
increase client loyalty and boost profits by as much as 55%.  The team provides 
services valued by the client, satisfied clients are more loyal, and loyalty improves profit.  
It is not hard to see that a poor CLV calculation may have the team to blame and not the 
spending habits of your clients. 
 
Conversion of a new client into a loyal client with a high CLV cannot be happenstance.  
There are necessary steps to take to convert this first-time new client into a client who is 
not only loyal to your practice, but becomes a practice advocate to others. 
 
By treating clients as an asset, the practice can establish a strategic goal of improving 
client retention and the client lifetime value numbers.  Not only can this be a goal to 
achieve, CLV can also be used as a metric to monitor the impact of different strategies 
and changes implemented in the practice, and how to budget resources for marketing 
and client retention. 
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5	  Tips	  for	  Increasing	  Client	  Lifetime	  Value	  
	  

ID	  Loyal	  Clients	  
Cost	  of	  Attracting	  new	  clients	  or	  ‘missing’	  clients	  
	   Discounts	  offered	  and	  submitted	  
	   Cost	  of	  advertising	  
	   Cost	  of	  time	  for	  team	  to	  search	  for	  ‘missing’	  patients	  
	   Cost	  of	  mailing	  or	  contacting	  those	  ‘missing’	  
	   #	  of	  ‘missing’	  you	  contact	  versus	  #	  who	  make	  appointment	  
	   #	  of	  new	  clients	  you	  attracted	  (potential	  benchmark	  is	  203	  new	  clients/FTE/Year)	  
	  
Value	  of	  Client	  
	   Average	  sale	  	  x	  	  Number	  of	  visits	  over	  pet’s	  lifetime	  	  =	  	  $	  Lifetime	  Value	  of	  client	  	  	  	  	  
	   How	  many	  referrals	  does	  this	  client	  send	  your	  way	  
	  

Measure	  Satisfaction	  
Track	  changes	  over	  various	  date	  ranges	  
Add	  another	  column	  to	  document	  changes	  you	  implement	  based	  on	  scores	  and	  then	  track	  effect	  
Add	  other	  satisfaction	  measures	  as	  business	  needs	  change	  
	  

	  
	  

Improve	  Retention	  
SWOT	  /	  Analyze	  /	  Develop	  Programs	  to	  Improve:	  
	   Your	  Hospital’s	  Brand	  Reputation	  
	   Client’s	  Perceived	  Value	  
	   Client	  Experience	  
	   Quality	  Assurance	  
	   Loyalty	  Program	  
	  
82%	  of	  consumers	  stop	  doing	  business	  with	  a	  company	  due	  to	  a	  poor	  customer	  experience	  such	  as:	  	  rude	  staff,	  problem	  
not	  being	  resolved,	  or	  unknowledgeable	  staff.	  	  Most	  likely,	  you	  will	  not	  be	  able	  to	  find	  out	  why	  a	  client	  left.	  	  Focus	  
instead	  on	  retention.	  
	  

Page 225



	  	  

1955	  Indian	  Wells	  Trail,	  Pfafftown,	  NC	  	  27040	  
P/F	  	  336-‐945-‐0208	  	  	  www.snowgoosevet.com	  

louise@snowgoosevet.com	  

“Together	  we	  will	  make	  your	  	  
practice	  team	  soar.”	  

	  

Designate	  a	  Client	  Advocate	  
Build	  client	  relationships	  and	  appoint	  a	  Client	  Advocate	  to	  track	  the	  numbers	  and	  help	  the	  team.	  
	   Know	  who	  your	  loyal	  clients	  are	  
	   Find	  ways	  to	  communicate	  with	  them.	  
	   Give	  the	  team	  communication	  techniques	  and	  problem	  solving	  techniques	  	  
	   Let	  the	  Advocate	  “be	  your	  own	  client”	  and	  walk	  through	  the	  client’s	  visit	  
	   Survey	  the	  team	  –	  front	  desk	  team	  are	  often	  the	  most	  knowledgeable	  about	  client	  wants	  and	  needs	  
	  
What’s	  holding	  your	  practice	  back	  from	  developing	  and	  retaining	  loyal	  clients	  with	  a	  high	  Lifetime	  Value?	  
	   Lack	  of	  customer	  service	  training	  
	   Lack	  of	  alignment	  between	  strategies	  and	  people	  
	   Poor	  policies,	  procedures,	  job	  descriptions,	  SOPs	  
	   Unresolved	  problems	  
	   Poor	  attitudes	  of	  employees	  
	   Poor	  communication	  within	  the	  practice	  and	  with	  clients	  
	   No	  strategic	  plan	  for	  building	  loyal	  clients	  
	  
	  

Involve	  Your	  Team	  
Your	  culture	  may	  be	  a	  hindrance	  on	  building	  great	  client	  relationships.	  
	  
9	  Steps	  to	  Organizational	  Culture	  Change	  	  	  	  	  http://www.tlnt.com/2013/11/26/the-‐9-‐clear-‐steps-‐to-‐organizational-‐culture-‐change/	  
	  

1. Evaluate	  current	  culture	  –	  critical	  performance	  priorities,	  strengths,	  weaknesses	  	  
2. Clarify	  vision	  –	  using	  strengths	  and	  improving	  weaknesses	  
3. Clarify	  values	  and	  expected	  behaviors	  –	  define	  expected	  behaviors	  
4. Clarify	  strategic	  priorities	  –	  the	  big	  picture	  
5. Engage	  the	  team	  in	  defining	  goals	  –	  SMART	  goals	  
6. Clarify	  and	  track	  key	  practice	  indicators	  –	  use	  open	  book	  management	  
7. Maintain	  system	  for	  priorities	  and	  goals	  –	  coach,	  remove	  barriers,	  support	  
8. Manage	  communications,	  habits	  and	  routines	  –	  transparent,	  genuine,	  two-‐way	  communication	  
9. Motivate,	  Provide	  Feedback,	  Recognition	  –	  celebrate	  progress	  
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How To Kill Client Satisfaction in 10 Easy Steps 
 
Louise S. Dunn 
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www.snowgoosevet.com 
 
Overview:  Still thinking about that lousy service from the fast food place?  Did you 
think of 10 solutions  "someone" at that fast food place should institute to prevent this 
from happening to you again?  What about in your practice - do you have some 
customer service snafus you don't want to repeat?  This session will share some great 
techniques, identify some great websites to show you how other practices find, and 
remove their bad customer service. 
 
Learning Objectives: 

• Identify how many of the 10 tips are killing your client service. 
• Apply solutions to turn bad client service into your best referral sources. 

 
Have you ever wanted to be “a fly on the wall” to overhear or see some interaction between 
some people because you were either interested in it or knew it would affect you personally?  
This may not be a bad thing to consider regarding your veterinary practice – be that “fly on the 
wall” to see if there are activities that are killing your client service.   
 
It is known that clients do not always complain, and that there are little things that occur that do 
not necessitate filing a complaint, but they will make us have that “gut feeling” of discontent  
(perhaps causing us not to return to that business or not trusting everyone who works in the 
business).  Do not delude yourself into thinking you are immune to some of these little 
activities – there just may be some of them present in your own practice.  The following are 10 
common tips on what the “fly on the wall” should be looking for (they are in no particular order 
of importance). 
 
 WHAT KILLS CLIENT SERVICE 
 
1. YOUR CULTURE 
Perhaps Fred Lee points out the importance of culture when he writes, “culture trumps 
strategy” and people join a culture when you hire them (pg.16).  What does your culture say 
about your strategy?  Is your culture hurting your strategy?   
 
Is it common to hear your team say, “Our policy is…” in response to a situation, rather than 
trying to improve a service issue?  They instead fall back to some bureaucratic SOP and 
ignore the fact that the policy is preventing them from delivering exceptional client service.  Or 
maybe a pile of doggie poop is left sitting at the front door because it is the kennel kid’s job to 
scoop poop and not the CSR?  How about the doctors who will not call a client back because 
they did not see the pet and the case’s doctor is horrible at medical records documentation? 
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In each of these cases, your team is mimicking your culture – not your mission statement or 
values.  It many situations, they have lost their sense of priorities.  If you did not notice, your 
culture is telling them the real way to behave. 
 
2. IMPROPER HIRING 
You gotta love the mantra about getting the right people on the bus and in the right seats (Jim 
Collin’s Good to Great).  Yet how many of us actually practice it?  Your team needs to operate 
as a well-oiled machine, different parts working together smoothly, in sync, and always with the 
patient and client in mind.  How does one find that perfect part to insert into the machine to 
keep this smooth operation?  The answer is - Good hiring techniques.   
 
3. LACK OF TRAINING 
We often find ourselves hiring people who love to work with animals.  Did we ever consider if 
they love to work with people?  There is an art and a science to customer service; therefore, 
we need to take the time to train our team on not only medical skills, but also on 
communication skills.   
 
You may find that some role-playing, hearing stories of personal bests in handling a snafu, and 
eliminating bureaucratic creep from your SOPs will not only help the individual learn better 
communication skills, it will also improve your service delivery. 
 
4. NOT BEING ACCESSIBLE 
Accessible, reachable, able to respond in a timely fashion.  Consider those words as you look 
at your practice.  How many times have you heard a client say, “The tech never called me 
back, It was weeks before I heard back from the doctor, I left 3 messages already.”  Has the 
team segmented in silos?  Are these silos a means to wall off their department from others?  
Instead of walled off groups, maybe it is bureaucracy that is making your practice inaccessible 
to clients.  How many rules and regulations delay your team’s ability to respond to clients’ 
needs?  Lee suggests that a business check for barriers to your team for responding to clients 
on the spot, for barriers killing their spontaneity to act upon a client service request.   
 
5. CLIENT EFFORT 
One metric that is gaining popularity is the CES - Client Effort Score (Dixon).  It is a metric for 
assessing how much effort a client must exert just to do business with you.  How many hoops 
does the client have to jump through to get a long-term medication refilled?  How many phone 
calls does it take for the doctor on the case to return a call to the client?  Is it easy to make an 
appointment with a specific doctor?  How many times does a client bring in a pet only to find 
out that the reminder system is still wrong and the pet does not need those vaccinations?   
Runarounds and complex steps will kill client service and destroys client loyalty.   
 
6. IGNORING CLIENT FEEDBACK 
Do you respond to client complaints?  Do you seek client feedback and use the information to 
work with the team to make improvements?  Or do you roll your eyes and placate the client 
until they leave the building, then forget about their whining?   
 
One thing to be very cognizant of, many people are reluctant to complain to the person in 
authority (i.e. the doctor in the exam room) but they will talk to others (i.e. receptionist or 
kennel attendant).  You really need to create a means for your team members to bring up 
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comments from clients for a review by the team.  Your team needs to be the eyes and ears for 
client feedback (Lee) and they must be trained on how to respond to any feedback rather than 
ignoring it.   
 
7. NOT PERSONALIZING SERVICES 
Our industry is great at creating Standard Operating Procedures – Standardizing the 
procedures in an attempt to mitigate errors of omission.  However, sometimes, making 
everything “standard” removes the element of the individual’s needs and condition.  How often 
have you caught yourself being in “standard” mode but dealing with an un-standard patient or 
client?  Suddenly, client compliance goes out the window and you are left feeling frustrated 
that the patient is not receiving your standard recommendation. 
 
Ignoring the element of personalizing some aspects of service delivery makes your team 
appear cold and impersonal.  One of the top drivers of human patient satisfaction according to 
a Gallup Poll (Lee) was that nurses anticipated patient needs.  Does your team anticipate 
client needs in addition to patient needs?  That SOP may help with anticipating what the pet 
will need during the course of its medical treatment, but what about the client?   
 
8. INCIVILITY 
If you were a fly on the wall, would you catch your front desk team speaking poorly of that 
client who just checked out?  Would you see a tech, standing with arms crossed, while a client 
continued to press for answers?  Do you see one team member leaving a task for someone 
else to do it because they feel the other person is lazy?  How many eye-rolling episodes do 
you catch in a day?  Words spoken, body language displayed, and memos/emails written all 
give clues as to the level of incivility in your practice. 
 
A word of warning:  “Our real thoughts are more powerful than we realize and more visible to 
others than we like to think (Lee, p. 140).”  Incivility will hurt loyalty, compliance and word-of-
mouth promoting of the business.   
 
9. BLASÉ ATTITUDE 
Back to one of your SOPs – you emphasize a documentation requirement you feel is important 
for office communication among doctors who may next see that patient.  Then there is Dr. 
Blasé who sometimes does it, sometimes doesn’t and says it is nothing that will result in the 
death of a patient.  What about the receptionist who neglects to update a client’s address time 
and time again?  How about the tech who regularly appears on the floor and ready for duty a 
few minutes late every day?   A blasé attitude will not only kill job performance, it will also hurt 
client service.   
 
10. INABILITY TO APOLOGIZE 
Why are we, in general, so afraid to say, “I’m sorry” or apologize for a service error?    It seems 
as if an admission of guilt will open the door to some massive legal headache when it could 
easily open the door to service recovery.  Rather than admitting guilt, we kill a relationship by 
arguing with a client and trying to put the blame everywhere but where it belongs.   
 
TURNING AROUND A BAD SERVICE DELIVERY 
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Now that you have your 10 service killing behaviors to be on the lookout for, what do you do to 
prevent bad service and salvage the client relationship?  One is to improve the client’s 
perception of your practice, and the other is to tackle the steps that led up to the service killing 
behavior. 
 
Perception is about experience, the client’s experience at your practice.  Your practice should 
work at creating key impressions and experiences for your clients (Lee).  Although you are a 
team, all it takes is for an individual on your team to fail to deliver to your client and a bad 
service report can easily surface on Yelp or Google 
 
The second step to turn around bad service is to act upon lessons learned.  Take that client 
complaint and tear it apart into steps – steps just prior to the bad service, during it and after it.  
Map out the steps and look for opportunities to create value, remove unnecessary steps 
(bureaucratic creep), re-sequence for convenience or educate the team on overlooked steps 
(Bettencourt).  In some cases, you may be able to develop your practice’s own “Service 
Recovery SOP” – identifying certain triggers, such as words or situations, and how the team 
can respond to the triggers, thus initiating an immediate service recovery rather than waiting to 
pass it off to a manager two days later. 
 
A final thought for turning around bad service is something called Motivational Synchronicity 
(Friedman).  We humans unconsciously mimic the motivation of those around us.  It affects our 
attitude and our performance.  In studies, it took just 5 minutes of exposure to spread 
motivation (positive or negative) among the team.  You do need to look at your team and 
perhaps make some changes. 
 
To salvage the client relationship will require you to think, “What’s In It For Them” as you try to 
restore goodwill and loyalty.  Here is where your practice’s Service Recover SOP will come in 
handy, as it will allow your team members to act immediately.  Accountability, often bemoaned 
by many veterinary professionals as lacking in today’s employees, is taken to the highest 
degree when talking about service recovery.  Can you train and then give your team members 
the power to make restitution or remove charges (Lee)?  Empower your employees to be 
accountable. 
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How	  to	  Kill	  Client	  Satisfaction	  in	  10	  Easy	  Steps	  
	  
Chief	  Experience	  Officer	  Job	  Description:	  	  	  
Responsible	  for	  promoting	  pateint	  centered	  and	  client	  centered	  initiatives,	  emphasizing	  outstanding	  service	  
and	  compassion	  with	  every	  interaction	  and	  with	  every	  team	  member.	  	  The	  CExO	  works	  with	  the	  owners	  and	  
management	  team	  of	  the	  practice	  to	  ensure	  that	  all	  client	  experiences	  are	  exemplary.	  
	  

• Oversee	  client	  relations	  	  
• Monitor	  key	  practice	  indicators	  related	  to	  client	  experience	  
• Encourage	  cultural	  changes	  for	  the	  delivery	  of	  optimum	  client	  experience,	  training	  the	  team,	  

evaluating	  progress	  and	  facilitating	  accountability	  of	  team	  members	  
• Define	  what	  clients	  value	  and	  use	  knowledge	  to	  coordinate	  with	  marketing	  and	  social	  media	  efforts	  
• Investigate	  information	  on	  best	  practices	  
• Identify	  points	  of	  interaction	  with	  clients	  and	  implement	  creative	  changes	  to	  improve	  cient	  

satisfaction	  
• Conduct	  surveys	  and	  interviews	  with	  clients	  to	  understand	  expectations	  and	  identify	  undesirable	  

experiences	  
	  
You	  have	  been	  name	  CExO	  –	  Chief	  Experience	  Officer	  –	  for	  your	  practice.	  	  Review	  your	  new	  job	  description	  
and	  then	  begin	  to	  assess	  your	  practice	  according	  to	  the	  10	  tips	  for	  client	  satisfaction.	  	  Jot	  down	  what	  your	  
practice	  does	  WELL.	  	  Note	  where	  you	  can	  stand	  to	  make	  some	  improvements.	  
	  
	  
10	  Tips	  	   	   	   What	  we	  do	  well	   	   	   	   What	  we	  can	  improve	  
Culture	  –	  beliefs,	  values,	  
the	  way	  we	  do	  things	  

	   	  
	  

Hiring/Onboarding	   	   	  
	  

Training	   	   	  
	  

Accessibility/Bureaucracy	   	   	  
	  

Client	  Effort	   	   	  
	  

Client	  Feedback	   	   	  
	  

Personalized	  Service	  /	  
Anticipate	  client	  needs	  

	   	  
	  

Professionalism	   	   	  
	  

Attitude	  toward	  clients	   	   	  
	  

How	  Sorry	  works	   	   	  
	  

	  
	  
The	  primary	  factor	  killing	  our	  practice’s	  client	  service	  is:	  	  ______________________________________________.	  
	  
Proposed	  ideas	  for	  fixing	  this	  ‘killer’	  and	  making	  changes	  are:	  
	  
	  
	  
	  
How	  will	  you	  know	  you	  the	  changes	  have	  eliminated	  the	  ‘killer’?	  
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Description: This session will thoroughly go through what it means to provide the 
“Complete Client Experience” using traditional and important forms of client 
communication as well as effectively using technology to provide the additional value 
clients demand. 
 
Learning Objectives:  

• Identify key points they need to effectively communicate with clients during 
every patient visit.  

• Discover easy to implement technology tools to enhance client value during 
every veterinary visit.  

• Fix service casualties and consistently meet exceptional client experience. 
 
 
Introduction 
When you go to a restaurant, what would make you submit a response about the 
service online?  Do you have a favorite physician?  Do you shop at Wal-Mart or 
Nordstrom?  What kind of experience do you have at these different establishments?  
Did you feel you received value for the money you spent?  Which one gave you a “bang 
for your buck?”  What did the establishment do to make you have an awesome 
experience and want to return or make referrals to them?   
 
Here is a decisive moment for you – how would you compare your practice to your 
favorite restaurant, dentist, clothing store or grocery store?  This is not as crazy as it 
sounds – your competition is anyone you are compared to.  Whom are your clients 
comparing you to?  What do your clients value and therefore expect you to deliver?  Are 
your clients having a positive service experience at your practice compared to other 
businesses they frequent? 
 
ID What Your Clients Need 
Depending on whom they compare you to tells you something about what your clients 
look for regarding exceptional service.  Some clients are interested in low cost, 
convenience, or quick service.  Others are interested in partnerships in pet care or 
emotional connections no matter the cost.  Now this can be a difficult thing to find out.  
The only way to get this information is to ask – ask your clients, survey them, listen to 
their comments and complaints. 
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Whether we can put it into words or explain by giving an example – most of us, 
including your clients, want to have a memorable event, an experience that engages us 
on three levels:  emotional, intellectual and spiritual (Lee).  Going back to your favorite 
restaurant (or physician or clothing store), what story do you repeat to your friends 
about the excellent service you received?  Most likely, it is about a time you were 
treated as a unique and special individual.  They remembered your name, what you 
liked, made a special accommodation for you.  Their action made it memorable and of 
high value to you.  To achieve this in your veterinary practice, you must customize your 
services and procedures to give each client their “experience.” 
 
This may sound daunting – how can you give each and every client their own, unique 
and memorable experience when you have a HBC on the way and you are short a tech 
due to a call-off?  It boils down to this – your client is not just a nameless person.  It is 
about a partnership or a relationship and how you treat (and value) that relationship.  
The fact that there is an emergency on its way and your techs are working a little short-
handed does not override the fact that you value the client relationship enough to focus 
on that client standing in your practice. 
 
Clients WANT to be empowered with information and clients DEMAND value according 
to Eric Garcia of Simply Done Tech Solutions, LLC.  To help your team deliver on this 
consider the value of handing the client something tangible to take home, something 
about their unique pet and what the doctor examined or did that day – consider a patient 
report card.  The report card is personalized to that individual pet, detail what was 
examined, findings of the examination and recommendations.  Clients can take this 
back home, review the information with family members, and keep an ongoing medical 
file on their pet (handy if they travel or need to follow up on additional care). 
 
Considering your interaction with your client as a partnership or a relationship changes 
your perspective – treating this as a special relationship (rather than client #20 today 
with a 60 lb. dog) makes it easier to discover what they need and expect because you 
have made it a priority.  Your veterinary practice can use this mentality to create a 
client-centered / client-driven practice.  There is one caveat, you cannot do this alone 
and you need to involve your team. 
 
ID What Your Team Needs 
Yes, you heard that correctly.  Your team, the people you have placed front and center 
to meet, greet and treat.  It is one thing to recognize the power of relationships with 
clients and operate a client-driven practice; it is an entirely higher level to recognize the 
power of how your employees are treated and how they impact client relationships 
(Irvine).   
 
If you think about it, most of the negative experiences you had with a business were not 
with the brick and mortar of the building, nor with the product or service…but rather, 
with the employee you were directly communicating with.  You most likely made a 
blanket statement afterwards, “that place is terrible, everyone is so rude.”  (Even though 
you only met one employee, on just one occasion).   
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There is a fine balance between serving clients and creating a culture that puts the 
employee first (Irvine).  As you explore all the ways to “wow” your clients and make their 
experience memorable, spend an equal amount of time exploring ways to make it easier 
for your team members to perform their jobs.  Happy, engaged team members are more 
productive and they are better at providing services to your clients. 
 
ID and Fix Casualties 
Now that you view these relationships as a priority, you should feel a stronger desire to 
identify and fix service casualties.  Service casualties are numerous and varied.  From a 
simple “oops” to a major “dropped the ball” in a championship game during the final 
minute.  Being able to ID these and fix those takes tenacity and soul searching on your 
part.  It takes walking in your client’s shoes and having a desire to create a client-driven 
business, complete with memorable experiences.  If you consider a service casualty as 
a simple “oops” and ignore it, you may be missing an opportunity to improve, grow and 
excel on a higher level. 
 
Having a client-driven business means that many of your strategies are driven by client 
demands or expectations.  It does not mean that you have handed over control to the 
clients, but it does mean that you are listening to your clients and adjusting your 
services according to what you hear.  This strategic method not only affects the services 
you are offering; it will also affect scheduling your team and effectively using certain 
resources.   
 
Take for instance a service casualty whereby your team did not call back a client as 
promised.  Happens in any practice and may be brushed off as a simple “oops” – but 
you are striving for the complete client experience and giving value for the money they 
spend with you.  How would you identify what your clients need?  (Hint – it is not just the 
fact that they want a call from you.  Maybe you should dig a little deeper and discover if 
they want a call, a text message, an email, or face time with you).  In addition, what 
about the needs of the team?  (Hint – don’t just throw more people on the schedule in 
the hopes that someone is freed up enough to make some phone calls!  Maybe it is 
about setting up a SOP, training on the fine art of talking to clients, or identifying the 
right people for this type of task).  Would it surprise you to find out that the person you 
expected to make the call is someone who is very awkward on the phone?  That 
resources were used to schedule a person in a specific quiet time and place for making 
phone calls was needed?  That clients nowadays want a text because they cannot be 
available for accepting phone calls?  Information such as this can be invaluable in 
today’s market as you try to differentiate your practice from others.  Paying attention to 
the needs of the clients and the needs of team results in being able to make changes 
that take care of the needs of the business – a Complete Circle of Care. 
 
Achieving Consistent Excellence 
A lost opportunity to ID and fix a service casualty translates into losing some clients, 
merely satisfying others and never achieving “every client, every time.”  Failure to 
achieve “every” eventually erodes your reputation of providing exceptional medical 
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service and building loyal clients – both being detrimental to having a successful and 
profitable business. 
 
How does one achieve “every”?  By identifying what is killing your client service, training 
your team better and melding together good medicine and good management.  Think 
this is impossible?  Consider an example from Zappos – this company seeks to control 
the entire client experience.  They start by having great products, establishing a 
strategic plan (good medicine, good management), surveying their customers, hiring 
and training a great sales force (team training), sharing stories and rewarding 
employees who create positive client experiences (identifying what works for them and 
their clients).  How is this achieved and kept at an “every” level?  The company culture. 
 
Creating the complete client experience is not about handing out some free gift or 
dropping balloons on every client who walks through the door.  It means having a 
culture of “every.” It is about finding out what your clients value, what your team needs 
in order to deliver exceptional service, and making it a priority to make positive changes 
to every client, every visit, every time.   
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The  Complete    

Cl ient  Experience    
• ANALYZE	  THE	  CLIENT	  EXPERIENCE	  
• ASSESS	  THE	  PROBLEM	  
• FIX	  SERVICE	  ‘OOPS’	  
• SET	  UP	  TEAM	  TRAINING	  
• ORGANIZE	  CLIENT	  EXPERIENCE	  PROJECT	  
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The	  Complete	  Client	  Experience	  

	  
Analyze	  the	  Client’s	  Experience	  
	   SWOT	  Analysis	  of	  Your	  Client	  Experience	  
Strengths	   	  

Weaknesses	   	  

Threats	   	  

Opportunities	   	  

	  
Notes:	  
	  
	  
	  

	  

Assess	  a	  problem:

	  

	  	  	  Notes:	  
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The	  Complete	  Client	  Experience	  
	  

Fix	  Service	  Oops	  

	  
	  	  Notes:	  

	  
	  
	  

Service	  Recovery	  SOP	  	  
	  
Situation:	  
	  
	  
Leading	  up	  to:	  
	  

	  

During:	  
	  

	  

Afterwards:	  
	  

	  

Triggers/Problems	  
Identified	  
	  

	  

Game	  Plan	  for	  the	  
next	  time	  
	  

	  

Game	  Plan	  to	  
prevent	  another	  
occurance	  
	  

	  

Team	  Action	  Plan	  /	  
Empowered	  to	  
respond	  
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The	  Complete	  Client	  Experience	  
	  
Set	  up	  Team	  Training	  

	  
Notes:	  

	  
	  
	  
	  

Organize	  Your	  Client	  Experience	  Project	  
Get	  started	  on	  becoming	  Client-‐Centered	  and	  deliver	  a	  great	  client	  
experience	  

	  
Notes:	  	  **Or	  use	  the	  next	  template	  for	  Organizing	  your	  project	  
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The	  Complete	  Client	  Experience	  
	  
	  

STRATEGY	  FORMULATION	  TEMPLATE	  
The	  Game	  Plan	  for	  Goal	  the	  Priority	  Goals	  (use	  this	  format	  to	  organize	  the	  
“game	  plan”	  for	  implementing	  each	  goal)	  
	  
	  
Priority	  goal	  #___	   Title/goal:	  	  ____________________________________	  
	  
Objective	  (based	  on	  our	  needs	  assessment	  and	  goal):	  
	  
Limits	  or	  constraints	  (factors	  affecting	  this	  goal):	  
	  
The	  design	  (what	  has	  to	  be	  done	  &	  how	  to	  do	  it):	  
	  
	   1.	  Strategy	  
	  
	   2.	  People	  	  
	  
	   3.	  Other	  specifics	  
	  
	   4.	  	  Finances	  
	  
	   5.	  	  Time	  Frame	  
	  
	  
Evaluation	  /	  Metrics	  	  
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The	  Complete	  Client	  Experience	  
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4	  Questions	  to	  ask	  the	  team	  (	  from	  www.ExecLeadership.com)	  

1. What	  is	  the	  point	  of	  this	  activity?	  	  (clarify	  the	  larger	  purpose,	  expose	  time-‐wasting	  activity)	  
2. What	  is	  the	  third	  option?	  	  (avoids	  the	  either/or,	  this/that	  and	  encourages	  outside	  the	  box	  ideas)	  
3. What	  happens	  if	  our	  assumptions	  are	  wrong?	  	  (workable	  ideas	  if	  certain	  conditions	  occur)	  
4. How	  much	  is	  enough?	  	  (when	  it	  is	  time	  to	  call	  it	  quits	  on	  that	  activity	  or	  idea)	  

	  

6	  Questions	  to	  identify	  the	  problem	  (from	  www.ExecLeadership.com)	  

1. Is	  X	  important?	  
2. If	  so,	  how	  well	  should	  we	  be	  doing	  with	  X?	  
3. How	  well	  are	  we	  doing	  with	  it?	  
4. If	  we	  are	  not	  doing	  well,	  how	  can	  we	  improve?	  
5. What	  is	  stopping	  us?	  
6. How	  do	  we	  blast	  through	  the	  obstacles	  that	  are	  stopping	  us?	   	  

Strengths:	  	  what	  we	  
do	  well	  

Weaknesses:	  	  what	  
we	  do	  poorly,	  what	  could	  be	  
improved,	  what	  we	  should	  
avoid	  doing	  

Opportunities:	  	  
areas	  we	  could	  expand	  into,	  
what	  clients	  what	  from	  us,	  
what	  competitors	  do	  not	  
offer	  

Threats:	  	  obstacles	  
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Results	  of	  SWOT	  =	  Top	  5	  items	  of	  high	  priority:	  
	   	  
	   1)	  
	  
	   2)	  
	  
	   3)	  
	  
	   4)	  
	  
	   5)	  
	  
	  
Are	  these	  top	  5	  Goals	  for	  our	  practice	  for	  2014,	  2015…any	  next	  3	  years?	  
	   Will	  they	  improve	  medical	  service	  provided	  to	  our	  patients?	  

Will	  client	  service	  and	  the	  client	  experience	  in	  our	  hospital	  be	  improved?	  
Will	  the	  team	  feel	  engaged	  and	  actively	  promote	  our	  practice?	  

	   Will	  they	  give	  our	  practice	  the	  competitive	  advantage?	  
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ON THE JOB TRAINING SECRETS FOR SUCCESS 
  
Louise S. Dunn 
Snowgoose Veterinary Management Consulting 
1955 Indian Wells Trails 
Pfafftown, NC  27404 
336-945-0208 
snogoose@infionline.net 
www.snowgoosevet.com 
 
Description 
Training should not be viewed as just a means of “fixing” people or processes. Instead, 
training should be seen as a means of creating sustainable strategic processes and 
enhancing your practice’s profitability by aligning your training with your strategic plan.   
Effective, high quality training will ensure consistent patient care, excellent client service 
and practice profitability. 
 
Learning Objectives 
Learning objectives for this session are: 

• Create a training program based on a methodical assessment of your 
strategic plan 

• Determine the best trainer and training method 
• Effectively utilize tools and resources already in your practice 
• Evaluate your training programs for success and profitability 

When do you train someone at your veterinary practice?  Most common answer – when 
you hire a new person.  Second most common answer – when an employee exhibits 
subpar performance. Both of these answers address your need to “fix” someone.  Fix 
the new hire and teach them your way of doing things and get them on schedule as 
quickly as possible, or fix the poor performance and get that person back on track.  Yet 
there are other times when training should be considered:  when a new piece of 
equipment is going to be placed into service, when a new procedure or service is going 
to be offered, when business performance needs improved, when a person is going to 
take on a management position, and (often a neglected aspect) when a team member 
wants to advance their professional skills just because they are interested in learning 
more.  

Any of these scenarios give you the opportunity to train your team.  The overarching 
goal of training should be to ensure consistent patient care, great client service and 
business profitability.  None of these will occur by chance – you must have a plan.  Here 
is your key take-home message: 

The secret to successful on-the-job training is to have a plan that  
aligns training with the practice’s strategic plan. 
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Methodical Assessment 
Your secret tool for a methodical assessment of your strategic plan is known as your 
KPIs – Key Practice Indicators.  The KPI varies from practice to practice, with some 
indicators being similar in name but different in value.  Your training program must take 
into account your business goals and objectives, noted by changes in the KPIs.  
 
KPIs are useful when benchmarked to past performance, other veterinary practices 
(industry benchmarks) or benchmarking to industries outside the profession.  They 
should be established during strategic planning sessions for the future of the practice, 
being utilized during SWOT analyses (Strengths / Weaknesses / Opportunities / 
Threats) and reviews of the P&L (Financial Profit & Loss) Statement.  Having KPIs is 
great for training initiatives because it gives you a starting point to monitor the need for 
training and the effectiveness of any training. 
 
For example, what if a KPI in your practice was in-house lab services?  A decline in the 
KPI would signal the need to review procedures and protocols, and train the team.  
What if a KPI was overtime hours?  A regular increase in OT hours may signal the need 
for scheduling SOPs or the need to hire (and be specific on what you need to hire – 
CSR, surgery tech, exam room tech). The training may be how to educate clients better 
on the value of in-house testing, perhaps on how to run tests more efficiently, maybe on 
how to recognize staffing needs, or perhaps on learning new skills to be cross-trained to 
cover call-offs.   In any case, your training program has a specific focus and is aligned 
with the objectives, goals and policies of your practice.  Lack of this focus will result in a 
loss of return on investment due to the expenses of time, resources and wages.  It has 
been estimated that the average cost of per training hour in 2011 was $52, with an 
annual training budget for an organization under 100 people nearing $20,000 (HR 
Magazine, December, 2012, p. 56).  Get organized, budget yourself, knowing you have 
your focus assures you that you will not be wasting money.  The next question should 
be – who does the training and how should they train the team? 
 
Choosing The Trainer 
You may actually have three “trainers” to choose from:  A senior (well-experienced) 
person on your team, a third-party provider, or virtual training.  In addition to the trainer, 
the method of delivery varies and is based on the trainee and number of trainees, the 
topic being trained, the resources of the practices and the trainer’s skill level at training. 
 
Senior Employee   
Utilizing the experience of a senior team member requires some prep work prior to 
scheduling that person to train someone else.  Your choice must be someone who is 
competent with the tasks, skilled at demonstrating/teaching, and able to facilitate and 
assess the training.  Having an immediate trainer on-staff affords you the luxury of a 
quick training set up, customized to your individual practice and training needs.  The 
disadvantage may come into play if this person develops bad habits or becomes stale 
and outdated in their skill level or training style.  Another factor to consider is the cost of 
wages and other expenses for keeping this person up-to-date and paid appropriately. 
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The best thing for your practice is to “certify” a few key trainers.  Consider a key person 
for a zone (surgery, CSR, etc), a particular piece of equipment (blood machine, 
computer) or a certain skill (dealing with difficult people).  These are your “go-to” people 
for training a new hire or working with a team member on their performance 
improvement plan (PIP).  This certified trainer is someone you have confirmed knows 
the task, and is well versed on your resources and culture.  Spend a little time and 
resources on them and get them trained on how to be a trainer and consider paying a 
shift differential when they are assigned to be a trainer.  Now you have a key person on 
your team who is ready to be called upon to train others when you need them. 
 
Third-Party Provider   
When the job calls for it, a third-party provider may be the choice for training team 
members.  Outsourcing your training to a third-party provider entails choosing a training 
service either experienced or licensed to train on a particular topic.  Training formats 
can range from seminars, classroom instruction or online training.   
 
On the plus side, employees may be more acceptable of training received from an 
outside expert and the offsite location may help them focus because they are not being 
interrupted by the day-to-day activities in your practice.  On the down side, the material 
being taught may be too generic for the needs of your business, covering the shifts of 
multiple employees may be difficult and it may be more costly to send employees to 
these training sessions.  Another caveat to be aware of, some of these training 
providers may have other motives to highlight their agenda and additional services or 
products.  Consider the training topic and your business needs, and then carefully 
evaluate providers before jumping into any training. 
 
Virtual Training 
Virtual training is a robust method of training when it is not feasible to gather all trainees 
in the same room or at the same time.  This method of training is also advantageous for 
providing the trainee with an opportunity to learn at their own pace and in an 
environment they are comfortable with (i.e. at home or after their shift ends).   
 
To create your virtual training program follow these few guidelines:   

• Align instruction with employee tasks and your KPIs 
• Keep the training module to 20minutes 
• Establish the relevance of the training topic to the employee’s job and 

practice’s goals 
• Focus on major points, don’t merely drone on in a lecture-type tone 

 
Employing a virtual training program can be cost-effective and convenient for the 
business and the trainees, permitting an “on-call” training program that can be worked 
through at the individual’s pace.  On the flip side, recorded sessions can quickly 
become outdated and lack personal interaction with the trainee.  Both issues may be 
easily overcome with due diligence and an attention to the needs of the business and 
the needs of the trainee. 
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While none of these options is better or worse than the other one, improper use of any 
one of the training options can result in a failure of your training program. Explore your 
opportunities for training your team.   According to a Society for Human Resource 
Management (SHRM) HR Benchmark Trend, 81% of employees receive training onsite, 
while 57% attend an employer-provided offsite training session.  In addition, SHRM also 
noted that 52% of organizations surveyed are expanding their training to e-learning (HR 
Magazine, December, 2012, p. 57).  Assess the business needs, the individuals being 
trained, your budget and the topics to cover when you evaluate the best trainer for the 
job. 
 
Using Your Resources 
Manuals, Standard Operating Procedures (SOPs) and Subject Matter Experts (SME) 
are all in your training toolbox already – just use them!  Begin by examining your task 
documentation and updating the tasks needed for the job.  Next create a training guide 
to include tasks, resources to be used, time needed, training strategy and method of 
assessment (Gendelman).   The guides build your training Manual and incorporate your 
SOPs.  Fill in any gaps in this toolbox by contacting your pharmaceutical companies 
and suppliers for job aids. Finally, personalize your training to your own unique practice 
culture by getting input from your onsite SME (aka your team).   
 
A new tool for you to consider adding to your toolbox is social learning – social media, 
chat rooms, professional forums, blogs, microblogs, YouTube videos and others.  How 
many doctors have found VIN helpful to their learning experience?  Do any of your 
technicians or managers log on to the VHMA forums?    E-learning is a fast growing 
opportunity for you to explore.  The benefit of using e-learning is that it is informal and 
encourages knowledge sharing.   
 
In addition to outside SME, consider expanding your circle of knowledge to inside SME - 
what you have right under your very own roof.  Many organizations have created their 
own internal blogging network (Zielinski) to keep fellow team members appraised of 
developments, ideas, questions and solutions – just think how easy (and beneficial to 
your consistency effort) it would be to have team members ask or answer questions 
posed by others on your team who work a different shift on an internal hospital social 
media venue (such as blogging or tweeting)!   
 
Evaluating For Success And Profitability 
The final step for a successful training program is measurement - you will not know how 
successful it is until you monitor some key metrics.  Monitoring satisfies a couple of 
needs for a business:  it is necessary for achieving a competitive advantage, it 
demonstrates the value of a program to business owners, it helps in diagnosing issues 
within the business, it serves as a motivator for change and it provides a guide for future 
business decisions.   
 
Information can make you hit the overload button, or rather, analysis paralysis 
(becoming paralyzed from over analysis).  Anyone attempting to monitor KPIs has felt 
this during the early stages of formulating your monitoring strategy.  In an effort to focus 
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on the key indicators, Michael Kemp of Development Dimensions International 
presented the following Logical Path as a guide: 
 

1.  Prior to implementation - Identify needs, clarify your focus, and create a plan 
to ensure you are targeting the right needs. 
2.  During and after implementation - Evaluate, validate that the program you 

implemented was successful. 
3.  Identify expectations - Determine what new skills will be acquired, what 
behaviors will change, what effect on the team the training will have. 
4.  Determine the impact on the business - Savings, improvements, turnover, etc.  
What financial impact did the program have on the business? 

 
For example - you want to improve the hiring process at your practice.  Looking at the 
Logical Path, you would first identify key competencies for the job you are hiring for.  
Next, you would train your managers and validate the hiring process via evaluating the 
process.  Expectations for this program would be more efficient hiring process and 
better quality hires resulting in more engaged employees and lower turnover.  Finally, 
the business impact would be cost savings from improved efficiency and lower turnover. 
 
In regards to the actual training, you need another template to help focus your initiative.  
Joel Gendelman suggests the following chart to improve your program planning and 
success rate: 
 

Table 1.  Example of a Hiring Improvement Program 
KPIs Number of applicants 

Number interviewed 
Retention rate after 6 months and 1 year 
 

Personnel Managers trained by Consultant 
 

Process Trained on Job analysis,  
Task identification,  
Advertising, 
Resume review,  
Phone interview,  
Onsite interview, 
Job offer 
 

Resources Employee Handbook 
Manager Handbook 
New Hire Forms 
Survey results from recent hires regarding their experience 
 

Training & 
Tools 

Role play interview techniques 
Education by consultant 
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Expenses Printing 
Survey of recent new hires 
Consultant's fees 
Wages for managers for offsite session for 1 day 
 

 
Now, rather than saying you are tired of being a "revolving door" for technicians or 
CSRs, you have metrics to monitor, a training plan that fits into a strategic goal for the 
business, a clear method for achieving the goal and an idea of how much it is going to 
cost you.  Not having any surprises is a good thing, having actual numbers to watch is 
even better. 
 
Other KPIs to consider for monitoring programs are: 

• Becoming more client-centric 
• Client bonding  
• Phone shopper conversions 
• Doctors and progress exams performed 
• Preventive Wellness Programs 
• Fine Needle Aspirates, Ear Cytology, Skin Scrapings… 

 
 

Table 2.  Example of Logic Path for Training Program 
 

ID needs, clarify focus  
ID how to evaluate success  
ID expectations, what will 
change 

 

ID impact on business  
 
KPIs  
Personnel  
Process  
Resources  
Training & 
Tools 

 

Expenses  
 
Now that you have some templates to use, you can organize your thoughts and focus 
your training so as not to waste time or money.  And, you will ensure that you are 
addressing the needs of your entire Circle of Care - from the medical care given to the 
patient, to the client experience, to the success of the team and the business. Mapping 
out a clear plan ensures success.  After all, the secret to successful on-the-job training 
is to have a plan that aligns training with the practice’s strategic plan. 
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“Together	  we	  will	  make	  your	  	  
practice	  team	  soar.”	  

On	  The	  Job	  Training	  Secrets	  for	  Business	  Success	  
	  

Identify	  competencies	  needed	  for	  the	  job	  
Decide	  what	  numbers	  to	  watch	  and	  how	  to	  document	  
List	  what	  changes	  you	  expect	  to	  see	  after	  the	  training	  
Know	  how	  the	  business	  will	  be	  affected	  by	  the	  change	  
ID needs, clarify focus  

 
ID how to evaluate success  

 
ID expectations, what will change  

 
ID impact on business  

 
 
 
 
KPIs  (numbers, metrics)  

 
 

Personnel  (who needs trained on 
this initiative) 

 
 
 

Process (what they need to 
perform, the process necessary) 

 
 
 

Resources (assets currently in 
use, manuals, SOPs, etc) 

 
 
 

Training & Tools (additional tools 
needed for training, how training 
will occur) 

 
 
 

Expenses (cost of resources, 
tools, wages, training time) 

 
 
 

	  

Create	  a	  roadmap	  for	  each	  audience	  
List	  tasks	  to	  support	  the	  road	  map	  
List	  Performance	  objectives	  
Determine	  constraints	  

Audience	   Characteristics	   Tasks	   	  Talent	  Management	  Objective	   Constraints	  

CSR	   	   	   	   	  

Tech	   	   	   	   	  

Doctor	   	   	   	   	  
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“Together	  we	  will	  make	  your	  	  
practice	  team	  soar.”	  

On	  The	  Job	  Training	  Secrets	  for	  Employee	  Success	  
	  

Strategic	  Goal	  of	  the	  Practice	  requiring	  Employee	  development:	  
	  
	  
	  
Employee	  identified	  for	  development	  to	  implement	  or	  participate	  in	  this	  strategic	  goal:	  
	  
	  
	  
Identify	  competencies	  needed	  for	  the	  job	  
Decide	  what	  numbers	  to	  watch	  and	  how	  to	  document	  
List	  what	  changes	  you	  expect	  to	  see	  after	  the	  training	  
Know	  how	  the	  business	  will	  be	  affected	  by	  the	  change	  
ID needs, clarify focus  

 
ID how to evaluate success  

 
ID expectations, what will change  

 
ID impact on business  

 
 
 
 
KPIs  (numbers, metrics)  

 
 

Personnel  (who needs trained on 
this initiative) 

 
 
 

Process (what they need to 
perform, the process necessary) 

 
 
 

Resources (assets currently in 
use, manuals, SOPs, etc) 

 
 
 

Training & Tools (additional tools 
needed for training, how training 
will occur) 

 
 
 

Expenses (cost of resources, 
tools, wages, training time) 
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Stop The Employee Drama – How To Work With Everyone 
 
Louise S. Dunn 
Snowgoose Veterinary Management Consulting 
1955 Indian Wells Trails 
Pfafftown, NC  27404 
336-945-0208 
snogoose@infionline.net 
www.snowgoosevet.com 
 
Description:  Learn techniques that will help you lead, train, and coach your players to be team 
players, able to work through disagreements and concentrate on the game plan – staying 
away from the drama so as to deliver excellent patient care and client services while ensuring 
consistency and professionalism. 
 
Learning Objectives:  

• Learn the different types of drama affecting your practice 
• Learn the "secret" causes of drama  
• Learn ways to turn drama into positive change for practice success   

 
Introduction 
Drama affects everyone. You must learn techniques that will help you participate (even lead, 
train, and coach other players) in being a team player, able to work through disagreements 
and concentrate on the game plan – staying away from the drama so as to deliver excellent 
patient care and client services while ensuring consistency and professionalism. 
 
Dealing With Employee Drama 
In most cases drama is something that people try to ignore. Is there drama in your office?  
Probably, yes. The key is to identify to what degree is drama permitted and when to address it. 
A proactive management team has figured this out. 
 
How does the saying go?  "I was watching a fight when a hockey game broke out."  Don't you 
just love watching an intense sporting event?  Do you cheer when the umpire throws a player 
out of the game?  Does your practice resemble any of this?  Drama/Fighting in the sports 
arena is one thing, drama in your practice is another.  Is drama disrupting the drive of the 
business?  The truth is, we are surrounded with drama, from the kids in the backseat of the car 
to the co-workers in the office.  The drama can cause even the steadiest of drivers to get stuck 
in a rut, get off track or completely wreck.  Drama pulls the team away from the vision and 
goals of the business and results in a feeling of exhaustion and fatigue.  Why not start limiting 
the drama and use it as a diagnostic tool and proactively make positive change. 
 
What Is Drama 
Many of us have either called someone a "drama queen" or have been called one.  As a child, 
a parent or sibling may have called you a drama queen during one of your outbursts (perhaps 
when your sibling crossed that imaginary line in the backseat of your parents' car.  As an adult, 
you may not have been called a drama queen to your face, but would you guess that 
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lunchroom fodder may have been your outburst regarding a sterile pack not wrapped 
according to your specifications?  Most likely you are in humble acknowledgement of your 
drama queen title.    
 
Just what is the definition of drama at work?  It certainly isn't a literary composition that tells a 
story of human conflict (courtesy of yourdictionary.com), although it is human conflict.  It is 
people expressing themselves, sometimes in an immature or unprofessional manner.  It is 
complaining, showing emotion, overreacting, gossiping and so much more.  Drama is cross-
generational and cross-gender in the participants.  It may be sporadic or an everyday 
occurrence.  It can range from harmless, albeit disruptive behavior, to harmful and hostile 
activities.  Ultimately, workplace drama is a behavioral response to stress.  No business is 
immune to drama. 
 
Different Types Of Drama 
Misunderstandings and conflict will happen when you have a group of people working 
together.  Veterinary team members are, by nature, passionate, highly emotional individuals 
because they care so much for the patients.  Taking this high emotion, high energy, passionate 
person and putting them in certain stressful situations can be a formula for drama.   
 
The authors of "Teamwork:  What Must Go Right / What Can Go Wrong" noted that physicians 
and nurses do not always agree - so we can assume that veterinarians and technicians won't 
always agree either.  Thus we have conflict and this can lead to the drama in your practice.  
The authors (Larson and LaFasto) also stated that conflict is a desirable team element.   Stop 
the Car!!!   Conflict is desirable!?!?  The caveat is this:  Correctly managed conflict is desirable.  
Without it, groupthink can occur and will suppress new ideas, problem identification and 
solving, and even cause relationships to become ineffective. 
 
Drama develops when this team on the bus (or in the car) starts to experience problems with 
putting aside self-interests and having open discussions about issues.  All the different views 
and perspectives begin to surface in a complex breakdown of communication - soon, everyone 
becomes a backseat driver and drama ensues. 
 
One type of drama, according to Marlene Chism, author of 'Stop Workplace Drama,' is the 
Drama Queen who plays being a victim.  The Drama Queen is driving the car toward a 
destination that is for her personal gain, and is not aligned with the practice's vision.  Drama 
Queens may be histrionic personalities, overreacting to seemingly minor incidents whenever 
order gives way to chaos.  Who is a drama queen in your practice?  Don't overlook yourself on 
this question.  Perhaps it is someone who throws surgical instruments, or storms off when their 
instructions were not followed in the order they wanted.  They usually have an order or agenda 
they want to follow and they accuse others of undermining the perfect work order they set up 
by not doing it their way. 
 
Another type of drama is the Queen Bee.  This person uses personal knowledge and power to 
bend the rules to get their way.  This person plays office politics well and has built relationships 
that will result in recognition and attention.  A Queen Bee is a controller who wants power and 
is impatient with the whining of others.  Queen Bees sometimes surface with work schedule 
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requests (I've been here longest, I'm the senior doctor, I'm married to the owner).  Suddenly, 
drama kicks in when a schedule gets changed. 
 
Then there is the whiner or complainer (according to Warner and Klemp, authors of 'The 
Drama-Free Office').  This person wants happy endings but feels powerless to change the 
situation.  They will drag others into their drama by overreacting to perceived obstacles and 
portraying the situation as hopeless while trying to get more and more individuals to agree, 
whine and complain with them.  Complainers rarely take responsibility for their actions.  We 
have all experienced the complainer during the course of the day.  Complaints about those 
receptionists double booking too many sick pets, complaints about that doctor who won't call 
the client back and we know that client is going to show up angry, complaints about the nasty 
clients we aren't permitted to fire, complaints about the inept tech the owners won't fire.   All of 
these complaints are usually followed by the comment that "someone" should do something 
about it....but who is this mystical "someone"?  It isn't the complainer or whiner that's for sure. 
 
A cynic is one who becomes an expert in the failures of decisions by pointing out all the ways 
any ideas will fall short.  Although valued in the practice for their skills, knowledge and abilities, 
the cynic only sees the downside of every situation.  The cynic can bring down a group 
discussion fairly quickly with comments that 'we tried that before and it didn't work,'  'there's no 
way you are going to get the doctors to all do this,'  'no point in talking about it if the owners 
don't believe in it.'  Cynics seem to relish in problem discussions, just not problem-solving. 
And let's not forget the passive-aggressive behavior any of these personalities can espouse.  
Gossiping, sabotaging or making snide remarks are all examples of passive-aggressive 
behavior.   Their hostile behavior is subtle and enables the drama to continue.  You know the 
remarks:  "If you want to, you can TRY to draw the blood on that dog BUT you have to poke 
around so many times and this dog is mean,"  "I'm so angry at the boss, I'm just not going to 
be available when she comes looking for a tech to run that blood machine - see if she can do it 
herself."  Perhaps we all became experts at passive-aggressive behavior in that backseat of 
your parents' car when you poked and made faces at your sibling until the drama exploded and 
you didn't get yelled at...but your sibling did.  We make comments, take action (or no action) 
and wait for the other person to explode in anger and drama. 
 
A word about gossiping - a form of passive-aggressive behavior and one of the biggest culprits 
of causing drama.  Don't think gossiping isn't occurring at your practice.  Gossiping can appear 
as problem-solving, without really ever solving anything.  Gossiping is defined (by Wikipedia) 
as "one of the oldest and most common means of sharing facts and views,” but it is also often 
loaded with errors.  It is a way to see who is bonded to you.  Gossip is a form of 
communication used by drama queens and cynics alike. 
 
Causes Of Drama 
Drama usually starts with some event (involving a person, a situation, or a mindset) and is 
usually dependent upon the organization's culture.  What is your organization's culture?  
Larson and LaFasto identified some key qualities regarding team culture.  There is 
development of skills, knowledge and abilities; there is openness in communication about 
issues and ideas; there is support and willingness to help others succeed; there is action to 
make something happen; there is a positive personal style.  Shortages or Failures in any of 
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those areas will lead to a loss of team effectiveness and thus result in conflict and drama. It 
would behoove leaders to recognize the causes of drama and work to use the drama behavior 
for the development of a productive discussion of the issue at hand. 
 
Competing goals  
Defined as goals or objectives that are in tension with, or inconsistent with the team goal.  
Competing goals may exist at the group level, as, for example, when the "managed" goal in 
managed care competes with the "care" goal, and health care treatment decisions are driven 
by profit motives.  Competing goals may exist at the individual level, as, for example, when an 
individual agenda is pursued to the detriment of the team's goal.   
 
Larson and LaFasto list a clear, elevating goal as #1 for creating a high performance team.  
The practice's goal must be such that it focuses the team in their efforts, letting them realize 
what they are doing each and every day at their work.  This clear, elevating goal will provide a 
guide for performance objectives and how to work together, thus reducing the likelihood that 
competing goals will take over.   
 
Relationship issues 
Relationship issues are a cause of drama when two or more team members allow relationship 
difficulties or differences to determine their behavior, rather than the team goal determining 
their behavior.  For example, the desire to see another team member fail or look bad may 
cause someone to withhold help, even when the team's success is at stake.  Perhaps you will 
notice this as the "us" against "them" mentality, often a result of peer pressure and being one 
of the "us" or "them" gangs.  Finger pointing and excuses from the drama victim are other 
signs that you are dealing with a relationship issue according to Marlene Chism.   
 
Do you see a lack of collaboration and trust in your team?  Can you correct or challenge a 
team member without them becoming defensive and counterattacking?  Then you may have a 
breakdown in your network of relationships and the individuals are acting as individuals - not 
pursuing a common, clear, elevated goal.  There is an inability to be self-corrective; there is a 
lack of mutual understanding and respect that must be dealt with by the leader (Larson). 
 
Control issues 
Drama resulting from Control issues often involves a team leader, but not necessarily.  When 
the question of "who's in charge" becomes more important than "what we should do" then you 
are dealing with a control issue.  For example, someone deliberately holds up or delays a 
decision so that it is clear to everyone that he or she has the power to decide.  Control issues 
also surface when team members feel a lack of permission to participate in discussions or 
other business decisions.   
 
Sometimes, egos get in the way of cooperation and collaboration.  Sometimes, the overall 
dimensions of the organization's culture lacks structure and operating principles, thus providing 
an opportunity for others to take control of the wheel and steer the car in a different direction.  
Perhaps a hard look at the organization will reveal some short-comings that can be corrected 
to prevent more control issues from developing. 
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Differing values 
Differing values occur when the team gets involved in contention over what the team's values 
are, or what the team's identity is, or what behaviors are appropriate, etc.  For example, some 
team members may believe that the rights of team members to be "individuals" are more 
important than whether the team achieves its goals.   
 
According to Larson, the most common issue facing your team isn't one of intellect; rather, it 
can be a problem of values.  Developing a unified commitment within your team will enable 
team members to gain an understanding of the goals and values of the organization and how 
they, as an individual, fit into the team and work activities.   
 
Helplessness 
When the team seriously doubts its ability to achieve the goal, or have an impact, or feels that 
too many critical factors are beyond its control, or adopts a strategy of going through the 
motions without actually changing anything.  Helplessness can also result from a fear of 
rejection, working in an environment that is unsafe to suggest or try new ideas due to belittling 
or criticism.  Your team's performance will be closely correlated with its ability to set goals, 
create new standards and do things in ways that haven't been done before (Larson).  Can you 
see how closely correlated conflict is to this feeling of helplessness regarding goals and 
standards?   
 
If you are having drama in your practice why not hand out a survey and ask your team, then 
take action etc.  Surveying the team is an easy, collaborative method to involve all team 
members Surveys will allow you to assess the work environment and evaluate impact on the 
organization.   
 
Turn Drama Into Positive Change 
Workplace drama is like the kids in the backseat distracting the driver - team members 
distracting the business from the goals.  We have all heard about getting the right people on 
the bus, but what about that drama coming from the rear seats?   
 
Drama can cause work slowdowns, divert attention from the patients, cause poor morale and 
tardiness, and even bring work to a screeching halt.   
 
According to Gallup, drama and negativity results in over $3 billion in lost productivity every 
year (goodnewsnetwork.org).  Do you think clients can sense conflict in the practice?  Do you 
think clients can hear drama in the back hallway?  Have you ever sat in one of your exam 
rooms and listened to the conversations in the hallway?  You may hear the complainer talking 
about those receptionists putting in too many appointments and how "we" can't provide good 
medical care when they do that (perhaps the client hearing this has a sick pet and now they 
are wondering about the medical care).  Maybe you will hear a conversation at the front desk 
where a client says that another team member told them something different, to which the 
response will be clearly laced with an attitude of belittlement and negativity about the team 
member who told them that information.  Therefore, drama is a performance problem needing 
attention. 
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Owners and managers must develop both the art and the science of managing people.  
Managing numbers and service issues is easy; it is managing of the people issues that is 
challenging.  Take the time to educate the management team in conflict management.  
Acknowledge the differences in your various team members and develop good communication 
skills (because you do have so many diverse individuals on your team).  Finally, learn how to 
manage yourself too.  Managers and Owners can play into drama, even initiating drama 
because of their own emotional response to stress.  Once you have the management team 
prepared to handle conflict and drama you are ready to tackle the issues. 
 
Marlene Chism feels that the first step is to find out what got you stuck in a rut, "clear the fog 
and learn about what the leadership is committed to."  She recommends identifying factors that 
are keeping the practice stuck in a rut and revisiting the practice's vision.  The practice 
leadership must not avoid the responsibility of tackling the drama issue.  Cohesiveness and 
joint problem solving is the key to a successful team (Larson).   
 
Addressing drama is going to be the next step to reducing its occurrence, and it all starts with 
leadership.  Leaders must set the example and nip drama in the fledgling state, stop it and 
divert the drama display to a more mature and professional dialogue.  Larson and LaFasto 
recommend that the best strategy to have is for the leaders (senior members) to receive input 
from the team and make a decision using their leadership skills. This will most likely require 
you to have a meeting with drama offenders and simply state the behavior you are seeing, the 
effects of the behavior and the expectations and consequences.  An effort must be made to 
avoid listening to a laundry list of finger pointing and excuses.  As Larson points out so well, 
one must demonstrate consistent, courageous, and deliberate leadership to restore team 
productivity when there are difficult personalities derailing the collaborative effort.  In other 
words, take control of the wheel and drive. 
 
Regarding the intensity of the drama queen, some extra advice is needed (Judith Orloff, M.D.):   

• Never ask them how they are feeling, it just opens the floodgates and detracts 
from tasks. 

• Set limits to the dialogue (I know you are stressed, here's what I think...). 
• Energy sapping happens to you when they jangle you so stay calm (deep 

breaths). 
  
Be certain you have provided your team members with the materials necessary to deal with 
drama.  Review your employee manual and once a year review the section about conflict 
resolution and procedures to follow when conflict emerges in the workplace.  Discussing how 
each team member needs to take responsibility for the work environment (rather than playing 
the blame game) will help team members move from dysfunctional conflict to functional 
conflict, functional conflict that focuses on the goals of the practice is constructive rather than 
destructive. 
 
On the same topic of team or practice employee manuals, evaluate what is done to acclimate 
a new hire into your organization and is there a risk of the new hire being pulled into the 
drama?  Leaders and managers involved in the hiring and training of a new team member 
must take a proactive role to teach the vision and goals of the practice.  Clear visions and 
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goals (coupled with walking the talk) will tell others what your practice is committed to and will 
help the new team member evaluate if an activity or behavior is aligned with those visions and 
goals.  Proper mentoring will go a long way in helping a new team member avoids a drama 
situation (versus just sending a new hire onto the training floor for anybody to grab and 
complain to).   
 
Next, keep the personal stuff personal.  Fostering a culture of steering clear of volatile topics 
(such as politics and religion) and what you did last Friday night will reduce the opportunity to 
have this information used against you at a later date (either intentionally or accidentally), thus 
creating a drama situation.   
 
Managers may need to evaluate their open door policy.  Is your open door policy effective, or 
is it simply an open invitation to vent or gossip?  Do team members show up with concerns 
and suggestions, or do they bend your ear blaming someone or something (worse yet, are you 
participating in gossip)?  Most of us will agree that someone acting as an oppressed person or 
group will not gain respect and trust, nor will they share the load of responsibility for patient 
care.  However, we can also agree that this behavior will continue to drain the productivity of 
the team if not corrected.  Your job as a manager/leader is to discourage the blame game and 
encourage positive teamwork via individual and team building efforts (Larson and LaFasto). 
 
Guide the team in problem-solving techniques.  Team meetings can foster collegiality by 
providing a forum for presenting concerns and ideas when held in a learning environment 
where it is psychologically safe to bring up ideas and brainstorm.  The goal is to get people 
taking action to achieve the practice's goals.  This is accomplished by focusing on the goal, 
ensuring a collaborative climate, building confidence, and setting priorities (Larson). 
 
Remember, boost team members' engagement and motivate them.  You know that working in 
a veterinary hospital is stressful.  The team can easily become victims of compassion fatigue, 
stress and drama.  Begin by emphasizing a culture of respect, dignity and fairness.  Set clear 
expectations and let the team know what is expected of them.  By learning rules of 
engagement and motivation you are ready to "play ball." 
 
Developing the veterinary team of the future requires you to motivate team members and 
encourage employee engagement.  Drama (or conflict) can cause your practice to get off track 
and get stuck.  Proactive steps can make positive changes by limiting the drama and helping 
you use it as a diagnostic too. 
 
References & Suggested Reading: 
1. Frank LaFasto and Carl Larson,  "TeamWork; What Must Go Right/What Can Go 
Wrong" 
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Stop the Employee Drama – How to Work With Everyone 
 
Drama Queen (thrives on excitement, attention, plays the victim) 
Situation: 
 
 
Awareness:    (What is the trigger?) 
 
 
 
Questions to ask:  (“What do you want to happen?”) 
 
 
 
Action you will take:   
(Set boundaries, explain acceptable performance, meet to discuss behavior & work) 
 
 
 
 
 
Queen Bee (plays office politics, uses knowledge and power, bully) 
Situation: 
 
 
Awareness:    (What is the trigger?) 
 
 
 
Questions to ask:  (“What do you want to happen?”) 
 
 
 
Action you will take:   
(How can you display confidence, confront or ignore, ask questions, don’t confront) 
  
 
 
 
Complainer (griping, chronic malcontent, whining) 
Situation: 
 
 
Awareness:    (What is the trigger?) 
 
 
 
Questions to ask:  (“What do you want to happen?”) 
 
 
 
Action you will take:   
(Review your own actions, private chat, investigate complaint, be a sounding board) 
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Cynic (pessimistic, uncooperative, negative) 
Situation: 
 
 
Awareness:    (What is the trigger?) 
 
 
 
Questions to ask:  (“What do you want to happen?”) 
 
 
 
Action you will take:   
(Demonstrate you value their opinion and ask what they would do) 
 
 
 
 
Passive-Aggressive (submissive, avoids conflict, silent yet hostile, antagonistic) 
Situation: 
 
 
Awareness:    (What is the trigger?) 
 
 
 
Questions to ask:  (“What do you want to happen?”) 
 
 
 
Action you will take:   
(Talk about their behavior, set goals, expectations and accountability)  
 
 
 
 
Gossiper (snide remarks, hostile) 
Situation: 
 
 
Awareness:    (What is the trigger?) 
 
 
 
Questions to ask:  (“What do you want to happen?”) 
 
 
 
Action you will take:   
(Improve workplace communication, educate team about gossiping, have a discussion with the source, team –building activities) 
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2015 VACCINES & VACCINATION &  
VACCINE ASSOCIATED REACTIONS 
 
Richard B. Ford, DVM, MS 
Emeritus Professor of Medicine 
Diplomate ACVIM and ACVPM (Hon) 
North Carolina State University 
Raleigh, North Carolina 
 
 In 1996 a group of academicians and feline practitioners met in an attempt to outline recommendations 
for implementing vaccination protocols in cats.  At the time, we were concerned with a series of publications 
highlighting that, at least in some cats, feline leukemia and rabies vaccines were causally associated with 
fibrosarcoma and death…a vaccine ‘adverse event’ that, at least to us, seemed unacceptable.  If 
recommendations could be written that were consistent with good immunization practices (and protection), yet 
requiring fewer vaccine doses over the lifetime of the cat, perhaps it would be possible to reduce the risk of what 
was being called at the time:  Vaccine Associated Sarcoma, or VAS. This culminated in the first set of Feline 
Vaccination Guidelines, published in 1998, that included recommendations for administration of fewer doses of 
vaccine over the lifetime of the cat while introducing terms such as “core” vs. “non-core” and triennial vs. annual 
boosters. 
 
 Since 1998, various iterations of vaccination guidelines have been published for the dog and the cat.  The 
focus has always been to develop recommendations, based on current science, which would support efforts by 
veterinarians to implement rational vaccination protocols in practice.  What’s more, regional variations in 
infectious disease prevalence and vaccine availability have driven development of vaccination guidelines for the 
United Kingdom, Europe, and Asia, as well as North America.  A task force has recently been formed to write 
companion animal vaccination guidelines for Latin America. Clearly, Vaccination Guidelines are going “global”.  
 

While veterinarians are encouraged to incorporate published recommendations into vaccination protocols, 
there is no requirement to do so.  These are simply recommendations. Rabies vaccination is the only 
exception…where rabies immunization laws are in place, veterinarians are expected to follow a vaccination 
protocol that is consistent with law.   

 
This year’s manuscript includes a summary of current canine (2011) and feline (2013) vaccination 

guidelines for the US and Canada (see Tables 1 and 2), updates on new vaccines that have entered the market 
since Guidelines were published, as well as practical recommendations for dogs/cats that are overdue for a 
booster.  Given the unprecedented number of vaccines available for use in companion animals, an additional 
section describing known vaccine adverse reactions, along with recommendations managing these reactions has 
been included.  

 
 

 
 
 
 
 
 
 

NOTE:  Published vaccination recommendations for the dog and cat are based, whenever possible, on the results 
of current scientific studies.  The reader is reminded, however, that for some of the recommendations offered, 
published studies are simply not available.  Furthermore, not all recommendations published in the Canine 
(AAHA) and Feline (AAFP) Vaccination Guidelines fall within the manufacturers’ label recommendations.  
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TABLE 1:   INITIAL VACCINATION of PUPPIES/DOGS 
CORE Vaccines Administration Booster Recommendations 

Combination product 
administered as: 
 
MLV or Recombinant  
Canine Distemper  Virus 
+ MLV Parvovirus 
+ MLV Adenovirus-2 
 
 
OPTION:  May also include  MLV 
Canine Parainfluenza Virus. 

3 doses are recommended between 
6 and 16 weeks of age. 
 

Example:  8 weeks; and 12 weeks; 
and 16 weeks of age.  

NOTE: the last dose in the initial 
series should be administered 
between 14 and 16 weeks of age. 
 

Administer a single dose (of a 
combination product) not later than 1 
year following the last dose in the 
initial series. 
 
NOTE:  a minimum interval of 2 
weeks between any 2 doses of 
vaccine is recommended. 
 
Administer subsequent boosters 
every 3 years (or longer). 

Rabies (killed)  
 
1-Year & 3-Year vaccines are 
available. 
 
 

A single dose of rabies vaccine is 
usually administered 12 or 16 weeks 
of age. 

 
 
 
 
 

(State/Local/Provincial law applies) 

Schedule a second dose to be 
administered not later than 1 year 
following administration of the 1st 
dose, regardless of the dog’s age at 
the time the initial dose is given. 
 
Then…every 3 years thereafter. 
 
(State/Local/Provincial law applies) 

NON-CORE Vaccines Administration Booster Recommendations 
B. bronchiseptica  
+ canine parainfluenza virus 
(intranasal only) 
 

(some IN products may also 
contain CAV-2 antigen) 

Single intranasal (IN) dose at 12 or 
16 weeks of age. (optional-some 
authors recommended 2 doses at 12 
and 16 weeks of age). 
 
IN vaccine may be administered as 
early as 3 to 4 weeks of age. 

Where risk of exposure is sustained, 
administer a single dose 1 year 
following the last dose administered 
then every year thereafter. 

B. bronchiseptica only 
(monovalent) 
 
Three (3)  options are available: 
> Parenteral (killed-bacterin)   –or-   
> Intranasal (avirulent live)  -or- 
> Intraoral (avirulent live). 

Parenteral (SQ):  Two doses are 
required, 2 to 4 weeks apart.  
Intranasal (IN):  The manufacturer 
recommends a single initial dose.  
Intraoral:  The manufacturer 
recommends a single initial dose.  

Where risk of exposure is sustained, 
administer a single dose 1 year 
following the last dose administered, 
then every year thereafter. 

Leptospirosis  
(killed) 4-serovar 
 
NOTE:  routine use of a 2-
serovar Leptospirosis vaccine is 
not recommended. 

2 initial doses, 2 to 4 weeks, are 
required regardless of the dog’s age.  
 
NOTE:  it is not recommended to 
administer the 1st dose prior to 12 
weeks of age. 
 
NOTE:  Small Breed Dogs (< 20 
pounds):  consider delaying initial 
doses until the CORE vaccine series 
has been completed. 

Where risk of exposure is sustained, 
administer a single dose 1 year 
following completion of the initial     
2-dose series, then every year 
thereafter. 
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Lyme Disease  
(recombinant or killed) 
 
 

2 initial doses, 2 to 4 weeks, are 
required regardless of the dog’s age. 
 
 
 
NOTE:  Small Breed Dogs (<20 
pounds):  consider delaying initial 
doses until the CORE vaccine series 
has been completed. 

Where risk of exposure is sustained, 
administer a single dose 1 year 
following completion of the initial     
2-dose series, then every year 
thereafter. 
 
OPTION: For dogs residing in endemic 
regions, administration of the first 
booster 6 months following 
completion of the initial 2-dose series 
is a reasonable alternative schedule.  An 
additional booster is recommended at 1 
year following completion of the initial 
series with annual vaccination 
recommended thereafter. 
 

Canine Influenza Virus  
(killed) 

2 initial doses, 2 to 4 weeks apart 
are required. 
 

Where risk of exposure is sustained, 
administer a single dose 1 year 
following completion of the initial     
2-dose series, then every year 
thereafter. 

 
NOTE:  Canine coronavirus vaccination is not recommended. 
NOTE:  Crotalus atrox (Western Diamondback rattlesnake) vaccine should only be used in dogs with a 
defined risk for exposure. Follow the manufacturer’s recommendations for dosing. 

 
 

Overdue for Vaccination 
Studies focused on dogs that are overdue for routine vaccination have not been published.  The following 
recommendations represent expert opinion and are intended to provide a practical approach to immunizing dogs 
when conventional vaccination guidelines have not been followed: 
 
Overdue during the initial vaccine series:  While most practices administer the initial core vaccine series to 
young dogs at intervals of 3 to 4 weeks, dogs exceeding a 6-week interval between any of the initial doses should 
receive 2 additional doses, 3 to 4 weeks apart. 
 
The same is true during the initial 2-dose series recommended for dogs receiving non-core vaccines.  If the 
interval between doses exceeds 6 weeks, 2 additional doses, 3 to 4 weeks apart should be administered. 
 
Overdue for CORE vaccine booster:  administer a single dose of a combination core vaccine regardless of the 
number of years that have lapsed.   
 
Overdue for RABIES booster:  requirements for re-vaccination of dogs that are overdue for a rabies booster 
vary from State to State, and may vary within an individual State.  Many States follow recommendations published 
in the 2011 Rabies Compendium that states:  administer a single dose, after which the dog will be considered 
immediately immunized. 
 
Overdue for Leptospirosis, Lyme and/or parenteral Bordetella booster: dogs that are within 2 years of a 
previous dose may receive a single dose.  Dogs exceeding a 2-year interval should re-start the initial 2-dose 
series.  
 
Overdue for intranasal or intraoral Bordetella booster:  administer a single dose regardless of the number of 
years that have lapsed.  
 
Overdue for Canine Influenza Virus booster:   dogs that are within 3 years of a previous dose may receive a 
single dose.  Dogs exceeding a 3-year interval should re-start the initial 2-dose series.  
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TABLE 2:   INITIAL VACCINATION of CATS/KITTENS 
 

CORE Vaccines 
 

Administration 
 

Booster Recommendations 
MLV Panleukopenia + 
MLV Herpesvirus +  
MLV Calicivirus 
 
NOTE:  When feasible, avoid 
the use of killed (adjuvanted) 
vaccines when implementing 
routine vaccination protocol. 

3 doses are recommended between 
8 and 16 weeks of age. 
 
Example: 
8 weeks; and 12 weeks; and            
16 weeks of age… an additional 
dose at 20 weeks of age may be 
recommended where risk of 
exposure is high. 

Administer a single dose (of a 
combination product) not later than 1 
year following the last dose in the 
initial series. 
 
 
Administer subsequent boosters 
every 3 years. 

Recombinant Rabies   
[non-adjuvanted] 
 
Now available as a 1-Year product 
and a 3-Year product. 
 
                      -or- 
 
Killed Rabies  [adjuvanted] 
 
Available as 1-Year & 3-Year 
products. 

Single dose is usually administered 
at 12 or 16 weeks or age. 
 
 
 
 
 
 
 
(State/Local/Provincial law applies) 

Schedule a second dose to be 
administered not later than 1 year 
following administration of the 1st 
dose, regardless of the cat’s age at 
the time the initial dose is given. 
 
Then…every 3 years thereafter. 
 
 
(State/Local/Provincial law applies) 

 
NON-CORE Vaccines 

 
Administration 

 
Booster Recommendations 

Recombinant Feline Leukemia 
Virus (rFeLV) 
[non-adjuvanted] 
 

-or- 
 

Killed Feline Leukemia Virus 
[adjuvanted] 

Recommended for all kittens:  
Administer 1 dose as early as 8 
weeks of age followed by a 2nd dose 
3-4 weeks later.  Booster 1 year 
later.  
The Au recommends 2 doses at 12 
and 16 weeks of age followed by a 
booster 1 year after completion of 
the initial series. 

Where risk of exposure 
exists…administer a single dose 
annually thereafter.   
 
(some authors recommend 
revaccination every 2 or 3 years for 
cats considered to be at “low risk” for 
exposure). 

Killed Feline Immunodeficiency 
Virus (FIV) 
 
[Only available as a Killed-
adjuvanted product] 
 
(This vaccine is NOT 
RECOMMENDED by the 
World Small Animal Veterinary 
Association) 

3 initial doses, 2 to 4 weeks apart, if 
indicated. 
 
 
 
 
NOTE:  cats receiving this vaccine 
should be ‘microchipped’ to facilitate 
identification if the cat becomes lost 
and is presented to an animal shelter 
or veterinary practice. 

The manufacturer recommends 
annual boosters where risk for 
exposure is sustained. 
 
NOTE:  vaccination can cause a 
False + FIV test result lasting for 
several years.  Kittens having nursed 
from a vaccinated cat may also have 
a False + test result if tested prior to 6 
months of age. 
 
Currently, there is no commercial test 
that has been shown to reliably 
distinguish a vaccinated from an 
infected cat. 

Feline Bordetella 
bronchiseptica 
 
Avirulent Live Intranasal 
(non-adjuvanted) 

A single intranasal (IN only) dose 
administered as early as 4 weeks of 
age, if indicated. 

Booster annually where the risk of 
exposure is present.  
 
NOTE:  indications for use of this 
vaccine are limited.  
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Chlamydia felis  
(formerly:  Chlamydophila felis 
and Chlamydia psittaci) 
 
(both non-adjuvanted and 
adjuvanted products are 
available) 

2 initial doses 3 to 4 weeks apart, if 
indicated. 

Booster annually where exposure risk 
is sustained.   
 
 
Indications for use of this vaccine are 
limited. 
 

Virulent Systemic (VS) 
Calicivirus  
 
Killed-adjuvanted 

2 initial doses 2 to 4 weeks apart, if 
indicated 

The manufacturer recommends 
annual vaccination where exposure 
risk is sustained. 
 
Disease prevalence is considered 
low, even within high-density housing 
environments (eg, shelters). 
 
Indications for use of this vaccine are 
limited. 

 
NOTE:  Unless specifically indicated for intranasal administration, all feline vaccines should be administered by the SQ route. 
NOTE:  The Feline Infectious Peritonitis (FIP) vaccine has been re-categorized as NON-Core, but is still not recommended by 
most authors due to limited or no known efficacy. 
NOTE:  The World Small Animal Veterinary Association (Vaccine Guidelines Group) does not recommend administration of 
either the FIP or the FIV vaccine on grounds of low to no demonstrated efficacy. 
NOTE:  Inactivated (killed), adjuvanted vaccines are only indicated for administration to: 
 1.  Pregnant queens, and 
 2.  Retrovirus (FeLV or FIV) infected cats. 
 
 

Overdue for Vaccination 
Studies focused on cats that are overdue for routine vaccination have not been published.  The following 
recommendations represent expert opinion and are intended to provide a practical approach to immunizing cats 
when conventional vaccination guidelines have not been followed: 

 
Overdue during the initial vaccine series:  While most practices administer the initial core vaccine series to 
kittens at intervals of 3 to 4 weeks, cats exceeding a 6-week interval between any of the initial doses should 
receive 2 additional doses, 3 to 4 weeks apart. 
 
The same is true during the initial 2-dose series recommended for cats receiving non-core vaccines.  If the 
interval between doses exceeds 6 weeks, 2 additional doses, 3 to 4 weeks apart should be administered. 
 
Overdue for CORE vaccine booster:  ASSUMING USE OF A MODIFIED-LIVE VIRUS VACCINE, administer a 
single dose of a combination core vaccine regardless of the number of years that have lapsed.   
 
Overdue for RABIES booster:  requirements for re-vaccination of cats that are overdue for a rabies booster vary 
from State to State, and may vary within an individual State.  Many States follow recommendations published in 
the 2011 Rabies Compendium that states:  administer a single dose, after which the cat will be considered 
immediately immunized. 
 
Overdue for Feline Leukemia booster: this is complicated…compared to kittens, adult cats are significantly 
more resistant to developing progressive disease associated with FeLV infection.  For this reason, significant 
differences of opinion exist with respect to conventional intervals (annual, biennial, triennial recommendations 
exist).  It would be reasonable to recommend that the initial 2-dose series should be restarted in the event a cat is 
more than 3 years overdue for vaccination.   
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Adverse Reactions Following Vaccination 
 

 Since companion animal vaccines were introduced, there has been a continuing effort to make 
vaccines safer and more efficacious.  Vaccination protocols in place today provide animal owners with 
exceptional value for the cost of the service and the quality of the products available.   However, there 
has also been a continuing effort to introduce more vaccine…largely to meet the needs of the 
profession as vaccine-preventable diseases have emerged.  Today, in the US and Canada, 
veterinarians have access to over 110 canine vaccines and about 70 vaccines for the cat.  The vaccine 
“menu” is the larger today than any time in the past; and more are expected this year. 
 

For the most part, our patients derive considerable benefit from immunization.  Most respond 
favorably following vaccine administration with minimal to no adverse consequences.  However, 
inoculating any patient with a biological product (ie, a vaccine) carries some risk.  That risk is likely 
increased with simultaneous administration of several vaccines at the same appointment, especially in 
small breed dogs. 

 
And…so it is…veterinarians today are faced with a novel balancing act:  (1) selecting from 

among an unprecedented number of licensed vaccines, (2) heightened risk for exposure and infection 
(pet day-care facilities; dog parks, agility eventsa, pet friendly stores and hotels, increasing pet travel), 
and (3) the desire to maximize protection while minimizing risk of causing a vaccine adverse reaction. 

 
In speaking with hundreds of veterinarians throughout North America over the past few years, it 

is apparent that vaccine selection in practice is more likely to be based on the cost of the product rather 
than the technology.  However, treating vaccines as commodities may not, in fact, be in the best 
interest of the patient.   

 
Significant advances in vaccine technology, safety, and efficacy highlight the importance of 

understanding how individual products, even those indicated for protection against the same agent, 
differ.  The following section addresses vaccine safety, recognition of vaccine-associated injury, and 
current strategies for treating and preventing adverse events following vaccination.  The accompanying 
presentation illustrates how these reactions manifest, and what actions are indicated if a reaction does 
occur. 

 
NOTE:  In veterinary medicine, there is no mandate to report a vaccine adverse reaction 

following vaccination, whether the reaction is known to have been caused by a vaccine or merely 
suspected to have been.  Although encouraged to do so, formal reports from veterinarians to the US 
Dept of Agriculture (USDA) …[or in Canada, to the Canadian Food Inspection Agency (CFIA)]… are 
seldom filed.  Veterinarians who do report know, or suspected, reactions, tend to contact the 
manufacturer directly.  However, neither the licensing agencies nor the vaccine manufactures are under 
obligation to provide additional information regarding either the number or type of vaccine adverse 
events.   The result:  Today, there is no data available to veterinarians that specifically address 
surveillance or documentation of vaccine adverse reactions in companion animals.    
 
  
Definition 
 
 According to the USDA, a vaccine adverse event is any undesirable side effect or 
unintended effect (including lack of desired result) associated with the administration of a licensed 
biological product (ie, a vaccine).   Adverse events include any reaction that could compromise the 
health of the dog or cat, including failure to immunize.  NOTE:  A vaccine adverse event includes any 
injury, toxicity, or sensitivity reaction associated with the use of a vaccine, whether or not the event can 

                                            
a The AKC recently reported that over 1 million dogs participated in agility events in 2013.   
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be directly attributed to the vaccine.  In other words, it is appropriate to report any known, or suspected, 
reaction associated with vaccination. 
 
 HOWEVER…...vaccines are biological products and, as such, can provoke minor reactions 
lasting from a few hours to as long as a few days.  Rarely do these self-limiting side effects escalate 
into serious adverse events.  For this reason, veterinarians are encouraged to inform clientele that their 
pet, regardless of breed/size, or vaccine(s) administered, may manifest transient side effects for up to 
2, and possibly 3, days following vaccination.  Side-effects commonly observed include:  reduced 
appetite, loss of appetite (lasting for 1 or 2 feedings), pain at the injection side, lethargy (lack of 
activity), reluctance to walk/run (discomfort?), or mild fever.  Treatment is not generally necessary; 
however, some veterinarians do report administering short-term treatment (e.g., a non-steroidal anti-
inflammatory drug) given either before or at the time of vaccination to mitigate expected minor 
reactions.   
 
 It is recommended that clientele be advised to contact the practice in the event any 
physical/behavioral manifestations progressively worsen or continue beyond 2 to 3 days.  Clientele 
should be advised to contact the practice at any time if signs of systemic illness, such as vomiting, 
diarrhea, seizures, collapse, facial swelling, or difficulty breathing, develop. 
 
 
Adverse Events Following Vaccination 
The actual prevalence of vaccine adverse events in veterinary medicine is unknown.  The table that 
follows is not comprehensive but does represent a summary of known and suspected event categories. 
 

EVENT Examples Dog Cat 
Transient injection-
site reactions  

Visible or palpable lumps caused by abscess, 
granuloma, or seroma, injection-site pain, pruritus, local 
swelling. 

 
Yes 

 
Yes 

Sustained 
injection-site 
reactions 

Permanent hair loss (generally associated with ischemic 
vasculitis), discoloration of skin, focal necrosis of skin. 
(also called ‘rabies vaccine ischemic vasculitis).  
Granuloma (post vaccination ‘lumps’). 

Yes No 
(Yes, for 

granuloma 
formation) 

Transient non-
specific systemic 
effects 

Lethargy, anorexia, fever, regional lymphadenomegaly, 
non-localizable soreness/discomfort, diarrhea, vomiting, 
encephalitis, polyneuritis, arthritis, seizures, behavioral 
changes. 

 
Yes 

 
Yes 

Allergic 
(hypersensitivity) 
and immune-
mediated reactions 

Type 1 (acute anaphylaxis):   
Angioedema (acute-onset swelling affecting especially 
the head and ears), urticaria (hives), anaphylaxis 
(shock), and death. 
 

 
Yes 

 
Yes 

 Type 2 (cytotoxic):   
Immune-mediated hemolytic anemia; immune-mediated 
thrombocytopenia (suspected only;  causality has not 
been confirmed). 
 

 
?? 

 
Not 

reported 

 Type 3 (immune-complex):   
Cutaneous ischemic vasculopathy (often attributed to 
rabies vaccine) that can occur at the injection-site or a 
distant location (“satellite lesions”) such as the ear-tips, 
foot pads, tail, scrotum;  undefined immune-mediated 
diseases (polyarthritis, glomerulonephritis). 
 

 
 
 

Yes 

 
 
 

Not 
reported 
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 Type 4 (delayed-type hypersensitivity): 
Less clearly described; associated with cell-mediated 
immune responses (rather than antibody) and the 
release of pro-inflammatory cytokines.  Likely 
associated with granuloma formation and possibly feline 
injection-site sarcoma formation. 

 
 

?? 

 
 

?? 

Failure to 
immunize 

Interference from maternally derived antibody (MDA)  is 
considered the most common cause;  administration of 
vaccine at a volume/dose less than that prescribed by 
the manufacturer; genetically predisposed "non-
responder" or “low responder”;  inactivation of vaccine 
antigen (eg, allowing reconstituted CDV vaccine to 
stand at room temperature for more than 2 hours), 
mixing of incompatible vaccines in the same syringe. 

 
 
 

Yes 

 
 
 

Yes 

 
Tumorigenesis Malignant transformation of mesenchymal cells in 

susceptible patients, especially Feline Injection-Site 
Sarcoma.  Provocation of tumorigenesis is likely 
associated with chronic inflammation… 
 

 
 

(rare) 

 
 

Yes 

Multi-systemic 
infectious/inflammatory 
disorder 

Described in young Weimeraner dogs.  The 
syndrome is not well characterized.  May be linked 
to a poorly characterized immune deficiency in the 
breed.  
 

 
Yes 

 
No 

Transient immune 
suppression 

When combination vaccines containing MLV CDV 
and CAV-1 or CAV-2, along with other vaccines, are 
first administered to puppies, transient suppression 
of cell-mediated immunity may occur as early as 3 
days post-vaccination, and can persist for 7 or more 
days. 

 
 

Yes 

 
 

Not 
reported 

Reactions caused by 
the incorrect or 
inappropriate 
administration of 
vaccine 

In addition to serious injection-site abscesses, 
fatalities have been reported following 
subcutaneous administration of avirulent-live 
Bordetella bronchiseptica bacterin (intended for 
intranasal administration); inadvertent or intentional 
administration of vaccine by the intravenous route. 
 

 
 

Yes 

 
 

Not 
reported 

Reactions associated 
with residual virulence 
of attenuated vaccine 

Post-vaccinal cough and/or sneezing associated 
with intranasal administration of attenuated vaccine 
(eg, B. bronchiseptica + parainfluenza virus or feline 
B. bronchiseptica, feline herpesvirus-1 + calicivirus). 
 
NOTE:  This is not vaccine “reversion to virulence” 
 

 
 

Yes 

 
 

Yes 

Vaccine-induced 
interference with 
diagnostic tests 

Examples include:  false-positive PCR test results 
for parvovirus antigen in feces in dogs recently 
vaccinated with a MLV parvovirus vaccine; false-
positive antibody (FIV) test results following FIV 
vaccination in cats;  vaccine-induced leptopspirosis 
antibody titer may interfere with the diagnostic 
microscopic agglutination test (MIC). 
 

 
 

Yes 

 
 

Yes 
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Reversion of vaccine 
virus to a virulent 
pathogen 

Although frequently discussed in the literature, true 
reversion to virulence (vaccine-induced clinical 
infection) is considered rare to non-existent 
following administration of currently licensed 
vaccines as long as the vaccines are used in the 
species for which they were licensed.  The potential 
for reversion to virulence exists when using 
attenuated (MLV) canine/feline vaccine in a wild, 
hybrid, or exotic animal. 
 

 
 
 

No 

 
 
 

No 

    
 
 
Management of Vaccine Reactions-Based on Category (above) 
 
  -  Transient Injection-site Reactions (among the most common reactions reported):  Generally, 
treatment is not required or recommended unless the reaction persists beyond 3 days.  Any treatment 
centers around pain relief.  NSAIDs for 5 to 7 days may be indicated.  Abscess formation at the 
injection site following proper administration of vaccine is exceptionally rare.  In the event this does 
occur, the abscess can be treated with local drainage and prophylactic use of a broad-spectrum 
antibiotic administered parenterally or orally.   
 
- Sustained Injection-Site Reactions:  Several reports of ischemic vasculitis (described in the 
presentation) have been reported in dogs (no cases have been confirmed in cats).  Reactions typically 
develop 1 to 3 months (occasionally longer) following administration of a rabies vaccine.  Other 
vaccines (eg, Crotalus atrox [Western Diamondback Rattle Snake vaccine]) have been implicated.  Hair 
loss over the injection site, discoloration of skin and hair at the injection site, and even tissue necrosis 
are reported.2   Smaller breeds (esp, poodles??) may be at greater risk, although dogs of all sizes and 
breeds have been affected.3, 4  
  
Primary treatment recommendations usually include administration of pentoxyphylline (Trental), 10 to 
15 mg/kg, orally, 2 to 3 times daily to promote local circulation.  Duration of treatment with 
pentoxyphylline is not described for this condition although minimum treatment duration of 3 to 4 weeks 
is recommended. Antibiotics and analgesics may also be indicated.  Topical Vitamin E (oil) has been 
recommended empirically.  Systemic corticosteroid use (anti-inflammatory doses) is controversial 
among dermatologists, but is considered as an optional additional treatment. 
 
Affected dogs may develop new lesions following re-vaccination.  When feasible, do not revaccinate.  
However, where rabies exemption authority is not allowed by State law, suggest selecting an 
alternative rabies vaccine brand. 
 
Post-vaccination injection-site granuloma formation is commonly observed in dogs and cats, especially 
those receiving adjuvant-containing vaccine.  These lesions are expected to resolve spontaneously, 
although some lesions require as long as 6 weeks to resolve.  In cats, granuloma formation is 
especially critical to assess if the ‘lump’ persists beyond 1 month or continues to grow (see 
Tumorigenesis below). 
 
  -  Transient post-vaccinal non-specific systemic effects:  Treatment is only indicated if signs 
persist for more than 3-days.  “Symptomatic” treatment is indicated.  Most disorders, if truly related to 
vaccination, will resolve spontaneously.4, 5  
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  -  Allergic (hypersensitivity) and immune-mediated reactions: 
 
 --  Type 1 (acute anaphylaxis):  LOCAL Anaphylaxis:  typically is limited to angioedema 
(swelling of skin/subq tissues) within minutes to few hours following vaccination.6  Administration of a 
single dose of anti-inflammatory dose of corticosteroid (eg, 0.5 mg/kg of prednisone, SQ, IM, or IV) may 
be indicated.  Administering antihistamine once the reaction has developed may not be effective, but is 
commonly administered prophylactically.  Swelling typically resolves within a few hours to as long as 1-
2 days.  Dogs/cats developing a local reaction seem unlikely to progress to systemic anaphylaxis. 
 
Pre-treatment with diphenhydramine (Benadryl), 2-4 mg/kg, orally or 1 mg/kg parenterally is indicated 
in patients with a history of developing angioedema following vaccination.   
 
 

SYSTEMIC REACTIONS FOLLOWING VACCINATION 
 
 --  Type 1 Hypersensitivity (Immediate Onset Systemic Reaction-anaphylaxis or “shock”):  
Acute-onset life-threatening hypotension rarely develops following vaccination.  The risk may be 
greatest among young, small breed dogs (puppies) receiving multiple vaccines at the same 
appointment.    
 

-  Administer epinephrine, 0.01 mg/kg (IM route is recommended; slow IV is optional)  
DO NOT ADMINISTER SQ.  Repeat every 15 to 20 minutes as necessary.   
-  Intravenous fluids:  (saline, lactated Ringer’s, or Normosol-R) at up to 20 mg/kg over 2-3 
hours (or 5 to 10 mg/kg as an IV ‘push’).   

 -  Vasopressor:  dopamine, 5-10 µg/kg per minute IV infusion. 
 -  CATS:  administer a bronchodilator, terbutaline, 0.01 mg/kg IM or IV. 

 
Continue fluid therapy as needed after assessing initial response.  

 
Revaccination of patients having a history of SYSTEMIC Anaphylaxis following vaccination.  DON’T!  
(Consider recommending a titer instead for canine distemper, canine parvovirus, feline panleukopenia). 
 
Current guidelines recommend delaying administration of NON-core vaccines to small breed dogs (≤ 10 
kg) until completing of the initial CORE vaccine series.4, 5 

 
 --  Type 2 (cytotoxic):  Patients having a history of immune-mediated hemolytic anemia or 
immune-mediated thrombocytopenia-regardless of whether or not onset was linked to vaccination- 
should not be subjected to re-vaccination…whenever feasible.  It is suggested that vaccination may re-
activate the condition.  Suggest, instead, performing antibody titers.  If positive, do not re-vaccinate.  If 
negative, consider re-vaccination of young animals; limit vaccination to core vaccines only.  Suggest 
separating rabies from other core vaccines. (see the 2011 AAHA Canine Vaccination Guidelines) 
 
 --  Type 3 (immune-complex):  Cutaneous ischemic vasculopathy (often attributed to rabies 
vaccine in dogs) is the likely result (although not proven) of immune-complex disease subsequent to 
increasing levels of IgG antibody in circulation.3   Lesions can occur at the injection-site, but so-called 
“satellite lesions” (necrosis of skin at sites distant from the injection site), do occur.  Problematic is the 
fact that the lesion develops 1 to 3 months following vaccination, but typically occurs on the ear-tips, 
around the eyes, over the nose, on foot pads, tail, and scrotum.  It is not intuitive that the vaccine 
caused the lesion.  Documentation requires history of the vaccine (type administered and date) plus 
histopathology of the lesion (skin lesions have a characteristic histologic ‘signature’).  Medical treatment 
is outlined above (use of pentoxyphylline [Trental]).   However, in cases where tissue necrosis 
occurs, surgical debridement, or skin grafting, may be indicated. 
 

Page 271



  -   Failure to immunize:  a surprisingly common problem in young dogs and cats, but difficult to 
definitively prove in practice.  Most often implicated is interference by maternally derived antibody, a 
result of discontinuing the initial vaccination series at 12 weeks of age.  In both dogs and cats, it is 
universally recommended to continue the initial series of core vaccines to include a 3rd dose at 14-16 
weeks of age.  (In cats, it is appropriate to administer core vaccines as late as 16-20 weeks of age 
where exposure risk is considered high).  
 
In addition, some dogs (and cats?) are genetically predisposed NOT to develop a protective antibody 
response following vaccination.2  (Remember parvovirus vaccine failure in Dobermans/Rottweillers?).  
Genetic NON-responders, and even genetic LOW-responders are recognized in various dog breeds.  
The failure to immunize, however, is typically limited to one antigen (eg, parvovirus) while the immune 
response to other antigens administered simultaneously may be protective.  NOTE:  administering 
additional doses of vaccine will not ‘drive’ the patient to respond.  Obtaining antibody titers at least 2 
weeks following administration of the last vaccine dose in the initial series is the only way to identify 
non/low-responders.   
 
Improper handling of vaccine can also result in failure to immunize.  For example, once reconstituted 
(hydrated), a modified-live virus (MLV) vaccine should be administered within 1 hour:  use it…or lose it!  
This is particularly true of MLV canine distemper virus vaccines. 
 
  -  Tumorigenesis:  Emphasis here is on feline injection-site sarcoma, or FISS (aka, vaccine-
associated sarcoma).  This is the most serious of know vaccine adverse reactions in companion 
animals.  Although not predictable in the individual cat, development of fibrosarcoma at the injection 
site carries a high risk of mortality among cats that are not afforded (very expensive) treatment.  FISS 
has recently been reviewed.7,8,9  
 
Two management factors have emerged: 
 
(1)  Avoid administering adjuvant-containing vaccines in cats (all KILLED feline vaccines contain 
adjuvant).  For several years, many authors have implicated adjuvant as a (the?) major factor in 
causing sustained inflammation at the injection site and increasing risk among (genetically) 
predisposed cats for tumor formation.   
 
 
 
 
 
 
 
(2) Early identification and surgical removal (3-5 cm margins + 2 fascial planes deep) in the event 
fibrosarcoma is confirmed.   Adhere to the Veterinary Cancer Society’s “3-2-1” recommendation for 
early diagnosis (see below).  NOTE:  In addition, performing fine needle aspirates of post-vaccinal 
lumps in cats may be useful:  highly cellular aspirates containing mononuclear inflammatory cells, esp. 
lymphocytes and macrophages, suggest benign granuloma; hypocellular aspirates suggest 
mesenchymal cell tumor and warrant biopsy.   
 
 
 
 
 
 
 
 

The “3-2-1 Rule” for the biopsy diagnosis of  
suspected injection-site sarcomas 

 
If a mass meets 1 or more of the following criteria, it is recommended to obtain an 
incisional (not excisional) biopsy of a mass lesion… 
 
3  …if the mass is known to persist for 3 months, or longer. 
2  …is, or becomes, larger than 2 cm in diameter. 
1  …continues to increase in size 1 month following an injection. 

A recently published epidemiologic study in cats has provided additional supporting evidence that 
adjuvant-containing (killed) rabies and FeLV vaccines pose a 10x greater risk for tumor formation 
when compared to recombinant rabies and FeLV vaccines.1 

 
(all recombinant and MLV feline vaccines sold in the US and Canada are adjuvant-free).   
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  -  Multi-systemic infectious/inflammatory disorder of young Weimaraners and Akitas:   Appears 
to be a rare condition that is not well characterized in the scientific literature and may be linked to 
immune deficiency in the breed.  Affected dogs are from 3 months to 3 years of age and manifest fever, 
joint swelling, cough (associated with pneumonia), lymphadenomegaly, stomatitis, muscle abscesses 
(large), surface bleeding, and coat color dilution. Affected dogs are often reported to develop 
hypertrophic osteodystrophy (HOD) following administration of MLV canine distemper vaccine.  Use of 
the recombinant canine distemper virus (CDV) vaccine is currently recommended over the MLV CDV 
vaccine to avoid risk of causing this disorder.2   
 
  -  Transient Immune Suppression:  Administering multivalent, attenuated vaccines, especially CDV 
+ CAV-2, have been shown to induce transient suppression (days) of cell-mediated immunity.  The 
clinical significance of this remains unclear.  However, administering a MLV core vaccine in 
combination with killed Leptospirosis vaccine has been shown to decrease antibody responses 
(parvovirus and canine distemper) in dogs compared to MLV vaccines without Leptospirosis.2,10 
  
 -  Reactions caused by the incorrect or inappropriate administration of vaccine:  Most commonly 
reported is the unintended subcutaneous administration of a vaccine licensed for intranasal or oral 
administration.   Fatalities, as well as abscesses at the injection site, have been reported in dogs 
following subcutaneous administration of a Bordetella bronchiseptica bacterin (intended for intranasal 
administration).  The intranasal and oral vaccines for B. bronchiseptica contain live (avirulent) bacteria.  
If parenterally administered, the vaccine bacteria have the potential to replicate and cause serious local 
or systemic affects, including acute hepatic failure and death.2  Problematic is the packaging of the oral, 
and some intranasal, in vials that are similar to those used for injectable vaccines.   
 
Inadvertent or intentional administration of vaccine by the intravenous route may cause acute 
anaphylaxis and is not recommended under any circumstances.   
 
  -  Reactions associated with residual virulence of attenuated vaccine: post-vaccinal sneezing 
and/or cough within 24 hours following intranasal administration of vaccine (esp, B. bronchiseptica + 
parainfluenza virus or feline herpesvirus-1 + calicivirus) occur relatively frequently despite appropriate 
administration technique.  Signs are transient but can persist for 2-3 days and may be disturbing to 
owners.  Rarely, treatment with oral antibiotics (eg, doxycycline) for 5 to 7 days is indicated in dogs/cats 
that develop persistent signs following intranasal administration of B. bronchiseptica vaccine. 
 
  -  Vaccine-induced interference with diagnostic tests:  Feline Immunodeficiency Virus (FIV) 
vaccine administration to cats (3 initial doses required) is known to cause false-positive test results by 
all commercially available testing methods.  Interference is now know to persist for years.  Today, it is 
NOT possible to reliably or consistently distinguish an FIV-vaccinated cat from an FIV-infected cat, 
even using PCR technology.  AND…FIV vaccinated queens can pass FIV antibody (maternally derived 
antibody) to kittens causing false-positive test results in kittens for up to 6 months of age.  Current 
recommendations highlight using a microchip implant (or tattoo) in all cats receiving the FIV vaccine as 
a means of identifying vaccinates in the event the cat becomes lost and enters a shelter/rescue 
environment.  (See the 2013 AAFP Feline Vaccination Guidelines) 
 
  -  Reversion of vaccine virus to a virulent pathogen:   Today, this is generally considered rare to 
non-existent among currently licensed vaccines when vaccines are used in the species for which they 
are licensed.  This can become a significant problem when attenuated vaccines licensed for use in 
dogs/cats are used in wild and/or exotic animals. 
 
 
Reporting an Adverse Event 
 
Vaccine Manufacture:  Companies that manufacture vaccines maintain a technical services section 
that will accept and address adverse event reports from veterinarians who use their product(s).  
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Veterinarians are encouraged to report adverse events to the manufacturer(s) prior to contacting the 
appropriate regulatory agency.  Manufacturers are required to maintain files of any reported vaccine 
adverse event.   
 
NOTE: manufacturers are under no obligation to compensate the owner or the veterinarian for 
diagnostic or treatment services related to a known or suspected adverse event.  
 
USDA’s Center for Veterinary Biologics (CVB):   Subsequent to reporting a known or suspected 
vaccine adverse event to the manufacturer, veterinarians practicing within the United States may 
contact the USDA, APHIS CVB in one of the following ways:   
 
Once an adverse event has been reported to the manufacturer, The CVB may be contacted:  

 
• On-line: Adverse Event Electronic Report Form.  

• By fax or mail: Download the pdf form (17kb) and FAX to (515) 337-6120 or by mail to 
the CVB.  

• By telephone: Adverse events may also be reported by calling the CVB at (800) 752-
6255. 
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Antibody Titers vs. Vaccination:  Applications in Clinical 
Practice 
Richard B. Ford, DVM, MS 
Diplomate ACVIM & ACVPM (Hon) 
Emeritus Professor of Medicine 
North Carolina State University 
College of Veterinary Medicine 
 
 
 Background:  Publication of vaccination guidelines for dogs and cats, while intended to provide 
useful insights on the selection and use of vaccines, have also managed to elicit some degree of 
controversy concerning the implementation of vaccination recommendations in practice.  In particular, the 
recommendation that core vaccines be administered to adult dogs and cats at intervals of 3 years (or 
longer), rather than annually, continues to raise questions.  After all, veterinarians have been 
recommending annual boosters for years, and doing so in accordance with manufacturer 
recommendations….so, why change?   

Veterinarians, skeptical of implementing triennial vaccination recommendations, began drawing 
blood from individual patients to measure antibody titers as a means of assessing duration of immunity 
(DOI) resulting from prior vaccination and determining whether or not an individual patient required 
revaccination. As demand for “vaccine titers” increased, veterinary laboratories responded by offering 
antibody titer panels for dogs and cats while 2 companies developed in-clinic antibody test kits.  In turn, 
additional questions have surfaced:  

1) What are the indications for performing titers? 
 

2) What test limitations apply to interpreting antibody titers?  
 
3) How should test results be interpreted when making vaccination decisions on individual 

patients?   

 

Antibody Titer vs. Protection 

Antibody test kits and laboratories performing antibody titers typically report test results as 
“positive” or “negative” along with a brief description of the significance of the result.  In practice, however, 
the question remains…how well does a “positive” antibody titer correlate with protective immunity in the 
individual patient and, how well does a “negative” titer correlate with susceptibility?  The answer…it 
depends.   

When it comes to interpreting antibody titers in an individual dog or cat, a few facts must be clear:   

First, the only true test of protective immunity involves exposure (challenge) to a virulent 
pathogen in which non-vaccinates (controls) become infected and manifest clinical illness while 
vaccinated animals remain healthy. This premise continues to be used in licensing animal vaccines today. 

Second, interpretation of antibody test results depends on understanding what the result does, 
and does not, represent.  In the clinical setting, antibody levels offer diverse and distinct clinical 
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applications.  Think “PIE”.  Some, but not all, antibody results correlate well with protection (P), e.g., 
canine and feline parvovirus.  On the other hand, the presence of antibody can represent evidence of 
active infection (I), e.g., feline immunodeficiency virus.  Other antibody test results indicate only prior 
exposure (E) to a pathogen (e.g., Ehrlichia canis), or a vaccine (e.g., rabies), and do not predict either 
protection or infection.  

Third, different classes of antibody, also called immunoglobulin (Ig), having specialized functions 
have been identified and categorized as IgA, IgG, IgE, or IgM. In veterinary medicine, antibody titers used 
to assess protective immunity typically represent the IgG class of antibody.  

Fourth, when using an in-clinic test kit to measure (qualitative or semiquantitative) antibody 
levels, test results are reported as either “positive” (which indicates protection) or “negative” (which 
indicates susceptibility) must be correlated with so-called “gold standard” laboratory tests (eg, virus 
neutralization [VN] or hemagluttination inhibition [HI]) in order to accurately represent a defined threshold 
of antibody.   

Today, the in-clinic titer test kits (see side-bar above) for canine distemper (CDV), canine 
parvovirus (CPV), canine adenovirus (CAV) and feline parvovirus (panleukopenia, FPV) do, in fact, 
correlate well with appropriate “gold standard” tests.  A “positive” test result, when performed 
properly using an in-clinic test kit, reliably indicates the patient has a protective levels of antibody 
against the test virus.  A patient with a “negative” test result does not have protective levels of 
circulating antibody.    

 

Limitations 

Seroconversion, the antibody response following vaccination, can be determined for most 
vaccines administered to dogs and cats.  However, the development of antibody does not necessarily 
mean “protective immunity”.  For example, antibody test results for FHV and FCV, even when “positive” 
do not necessarily correlate with protective immunity.  The correlation between the “gold standard” test for 
feline herpesvirus-1 (VN) and protection is only fair.  Cell-mediated immunity is a better correlate of 
protection against FHV.  The correlation between the “gold standard” test for calicivirus (VN) and 
protection is fair to good.   

Antibody test results to FHV and FCV are not generally recommended when making vaccination 
decisions in an individual cat.   

Rabies antibody titers, as determined by fluorescent antibody virus neutralization (FAVN), are 
only available through a limited number of certificated laboratories.  It is important to note that a rabies 
virus antibody titer cannot be interpreted as an index of immunity in lieu of revaccination.   

Factors influencing the antibody response following vaccination include:  antigen type, 
vaccination history, genetics, age, health status of the individual patient, and, especially, maternally 
derived antibody. 

 

Indications for Antibody Testing 

The following indications apply to antibody test results for canine distemper, parvovirus, and adenovirus-1 
and for feline panleukopenia (feline parvovirus): 
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1.  Evaluating immune response following initial administration of core vaccines.  For clients wishing 
to determine whether or not a young dog/cat responded to the initial vaccination series (usually 3 
doses), in-clinic test kits provide an excellent means of identifying those that did not respond and, 
therefore, remain susceptible, versus those that did respond.  Current vaccination guidelines 
recommend administration of core vaccines to 14-16 weeks of age in puppies and 16 weeks of 
age in cats.   
 
Antibody titers may be determined as early as 2 to 4 weeks following completion of the initial 
vaccination series.   A puppy or kitten that is seronegative at 18 weeks of age should be 
revaccinated and tested again 2 to 4 weeks later. 
 

2. Management of infection among vaccinates.  For veterinarians faced with treating confirmed 
parvovirus infection in a well vaccinated dog or cat, antibody testing can be used to rapidly 
determine whether or not the affected animal developed a protective immune response following 
the initial vaccination series.  A “positive” antibody test suggests the vaccinated patient was 
infected during a period of susceptibility, e.g., in the presence of maternally derived antibody 
(MDA).  The antibody test does not distinguish vaccine-induced seroconversion from that caused 
by the infection.  Patients with a negative test result may be susceptible (genetic) non-responders 
(or low-responders).   
 

3. Determining the antibody level in lieu of revaccination.  Among patients with a history of a known, 
or suspected, serious vaccine adverse event (reaction), determining the level of antibody will 
determine whether or not the patient has previously developed a protective immune response to 
vaccination.  Patients with a “positive” test result can avoid the need for revaccination and the 
potential risk for a recurring adverse event.  
 

4. Assessing adult dogs and cats with an unknown vaccination history.  Clientele who have adopted 
an adult (stray) dog/cat, and are without knowledge of previously administered vaccines, may 
elect to avoid vaccination if a protective level of immunity can be determined serologically. 
 

5. Antibody testing in lieu of annual revaccination.  International guidelines for the administration of 
core vaccines to adult dogs and cats consistently recommend triennial revaccination schedules.  
The promotion of annual wellness exams in veterinary medicine offers an opportunity to assess 
the immune status of patients during annual wellness visits until such time that revaccination is 
scheduled.   
 

6. Management of infection risk among animals entering a shelter.  The immunization status of 
young animals presented to animal shelters is often unknown.  Because the infection risk among 
shelter-housed dogs and cats is high, determining the antibody status of an animal at the time of 
entry allows the opportunity to vaccinate and separate (foster) those animals deemed susceptible 
until such time that a “positive” test result can be obtained.   
 

7. Management of outbreaks within an animal shelter.  Access to antibody test kits offers shelters a 
unique management advantage when faced with an infectious disease outbreak involving canine 
distemper, parvovirus, or panleukopenia. The ability to identify, and separate, animals that have a 
“positive” (protected) antibody test from those that are “negative” (susceptible) serves to avoid 
unnecessary euthanasia. When feasible, “negative” animals could be isolated from the general 
population thereby limiting propagation of the outbreak.  Isolated seronegative survivors can be 
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placed or adopted once the incubation period for the infectious agent has passed (2 weeks for 
canine and feline parvovirus; 6 weeks for canine distemper virus). 

Interpretation of Antibody Test Results 

The following interpretations apply to antibody test results reported by a reputable diagnostic laboratory 
as well as results obtained on an in-clinic test kit.  For canine distemper, parvovirus, and adenovirus-1 
and for feline panleukopenia (feline parvovirus): 

1.  …a “positive” antibody test in an unvaccinated, but healthy, dog or cat suggests prior exposure 
to and recovery from infection.  The patient has protective immunity. 
 

2. …a “positive” antibody test in a previously vaccinated dog or cat correlates well with protective 
immunity.  
 

3. …a “negative” antibody test result in a previously vaccinated dog or cat must be interpreted on 
the basis of age and prior vaccination history.   
 

a. “Negative” test result, but the patient is protected:   Over time, antibody levels in a 
previously vaccinated adult dog or cat that is not revaccinated (or naturally exposed) may 
fall to “negative” levels.  The memory cells (B-lymphocytes), however, can persist longer 
than antibody.  Exposure to virulent virus is expected to rapidly “boost” the patient’s 
antibody response and protect. 
 

b. Negative” test result, but the patient is susceptible:  a puppy or kitten found to be 
antibody “negative” following administration of the initial series of core vaccines is 
considered susceptible to infection if exposed.  Such animals may be (genetic) non-
responders (or low-responders) or only received vaccine during a period when interfering 
levels of MDA were present.      

In-Clinic Titer Test Kits (as of 2015) 

Test Name TiterCHEK™ VacciCheck™ Antibody Test Kit 
Manufacturer Synbiotics Corp. Biogal, Galed Laboratories 

Canine Antibody CDV and CPV only CDV, CPV, and CAV 
Feline Antibody1 Not available FPV, FHV, and FCV 

Sample Serum or plasma only (can use 
hemolyzed sample) 

Serum, plasma, whole blood (can use 
hemolyzed sample) 

Test Time 15 to 20 minutes (minimum) 21 minutes (minimum) 
Results Qualitative:  “positive” or “negative” Semiquantitative score based on color 

(negative; low positive; significant 
positive; high positive) 

   
CDV:  canine distemper virus 
CPV:  canine parvovirus 
CAV:  canine adenovirus (infectious canine hepatitis) 
FPV:  feline panleukopenia virus (feline parvovirus) 
FHV:  feline herpesvirus-1;  FCV:  feline calicivirus 

                                            
1 The Test for Feline Antibody against the core vaccine is currently in the licensing process in the US 
and Canada.  It is expected that the VacciCheck (Biogal; Spectrum Labs) test for Feline (Parvovirus) 
Panleukopenia antibody will be available this year. 

Page 278



Suggested Reading 

 
Twark L & Dodds WJ (2000). Clinical use of serum parvovirus and distemper 
virus antibody titers for determining revaccination strategies in healthy dogs. 
JAVMA 217: 1021-1024.  
 
Schultz RD, Ford RB, Olsen J, and Scott F.  (2002)  Titer testing and vaccination:  a new look at 
traditional practices. Roundtable Discussion.  Veterinary Healthcare Communications, Lenexa, Kansas.  
pp. 1-16. 

Gill M et al. (2004). Three-year duration of immunity for Canine Distemper, 
Adenovirus, and Parvovirus after vaccination with a multivalent canine 
vaccine. Intern J Appl Res Vet Med 2(4): 227-234. 

Waner T et al. (2006). Application of a dot enzyme-linked immunosorbent 
assay for evaluation of the immune status to canine parvovirus and distemper 
virus in adult dogs before revaccination. J Vet Diagn Invest 18(3): 267-70. 

Greene CE and Vandevelde M. Canine distemper.  Chapt 3 in CE Greene (ed): Infectious Diseases of the 
Dog and Cat. 4th Ed.  Elsevier-Saunders, St. Louis, 2012.   pp. 25-42. 

Greene CE and Levy J.  Immunoprophylaxis.  Chapt 100 in CE Greene (ed): Infectious Diseases of the 
Dog and Cat. 4th Ed.  Elsevier-Saunders, St. Louis, 2012.   pp. 1163-1205. 

Schultz RD and Conklin S. (1988)  The immune system and vaccine challenges for the 21st Century.  
Comp. Cont Ed. Pract Vet.  20:5-18. 
 

 

	  

	  

	  

	  

	  

	  

Updated:  May 2015 

Page 279
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 In veterinary medicine, there can be little argument over the fact that infectious disease 
diagnosis, treatment, and prevention have been among the most fundamental, and important, elements 
of clinical practice for many years.  In companion animal medicine, however, the most significant 
advances made in infectious disease management are relatively recent, dating back only 60 to 70 
years.  It wasn’t until the late 1940’s and early 1950’s, for example, that a national campaign to 
vaccinate dogs against rabies was implemented in the US…and with dramatic results.  Prior to 1960, 
rabies in the US was predominantly found in domestic animals, especially dogs.  Today, canine variant 
rabies has officially been eliminated in the US and human rabies infections acquired within the US have 
virtually ended.1  Worldwide, however, human deaths from rabies virus infection continue to be 
estimated at 55-60,000 each year…99% of those cases result from contact with infected dogs!  The 
public health benefits derived from routine vaccination are obvious. 
 
 It must be highlighted, however, that our ability to diagnose infectious disease in companion 
animals has also had a significant impact on the level of health care veterinarians are able to provide.  
Recent advances in diagnostic technology have, quite likely, led to the use of the term “emerging 
infectious disease”, a common theme found among topics presented at major continuing education 
programs.  Yet, one has to question whether the recent surge of infectious diseases documented in 
dogs and cats today (eg, canine influenza virus, anaplasmosis, feline cytauxzoonosis) are really 
“emerging”…or is it the diagnostic technology that has emerged, thereby enabling the clinician to 
assess the individual patient for an ever increasing spectrum of infectious agents. 
 
 
DIAGNOSTIC REALITY CHECK 

 Co-Infection.  Conceptually, the decision whether or not to perform a particular diagnostic test 
on a particular patient is intuitive:  if there is a test for a condition the patient may have…do the TEST.  
In fact, in veterinary medicine we have conventionally learned, and taught, infectious disease 
diagnostics within defined packages of information that include epidemiology, pathogenesis, clinical 
signs, and prevention. This is information found in virtually any textbook on infectious disease. To a 
large extent, it is this knowledge-base that guides diagnostic testing decisions in practice. However, 
individual patients, once infected, don’t limit their signs to those described in a textbook.  A reasonable 
explanation for this is the fact that an infected, sick patient could have multiple infections 
simultaneously, ie, is co-infected…and, might manifest a novel range of clinical signs.  Co-infection 
probably occurs much more frequently in both dogs (eg, A. phagocytophilum with B. burgdorferi or 
canine influenza virus with B. bronchiseptica) and in cats (eg, FIV or FeLV with calicivirus) than is 
realized.  What’s more, the consequences of co-infection, potentially, could be significant…even life-
threatening. Why, for example, do the clinical manifestations of canine influenza infection range from 
inapparent (subclinical) to death?  One plausible explanation, of course, is that other viruses, or 
bacteria, are involved in the same patient at the same time.   

                                            
1 Since 2000, there have been 23 documented human infections linked to rabies virus.  Only 1 raccoon-variant 
rabies virus was found; bat-variant rabies was implicated in all other cases. (CDC, Rabies Surveillance Data in 
the US). 
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 In veterinary medicine, access to diagnostic test “panels” for infectious disease is still in the 
early stages of development.  The ability to evaluate an individual patient for multiple, simultaneous 
infections has several advantages in clinical practice.  The 4Dx SNAP Test highlights this as an ELISA-
based, point-of-care testing platform that enables the clinician to evaluate an individual patient for 
multiple infections quickly and to do so with a high degree of test sensitivity and specificity.   This 
technology is advancing rapidly.  And, in fact, enhanced testing capability has recently been introduced:  
The 4Dx PLUS SNAP Test.  
 
 While a “point-of-care” test result has obvious advantages, interpreting the meaning of the test 
result in the individual patient requires that the clinician understand not only the nature of the infection, 
but the nature of the antibody, or antigen, response throughout the course of the infection.  The 
importance of using any “point-of-care” test platform requires understanding the meaning of a positive 
test result…as well as a negative test result…at various stages in the course of healthy patients as well 
as patients with clinical illness.  
 
 Surveillance Testing.  In addition to co-infection, there is another aspect of diagnostic testing 
that has important application in practice: the concept of surveillance testing.  Put another way, 
surveillance testing refers to routine screening of healthy-appearing, at risk patients for underlying 
infection.  As Wellness Programs gain popularity in veterinary medicine, the role of surveillance testing 
for infectious disease takes on a fundamental role.   
 
 Current diagnostic testing technology enables the clinician to identify patients that are actively 
infected (subclinical), or have been exposed, to an infectious pathogen but do not manifest outward 
signs of clinical illness at the time of examination.   It is not unusual, for example, when discussing 
canine Lyme disease with veterinarians who practice in the Northeastern US to hear comments to the 
effect that “I do treat ‘happy, healthy’ dogs that have a positive SNAP test for Lyme 
disease…and…some of these dogs become ‘happier and healthier’ subsequent to treatment”.  The 
unexpected clinical response in a seemingly normal dog with a positive test result is not entirely 
unusual and actually drives the decision by some veterinarians to treat all dogs that have a positive test 
for B. burgdorferi (C6) antibody. 
 
 However, incorporating surveillance testing into a wellness program goes beyond simply 
prescribing doxycycline for any dog with a positive 4Dx SNAP test result.  A positive test result justifies 
further evaluation, both physical and laboratory, of the patient.  In the case of the 4Dx SNAP test, a 
positive test result also provides insight on how well the client has managed flea-tick prevention at 
home. 
 
 The notes that follow provide insights into the practical aspects of interpreting 4Dx PLUS SNAP 
test results as well as recommended management strategies of patients with a positive, or negative, 
test result.  It is important to note that new information continues to evolve as advanced technologies 
are used to study these infections.  
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CANINE EHRLICHIOSIS 

The 10 Most Common Questions  
 
1.  There are many Ehrlichiae capable of infecting dogs…but we currently only test for one (E. 
canis)…which infections are most significant for dogs? 
 
E. canis (officially called ‘canine monocytotropic ehrlichiosis’) is probably the most important.  It’s 
certainly the most common infection in dogs in the US.  However, infections with E. chaffeensis, E. 
ewingi (canine granulocytotropic ehrlichiosis), and E. equi are also known to infect dogs living in the 
US.   
 
What compounds conventional diagnostic strategies is the fact commercial tests are simply not 
available (yet) for many of these infections.  Furthermore, it’s becoming more apparent that individual 
dogs can be (and are) infected with multiple tick-borne pathogens simultaneously…such as Anaplasma 
spp and Neorickettsia.   
 
2.  What is the spectrum of clinical signs associated with ehrlichiosis? 
 
The standard answer goes like this: 
Incubation is 8 to 20 days. 
 
ACUTE (2-4 weeks):  signs may be mild to absent (at least to the owner) or may include lethargy, 
anorexia and possibly epistaxis.  IF…the owner seeks medical attention, fever may be detected 
evidence of spontaneous bleeding.  A laboratory profile may reveal thrombocytopenia, low albumin with 
elevated globulin (total protein may be elevated).  THEN…they get better…whether or not they receive 
treatment. 
 
SUB-CLINICAL (months to years [life?]):  any clinical signs that manifested in the ACUTE STAGE 
resolve…this is analogous to a “latent infection”.  Any treatment administered will appear to have 
worked well…THEN…months to more than a year later, clinical signs associated with infection may 
redevelop…(we don’t know why some dogs never progress into the chronic stage of ehrlichiosis. 
 
CHRONIC (months):  This is where infections become complicated.  Serious clinical signs may develop 
months to years following exposure and infection.  Signs are highly variable.  Usually, weight loss, 
decreased appetite, petechiation or ecchymoses, and epistaxis may develop.  Peripheral edema (hypo-
albuminemia) and even neurological signs (head tilt, paresis, seizures) may develop.   
 
LABORATORY CHANGES:  Thrombocytopenia and/or anemia appear in about 80% of dogs with 
ehrlichiosis.  NOTE:  platelet counts are only modestly reduced (ranges of 150,000 to 50,000 cells/µL 
are typical)l and distinct from dogs with immune-mediated platelet destruction (3,000 to 5,000 cells/µL).   
 
Hyperglobulinemia/hypoalbuminemia may be present (hence the peripheral edema).  Granular 
lymphocytosis (counts between 5,000 and 17,000 lymphocytes/µL).  Pancytopenia seems less 
common today.  Less common are a variety of multisystemic signs, including peripheral limb edema, 
vasculitis (generalized), neurological signs ranging from head tilt (vestibular) to disorientation to 
meningitis and seizures.  Hyperviscosity syndrome, retinal detachment, and a host of immune-complex 
disorders affecting joints and kidney may develop.  Death is possible…despite aggressive treatment. 
 
BUT…the variation in physical signs and laboratory values is significant.  For example…the absence of 
thrombocytopenia does NOT exclude a diagnosis of ehrlichiosis.  As such, it is not feasible to rely 
exclusively on clinical or laboratory findings to establish a diagnosis.  Testing is important.  The 
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message here is not to limit testing to only those patients that have obvious physical signs that are 
distinctively associated with ehrlichiosis…”test outside the box”!  
 
 
3.  Is co-infection with other tick-borne agents significant with ehrlichiosis? 
 
With increasing significance…YES.  The more we look, the more we discover oc-infected dogs…and 
this is true in humans who are infected with tick-borne disease.  AND…it’s the co-infected patient that 
makes it difficult to establish a diagnosis on the basis of clinical signs. 
 
What’s still needed in veterinary medicine is a testing platform that will allow screening of individual 
patients for multiple tick-borne pathogens, simultaneously!  And work is currently underway to achieve 
that. 
   
4.  Is there any breed, sex, or age predilection for development of ehrlichiosis? 
 
There is no age or sex predilection for canine ehrlichiosis.  However, there are reports suggesting 
German shepherds may be more susceptible to infection than other breeds.  When clinical signs do 
develop, the clinical course seems to be more severe and prognosis poor.  This is suggested to be 
associated with a breed-specific compromise in cell-mediated immunity.  
 
 
5.  Where is the geographic risk for infection (exposure) the greatest?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 This map denotes exposures in dogs (2005 data) based on ELISA serology for E. canis 
antibody.  IDEXX Laboratories has collected data based on ZIP Codes throughout the US.  It’s 
clear from this data that ehrlichiosis occurs throughout the US with the occurrence being 
greatest in locations where the population density is greatest.  The point being…for Ehrlichia 
spp. it may be appropriate to consider the fact there appears to be at least some risk of 
exposure to dogs throughout the US.  Although there is clearly a greater risk in the Southern 
tier of States, canine ehrlichiosis has appeared in virtually all States. 
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6.  How long does a tick have to feed in order to transmit the infection? 
 
Interestingly…that is still not known!  It’s an important fact since newly infected larval and 
nymph ticks can transmit the infection for 155 days, reservoir ticks can “overwinter” with their 
ehrlichia…becoming an early spring threat.  Since most topical tick preventatives can take 
from 2 to 3 days to effective kill ticks, the time required to effectively transmit the organism is 
important! 
 
7.  How should the Snap Test for E. canis be interpreted in a sick patient vs. a healthy 
patient?  
 
The SICK dog with a POSITIVE E. canis antibody test (blue-dot on the Snap 3Dx or 4Dx) 
should be treated (see below).  NOTE:  “SICK” is defined by either physical abnormalities or 
laboratory abnormalities consistent with ehrlichiosis.  Following treatment, clinical and 
laboratory assessments need to made as necessary to document resolution of the clinical 
illness.  NOTE:  in dogs with ehrlichiosis, antibody concentrations do not fall subsequent to 
treatment…the SNAP test is not expected to revert to a negative status for several months 
(years?) following treatment. 
 
NOTE:  the Snap 3Dx or 4Dx do have an important role in assessment of the ‘healthy’ patient.  
Veterinarians are encouraged to utilize such ‘panels’ in conventional wellness programs.  The 
HEALTHY “appearing” dog that has a POSITIVE E. canis antibody Snap Test result 
(Surveillance Testing) should be evaluated further:  a thorough physical examination + a 
laboratory profile (CBC and Biochemistry profile at a minimum).  Interpretation:  Dogs with a 
POS test result that do NOT have physical or laboratory abnormalities…have been exposed to 
Ehrlichia canis;  a POS test result alone does not define infection.  Although treatment is not 
indicated and  these dogs may never become ill, they have been exposed to ticks…NOTE:  a 
positive test result in a healthy dog does define tick exposure and  justifies reviewing the client 
on correct use/application of topical tick preventatives.   Poor (or no) application 
technique/compliance when using tick preventatives is the most common reason tick 
infestations;  not ‘resistance’ to the topical product. 
 
Dogs with a NEGATIVE E. canis antibody test have not been exposed to the organism… a 
NEGATIVE dog, with clinical or laboratory signs, does not have E. canis exposure.  However, 
it could be infected with a different type of tick-borne pathogen.  
 
The dog with a NEGATIVE test result, in the absence of clinical or laboratory changes…is 
considered to be “not infected”. 
 
  
8.  Treatment recommendations for a dog with a POSTIVE test result and clinical signs 
consistent with ehrlichiosis include: 
 
Several options: 
 Doxycycline, 10 mg/kg, orally (rarely IV), q12-24h, for 28 days. 
 Minocycline, 10 mg/kg, orally (rarely IV),  q12h, for 28 days. 
 Tetracycline, 22 mg/kg, orally, q8h, for 28 days. 
 Chloramphenicol, 15-25 mg/kg, orally (or IV or SC), q8h, for 28 days. 
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 Imidocarb dipropionate, 5 mg/kg, IM, once, then repeat in 2-3 weeks. 
 Amicarbalide, 5-6 mg/kg, IM, once, then repeat in 2-3 weeks. 
 
Short term prednisolone (2-7 days) at 2 mg/kg, daily, may be indicated in severe or life-
threatening cases.   
 
It is NOT believed that combining parenteral with oral therapy provides any therapeutic 
advantage.   
 
9.  Will the E. canis antibody test (3Dx or 4Dx SNAP Test) become negative following 
treatment? 
 
NO…(this is important) not for several weeks or even months.  Unlike post-treatment testing 
patients for the Lyme C6 antibody, the titer of E. canis antibody does not fall following 
treatment.  THEREFORE…the 3Dx test result can remain positive for extended periods 
following treatment for ehrlichiosis. 
 
10.  What’s the prognosis for a dog with ehrlichiosis following treatment? 
 
Physical signs, if present, may appear to resolve within 1-2 days.  Resolution of 
thrombocytopenia is the most rapid laboratory response (7-10 days following treatment).  It is 
recommended to recheck platelet counts monthly for up to 3 months following treatment to 
monitor possible relapse.  Changes in serum proteins may require 6 to 12 months to resolve.   
 
However, relapse is possible…as is re-infection.  Infections may become chronic and resistant 
to treatment. 
 
It has been suggested that resistant infections may be more common than previously 
realized…leading to recrudescence of clinical and laboratory abnormalities. 
  
REF:  Consensus Statement on Ehrlichial Disease of Small Animal from the Infectious Disease 
Study Group of the ACVIM.  J Vet Intern Med. 2002; 16:309-315. 
 
REF:   Harrus S, Waner T and Neer TM.  Ehrlichia canis Infection, in CE Greene (ed) 
Infectious Diseases of the Dog and Cat. 4th ed. Elsevier, 2012, pp. 227-238. 
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CANINE LYME BORRELIOSIS (Lyme Disease)…an update 
On the Most Common Questions 

 
1.  Recent studies show a dramatic increase in human Lyme disease…has the 
geographic distribution of Canine Lyme disease changed?) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typically, canine Lyme disease occurs with the highest prevalence in the same locations that 
human Lyme disease is most likely to be diagnosed…the Northeastern United States and the 
upper Midwest.  Increased numbers of positive tests in dogs living in Texas suggest that risk of 
exposure may be significant, particularly around major metropolitan areas.  What this author 
finds interesting are (unpublished) reports from veterinarians regarding the change in Lyme 
‘positivity’ in geographic areas of the US that are clearly outside conventional regions of 
prevalence.  For example:  Western PA, Northern IL and Indiana, Southern Lower Michigan, 
Northern Califronia (esp around Santa Rosa) and Eastern VA and NC.   Furthermore, clinical 
cases being reported from these areas include dogs that have never lived or traveled outside 
of the community.  Lyme disease does appear to be spreading… 
 
Positive C6 Ab tests have been found in dogs living in virtually all States…the reason is not 
related to the presence of vector ticks…it’s related to the fact that dogs traveling with their 
owners can and do travel into high prevalence areas, where they have increased risk of 
exposure.  Practicing in a non-endemic area (e.g. Denver CO) is no assurance that a dog 
presented to the practice will not be infected.   
 
 
2.  What clinical signs are characteristically associated with an active infection? 
 
Experimentally, the time between infection and development of clinical signs ranges from 2 to 
5 months following infection…but, signs are only expected to develop in 5%-10% of dogs 
infected.  (much less in cats).   
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Systemic signs include fever, shifting leg lameness, joint swelling, enlarged lymph nodes, 
anorexia and lethargy….all of which are rapidly responsive to antimicrobial therapy.   
 
Arthritis.  Non-erosive polyarthritis is still reported as the MOST common clinical sign.  
Synovial fluid demonstrates suppurative polyarthritis (leukocytes:  2000 to 100,000 µL) 
 
Actue Renal Failure, aka “Lyme Nephropathy” (technically it’s not “Nephritis”).   
Although uncommonly diagnosed, this acute, and frequently fatal, complication associated with 
B. burgdorferi infection is being reported with increasing frequency in dogs from Lyme endemic 
states…particularly the Northeastern US and, more recently, Northern California.  Occasional 
cases are reported by veterinarians practicing in the upper Midwestern States...Minnesota and 
Wisconsin.  Infections are most often reported in Labradors (Black?) and golden retrievers.  
The cause is still unknown. 
 
Meningitis.  Neuroborreliosis has been reported in humans;  has been difficult to document in 
dogs. 
 
Other.  The erythema migrans (EM) ‘bulls-eye’ lesion at the site of tick attachment has been 
reported in about 80% of humans exposed to Lyme disease.  Some dogs are known to 
manifest a faint EM-type lesion, but only transiently.  The hair is a problem is identifying it.  
Additionally, rare reports of myocarditis (and death) and rheumatoid arthritis in dogs are cited.   
 
Routine Hematology/Biochemistry:  test results are typically normal.  Proteinuria in dogs 
with protein-losing glomerular disease. 
 
 
3.  Lyme Nephropathy…how does this manifest clinically, and how common is it?  
 
Although still regarded as uncommon, reports of Lyme nephropathy are characteristically that 
of an acute onset renal failure associated with both glomerular and tubular disease.  It appears 
to be an immune-complex disease but is not associated with neutrophilic infiltration in the 
glomerulus.  Most often reported in large breed dogs (especially Labradors and golden 
retrievers) residing in the Northeastern US.  Sporadic cases from Minnesota and Wisconsin, as 
well as Northern California, have been noted.  The prognosis is poor, despite aggressive and 
early treatment.  Most dogs die shortly after clinical signs of acute renal failure become 
apparent.  Recent studies at Cornell University (Dr. Richard Goldstein) suggest that the 
underlying lesion is likely associated with immune complex deposition in the kidneys of 
affected dogs.   
 
NOTE:  On going studies at Cornell University suggest there is NO correlation between prior 
vaccination and risk of developing Lyme nephropathy.  (R. Goldstein, Personal 
communication). 
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4.  Is there any breed, sex, or age predilection for infection? 
 
No.  However, it is cited that the severity of signs and propensity to develop signs is greatest in 
younger dogs vs. older dogs.  Also, the onset of clinical signs is typically associated with a rise 
in antibody titer, suggesting a significant immune-mediated component to the clinical disease. 
 
 
5.  How long does a tick have to feed in order to transmit the infection? 
 
Infection requires at least 48 hours of continuous tick attachment.  Some have stipulated it 
could require up to 5 days for infected ticks to transmit the spirochete.  This is 
important…reason…the topical tick preventatives can require from 2 to 3 days to effectively kill 
attached ticks.  While tick death may not be particularly rapid, it is rapid enough to prevent 
transmission.  This fact has been documented in some very well done challenge studies.   
 
IT’S ALWAYS BETTER TO PREVENT LYME DISEASE THAN TREAT IT! 
 
6.  How should the SNAP Test for C6 antibody (canine Lyme disease) be interpreted in a 
sick patient vs. a healthy patient?  
 
The C6 antibody test is an important and significant technological advancement in Lyme 
diagnosis in dogs…( the C6 antibody assay has been approved for use in humans and does 
correlate with infection in patients with an EM lesion).   
 
In dogs, there is a strong correlation between infection and POSITIVE antibody test result (test 
specificity is 96%);  a positive test generally denotes infection…it does NOT predict impending 
clinical disease.  Test results may be positive as early as 2 weeks post infection. 
 
A POSITIVE test result in a dog with compatible clinical signs obviously justifies immediate 
treatment (see below).  NONE of the available Lyme disease vaccines will cause a FALSE 
POSITIVE test on the 3Dx or 4Dx SNAP testing platform.   
 
A POSITIVE test result in a healthy appearing dog should be interpreted as an exposed and 
infected dog…a positive test result is NOT predictive of impending clinical disease.  Despite 
confirmed infection, most dogs will never develop clinical signs.  That said, discussions with 
veterinarians practicing in the Northeastern US suggest that most practices recommend 
treating a healthy dog with a POSITIVE C6 Ab test.  Outside of Lyme endemic areas, there is a 
significantly greater tendency NOT to treat the healthy, POSITIVE dog.  Instead, clients are 
informed of the ‘exposure/infection’ and advised that if lameness or myalgia develops, 
treatment should be initiated.  NOTE:  I have also had many comments from practitioners who 
indicate that treating the “happy and healthy” POSITIVE dog resulted in a “happier and 
healthier” dog…  There are NO reliable laboratory changes (as seen on routine CBC and 
biochemistry profile) supporting a diagnosis of Lyme disease in the healthy appearing dog with 
a POSITIVE test result. 
 
A NEGATIVE test result indicates the patient is not infected at that time.   
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7.  What’s does the “Quantitative C6 Antibody” test bring to the table and what are the 
indications for testing a patient? 
 
The Quantitative C6 Antibody test is a ‘send-out’ test available only through IDEXX 
Laboratories.  Because of the sensitivity/specificity of the C6 antibody test and it’s correlation 
with active infection, it has been suggested that determination of the C6 antibody concentration 
may be predictive of impending clinical illness…AND…can offer the clinician an opportunity to 
monitor a decline in antibody response subsequent to treatment.  However…practitioners with 
years of experience managing cases of Lyme disease have suggested that a HIGH C6 Ab titer 
is less predictive than the initial data suggested.    
 
One other aspect of performing the C6 test is that the Ab level, if high, will decrease within 4-6 
months following treatment (regardless of the presence of clinical signs).  This is usually a 
good sign that the patient was infected and, in fact, has responded (with a decline in 
spirochetes) to the treatment.   
 
IF CLINICAL SIGNS ARE PRESENT…most dogs are expected to demonstrate good 
resolution within 2-3 days following treatment.  Only occasionally will treatment result in a 
decline in antibody concentration such that the SNAP Test will become Negative.  Don’t count 
on this happening.   
 
A follow-up Quantitative C6 4 to 6 months post-treatment, will allow documenting a decline in 
antibody titer and, therefore, a serological response to treatment. 
 
 
8.  Treatment recommendations for a dog with a POSTIVE test result and clinical signs: 
 
 Doxycycline, 5 mg/kg, PO, q12h, for 30 days. (Recommended) 
 (ALT:  Doxycycline @ 10 mg/kg, once daily for 30 days) 
 Amoxicillin, 20 mg/kg, PO, q8h, for 30 days. 
 Azithromycin, 25 mg/kg, PO, once daily, for 10-20 days. 
 Ceftriaxone,  25 mg/kg, IV or SC, once daily, for 14 to 30 days. 
 Chloramphenicol, 15-25 mg/kg, PO or SC, q8h, 14 to 30 days.  
 
Drugs such as Chloramphenicol and Ceftriaxone are reserved for patients with neurologic or 
cardiac (arrhythmia) manifestations.    
 
Vaccination…IS NOT PART OF THE TREATMENT REGIMEN!  There is NO indication for 
vaccination as part of the therapy for canine Lyme disease.   In fact, this may be the wrong 
thing to do!   NOTE:  Treatment is NOT expected to clear B. burgdorferi.   
 
9.  Here’s where it gets complicated…Prior to vaccination, a dog SHOULD be tested.  
BUT…if the test result is POSITIVE, should the dog receive a vaccine? 
 
There is no known harm in doing so.  But…studies performed at Cornell have shown a 
transient increase in the concentration (blood) of circulating immune complexes (CICs) …these 
are the complexes that can become “trapped” in the glomeruli…occurs in SNAP POSITIVE 
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dogs vaccinated with a whole cell, killed  Lyme vaccine.  Administration of a recombinant Lyme 
vaccine to Lyme POSITIVE dogs resulted in a significantly less rise in CICs.   
 
All that said, there is no known association with the rise in CICs and increased risk of renal 
disease/injury.  But…is probably best to TEST before administering vaccine.  If the test results 
are POSITIVE…it may be wise to treat these dogs prior administering vaccine.  
 
 
10.  …and it gets ‘complexer’!  Now…what happens if the patient was POSITIVE (healthy 
or clinical) last year, was treated, then comes back for the annual booster… is re-
tested…and is still SNAP POSITIVE (healthy)?   
 
This is where the conversation starts to ‘waffle’.  Why is the dog still positive? 
 
…one, the owner has done a great job of applying the topical tick preventative and the dog has 
been tick-free for a year.  The SNAP test was positive due to residual, but low levels, of C6.   
Vaccinate the dog. 
 
…two, the dog has been re-infected over the past year and although healthy, has an elevated 
C6 Ab level.  Don’t vaccinate the dog…at least not until you’ve re-treated and only vaccinate 
after completion of the treatment period…or…you could do a Quantitative C6  (the SNAP does 
not indicate the level of Ab present) to know for sure where the titer is.   
 
In either case, today, it seems prudent to re-vaccinate an “at risk” dog  with the rLyme vaccine 
as a means of avoiding any risk that might be associated with CIC’s.   
 
11.  Will the Lyme C6 antibody test (3Dx Snap Test) become negative following 
treatment? 
 
It might…clinical signs do tend to correlate with antibody titer.  With treatment, the infected dog 
will experience a decline in the number of spirochetes…which, in turn results in a decline in 
measurable antibody concentration (C6)…which, in turn is associated with resolution of 
physical signs.  While most dogs will experience a significant decrease in antibody 
concentration with treatment (may take up to 6 months), only the occasional patient will see a 
decline in the antibody concentration such that the SNAP Test becomes NEGATIVE. 
  
 12.  What’s the prognosis?  FACT!  Treatment is not likely (nor should it be expected) to 
clear spirochetes from the patient…recrudescence is possible… 
 
The earlier treatment is started following the onset of clinical signs, the better.  However, that’s 
not always possible.  There is generally good resolution of clinical signs with 2-3 days following 
treatment.  But, although it is customary to continue oral treatment for a 30 day period, relapse 
does occur (even in dogs isolated in tick-free environments) 8 to 12 months later.  In clinical 
practice, distinguishing relapse from re-infection may be impossible.   
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13.  Which vaccine is best:  the recombinant or the killed, whole-cell (spirochete) 
vaccine? 
 
Comparative studies have not been published.  At this writing, one company sells a 
recombinant Lyme disease vaccine (Merial); 2 companies sell a killed, mono-valent whole-cell 
Lyme vaccine (Pfizer and BI);  Merck Animal Health (formerly Intervet Schering-Plough)  sells 
a bi-valent (OspA and OspC) vaccine.  Both types of vaccine (recombinant and killed) induce 
an immune response to the outer surface protein A (OspA) of Borrelia burgdorferi.  To date, 
there is no known advantage to the OspC fraction of the bi-valent vaccine. 
 
The process whereby a recombinant vaccine is manufactured is significantly different than that 
of the killed, whole-cell vaccines.  The recombinant vaccines contain OspA antigen only.  The 
killed vaccines contain millions of dead spirochetes per dose and all of the associated, non-
immunogenic proteins on the surface of the spirochete...some of which may be immuno-
reactive in dogs. The only research report on the bi-valent OspA & OspC vaccine shows that it 
works as well as any other Lyme vaccine (all of which involve OspA antigen only).  To date, 
the bivalent vaccine has not been demonstrated to induce a great degree of protection against 
challenge than that derived by existing vaccines (OspA killed or recombinant).   
 
Natural immunity associated with Lyme disease is attributed to antibody produced against the 
up-regulated outer surface protein C (OspC) on spriochetes that enter the patient during 
feeding.  Natural immunity is very short-lived (days) and considered to be insignificant.   
 
The OspA antibody induced by either vaccine type (recombinant and killed) is ingested by the 
tick during feeding.  The spirochete-antibody interaction takes place inside the tick midgut and 
prevents transmission.  
 
Vaccination is NOT part of the treatment for Lyme disease.  Vaccination is recommended 
only to prevent re-infection and, then, only after antibiotic treatment has been completed.   
 
REF:  ACVIM Small Animal Concensus Statement on Lyme Disease in Dogs:  diagnosis, 
Treatment, and Prevention.  J Vet Intern Med 2006.  20:422-434. 
 
REF:  Greene CE, Straubinger RK and Levy SA.  Borreliosis.  Chapter 43 in CE Greene (ed):  
Infectious Diseases of the Dog and Cat. 4th ed.  Elsevier, 2012, pp. 447-465. 
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CANINE ANAPLASMOSIS 
Anaplasma phagocytophilum infection 

(or…more properly:  canine granulocytotropic anaplasmosis, CGA) 
(Granulocytic Anaplasmosis, or GA, is also used) 

 
1.  What is it? 
 
It’s a tick-borne disease…recently recognized in the Northeast and upper Midwestern US 
(especially Minnesota and Wisconsin) in dogs that presented with clinical signs consistent with 
E. canis.    Fever, lethargy, and loss of appetite are predominantly reported clinical findings.  
Thromboocytopenia is the most common laboratory change reported.  Although these dogs 
appear similar to those infected with E. canis, patients are expected to be NEGATIVE for E. 
canis  antibody.  In fact, what we once thought was…Ehrlichia equi, is A. phagocytophilum. 
 
Quite recently, E. equi was re-classified an anaplasma and is now correctly referred to as 
Anaplasma phagocytophilum.   
 
2.  Why the emphasis on this organism and the infection it causes? 
 
Two reasons:  first, it ranks among the 3 most common tick-borne infections in dogs in the 
US…with E. canis and Lyme disease.  Second, it’s carried by the same Ixodes scapularis 
known to transmit canine Lyme disease.  Where there is Lyme disease, there is (typically) 
anaplasmosis. 
 
3.  How is the infection characterized? 
 
Very much like E. canis…although there is no known sex predilection, a breed predisposition 
has been suggested (large breeds [Labradors and golden retrievers] may dogs have greater 
risk.  Physical signs include fever, lethargy, and anorexia.  Muscle pain is described in over 
half of the affected dogs.  Muscle pain and weakness are described.  Joint pain is uncommon.  
Although mild to moderate thrombocytopenia occurs in 80% of affected dogs, spontaneous 
bleeding disorders are not described.  Lameness is also reported.  Laboratory changes look 
like ehrlichiosis.  Thrombocytopenia and lymphopenia predominate (80% of cases).  
Hypoalbuminemia (and hyperglobulinemia) are relatively common.  Dogs may have a mild 
anemia.   
 
In the few clinical studies that are published, affected dogs had a well-defined history of 
spending considerable time outdoors (especially camping trips, hiking, hunting) with the 
owner). 
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3.  What does a “BLUE DOT” for A. phagocytophilum mean? 
 
The IDEXX SNAP 4Dx test is the only rapid assay for A. phagocytophilum exposure on the 
market.  The test platform should be assessed much in the same way that the E. canis 
antibody test is interpreted…ie, it does NOTconfirm active infection…it denotes exposure.   
 
This is an excellent example of how the SNAP test platform can be incorporated into a 
patient’s ‘wellness profile’.  IF…the test result is NEGATIVE, exposure is very unlikely, the 
patient is not infected, and the client is likely to be providing adequate tick (and flea) control 
measures. 
 
IF, on the other hand, the healthy-appearing patient has a POSITIVE test result, this denotes 
prior exposure, justifies the need to perform additional diagnostic (laboratory testing-especially 
hematology and platelet count) and clearly indicates that the client’s efforts in tick-control have 
been inadequate.  Hence, the need to discuss what they are using and how they using it.   
 
Dogs having any physical or laboratory abnormalities, should be treated for at least 2 weeks.   
 
4.  What the usual geographic distribution for this disease/exposure risk? 
In addition to Lyme endemic areas (it’s transmitted via the Ixodes tick family), infections seem 
to be occurring in several locations throughout the US.  Occurrence maps will be presented 
during the presentation.    
 
 
5.  How is anaplasmosis treated? 
 
Doxycycline is the recommended treatment (5 mg/kg, orally, q12h, for at least 2 weeks…it’s 
common to treat for 28 days).  Alternatively, 10 mg/kg of doxycycline can be administered 
orally ONCE daily as long as the patient is able to tolerate that dosing schedule.  Resolution of 
the clinical signs and thrombocytopenia are expected quickly (as soon as 1 day, as long as 3 
weeks).  Also, rifampin and levofloxacin are reported to be effective.  Chloramphenicol can be 
used in puppies to avoid the risk of doxycycline ‘labeling’ of enamel.I did find any reference to 
the use of imidocarb dipropionate to treat canine anaplasmosis.   
 
Although experimental studies have suggested that treatment can be curative, clinical studies 
suggest this is not the case.  Current publications suggest that a ‘carrier state’ is likely to 
develop following infection and treatment.   
 
NOTE:  there is a common theme here regarding treatment of these 3 tick-borne pathogens.  
That is, treatment is not likely to cure the patient.  Obviously, tick-borne diseases are best 
PREVENTED…than TREATED.  
 
6.  How is anaplasmosis prevented? 
 
There is currently no vaccine available for the prevention of canine anaplasmosis.  AND…none 
is on the horizon.  Today, proper use of a topical tick preventative is still the primary barrier to 
infection.  NOTE:  one of the key applications of the test to alert the clinician to the fact that 
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proper selection and /or application of an effective topical tick preventative has not been 
adhered to.  It’s an opportunity to review that information with the client. 
 
 
REF:  Granick JL et al:  Anaplasmosis phagocytophilum infection in dogs:  34 cases (2000-2007), 
JAVMA, 234:1559-1565, 2009.  
 
REF: Diniz PP and Breitschwerdt EB. Anaplasma phagocytophilum Infection(canine) in CE 
Greene (ed):  Infectious Disease of the Dog and Cat. 4th ed.  Elsevier, 2012, pp. 244-254 
 

 
 
 
 

Updated May  2015 
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FeLV and FIV: 
Testing...Diagnosing...Preventing 
 
Richard B. Ford, DVM, MS 
Diplomate ACVIM, Diplomate (Hon)ACVPM 
Emeritus Professor of Medicine 
North Carolina State University 

  
 

 The feline retroviruses, FeLV and FIV, today are well recognized for their ability to cause 
profound immune-suppressive disease in cats throughout the world.  Clearly among the most complex 
infections affecting the cat, a retroviral infection demands an immune response that is robust and 
sustained if the infected cat is to survive long-term.  Both innate immune responses (neutrophils, 
macrophages, and antigen presenting cells [APCs]) as well as adaptive immunity (B-lymphocytes and T-
lymphocytes) are critical factors…all of which makes the outcome of exposure difficult to predict…even in 
vaccinated cats.   
 
 Generally, FeLV causes the most significant clinical infection, compared to FIV.  FeLV is an 
oncogenic retrovirus and, unlike FIV, is capable of transforming infected cells into malignant cells 
(integrational mutagenesis).  In the past, FeLV was considered the most common cause of death from 
infectious disease.  Today, however, the incidence of FeLV-related disease has clearly declined 
significantly from what it was just 20 years ago.  While vaccination accounts for some of that decline, the 
ability to perform rapid, accurate retrovirus testing of cats is recognized to be the principle reason behind 
the global decrease in FeLV incidence.  It’s important to note that susceptibility to FeLV infection is 
greatest during the first 6 months of a cat’s life.  After that, “age-related resistance” makes clinical 
infection (viremia, immunosuppression, and viral shedding) unlikely…this has been attributed to 
maturation of the immune system in an adult cat and production of one of the interleukins as well as 
decreased numbers of FeLV binding sites on adult cat monocytes.  In the immunologically naïve kitten, 
exposure to FeLV seems most likely to result in infection and development of progressive disease.  NEW: 
recent advances in diagnostic technology (for FeLV proviral DNA) have revealed significantly new and 
important information concerning FeLV infection:  while a POSITIVE FeLV test (SNAP or IFA) correlates 
strongly with active infection…a NEGATIVE test does NOT necessarily indicate the cat is free of 
infection…read on. 
 
 Susceptibility to FIV infection, on the other hand, does not change with a cat’s age. Risk among 
adults is similar to that in kittens.  Furthermore, FIV infection is not associated with the same spectrum of 
clinical consequences seen in FeLV-infected cats.  Although FIV does cause an acquired 
immunodeficiency syndrome, one that shares many similarities with HIV infection in humans, the 
prognosis of FIV infection is generally going to be better than that of FeLV, especially when level of 
medical care the cat receives during the course of infection is high.  Opportunistic infections are common, 
but FIV-infected cats tend to live longer (given the opportunity to do so) than FeLV-infected cats.  Many 
FIV-infected cats are known to die of age-related causes not directly linked to their retroviral infection.  
And…as such, FIV has not had the impact on the feline population that FeLV has.   
 

FeLV and FIV: The Diagnostic Paradigm Shift  
 

 Advances in scientific technology are wonderful things…they can also be frustrating.  And such is 
the case with FeLV diagnostic testing.  As those of us who have practiced veterinary medicine for a while 
know, one of the most significant diagnostic technologic advances introduced over the last 20 years has 
been the ENZYME-LINKED IMMUNO-SORBENT ASSAY, or ELISA, eg, the “SNAP Test” or commercial 
microwell test kit.  The ability to perform in-hospital, simultaneous testing (and do it in about 8-minutes) 
for feline leukemia virus (FeLV) antigen and feline immunodeficiency virus (FIV) antibody, is clearly 
among the most important value-added laboratory services offered by veterinarians today.  For FeLV…a 
POSITIVE Antigen (p27) test result is (appropriately) interpreted as an “active infection”; while a 
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NEGATIVE test result meant “NOT infected”.  However, all is not what it appears…advanced technology 
is changing our understanding of FeLV pathogenesis, which may change our recommendations for cats 
with a NEGATIVE test result, and, may even impact vaccination strategies for cats deemed to be at risk.    
 
 Here’s what’s going on…the “advanced technology” of which I speak centers around several 
studies that have employed molecular diagnostic technology (PCR-based) to gain greater “resolution” into 
the consequences of FeLV exposure in cats.  In particular, the ability to detect FeLV proviral DNA1  has 
allowed the opportunity to look for infection in places not “visible” to IFA or conventional ELISA (eg, 
SNAP) test technology.  Historically, it has been stated that most cats, following FeLV exposure and 
infection, mount a robust immune response and eliminate the virus (NEGATIVE SNAP test result); a 
smaller percentage would develop persistent infection, develop clinical illness, and frequently die from 
complications linked to profound immune suppression (POSTIVE SNAP test result).   
 
 It’s the cat with the NEGATIVE (by IFA or ELISA) test result that’s at issue here.  With the ability 
to now look into cells, particularly bone marrow lymphocytes, it is apparent that cats having a NEGATIVE 
IFA or ELISA test may, in fact be POSITIVE.  Based on the ability to detect FeLV proviral DNA of 
challenged, IFA and ELISA Negative cats, latent FeLV-infected cats can now be identified…the so-called 
“hidden virus” residing in healthy appearing cats.  And it happens more often that we realized in the pre-
Proviral DNA days. 
 
 As will be described in the lecture, investigations into FeLV pathogenesis using PCR technology 
have revealed better understanding on the consequences of FeLV exposure. Generally (subtle variations 
occur), exposure takes on 1 of 4 defined pathways:   
 
1) abortive infection;  the immune response rapidly neutralizes virus and eliminates the infection (these 
appear to be rare; it’s quite unlikely you would ever detect this cat in practice);  
 
2) progressive infection; most often occurring in young cats/kittens, progressive infection is associated 
with persistent viremia (beyond 16 weeks), rapid onset of clinical signs, immune suppression and 
frequently death (this is the sick cat with a POSTIVE IFA or SNAP test result).  
 
3) regressive infection;  this is now what appears to happen most often after FeLV exposure.  Following 
a short period of viremia (generally 3 to 6 weeks but less than 16 weeks), Virus will ‘infect’ cells 
(especially bone marrow lymphocytes)…during that process, the viral RNA is released into the cytosol of 
the cell where the unique enzyme (characteristic of retroviruses), called Reverse Transcriptase, allows 
single-stranded RNA to transform into complementary DNA…this is proviral DNA.  And…this is this the 
origin of the latently infected cat. as proviral DNA then enters the nucleus of the cell and actually 
integrates into the cat’s genome…where it can either sit…for years…or begin to produce new FeLV RNA 
(detectable by PCR as viral RNA). Conventional IFA and SNAP tests do not detect proviral DNA or viral 
RNA.  …and 
 
4) focal infection: although believed to be uncommon, FeLV may sequester, latently, within selected 
tissues/organs (eg, kidney, GI tract, bone marrow).  Testing blood by IFA or SNAP test will be negative. 
 
 It’s the apparent incidence of regressive FeLV infection that will continue to challenge all of 
us…ie, what are the clinical consequences of latency in a SNAP negative, healthy cat.  Based on 
information available today, the odds favor the cat…there is a good chance the cat will remain healthy, 
may eventually clear the proviral DNA, and they are NOT shedding FeLV as long as the virus remains as 
proviral DNA (latent).  Some, however, don’t do as well…a small number of regressive infections will re-
activate…this is the adult cat…with a history of having been healthy and FeLV negative for some time 
(years even).   And despite the fact they may have never encountered another cat throughout life…they 
                                            
1 Proviral DNA:  feline retroviruses are RNA viruses.  The use of the term “DNA” in reference to FeLV 
may be confusing.  However, during retrovirus infection, through production of the unique enzyme reverse 
transcriptase, FeLV is able to duplicate its own single-stranded viral RNA making a double-stranded 
provirus…referred to as “proviral DNA”.  
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appear to develop disease spontaneously and may become progressive (IFA or SNAP positive, sick 
cat)…or…they may develop complications of their infection, including solid tumors (FeLV is an oncogenic 
retrovirus)…and may become IFA or SNAP negative! 
 
 In accordance with current retrovirus management guidelines, it is still recommended that the 
FeLV and FIV status of all cats seen by the practice be established and that all cats be tested (and 
determined to be NEGATIVE) prior to vaccination.  The point here is that there’s no value in administering 
vaccine to an FeLV (SNAP) positive cat.  However, the commitment to perform routine screening of cats 
for retroviral infection raises important issues pertaining to interpretation of test results and follow-up 
actions needed to further manage those households with confirmed FeLV and/or FIV positive cats. 
Current testing recommendations outlined by the AAFP’s Advisory Panel on Retrovirus Management 
have recently been updated and be reviewed/downloaded at:   

www.catvets.com 
(search:  Practice Guidelines:  2008 Retrovirus Management Guidelines). 

 
 Fundamental to the proper use of the SNAP (ELISA-based) testing for the diagnosis of FeLV and 
FIV infected cats is an understanding that FeLV tests are designed to detect circulating (not intracellular)  
p27 antigen while FIV tests detect the presence of FIV antibody.   
 
 In clinical practice, these facts have important implications.  For example, the FeLV test can 
detect FeLV virus in the blood (serum or plasma) of kittens, even as young as 1-day of age; a positive 
test is consistent with infection.  It is important to note that FeLV tests designed to detect the presence of 
virus in tears and/or saliva are also ELISA-based tests.   
 
 Saliva and tear tests should not be used for routine screening of individual cats.  It should also be 
noted that neither maternal antibody nor prior FeLV vaccination interferes with the SNAP or IFA test 
results.  Figure 1 will be used during the lecture to explain some of the fundamental issues behind 
interpreting test results in cats at various stages in the course of FeLV infection as well as provide an 
update on new information concerning pathogenesis of the infection and the meaning of a Negative test 
result. 
 
 In contrast to FeLV, ELISA-based FIV tests are not considered to be reliable in kittens less than 6 
months of age for at least 2 reasons:   
 
1)  Since antibody response to FIV infection requires weeks or months to become detectable, a negative 
test result could occur in an exposed, infected kitten that has not seroconverted… 
 
2)  also, uninfected kittens from FIV-infected queens may test positive as a result of having acquired 
maternally-derived (colostrum) FIV antibody;  detectable levels of maternal FIV antibody can persist until 
around 6 months of age.  NOTE:  vaccinated queens that become seropositive are also able to transfer 
maternally derived antibody to healthy, non-infected kittens resulting in a FALSE POSITIVE test result.   
 
 Among healthy cats with a positive ELISA test for either FeLV or FIV, follow-up testing is 
recommended.  The clinician should repeat the ELISA test in 1 to 3 months.  As noted in Figure 1, re-
testing 2-3 months following a POSTIVE test result is justified in healthy cats considering the possibility 
that the infection may become regressive and the cat will subsequently develop a NEGATIVE test result.  
(The consequences here are that the cat may still be infected…ie, with latent proviral DNA hidden away 
somewhere). 
 
 Among the retrovirologists in veterinary medicine, it is agreed today that the FeLV Ag test (NOTE:  
FeLV Ab titer is not a reliable diagnostic test), as performed on the SNAP test, is a reliable (highly specific 
test) for infection.  While at one time it was said that the indirect fluorescent antibody (IFA) test was 
necessary to “confirm” FeLV infection, that is no longer the case.  Today, the IFA merely corroborates 
positive results on the SNAP test.  
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 On the other hand, the SNAP Test for FIV antibody is not a confirmatory test.  Confirmation of 
infection is predicated on a positive Western blot assay.  In contrast to FeLV, the FIV-infected cat may 
live for years with its infection; early detection and treatment of associated illness will enhance longevity 
and quality of life.   
 
 POINT OF FACT:  any cat having an FeLV POSITIVE test (SNAP) result is considered to be 
shedding virus, regardless of its health status.  A cat that has an FeLV NEGATIVE test (SNAP) is not 
viremic and is not considered to be shedding virus.  A cat having a “positive” test result for FIV, and 
confirmed by Western Blot, still must be assessed for prior FIV vaccination history before it is possible to 
confirm the diagnosis and establish risk.  At this time, there is NO TEST that is considered to be 
consistently reliable in distinguishing infected from vaccinated cats. 
 
 Here’s the problem…all cats vaccinated with the current killed FIV vaccine are expected to 
develop FIV antibodies following administration of the first dose.  Antibodies are known to persist for at 
least 1 year (much longer, actually). Vaccine-induced antibodies interfere with all commercially available 
FIV Ab tests in the North America, UK, and Europe. 

 
- SNAP® FeLV Antigen/FIV Antibody Combo (IDEXX Laboratories) 

- PetCHEK® FIV (IDEXX Laboratories) 
- All commercial Western Blot immunoassays 

 
NOTE:  Generally, a NEGATIVE FIV Antibody test result may still be reliably interpreted as 

negative for exposure and active infection.   
 
 
 
 

FeLV Vaccination  
 

Today, it does appear that the prevalence of FeLV within the domestic cat population has 
declined over the last decade.  Two factors are most likely to have played a major role in this decrease: 
vaccination and (especially) testing for FeLV antigen (and removal) of sick cats.  However, results of a 
recent survey of >18,000 cats in the US suggest that the prevalence of FeLV is still relatively high, around 
3% of all cats (feral and non-feral). Clearly the need for routine testing and vaccination of susceptible cats 
is justified.   

 
In accordance with AAFP Feline Vaccination Advisory Panel (2012), FeLV vaccination is highly 

recommended in kittens (because of the high degree of susceptibility among kittens vs. adults).  A 
reasonable vaccination schedule would be: 

 
Two initial doses (required):  eg, at 12 weeks and 16 weeks of age 
One dose (booster):  1 year later. 
 
Subsequent vaccination would depend on the assessment of risk for the individual cat.   
>  “High Risk” cats, for example, spend significant time outside, unsupervised:  annual. 
> No to “Low Risk” cats, for example, indoor cats:  no additional vaccination required. 
 
Of the various FeLV vaccines available today, 2 are killed, whole-virus, vaccines (Merck and 

Boehringer-Ingelheim), 1 is a subunit vaccine (Pfizer), and, one is a recombinant (rFeLV) vaccine 
(Merial).   All killed and sub-unit vaccines do contain an adjuvant and are licensed for parenteral 
administration as a 1.0 mL dose.  A non-adjuvanted, recombinant FeLV( rFeLV) vaccine, licensed for 
parenteral administration, was introduced into the US market in January 2012 and replaces the 
transdermal (VetJet) vaccine.  None of the licensed vaccines are believed to interfere with the either the 
IFA or ELISA (SNAP) test platforms.2    
                                            
2 FeLV-FIV Combo Test, Idexx Laboratories, Westbrook, ME (USA) 
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All FeLV vaccines, however, are NOT the same.  The killed and subunit vaccines contain 

adjuvant3 and require a 1.0 ml dose administered parenterally.  The immunity conferred by these products 
centers on antibody production.  The new, parenteral recombinant FeLV vaccine is a 1.0 mL dose of a 
non-adjuvanted, canarypox vectored vaccine administered subcutaneously.  The recombinant FeLV 
vaccine immunizes by its ability to deliver 2 discrete FeLV genes that express 2 immunogenic proteins:  
p27 (gag) and gp70 (env).  Furthermore, the gp70 gene in the vaccine has been genetically modified 
such that both innate (NK cells) and adaptive (CD8+ and T-cells) immune responses are enhanced.  
While none of the FeLV vaccines on the market have demonstrated “sterile” immunity, the rFeLV vaccine 
has been shown to enhance a cat’s cell mediated immune response to virulent FeLV.  (Cats vaccinated 
with the rFeLV vaccine containing modified gp70 produce more INFgamma but less IL10, hence the 
enhanced CMI to FeLV following vaccination.) 

 
The canarypox virus is a widely recognized “vector-virus” for vaccines licensed for horses cats, 

dogs, and ferrets (a canarypox virus vectored vaccine is currently being studied in an HIV vaccine clinical 
trial in humans).  The canarypox virus does not multiply (replicate) in the vaccinated animal (or person). 
Because the virus does not replicate, there is no risk of posta-vaccinal canarypox virus shedding. 
 
 

FIV Vaccination 
 

In July 2002, a Feline Immunodeficiency Virus (FIV) vaccine was introduced  (Fort Dodge, now 
Boehringer-Ingleheim) against was introduced.  Infection is characterized by a long latent period, infected 
cats gradually experience deterioration of immune function associated with declining numbers of T helper 
lymphocytes (CD4+). [REF:  Levy, 2000]  The consequences are manifest as a wide spectrum of vague 
clinical features, none of which are diagnostically distinctive.  Complicating the clinical picture is the fact 
that infected (presumably shedding) cats can appear to be quite healthy as reported by both the owner 
and subsequent to examination by a veterinarian. 

 
The principle serological test for FIV infection used throughout the world is the determination of 

FIV antibody in serum. There is no reliable ‘antigen’ test. The enzyme-linked immunosorbent assay 
(ELISA) and immunoblot (Western Blot) methods used to detect FIV antibody have become the mainstay 
for diagnosing infected cats and conducting surveys among populations of cats at risk for infection.  
Although PCR (polymerase chain reaction) assays are commercially available for both viral RNA and 
proviral DNA, independent studies have cited poor sensitivity and specificity when using these tests.   

 
Epidemiological studies using FIV antibody and Western blot analysis have provided good 

evidence for horizontal transmission of FIV among cats and have identified adult male cats living outdoors 
as those at greatest risk of infection.  Since the virus can be recovered from the saliva of infected cats, 
bite wounds sustained during fighting are believed to be a principle means of virus transmission.  On the 
other hand, casual contact among infected and non-infected cats is an unlikely means of transmission.  
Although it appears possible that FIV can be sexually transmitted, as the virus has been recovered from 
the semen of infected cats, this mode of transmission appears to be uncommon in nature.  Likewise, 
transmission from infected queen to fetus (vertical transmission) is possible, but rare.  On the other hand, 
it is more likely that infected queens will transfer FIV antibody, rather than virus, via colostrum to nursing 
kittens.  Since maternal FIV antibody may persist in kittens for several months, it is customary to 
disregard a “positive” FIV antibody test result in healthy kittens under 6 months of age.  Follow-up testing 
is indicated once a cat reaches maturity. 

 
The introduction and use of the killed FIV vaccine substantially changed the approach clinicians 

use to assess potentially infected cats. Of particular importance is the fact vaccination is known to be 
associated with development of FIV antibody that interferes with all FIV tests on the market today.  In 
addition, it has recently been demonstrated that a vaccinated, seropositive queen will pass antibody to 
kittens (presumably through colostrum).  FIV testing of kittens that nursed from FIV seropositive cats will 
                                            
3 Adjuvanted FeLV vaccines have been implicated as a cause of vaccine-associated fibrosarcoma in cats. 
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cause a false positive test result.  Until an alternative, reliable, and accessible laboratory test for FIV 
infection is made available, or an alternative (recombinant) vaccine is introduced, veterinarians have lost 
the ability to distinguish between a vaccinated cat and an infected cat.   
 
 Administration of the FIV vaccine should be accompanied by some means of identifying the cat 
(tattoo or microchip) in the event the cat becomes lost.    
 
 
Treatment of FeLV/FIV 
 
 Over the past decade, a number of studies have been published that address a wide variety of 
treatment modalities for retrovirus-infected cats targeting cancer (FeLV-related), hematologic disorders 
(anemia, leucopenia), antiviral chemotherapy, immunomodulator therapy, and antibody therapy.6   While it 
is possible to manage lymphoid tumors and hematologic disorders, the outcomes are expected to be 
transient as complications associated with the persistently infected and viremic cats unfold.  Despites 
several attempts to treat the viremia, no modality has demonstrated sustained beneficial effects.  
Reference 6 (below) details several options for the treatment of FeLV and FIV. 
 
Prognosis 
 
 Overall, when supportive care is provided, FeLV-infected, viremic cats have a poorer prognosis 
than FIV-infected cats.  That said, it is not unreasonable for some clientele to maintain FeLV + cats 
(several in the same household) and report long-term survivals despite evidence of active viremia and 
shedding.  A positive test (IFA or ELISA) for FeLV is not necessarily associated with impending death or 
poor quality life.   
 
 
 
Additional Reading 
 
1.  Levy JK: CVT Update:  feline immunodeficiency virus  In,  JD Bonagura (ed):  Current Veterinary 
Therapy XIII.  WB Saunders, Philadephia.  pp.  284-288, 2000. 
 
2.  Levy JK, Crawford C, Hartmann K, et al:  2008 American Association of Feline Practitioners’ feline 
retrovirus management guidelines.  J Feline Med and Surg.  (2008) 10, 300-316. (also available on-line at 
the AAFP official website:  www.catvets.com) 
 
3.  Leutenegger CM, Klein D, Hofmann-Lehmann R, et al:  Rapid feline immunodeficiency virus provirus 
quantitiation by polymerase chain reaction using the TaqMan®  florigenic real-time detection system.  
Journal of Virological Methods.  78:105-116, 1999. 
 
4.  Zenger E:  FIP, FeLV, and FIV:  making a diagnosis.  Feline Pract.  28:16-18, 2000. 
5.  Hartmann K:  Feline immunodeficiency virus infection-an overview.  Vet J.  155:123-157, 1998. 
 
6.  Hartmann K.  Feline leukemia infection.  Chapt. 11 and (Sellon and Haartmann) Chapt.12  In CE 
Greene (ed).  Infectious Diseases of the Dog and Cat.4th Ed. Saunders-Elsevier, St Louis. pp.  108-136 
and 136-149, 2012. (comprehensive, in-depth presentation of FeLV and FIV infection in cats). 
 
7.  Hartmann K.  Feline Leukemia Virus and Feline Immunodeficiency Virus.  Chapt. 281 in Current 
Veterinary Therapy XIV.  pp. 1278-1283, 2009. 

 
Updated February 2015 
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Figure 1:  FeLV Testing in the Clinical Setting 
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FELINE VIRAL UPPER RESPIRATORY DISEASE 
Why it Persists! 
 
Richard B. Ford, DVM, MS 
Diplomate ACVIM and ACVPM (Hon) 
Emeritus Professor of Medicine 
North Carolina State University 
 
 There is little argument among veterinarians that feline viral upper respiratory disease is perhaps the 
most common respiratory disorder for which cats are presented.  In multiple-cat households and animal 
shelters world-wide, transmissible feline upper respiratory disease (URD) represents the most prevalent 
clinical disease in the population of cats at risk.  The question that must be asked is:  despite widespread use 
of vaccines against viral (herpesvirus and calicivirus) and bacterial (Chlamydophila felis and Bordetella 
bronchiseptica) respiratory disease, why do these infections persist?  …and, what can be done to effectively 
manage these infections within households? 
 
 This question is important, but today there are answers that will help veterinarians manage the 
infected cat and minimize spread of infections among cats living within a closed population.  This 
presentation addresses the most common cause of both acute and chronic upper respiratory infection in cats:  
feline herpesvirus-1 (cause of feline rhinotracheitis) and feline calicivirus.  From diagnosis, to clinical 
management of infected cats, to vaccination…the critical issues surrounding this respiratory complex will be 
discussed.  
 
 Several infectious organisms are known to produce clinical signs of upper respiratory disease (URD) 
in cats.  The most important, and most common, are: 
 

Feline Herpesvirus-1 (FHV-1) 
Feline Calicivirus (FCV) 

Chlamydia felis (formerly Chlamydophila felis; formerly, Chlamydia psittaci) 
Bordetella bronchiseptica  

 
 Reports on the prevalence of individual pathogens in outbreaks of feline respiratory will vary from 
country to country.  In the United Kingdom, for example, it has been estimated that Chlamydophila felis 
infections constitute up to 30% of the cases of respiratory disease in cats.  In North America, it’s estimated to 
cause fewer than 5% of cases of feline respiratory disease.   Today, most authors agree that between 80% 
and 90% of the cases of feline viral URD are caused by one of two viral groups, either (FHV-1), cause of 
feline viral rhinotracheitis (FVR), or feline calicivirus (FCV).  Although a number of other viruses (cat pox, 
FeLV and FIV) and bacteria (Haemophilus felis, Mycoplasma spp.) have been shown to be associated with 
clinical signs of respiratory disease in cats, their clinical importance is largely linked to either herpesvirus or 
calicivirus infection…and occasionally, both! 
 
 
ACUTE VIRAL UPPER RESPIRATORY INFECTION 
 
 The hallmark clinical sign of acute viral URD is sneezing.  Initially intermittent, the frequency and 
severity of sneezing episodes increases over a 3 to 5 day period.  Fever and a bilateral or unilateral serous 
nasal-ocular discharge typically accompany sneezing episodes.  As normal respiratory bacterial flora colonize 
in the upper respiratory tract membranes, the serous discharge becomes mucopurulent; this represents the 
most common problem for which affected cats are presented to a veterinarian.  Left untreated, the nares 
obstruct, the eyelids become adherent to each other with viscous purulent secretions, and sneezing actually 
stops.  Oral (especially lingual) ulceration is common and may be accompanied by hypersalivation, severe 
dehydration, anorexia, malnutrition.  Secondary bacterial infections can become life threatening (pneumonia 
and sepsis) therefore; empiric antimicrobial therapy is always indicated.  Clinical signs are most intense 
during the end of the first week and the second week of infection but may persist for as long as three weeks. 
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 In practice, a diagnosis of acute viral URD is justifiably established on the basis of history and 
physical signs.  Seldom is it necessary to isolate the specific virus responsible for causing infection in the 
individual cat.  Laboratory profiles are more important in monitoring patient progress during therapy than 
establishing a diagnosis.  Although morbidity can reach 100% in multiple-cat households, mortality is more 
common among kittens (<6 months of age) with secondary bacterial infections than in older cats.  Therefore 
survival rates among affected cats are expected to be high presuming antibacterial, hydration, and nutritional 
support can be provided. 
 
 In multiple-cat households the problem of acute viral URD in kittens does not stop despite successful 
management of individual cat infections, implementation of a comprehensive vaccination program, and a 
seropositive adult population.  It is important to note that approximately 80% or more of cats that survive 
acute FCV infection will become chronic carrier cats.  One-hundred percent of kittens that recover from acute 
FHV-1 infection are expected to become chronic carrier cats.   Healthy appearing carriers maintained in the 
population serve as reservoirs and can spread virulent virus to susceptible kittens, as well as adult cats, 
through direct cat-to-cat contact or fomite contamination. 
 
 
 
THE CHRONIC CARRIER STATE 
 
 Unlike the feline panleukopenia virus, FHV-1 and FCV are relatively unstable outside the host cat 
(<18 hours for FHV-1 and about 2 weeks for FCV assuming ideal conditions of temperature and humidity). 
Therefore, the persistence of viral URD within a population depends on the ability of these viruses to sustain 
themselves in adult carrier cats.  
  
NOTE:  the FCV carrier cat sheds virulent calicivirus from the oropharynx continuously!  FCV carrier cats, 
therefore, pose a substantial threat to susceptible kittens in multiple-cat population.  It has been estimated 
that as many as 25% of clinically healthy breeding cats and approximately 10% of healthy household cats are 
FCV carriers.  On the other hand, the FHV-1 carrier cats have a truly latent infection.  Viral shedding is not 
continuous, but can occur subsequent to physiological stress (e.g., general anesthesia, boarding) or 
pharmacological stress (e.g., administration of corticosteroids).   Although the virus is consistently recovered 
from tonsils of affected carriers, tonsillectomy does not eliminate virus excretion.  Obviously, other sites of 
persistence in the oropharynx must exist. 
 
 The occurrence of repeat outbreaks of feline viral upper respiratory disease within a multiple cat 
household, particularly when kitten morbidity is high, supports the hypothesis that one or more chronic carrier 
cats live within the population.  Diagnosis of the chronic carrier cat can be quite difficult even when virus 
isolation is attempted.  Clinical signs in affected cats are variable to nonexistent. When present, however, 
they may provide important clues regarding the presence of a chronic carrier within a given population. 
 
 Clinical signs associated with the chronic carriers state, if present, typically manifest as paroxysmal 
sneezing episodes with continuous or intermittent mucopurulent nasal and/or ocular discharge.  
Characteristically, the sneezing and nasal discharge respond, usually completely, to empiric antibiotic 
treatment.  However, resolution of clinical signs is only effective during the time of treatment.  Within 3 days 
following discontinuation of  the antibiotic, clinical signs typically re-occur.  In addition to paroxysmal sneezing 
and nasal discharge, stomatitis, chronic gingivitis, gingival ulceration, and periodontal disease with premature 
loss of teeth will be evident.  In our experience, this is especially true in cats with FCV and  FIV infections.  
Radiographs may reveal secondary frontal sinusitis.   
 
 Recrudescent FHV-1 infections in adult cats manifest in a variety of ways:  herpesvirus keratitis, 
corneal ulceration, and symblepheron in severe cases. Sneezing and nasal discharge is relatively 
uncommon.  The author has proposed that feline vestibular syndrome is, in fact, yet another manifestation of 
feline herpesvirus-1 recrudescence.   
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 Both FeLV and FIV infection are reported to be common concomitant (predisposing?) infections in 
cats determined to be chronic respiratory virus carriers.  Routine testing of suspected carriers for both FeLV 
and FIV is highly recommended.   
 
MANAGEMENT CONSIDERATIONS: THE CHRONIC CARRIER HOUSEHOLD 
 
 Unfortunately, even the most comprehensive vaccination program will not guarantee protection 
against persistent virus infections occurring within a household.  Objectively, management of chronic feline 
viral URD within a household or cattery must be directed at effective control: strategic vaccination programs, 
strict environmental regulation, minimizing exposure, and, when possible, identification and isolation of carrier 
cats.   Although parenterally vaccinated cats do develop significant, sometimes referred to as "protective," 
circulating antibody levels, immune carrier cats are commonplace.  Use of intranasal vaccination, if available, 
has been shown to mitigate the risk of outbreaks within a closed household and for reducing kitten losses 
associated with enzootic viral URD. 
 
Several drugs have been used in an attempt to manage clinical signs of chronic, intermittent upper 
respiratory disease attributed to a chronic FCV or FHV-1 carrier state.   For example, any broad spectrum 
antibiotic will control the clinical signs but, as described above, the response is typically limited to the time the 
cat is receiving the drug.  Amoxicillin-clavulanate, metronidazole, and doxycycline have been 
recommended.  In our experience, azithromycin, administered at 5 mg/kg, orally, once daily for 10 to 14 
days (a liquid preparation is now available) has effectively managed clinical signs for periods longer than 
other conventional antimicrobials.  
 
 Immunomodulation has been attempted using human recombinant interferon (30 I.U. per day, orally, 
indefinitely).  In our experience, little to no discernable response has been detected.  A new recombinant 
feline-origin omega interferon (Virbagen Omega) is being studied at this time (10.000 I.U. per day, 
administered orally) in chronically affected cats (NOTE:  this product currently has limited availability and is 
not licensed for use in the United States…not to worry, the clinical studies conducted to date are not 
impressive).   
 
 L-lysine:  Administration of  L-lysine (a non-prescription amino acid available in health food stores 
as tablets or capsules) has been reported (in limited studies) to compete, pharmacologically, with arginine, 
which is required by herpesviruses to replicate.   While the efficacy of L-lysine continues to be challenged 
(because of the lack of supporting data), some recent studies have actually shown that in stressful housing 
environments (ie shelters), routine feeding of L-lysine does, in fact, decrease episodic viral re-activation and 
shedding.  Other studies have shown than L-lysine fed cats actually had increased shedding (in group-
housed cats).   In the individual house-cat with signs of recrudescent upper respiratory signs consistent with 
FHV-1 carrier-state, it’s still worth trying. 
 
 L-lysine has been formulated into a commercially available paste and as a treat (very well accepted 
by cats) for convenient administration.  (NOTE:  buyer beware…during a recent “price search” on L-
lysine…it’s apparent that the cost per cat per year varies significantly…from well under $100 to over $500). 
 
 L-lysine DOSING RECOMMENDATIONS:  ~250 to 500 mg administered orally, with food, once 
daily, for an indefinite period, has been recommended to prevent (or lessen) the consequences of viral 
recrudescence of FHV-1 (this does not TREAT FHV-1 nor is it effective in chronic calicivirus.   Administration 
of L-lysine is generally based on the empirical decision that a cat has viral upper respiratory disease and 
therefore might benefit from L-lysine administration.  The reason is that confirming a diagnosis of FHV-1 
(carrier state) requires isolation of the virus…which is intermittent and much more difficult to do.  In clinical 
practice, therefore, the decision to treat with lysine is seldom based on diagnostic confirmation of FHV-1 
infection.  Perhaps more reasonable criterions to use are:  1) administer to cats with evidence of intermittent 
clinical signs of upper respiratory disease and, especially, conjunctivitis, or 2) try it and see how the cat 
responds.     
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 NOTE:  antiviral drugs used to treat herpesvirus infections in humans (e.g., acyclovir) are not 
effective against feline herpesvirus and, in fact, are contraindicated.  Likewise, ribavirin is an antiviral drug 
effective against FCV, however the drug is quite toxic to cats and should not be used. 
 
 NEW!  Ophthalmologists have reported using a new (human-label) oral anti-herpes product called 
famciclovir (Famivir®, NOVARTIS) in the treatment of feline herpesvirus-1.  Results suggest this drug does 
have promise, but dosing information for cats has not been definitively established.  Anecdotal reports from 
veterinarians in clinical practice suggest that one-forth to one-eighth of 125 mg tablet given once daily for at 
least 10 days has resulted in decreased recrudescence of feline herpesvirus-1.  The effects of long-term 
administration of famciclovir are not known.   
 
 Cats with Idiopathic Vestibular Disease: While this has NOT been studied nor validated at this 
time…I am recommending the use of famciclovir, at the empirical dosage outlined above, for the treatment 
of feline idiopathic vestibular disease (FIVD).  Reports have suggested that FIVD represent the most 
common cause of peripheral neurological disease in cats.  There is no sex or breed predilection.  The 
average age is reported to be around 4 years, although cats of any age are susceptible.  The primary sign, 
head tilt, may resolve spontaneously (it make take as long as 3 weeks to do so) or it may persist indefinitely.  
There is no known treatment.  HERE’s a suggestion: 
 
 I am assuming that FIVD is, in fact, the consequence of recrudescent FHV-1, manifest at the level of 
the 8th cranial nerve (or within nerve ending attached to the semi-circular canals).  If this is correct, treatment 
with famciclovir may, in fact, shorten the course or effectively treat the affected cat.  Given the drug is well 
tolerated in cats at the levels outlined above, it’s worth trying.  The duration of treatment is 
unknown…however, in the event a cat does respond to the drug, continued treatment for an additional week 
is not unreasonable.  (anecdotal reports from veterinarians who have tried this suggest a response to the 
treatment).   
 
IMMUNIZATION 
 
 Serologic response following vaccination with modified-live virus bivalent (FHV-1 and FCV) vaccines, 
whether administered parenterally or topically, is consistently characterized by the development of high titers.  
Vaccinated cats, however, do not necessarily enjoy complete protection.  The immunity derived from 
vaccination does protect cats against developing severe disease following exposure.  Vaccination, however, 
does not protect cats against infection.  Even if immunized prior to exposure, vaccinated cats can become 
infected and develop a chronic carrier state.  Efforts to prevent development of the chronic carrier state 
through the use of topical FHV-1/FCV vaccines has not been consistently successful.   
 
 Although immunization cannot guarantee complete protection from respiratory infection nor from the 
development of a chronic carrier state, routine vaccination of kittens using a modified-live bivalent (FHV-1 and 
FCV) vaccine, is recommended, particularly in multiple-cat households.  An extensive review of available 
data on the immunogenicity of FHV-1 and FCV vaccines by the AAFP Panel on Vaccine Recommendations 
(2006) has led to significantly revised vaccination protocol.  Whether using a parenterally administered (SQ) 
vaccine or topically administered vaccine:   
 

Initial Series:  First dose at 9 weeks of age;  a second dose is administered at 12 weeks of age..  
Today:   The 2013 AAFP Vaccine Guidelines for cats recommendation administering a 3rd dose of 
vaccine to all cats at 15-16 weeks of age.  REASON:  maternal antibody interference can persist 
beyond 12-13 weeks of age.  A significant percentage of cats that do not receive this 3rd booster 
inoculation will not be immunized against panleukopenia (feline parovirus). 
 
1st Booster Inoculation:  1 year following the last dose in the initial series. 
 
Subsequent Boosters:  Administer 1 dose every 3 years thereafter.   
 

The minimum duration of immunity in adult, vaccinated cats has been shown to be at least 5 years. 
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 INTRANASAL (IN) VACCINATION:  Modified live, bi-valent (FHV-1/FCV) vaccines are licensed for 
administration to cats (Zoetis 0.5 mL volume and Heska 0.2mL volume).  While these vaccines do protect as 
well as the parenterally administered (SQ) vaccines, they have been shown to protect from challenge within 
72 hours v. 6 to 7 days for SQ vaccines.  The quality of local immunity conferred by topical IN vaccination, 
however, may be moot as any local (secretory) antibody induced does not appear to prevent local infection 
nor establishment of a carrier state.  There are 2 drawbacks to the IN vaccines when compared  to a SQ 
modified-live vaccine:  1) post-vaccinal sneezing occurs in about a third of cats…in kittens, some can become 
ill as virus vaccine (probably calicivirus) replicates in the nasal epithelium, and 2) one of the topical products 
(Heska) also includes topically administered panleukopenia.  This may not be the best route of inoculation for 
preventing this infection.  Current recommendations suggest that IF one elects to use the 3-way IN vaccine 
(FPL+ FHV-1 + FCV), the patient should ALSO receive a parenteral panleukopenia vaccine…in other 
words…use a parenteral FPL vaccine.   
 
 It is important to note that vaccination against FHV-1/FCV induces what is now called “non-sterile” 
immunity.  This means that vaccination (either IN or SQ) will prevent clinical signs (for the most part, albeit not 
completely), but will not prevent infection…nor the establishment of a chronic carrier state…nor will 
vaccination prevent virus shedding.  By contrast, cats vaccinated and immunized against panleukopenia are 
completely protected in the event of subsequent exposure…they will not become infected.  This is called 
“sterile” immunity. 
 
  

SOMETHING TO TRY! 
 
 Intranasal VACCINATION FOR THE “TREATMENT” OF CHRONIC URD…FOR YOUR 
CONSIDERATION:  Topical vaccination, although having limited global distribution, has been recognized to 
lessen, and in some cases eliminate, clinical signs of rhinitis in chronic carrier cats.  
 
 Prior to administering vaccine, 2-3 days of pretreatment with an antimicrobial may be necessary to 
reduce the amount of nasal discharge.  A single dose of intranasal vaccine is administered in accordance 
with manufacturers’ recommendations:  1 drop in each eye and the remaining volume onto the nose-web.  A 
response is expected within 10 to 14 days as the volume of discharge and associated sneezing diminishes 
significantly.  If there is no initial response, some cats may respond to a second dose administered 30 days 
following the first dose.  We have routinely re-isolated virus from cats despite the diminution of clinical signs.  
Topical administration of vaccine to chronic carrier cats is NOT expected to eliminate the chronic carrier state.   
 

TOPICAL UPPER RESPIRATORY CURRENTLY AVAILABLE IN THE US 
(FHV-1 and FCV and Panleukopenia) 

 
• Felocell FVR C (Zoetis Animal Health):  modified live, herpesvirus-1 and calicivirus.   (0.5 ml) 
• Feline Ultranasal FVRC Vaccine-Bivalent (Heska-Elanco):  modified live, feline herpesvirus-1 and 

calicivirus.  (0.2 ml)  (This preparation is recommended over the Panleukopenia-containing preparation-
below) 

• Feline Ultranasal FVRCP Vaccine-Trivalent (Heska-Elanco):  modified live, feline panleukopenia in 
addition to herpesvirus-1 and calicivirus.  (0.2 ml) 
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Dental Anatomy: 
What’s Normal and Abnormal for Dogs and Cats? 
 
The first, critical step in providing quality dentistry to our clients pets is a working knowledge of the 
anatomy such as tooth types, shapes, numbers and root numbers. Dogs and cats have 4 type of teeth, 
incisors (I), canines (C), premolars (PM) and molars (M). 
 
Dental formulas: 
 
DogsDogs --deciduous    deciduous                  2X (2X (   II 33           CC11           PP33         )  =   28) =   28   
                                                                33       11       33           
 

                  -- adult     adult                                 2X (2X (   II 33           CC11           PP44         MM 22     )  =   42) =   42   
                                                                33       11         44         33   
 

CatsCats --deciduous            2X   (  Ideciduous            2X   (  I 33           CC11           PP33         )   =  )  =  2626   
                                                                    3       1       23       1       2                             
  

                -- adult                adult                                2X   (  I2X   (  I 33         CC11         PP33       MM 11   )  =  30)  =  30   
                                                                            3      1       2      1     3      1       2      1       
 

The above formula's show the tooth type and number of upper over lower teeth for one side of the mouth.  

Incisors are single rooted teeth as are canine teeth. The premolars and molars can have one, two or 
three roots.  

 

Typically, the adult teeth of dogs and cats erupt at specific times.  

 Incisors at 3-5 months of age 

 Premolars and molars at 3-7  months of age 

 Canines at 4-6 months of age 
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Nomenclature of teeth 

 Buccal-surface of the tooth toward the cheek 

 Palatal-surface of the tooth, toward the palate, refers to upper teeth 

 Lingual- tooth surface toward the tongue, refers to the lower teeth 

 Mesial-tooth surface toward the midline 

 Distal-tooth surface toward the back of the mouth 

 Apical-toward the tip of the root 

 Coronal-toward the crown tip 

 

 

Methods of identifying teeth for medical records dental charting 

The tridan system is a numerical system for identifying teeth. This 3 digit system is based on the first 
number identifying the quadrant of the mouth and the next two of the specific tooth. The upper right is 
100, upper left is 200, lower left is 300 and lower right is 400.  The teeth are numbered 01 -03: incisors; 
04:canines; 05-08:premolars; 09-11:molars. With this system the upper left canine is 204, the lower right 
1st molar is 409. 

Other alternatives for record keeping include writing out the specific tooth or using the first letter of the 
tooth as an abbreviation. 

Many systems are available for charting teeth. Most "label catalogs" for veterinary medicine have dental 
labels.  Another alternative is full page dental charts that provide ample space for notes and diagrams as 
well as anesthesia notes. The Veterinary Dental College website has sample dental charts at  
www.AVDC.org/dental_charts.pdf 

 

Normal "abnormals" 

Missing teeth are fairly common and should be confirmed with dental radiographs. If unerupted, a 
dentigerous cyst can form causing significant bone loss as it expands. 

Supernumerary teeth, extra teeth, often 1st premolars, may cause crowding 

Persistent deciduous teeth are often present because no adult tooth erupts in that place. Over time the 
roots of these teeth may resorb causing loss. 

Attrition (tooth on tooth) or abrasion (from chewing) wear should be evaluated with dental radiography to 
assure no pulp exposure. 
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Gemination or Fusion tooth is a condition where roots and/or crowns have fused together or attempted to 
divide. May not be a problem, dental radiography to be sure.  
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Common Dental Problems
Robert S. Gaddis, Jr., DVM

Indian Springs Animal Clinic - Veterinary Dental Referrals
Pelham, Alabama

Fractured Teeth
Fractured teeth are one of the more common dental problems seen in small animal practice. The most 
commonly affected teeth are the canines and upper 4th premolars, however, any teeth can be affected. 
The likely cause of premolar or molar fractures is chewing habits, i.e., bones, hard nylon chews, rocks, 
sticks and hard nuts. When canine teeth are fractured it is often the result of blunt trauma to the mouth. 
While pain is certainly present, it is often not observed by the owner. Only after treatment do clients 
sometimes mention the return of a behavior that may suggest pain was present.
Teeth can be fractured with or without pulp exposure. Teeth with cracked or portions of the crown missing 
should be evaluated. Teeth with pink of brown spots on a fractured surface should be considered to have 
pulp exposure until proven otherwise. All fractured tooth should be radiographed to help determine 
viability. Treatment options for fractured teeth with pulp exposure are either root canal therapy of 
extraction. Wait and see should not be an option, as this requires the pet to endure unnecessary pain. 
While extraction is 99%+ successful, it is more painful and there is loss of function of the tooth. Root 
canal therapy preserves function of the tooth and is typically 95%+ successful. 

Discolored Teeth
Discolored teeth are usually the result of some type of blunt trauma to the tooth causing a 

contusion (bruise) to the pulp. Because the tooth is a closed vessel, the swelling that results from the 
trauma causes an increase in pressure inside the tooth. This pressure increase causes death to the pulp 
and forces the internal hemorrhage within the tooth out into the dentin of the tooth. Initially, this results in 
a pink color in the tooth, later changing to a purple or gray color. 

Discolored teeth can be transilluminated with a bright light such as the light of an otoscope 
without the cone. A non-vital tooth will have a shadow within the tooth when compared to the opposite 
tooth. Dental radiographs of the discolored tooth and the opposite tooth can be compared, looking at the 
root canal size. If the discoloration has been present for an extended time there will be a difference in root 
canal diameters. Many times, especially when only a portion of the crown is discolored, the tooth will 
need to be re-radiographed one year later. 

A study by Frazier Hale of Canada noted that 93% of these discolored teeth were non-vital. He 
further noted that only about 40% showed any radiographic changes. He concluded that discolored teeth 
can be assumed to be non-vital and should be treated either by extraction or root canal therapy.

Chronic Ulcerative Paradental Stomatitis  (C.U.P.S.)
CUPS is a condition of dogs that typically involves severe, generalized inflammation of 

the gingiva and buccal mucosal.  It appears this is the result of a hyperimmune reaction to plaque. While 
this can affect any dog, it appears there may be a predisposition in Cocker Spaniels, Maltese, Cavalier 
King Charles Spaniels and Schnauzers. 

Clinical signs include severe gingivitis with pain, halitosis, oral ulcers (kissing lesions), soft 
yellowish plaque, hyper-salivation and ulcers on the margins of the tongue. Diagnosis is based on clinical 
signs and biopsy results.

Treatment is based on plaque control; however, this is often very difficult due to the oral pain 
present. Initially, a complete dental cleaning and evaluation should be performed. Any periodontally 
compromised teeth should be considered for extraction as these teeth and their gingival recession 
creates a plaque retentive surface. Homecare is a must if there is any hope of saving teeth, however, the 
pain associated with CUPS often makes it difficult. Oral chlorhexadine rinses, chlorine dioxide and/or 
brushing are helpful, if possible.  Eventually, multiple extractions leading to caudal or full mouth 
extractions are necessary. 

CUPS can be a very frustrating condition to deal with and holds a guarded prognosis. If there is a 
response to the dental cleanings, they will need to be done every 3-6 months. Many times the tongue 
margin ulcerations persist.
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Lymphocytic Plasmocytic Stomatitis  (LPS)
LPS is a condition of cats that typically involves severe, generalized inflammation of the gingiva 

and buccal mucosal.  It appears this is the result of a hyperimmune reaction to plaque. It can affect any 
cat but the Abyssinian and Somali breeds appear predisposed.

Clinical signs include severe gingivitis and pain with hyersalivation. Often these cats show weight 
loss due to a reluctance to eat as well as bloody saliva. Diagnosis is based on clinical signs and biopsy 
results.

Many treatment regimes have been reported, including corticosteroids however it appears 
extractions are usually necessary as medical based treatments have limited response times. Often 
selected extraction of periodontally diseased teeth help reduce the inflammation, however, it seems most 
cases eventually need at least caudal mouth extractions. It is important to completely extract the entire 
tooth (or roots of missing teeth) and deride the periodontal ligament from the alveolus. In an article by Dr. 
Phillipe Hennet in a 1997 Journal of Veterinary Dentistry he reported that caudal or full mouth extractions 
improved the inflammation in 80% of the cats. 

Tooth Resorption
Also Known As…

Cervical line lesions, Neck Lesions
Resorptive Lesions, Feline Osteoclastic Resorptive Lesions

Tooth resorption; formerly know as resorptive lesions, cervical line lesions, feline osteoclastic 
resorptive lesions and neck lesions are commonly seen in as many at 30-75% of cats. The exact 
mechanism of cause is not understood, however, something triggers the destruction of cat teeth, usually 
beginning on the root surface just below the gum line and advancing coronally. 

Clinical signs include localized gingivitis and/or hypertrophy, tooth sensitivity (chattering), loss of 
appetite and visible tooth destruction. 
 Diagnosis is based on clinical signs and dental radiographs, looking for lytic destruction of the 
root and/or crown. Dental radiographs provide information that determines the technique of extraction of 
the tooth. If radiographs reveal loss of detail of the root and canal structures, complete extraction of the 
root is un-necessary. If there are signs of infection of the root system the complete root must be extracted.

Enamel Defects
Damage to the enamel that occurs during the development of the tooth is either enamel 

hypoplasia or hypomineralization. Generalized systemic infections such as viruses like distemper or 
parvovirus or even a bacterial febrile episode can affect the enamel formation. 

Clinical signs include soft chalky enamel that flakes easily or areas of enamel loss with staining of 
the underlying dentin. Dental radiographs should be obtained to evaluate the health of the tooth and 
normal root formation. 

Treatment involves removing the damaged, soft, flaky enamel and smoothing the remaining 
enamel edges, followed by sealing the enamel and exposed dentin with a bonding agent or flowable 
composite to lessen the roughness of these damages areas, making them less plaque retentive.

Retained Deciduous Teeth
Retained (or persistent) deciduous teeth are a common problem, especially in small breeds of 

dogs. The best rule of thumb is “there should never be two of the same type tooth in the same hole”.  
Problems associated with retained deciduous teeth include bad breath, periodontal disease problems, 
orthodontic or bite problems and pain. 

Treatment involves extraction of the persistent deciduous tooth, as soon as possible. Typically, 
the deciduous tooth is smaller and more pointed than the adult that follows it.  When in doubt, a dental 
radiograph can help differentiate the differences. Generally, the upper incisors and canines erupt rostral to 
the deciduous tooth while the lower canine erupts lingual to the deciduous canine.

Acanthomatous Epulis
Epulides are one of the more common tumors found in the mouth of dogs. Typically, they are 

benign tumors that originate from the periodontal ligament. With the acanthomatous epulis the tumor is 
more locally aggressive. 

Clinical signs include gingival swelling around the affected tooth. Dental radiographs are 
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important to evaluate for bone involvement. Diagnosis is based on biopsy results. Treatment involves 
surgical excision with complete removal of the periodontal ligament within margins that should be 1-2 cm. 
Acanthomatous epulides also respond to radiation therapy.  Both treatment options provide a very good 
prognosis.

Gingival Hyperplasia
Gingival Hyperplasia can occur as a generalized condition or more localized. It characterized as 

an overgrowth of the gums, sometime so severely that it completely covers the tooth. Some breeds 
predisposed include Boxers, Bulldogs and Staffordshire Bull Terriers. Another predisposing factor are 
certain drugs, specifically Phenytoin, Cyclosporin and (in humans) pregnancy. 

Treatment involves cutting back the overgrowth to a more normal level. It is important to biopsy 
representative areas of the affected areas. Gingivectomy is most commonly performed with “cold steel” to 
remove the bulk of the tissue, followed by contouring with a fluted bur on the high-speed handpiece. It is 
important to maintain a two millimeter minimum biologic width of attached gingiva. The fluted bur helps to 
control hemorrhage along with digital pressure and topical astringents. Electrocautery should be used 
with caution to avoid thermal damage to the underlying bone. The excised tissue is then painted with 
several coats of Tincture of Myrrh and Benzoin, which help protect the tissue and provide topical relief.

Oro-Nasal Fistula
An oronasal fistula is defined as a communication between the oral and nasal cavities. It is 

usually secondary to periodontal disease and most commonly found on the palatal aspect of the maxillary 
canine teeth.  It can result from trauma to the maxilla or failure of the closure of an extraction site. ONF’s 
are commonly seen in dachshunds, shelties, collies and schnauzers. 

Clinical signs include chronic sneezing and nasal discharge that can be unilateral or bilateral.  
Diagnosis is based on probing the periodontal defect, the presence of blood in the nostril after probing or 
flushing saline into the defect and seeing the saline in the nostril. Closure of extraction sites should be 
made without tension on flaps to improve success. 

Suborbital Facial Swelling
Sudden facial swelling below the eye is a common presentation to the general practioneer. Often 

a draining tract accompanies it. One of the most common reasons for the swelling is an abscessed tooth-
the upper 4th premolar or the 1st molar. Other conditions to rule out are cysts and cancers. Don’t be 
fooled into thinking it is an insect sting and fail to check the teeth.

Diagnosis is based on the clinical signs and dental radiographs. If a fistula is present, contrast 
may be used to assist in the diagnosis. Usually a dental radiograph will differentiate which tooth is 
involved or is something more such as cancer present. Treatment is based on the differential diagnosis- 
an abscessed tooth should be extracted or have a root canal, cysts should be excised, including careful 
removal of the cyst lining. Tumors should be biopsied to determine the best treatment plan. Prognosis 
varies based on the diagnosis.

Base Narrow Mandibular Canines
BNMC teeth are a condition where the lower canine teeth traumatize the hard palate. This can 

result from a type III malocclusion resulting in a short mandible or from retained deciduous teeth. Often in 
puppies that are head shy, BNMC are present and when we look the pup in the eye we lift the chin, 
pressing the teeth into the hard palate. 

Left untreated, this condition can progress to an oronasal fistula as well as attrition of teeth 
making contact with each other.

Periodontal Disease
Certainly, periodontal is the most common “disease” of dogs and cats. Studies have shown 

70-80% of dogs and cats over 3 years of age have enough plaque and tartar buildup to justify a complete 
dental cleaning and evaluation.
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The Proper Prophy 
  

Robert S. Gaddis,  Jr . ,  D.V.M.Robert S. Gaddis,  Jr . ,  D.V.M.   
Indian Springs Animal ClinicIndian Springs Animal Clinic   
Veterinary Dental ReferralsVeterinary Dental Referrals   

Pelham, AlabamaPelham, Alabama   
  

Prophy Power Instruments:  Ultrasonic scalers 
!!   2 Types:  Piezoelectric 2 Types:  Piezoelectric   
        MagnetorestrictiveMagnetorestrictive   
!!   Uses electricity for powerUses electricity for power   
!!   Tip moves inTip moves in   circular,  ell iptical,  or f igurecircular,  ell iptical,  or f igure -- 88   
!!   Moves at  20Moves at  20 -- 40,000 cycles per second40,000 cycles per second   
!!   Can generate heatCan generate heat -- water cools and flusheswater cools and flushes   
!!   Try not to spend more than 10 seconds on the same tooth.Try not to spend more than 10 seconds on the same tooth.   

!!Care and MaintenanceCare and Maintenance   

""Follow Manufacturer recommendationsFollow Manufacturer recommendations   

""Wipe clean and dry the surfaWipe clean and dry the surfa cesces   
 
Prophy Power Instruments:  Sonic scalers 
!!   Use compressed air  for powerUse compressed air  for power   

!!   < 20,000 cycles per second< 20,000 cycles per second   

!!   Circular or oval t ip patternCircular or oval t ip pattern   

!!   Does not generate much heatDoes not generate much heat   

!!   Water flow is for f lushing debris awayWater flow is for f lushing debris away   

!!   Requires large capacity compressorRequires large capacity compressor   

!!Care and MaintenanceCare and Maintenance   

""FoFo llow Manufacturer recommendationsllow Manufacturer recommendations   

""Wipe clean and dry surfaceWipe clean and dry surface   

""LubricateLubricate   

 
Prophy Hand Instruments 
!!   Hand Hand scalerscaler   
!!   Used for calculus removal above the gumlineUsed for calculus removal above the gumline   
!!   Not intended to be used below the gumlineNot intended to be used below the gumline   
!!   POINTED back and tipPOINTED back and tip   
!!   Periodontal hand Periodontal hand curettecurette   
!!   Intended for remIntended for rem oving calculus below the gumlineoving calculus below the gumline   
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!!   ROUNDED back and tipROUNDED back and tip   
!!   Periodontal ProbePeriodontal Probe   

""   check pocket depthcheck pocket depth   
!!   Shepherds Hook ExplorerShepherds Hook Explorer   

""   evaluate “nooks and crannies” of teethevaluate “nooks and crannies” of teeth   
The Proper Prophy:  Instrument Care 
!!   Sharp instruments:Sharp instruments:   

""   remove calculus easierremove calculus easier   
""   remove calculus quickerremove calculus quicker   
""   decrease operator fatiguedecrease operator fatigue   
""   decrease patient discomfortdecrease patient discomfort   

!!   Dull instruments:Dull  instruments:   
""   burnish calculus into tooth surfaceburnish calculus into tooth surface   

!!   Sharpening instruments:Sharpening instruments:   
""   2 basic techniques2 basic techniques   

## stationary stone/mobile instrumentstationary stone/mobile instrument   
## stationary instrument/  mobile stonestationary instrument/  mobile stone   

""   curettescurettes   
""   scalersscalers   

\ 
Grading Dental Disease 
 Grade 1  Gingivitis only 
!!   Treatment recommendations:Treatment recommendations:   

""Daily homecareDaily homecare   

""Costs = minimalCosts = minimal   

Grade 2  Gingivitis and Plaque 
!!   Treatment recommendations:Treatment recommendations:   

""Homecare Homecare   

""Consider cleaning teeth soonConsider cleaning teeth soon   

""Costs = $Costs = $   

Grade 3  Gingivitis, Plaque and Tartar 
!!   Treatment recommenTreatment recommen dations:dations:   

""Dental cleaningDental cleaning   

""Possible dental  xPossible dental  x -- raysrays   

""Possible extractionsPossible extractions   

""Costs = $$Costs = $$   

Grade 4  Gingivitis, Plaque, Tartar and Bone Loss 
!!   Treatment recommendations:Treatment recommendations:   

""Extensive dental  cleaningExtensive dental  cleaning   

""Dental xDental x -- raysrays   

""ExtractionsExtractions   
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""Cost = $$Cost = $$   
 
Periodontal Disease 
!!   Periodontium:Periodontium:   

""   thth e supporting tissues of the teeth including:e supporting tissues of the teeth including:   
""     the gingiva, the gingiva,   
""     periodontal l igament,  periodontal l igament,    
""     cementum, cementum,   
""     alveolar supporting bonealveolar supporting bone   

 
Plaque is bad ! 
“Bacteria (plaque) accumulate on the surface “Bacteria (plaque) accumulate on the surface   
of the teeth,  gingival inflammation results ,  t issue destruction often fof the teeth,  gingival inflammation results ,  t issue destruction often f ollows if  plaque ollows if  plaque 
accumulation is  allowed to continue, and local and distant effects can be clinically significant.”accumulation is  allowed to continue, and local and distant effects can be clinically significant.”   
Plaque…facts… 
“Periodontal disease is  caused by plaque…“Periodontal disease is  caused by plaque…   
Allow plaque to accumulate,  and disease results…Allow plaque to accumulate,  and disease results…   
Prevent i t  accumulating, and diseasPrevent i t  accumulating, and diseas e will  never develop”e will  never develop”   
2002 AAHA Compliance Survey 
!!   Only 25% of dogs & cats diagnosed with Grade 1 or higher dental disease in previous 12 Only 25% of dogs & cats diagnosed with Grade 1 or higher dental disease in previous 12 

month period had any form of dental  prophylaxismonth period had any form of dental  prophylaxis   
Gingivitis & dental tartar (calculus) 
…the most common disorders report…the most common disorders report ed in dogs and cats in the United Statesed in dogs and cats in the United States   
 
 
The “Perfect” Prophy: Steps 
Prophy Steps:  Rinse mouth 
!!   Rinse mouth with antiseptic solution or gel.Rinse mouth with antiseptic solution or gel.   
!!   Helps reduce bacteria and clears working areaHelps reduce bacteria and clears working area   

Prophy Steps:  Supragingival calculus removal 
!!   Gross Calculus with fGross Calculus with f orcepsorceps   

!!   Hand or power scalers to remove smaller amountsHand or power scalers to remove smaller amounts   
 
!!   Supra gingival calculus removalSupra gingival calculus removal   
!!   Sonic,  ultrasonic,  rotary or hand scalerSonic,  ultrasonic,  rotary or hand scaler   

Prophy Steps:  Probing 
!!   Use periodontal probe to detect pockets of attachment lossUse periodontal probe to detect pockets of attachment loss   
!!   May ask DVM to check nowMay ask DVM to check now   

Prophy Steps:  Dental x-rays 
!!   Dental radiographs are very useful to show bone attachment loss on roots and permanently Dental radiographs are very useful to show bone attachment loss on roots and permanently 

document pathologydocument pathology   

Prophy Steps:  Subgingival calculus removal 
!!   Hand curettes work well  in pocketsHand curettes work well  in pockets   

!!   Use short  overlapping strokesUse short  overlapping strokes   
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!!   Deep pockets may need sx.Deep pockets may need sx.   

Prophy Steps :  Charting 
!!   Use a dental chart  with diagram of species for quick and easy notation and referenceUse a dental chart  with diagram of species for quick and easy notation and reference   

!!   Separate sheet or “sticker” chart  for recordSeparate sheet or “sticker” chart  for record   

!!   Use notations and abbreviations to save t imeUse notations and abbreviations to save t ime   

!!   Colored pens are nice,  but don’t  copy wellColored pens are nice,  but don’t  copy well   

!!   Veterinarian can Veterinarian can call  out pathology during oral exam (after cleaning) to be recordedcall  out pathology during oral exam (after cleaning) to be recorded   

!!   Be familiar with anatomyBe familiar with anatomy   

!!   Modified Triadan Numbering System works well  for naming teethModified Triadan Numbering System works well  for naming teeth   

!!   When using full  description, give arch first ,  then side,  then tooth i .e .  Maxillary right 4th When using full  description, give arch first ,  then side,  then tooth i .e .  Maxillary right 4th 
premolarpremolar   

!!   Canine Dental Formula:Canine Dental Formula:   
      
                2X (2X (   I3I3           C1C1           P4P4           M2M2     )  =   42) =   42   
        33     11       44         33   
    

!!   Feline Dental Formula:Feline Dental Formula:   
  
          2X   (   2X   (   I3I3           C1C1           P3P3         M1M1   )   =  30)  =  30   
      3      1       2        1     3      1       2        1       

!!   Client EducationClient Education   

!!   Be sure the client understands the VALUEBe sure the client understands the VALUE   
""   dd iscuss all  results  with clientiscuss all  results  with client     
""   show dental  chart  to ownershow dental  chart  to owner   
""   demonstrate homecare techniquesdemonstrate homecare techniques   

##   Less than one minute a dayLess than one minute a day   

!!   It’s  not complete without homecare!It’s  not complete without homecare!         

!!   Homecare delays the return of diseaseHomecare delays the return of disease       

!!   Educate client to do homecareEducate client to do homecare         

!!   Offer several product optiOffer several product opti onsons         

!!   Offer demonstration of homecareOffer demonstration of homecare         

!!   Recheck for complianceRecheck for compliance           

Prophy Steps:  Home Care 
!!   Daily brushing is  BESTDaily brushing is  BEST   
!!   Enzyme treated tooth paste or f lat  rawhide chewsEnzyme treated tooth paste or f lat  rawhide chews   
!!   Prescription T/D Diet™Prescription T/D Diet™   
!!   Eukanuba Dental  Defense System™Eukanuba Dental  Defense System™   
!!   Mouth washes/ gelsMouth washes/ gels   
!!   DentaBones,  Waltham™DentaBones,  Waltham™   
!!   Greenies Greenies   
! HealthyMouth water additive 
!!   OraVetOraVet   
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Contact information:Contact information:   
Bert Gaddis ,DVM 
Phone:205Phone:205 -- 988988 -- 86548654   
Fax:205Fax:205 -- 988988 -- 95109510   
EE -- mail:  ISACVETSmail:  ISACVETS @aol.com@aol.com   
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How to Get to the 3rd Level of Client Care 

 
Karyn Gavzer, MBA, CVPM 

 
Overview 
 
If you think that client relationships are built solely on successful diagnoses and treatments, 
think again!  New research from the field of neuroscience is yielding deeper understanding 
about the way people really think and the dominant role that emotions play in all human 
interactions,* including the ones that play out in your practice. This talk discusses new findings 
and provides applications to build more successful and rewarding relationships with clients.  
 
The Rationality of Irrational Behavior 
 
Research released in 2008 by the AVMA** shows that pet owners are more compliant, more 
loyal and more accepting of fees when they have a good feelings about you. Information 
published by the Gallup Press ** and other sources confirms the important role that feelings play 
in human behavior. Taken together, these data suggest that success in practice is based on 
clients’ feelings about you more than on your medical expertise. This may seem irrational, but it 
isn’t once you understand the new findings about how people process information. 
 
It has only been in the last couple of decades that the emerging field of neuroscience has begun 
to unlock the secret of how emotions work as a function of biology. Scientists are now using 
advanced technology to see how the brain responds to feelings and correlating brain activity 
with observable behavior. This has provided new insights into how the brain is wired. It also 
helps explains why even intelligent people make irrational choices and do things that make no 
logical sense.  
 
Feelings drive human behavior in ways that we are not aware of and sometimes, in spite of our 
better judgments. Neuroscience has shown that the basic connection between feelings and 
actions is so primary and deep that it easily overrides more rational thoughts.  
 
Most of us like to think that we are rational human beings. Research indicates, however, that we 
are first and foremost products of our biology. We are emotionally-driven creatures, as are our 
clients. The fact is that emotions exert such a strong influence on perceptions and behaviors 
that they must be attended to in order to successfully communicate and build trusting 
relationships.  
 
In the past, client service initiatives were mostly directed at meeting basic satisfaction criteria 
based on quality patient care. In other words, meeting the basic clients’ expectations for their 
pets’ care was enough – after all, isn’t that what they came for? Today, we know that quality 
patient care is only the starting point of client relationships and that these relationships are 
strengthened through emotional engagement and trust-building interactions. In short, people 
buy on emotions and justify their choices with logic. To successfully communicate with clients, 
we need to speak to them with emotional intelligence as well as facts and logic. 
The following chart is adapted from the work of John Fleming, Ph.D. and Jim Asplund.** It 
shows how emotional engagement with clients can be broken down into four distinct levels, 
starting with Level 1, at the bottom,  and building upward to the highest, Level 4: 
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              HIERARCHY OF EMOTIONAL ENGAGEMENT ** 
 
  

    Passion          Rave about you but often require high-maintenance 
 

 Fulfillment                     Bonded.  Say: “My practice” 
 

   Integrity          Tried it and it was “good enough” 
 

Confidence                    This is the foundation piece = visual appeal  
 
 
Automated Response  –Vs. – Authentic Connection 
 
If human beings were machines, we could automate processes to the point where we could 
program communications to achieve almost perfect and predictable results every time we 
interacted with another. When we try to automate responses with people, however, just the 
opposite happens and it usually backfires. For instance, if we try to substitute automated 
answering machines for people, we frustrate our clients – so much so that they quickly learn to 
circumvent the system to talk to a real person. It also backfires when we try to automate human 
behavior by asking receptionists to read from a script in response to client questions; or if the 
associates are directed to automatically shake clients’ hands when they enter exam rooms. 
Even though these seem like reasonable things to do, in practice they prevent individualized 
and authentic people-to-people connections that build trust and genuine rapport. They also have 
the potential to create negative impressions when others interpret the “automated” behaviors as 
insulting and insincere – just the opposite of your intentions! 
  
Summary  
 
Clients have changed! They are willing to spend money on their pets and they appreciate the 
medical options that you provide to help their pets. Clients are also more educated, 
sophisticated and demanding and they are quick to tell others about their experiences, which 
are based on their feelings, not facts.  
 
Today, it is necessary to incorporate both informational and emotional components into your 
client communications. This will help you make a positive emotional connection and build a solid 
foundation for trusting, satisfying relationships.  
 
 
*TED Talks 2011: www.ted.com/talks/david_brooks_the_social_animal?language=en 
**Pet Owner Price Sensitivity and Attitude Study, American Veterinary Medical Association 2007, 
Schaumburg, IL, BNResearch, Portland, OR 
*** Human Sigma Managing the Employee-Customer Encounter, 2007, Gallup Press, New York, NY, ISBN: 
978-1-59562-016-3 
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Preventive	  Care	  for	  Clients	  
	  	  	  	  

How	  to	  Please	  Clients	  and	  Avoid	  Problems	  in	  Practice	  
	  

	  	  	  	  	  	  Karyn	  Gavzer,	  MBA,	  CVPM	  
	  
The	  goal	  of	  this	  program	  is	  for	  you	  to	  learn	  skills	  and	  strategies	  to	  manage	  client	  relations	  better,	  avoid	  problems	  
and	  enjoy	  practice	  more.	  	  This	  is	  a	  discussion	  guide.	  Please	  fill	  in	  the	  exercises.	  Their	  purpose	  is	  to	  highlight	  the	  main	  
points	  of	  the	  program	  and	  facilitate	  discussion	  and	  idea	  sharing.	  
	  
Whose	  job	  is	  it	  to	  please	  clients?	  	  Most	  people	  would	  answer	  that	  it	  is	  everybody’s	  job!	  But	  if	  that	  were	  true,	  
wouldn’t	  everybody	  have	  specific	  client	  care	  duties	  included	  in	  their	  job	  descriptions?	  
	  
Exercise	  1.	  	  	  Instructions:	  	  Work	  with	  one	  or	  two	  others	  to	  identify	  at	  least	  one	  client	  care	  responsibility	  for	  
each	  of	  these	  positions.	  	  Be	  prepared	  to	  share	  your	  answers	  with	  the	  group.	  
	  
	  

• Veterinarian	  	  	  	  	  	  
	  

• Manager	  	  	  	  	  	  	  	  	  	  	  	  
	  

• Technician/Assistant	  	  	  	  	  	  	  	  	  
	  

• Ward/Kennel	  Attendant	  	  	  	  	  	  	  
	  

• Receptionist	  	  	  	  	  	  
	  
Preventive	  medicine	  is	  important	  for	  patient	  health	  and	  preventive	  client	  care	  is	  important	  for	  healthy	  client	  
relationships.	  	  There	  are	  many	  opportunities	  for	  you	  and	  your	  hospital	  team	  members	  to	  practice	  “preventive	  
medicine”	  to	  avoid	  common	  client	  complaints.	  Good	  client	  preventive	  care	  takes	  careful	  planning	  and	  preparation	  
but	  it	  is	  saves	  time,	  improves	  client	  satisfaction,	  and	  prevents	  mishaps	  and	  misunderstandings	  before	  they	  occur.	  	  
	  

	  
Exercise	  2.	  	  Instructions:	  	  Below	  is	  a	  summary	  of	  three	  techniques	  to	  help	  internal	  and	  external	  clients	  
appreciate	  you	  more	  and	  to	  help	  you	  manage	  client	  interactions	  professionally	  and	  well.	  Add	  your	  own	  notes	  
throughout	  the	  lecture	  to	  help	  you	  remember	  how	  to	  use	  each	  of	  them:	  
	  
1.	  	  Set	  client	  expectations	  	  
	  
2.	  	  Under-‐promise	  and	  over-‐deliver	  	  
	  
3.	  	  Treat	  co-‐workers	  like	  clients	  	  
	  

Page 321



©2014 Karyn Gavzer  www.karyngavzer.com  937-748-1156 
 

	  
Exercise	  3:	  	  Instructions:	  	  Work	  with	  a	  partner(s)	  and	  complete	  the	  list	  below	  by	  adding	  2	  –	  3	  other	  
opportunities	  for	  	  client	  preventive	  client	  care	  that	  the	  practice	  team	  members	  could	  explore	  for	  preventive	  client	  
care	  ideas	  to	  avoid	  problems	  before	  they	  start:	  
	  
1.	  Taking	  calls	  	  	  	  	   	   	  3.	  	  Answering	  questions	  	  	  	  	  	  	  	  	  	  	  	  5.	  __________________	  
	  
	  
2.	  Greeting	  clients	  	   	  4.	  ___________________	  	  	  	  	  	  	  	  	  6.	  __________________	  
	  
Trying	  to	  “hard	  sell”	  or	  to	  “guilt”	  clients	  into	  taking	  better	  care	  of	  their	  pets	  may	  work	  once,	  but	  it	  is	  a	  short-‐term	  
strategy	  that	  breaks	  trust	  and	  alienates	  clients.	  	  Professional	  “selling,”	  however,	  is	  based	  on	  educating	  clients	  in	  
engaging	  ways	  so	  that	  they	  sell	  themselves.	  	  And	  educated	  clients	  do	  more	  for	  their	  pets	  and	  appreciate	  you	  more,	  
too!	  	  
	  
	  
Exercise	  4.	  	  Instructions:	  Complete	  the	  sentences	  below:	  
	  

“Don’t	  sell.	  	  ___________________!	  
	  	  Because	  _________________	  clients	  sell	  themselves!”	  

	  
Mistakes	  and	  misunderstandings	  occur	  even	  in	  the	  best	  practices.	  We	  consistently	  handle	  upsets	  better,	  however,	  
if	  we	  put	  ourselves	  and	  not	  our	  emotions	  in	  charge.	  A	  technique	  to	  do	  that	  is	  called	  “framing”.	  It	  calls	  us	  to	  re-‐
direct	  our	  energy	  from	  how	  we	  are	  feeling	  (angry,	  fearful,	  resentful),	  and	  turn	  our	  attention	  to	  solving	  the	  problem	  
professionally.	  	  
	  
	  

Exercise	  5.	  	  Instructions:	  	  Complete	  the	  sentences	  below:	  
	  

“Keep	  your	  focus	  on	  the	  ___________________,	  	   	   	  
	  	  not	  on	  your	  ___________________.”	  

	  
	  
	  
	  
	  
	  
	  
	  
	  

Recommended	  Resources	  
	  
•  Crucial	  Conversations,	  Tools	  for	  talking	  when	  stakes	  are	  high	  –	  ISBN	  0-‐07-‐140194-‐6	  McGraw	  Hill	  
•  Educating	  your	  Clients	  from	  A	  to	  Z—ISBN	  1-‐58326-‐002-‐1	  AAHA	  Press	  
•  Effective	  Communication	  in	  Veterinary	  Practice	  –	  ISBN	  1-‐4160-‐4382-‐9	  Veterinary	  Clinics	  of	  North	  America	  
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How to Make the Value Proposition with Pet Owners – Pricing Issues 

 
Karyn Gavzer, MBA, CVPM 

 
Value, like beauty, is in the eye of the beholder  
 
Value is calculated based on subjective, often unconscious influences, but you have the  
ability to impact others’ perception of value by the way you explain things and the rapport you  
create with them.   
 
Value has an irrational component. For example, if a person wants a Starbucks’ cup of 
coffee, even if the Starbucks coffee shop is next store to a McDonald’s, where the coffee           is 
cheaper, they will often get the coffee they want.  Although the decision may be irrational  
from a cost perspective, the person will rationalize it to justify their purchase decision,  
e.g. “I can afford a little treat.” 
 
Consumer Pricing Psychology 
 
There is a new post-recession consumer mindset about value today that makes  
consumers more careful than they have been in the past about how they their spend money. For 
instance, you can expect them to question fees and ask for deals, discounts and coupons.  
Consumers have been taught that it is not smart to pay full price and that they should always ask 
for a deal.  What is different today is that consumers are now asking medical care providers for 
discounts - dentists, chiropractors, physicians and veterinarians - no medical profession is immune.  
We need to expect these questions and be prepared to handle them, rather than be offended by 
them.  Equally important, we need to train our hospital teams to handle conversations about money 
gracefully and professionally, without sounding defensive. 
 
Consumers love a deal and pet owners are no different. There are creative ways to give them deals 
without hurting your practice’s finances or reputation.  Don’t forget, however, that people will pay full 
price if they want something badly enough - witness the lines for the latest smart phones!  Why not 
borrow this strategy to stimulate more business and create a competitive advantage for your 
practice?  Think of new, better and different services to offer clients that they can’t easily get 
elsewhere.   
 
Think carefully before you take a price increase on perceived “commodity services,” like vaccines, 
that have low perceived value.  These services should be priced competitively or re-invented.  For 
instance, breed-specific vaccinations might be just the new, better and different service that pet 
owners would be willing to line up to get.   
 
Affordability is Different than Value 
 
Veterinary is expensive and studies show that clients think so.  They see it as part of the cost of 
owning a pet and do not blame veterinarians that it cost to take care of their pets – although you’d 
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hardly know it from the comments they make on fees when they are checking out! (Today’s 
consumers are aware that everything costs more and they make comments about it.) 
 
There a segment of the population that value veterinary care and want to take care of their pets, but 
they simply cannot afford it. The issue for them is not the value, but rather affordability.  
 
Dropping visits would suggest that some clients are just staying away and/or trying to find cheaper 
ways to care for their pets because they fear they can’t afford you.  For this segment of the 
population, it is important to make care affordable.  Discounting is one way to do that, but another 
excellent strategy is to stage veterinary care out over time. Two ways to do that are to split the annual 
visit into two visits, 6-months apart; or offer clients an annual health care plan for their pets that they 
pay by the month.  This would lower the cost of each visit and not compromise the veterinary care of 
the pet.   
 
Pay-by-the-month and 3rd party payments are good strategies if you need to make veterinary care 
affordable without discounting.  If you choose to offer a monthly payment plan, don’t make the 
mistake of getting into the finance business.  The rules and regulations there are difficult to meet and 
their are penalties if you don’t. The smart thing to do is to hire an outside financial service to handle 
the “backroom” for you. 

 
Take Aways 
 

• Questioning fees is part of the new consumer psychology on price and all medical health-care 
providers today need to learn how to skillfully handle price objections and questions about 
fees. 

• Veterinarians may place high value on different things than pet owners do. It is important to 
understand what pet owners value and explain things in terms that are relevant to them to 
show value. 

• Affordability is different than value and it needs to be addressed as a separate issue. 
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H.E.A.R.T. 
Use HEART to Hear Clients and Solve Problems 

	  
Karyn Gavzer, MBA, CVPM 
Practice Management Consultant 
 
H.E.A.R.T. is a simple, effective 5 step communication technique that all veterinary team 
members can use to improve client communication and solve problems in practice.  H.E.A.R.T 
stands for: 
 
H. = Hear 
E = Empathize 
A = Act 
R = Respond 
T = Thank 
 
Emotions are Powerful!   
 
Anyone on the veterinary team who has client contact is regularly thrown into situations they 
have to handle effectively.   It helps to have a plan!  And a good plan will always include an 
emotional component because you are dealing with people, not machinery, and people are 
emotional creatures. 
 
Emotions can de-rail your best intentions.  Think about: 

• How you feel when a client is unhappy and taking it out on you.   
• How you feel when you don’t understand why a client could have done, e.g., neglected 

their pet, or said something, like you were rude when you ae sure you were not. 
• A time when you’ve tried to handle a client situation but it didn’t work; or worse, it 

escalated and the client got even more upset. 
 
Now, think about how your emotional state in the above situations may have interfered with your 
ability to communicate effectively and solve the problem.  As you learn the H.E.A.R.T. 
technique, think about your own emotional state first and take a moment to put yourself and not 
your emotions in charge before you respond to the client.   
 
You Gotta Have Heart to Hear! 
 

1. Hear the problem.  Clients can be subtle or they can be direct.  Make sure you are 
paying attention for client signs of satisfaction or non-satisfaction so that you can 
respond appropriately. 

2. Empathize.  Listen with your eyes and your heart. Often clients give visual clues that tell 
us much more than the words they speak.  Have you ever heard a client say, “I guess 
that’s okay,” while they looked down and shook their head in a no?  Emotions tell the 
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truth about how others are feeling. They are often best heard your eyes. Use this 
information to inform you actions. 

3. Act.  Choose your response.  Make sure that it includes an empathetic statement.  
4. Respond to the Reaction.  Pay attention to what happens next.  Did the client relax a 

little?  Did they seem responsive; or did they act more upset?  In other words, make sure 
your response solved the problem. 

5. Thank the client for calling this to your attention/their patience/being understanding/ 
whatever is appropriate. And take a moment to appreciate yourself.  You deserve to 
reflect on the moment and feel good about it. So be sure to thank yourself for handling 
this situation so well with H.E.A.R.T.! 
 

NOTE:  Repeat Steps 1- 5 as often as need during the conversation to ensure that the client is 
“with you” and that you solution satisfies. 
 
For additional reading: 

The Customer Culture Imperative, 2014, Dr. Linden Brown, Chris Brown, Teaching empathy:  

Evidence-based tips for fostering empathy in children, 2014, Gwen Dewar, Ph.D.,  
http://www.parentingscience.com/teaching-empathy-tips.html   
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3 Telephone Mistakes  
Even the Best Veterinary Receptionists Make    

 
Karyn Gavzer, MBA, CVPM 

 
Learning Objectives: 

• Learn the three telephone mistakes even the best practices make 
• Learn ways to avoid telephone mistakes and please clients 
• Learn how to critique a client call to the practice using the techniques taught 

 
Veterinary practice receptionists have more client contact over the telephone than they do in the 
office; but oversight of these critical conversations seldom occurs and busy receptionists often 
don’t realize the mistakes they make that hurt the practice’s reputation and business. 
 
I’ve made “secret shopper” calls most of my career and listened and read 100’s of audiotapes, 
transcripts and reports of calls. Over time, a clear pattern emerged revealing three common 
mistakes that even well-intentioned, well-trained staff members make. What follows is a list of 
the three most common telephone mistakes as well as insights and ideas for training and 
coaching to help staff members improve in this critical communications area: 
 
1. Right Words – Wrong Message! 
 
Have you ever called a veterinary practice and heard a disinterested, sing-song voice answer, 
“Hello.  X-Y-Z Veterinary Hospital, Jane speaking. How can I help you?” 
 
Even though all the words were right, the message was all wrong!  The real message the caller 
receives is:  “I’m mindlessly answering the phone and I have other things I’d rather be doing 
than talking to you.”  It is hardly the warm, welcoming, interested-in-you message most 
practices want to convey to callers!   
 
Practices can create a competitive advantage for their hospital by training beyond just the words 
and teaching team members to engage with callers. How would they sound and act if a good 
friend was on the other end of the telephone line? Would they rush through the conversation or 
treat the caller with indifference?   
 
Help them see that clients and other pet owners who call are friends of the practice. They are 
trying to give you businesses by entrusting their pets to your care. Raise the bar on how 
receptionists answer the phone:  Ask them to set the goal to make callers feel like welcomed 
friends. That’s something that requires full engagement that words alone cannot do. 
 
2. No Solution Offered 

Page 327



 
 

©2014	  Karyn	  Gavzer	  	  	  www.karyngavzer.com	  

 
Clients and other pet owners call the practice every day looking for help. They are letting you 
know that their pets have a problem and they would like you to help them solve it. Their pets are 
sick, in pain, not themselves, or in need of other veterinary care. By calling, these pet owners 
are also telling you that they are willing to spend money to solve their pets’ problems; yet, most 
if these callers are given only information, not the solutions they want.   
 
When clients and pet owners call, the most important thing is to understand their problem and 
offer them a solution.  If it is something simple, like a request for a prescription refill, work with 
the caller to find a convenient time for them to pick up the prescription; sign them up for your 
prescription home delivery plan, or find another solution that fits their situation.  
 
Make sure you really listen so that you can offer a customized solution to the caller.  Even 
seemingly simple requests, like getting a prescription filled can backfire if not handled well. 
Clients don’t understand why they can’t come in at closing time and expect to get a prescription 
filled at the last minute; or why their pets’ prescriptions require the veterinarian’s approval or a 
laboratory test before they can be filled. Training needs to prepare team members to address 
different scenarios with empathy and skill. 
 
Possibly the worst case of failure solve clients’ problems happens when clients call to ask for 
advice about pets who are just “not themselves.” In ALL cases, the best solution is to invite the 
clients to bring their pets in to see the veterinarian. This is a solution that offers pet owners 
peace of mind –if they are concerned enough to make the call, they are looking to alleviate their 
worry. It is amazing how often team members fail to offer an appointment in situations like this. 
Frequently, it is because of the misguided notion that they will appear pushy when, in fact, it is 
the best solution for the pets, their owners and the practice. 
 
3. Making the Conversation about Money  
 
It’s easy to make a price-shopper’s call into a conversation about money.  After all, isn’t that 
what they called about?   A better way to turn “bargain hunters” into clients is to change the 
conversation.  Respond differently than others to their questions about costs. Simply giving 
callers a price is the wrong approach because it makes the conversation about money and not 
about their pets.  
 
In today’s economy, almost everyone is worried about costs. There is a real probability that the 
callers may be responsible pet owners who just want to make sure that they can afford the visits 
for their pets. According to research, another possibility is that they believe preventive veterinary 
care, such as vaccinations, is a commodity and that the only difference is the price.  
 
Challenge yourself to see price shoppers differently and change the conversation.  Make it 
about their pets.  Ask their pets’ names, age, sex, and health status. 
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Give callers a reason to believe that making an appointment with your hospital is the best 
choice.  Always try to include a point of differentiation that fits your branding e.g., “Our clients 
always tell us how much their pets like coming here. I’m sure that Max will like it, too!”   
  
Finally, don’t forget to solve their problem by inviting them to make an appointment. 
Telephone mistakes like these happen every day in practice. They waste time, alienate callers, 
and negatively impact appointments.  I hope this talk gives you better ideas to help staff 
members excel when they are on the phone. 
 
3 Key Take Aways 
 

• Receptionist’s training needs to go beyond the words and focus on the positive feelings 
team members want others to have about them and the practice.  

• Always be ready to offer callers a solution when they call. Usually that means making an 
appointment.   

• It is important to make the conversation about the pet, even when someone is asking 
about the price.  

 
Special thanks to Marsha Heinke, DVM, EA, CPA, CVPM and her team at Marsha L. 
Heinke, CPA, Inc. and to Denise Tumblin, CPA, and her team at Wuitchett, Tumblin & 
Associates for information shared for this story from their secret shopper work. 

 
Resources:   
 

• Practice Survival:  5 Mistakes Your Veterinary Office Receptionist is Making on the  
Phone, September 1, 2012, DVM 360 
(http://veterinarynews.dvm360.com/dvm/article/articleDetail.jsp?id=785815) 

• Working with Emotional Intelligence, Daniel Goleman, 1998 
• Your Industry representative  
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Class IV Laser Therapy 
Session I - The Science Behind High Power 

John C. Godbold, Jr. D.V.M. 
Stonehaven Veterinary Consulting 

Jackson, Tennessee 
 
 
The Science of Photobiomodulation 
 
Laser therapy is the result of electromagnetic energy interacting chemically and biologically with tissue causing 
“photo-bio-modulation”.  Electromagnetic energy affecting biological processes is not a novel concept – it fills our 
environment as photosynthesis occurs in plants and literally surrounds us as Vitamin D is formed in our skin cells. 
 
The observation of light producing healthful tissue effects is old, noted but not understood, by early Greek 
physicians.  Medical use of light in the modern era predates the development of lasers, which have now 
transformed light therapy.  Lasers allow light therapy to be targeted, specific and quick.   
 
Lasers produce a single wavelength (monochromatic) beam of light, collimated as it is generated.  Laser light has 
the property of being coherent, or in phase, which in simple terms means it is uniform and very orderly light.  
Class IV laser therapy uses a simple beam of light - monochromatic, coherent, collimated light – to penetrate 
deeply into tissues and produce positive tissue changes.  
 
The Results of Photobiomodulation 
 
Laser therapy reduces pain, reduces inflammation and accelerates healing.  
 
Patient perception of pain is reduced by an increased release of endogenous opioids (tissue endorphins).  Nerve 
cells are affected, nociceptors are suppressed, stimulation thresholds are increased, and neuronal impulses are 
reduced. 
 
Inflammation is reduced by decreased release of prostaglandins and inflammatory mediators, by increased 
macrophage activity and leukocytic phagocytosis, and by edema reducing edema via dilated lymphatic vessels. 
 
Healing is accelerated by increased blood flow from vasodilation, by increased angiogenesis and capillary 
production, by increased release of stimulating cytokines, and by stimulation of fibroblast activity and collagen 
production. 
 
How do photons (little packets of electromagnetic energy) produce such dramatic biological changes?  The list of 
documented mechanisms and effects in laser treated tissue is extensive.  Electrical, temperature and pressure 
gradients are created as coherent laser light is polarized by the mixed density of tissue.  Chromophores - photon 
absorbing chemicals and structures in tissue, cells, and sub-cellular organelles - absorb the electromagnetic 
energy.  Electron chain transport mechanisms in mitochondria, cell membranes and epithelial tissues are 
stimulated.  ATP production increases, and DNA and RNA synthesis is increased.  Enzymes (such as the 
cytochrome oxidases) are directly stimulated. Nitric oxide (NO) and reactive oxygen species (ROS), both 
important in signaling mechanisms, are increased.        
 
Treating Animals with Laser Therapy 
 
In the veterinary profession Class IV laser therapy has rapidly developed, with practitioners leading the way in 
beta testing, protocol development, case reporting, and dissemination of information about the technology.   
 
Patients presenting with pain, inflammation, or healing tissue are candidates for Class IV laser therapy. 
 
Incorporation of Class IV laser therapy into routine pain control protocols is appropriate.  As an adjunct to medical 
protocols, laser therapy is helpful after surgery and dental procedures.  
 
Patients with a wide variety of acute problems benefit from Class IV laser therapy.  These conditions may be 
treated only once, or, multiple times over several days or weeks.   
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Chronic conditions involving pain, inflammation and healing may also be helped, although treatment has to extend 
over a longer time, and frequently will be followed by on-going treatment to maintain effect.   
 
Evidenced Based Data  
 
When first introduced to laser therapy most veterinarians ask for evidence based data.  Initially most of the 
knowledge therapy practitioners had about laser therapy was experience based information shared within the 
profession.  
 
Now veterinarians can find evidence based data in peer reviewed publications and scientific literature.  The 
results of in-vitro and in-vivo studies and clinical trials are readily available in publications like Lasers in Medicine 
and Surgery, Photomedicine and Laser Surgery, and Lasers in Medical Science.  Veterinarians are joining 
organizations like the American Society of Lasers in Medicine and Surgery, the North American Association for 
Light Therapy, and the World Association for Laser Therapy, and are attending their annual and biannual 
conferences. 
   
There is a vast amount of published information about laser therapy.  A convenient way to access abstracts of 
thousands of publications is through the internet search portal http://www.ncbi.nlm.nih.gov/pubmed/.  The site can 
easily be found by simply doing an internet search for “PubMed”.  
 
Additional information about a variety of medical laser applications is available online from the independent 
American Institute of Medical Laser Applications (http://www.aimla.org/).  Continuing education credits are 
available for AIMLA’s on-line multi-media courses.  Completion of course modules leads to certification by AIMLA. 
 
Lasers for Photobiomodulation 
 
Lasers are classified based on their ability to do harm if used improperly.   
 
Class I lasers are enclosed lasers as in CD players and laser printers.  Class II lasers are visible, diffuse beam 
lasers as in grocery store scanners and bar code readers.   
 
Class III lasers are higher in power, ranging from 5 milliwatts (mW)) to 500 mW (0.5 W).  Laser pointers are Class 
III, as are some medical devices.   
 
Class IV lasers – those over 500 mW in power – are used in medicine and surgery, as well as in military and 
industrial applications. 
 
Class III therapy lasers are available, but have limited applicability for the diversity of deep tissue conditions seen 
in general veterinary practices.  Under 500 mW in power, they are referred to as “low power”, “LLLT” (Low Power 
Laser Therapy) or “cold laser” devices.  Very low power Class IIIa therapy laser devices use the same 5 mW laser 
diodes used in laser pointers.   
 
Class III therapy lasers are applicable for treatment of superficial lesions and wounds.  They can be used for 
treatment of deeper tissue and musculoskeletal conditions, but, to achieve effective target doses, treatment times 
are prohibitively long. 
 
Class IV therapy lasers are usually diode lasers emitting light in the 790 – 980 nanometer wavelength range.  The 
longer wavelengths in this spectrum have the deepest tissue penetration and produce excellent 
photobiomodulation.  Class IV therapy lasers currently range in power from as low as 1 W (Watt) up to 15W.   
 
Like Class III therapy lasers, low power Class IV therapy lasers, with 1 to 2 W of power, are applicable for 
treatment of superficial lesions and wounds.  Using low power CIV therapy lasers to deliver an effective target 
doses in deep tissue requires very long treatment times. 
 
More efficient Class IV therapy lasers now have power capabilities of 10, 12 or 15 W, with wavelengths in the far 
end of the diode laser spectrum.  With these devices effective treatments can be delivered in an acceptable 
amount of time, even when treating deep tissue conditions in large patients. 
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Target Dose  
 
Success in treating conditions depends on delivering an appropriate dose of laser energy into the affected tissue.  
Insufficient dosing results in treatment failure.  Overdosing wastes time and practice resources.  Target doses are 
expressed in J/cm2.  One Joule (J) is the energy delivered with one Watt of power in one second.   
 
Established target doses are:  

Superficial Conditions 
(conditions in tissue we can see) 

3 - 4 J/cm2 
 

Deep Conditions 
(conditions under the skin) 

8 - 10 J/cm2 
 
Power and time are inversely proportional in calculating Joules delivered.  Treatment time can be reduced by 
increasing power.  Likewise, time increases if power is reduced.   
 
When treating superficial conditions with a lower target dose, power usually remains relatively low since achieving 
a target dose of 3 - 4 J/cm2 does not take long.  Many superficial conditions affect sensitive tissue and a lower 
power setting is more comfortable for the patient.  When treating deep tissue conditions, power is increased to 
reduce time required to achieve a target dose of 8 - 10 J/cm2.    
 
Software 
 
Protocols for treatment of specific conditions are available in the software in better quality therapy lasers.  These 
software defined treatment protocols have proven very effective when used to treat appropriately sized areas of 
affected tissues. 
 
New software allows for the input of patient specific characteristics: body type, skin color, and coat length and 
color.  The software uses this information to deliver a protocol allowing maximum photon penetration.               
 
Treatments also can be administered using operator-defined protocols.  Experienced veterinary laser therapists 
shorten treatment times by increasing power using custom settings available in therapy laser devices.  Treatment 
charts and easy to calculate custom protocols have been published and are readily available. 
 
Healing Without Harm 
 
Virtually any medical laser has potential to do damage if used improperly.  Proper training about a device, and 
how to safely use, it gives practitioners and staff the confidence that patients can be treated without harm.  
 
Patients tolerate treatments very well, experiencing a gentle and pleasant, non-therapeutic warming sensation in 
the tissue.  Most patients relax as treatments are administered. 
 
Eye protection is critical when using any Class IV laser.  All persons in the treatment area should wear 
appropriate safety glasses and pay strict attention to avoiding direct exposure of the patient’s eyes. 
 
Darkly pigmented hair and skin more readily absorb diode laser wavelengths of light.  To avoid overheating 
pigmented tissue, faster scanning treatment technique is used. 
 
Most contraindications for laser therapy are based on prudence rather than clinical data.  Treatment of the thymus 
and thyroid glands, open epiphyseal areas, testicles, and the gravid uterus are historical contraindications.  
Treatment after administration of photosensitizing medications is a possible contraindication. Areas of active 
hemorrhage should not be treated because of transient vasodilation.   
 
Treatment directly into the eye is a definitive contraindication, as is treatment of malignancy, or surgical sites 
involving malignancy.  Recent publications have verified that laser therapy stimulates proliferation and invasion of 
some human malignancy cell types. 
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Class IV laser therapy is an evolving science in veterinary medicine.  As the technology has grown in use, the 
experience of hundreds of practitioners has contributed to a better understanding of how to achieve reproducible 
success with treatments.   
 
Treatments should be designed to achieve a dose appropriate for the condition, and to include an appropriate 
number of treatments, at appropriate intervals.  Some conditions require only a single treatment, some require 
multiple treatments, and others require long term maintenance treatment after achieving clinical improvement.  
 
Established target doses are safe starting points for successful treatment design. Variations in target depth, tissue 
mass, tissue density, and disease process may require dose adjustment for best effect.  Some conditions require 
doses between the superficial and deep doses.  A small number of conditions require higher than established 
doses.  
 
Suggested Reading and Scientific Literature about Laser Therapy 
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Class IV Laser Therapy 
Session II - The Healing of High Power 

John C. Godbold, Jr. D.V.M. 
Stonehaven Veterinary Consulting 

Jackson, Tennessee 
 
 

Healing with High Power 
 

Class IV laser therapy is an evolving science in veterinary medicine.  As the technology has grown in use, the 
experience of hundreds of practitioners has contributed to a better understanding of how to achieve reproducible 
success with treatments.   
 
Treatments should be designed to achieve a dose appropriate for the condition, and to include an appropriate 
number of treatments, at appropriate intervals.  Some conditions require only a single treatment, some require 
multiple treatments, and others require long term maintenance treatment after achieving clinical improvement.  
 
Established target doses are safe starting points for successful treatment design. Variations in target depth, tissue 
mass, tissue density, and disease process may require dose adjustment for best effect.  Some conditions require 
doses between the superficial and deep doses.  A small number of conditions require higher than established 
doses.  
 
More efficient Class IV therapy lasers now have power capabilities of 10, 12 or 15 W, with wavelengths in the far 
end of the diode laser spectrum.  With these devices effective treatments can be delivered in an acceptable 
amount of time, even when treating deep tissue conditions in large patients.  Software protocols allow treatment 
with predictable and reproducible results. 
 
Procedure Conditions 
 
Most post procedure patients require a single treatment immediately after the procedure.  Examples are patients 
undergoing elective surgeries, minor dental procedures, and closure of minor wounds.  Post procedure patients 
with more extensive tissue disruption should receive additional treatments (2-6) daily or every other day. 
   
Treat non-oncological surgeries and tissue disruptive dental procedures intra-operatively or immediately after the 
procedure. 
 
     1.  Routine and elective surgeries and dental procedures:      
 - Single treatment                       
 - Treat prior to recovery before patient leaves the procedure area. 
  Examples: 
   Canine and Feline Ovariohysterectomy 
   Canine and Feline Orchidectomy 
   Feline Declaw 
   Puppy Tail Dock and Dewclaw Removal 
   Routine Dental with Gingivitis 
   Routine Dental with Simple Extraction 
   Abscess Incision, Drainage and Flush  
 
     2.  Surgery and dental procedures with greater tissue damage:      
 - Initial treatment prior to recovery while patient is still in the procedure area   
 - Second treatment 24 hours post procedure       
 - Additional treatments every 48 hours         
 - Degree of tissue damage dictates total number of treatments 
  Examples: 
   Laparotomy, Thoracotomy 
   Enterotomy, Cystotomy 
   Hernia Repair 
   Brachycephalic Syndrome Surgery 
   Stifle Surgery – ACL, Medial Patella Luxation  
   Femoral Head Ostectomy 
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   Dorsolateral Hemi-Laminectomy 
   Amputation 
   Abscess with Cellulitis, Incision, Drainage, and Flush 
 
Acute Conditions 
 
Acute cases are those of short duration with a prognosis of full recovery with treatment.  The have a clear 
beginning, middle and end.  Acute conditions are treated a single, or multiple times, until resolution of the 
condition.  Patients with acute conditions that include pain, inflammation, a healing process, or a combination of 
any of these, are candidates for Class IV laser therapy.   
 
     1. Acute Conditions with minimal to moderate tissue disruption: 
 - Single treatment as adjunct to medical and other management protocols   
 - Treat during initial office visit 
  Examples: 
   Conjunctivitis 
   Pyotraumatic Dermatitis 
   Allergic Pododermatitis 
   Acute Otitis 
   Acute Anal Sacculitis        
   Sprain or Strain - Minor 
   Dorsal Lumbar Mysositis/Myalgia 
 
     2. Acute Conditions with moderate to severe tissue disruption: 
 - Multiple treatments as adjunct to medical and other management protocols 
 - Initial treatment during initial office visit 
 - Subsequent treatments every 48 hours on re-presentation according to      
 management plan 
 - Degree of tissue damage dictates total number of treatments 
  Examples: 
   Rhinitis/Sinusitis 
   Gingivitis/Stomatitis 
   Aural Hematoma 
   Pharyngitis  
   Tracheobronchitis 
   Pancreatitis 
   Enteritis 
   Cystitis/Urethritis/Feline Lower Urinary Tract Disease 
   Sprain or Strain - Severe 
   Insect Bite/Snake Bite 
   Fractures 
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Chronic Conditions -  
 
Chronic cases are those of long duration.  They may have a prognosis of full recovery with long term treatment 
but likely will require continued treatment to maintain effect.  Chronic conditions require multiple treatments to 
achieve clinical improvement, followed by maintenance treatments to maintain the effect.  Patients with chronic 
conditions that include pain, inflammation, a healing process, or a combination of any of these, are candidates for 
Class IV laser therapy. 
 
Successful treatment design for chronic conditions follows accurate diagnosis and an assessment of chronicity.  
Practitioners must avoid having a “one-size-fits-all” treatment design for chronic condition patients.  Patients with 
chronic conditions are treated in three phases: 
 
Induction Phase -            
 Multiple (6-12) every other day treatments until clinical improvement is noted.  The degree of tissue 
 abnormality and chronicity dictate the number of induction treatments.  Evaluation of an acceptable 
 response to treatment depends on the patient signalment, the condition, and the expectations of the 
 clinician and the owner. 
 
Transition Phase –  
 Gradual reduction in frequency of treatments to establish the frequency required for maintenance of 
 desired effects. 
 
Maintenance Phase –  
 Treatment at a frequency that maintains clinical results.  Most chronic conditions can be maintained with a 
 treatment every 3-4 weeks.  Frequency must be adjusted to the patient’s  requirements.  Client 
 involvement in determining frequency of maintenance phase treatment is helpful. 
    
     1. Chronic Conditions with prognosis of full recovery after long term treatment: 
 - Multiple treatments as adjunct to medical and other management protocols 
 - Initial treatment during initial office visit 
 - Subsequent induction treatments 2-3 times a week until a clinical response is noted 
 - Degree of tissue damage dictates total number of induction treatments 
  Examples: 
   Lick Granuloma  
   Demodicosis 
   Drug Resistant Bacterial Infections 
   Feline Acne 
   Neuropathies 
   Intervertebral Disk Disease 
    
     2. Chronic conditions requiring long term maintenance treatment:  
 - Multiple treatments as adjunct to medical and other management protocols 
 - Initial Induction Phase treatment during initial office visit 
 - Subsequent induction treatments 2-3 times a week until a clinical response is noted 
 - Degree of tissue damage dictates total number of induction treatments 
 - After clinical response is achieved, begin Transition Phase treatments to reduce the    
 frequency of treatments to the minimum frequency required to maintain effect 
 - Adjust frequency of Maintenance Phase treatments as needed 
  Examples: 
   Dermatomyositis 
   Chronic Otitis Media/Externa 
   Feline Oral Inflammatory Disease  
   Peridontal Disease  
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   Feline Asthma 
   COPD 
   Inflammatory Bowel Disease 
   Arthritis/Degenerative Joint Disease       
   Partial Cruciate Ligament Tear - Non-Surgical 
   Neuropathies 
   Cauda-Equina Syndrome 
 
Uncommon Conditions 
 
Veterinarians have pushed laser therapy forward quickly, asking why not, rather than why.  The profession has 
good knowledge about how to treat common conditions with predictable and reproducible patient response.  That 
knowledge leads to consideration of how to treat less common conditions. 
 
A double blind clinical trial for each condition veterinarians might treat with laser therapy would be ideal.  But, 
clinical trials are time consuming, expensive, often require corporate funding, and simply will never be available 
for all the conditions veterinarians encounter.   
 
The burden for continuing to “push the envelope” with laser therapy falls on practitioners willing to identify 
appropriate conditions, treat them with laser therapy when changing no other parameter, and report successes 
and failures. 
 
Practitioners have done that in the past, leading to successful protocols for treating aural hematoma, anal 
sacculitis, lick granuloma and elbow hygroma.  The use of therapy lasers in managing asthma, feline 
IBD/Pancreatitis and eosinophilic granuloma complex is now based on practitioner experience. 
 
Conscientious attention to detail in how patients are treated, and how they respond, must be included in shared 
reports of success and failure.  Continued survey of published studies and data must also be included in 
evaluation of cases.  Combining shared experience with evidence based data will allow more conditions, and 
more patients, to be treated with laser therapy. 
    
The Economics of CIV Laser Therapy 
 
Investment in a current generation, veterinary specific therapy laser requires a significant capital equipment 
expense.  The return on the investment in a therapy laser is excellent.  The primary benefits are those that 
patients and clients receive, and those the practice realizes in elevation of technology and team confidence.  
Secondarily, the return on investment is excellent, with positive revenue being produced by most practices in the 
first month of use.  
 
When using Class IV laser therapy as part of a pain control protocol, the fee for the entire protocol can be 
increased by $15 - $25. 
 
Treatment for acute conditions usually involves 1-3 treatments.  These are invoiced either individually at $48 - $68 
per treatment or as a group at $43 - $63 per treatment. 
 
Treatment of chronic conditions is invoiced as a protocol that averages $43 - $63 per treatment during the 
induction period.  The entire fee for the induction is invoiced at the start of treatment to encourage client 
compliance through the entire protocol.  Individual long term maintenance treatments are invoiced at $48 - $68 
per treatment. 
 
Note:  these fees represent an average of what the author has informally noted is being charged for CIV laser 
therapy in the United States.  This information is given so those considering the technology will have some idea 
about possible return on investment.  Each practice should establish its own appropriate fee structure.  
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Laser Therapy Devices - What is important to consider? 
 
Power –   
 What is the maximum power delivery?  Higher power devices are more efficient.  They can treat deep  
 tissue conditions in a shorter time.  Look at specifications for the device rather than listening to a sales  
 pitch.  Peak, pulsed, and super-pulsed expressions of power are misleading. Look at the specifications for 
 the device and the maximum power will always be listed, although sometimes in small print.  The author  
 recommends a minimum of 6 Watts for a feline only practice, 10-12 Watts minimum for a general small 
 animal practice and 12-15 Watts for a large animal practice.    
 
Veterinary Specific Design –  
             Consider whether the device has a veterinary specific design, or whether it has been adapted for           
 veterinary use.  Will the device withstand the rigors of use in a veterinary environment?  Does the device 
 have veterinary specific delivery handpieces?  
 
Veterinary Specific Software Protocols –  
 Look carefully at the software of the device.  Are there software protocols in the device to treat your  
 patients and the conditions they have?  Are those protocols patient specific - meaning does the software  
 adapt to the skin color, coat length and color of your patient?  And, does it include treatment of all of the    
 conditions you actually treat every day? 
 
Installation, Training and Support –  
 Ask who is going to install the therapy laser on-site.  Who is going to train you and your staff?  Will it be 
 shipped to you in a box, to open and use, with some printed instructions?  Or, will it be delivered with 
 education by someone trained to do so, for you and for your staff?  Who will be available to answer 
 questions as you begin to treat patients?  Are they only available by phone, or will they come back in for 
 further training if needed?   
 
Service, Warranty and Loaner Program –  
 Look carefully at who, what, when and where support is delivered for your therapy laser.  Read the 
 warranty very carefully.  Ask questions about who covers what type of problem with the equipment.  Ask 
 about the loaner program.  If your device has problems, how long will you be down?   
 
Cost –  
 Perhaps the least important consideration for a device that gives such a high return on investment.  The 
 author recommends investing with one of the leading vendors of high power, veterinary specific software 
 and design therapy lasers.  Establish a relationship with the company representative for purchase, 
 personal installation, team training, and support that will lead to the expected results and return on 
 investment.  
 
Handpiece selection 
 
Therapy lasers are equipped with two basic types of handpieces or “applicators” – those for treating superficial 
tissue conditions and those for treating deep tissue conditions. 
 
Superficial applicators emit a wider beam of laser light and are designed to be held a short distance from the 
tissue.  Because they are not used in contact with the tissue there is a significantly higher amount of photon 
reflection and refraction at the tissue surface.  Reduced numbers of photons penetrate into the tissue.  But, since 
superficial tissue conditions require a lower target dose, effective treatments can be administered within a 
reasonable time.   
 
Deep tissue applicators have a “ball” on the end, emit a more collimated beam, and are designed to be placed in 
contact with the tissue with light pressure.  Pressing the ball into the tissue reduces reflection and refraction, 
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moves the light source closer to the target, and reduces superficial photon absorption by hemoglobin by forcing 
blood out of capillaries.  The result is a higher number of photons reaching the target. 
 
When using high power settings with the deep tissue applicator in contact with the tissue, the applicator will also 
serve as a “heat sink,” absorbing some of the warmth from incidental absorption by pigments. 
 
There are applications when it is appropriate to modify applicator use.  Apply only light contact when moving a 
deep tissue applicator over bony protuberances, painful arthritic areas, or other sensitive tissue.  The collimated 
beam of deep tissue applicators can allow more focal treatment of tissue when treatment from several inches 
away is required, as in intraoperative treatments requiring asepsis, or when patient intolerance requires treating 
into the mouth from a distance.  
 
Delivery Mode 
 
Veterinary therapy laser software protocols often pulse the laser light at different frequencies (Hz) – not to be 
confused with wavelength.  The early concepts of pulsing were based on studies that demonstrate different 
cellular responses to different Hz. 
   
These protocols are effective, but there is growing evidence that response is dependent on the total amount of 
energy delivered to the tissue (Joules), rather than the Hz with which it is delivered.   
 
When a diode laser pulses, it is only “on” 50% of the time, regardless of the frequency of the pulses.  In 
continuous wave (CW) operation, the laser is on constantly.  Thus, in CW mode a recommended target dose will 
be delivered in half the time.   
 
Newer software allows users to turn off pulsing in protocols, significantly reducing treatment time.  There is little 
benefit in turning off pulsing when treating superficial tissue conditions since treatment times are short.  When 
treating deep tissue conditions, often involving large or multiple areas, treatment time becomes an important 
factor.  Turning off pulsing so delivery is CW only can become a “deal maker” when deciding whether the time to 
treat a deep tissue condition is feasible. 
 
Treatment Techniques 
 
Proper treatment technique requires attention to more than just selecting a protocol and waving the handpiece 
over the tissue.  Attention to detail will maximize treatment results. 
  
Know what your handpiece does to the light beam –  
 Begin by knowing what your handpiece does to the light beam.  Look at the visible red aiming beam  
 and notice what happens to the light when you are in contact with tissue and when you move away  
 from tissue. Does the light diverge when the handpiece is backed away from the tissue?  Or does it  
 remain collimated?   
 
Treat from all possible directions – 
 Delivery from 360 degrees is optimal.  When not possible, treat from all possible directions.  The   
 goal is photon delivery into all of the target tissue – “tissue illumination”.    
 
Hold the handpiece perpendicular to the tissue – 
 Keep the handpiece perpendicular to the tissue to minimize reflection. 
 
Treat with two hands when possible –  
 When treating deep tissue conditions, especially musculoskeletal conditions, use the hand not holding  
 the handpiece to help maintain handpiece pressure on the target tissue.  Monitor  muscle tension,  
 patient response, and manipulate joints through range of motion. 
 
Monitor skin and hair coat temperature – 
 When pigment levels are higher more photons are absorbed superficially and tissue is warmed more  
 rapidly at the surface.  Gentle warming is pleasant; progression to heating is not.  Monitor skin and hair  
 temperature when using higher power levels.  If heat is detected, then increase speed of movement  
 across the tissue surface. 
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Complete the diagnosis before treating – 
 Laser therapy is an easy modality and patient treatment can begin quickly. Correct diagnosis is critical  
 to success.  Why is that lick granuloma appearing?  Is that an otitis externa, or also an otitis media?   
 Does that “cystitis” involve a malignancy?  Is Demodex a factor in that skin condition?  Ask questions,  
 diagnose, and then treat.     
 
Treat the correct area, and all affected areas – 
 Complete diagnostics assures treatment of the correct area and of all affected areas.  Treating arthritic  
 hips?  Have you assessed the stifles, the hocks, and the lumbar spine?  What about the forelimbs?  
  
Treat joints through full range of motion – 
 For best effect in treating joints, photons must penetrate into the joint.  Facilitate photon transmission by  
 treating with an understanding of anatomy, directing the laser beam into the joint while progressing  
 through a range of motion.  During treatment spend 1/3 of the time in normal position, 1/3 in flexion, and  
 1/3 in extension. 
 
Treat soft tissues biomechanically associated with joints – 
 Software protocols are calculated to treat joints and all of the soft tissues associated with joints.  Include  
 all associated soft tissue in the area to be treated.  
  
Accurately estimate treatment area – 
 Some software protocols (thoracic disorders, abdominal disorders and urinary tract disorders) require  
 estimation of surface treatment area in multiples of 100 cm2.  A 3” x 5” index card is approximately  
 100 cm2.  Use the mental image of a 3” x 5” card to help estimate treatment area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact Information for Dr. Godbold 
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From Chick to Egg Laying Adults What You Need to Know to Talk Intelligently with Owners on 
Care and Husbandry of Backyard Poultry 
 
  
Cheryl B. Greenacre, DVM, DABVP-Avian, DABVP-Exotic Companion Mammal 
 
Professor, College of Veterinary Medicine, Department of Small Animal Clinical Sciences, University of 
Tennessee, Knoxville, TN, USA 
 
INTRODUCTION 
 
Backyard poultry are very popular and they are presenting to veterinarians for basic as well as advanced 
care. People own chickens for a variety of reasons, either for companionship, to have fresh eggs for their 
own consumption, or small scale meat and egg production, and the level of care requested varies 
considerably.  Some owners may only want to know what dose of dewormer they should use in their egg 
laying hen (none are supposed to be used in an egg laying hen by the way), whereas some owners will 
OK a referral for an MRI (yes, we had a seizuring pet turkey that got an MRI). The old adage of “always 
offer the best care possible” is also true when offering care to owners of backyard poultry, with the 
understanding that the owner will be quick to let you know how much they are willing to spend. As 
veterinarians we can also provide educational information to the public at various venues including co-
ops, feed stores, chicken shows, etc., and inform owners about salmonellosis risks, the laws and 
regulations governing a food animal, the importance of vaccinating against Marek’s disease, how to 
provide proper care, and what signs to look for that may indicate disease. We can also field questions 
that the public has about avian influenza. The diseases and care of backyard flocks is different than that 
of commercial broilers, breeders or layers and the following is an overview of how to provide the best care 
possible to backyard poultry. 
 
Where to get information? 
 
First and foremost backyard chickens are birds and all of our knowledge of avian medicine can be used in 
their care including general husbandry and care, handling, approach to medicine and surgery , and 
anatomy and physiology. Consult an avian textbook for general information on birds. Most information will 
concentrate on the chicken, although the term backyard poultry also includes turkeys, pheasants, ducks, 
geese, swans, quail, and other species.  There are several websites and books available on the care of 
backyard poultry. (Table 1) 
 
Examples of websites and books with information on backyard or production poultry 

1. Backyardpoultrymag.com 
2. Backyardchickens.com 
3. CDC’s information sheet on Salmonella, http://www.cdc.gov/features/salmonellapoultry/ 
4. Information on drugs and dosages from FARAD, http://www.farad.org/vetgram/search.asp 
5. University of Florida Extension, http://edis.ifas.ufl.edu/an239  
6. University of Minnesota Extension, http://www1.extension.umn.edu/food/small-

farms/livestock/poultry/backyard-chicken-basics/  
7. University of Connecticut Extension, 

http://web.uconn.edu/poultry/poultrypages/diseasefactsheet.html 
8. Cooperative extension system, http://www.extension.org/poultry 
9. Purdue Extension , http://ag.ansc.purdue.edu/poultry/extension.htm 
10. North Carolina State University Extension, 

http://www.ces.ncsu.edu/depts/poulsci/tech_manuals/small_flock_resources.html 
 

Chick and Chicken Care 
 

Diet: A chick that is destined to become a laying chicken should be fed the following as they age: 0-6 
weeks of age feed chick starter (18-20% protein); 6-14 weeks of age feed chick grower (16-18% protein); 
14-20 weeks of age feed developer (14-16% protein); 20-24 weeks of age start layer ration (16-18% 
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protein). Some advocate adding some scratch (dried cut up corn) to the diet so that they do not grow too 
fast and develop valgus limb or wing deformities. Scratch and fresh greens provide enrichment as well.  
Always provide clean, fresh drinking water in waterers that are constructed such that the birds cannot 
roost on them to defecate in the water. Use chick starters rations containing a coccidiostat. Always 
purchase the best feed you can afford.  Perosis, or slipped gastrocnemius tendon is caused by a 
deficiency of choline, manganese or biotin. Valgus limb deformities can be caused by a manganese 
deficiency or improper substrate. 
 
Medications used in chickens 
Any questions regarding use of a drug in a chicken or egg laying hen can be answered by viewing the 
FARAD website and/or contacting them. In general terms, there are drugs that are prohibited, drugs that 
are considered off-label, and then drugs that are approved for use in some specific instances (certain 
drug at certain concentration, at certain does, given to certain poultry at a certain age for a certain 
duration and frequency), all of which makes it near impossible to develop a formulary for backyard 
poultry. 
 
Space: Adult chickens need a minimum of about 2-3.5 square feet per chicken. Chicks up to 2 weeks of 
age need at least 10 square inches per chick. By 4-8 weeks of age they need at least 1 square foot. 
Crowding or flocks of 4-6 birds can cause stress and lead to cannibalism. Red lights sometimes decrease 
cannibalism in chicks since apparently it makes the red color of blood or hyperemic tissue less enticing to 
peck. 
 
Temperature: Chicks initially need 95oF, then decrease by 5oF weekly (usually done by raising heat lamp 
3 inches weekly) until reach room temperature. An excellent method to determine if the chicks are at the 
proper temperature is to observe their behavior. If they are all huddled under the lamp then their 
environment is too cold. If they are all hanging out at the periphery of the enclosure away from a central 
heat lamp then their environment is too warm, and if they are scattered about an enclosure with a central 
heat lamp then the temperature is just right. 
An adult chicken is most comfortable and efficient at producing eggs when at 70-75oF. Hot chickens eat 
less. Chickens may die of heat stress at temperatures over 95oF. Adequate ventilation is absolutely 
necessary.  
 
Bedding and Flooring: Many people use pine shavings or for chicks, then pine shavings, straw, or well-
drained soil when older. The flooring of coops can have dirt, wooden slats, concrete, or wire. A variety of 
products are available. A “chicken tractor” is simply an enclosure that can be moved around a yard over a 
new substrate (usually grass). These can be very simple structures or very elaborate. A nest for a 
Leghorn –type chicken can be constructed of wood at 12” wide, 14” high, by 12” deep, with a perch just in 
front of the entrance. Construct fences and coops strong enough to keep predators, such as raccoons, 
from getting to the chickens. One of the most common presentations of chickens in private practice is 
attack by a predator whether it be a dog, raccoon, etc. Sometimes the trauma is from other chickens 
(cannibalism). When dogs attack chickens there is usually loss of feathers and scratches and/or bite 
wounds over the dorsum and sides. The chickens usually present in shock. Treatment consists of treating 
the shock with fluids (usually SC is sufficient), antibiotics to prevent/treat infection, and repair of damaged 
tissues including debridement of necrotic tissue. Chickens seem to recover well and heal quite severe 
wounds, so do give them the benefit of the doubt and treat, but do control their pain with either NSAIDs or 
butorphanol. Various techniques used in other species for wound management can be used in chickens.   
 
Salmonellosis 
There are several organisms responsible for salmonellosis in poultry and people including S. pullorum = 
Pullorum dz, S. gallinarium = Fowl Typhoid, S. typhimurium = Paratyphoid infection, S. arizona = 
Arizoanosis (turkeys only). In poultry salmonellosis causes lethargy, diarrhea, pasty vent. Salmonella can 
be normal GI flora in poultry providing a source of infection for humans, but it is significant (and indicate 
disease) if a salmonella is cultured from anywhere other than intestines in poultry. Salmonellosis is almost 
eliminated in US commercial flocks. Treatment = antibiotics. See the USDA and CDC handouts on the 
zoonotic implications of salmonellosis. Veterinarians should educate owners on the risk of salmonellosis 
in humans from handling poultry. The elderly, those under 5 years of age, and immunosuppressed 
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individuals are most at risk for a fatal infection. There have been deaths recently in young children after 
handling chicks and ducklings. 
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INTRODUCTION 
 
 
Backyard poultry are very popular and they are presenting to veterinarians for basic as well as advanced 
care. People own chickens for a variety of reasons, either for companionship, to have fresh eggs for their 
own consumption, or small scale meat and egg production, and the level of care requested varies 
considerably.   More municipalities allow urban and suburban chicken ownership. Avian practitioners are 
increasingly being asked to care for backyard poultry and are seeking practical information on husbandry, 
medicine, and surgery in order to provide state of the art medical care for their patients. The diseases and 
care of backyard flocks is different than that of commercial broilers, breeders or layers and the following is 
a an overview of the how to identify and treat some of the most commonly encountered infectious 
diseases of backyard poultry. 
 
Mycoplasmosis 
 
There are three different species of Mycoplasma that can infect chickens. Mycoplasma gallisepticum 
causes respiratory disease in chickens, but an infectious sinusitis in turkeys. Mycoplasma meleagridis 
causes an air sacculitis and skeletal deformaties in turkeys. Mycoplasma synoviae causes air sacculitis 
and synovitis /lameness in chickens.  Mycoplasma gallisepticum (MG) is seen in backyard flocks and is of 
concern because it can easily spread to nearby commercial flocks and cause economic devastation for 
that commercial flock. Most commercial flocks are MG free. To participate in the National Poultry 
Improvement Plan (NPIP) a flock needs to be MG free. Transmission is thorugh fomites.  Clinical signs of 
MG in chickens includes an upper respiratory disease with swelling of the infraorbital diverticulum of the 
infraorbital sinus with caseated pus. The best prevention is to depopulate and repopulate with clean 
stock. Treatment can be attempted with antibiotics (spectinomycin, lincomycin, erythromycin, or typlosin), 
but birds remain carriers for life.  
 
Infectious Laryngotracheitis (ILT) 
 
Infectious laryngotracheitis affects only chickens (and pheasants). The causative agent is a Herpesvirus. 
Chickens older than 14 weeks are more affected than younger chickens, so the disease is usually seen in 
mature chickens.  There is a mild form in the US that is associated with decreased egg production, 
conjunctivitis, nasal discharge, swollen infraorbital sinus and in more severe cases moist rales. Shaking 
of the head and flinging necrohemorrhagic material from the trachea is a hallmark of this disease 
including an inspiratory dyspnea and death. At gross necropsy a mucoid to necrohemorrhagic tracheitis is 
present. Diagnosis is confirmed via virus isolation, ELISA, or Indirect fluorescent antibody test. Prevention 
is through the use of a live vaccine.  The disease can be spread by fomites. Properly dispose of dead 
birds to prevent spread (incinerate). Antibiotics can be used, but it is better to depopulate and then 
vaccinate new birds.   
 
Infectious Bronchitis Virus (IBV)  
 
Infectious Bronchitis virus, caused by a coronavirus, affects only chickens and has a worldwide 
distribution. Younger, immunosuppressed chickens show worse clinical signs than older 
immunocompetant chickens.  Clinical signs include upper respiratory signs including sneezing, gasping, 
rales, and nasal discharge. Young are affected worse than adults showing gasping and labored 
breathing. In an affected flock of chicks, all birds will typically develop clinical sings within 36-48 hours 
and the clinical disease will typically last approximately 4 days (longer if secondary infections develop). 
Older chickens show a 5-10% drop in egg production for about 10-14 days. The reproductive tract can 
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also be affected by this virus resulting in irregular and roughened eggshells with watery albumin and 
decreased egg production. Also newer strains may affect the kidneys. Tests include virus neutralization, 
hemagglutination inhibition or ELISA. The best method to control is to disinfect, repopulate and use live 
vaccine. This disease is highly contagious that easily spreads via airborne particulate matter and via 
fomites. There is no treatment, but antibiotics can be given to prevent secondary bacterial infection, 
especially with Infectious Coryza. The virus is easily destroyed by disinfectants, sunlight and heat. 
Increasing the environmental brooder temperature by 5 degrees Farenheit helps chicks to recover. There 
is a vaccine available, but it is not used in backyard flocks since there are numerous serotypes. 
 
Infectious Coryza  
 
Infectious coryza affects mainly chickens (it can affect pheasants and guinea fowl as well). The causative 
agent is Haemophilus paragallinarium., a Gram negative rod. The incubation period is 1-3 days and the 
course of the disease is approximately 4-12 weeks.  Clinical signs include upper respiratory signs and 
swelling of the face with foul smelling (hallmark) and sticky nasal and ocular discharge, dyspnea and 
rales. Clinical signs also include decreased egg production. Birds that recover are lifetime carriers. 
Transmission is through direct or indirect contact.  Mortality is about 20-50%. Treatment consists of giving 
antibiotics such as sulfa drugs, erythromycin or tetracycline, but since affected birds are lifetime carriers, 
the only way to control the infection is through depopulation and leaving the premises vacant for at least 
30, preferably 60 days after cleaning and disinfecting before repopulating.  Avoid mixing flocks or mixing 
different ages and sources of birds. There is a vaccine available, but it is seldom used in backyard flocks.  
 
 
Newcastle’s Disease 
 
Newcastle’s disease affects many species of birds. The causative agent is a Paramyxovirus. There are 4 
different forms that vary in severity. The least pathogenic form is the Lentogenic form which causes a mild 
upper respiratory disease and usually only affects the young. The mesogenic form also causes a mild 
upper respiratory disease, decreased egg laying, and has a low mortality. The Neurologic/velogenic form 
causes a sudden onset of upper respiratory disease followed by neurological signs with approximately a 
50 to 90% mortality. The worst form, which is a foreign animal disease for the US, is the “Exotic 
Newcastle’s Disease” END or also known as the viscerotrpic velogenic form that is associated with 
neurological signs and high mortality. In the US there is a vaccine for the first three forms listed here, but 
in the US we do not vaccinate against END, we test and eradicate since it is a foreign animal disease.  
There is a serology test available at California’s San Bernardino County Laboratory for PMV 1,2 and 3. A 
paramyxovirus; many different kinds of Newcastle disease; mostly mild disease in poultry and they are 
vaccinated at one day of age; causes mild conjunctivitis in people; test at US Quarantine stations. Exotic 
Newcastle’s Disease (aka VVND or viscerotropic-velogenic Newcastle’s Disease) is a foreign animal 
disease and millions are spent to eradicate all exposed birds when there is an outbreak in the US (last 
one was in California, 2002/2003 – 3.5 million birds) 
 
Avian Influenza 
 
Avian influenza affects many species. The causative agent is an Orthomyxovirus. It is also known as 
“Fowl Plague”. The clinical signs are variable since there are mild and highly pathogenic forms, but 
include anorexia, decreased egg production and respiratory disease with the mild form to respiratory 
distress, facial swelling, diarrhea and neurological signs with the highly pathogenic form. Usually the mild 
form of the disease is associated with high morbidity and low mortality. Basically coughing, sneezing and 
sudden death are the typical sugns of this disease. This a highly contagious disease associated with high 
mortality of both domestic and wild birds. There is no treatment. Testing usually involves virus isolation. 
This is a reportable disease. A killed vaccine is available, but not used in backyard flocks. Depopulation is 
usually the recommended action during an outbreak and the disease should be reported to the state 
veterinarian.   
 
Coccidiosis 
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Coccidiosis is caused by coccidia, protozoan organism. The are many species (9 in chickens, 7 in turkeys 
at least 4 in quail) and they are host specific and not zoonotic. In other words a chicken cannot infect a 
turkey and visa-versa. A flock may develop resistance to one species only to be infected with another 
species. Cecal coccidiosis is worse in that it typical causes bloody droppings and is associated with 
higher mortality, whereas intestinal coccidiosis is typically more chronic in nature and is associated with a 
lower mortality.  The clinical signs of coccidiosis are severe in young (4-16 weeks of age) chickens by 
having bloody diarrhea, pale combs, lethargy, tendency to huddle, partial anorexia, weight loss, 
dehydration, and death. The typical clinical signs are diarrhea, unthriftiness, and variable levels of 
mortality. As chickens get older they become more resistant and show little to no clinical signs, but can 
act as carriers to later expose young chicks. Transmission is through direct or indirect contact with 
droppings from infected birds (fomites, free-flying birds, insects and rodents). The oocysts shed in feces 
are not immediately infective, they have to first go through a maturation phase (sporulation) which can 
take as little as 1-3 days in warm, damp litter. The disease is most common in the springtime. Diagnosis 
is based on a fecal float. There are many species of coccidian with varying areas of the intestine affected 
and various clinical signs. Eimeria tenella, the cecal coccidian, is one of the most common species and is 
associated with bloody droppings, and  shows a typical hemorrhage of the ceca on histopathology. The 
other species (E. acervulina and E. necatrix) affect the intestine and are less severe. The key is 
prevention. Wet litter, poor sanitation, poor nutrition, and concurrent immunosuppressive diseases are the 
most common triggers of a coccidiosis outbreak. Treatment is with a coccidiostat such as amprolium or 
sulfamethazine. The best recommendation is to prevent the disease by feeding medicated feed between 
the ages of 0 and 16 weeks. Commercial broilers don’t typically live long enough for this disease to be 
enough of a problem. There is a coccidia vaccine available for use in 1-3 days old chicks, but it is only 
useful in certain poultry operations, since it uses live organisms and re-ingestion at 4-25 days is 
necessary as a booster. 
 
Marek’s Disease 
 
Marek’s disease affects only chickens. Causative agent is a Herpervirus. Clinical signs are generally seen 
in birds that are 12-20 weeks of age, but can be seen as young as 3 to 4 weeks of age. This highly 
contagious disease is associated with a high morbidity and low mortality. The incubation period is 
typically 4-12 weeks, clinical signs are seen in 10 -12 weeks chickens. Transmission is is via virus shed in 
skin and feathers, secretions and droppings. . The virus can persist in the environment indefinitely 
(feathers and dander in poultry houses and yards). Clinical signs include an assymetrical paralysis since 
the virus affects the “sciatic” (technically the ischiadic) nerve. Typical clinical sign is a bird that cannot 
stand because one leg is pointed forward while the other leg is pointed backward. Another typical clinical 
sign of the ocular form is “gray eye” where the color of the iris gradually changes from brown to gray and 
the pupil becomes irregularly shaped. There is no treatment. Prevention is by administering a polyvalent 
vaccine in the egg or after hatching at 1 day of age. Understand that no vaccine is100% protective and 
that vaccine administration may not be 100% at the hatchery since it is typically a spray on vaccine as the 
chicks go by on the conveyor belt. Marek’s disease must be differentiated from lymphoid leucosis based 
on age of clinical signs, and gross and histopathological lesions (ischiadic nerve enlargement). 
 
Fowl Pox 
 
There are many species of poxvirus. The Fowl Pox virus affects chickens, turkeys and quail. Clinical 
signs include erosive, proliferative scabs on the exterior surface of the face and feet in the form of the 
disease called dry, or cutaneous, pox. When there are ulcerative and proliferative lesions in the 
oropharynx and tracheal area it is called wet, or diptheritic, pox and it is associated with much more 
severe clinical signs such as difficulty breathing and swallowing and can cause death. Histopathologically, 
intracytoplasmic inclusion bodies (Bollinger bodies) are seen in infected skin or mucosa.  Transmission is 
through mosquitos or broken skin (conspecific pecking, etc.) The disease can also be spread by ingestion 
of the virus in scabs that infect food, etc. The virus is highly resistant to drying and may survive months to 
years in the dried scabs. Inhalation of pox virus has also been shown.  There is no specific treatment.  
Antibiotics can help with any secondary infection that occurs. There is a live quail pox vaccine available 
and can be used during an outbreak to prevent further spread since the disease spreads slowly through a 
flock. 
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External Parasites 
 
External parasites such as mites and lice are common in poultry. Prevention, checking your flock 
periodically for external parasites and treating early helps prevent a larger flock outbreak. Fall and winter 
are the most common times to see a louse problem. The lice are big enough to see with the naked eye 
and they move fast in comparison to mites. Nits (louse eggs) are laid in clumps at the base of feathers 
along the ventrum.  Treatment of lice and mites consists of either carbaryl powder, pyretrhin powder or 
ivermectin. Follow label directions for withdrawal times in food producing poultry. If selling the eggs 
commercially, sometimes  the only allowed treatment is diatomaceous earth. Poultry lice and mites are 
host specific and are not zoonotic. 
 

Northern Fowl Mite (feather mite, related to the tropical fowl mite) Ornithonyssus 
sylvarium 
The Northern Fowl mite is the most common external parasite in poultry, especially in cool 
weather climates. This mite spends its entire life cycle (egg to larva to nymphal stage to adult) on 
the chicken which can take as little as a week in ideal conditions. Clinical signs of this mite 
infestation include soiled feathers around the vent, tail and rear legs. Mites are commonly first 
discovered or seen on eggs. Heavy infestations can cause decreased egg production. Barely 
seen with the naked eye, the adults are a dark red to black color and evidence of mites and eggs 
can be seen as a dark area at the base of feathers in the ventral regions (vent, ventral coelomic 
area, tail, ventral cervical area. Light colored birds may have a darkening of the feathers from a 
build-up of mite feces. Diagnosis is based on typical clinical signs, seeing the mite grossly, or 
performing a tape prep of an affected area and examining for mites under the microscope. Mites 
can be transferred via fomites including crates, cages, clothing, and wild birds. 

 
Chicken Mite (the bad one, red roost mite) Dermanyssus gallinae 
This is the mite that feeds on poultry at night and then remains secluded during the day within the 
poultry house, making diagnosis difficult. This mite can live off the bird for two to three weeks. 
The life cycle can be completed in as little as 7 to 10 days with ideal conditions. Clinical signs 
include mild weight loss and decreased egg production. The mite is best seen using a magnifying 
glass and inspecting the birds and house at night.  

 
Lice – (body louse) Menacanthus stramineus 
There are various species of louse that affect chickens and more than one species can be on a 
chicken at one time, but the body louse is one of the most common. There is a face louse and 
also a feather (quill) louse that lays its eggs on the shaft of the feather at the base.  A heavy 
infestation of the body louse can cause a decrease in egg production. Clinical signs include 
hyperemia and irritation of the skin of affected birds with small scabs and clots. A moth-eaten 
appearance to the feathers may be seen. The lice feed mainly on skin fragments and feather 
debris on the surface of the skin, but can also feed on the blood inside of blood (pin, quill) 
feathers, otherwise they do not suck blood, since they are chewing lice. They spend their entire 
life cycle on the chicken. Lice are easily seen with the naked eye and are yellowish in color and 
flat bodied. Under the microscope their big head with chewing mouth parts can be seen since 
they are chewing lice. 
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Backyard Poultry: Common Non-infectious Diseases 
  
Cheryl B. Greenacre, DVM, DABVP-Avian, DABVP-Exotic Companion Mammal 
 
Professor ,College of Veterinary Medicine, Department of Small Animal Clinical Sciences 
University of Tennessee, Knoxville, TN, USA 
 
INTRODUCTION 
 
The number of backyard poultry is increasing as more people own chickens for either companionship or small scale 
meat and egg production, and more municipalities allow urban and suburban chicken ownership. Avian practitioners 
are increasingly being asked to care for backyard poultry and are seeking practical information on husbandry, 
medicine, and surgery in order to provide state of the art medical care for their patients. The diseases and care of 
backyard flocks is different than than that of commercial broilers, breeders or layers and the following is a an 
overview of the how to identify and treat some of the most commonly encountered non- infectious diseases of 
backyard poultry. 
 
Egg Related Coelomitis 
Egg related coelomitis is an acute or chronic, coelomitis involving all or part of an egg. It can be septic or not. It is 
common for chickens to have some degree of egg related coelomitis, and mild cases are commonly encountered at 
necropsy in production hens. Generally chickens tolerate mild peritonitis better than parrots. Causes usually involve 
retrograde flow of shelled or shell-less eggs from the oviduct back into the coelomic cavity due to oviductal 
bacterial infection, oviductal impaction, or abnormal confirmation of the oviduct. Heavy production hens or those 
with inadequate calcium in their diet can have calcium depletion and uterine inertia leading to retrograde flow of egg 
material. Bacterial infections commonly involve E. coli migrating up the oviduct from the vent.  
 
Clinical signs of egg related peritonitis can be obvious such as a sudden drop or cessation in egg laying, or can be 
vague or seem unrelated to the reproductive tract such as lethargy, partial anorexia, weight loss, and lameness. 
Physical examination findings can include a thin bird, increased respiratory and heart rates, crackles of lower 
respiratory tract, a large doughy coelomic cavity, fluctuant coleomic fluid, and a lameness not explained by other 
obvious reasons 
 
Diagnosis is based on typical clinical signs and radiographs. Endoscopy is possible but may be hampered or risky 
due to coelomic fluid and limited air sac space. Radiographically a large variety of findings can be encountered such 
as the ground glass appearance of ceolomic fluid, multiple or single shelled or shell-less eggs inside or outside the 
oviduct, hernia or expanded coelomic wall, thickened air sacs, and masses in the caudal thoracic and abdominal air 
sac area. (Figure 1, and other rad pics of ERC) A CBC and chemistry profile including total and ionized calcium can 
be performed to determine the degree of infection or inflammation, amount of dehydration, if there is concurrent 
liver or kidney disease, or if calcium depletion is present. 
 
Treatment can involve fluids, antibiotics, non-steroidal anti-inflammatory drugs (NSAID), butorphanol, and/or 
surgery. (Figure 2 and 3) The difficult decision is whether surgery will provide a better outcome than antibiotics and 
pain relievers alone. Generally the more severe the egg related coelomitis then the more likely surgery will provide a 
better outcome, but I have had a few clients not chose surgery for their hens what I thought to be a moderate egg 
related peritonitis (lameness, large fluctuant coelomic cavity, cessation of egg laying, but no shelled eggs in the 
coelomic cavity) cleared up with just oral trimethoprim sulfa and meloxicam. Oviductal impaction should be 
resolved with surgery to remove the egg material before it adheres to the oviduct. Calcium injection for oviductal 
inertia is usually not needed since the egg related coelomitis is rarely due to calcium depletion in backyard hens, but 
it can be given as there is minimal to no adverse effects from giving one calcium injection.   
 
Fractures 
Fractures can occur in chickens like any other bird, and treatment is the same as in any other bird. Birds have thin, 
brittle cortices so the use of positive profile external fixator pins are best. Tarsometatarsal or more distal fractures 
can often times can be bandaged. Chickens are heavy bodied birds and therefore they easily develop ulcerative 
pododermatitis in the contralateral healthy limb when there is a lameness in the other limb for any reason. Physical 
therapy techniques can also be used in chickens to aid in return to full function. 
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Ulcerative Pododermatitis (Bumblefoot) 
Ulcerative pododermatitis tends to occur if the chicken is overweight, on a roughened surface, or if one leg and foot 
bears more of the body weight than the other, or a combination of all these factors. There are varying grades of 
ulcerative pododermatitis from mild with hyperemia of the skin, to severe with osteomyelitis of underlying bone. A 
radiograph is the best method to determine if there is underlying osteomyelitis, a condition that requires long term 
antibiotic therapy and probably debridement of necrotic tissue. Soaking the foot will greatly soften the tissue and 
ease surgery. Surgery should be performed under general anesthesia with administration of a pain reliever such as 
butorphanol since this is a painful procedure. Culture and prescribe appropriate antibiotics. The substrate should be 
made as soft as possible and kept clean. Underlying lameness should be corrected.  
 
Predator Trauma 
 
One of the most common presentations of chickens in private practice is attack by a predator whether it be a dog, 
raccoon, etc. Sometimes the trauma is from other chickens (cannibalism). When dogs attack chickens there is 
usually loss of feathers and scratches and/or bite wounds over the dorsum and sides. The chickens usually present in 
shock. Treatment consists of treating the shock with fluids (usually SC is sufficient), antibiotics to prevent/treat 
infection, and repair of damaged tissues including debridement of necrotic tissue. Chickens seem to recover well and 
heal quite severe wounds, so do give them the benefit of the doubt and treat, but do control their pain with either 
NSAIDs or butorphanol. Various techniques used in other species for wound management can be used in chickens.   
 
 
 
Spent Hen 
 
Clients commonly call thinking that there is something wrong with their older hen when it doesn’t lay as much as 
the first year. It is normal for egg production to decrease somewhat in the second year and decrease even further 
thereafter. 
 
Heart Failure 
 
Right sided heart failure is commonly diagnosed in chickens especially the commercial breeds like the white 
leghorn. The disease is most likely due to genetics and possibly diet. Exercise intolerance or lethargy are common 
presenting complaints. Radiographs will show a large heart. An echocardiogram will show right sided heart 
enlargement with decreased contractility. The usual treatment is pimobendan or digoxin, furosemide, enalopril and 
often times spironolactone is added for its potassium sparing effects. An ECG in birds normally shows a negative 90 
degreee heart axis so therefore a negative pointing QRS complex. 
 
Perosis (slipped tendon) 
 
Caused by deficiency of choline, manganese or biotin. 
 
 Valgus Leg Deformities 
 
Caused by a manganese deficiency. 
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Let’s Work Them Up Together - Backyard Poultry Cases - What Would You Do?  

Cheryl B. Greenacre, DVM, DABVP-Avian, DABVP-Exotic Companion Mammal, Professor, College of 
Veterinary Medicine, Department of Small Animal Clinical Sciences, University of Tennessee, Knoxville, 
TN, USA 

Case 1 –  

Six days prior to presentation a group of 17 Barred Rock adult (2 years old) hens and 3 adult (one was 2 
years old, the other two were 2 years old) roosters were purchased from a man who had said they were 
raised on his farm. Two days prior to presentation the chickens exhibited varying degrees of rales, mild 
coughing, periorbital swelling and edema of the head. A mild serous nasal discharge was also present 
and some of the hens had laid eggs with abnormal shells. At presentation approximately half the birds 
had died and the owner brought three for euthanasia and testing.  

Video of birds will be shown. 

While under isoflurane anesthesia, but prior to euthanasia with pentobarbital IV, a choanal swab was 
taken and blood was collected from the right jugular vein.  

What tests would run? 

Samples were submitted to the Poultry Disease Research Center in Athens, Georgia. The birds were 
found to be negative for Avian Influenza, Infectious Laryngotracheitits, Infectious Coryza, and 
Mycoplamsosis, but were positive for Infectious Bronchitis Virus. 

Infectious Bronchitis virus, caused by a coronavirus, affects only chickens and has a worldwide 
distribution. Younger, immunosuppressed chickens show worse clinical signs than older 
immunocompetant chickens.  Clinical signs include upper respiratory signs including sneezing, gasping, 
rales, and nasal discharge. Young are affected worse than adults showing gasping and labored 
breathing. In an affected flock of chicks, all birds will typically develop clinical sings within 36-48 hours 
and the clinical disease will typically last approximately 4 days (longer if secondary infections develop). 
Older chickens show a 5-10% drop in egg production for about 10-14 days. The reproductive tract can 
also be affected by this virus resulting in irregular and roughened eggshells with watery albumin and 
decreased egg production. Also newer strains may affect the kidneys. Tests include virus neutralization, 
hemagglutination inhibition or ELISA. The best method to control is to disinfect, repopulate and use live 
vaccine. This disease is highly contagious that easily spreads via airborne particulate matter and via 
fomites. There is no treatment, but antibiotics can be given to prevent secondary bacterial infection, 
especially with Infectious Coryza. The virus is easily destroyed by disinfectants, sunlight and heat. 
Increasing the environmental brooder temperature by 5 degrees Farenheit helps chicks to recover. There 
is a vaccine available, but it is not used in backyard flocks since there are numerous serotypes. 

Case 2 –  

A case of Grade II pododermatitis. Let’s have a discussion of the various ways people treat this condition 
and what can be done to prevent it. 

Ulcerative pododermatitis tends to occur if the chicken is overweight, on a roughened surface, or if one 
leg and foot bears more of the body weight than the other, or a combination of all these factors. There are 
varying grades of ulcerative pododermatitis from mild with hyperemia of the skin, to severe with 
osteomyelitis of underlying bone. A radiograph is the best method to determine if there is underlying 
osteomyelitis, a condition that requires long term antibiotic therapy and probably debridement of necrotic 
tissue. Soaking the foot will greatly soften the tissue and ease surgery. Surgery should be performed 
under general anesthesia with administration of a pain reliever such as butorphanol since this is a painful 
procedure. Culture and prescribe appropriate antibiotics. The substrate should be made as soft as 
possible and kept clean. Underlying lameness should be corrected.  
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Case 3 –  

A 2 year old Welsummer hen presents with a left leg lameness. She has recently stopped laying eggs. On 
physical examination your only abnormal finding is an enlarged doughy coelomic cavity that is more firm 
than you would expect in an egg laying hen.  

Video will be shown. 

What diagnostic tests can you run? 

What treatments would you consider in an egg laying hen? 

Egg related coelomitis is an acute or chronic, coelomitis involving all or part of an egg. It can be septic or 
not. It is common for chickens to have some degree of egg related coelomitis, and mild cases are 
commonly encountered at necropsy in production hens. Generally chickens tolerate mild peritonitis better 
than parrots. Causes usually involve retrograde flow of shelled or shell-less eggs from the oviduct back 
into the coelomic cavity due to oviductal bacterial infection, oviductal impaction, or abnormal confirmation 
of the oviduct. Heavy production hens or those with inadequate calcium in their diet can have calcium 
depletion and uterine inertia leading to retrograde flow of egg material. Bacterial infections commonly 
involve E. coli migrating up the oviduct from the vent.  

Clinical signs of egg related peritonitis can be obvious such as a sudden drop or cessation in egg laying, 
or can be vague or seem unrelated to the reproductive tract such as lethargy, partial anorexia, weight 
loss, and lameness. Physical examination findings can include a thin bird, increased respiratory and heart 
rates, crackles of lower respiratory tract, a large doughy coelomic cavity, fluctuant coleomic fluid, and a 
lameness not explained by other obvious reasons 

Diagnosis is based on typical clinical signs and radiographs. Endoscopy is possible but may be hampered 
or risky due to coelomic fluid and limited air sac space. Radiographically a large variety of findings can be 
encountered such as the ground glass appearance of ceolomic fluid, multiple or single shelled or shell-
less eggs inside or outside the oviduct, hernia or expanded coelomic wall, thickened air sacs, and 
masses in the caudal thoracic and abdominal air sac area. (Figure 1, and other rad pics of ERC) A CBC 
and chemistry profile including total and ionized calcium can be performed to determine the degree of 
infection or inflammation, amount of dehydration, if there is concurrent liver or kidney disease, or if 
calcium depletion is present. 

Treatment can involve fluids, antibiotics, non-steroidal anti-inflammatory drugs (NSAID), butorphanol, 
and/or surgery. (Figure 2 and 3) The difficult decision is whether surgery will provide a better outcome 
than antibiotics and pain relievers alone. Generally the more severe the egg related coelomitis then the 
more likely surgery will provide a better outcome, but I have had a few clients not chose surgery for their 
hens what I thought to be a moderate egg related peritonitis (lameness, large fluctuant coelomic cavity, 
cessation of egg laying, but no shelled eggs in the coelomic cavity) cleared up with just oral trimethoprim 
sulfa and meloxicam. Oviductal impaction should be resolved with surgery to remove the egg material 
before it adheres to the oviduct. Calcium injection for oviductal inertia is usually not needed since the egg 
related coelomitis is rarely due to calcium depletion in backyard hens, but it can be given as there is 
minimal to no adverse effects from giving one calcium injection.   
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STANDARDS OF CARE IN THE DIAGNOSIS AND TREATMENT OF STAPH. PYODERMA 

Dr. Andrew Hillier 

BVSc, MANZCVS, Dipl. ACVD 

Senior Veterinary Dermatologist, Zoetis 

Introduction 

There are 3 types of pyoderma based on the depth of the skin that is affected. Recognition of where in 
the skin the pyoderma originates is important as it has diagnostic and therapeutic implications as 
follows: 

 

The remainder of this presentation will focus on exclusively on the most common form of pyoderma – 
superficial pyoderma (or Staph bacterial folliculitis). 

Diagnosis of superficial pyoderma 

• Clinical signs 
o Papules, pustules, crusts, alopecia, collarettes, target lesions, moth-eaten coat, “hives” 

 
• Cytology 

o Essential to perform if: 
 Typical lesions (pustules) not present or scarce 
 Typical lesions present but poor response to appropriate empiric antibiotics 
 Bacterial culture is to be performed 
 Malassezia (yeast) infection suspected 

o Techniques 
 Scraping with #10 scalpel blade or medical spatula  

• Preferred by author as you can apply material from several locations on 
1 slide and there is better control of “thickness” of preparation 

 Slide impression  
 Q tip 

Hillier: Staph pyoderma Dx and Tx 
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 Scotch tape 
 Heat fixing is not necessary 
 Examine at least 10 oil immersion fields 

o Record type and number of organisms (cocci, rods, yeast, other) and inflammatory cells 
 

• Bacterial culture 
o Essential if: 

 <50% improvement after 2 weeks of antibiotics 
 Emergence of new lesions after 2 weeks of antibiotics 
 Residual lesions after 6 weeks of antibiotics 
 Intracellular rods 
 History of drug-resistant infection in any household pet 

o Techniques 
 Pustule culture best (98% + culture) 
 Under crusts 
 Collarettes (82% + culture) 

Treatment of superficial pyoderma 

Selection of treatment is based on availability of medications, safety, local prevalence of resistance, 
concurrent disease, previous drug reactions in the patient, and the following 2 important points 

• Extent/severity of lesions 
o Is topical therapy alone possible? 

• Owner’s ability to medicate 
o Topical: Make sure that the request for topical therapy is reasonable for the owner to 

achieve – frequency of administration, formulation (shampoo, spray, leave-on lotion) 
and supplying adequate quantities to complete the task as prescribed 

o Oral: Who can adhere to prescribed dosing protocol and who will complete the course 
of therapy 
 Ask “Share with me your experience when last you administered X oral drug to 

……” 
 Do not ask “Can you give pills/capsules”? 

Topical therapy 

• Chlorhexidine has been proven in in vitro and in vivo studies, as well as in a systematic review of 
all topicals for superficial pyoderma, to have the best evidence for efficacy in the resolution of 
Staph skin infections. The author will use anything from a 1-4% concentration in either a 
shampoo or spray formulation (the higher 3 or 4% concentrations are necessary if there is 
concurrent yeast infection).  
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• Avoid using benzoyl peroxide unless there is significant greasy seborrhea – benzoyl peroxide 
may strip lipid from the skin in dogs and we have recently discovered that the lipid barrier in 
many of these allergic dogs is already defective.  

 

Empiric systemic antibiotics 

Acceptable to use if there is no suggestion of a resistant bacterial infection.  

1. Cephalexin ( 
• 20-25 mg/kg q 12 hrs PO 
• Vomiting and diarrhea may be a problem in up to 20% of patients 
• Rilexine (Virbac) efficacy study – 70% cure rate after 28 days of treatment 

2. Cefpodoxime  
• 5-10 mg/kg q 24 hrs PO 
• Once daily – better compliance than twice or 3x daily oral medications 
• Reduced number of tablets compared to cephalexin 
• Best pharmacokinetic and pharmacodynamic profile of oral antibiotics. The 

concentration of cefpodoxime is above the MIC90 of S. pseudintermedius for >90% of 
the 24 hr. dosing interval – this is likely to improve the probability of resolution of 
infection compared to cephalexin that may only be above the MIC90 for as little as 40% 
of the dosing interval. 

3. Cefovecin  
• 8 mg/kg SQ -  can be repeated after 14 days 
• Good evidence for high efficacy of cefovecin in superficial pyoderma – better evidence 

in the published literature than for any other antibiotic studied – BEST MEDICINE 
• After a single injection, 86% of dogs had no lesions or only very mild lesions and did not 

receive a 2nd injection – 82% were cured of their infection by day 28. 
• Tissue cage studies indicate levels of cefovecin in the skin above the MIC90 of S. 

pseudintermedius for 19 days after a single injection 

2nd tier antibiotics 

Used if there is a likelihood of a resistant Staph infection – not to be selected empirically but based on 
bacterial culture and susceptibility testing. Typically used to treat methicillin-resistant Staph infections – 
NOTE: methicillin-resistant Staph. are resistant to all β-lactam antibiotics. 

Factors associated with increased risk for emergence of methicillin-resistant infections of the 
skin: 

• Hospitalization or visiting a veterinary facility  
• Prior antimicrobial use  (any class or specific antibiotic – only clindamycin has been 

implicated as a specific risk factor for MRSP) 
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• 2 studies showed no association between antibiotic use and MRSP 
 

1. Doxycycline and minocycline 
• 5-10 mg/kg q 12 hrs PO 

 
2. Chloramphenicol 

• 25-50 mg/kg q 8 hrs 
• Owner to wear gloves when handling, wash hands after - fatal aplastic anemia in 

1:40,000 humans 
• Adverse events: 

i. 17% GI 
ii.  13% hind limb weakness, ataxia, trembling, difficulty standing - more likely 

heavy dogs 
3. Amikacin 

• 15 mg/kg SQ q 24 hrs 
• Nephrotoxicity 

i. Monitor urine sediment (casts) 
ii. Trough serum levels (2 x week) 1-4 mg/L - beware if rising or >10 mg/L 

• Otoxicity 
i. Deafness (8th CN toxicity) 

ii. Vestibular disease 
 

4. Fluoroquinolones 
• Do not overuse for superficial/ routine infections 
• Good for deep pyoderma, otitis media 
• Use based on  culture and susceptibility testing  
• Use veterinary branded fluoroquinolones- superior bioavailability 
• Not ciprofloxacin – poor and inconsistent oral absorption 
• Concentration –dependent antibiotics 

i. Efficacy dependent on Cmax/MIC > 8 , or AUC/MIC > 125 . 
• Marbofloxacin 

i. 2.75 – 5.5 mg / kg q 24 hrs  
ii. Highest AUC of veterinary FQs thus more likely to reach AUC/MIC ratio (>125) 

than other FQs 
• Enrofloxacin 

i. 5 - 20 mg / kg q 24 hrs 
• Orbifloxacin 

i. 2.5-7.5 mg/kg q 24 h 
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Topicals for resistant Staph skin infections 

• Chlorhexidine is still the topical of choice even with resistant infections. Apply frequently (daily if 
possible) in the form of a spray or rinse.  

• Nisin wipes – good for localized infections 
• Mupirocin (2%) ointment for localized use 
• Na hypochlorite – use a 0.025-0.2% concentration as a spray or rinse once daily. Make up 

dilution fresh daily.  

Duration of treatment 

We don’t know how long treatment should continue – given the concerns about the use of antibiotics 
and the likelihood for resistance, we should try and use antibiotics for as short duration as possible. 
Here are the author’s guidelines for treatment: 

• Recheck after 2 weeks 
• 100% improvement 

o Discontinue treatment 
• 80-100% improvement 

o Complete treatment with topicals alone if possible 
• 50-80% improvement 

o Continue systemic and topical therapy 
• <50% improvement 

o Bacterial culture, likely resistant infection or poor compliance if oral antibiotics 
prescribed.  

Selected references: 

Hillier et al. Guidelines for the diagnosis and antimicrobial therapy of canine superficial bacterial 
folliculitis (Antimicrobial guidelines working group of the International Society for Companion Animal 
Infectious Disease). Vet Dermatol 2014: 25; 163-e43 

Mueller et al. A review of topical therapy for skin infections with bacteria and yeast. Vet Dermatol 2012: 
23; 330-e62 

Summers et al. The effectiveness of systemic antimicrobial treatment in canine superficial and deep 
pyoderma: a systematic review. Vet Dermatol 2012: 23; 305-e61 

Beco et al. Suggested guidelines for using systemic antimicrobials in bacterial skin infections (2): 
antimicrobial choice, treatment regimens and compliance. Vet Rec 2013: 172; 156-160 
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NEW APPROACH TO THE ITCHY DOG: 

ADVANCES IN THE PATHOPHYSIOLOGY AND TREATMENT OF ALLERGIC DERMATITIS IN DOGS. 

Dr. Andrew Hillier 

BVSc, MANZCVS, Dipl. ACVD 

Senior Veterinary Dermatologist, Zoetis 

Introduction 

Skin allergies and associated infections (bacteria, yeast and otitis) are the most common reason for 
claims on pet insurance. There are over 2.3 million dogs in the US with allergic dermatitis. The impact of 
chronic allergic skin disease on the pet’s quality of life, the human animal bond, and on the pet 
owner/veterinarian relationship can be quite profound and detrimental to the pet, the owner and, the 
veterinarian. 

Atopic dermatitis 

This is a genetically predisposed inflammatory and pruritic allergic skin disease with characteristic 
clinical features associated with IgE directed against environmental allergens. The pruritus is focused on 
the face (chin, muzzle, and periocular), ear canals and medial pinna, ventral trunk (axilla and groin) 
and/or distal limbs. Some dogs have atopic-like dermatitis: clinically the same disease but no increased 
levels of IgE can be documented (skin or serum testing). Further, it is now proposed that atopic 
dermatitis may not only be induced by allergy to environmental allergens (dust mites, pollens, mold 
spores etc.) but also by ingestion of food allergens – this makes sense as the clinical syndrome of classic 
atopic dermatitis is indistinguishable from food allergy dermatitis in most cases.  

New understandings in the pathogenesis of atopic dermatitis 

1. Defective skin barrier: We now know that allergens enter the body through the skin (rather than 
the respiratory tract) to induce an allergic inflammatory dermatitis. This is proposed to be 
facilitated by defects in the skin barrier: there are abnormalities of filaggrin structure (due to 
genetic mutations) and catabolism, as well as fatty acid and ceramide abnormalities affecting 
the intercellular lipid structure and function.  

2. T cells, specifically Th2 cells are the main orchestrators of allergic responses to environmental 
allergens. Th2 cells produce an array of cytokines (IL 2, 4, 5, 13 and 31) which are pro-allergenic 
and pro-inflammatory, that drive other inflammatory cells and products (e.g. mast cells, and 
eosinophils and the inflammatory mediators they produce) to induce skin inflammation and 
pruritus. These Th2 allergic cytokines bind to receptors on target cells and activate these cells 
through Janus Kinase (JAK) signaling pathways.   

3. Neuroimmunology of itch: it has become clear that a coordinated neurologic response to 
inflammation in the skin is necessary for patients to itch. IL-31 is a pruritogen that has been 
shown to be particularly abundant in allergic dogs, is produced by the Th2 cells, binds to 
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receptors on sensory nerves in the skin, and leads to intense pruritus when injected into normal 
laboratory Beagles. Il-31 activates sensory nerves resulting in impulse conduction through JAK 
signaling pathways 

Approach to treatment of atopic dermatitis 

There are a large number of systemic and topical products designed for use in the treatment of atopic 
dermatitis. Recent reviews have shown moderate to good evidence for efficacy of: 

 Topical tacrolimus 
 Topical triamcinolone 
 Topical hydrocortisone aceponate 
 Oral glucocorticoids 
 Oral cyclosporine 
 Subcutaneous allergen immunotherapy 
 rIFNγ 

Recently published clinical practice guidelines for the treatment of canine atopic dermatitis also note 
“……it is often necessary to combine several interventions in order to achieve a satisfactory outcome.” 
So-called multimodal therapy, while necessary for many dogs with atopic dermatitis, is unfortunately an 
unattractive option for many dog owners as it requires intensive ongoing application of a variety of 
topical and systemic medications. This is unsustainable for most owners, resulting in recurrence and 
progression of disease with frustration and disappointment for the owner.  

Treatment of acute flares of atopic dermatitis 

 If mild and localized 

 Topical pramoxine or topical glucocorticoids 

 If generalized: 

 Dogs > 12 months old → oclacitinib 

 Dogs < 12 months old → Topical pramoxine/glucocorticoids, oral antihistamines, oral 
short-acting oral glucocorticoids/ antihistamine. Avoid prednisone if at all possible. 

Treatment of chronic atopic dermatitis 

Four treatments have evidence that they are likely to be effective in > 50% of dogs: glucocorticoids, 
cyclosporine, oclacitinib, allergen-specific immunotherapy. The author discusses all 4 options with 
owners, briefly highlighting their significant differences in terms of safety, time until maximum effect 
and cost (these being the most likely influential factors in deciding which treatment to attempt first). 
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1. Glucocorticoids 

Used as a crisis buster during diagnostic workups or therapeutic trials to provide immediate relief 
(oclacitinib is another good option in these circumstances in dogs > 12 mths of age).  Prednisone 0.5-1.0 
mg/kg q 24 hrs for 3 days for short term relief OR q 24hrs for 7 days followed by q 48 hrs for 1-2 weeks if 
longer duration of treatment required. Dexamethasone SP 0.1 mg/kg by SC injection will provide 2-5 
days of effect in dogs that are difficult to pill. If medium to long-term therapy of glucocorticoids is 
unavoidable, the author prefers to use a trimeprazine/prednisolone combination at label doses 
(tapering to q 48 hr. dosing over 3-4 weeks) which was demonstrated in 1 study to decrease 
requirement for prednisolone by 30% in 75 % of dogs.  Glucocorticoids work rapidly to relieve pruritus in 
most dogs, but the side effects are unacceptable. While the actual drugs may be relatively inexpensive, 
the cost of monitoring dogs for side effects and of managing some of the significant adverse events 
(diabetes, Cushing’s disease, demodicosis, calcinosis cutis etc.) is enormous and must be communicated 
to the owner.  

2. Cyclosporine 

Label dose of cyclosporine is 3.3-6.6 mg/kg PO once daily. In a systematic review and meta-analysis of 
the efficacy of cyclosporine in canine atopic dermatitis it was determined that overall there was a 27-
34% reduction of pruritus after 4 weeks and 45-78% after 6 weeks. After 4-6 weeks of treatment 35-67% 
of dogs had at least a 50% reduction in pruritus. Dosing frequency could be reduced to q 48 hrs in 40-
50% of patients or q 2 x weekly in 20-24% of dogs.  

A recent study showed that giving a ½ label dose of cyclosporine (2.5 mg/kg q 24 hrs) along with 
ketoconazole at 2.5 mg/kg q 24 hrs together  for 7 days resulted in skin levels of cyclosporine that were 
no different to the skin levels achieved when cyclosporine was administered at label doses alone. Thus 
ketoconazole has cyclosporine sparing effects. 

3. Topical barrier restoration 

While many topical products (mousses, spot-ons, shampoos, lotions, conditioners, sprays) are now 
formulated with a variety of “lipids” (phytoshingosine, fatty acids, ceramides etc.) designed to restore 
the barrier function of the skin, few have demonstrated the ability to significantly reduce pruritus in 
dogs with moderate to severe disease. There use may be limited to dogs with mild or early stage 
disease.  

4. Allergen-specific immunotherapy 

This treatment is touted as the only intervention with the potential to prevent long-term progression of 
disease, reduce drug dependency and possibly induce a cure and permanent resolution. This is a 
powerful claim that has yet to be substantiated. The evidence for the efficacy of allergen-specific 
immunotherapy comes from the experience and opinion of many dermatologists and the thousands of 
cases that they have treated. There is to date only 1 randomized controlled study of this therapy which 
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was performed over 30 years ago in Europe where the follow-up was poor and the allergens used were 
different to those used in the US for traditional subcutaneous immunotherapy. 

Recently, sublingual allergen-specific immunotherapy has become available and it differs from 
traditional subcutaneous allergen-specific immunotherapy as follows: glycerin-based allergens instead 
of aqueous allergens, administered into the mouth, once or twice daily protocols are necessary lifelong, 
refrigeration of allergens is not necessary, and mold allergens can be combined with other allergens. 
Results are anecdotally similar to those achieved with subcutaneous allergen-specific immunotherapy 
but there have been no published studies.  

5. Oclacitinib 

Oclacitinib is approved for the control of pruritus associated with allergic dermatitis and for the control 
of atopic dermatitis in dogs 12 months of age or older. The label dose is 0.4-0.6 mg/kg PO bid for up to 
14 days then once daily for maintenance therapy. It is a novel, targeted, oral Janus kinase enzyme 
inhibitor that suppresses the activity of pruritogenic and pro-inflammatory cytokines involved in allergy, 
which use the JAK-1/3- STAT pathway for cell signaling such as interleukin (IL) -2, -4, -6, 13 and -31. It has 
little effect on cytokines involved in hematopoiesis and innate immunity that are dependent on the JAK-
2 pathway.  

Oclacitinib has rapid absorption in both fasted and fed dogs, with a Tmax of 0.9 hours and half-life of 4.1 
hours. Studies have shown it is effective and safe in controlling pruritus associated with acute or chronic 
canine allergic dermatitis (flea allergy, food allergy, contact allergy) and atopic dermatitis. Typical clinical 
uses of oclacitinib are to control acute pruritus (immediate relief in patients with probable allergic 
dermatitis, at the start of therapeutic trials such as flea control or food trials), to control seasonal 
pruritus (dogs with seasonal atopic dermatitis or seasonal flares of allergic disease) and for long-term 
use in the control of atopic dermatitis. Side effects of oclacitinib were similar to placebo, and consisted 
mainly of mild self-limiting vomiting and diarrhea.  It is more rapid-acting (within 1-3 hours) than 
prednisolone or dexamethasone in IL-31-based laboratory studies.  It has a rapid onset of relief within 4 
hours, similar to corticosteroids, in dogs with allergic dermatitis and effectively controls itch within 24 
hours.  Oclacitinib exhibited faster onset of action than modified cyclosporine in the control of pruritus 
in dogs with atopic dermatitis.6  In a continuation therapy trial (mean duration of therapy 401 days, 
range of 15-672 days), oclacitinib maintained efficacy in the treatment of atopic dermatitis for over 2 
years, with only 7% of dogs withdrawn due to worsening clinical signs. Gastrointestinal disturbances 
(vomiting and diarrhea), urinary tract infection, pyoderma and otitis were the most frequently reported 
adverse events.  

Oclacitinib has minimal inhibition of canine cytochrome p450 (CYP450) enzymes, and has been safely 
used in conjunction with other common medications including vaccines, NSAIDs, antibiotics, 
parasiticides, anticonvulsants, and allergen immunotherapy. Oclacitinib does not interfere with serum or 
intradermal allergy testing.  Oclacitinib may be used concurrently with vaccines in dogs at least 12 
months of age. 
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Oclacitinib should not be used in dogs less than 12 months of age or in dogs with serious infections. 
Oclacitinib may increase the susceptibility to infection and demodicosis and may exacerbate neoplastic 
conditions. Oclacitinib has not been evaluated in combination with systemic immunosuppressive agents 
such as glucocorticoids or cyclosporine. Oclacitinib should not be used in breeding dogs, or pregnant or 
lactating dogs. The most common side effects seen in dogs administered oclacitinib were vomiting and 
diarrhea. Oclacitinib has been safely used in conjunction with other common medications including 
antibiotics and parasiticides and with vaccinations.  
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Myxomatous mitral valvular degeneration (MMVD) is the most common heart disease in dogs, and is characterized by 
valvular thickening and regurgitation, leading to secondary changes in cardiac structures and function. The prevalence of 
the disease has been correlated with the age and the breed. Small breed dogs, such as the Cavalier King Charles spaniel 
(CVKC), are predisposed to the disease and the disease prevalence in the CVKC dogs older than 10 years is greater than 
90%. Given that the disease is common, but only a minority of dogs will progress to heart failure, it would be useful if there 
were a way in which those animals at greatest risk of experiencing progressive disease could be easily distinguished. 
With the identification of a high-risk subpopulation, subsequent monitoring and therapy could be more effectively targeted 
towards those patients at greatest risk. Early signs of decompensation could be identified, and treatment could be 
introduced from the earliest stage at which it is known to be effective. 
 
Is mitral valve prolapse (MVP) the same disease as MMVD? 
In dogs, the vast majority of clinically significant mitral regurgitation (MR) is caused by primary myxomatous disease. MVP 
is defined by echocardiographic evidence of superior displacement of the valve leaflet above the valve annular plane. 
While MVP in humans is typically regarded as a separate disease entity with a natural history that is often different from 
that of primary MR, MVP in the dog is typically regarded as part of the clinical findings associated with MMVD.  

Are characteristics of MMVD in Maltese the same as in Labrador Retriever? 
MMVD also occurs in large breed dogs, although the disease characteristics are somewhat different from small breed 
dogs. MMVD in large breed dogs characterizes that the degree of AV valvular thickening is less prominent, and they tend 
to show some degree of left ventricular systolic dysfunction on echocardiogram earlier. The interventricular septal motion 
is often normal to hyper-dynamic, while left ventricular free wall motion is markedly decreased. Fractional shortening (FS) 
and ejection fraction (EF) are lower, and end-systolic volume index (ESVI) is higher than normal limits. In comparison, 
small breed dogs with MMVD show hyper-dynamic left ventricular performance (higher than normal FS) and prominent 
valve thickening. Furthermore, episodes of cardiac arrhythmias such as ventricular arrhythmias (VA) or atrial fibrillation 
(AF) are frequent in large breed dogs with MMVD and anecdotally appear to adversely impact the quality of life and 
overall long term survival.  
 
What are clinical risk factors for rapid cardiac progression? 
Many dogs with the disease remain at the preclinical stage, and some dogs do progress more rapidly to more severe 
forms than others. The risk factors associated with a more rapid progression include: breed, family history, age, left atrial 
size, and degree of regurgitant volume. The presence of ruptured chordae tendineae certainly also indicate a more rapid 
progression, although this finding is most commonly found in dogs with progressed valvular changes and severe MR. 
Thus, there is a need for clinical parameters that have prognostic and/or diagnostic value. The left atrial dimension, 
vertebral heart score, natriuretic peptides, heart rate variability, degree of left ventricular systolic dysfunction, and severity 
of pre-renal azotemia are reliable parameters in predicting the presence of decompensated heart failure. 
 
What are clinical sequelae of MMVD? 
Early medical treatments prior to congestive heart failure (CHF) have not shown to delay disease progression. Only 
subpopulation of dogs with MMVD undergoes cardiac progression and develops life-threatening CHF. CHF is strong risk 
factor for development of AF and poor survival outcome. AF is the most commonly presented supraventricular arrhythmia 
in dogs. Cardiac structural changes that increase atrial wall stress predispose to AF. Hemodynamically loss of atrial 
contraction and shortened diastolic filling time due to irregular and typically rapid ventricular response rate in AF decrease 
cardiac output and elevate atrial filling pressure, both of which ultimately contributes to the further deterioration of CHF 
and the quality of life. Pulmonary hypertension may occur concurrently in dogs with left-sided heart disease. Hypoxia-
induced pulmonary hypertension may occur in the setting of left-heart failure due to pulmonary edema. 
 
What is the clinical significance of pulmonary hypertension (PH) in dogs with MMVD?  
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The definition of pulmonary hypertension is a mean pulmonary artery pressure of greater than 25 mmHg at rest. In 
veterinary medicine, pulmonary hypertension (PH) has been described as echocardiographically estimated pulmonary 
arterial systolic pressure based on a peak systolic tricuspid regurgitation gradient. Pulmonary hypertension can be further 
classified as pulmonary arterial hypertension (PAH) (i.e. pre-capillary, resulting from abnormalities on the arterial side of 
the pulmonary vascular system, also described as “active”) or pulmonary venous hypertension (PVH) (i.e. post-capillary, 
resulting from pulmonary venous hypertension associated with left-sided heart disease and leading to pulmonary capillary 
hypertension, also described as “passive”). Pulmonary venous hypertension is a common finding associated with left-
sided heart disease, particularly MMVD in dogs. It appears that PVH secondary to left-sided heart disease is associated 
with high mortality. In general, MMVD-related PVH appears to be the most common cause of PH in dogs and the severity 
is typically mild to moderate.  

What are medical options for congestive heart failure secondary to MMVD? 
MMVD in human is considered a surgical disease as mitral valve repair is the treatment of choice in patients with 
moderate to severe disease. In contrast, MMVD in dogs is primarily a medical disease. Treatment of MMVD with ACEIs in 
dogs with earlier asymptomatic stages of disease is controversial. No data regarding treatment of dogs at risk for 
development of MMVD are available. CHF is a common endpoint of most cardiovascular diseases, even though medical 
managements with diuretic drugs, angiotensin converting enzyme inhibitors (ACEIs), positive inotropic drugs and 
vasodilators alleviate clinical signs and prolong survival time. Despite advances in medical therapy, the prognosis of dogs 
with CHF due to MMVD remains very poor. Clinical conditions such as chordae tendineae rupture, left atrial wall tear or 
cardiac arrhythmias have been recognized as negative prognostic factors. 
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Hypertrophic cardiomyopathy (HCM) is the most common cardiac disease in cats. The echocardiographic features of 
HCM are highly variable and quite heterogeneous. The hypertrophy of the left ventricle can be variable in severity and 
also in its location, and asymmetrical hypertrophy seems common. This makes traditional one-location measurements 
unreliable. Measurements are therefore often performed from a two-dimensional diastolic image and measured at 
different locations. Papillary muscle thickening is also a common but variable feature.  

What are the most common causes of heart murmur in cats? 
A murmur or a gallop sound is incidentally discovered at routine visits (vaccinations, neutering). The finding of a murmur, 
which raises suspicion of heart disease, may cause problems in deciding anesthetic procedures. Furthermore, a 
proportion of these cats are used for breeding. The presence of heart disease in these cats will inevitably be problematic 
for the breeder. Therefore, it is of importance to correctly identify the cause of heart murmur and heart disease in cats with 
suspected cardiac disease in order to establish prognosis, predict possible complications, and institute adequate therapy.  

How do we determine left ventricular hypertrophy (LVH) in cats? 
A simplistic cut-off value for LV wall thickness is used to define LVH in cats. However, there is poor agreement on the 
appropriate techniques for measuring wall thickness in cats, or the optimal cut-off values.  

What are differential diagnoses for LVH in cats? 
Hypertrophic cardiomyopathy (HCM) in cats is defined as the presence of left ventricular (LV) hypertrophy without other 
systemic causes such as hyperthyroidism, acromegaly and systemic hypertension. Diastolic function tests during 
echocardiography often help further characterization of HCM.  

Can a cat have HCM without LVH? 
Over 1,000 genetic mutations have been identified in familial HCM of humans, and some individuals are mutation-positive 
but have a normal cardiac phenotype. Currently only two mutations have been discovered as a cause of feline HCM. Cats 
negative for two mutations discovered can develop HCM, and some mutation-positive cats never develop LVH because of 
genetic heterogeneity.  

What are clinical sequelae of HCM? 
Cats with enlarge left atrium often present congestive heart failure (CHF), aortic thromboembolism and cardiac sudden 
death. Although the primary abnormality in HCM is diastolic dysfunction and delayed relaxation, some HCM cats develop 
systolic dysfunction. These cats often exhibit signs of CHF and carry poor long term prognosis.   

What is steroid-induced CHF in cats with HCM? 
The administration of steroids for non-cardiac purposes can lead to acute CHF in some HCM cats. These cats seem to 
recover clinically from CHF, and their enlarged left atrium tends to reverse-remodel back to its normal size with adequate 
medical management and monitoring.  

What is restrictive cardiomyopathy (RCM)? Is this an aberrant form of HCM? 
Restrictive cardiomyopathy (RCM) is a poorly recognized cardiomyopathy characterized by non-dilated, non-
hypertrophied ventricles with diastolic dysfunction resulting in dilated atria and variable systolic function. Although RCM 
shows diastolic dysfunction mimicking HCM, it carries a separate entity of unknown cause from HCM. Since left atrial 
enlargement is one of the characteristic features of RCM, cats with RCM often undergo rapid cardiac progression and 
present CHF and aortic thromboembolism. There is little consensus on the diagnostic criteria for restrictive and 
unclassified cardiomyopathies in cats.  
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COMPARATIVE ASPECTS OF ANTIPARASITIC AGENTS
Robert A. Kennis, DVM, MS, DACVD
Professor of Veterinary Dermatology
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We are fortunate to have a plethora of outstanding antiparasitic agents.  In deciding upon which 
products to place on the shelf, several characteristics must be considered.  The purpose of the 
presentation is to compare many of the available products, citing advantages and disadvantages.  
Clinical case material will be used to challenge the audience to make decisions on actual cases.  
The goal is to make it easier to select appropriate antiparasitic products for your clients in your 
area, under your daily circumstances.

The selection will be based upon several characteristics.  Those factors include:  cost, ease of 
application (and hence, owner compliance), bathing protocol, desired spectrum of effect, age and 
species of the patient, environmental effect, and rational expectations of the client.  Under normal 
circumstances, these factors may be ranked in many different ways.  It is important that all of 
these factors are considered before sending a product home with the client.  It is also important to 
prevent combining products that may have overlapping effects.  This is for respect of your client’s 
money.  Antiparasitic therapy should be individualized for every patient and every client.  There is 
no reason to have all the products available on the shelf.  However, an understanding of the 
effects of each product will limit the need to over stock basic inventory.

Pyrethrins are safe and effective for the treatment of fleas.  They are also effective against ticks, 
lice, and cheyletiella.  There are many different formulations available with advantages and 
disadvantages to each.  Powders are among the safest formulations out there.  Although messy 
to apply, they are efficacious and inexpensive and safe.  Sprays are effective but hated by most 
cats.  Care should be taken to avoid hypothermia after application, especially in very young cats.  
Flea foams provide the advantage of the “sneak attack” application method without the noise 
associated with a spray product.  Dips are adequate but cats tend to dislike being saturated.  
Additional care should be taken to prevent allowing the cat from licking the wet product to prevent 
toxic side effects.

Permethrins or pyrethroids are synthetic pyrethrins.  Because they are formulated, 
products with higher concentrations can be produced.  Care should be taken when selecting 
products that are actually labeled for use on cats.  Permethrins are excellent tick repellants and 
will exhibit repellant properties against mosquitoes. 

Imidacloprid (Advantage®) is a flea adulticide labeled for use on dogs 7 weeks and cats 8 
weeks and older.  
This formulation has no repellant properties and is ineffective against ticks.  Although it is a 
favorite for preventing infestations, its limiting factor is a lack of an insect growth regulator.  

Fipronil (Frontline Plus®) is a flea adulticide with an insect growth regulator Methoprene 
(Precor®).  It is licensed for dogs and cats 8 weeks and older.  The spectrum of efficacy includes 
ticks and cheyletiella.  Althought it might help prevent scabies infestations, it is not effective as a 
treatment.  There are no repellant effects.

Selemectin (Revolution®) is a flea adulticide that is labeled for dogs greater than 6 weeks 
and cats greater than 8 weeks of age.  It is also F.D.A. regulated (as opposed to E.P.A.).  This 
product has a spectrum that includes:  Otodectes, ticks, fleas, heartworms, hookworms, and 
roundworms for cats.  It is labeled for ear mites, ticks, fleas, heartworms, and scabies for dogs. 
Although it is not licensed for the treatment of Notoedres, research abstracts have supported its 
efficacy.  This product has a very slow flea killing property giving the perception of ineffectiveness.  
I would consider it to be a treatment of choice for ear mites and sarcoptic mites.

Nitenpyram is the active ingredient in Capstar®.  The mechanism of action is similar to 
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imidacloprid, but is officially undefined.  This product is licensed for cats four weeks of age or 
greater, but most importantly, the pet must be greater than 2 pounds body weight.  Capstar kills 
all the adult fleas within 24 hours. There is no residual activity, no effect on juvenile fleas, and no 
repellant properties.  This product is best used in a clinical setting as opposed to sending the 
product home with the owner.  It also has a special function in pet stores and in shelter situations.  
Ideally this product would be given to flea anemic kittens if they meet the minimum body weight 
requirements.

Metaflumizone was the active ingredient in ProMeris®.  This product kills adult fleas on 
dogs and cats.  The canine product contains amitraz to increase the spectrum of efficacy to 
include ticks.  The age restriction is 8 weeks for both dogs and cats.  This product was withdrawn 
due to adverse drug eruptions (pemphigus foliaceus)

Dinotefuran is the active ingredient in Vectra 3D.  It also contains pyriproxyfen and 36% 
permethrin.  This product is effective against adult and juvenile fleas and ticks.  It is also labeled 
to repel and kill mosquitoes.  This product is for dogs only with age restriction of 7 weeks and 
greater than 2.5#.  It is only available as a spot-on formulation.

Spinosad is the active ingredient in Comfortis®.  It is an oral tablet for dogs with efficacy 
against adult fleas for 30 days.  The age restriction is 14 weeks.  Vomiting is a possible side 
effect.  This product can be found in milk so caution should be used in lactating bitches. This 
product is contraindicated for use with ivermectin at high doses (e.g. for demodex).  Trifexis 
contains milbemycin and spinosad.

Indoxicarb is the active ingredient in Activyl®.  It is available for dogs with or without 
permethrin (for ticks).  The cat formulation only contains indoxicarb.  This product is metabolized 
to the bioavailable form by the gut enzymes of the flea.  Advantages include a low topical volume 
and it is rapidly absorbed.  This product is to be applied monthly.

Lufenuron (Program®) is quickly becoming a dinosaur. It is one of the best products out 
there for environmental flea control but people are ignoring it.  Program is incorporated into the 
body fat.  When the flea takes a blood meal, the lufenuron is incorporated into the egg.  The egg 
will not hatch.  Since this product is excreted in the feces, the lufenuron is biologically available.  
The larval stages then consume the flea feces and are unable to spin a cocoon.  Therefore 
lufenuron affects eggs and larvae.   For maximum effect all pets should be placed on program.  
Unfortunately, since the flea must feed for lufenuron to be effective, it is worthless for flea allergic 
patients.  Lufenuron is an environmental control and works very well with the aforementioned 
adulticide products.  Clients do not like to spend money on both products so priorities should be 
set.  Lufenuron will be a great environmental agent but the clients may still see adult fleas for a 
few months until the infestation dwindles down.

Lufenuron is sometimes used for the treatment of dermatophytosis.  The recommended 
dosage for dogs is 65 mg/kg and for cats is 85 mg/kg.  This is given orally for two treatments, two 
weeks apart.  If significant improvement is not seen, a different antifungal agent should be 
selected.  In cattery situations, a dosage of 100mg/kg is recommended.  Lufenuron is very safe 
and could be considered for very young kittens.  The exact mechanism of action in treating 
dermatophyte is unproven.  It will not prevent dermatophyte infection.  Due to its inconsistent 
efficacy, other treatments should be considered if zoonotic risk is high.  Adding lime sulfur dip to 
the protocol is great for younger kittens.

Insect growth regulators are the ultimate in environmental flea control.  The greatest 
advantage is that the flea does not need to feed to be affected.  Methoprene (Precor®) is broken 
down by ultraviolet light.  Pyriproxyfen (Nylar®) is very stable in U.V. light.  Both of these products 
may be placed on carpets to prevent flea eggs from hatching.  If placed directly on the pet, the 
eggs will not hatch.  Both products have excellent residual activity. If there is any doubt about the 
efficacy, consider why Merrial added methoprene to their frontline product!  Methoprene is 
available in Ovitrol®.  It is a favorite product when bathing is an appropriate part of the treatment 
protocol.  Unfortunately, most cats will not tolerate bathing or spraying.  
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There are two new oral products effective for both fleas and ticks.  Bravecto contains 
fluralaner and is available for dogs greater than 6 months.  This treatment lasts for 3 months.  
NexGard contains afloxolaner and is available for dogs greater than 8 weeks of age.  This 
product is given monthly.  

There are several effective products available for the treatment of ear mites.  Pyrethrin 
drops are effective and inexpensive.  They must be applied for 4 consecutive days, for 3 weeks.  
They only function as adulticide agents and have little residual effect.  Bathing the cat with a 
pyrethrin shampoo or applying a pyrethrin topical agent to the face and neck and back feet is 
indicated to kill wandering mites.  All contact animals should be treated.  Products containing 
0.1% ivermectin (Acarex®) or milbemycin (Milbemite®) are highly effective.  A single application 
into each ear one time is usually adequate.  I prefer selamectin (Revolution®) once every 14 days 
for 3 treatments.  It is highly effective and has the added advantage of not needing to place it into 
the ear canal.  Thiabendazole is effective against ear mites but the formulation product 
Tresaderm® has caused serious contact reactions in some cats.  The application protocol is 
similar to using pyrethrin ear drops.  Topical application in the ear canal using 1% ivermectin or 
fipronil is not recommended due to unproven efficacy and safety.  Concurrent use of an 
Elizabethan collar or oral methylprednisolone for a few days to reduce inflammation may be 
appropriate,  The newer products are so highly effective against ear mites that cleaning of the ear 
canals is not necessary.

LymDyp® is a multifunctional antiparasitic agent.  It is effective against canine and feline 
scabies (notoedres), cheyletiella, Lynxacara radovski, and lice (felicola subrostratus).  
Unfortunately it is ineffective against fleas.  The mechanism of action is unknown.  Lime sulfur dip 
is antipruritic and has antifungal properties.  It should be used once weekly and at least two 
weeks beyond clinical remission.  This product will stain clothing and can tarnish jewelry.  It is 
always recommended to wear gloves and protective clothing.  Lime sulfur is very toxic to cats if 
they are allowed to groom while the product is still wet.  Place an Elizabethan collar on them until 
the product is dry.  Once it is dry, it is no longer toxic to cats.  The odor decreases substantially 
once it is dry.  
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 Corticosteroids are extremely useful drugs for the management and of many 
dermatologic disorders.  Unfortunately, they are often times misused.  The purpose of the 
presentation is to dispel common myths about corticosteroids and understand the pituitary 
adrenal axis to improve the quality of life of our patients.  Additionally, differences 
between dogs and cats will be discussed. 
 All corticosteroids are not created equally.  The potency and duration of effect 
must be taken into account for each individual for maximum effect and minimal side 
effects.   
 

Drug Glucocorticoid 
potency

Equivalent 
dosage (mg)

Duration of 
Effect (hr)

Alternate 
day?

Short-Acting
Cortisone 0.8 25 <12 −

Hydrocortisone 1 20 <12 −

Intermediate
Prednisone 4 5 24-36 Yes
Prednisolone 4 5 24-36 Yes

Methylprednisolone 5 4 24-36 Yes

Long-Acting
Flumethasone 15 1.3 36-48 No
Triamcinolone 40 0.5 36-48 No
Dexamethasone 40 0.5 36-54 No
Betamethasone 50 0.4 36-54 No  

 
Only those products that are short-acting or intermediate are appropriate for alternate day 
dosing of anti-inflammatory or autoimmune disorders.  Potency must also be considered 
when a topical product is selected. Long acting topical steroids will suppress the pituitary 
adrenal axis and are more likely to cause skin and hair follicle atrophy.   
 Glucocorticoids exhibit a myriad of early and late phase anti-inflammatory 
effects.  The short term effects include mast cell stabilization, reduction in capillary 
permeability, and reduced leukocyte migration and function.  These are the beneficial 
effects that are so important in treating Type I hypersensitivity reactions.  The ultimate 
effect is to alter protein transcription.  These proteins may be induced or inhibited and 
include lipocortin 1, cytokines, inducible nitric oxide synthetase (iNOS), and 
phospholipase A2, to name a few.  By directly inhibiting phospholipase, the arachadonic 
acid cascade is blocked leading to a decrease in the pro-inflammatory mediators.  
Prostaglandins, thromboxanes, and leukotrienes are all decreased.  Glucocorticoids may 
directly block cyclooxygenases further contributing to the anti-inflammatory effects.  

Page 372



Alterations in protein synthesis may take hours to days for the necessary effect to take 
place.   
 There are several predictable effects of glucocorticoids that are not necessarily 
beneficial.  Hyperglycemia results from gluconeogenesis and from insulin antagonism by 
blocking insulin from getting into cells.  The physiologic reason is to protect glucose 
dependent brain functions.  Glucocorticoids are catabolic in effect.  Skeletal muscle and 
collagen breakdown result in muscle wasting, thin and hypotonic skin, and fragile blood 
vessels.  These side effects may result from topical or parenteral administration.  The 
catabolic effects on lipids result in the redistribution of fat.  Glucocorticoids inhibit 
antidiuretic hormone and contribute to the polyuria/polydipsia seen in dogs.  This may be 
due to both the glucocorticoid and mineralocorticoid effects of steroids.   
 Injectable glucocorticoids have variable actions of onset because of the carrier 
molecules.  These esters must be hydrolyzed to release the active free form of the drug. 
Water soluble esters such as sodium succinate or sodium phosphate and are more rapidly 
hydrolyzed.  These forms may be given intravenously and are indicated for acute 
conditions.  The repositol forms are water insoluble.  Carrier esters such as acetate or 
acetonide are more slowly hydrolyzed resulting in a prolonged effect.  Not all 
glucocorticoids are labeled as "depo" so one must be aware of the carrier molecule to 
avoid unwanted effects.   
 Oral steroids are well absorbed and as fast in onset of the anti-inflammatory 
effects as injectable glucocorticoids.  Giving an injection to "get things started" is not 
necessary and will lead to steroid overdose if tablets are given for a controlled effect.  
Prednisone is converted to prednisolone and can be interchanged for most dogs.  There 
are some individual dogs that using prednisolone may be more effective.  The dosage for 
anti-inflammatory effects is 0.25mg/lb b.i.d. or can be given 0.5mg/lb/day.  Once a 
clinical remission is achieved, the dosage may be tapered to an alternate day therapy.  
This will allow the pituitary-adrenal axis to rebound.  Immune suppressive dosages of 
these drugs begin at 1mg/lb/day.   Methylprednisolone (medrol®) is also an intermediate 
acting glucocorticoid that is good for alternate day therapy.  It is slightly more potent than 
prednisone or prednisolone (4mg methylprednisolone = 5mg pred.) and is usually 
associated with less PU/PD in dogs.  It is the preferred glucocorticoid for cats (author 
bias).  The dosage for anti-inflammatory effects in cats is twice the dosage of dogs.  This 
is due to fewer receptors and less affinity than dogs.  In general, a 10# cat would receive 
4mg of methylprednisolone twice daily until remission.  Cats in general are more tolerant 
of corticosteroids than dogs and may do well with injectable forms. 
 There is little difference between prednisolone and prednisone.  The anti-
inflammatory dosage for dogs is 0.25mg/lb given twice daily for one week, once daily for 
one week, and every other day for 14 days.  To make this easy to calculate, take the total 
number of tablets for the first week and double it.  Dogs can continue to receive pred. on 
an every other day basis if there is a history of a prolonged seasonality problem.  In some 
cases a switch to every third day or changing to a different product (ie. Temaril-P) may 
maintain the effect with a lower dosage.  By using a simple chart, there are no excuses for 
not using oral glucocorticoids 
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Fill in the number of tablets in each box, along with the starting day of the week 
 

 
Include at the bottom some of the common side effects.  Also include what should be 
done if side effects are problematic.  Additional notes for when to recheck may also be 
helpful.  Have the client circle the dosage once it has been given to avoid accidentally 
over dosing the pet. 
 
 Oclacitinib (Apoquel) is a new antipruritic agent.  It functions as a Janus kinase 
inhibitor (JAK).  It is not to be used on dogs less than one year or those with bacterial or 
demodex infections.  Studies show that it may increase the risk of these infections.  
Apoquel is indicated for the use of allergic pruritus.  It is initially administered twice 
daily for 14 days then daily as needed.  One of the benefits of this drug is that it reduces 
pruritus faster than glucococorticiod medications.  The data show that this drug will not 
interfere with intradermal testing so no withdrawal period is necessary.  It appears to be 
safe when used in conjunction with commonly used medications such as cephalexin or 
ketoconazole.  Although this drug is currently in limited supply, it provides us with 
another treatment option for the pruritic dog.  Apoquel should not be given to cats and is 
not licensed or approved for this use.   
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Canine Cutaneous Adverse Reactions to Food  
Robert A. Kennis, DVM, MS, DACVD, College of Veterinary Medicine, Auburn University, 
Auburn, Alabama 
 

Food allergy is a common term used to describe the myriad of adverse reactions 

dogs may experience after exposure to certain food items. Gastrointestinal (GI) abnormalities, 

including vomiting, diarrhea, change in frequency of bowel movements, and pica, are only a few of 

the clinical signs that may occur independently or concurrently with cutaneous reactions,1 including 

pruritus, urticaria, otitis, and skin infections.  

 This presentation reviews and evaluates current concepts regarding the pathogenesis, 

diagnosis, and management of dogs with suspected cutaneous adverse reactions to food (CARF).  

 

Pathogenesis 
The pathogenesis of the development of CARF is poorly defined. True food allergic causes, 

however, may exist and can be represented by three of the four hypersensitivity reaction types  I, 

III, or IV.  

 Oral allergy syndrome, which is a localized immunoglobulin E (IgE)-mediated type I reaction, 

has been reported in dogs. Mixed IgE-mediated, non-IgE mediated, and late-phase reactions may 

also be implicated.2  

 

Immunoglobulin E-mediated reactions 
 Oral allergy syndrome was described in a dog with Japanese cedar allergy3 characterized by 

cross-reactivity between tomato allergens and Japanese cedar. When fresh tomato was offered to 

the dog, it exhibited clinical signs consisting of salivation, swelling of the lips, and quivering of the 

tongue. However, the signs were not seen when the tomato was cooked before being fed to the 

dog. Therefore, this study demonstrated both cross-reactivity between allergens and oral allergy 

syndrome, which might partially explain why some dogs with CARF develop acute muzzle pruritus 

after eating. Because many cross-reactions between food allergens and environmental allergens 

have been implicated in humans with oral allergy syndrome,4 one could postulate that dogs with 

atopy could be exacerbated by oral challenge with these cross-reacting antigens.  

 Furthermore, the role of type I hypersensitivity as a cause of canine food allergy has been 

investigated with the use of an atopic dog model.5 Dogs were selected as being high IgE producers 
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and were purposely bred accordingly. The puppies were administered whole-food allergens 

subcutaneously soon after birth. A modified-live virus vaccine was used as an immune stimulant to 

encourage production of IgE antibodies to the food allergens. Early findings demonstrated that 

these dogs could be used to investigate the role of IgE in canine food allergy as a subset of CARF. 

These studies also demonstrated the genetic predisposition for the development of high levels of 

IgE antibody. This canine model, however, had limitations in allowing extrapolation of data to the 

canine population at large.  

 Further investigations with this model led to contradictory data. Some reports indicated that oral 

challenges led to clinical signs, including GI changes and pruritus. However, using the same 

model, it was shown that oral challenge with soy- or corn-based diets did not produce cutaneous or 

GI changes even though they were sensitized to these foods.6 It appeared that the timing of the 

subcutaneous food allergen “booster” as these dogs matured may have played a greater role in 

maintaining high IgE levels than oral exposure through feeding. Further investigations using this 

model are warranted, with consideration given to a mechanism that can help induce the breakdown 

of oral tolerance.  

 A spontaneous dog model of IgE-mediated food hypersensitivity has also been investigated. 

These dogs exhibited relative increases in serum IgE compared with control dogs for corn antigen. 

Clinical signs were exacerbated when challenged with oral consumption of corn. Serum IgE levels 

also increased after corn had been fed.7 This model may prove to be superior to the atopic dog 

model for investigating type I food hypersensitivity reactions. 

 

Immunologic and nonimmunologic reactivity 
In the intestinal tract, a single epithelial layer separates innate and adaptive immune-effector cells 

from a vast amount of antigens.8 Immune tolerance is maintained by an intact barrier and a 

complex interaction of immune responses.9 Oral tolerance is a state of immunologic 

unresponsiveness. Therefore, a breakdown of tolerance can lead to the development of 

immunologic reactivity with localized and systemic clinical signs.10  

 A full review of the immunologic processes is beyond the scope of this review. However, 

human and mouse research has led to some interesting findings regarding the roles of TCR-alpha-

beta CD8-positive and TCR-gamma-delta intraepithelial lymphocytes and unconventional T-cell 

subsets (ie, regulatory T cells [Tregs]) in the pathogenesis of common human GI diseases.8 

Page 376



  

 

3 

 

 Nonimmunologic CARF can also occur in dogs with similar clinical signs. Food intolerance is an 

abnormal physiologic response to an ingested food item or additive. GI changes are likely seen. 

Toxic reactions from the ingestion of bacterial or fungal contaminated food may also occur.   

 It is evident that the pathogenesis of the development of CARF is not linear and that many 

factors, including genetics, diet, concurrent health status, and immune status, may all play a role. 

Further studies are warranted using dogs. Human and mouse research provides interesting portals 

for investigation, but data from these studies may not be applicable to canine patients because of 

differences in the human, murine, and canine immune systems. 

  

Diagnosis  
There does not appear to be a sex predilection for canine CARF. However, there is some evidence 

that certain canine breeds have an increased risk of developing food allergy. The age of onset 

likewise is variable, and the true prevalence remains unknown.11 

 

Clinical findings 
 Clinical signs may be seen in dogs younger than 6 months of age or older than 10 years of 

age. The most common clinical finding with CARF is pruritus, but papules and erythema are also 

seen.12,13 The distribution pattern may include the face (ie, chin, muzzle, periorbital), feet, ears, 

axillae, forelegs, or perianal regions. Any or all of these regions may be affected. Occasionally, 

generalized pruritus is noted. Dogs may present with recurrent infections of the skin and ear 

canals. Interestingly, only one ear might be affected 

Diagnostic options 
In human medicine, the gold standard for the diagnosis of food allergy is the double-blind placebo-

controlled food challenge (DBPCFC). Individual food items are administered orally in a blinded 

manner, and the patient is evaluated on clinical signs. Patients with oral allergy syndrome may 

experience a tingling sensation in the mouth or on the tongue. Sometimes tinnitis is present. Skin 

prick testing of whole-food extracts has been used as a screening tool for IgE-mediated food 

allergy.14 It appears to have good negative predictive value but is only useful in patients 

experiencing type I hypersensitivity.15,16   

 In canine medicine, the elimination test diet is considered to be the diagnostic tool of choice. 

Skin prick testing and intradermal skin testing using whole-food items has been shown to be of little 
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diagnostic value. Intradermal testing in dogs has shown low sensitivity and high specificity (few 

false-positive results) similar to skin prick testing in humans.17  

 Endoscopic-guided injections of food allergens into the mucosa of the stomach have been 

investigated as a diagnostic tool.18 Time, the repeatability of the procedure, and the expertise 

needed to conduct such a test demonstrate its limitations. In addition, this procedure is only useful 

in evaluating type I hypersensitivity reactions. One can argue that the stomach is not necessarily 

an important organ of immunity in a dog exhibiting food allergy or CARF. It is assumed that a type I 

hypersensitivity reaction is the most common cause of CARF in dogs and humans. There is recent 

evidence that in humans, changes in serum IgE compared with control patients when challenged 

with offending allergens in a blinded manner are not significantly different. The IgE reactions 

occurred locally in the GI tract.19  

 Such evidence may partially explain why skin testing and serum testing for food allergy are 

inaccurate in dogs.20 In one study, 13 dogs with food allergy were evaluated with an elimination 

test diet, ELISA testing, and intradermal testing of food allergens. Skin and serum tests were 

unable to adequately predict positive or negative reactions compared with the results of an 

elimination test diet.21 Serum evaluation for IgE levels to food items by conducting a 

radioallergosorbent test (RAST) or an ELISA is available from some laboratories. The repeatability 

of these tests has been shown to be insufficient.22 Therefore, it is not recommended that serum 

testing be used as a sole method of diagnosing the underlying cause of CARF. 

 

Elimination test diet 
 Selection of an elimination test diet is based on dietary history.  It is generally recommended to 

feed the test diet for a minimum of 8 to 13 weeks.23 Some cases may respond to the dietary test in 

fewer than 8 weeks, whereas others may require longer for clinical signs to abate. Once the patient 

has clinically improved, the original diet may be fed to demonstrate induction of clinical signs. 

Reactions may occur very quickly on challenge, especially if there is a type I hypersensitivity 

component to the CARF. Most adverse signs occur in fewer than 14 days on challenge. Once 

CARF has been “proven,” the owner may elect to introduce individual food items as a challenge to 

attempt to identify the source of the reaction. It has been shown that most dogs with CARF have 

reactions to one or two individual food items.24 

 Although the product selection is based on dietary history, the best approach to elimination test 

diets remains controversial, as there are advantages and disadvantages associated with home-
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prepared diets or commercial diets with limited-antigens and hydrolyzed protein-source diets. The 

ideal test diet should be free of preservatives and additives, although documented adverse 

reactions to these items in dogs are rare.12 A home-prepared diet consisting of a single protein 

source and a single carbohydrate has been recommended, whereas commercial limited-antigen 

diets containing novel protein sources are an alternative.25 It has been suggested that the 

preparation of commercial diets may have an impact on allergenicity,26 and other studies have 

suggested that commercially prepared diets are not as accurate in diagnosing food allergy as 

home-prepared diets.23,24   

 Of importance to note, commercial diets are usually complete and balanced. In contrast, home-

prepared diets may not be balanced and may lack minerals, especially calcium.27 Balanced home-

prepared menus, however, are available through several resources. 

 Hydrolyzed diets provide an alternative to novel-protein elimination test diets. It has been 

shown that hydrolyzed diets are beneficial in humans with known allergic reactions.28 These diets 

have also been demonstrated as useful for investigating dogs suspected of having food allergy.29 

In one study, 34 of 36 dogs improved when fed a soy hydrolysate diet and relapsed on challenge.30 

Some of the limitations of hydrolyzed diets include cost and palatability, but these are subjective, 

depending on the client and patient.  

 Recently, an extensive review investigated the use of hydrolyzed diets and CARF in dogs.32 It 

was suggested that these diets are best used in dogs suspected not to be hypersensitive to their 

individual components. I have documented a sole case in which a 10-year-old, spayed golden 

retriever suspected of having CARF improved when fed a hydrolyzed soy diet (Purina Veterinary 

Diets HA Hypoallergenic brand Canine Formula) and relapsed when orally challenged with fresh 

tofu. Owner compliance can be a challenge. In a recent study of 28 dogs started on a home-

cooked elimination diet, 10 dogs did not complete the diet as prescribed.32 There are many 

possible reasons for poor compliance, including but not limited to: 

! Time of preparation 

! Limitation of treat items 

! Reduced appetence or adverse reactions to the test diet  

! Cost 

! Poor communication between the owner and the veterinarian. 

Some clients may stop the test diet prematurely because of the disbelief that their dog may have 

CARF. 
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Closing Remarks 
The diagnosis of food allergy as a component of canine CARF continues to be a challenge. It has 

become increasingly difficult to find novel protein and carbohydrate sources because of the 

plethora of commercial diets available. Hydrolyzed protein diets provide an alternative but are not 

without their own limitations. 

 Simple diagnostic tools, such as intradermal or skin prick testing and serum ELISA testing 

alone, have not been shown to be useful. Novel diagnostic procedures, such as gastroscopic-

assisted injections into the gastric mucosa and/or colon, are unlikely to be of clinical importance.  

 The future of realizing a more definitive diagnosis and treatment may lie in investigating the 

relationship between canine atopic dermatitis and CARF as hypothesized by some 

investigators.33,34 The evaluation of cross-reactivity between food allergens and pollens continues 

to be investigated in humans, but similar studies in dogs are also needed. One major challenge is 

in implementing a canine DBPCFC, as dogs typically do not articulate when and how they are 

experiencing clinical signs until the signs become severe.  

 The role of probiotics as a treatment for CARF has been investigated, but the 

immunoregulatory effects are not well understood.35 As our understanding of the 

immunopathogenesis of food allergy in dogs improves, we may be able to detect cellular changes 

indicative of adverse reactions before they become clinically significant. 
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DERMATOLOGIC TIDBITS:  DIAGNOSTIC TRICKS AND TIPS 
Robert A. Kennis, DVM, MS, DACVD 
Professor of Veterinary Dermatology 

Auburn University 
 
 Because of the ever increasing cost of antibiotic, antifungal, and antiparasitic 
agents, it is very important to reach a diagnosis prior to treatment.  There are many 
common lesions in dermatology including alopecia, scale, and papules.  By performing 
simple diagnostic techniques it is easy to define the etiology of the problem.  The purpose 
of this presentation is to review and encourage the use of diagnostic techniques to arrive 
at a diagnosis.  Treatment options can be discussed at another time. 
 Another basic bit of advice is to remember that more than one problem may exist.  
A thorough history may help to limit the list of differential diagnoses but it is wise to 
address the most likely etiologies during the first visit.  A skin scraping, cytology, and 
fungal culture are cheap and efficient procedures to rule out a myriad of common 
problems. 
 

1. Skin scrape all alopecic lesions. 
One of the most commonly missed diagnosis is canine demodicosis.  These follicular 

mites can be the cause of: papules, pustules, epidermal collarettes, crusts, scale, 
erythema, alopecia, and superficial moist dermatitis (hot-spots).  Although this mite 
rarely causes pruritus, it may be associated with bacterial pyoderma, which may be 
pruritic.  Pruritus alone should not determine whether you skin scrape but rather how you 
skin scrape.   

Deep skin scrapings are necessary to identify this parasite.  In very chronic 
pododermatitis, biopsy may be necessary to find demodex.  The same is true for Shar Pei 
dogs.  Their follicles extend so deeply into the dermis that routine skin scrapings may 
miss demodex.  It is wise to biopsy cases where the lesions resemble bacterial pyoderma 
but do not respond favorably to symptomatic empiric treatment.  

It is wise to scrape the ear pinnae when they are erythematous.  Pinnal demodicosis is 
commonly overlooked and may be a cause of canine otitis. 

Sarcoptic mange is easy to miss even with multiple skin scrapings.  It is necessary to 
scrape broad, superficial areas of the skin.  The usual areas affected include the ears 
(margins of the pinnae), elbows and hocks.  One of the best areas to skin scrape is 
directly on the ventral sternum.   

Remember to skin scrape cats.  Cats may have two different forms of demodex mites.  
The commonly appearing mite is Demodex cati.  It is a follicular mite so deep skin 
scrapings are necessary to find it.  This mite is not usually found unless the cat has severe 
underlying metabolic or immunosuppressive diseases.  When identified, a search for the 
cause of the mite is more important than the treatment of the mite. 

Demodex gatoi is a short mite that inhabits the epidermal pits.  This mite can be 
associated with pruritus but asymptomatic carrier cats may exist.  The clinical symptoms 
may include excessive grooming, excoriations, crusts, eosinophilic papules, and 
traumatic induced alopecia.  Broad superficial skin scrapings will recover many mites if 
they are the source of the problem.  Unaffected cats within the same household should 
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also be scraped.  Treat all contact cats with Lym Dyp weekly for six weeks to resolve the 
problem. 

2. Perform cytologic evaluation on all skin lesions 
Bacterial pyoderma is the single most common dermatologic problem in dogs.  It may 

be a primary problem or a seconday problem.  The reasons to do cytology are threefold. 
First it is important to confirm that bacteria are associated with the lesion. The 
morphology of the bacteria can be identified to help select empiric treatment.  
Staphylococcus intermedius is the most common cocci bacteria associated with skin 
infections of dogs and cats.  The presence of rods would change the selection of 
antibiotic, and may warrant a culture.  Rod bacteria are notorious for antibiotic resistance.  
Malassezia yeasts may also be identified on cytologic examination.  Secondly, cytology 
can evaluate the inflammatory process and differentiate it from neoplastic processes and 
sometimes even autoimmune disorders.  Lastly, cytology can be used to monitor the 
progress of therapy to ensure that a remission is achieved. 

It is not essential to be an expert pathologist to do cytology.  Collect the samples and 
heat fix them on a warming plate prior to staining with a modified Wright’s stain (Diff-
quik®).  Rinse the slide thoroughly and allow it to air dry.  Alternatively, the slide can be 
placed on the warming plate to speed evaporation.  Examine the slide with the 10X 
objective.  Evaluate the clinical findings such as scale, inflammatory cells, proteinaceous 
debris, or acantholytic cells.  Focus on areas of inflammation before moving to oil 
immersion.  Identify bacteria and or yeast pathogens.  Small, brown, refractile rods on the 
corneocytes are melanin granules and should be ignored.    

Cytology is equally important in cats.  Eosinophilic lesions are usually treated with 
corticosteroids while overlooking the bacterial component of the disease.  Cytologic 
evaluation can identify the type of inflammation and confirm whether bacteria are 
present.  It will make a difference in treatment options.  Cats rarely develop Malassezia 
infections. 

 
3. Perform fungal cultures   

Dermatophyte infections are the great impersonators.  They can resemble any skin 
lesion imaginable including:  masses, papules, pustules, epidermal collarettes, scale, 
crusts, erythema, and alopecia.  It is not an acceptable reason to not perform a fungal 
culture because the lesion did not look like ringworm.  Also, dermatophyte may be 
pruritic.   
 Fungal cultures do not need to be expensive or difficult.  I strongly encourage the 
use of a product by Hardy Labs® (http://www.hardydiagnostics.com) called the 
“Derm Duet”. This easy to use product has two different compartments.  One is the 
standard dermatophyte test media with phenol indicator and the other is a rapid 
sporulation media.  The large surface area is easy to work with when a toothbrush is 
used to collect the samples.   
 White fluffy growth is only the first part of a DTM evaluation.  Clear acetate tape 
is used to collect a representative sample.  A drop of lactophenol cotton blue stain or 
methylene blue stain is placed on a clean glass slide.  The tape is then applied (sticky 
side down) to the slide for cytologic evaluation.  The purpose is to identify 
macroconidia to confirm that the growth is indeed dermatophyte.  Secondly, the 
macroconidia will identify the genus and species of the dermatophyte.  This is 
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important to help identify the source of the dermatophyte infection.  Microscopic 
evaluation is best accomplished with the light condenser dropped down to increase 
refractility.  
 Evaluation of plucked hairs is called a “trichogram”.  This simple technique is 
performed by grasping a tuft of hair with a hemostat and placing them on a drop of 
mineral oil.  Life is easier with a cover slip applied.  Microscopic evaluation is easiest 
with the light condenser in the down position.  Fungal infected hairs, demodex mites, 
and the stage of hair growth can all be evaluated with this simple technique. 
 
4. Biopsy 
Biopsy and histopathology are extremely important diagnostic tools.  The reason for 
separation of terms is to clarify that there are indeed two components.  The first is the 
biopsy sample itself.  Poor sampling or poor site selection may lead to inferior results.  
Secondly, not all pathologists are adept at reading skin histopathology.  Skin 
pathology is different than other tissues.  It is not acceptable spending your client’s 
money to find out that the skin is chronic and supperative with eosinophils and a few 
bacteria even though this would be an extremely useful report of a liver sample.  Seek 
out expertise in dermatopathology.  Provide a thorough history and description of the 
lesions along with a list of differentials to help the pathologist.  
 
 Dermatology can be the most rewarding and lucrative aspects of a veterinary 
practice.  By taking a thorough history, performing a physical examination, and 
formulating a list of differential diagnoses, it is easy to select the appropriate 
diagnostic plan.  All skin lesions look alike and each etiology may have many faces.  
By routinely performing skin scrapings, cytology, and fungal cultures, there will be 
no errors of omission.  The days of trying a week of antibiotics and a shot of 
corticosteroids are long gone (I hope).  Clients are more astute about misuse of these 
drugs and will challenge your competency.  These simple techniques lead to accurate 
diagnoses with concise treatment options.   This is the epitome of quality medicine. 
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UPDATE ON FELINE UPPER RESPIRATORY DISEASES 
 

Michael R. Lappin, DVM, PhD, DACVIM 
The Kenneth W. Smith Professor in Small Animal Clinical Veterinary Medicine 

 
Viral diseases.  Herpesvirus 1 (rhinotracheitis; FHV-1) and calicivirus (FCV) are the most 
common viral causes of sneezing and nasal discharge in the cat.  If oral ulcers are present, 
calicivirus is most likely.  If corneal ulcers are present, herpesvirus 1 is most likely.  FHV-1 has 
now also been associated with chronic stomatitis, facial dermatitis, and endogenous uveitis.  
Viral rhinitis with or without secondary bacterial infection can be recurrent.  FHV-1 can be 
documented by direct fluorescent staining of conjunctival scrapings, virus isolation, or 
polymerase chain reaction.  Since FHV-1 DNA can be detected in conjunctival cells of 
approximately 25% of healthy cats, the positive predictive value of these tests in diseased cats is 
low. Quantitative PCR may ultimately prove to correlate to the presence or absence of disease.  
Currently used PCR assays also detect vaccine strains of FHV-1.  RT-PCR assays can be used to 
amplify the RNA of FCV.  However, these assays have the same problems with predictive value 
as those to detect DNA of FHV-1.  
 
Feline viral rhinitis with or without secondary bacterial infection can be recurrent.  There are no 
consistently effective primary therapies.  I generally only use the following therapies if chronic 
disease is present.  Lysine at 250-500 mg, PO, BID may be helpful in some cats and has been 
shown to be safe but should be given as a dose, not fed with food.  Lysine has been shown to be 
ineffective for prevention of upper respiratory tract infections in 2 separate shelter studies and so 
should probably not be used for this purpose. 
 
Administration of human alpha 2b interferon at 50 U, PO, daily may help some cats with 
suspected chronic calicivirus or FHV-1 infection.  This can now be formulated for practitioners 
by prescription at some pharmacies (www.roadrunnerpharmacy.com/) in the USA.  Topical 
administration of alpha interferon in saline to the eyes of cats with conjunctivitis or the nose may 
aid in the management of some cats.  Lysine and alpha interferon are unlikely to lead to a cure, 
but hopefully will lessen clinical signs of disease.  Intranasal administration of modified live, 
intranasal FHV-1 and FCV vaccines may lessen disease in some chronically infected cats.  If 
there is a positive response to intranasal vaccination in a cat with chronic disease, I will use this 
form of immunotherapy up to 3 times per year.  The intranasal vaccine has been shown to 
potentiate cell-mediated immunity to FHV-1 better than parenteral vaccination.   
 
In kittens with acute life-threatening infection, use of alpha interferon at 10,000 U/kg, SQ, daily 
for up to 2 weeks can be beneficial.  Acyclovir is an anti-herpesvirus drug for use in people but 
can be toxic to cats and so should not be used.  Famciclovir is safer and more effective than 
acyclovir and is now being used for long-term therapy.  One dose that has been used is 1/2 tablet 
of a generic 250 mg tablet (125 mg), PO, q8-12 hr.  Depending on the size of the cat, this is 
about 30-40 mg/kg which appears to be the optimal dose.  The drug is safe at up to 90 mg/kg, 
PO, q8hrs and so the dose should be increased if the initial response is suboptimal and FHV-1 is 
still suspected.  Topical cidofovir (product for humans) can be used for the treatment of FHV-1 
conjunctivitis twice daily and was effective in a controlled research project.  The drug was easier 
to administer (twice daily) than idoxuridine or other anti-FHV-1 ocular therapies and does not 
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cause as much irritation.  This drug is available in some compounding pharmacies 
(www.rxfixer.com).  However, it is now known that famciclovir is excreted in high levels in the 
tears for 4 hours after a dose and so topical treatment with anti-FHV-1 drugs may not be needed 
if famciclovir is prescribed. 
 
Feline leukemia virus and feline immunodeficiency virus can induce immunosuppression 
predisposing to bacterial rhinitis.  However, there is no universally effective treatment.   
Interferon alpha as described can be tried.  In addition, AZT at 5 mg/kg, PO, twice daily can be 
tolerated and improved clinical parameters in some cats with FIV.  Both FIV and FeLV have 
been associated with nasal lymphoma and so if upper respiratory tract signs occur in retrovirus 
positive cats, this neoplasm should be excluded. 
 
Bacterial diseases.  Almost all cats with mucopurulent or purulent nasal discharge have a 
bacterial component to their disease.  Primary bacterial disease is rare but may be associated with 
Bordetella bronchiseptica, Mycoplasma spp. and Chlamydia felis.  In one recent Morris Animal 
Foundation sponsored study, we showed Mycoplasmas to be more common that FHV-1 and 
were associated with illness.  Recently it was shown that Bartonella spp. are not causes of 
rhinitis in cats.  Both B. bronchiseptica and Mycoplasma spp. can be associated with bronchitis 
in cats.  Chlamydiosis in general, is a mild infection resulting only in conjunctivitis.  If primary 
infections are suspected, doxycycline 10 mg/kg, PO, once daily or topical administration of 
tetracyclines (conjunctivitis) are usually effective. Cats with acute disease only need to be treated 
for 7 to 10 days.  Most cases of bacterial rhinitis are secondary to other diseases including 
trauma, neoplasia, inflammation induced by viral infection, foreign bodies, inflammatory polyps, 
and tooth root abscessation.  Thus, if routine antibiotic therapy fails, a diagnostic workup should 
be performed.   
 
My laboratory completed a study of cats with upper respiratory disease complex that had two 
major objectives; to identify organisms associated with feline rhinitis in a natural setting and to 
compare the efficacy and safety of pradofloxacin and amoxicillin for the treatment of suspected 
bacterial rhinitis in cats residing in a humane society in north-central Colorado.  Forty humane 
society cats with suspected bacterial upper respiratory infections were studied.  Nasal discharges 
were collected for performance of infectious disease diagnostic tests prior to random placement 
into one of three treatment groups.  Cats were administered amoxicillin at 22 mg/kg q12hrs, 
pradofloxacin at 5 mg/kg q24hrs, or pradofloxacin at 10 mg/kg q24hrs; all drugs were 
administered by mouth.  Cats failing to initially respond to either pradofloxacin protocol were 
crossed to the amoxicillin protocol and cats that failed amoxicillin were crossed to one of the two 
pradofloxacin protocols.   
 
The organisms most frequently isolated or amplified by polymerase chain reaction assays (PCR) 
pre-treatment were feline herpesvirus-1 (75%), Mycoplasma species (62.5%), Bordetella species 
(47.5%), Staphylococcus species (12.5%) and Streptococcus species (10.0%).  
 
The initial treatment was amoxicillin for 15 cats, pradofloxacin at 5 mg/kg for 13 cats, and 
pradofloxacin at 10 mg/kg for 12 cats. Of the amoxicillin-treated cats, clinical signs resolved in 
10 cats (66.7%) and five cats were switched to pradofloxacin (10 mg/kg for one cat and 5 mg/kg 
for four cats) after which clinical signs resolved in four.  Of the pradofloxacin-treated cats (5 
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mg/kg), clinical signs resolved in 10 cats (76.9%) and three cats were switched to amoxicillin 
after which clinical signs resolved in all three.  Of the pradofloxacin-treated cats (10 mg/kg), 
clinical signs resolved in 11 cats (91.7%) and one cat was switched to amoxicillin after which 
clinical signs resolved.  Overall, 73.7% of amoxicillin-treated cats resolved and 83.3% of 
pradofloxacin-treated cats resolved.  However, differences in response rates between groups 
were not statistically different (P = 0.2919), potentially because of the relatively small sample 
size.  Drug toxicity was not noted and all cats were reported to tolerate the administration of the 
drug.  We concluded in the manuscript that pradofloxacin can be a safe, efficacious therapy for 
some cats with suspected bacterial upper respiratory infections (Spindel 2008). 
 
In a separate study, our research group collaborated with researchers in the Department of Small 
Animal Internal Medicine, Veterinary Teaching Hospital, LMU, in Munich, Germany.  In that 
study, we focused primarily on Chlamydia felis and Mycoplasma spp. with the purpose of 
finding a potentially effective therapy that could be used rather than doxycycline.   
 
In this placebo-controlled, double-blind clinical trial, 39 cats with signs of bacterial upper 
respiratory infections or conjunctivitis were entered.  The cats were randomly entered into 1 of 2 
treatment groups: treated orally with either 5 mg/kg pradofloxacin q24hr or 5 mg/kg doxycycline 
q12hr for 42 consecutive days.  Changes in health status and clinical scores were evaluated. The 
presence of C. felis and Mycoplasma spp. DNA was determined by quantitative polymerase 
chain reaction (PCR) and nested PCR of conjunctival swabs, respectively. 
 
Prior to treatment, DNA of C. felis and Mycoplasma spp. was amplified from samples from 23 
and 20 cats, respectively.  Clinical signs improved markedly within the first week for cats of both 
groups.  Complete elimination of Mycoplasma spp. DNA was achieved in both groups.  During 
treatment with either drug, C. felis DNA copy number declined quickly, all cats administered 
doxycycline became C. felis DNA negative and 4 cats treated with pradofloxacin remained C. 
felis DNA positive. 
 
In this study, it was concluded that both pradofloxacin and doxycycline have good efficacy 
against C. felis and Mycoplasma spp., resulting in a marked improvement of clinical signs.  The 
study showed evidence that the pradofloxacin protocol studied may eliminate Mycoplasma spp. 
infections.  However, since C. felis DNA was still amplified from samples from some cats after 
treatment with pradofloxacin, infection might not always be eliminated using this protocol. 
 
Since bacterial rhinitis leads to chondritis and osteomyelitis, antibiotic therapy should be 
continued for weeks in cats with chronic disease. Drugs with an anaerobic spectrum that also 
penetrate bone and cartilage well are often effective.  Clindamycin or amoxicillin-clavulanate are 
frequently used.  Amoxicillin-clavulanate has the advantage of killing most Bordetella isoloates.  
Clindamycin has the advantage of effective against Mycoplasma spp. and the drug can be used 
once daily for routine bacterial infections in cats. Azithromycin (10 mg/kg, PO, q 24-72 hr) or 
fluoroquinolones can be used for cats with chronic disease.  For cats that are difficult to treat, 
cephalosporin injections can be considered.  However, this drug class is ineffective for 
Mycoplasma spp. and most Bordetella isoloates and so should not be a first line therapy unless 
the cat is impossible to treat orally. 
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Fungal diseases.  Cryptococcus neoformans, C. gattii, and Aspergillus spp. are the most 
common causes of fungal infection in cats.  Aspergillosis in cats carries a grave prognosis. 
 
Cryptococcosis is the most common systemic fungal infection of cats and should be considered a 
differential diagnosis for cats with respiratory tract disease, subcutaneous nodules, 
lymphadenopathy, intraocular inflammation, fever, and CNS disease.  Infected cats range from 6 
months to 16 years of age, and male cats are over represented in most studies.  Infection of the 
nasal cavity is reported most frequently (56.3 to 83.0% of cases) and commonly results in 
sneezing and nasal discharge.  The nasal discharge can be unilateral or bilateral, ranges from 
serous to mucopurulent, and often contains blood.  Granulomatous lesions extruding from the 
external nares, facial deformity over the bridge of the nose, and ulcerative lesions on the nasal 
planum are common.  Submandibular lymphadenopathy is detected in most cats with rhinitis. 
Definitive diagnosis of cryptococcosis is based on antigen testing or cytologic, histopathologic, 
or culture demonstration of the organism.  Cats with cryptococcosis have been treated with 
amphotericin B, ketoconazole, itraconazole, fluconazole, and 5-flucytosine alone and in varying 
combinations.  Good to excellent treatment responses in cats were seen with fluconazole 
(96.6%), itraconazole (57.1%), and ketoconazole (34.6%).  Because of toxicity, I no longer use 
ketoconazole.  I generally use fluconazole at 50 mg/cat per day because it has the least side-
effects and or the azoles, has the best penetration across the blood-brain and blood-ocular 
barriers. If life-threatening infection is occurring or the cat is failing to respond to the azole, 
drugs liposomal amphotericin B should be used.  Nasal and cutaneous cryptococcosis generally 
resolve with treatment; CNS and ocular disease are less likely to respond to treatment.  Treat-
ment should be continued for at least 1 to 2 months past resolution of clinical disease.  People 
and animals can have the same environmental exposure to Cryptococcus spp.  but zoonotic 
transfer from contact with infected animals is unlikely.   
 
Parasitic diseases.  While nasal mites (Pneumonyssoides) and a nasal worm (Eucoleus) occur in 
dogs in the United States, there are no significant nasal parasites in cats of the USA. 
 
Many cats with mucopurulent nasal discharges that appear to have an infectious cause often have 
an underlying problem.  Thus, a complete workup is suggested in this cats.  The following are the 
most common primary diseases that are associated with secondary bacterial infections in cats. 
 
Allergic rhinitis.  Lymphocytic-plasmacytic rhinitis and eosinophilic rhinitis occur in some dogs 
and cats.  The nasal discharge is serous to mucoid.  Rarely, secondary bacterial infection results 
in mucopurulent nasal discharge.  Often, the affected animal has other clinical evidence of 
allergic disease such as vomiting, diarrhea, pruritic skin disease, and cough.  Diagnosis is based 
on histologic findings.  Omega 3/omega 6 fatty acid supplementation, antihistamines, 
cyproheptadine, and glucocorticoids are used in the management of this condition.  Because the 
syndrome may be related to food hypersensitivity, a hypoallergenic diet trial may be indicated.  I 
frequently use chlorphenarimine at 1 to 2 mg, PO, q 12 hours.  Cyproheptadine may be effective 
at 2 mg, PO, q 12 hours.  Prednisolone should be used in cats rather than prednisone; 1 to 2 
mg/kg, PO, q 12 hours is generally effective.  Resistant cases may respond to administration of 
cyclosporine at up to 7.5 mg/kg, PO, daily or every other day.  Trough blood levels should be 
checked 2 weeks after starting cyclosporine to make sure that excessive blood levels are not 
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achieved which may activate infectious diseases.  My laboratory currently uses the Colorado 
University Hospital for this assay that costs approximately $40. 
 
(http://www.testmenu.com/public/cltdDetail.aspx?crud=Retrieve|360cbb75-3bed-481d-a8a2-
bdd8c2cfe516)  
 
Nasopharyngeal polyps.  Nasopharyngeal polyps are noninfectious, inflammatory nodules that 
originate in the middle ear.  The polyps can grow out through the tympanum or into the pharynx.  
Otic examination may reveal discoloration or bulging of the tympanum.  Large polyps can be 
detected by palpation through the soft palate.  When extending into the nasopharynx, polyps 
disrupt the normal flow of secretions resulting in secondary bacterial infections, mucopurulent 
nasal discharge, and gagging.  Diagnosis can be confirmed with a dental mirror or rhinoscope.  
Use a spay hook to help manipulate the soft palate to a position that allows placement of the 
dental mirror to allow visualization of the inner nares.  Polyps can be removed from the 
nasopharynx through the mouth without splitting the soft palate.  A bulla series should be 
performed.  However, if there is no evidence of middle ear associated clinical disease (Horner’s 
syndrome, etc) and the polyp can be removed from the mouth, many will wait for a recurrence 
prior to performing a bulla osteotomy, even if radiographic evidence of disease is present.  
Without bulla osteotomy, approximately 50% will be recurrent.  But in recurrent cases in one 
study at Colorado State University, all were treated successfully with bulla osteotomy when 
clinical signs returned.  We failed to detected FHV-1 DNA or calicivirus RNA in a group of 
polyps collected in one study.  We are now assessing the polyps for the presence of Chlamydia 
felis, Mycoplasma spp., and Bartonella spp. DNA. 
 
Neoplasia.  In dogs, adenocarcinoma, chondrosarcoma, fibrosarcoma, and osteosarcoma are the 
most common malignant neoplasms.  In cats, lymphoma is common and squamous cell 
carcinoma also occurs.  Nasal neoplasia is rare in the cat compared to the dog.  Lymphosarcoma 
is treated with chemotherapy.  Radiation therapy is indicated for the other nasal neoplasms; 
surgical debulking is not required.  Piroxicam administered at 0.5-1 mg/cat, PO, q48-72 hours 
can control inflammation and clinical signs of disease in some dogs and cats with nasal 
neoplasia.  Antacids are commonly administered concurrently.  You should never give more than 
1 mg to a cat.  Monitor for renal disease and gastrointestinal disease (including PCV to assess for 
GI hemorrhage). 
 
Foreign body.  Nasal foreign bodies are very common in dogs and are more common in cats 
than many realize.  In dogs, the foreign material is usually inspired into the anterior nares and is 
found in the ventral meatus just caudal to the nares.  Most nasal foreign bodies in cats are plant 
material that lodges above the soft palate after coughing or vomiting.  Rhinoscopic examination 
can sometimes confirm diagnosis.  Nasal lavage is often more effective.  Be sure to inflate the 
tracheal tube cuff fully before performing nasal lavage with saline administered under pressure.  
In dogs, I lavage from caudal to rostral by placing a 14 F foley catheter with a 30 ml bulb above 
the soft palate.  In cats, I lavage from the anterior nares caudally.  Material flushed from the nose 
(or oropharynx in cats) should be caught on gauze and examined for foreign material. 
 
Prevention of upper respiratory tract infections.  The American Association of Feline 
Practitioners (www.aafponline.org) recommends that all healthy kittens and adult cats without a 
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known vaccination history should be routinely vaccinated with an intranasal or parenteral 
vaccine that contains FHV-1, FCV, and feline panleukopenia virus (FVRCP).  Multiple 
modified-live products and killed products are available and the products available in the United 
States.   
 
In general, modified live FVRCP vaccines are recommended for kittens housed in environments 
at high risk for exposure to feline panleukopenia virus (FPV).  Modified live FVRCP vaccines 
for intranasal administration can induce protection against FHV-1 as soon as four days after 
administration and so this route of administration may be preferred for kittens housed in 
environments at high risk for exposure to FHV-1.  In a recent study, we showed that protective 
FHV-1 titers were induced more quickly after administration of an inactivated FVRCP when 
compared to a modified live FVRCP vaccine for SQ administration.  Modified live products 
should not be administered to clinically ill, debilitated, or pregnant animals.   Administration of 
intranasal FVRCP vaccines can induce transient, mild sneezing or coughing and so the owners 
should be informed.  However, intranasal vaccines can also induce transient immune stimulation 
caused cross protection against alternate pathogens (Bradley et al, 2014).  For kittens thought to 
have no more than routine risk of exposure to FPV, FCV, or FHV-1, it is currently recommended 
that FVRCP vaccines should be administered starting no sooner than 6 weeks of age with 
boosters every 3-4 weeks until 16 weeks of age. Older kittens and adult cats with unknown 
vaccination history should be administered two killed or two modified-live FVRCP doses 3 to 4 
weeks apart.  For kittens thought to have high risk of exposure to FPV, like those housed in 
animal shelters or pet stores, the AAFP panel currently recommends parenteral administration of 
modified live FPV containing vaccines as early as 4 weeks of age, particularly during an 
outbreak.  However, intranasal administration of modified live FVRCP vaccines instead of or in 
addition to parenteral administration of modified live FVRCP vaccines may be superior for 
protection against FCV and FHV-1 in these environments (Reagan et al, 2014).   
 
The current AAFP Advisory Panel recommends a booster FVRCP vaccine one year later.  
However, a recent study showed that while there was no difference in FPV immunity, the 
relative efficacy of FCV and FHV-1 vaccines were lower at 1 year after initial vaccination than 
at 4 weeks after initial vaccination.  The author concluded that the first FCV and FHV-1 booster 
vaccination after the completion of the initial series should be administered earlier than one year.   
 
Based on several challenge studies, it appears that there is no need to administer FVRCP 
vaccines no more frequently than every third year after the one year booster vaccine; it is 
possible the duration of immunity is much longer.  Serological test results for antibodies against 
FPV, FCV, and FHV-1 can be used to aid in the determination of vaccine needs.   
 
Some variants of FCV induce systemic vasculitis in cats (virulent calicivirus) and clinical signs 
can be severe in some cats previously vaccinated with FVRCP vaccines.  A killed, virulent FCV 
containing vaccine line is now available in the USA (Boehringer Ingelheim).  This product 
contains two strains of FCV; serum antibodies from cats given this vaccine neutralized more 
FCV strains in vitro than antibodies from cats vaccinated with a products containing a single 
FCV stain.  Thus, cats vaccinated with this, or similar 2 strain containing vaccines, may have 
better cross-protection.  See the AAFP Informational Brief at www.catvets.com for a further 
discussion.   
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The currently available B. bronchiseptica vaccine for intranasal administration can be 
administered as early as 4 weeks of age, has an onset of immunity as early as 72 hours, and has a 
minimum duration of immunity of 1 year.  Many cats have antibodies against Bordetella 
bronchiseptica, the organism is commonly cultured from cats of crowded environments, and 
there are sporadic reports of severe lower respiratory disease caused by bordetellosis in kittens 
and cats of crowded environments or other stressful situations. However, the significance of 
infection in otherwise healthy pet cats appears to be minimal. For example, in client-owned cats 
in north central Colorado, the organism was rarely cultured from cats with rhinitis or lower 
respiratory disease (approximately 3%).  In addition, because the vaccine is administered by the 
intranasal route, mild sneezing and coughing can result.  Bordetella vaccination should be 
considered primarily for use in cats at high risk for exposure and disease, such as those with a 
history of respiratory problems and living in humane shelters with culture proven outbreaks. 
Since the disease is apparently not life-threatening in adult cats, is uncommon in pet cats, and 
responds to a variety of antibiotics, routine use of this vaccine in client-owned cats seems 
unnecessary. 
 
Killed and modified live C. felis containing vaccines are available.  Infection of cats by C. felis 
generally only results in mild conjunctivitis, is easily treated with antibiotics, has variable 
prevalence rates, and the organism is of minimal zoonotic risk to people.  In addition, use of 
FVRCP vaccines that also contained C. felis was associated with more vaccine reactions in cats 
when compared to other products.  Thus, whether C. felis vaccination is ever required is 
controversial. The use of this vaccine should be reserved for cats with a high risk of exposure to 
other cats and in catteries with endemic disease. Duration of immunity for Chlamydia vaccines 
may be short-lived, so high-risk cats should be immunized before a potential exposure. 
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Infectious Disease Prevention 
HOT TOPICS - 2015 

 
Michael R. Lappin, DVM, PhD, DACVIM 

The Kenneth W. Smith Professor in Small Animal Clinical Veterinary Medicine 
 
Infectious diseases are a very common part of companion animal veterinary medicine.  Some of 
the infectious agents can result in severe clinical disease, including death; canine parvovirus, 
leptospirosis, and feline panleukopenia are notable examples.  Other infections have less severe 
manifestations during the acute phase, but can have long term sequelae of clinical significance; 
examples include Lyme polyarthritis and chronic upper respiratory infections induced by FHV-1 
and FCV.  Of even more importance are infections that are shared between animal and man; the 
zoonoses.  Rabies virus and Bartonella henselae, the cat scratch disease agent, are common 
examples.  Use of vaccines and parasite control products in comprehensive wellness programs 
can lessen risk of infectious diseases in dogs and cats. However, some pet owners and 
veterinarians as still worried about vaccine associated side-effects which may limit clinic visits 
and compliance to veterinarian recommendations.  The purpose of this 2 hour lecture is to 
provide the attendees new information on the top 20 preventative medicine facts or findings that 
will immediately impact your practice.  As time allows, we will also discuss the importance of 
parasite prevention! 
 
Facts to be discussed include 
 

1. Leptospires are common in the USA and can kill dogs and people. 
2. Leptospire vaccination is indicated for the majority of dogs. 
3. Leptospire vaccine side-effects are rare. 
4. Oral Bordetella vaccination works great. 
5. Lyme disease CAN be prevented. 
6. Borrelia vaccines are not associated with Lyme nephritis. 
7. Tick control can be helpful in presenting vector borne diseases 
8. You can use vaccines as a “hook” to drive feline hospital visits 
9. FeLV vaccines are indicated for all kittens. 
10. Age acquired resistance to FeLV may be less common than you think. 
11. Yearly FeLV vaccination can be more effective than extended intervals.  
12. Whole virus FeLV vaccines can be superior to vectored FeLV vaccines 
13. Injectable products of any type can induce injection site sarcoma. 
14. Odds of developing an injection site sarcoma is > 1:10,000. 
15. FIV vaccination is more effective than you may think. 
16. The inactivated FHV-1 vaccine induces more rapid FHV-1 serological responses than 

modified-live 
17. The inactivated FHV-1 vaccine works as quickly as MLV vaccines for protection against 

FHV-1. 
18. The Ultra series of vaccines for cats have less cell line contaminants that previous 

vaccines. 
19. The best protection against caliciviruses is induced by vaccines with multiple strains. 
20. Vaccination is not likely to cause renal failure in cats 
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Preventing infections is always preferred over treating infections. Avoiding exposure is the most 
effective way to prevent infections. Most infectious agents of dogs and cats are transmitted in 
fecal material, respiratory secretions, reproductive tract secretions, or urine; by bites or scratches; 
or by contact with vectors or reservoirs. Some infectious agents such as FHV-1, Bordetella 
bronchiseptica, and canine influenza virus can be transmitted by direct contact with clinically 
normal, infected animals. Many infectious agents are environmentally resistant and can be 
transmitted by contact with a contaminated environment (fomites). The avoidance of zoonotic 
transfer of infectious agents is extremely important because some zoonotic diseases, such as 
plague and rabies, are life threatening. Recognition of risk factors associated with infectious 
agents is the initial step in the prevention of infectious diseases. Veterinarians should strive to 
understand the biology of each infectious agent so they can counsel clients and staff on the best 
strategies for prevention. 
 
Vaccines available for some infectious agents can prevent infection or lessen clinical illness 
when infection occurs. However, vaccines are not uniformly effective, are not available for all 
pathogens, and sometimes induce serious adverse effects. Therefore the development of sound 
biosecurity procedures is paramount to avoid exposure to infectious agents when developing a 
preventive medicine program. 
 
Vaccines are available for some infectious agents of dogs and cats and can be administered to 
prevent infection or limit disease depending on the agent. Vaccination stimulates humoral, 
mucosal, or cell-mediated immune responses. Humoral immune responses are characterized by 
the production of immunoglobulin M (IgM), IgG, IgA, and IgE class antibodies, which are 
produced by B-lymphocytes and plasma cells after being presented an antigen by macrophages. 
Binding of antibodies to an infectious agent or its toxins helps prevent infection or disease by 
facilitating agglutination (viruses), improving phagocytosis (opsonization), neutralizing toxins, 
blocking attachment to cell surfaces, initiating the complement cascade, and inducing antibody-
dependent cell-mediated cytotoxicity. Antibody responses are most effective in controlling 
infectious agents during extracellular replication or toxin production. Cell-mediated immune 
responses are mediated principally by T-lymphocytes. Antigen-specific T-lymphocytes either 
destroy the infectious agent or mediate destruction of the agent by producing cytokines that 
stimulate other white blood cells, including macrophages, neutrophils, and natural killer cells. 
Cell-mediated immunity is required for the control of most cell-associated infections.  Currently 
available vaccines are either infectious (attenuated [modified-live] organisms or live virus–
vectored recombinant vaccines) or noninfectious (killed virus, killed bacteria [bacterins], and 
subunit vaccines). 
 
Attenuated vaccines replicate in the host to effectively stimulate an immune response and 
therefore generally have low antigen mass and do not require adjuvants. Different products are 
administered locally (e.g., modified-live Bordetella bronchiseptica oral vaccine or intranasal 
FHV-1 and FCV vaccines) or parenterally (e.g., modified-live canine distemper vaccine). In live 
virus–vectored recombinant vaccines, the specific DNA that codes for the immunogenic 
components of the infectious agent is inserted into the genome of a nonpathogenic organism 
(vector) that will replicate in the species being vaccinated. As the vector replicates in the host, it 
expresses the immunogenic components of the infectious agent, resulting in the induction of 
specific immune responses. Because the virus-vectored vaccine is live and replicates in the host, 
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adjuvants and high-antigen mass are not required. Because only DNA from the infectious agent 
is incorporated into the vaccine, no risk of reverting to the virulent parent strain exists, as 
occasionally occurs with attenuated vaccines. Only vectors that do not induce disease in the 
animal being vaccinated are used. Another advantage to vaccines of this type is the potential 
ability to overcome inactivation by maternal antibodies. 
 
Killed virus, killed bacteria (bacterins), and subunit vaccines are noninfectious and therefore 
usually require higher antigen mass than infectious vaccines to stimulate immune responses 
because they do not replicate in the host. Some noninfectious vaccines may stimulate immune 
responses of lesser magnitude and shorter duration than infectious vaccines unless adjuvants are 
added. Adjuvants improve immune responses in part by stimulating uptake of antigens by 
macrophages that present the antigens to lymphocytes. Although adjuvants have historically been 
associated with vaccine adverse effects, most newer generation adjuvants induce less 
inflammation. Subunit vaccines can be superior to killed vaccines that use the entire organism 
because only the immunogenic parts of the organism are used, which may decrease the potential 
for vaccine reactions. However, for some infections use of only one antigen does not adequate 
induce adequate protection (e.g. feline calicivirus vaccines). Native DNA vaccines and gene-
deleted vaccines are currently being evaluated for several infectious diseases.   
 
VACCINE SELECTION 
 
Selection of optimal vaccines for use in dogs and cats is complicated. Multiple products for most 
infectious agents are available, but efficacy studies that directly compare different products are 
often lacking. The veterinarian may need to choose from infectious and noninfectious options for 
the same vaccine antigen. Some vaccine antigens are for intranasal or oral administration and 
others are for parenteral administration. Not all vaccines for a given infectious disease are 
comparable in every situation. Long-term duration of immunity studies and studies evaluating a 
vaccine’s ability to block infection by multiple field strains are not available for all individual 
products. When making decisions about which products to use or when evaluating a new 
vaccine, the practitioner should request information concerning efficacy, challenge studies, 
duration of immunity studies, adverse reactions, and cross-protection capability. Vaccine issues 
are commonly debated in veterinary journals and continuing education meetings; these are 
excellent sources of current information. 
 
Not all dogs and cats need all available vaccines. Vaccines are not innocuous and should only be 
given if indicated. The type of vaccine and route of administration for the disease in question 
should also be considered. A benefit, risk, and cost assessment should be discussed with the 
owner of each individual animal before determining the optimal vaccination protocol. For 
example, FeLV only lives outside the host for minutes; it is highly unlikely that an owner would 
bring the virus into the household. Therefore cats housed indoors are not likely to come in 
contact with the virus. 
 
Before administering vaccines, the animal should be evaluated for factors that may influence the 
ability to respond to the vaccine or that may affect whether vaccination could be detrimental. 
Hypothermic animals have poor T-lymphocyte and macrophage function and are unlikely to 
respond appropriately to vaccination. Dogs with body temperature above 39.7° C respond poorly 
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to canine distemper virus vaccines; this may be true for other vaccines as well. 
Immunosuppressed animals, including those with FeLV infection, FIV infection, canine 
parvovirus infection, Ehrlichia canis infection, and debilitating diseases, may not respond 
appropriately to vaccination; modified-live vaccines occasionally induce the disease in these 
animals. 
 
If high levels of specific antibodies are present, vaccine efficacy is diminished. This is a 
particularly important consideration when vaccinating puppies or kittens from well-vaccinated 
dams. Disease may also develop in vaccinated puppies and kittens because infection had already 
occurred and was incubating when the animal was vaccinated. Vaccines can be rendered 
ineffective from mishandling. Vaccines should not be administered while the animal is under 
anesthesia because efficacy can be diminished; if a vaccine reaction occurs, it may be masked by 
the anesthesia. 
 
Adverse reactions can potentially occur with any vaccine. However, they are relatively 
uncommon in dogs and cats. In a study of more than 1.2 million dogs, the overall rate of adverse 
reactions was 38.2/10,000 dogs that had received vaccines within the previous 3 days (Moore et 
al., 2005). In a study of 496,189 cats, the overall rate of adverse reactions was 51.6/10,000 cats 
that had received vaccines within the previous 30 days (Moore et al., 2007). Vaccination has 
been associated with injection site sarcomas in some cats and can be life threatening. These 
tumors can occur after administration of infectious or noninfectious vaccines (Dyer et al, 2008), 
but to date studies attempting to link different vaccine types or individual products to tumor 
formation have had variable results (Kass et al, 2003; Srivastav et al, 2012).  Injection site 
sarcomas have developed after administration of other substances including parasiticides, long 
lasting glucocorticoids, meloxicam, cisplatin, antibiotics, and microchips.   It is apparent that 
tumor development may relate to a genetic predisposition but P53 gene testing has not provided 
definitive results in all cases (Banerji et al, 2007; Muncha et al, 2012).  Currently, the optimal 
way to avoid injection site sarcomas is to administer only products absolutely indicated by this 
route, including using the longest vaccination interval that is acceptable for the vaccine used.  
Intranasal products can result in transient sneezing and coughing. Feline vaccines for which the 
viruses were grown on cell cultures induce antibodies that cross-react with feline renal tissues 
(Lappin et al., 2005), and some hypersensitized cats have developed lymphocytic-plasmacytic 
interstitial nephritis (Lappin et al., 2006b).  The immunodominant cell line antigen recognized by 
parenterally vaccinated cats is alpha enolase which is present in all mammalian cells 
(Whittemore et al, 2010).  In people, anti-enolase antibodies are markers for immune-mediated 
disease, including nephritis.  It is unclear whether post-vaccination or naturally occurring anti-
enolase antibodies are associated with nephritis in cats.  Recently, a new feline inactivated 
vaccine line was launched (Ultra Fel-O-Vax; Boehringer-Ingelheim) that has a total volume of ½ 
ml which lessening time under the skin during vaccination.  This vaccine line induces lower 
levels of anti-enolase antibodies than previous products. 
 
Suspected adverse reactions to vaccination should be reported. Administration of any vaccine to 
animals with proven vaccine-associated sarcoma or immune-mediated diseases, such as immune-
mediated polyarthritis, immune-mediated hemolytic anemia, immune-mediated 
thrombocytopenia, glomerulonephritis, or polyradiculoneuritis, is questionable because immune 
stimulation may exacerbate these conditions. However, the potential legal ramifications of 
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waiving vaccination in these patients should be discussed with the owners.  This is primarily of 
importance for rabies vaccination. 
 
For some infectious agents, including canine distemper virus, canine parvovirus, feline 
panleukopenia virus (FPV), feline calicivirus (FCV), and FHV-1, serologic test results have been 
shown to correlate to resistance to disease after challenge in some studies. The advantages and 
disadvantages of the use of serologic testing have been reviewed (Moore et al., 2006). If 
validated laboratories or kits are used, results can be used accurately to make vaccination 
decisions for some dogs and cats (Lappin et al., 2002). For example, previously vaccinated 
animals that were presumed to have had a vaccine reaction and are still at risk of exposure to 
infectious agents could be assessed by serologic testing in lieu of arbitrary vaccination. In 
general, the positive predictive value of these tests is good (i.e., a positive test result usually 
predicts resistance on challenge). 
 
INFECTIOUS DISEASE PREVENTION GUIDELINES FOR CATS 
 
A physical examination, fecal parasite screen, and assessment of vaccine needs should be 
performed at least yearly for all cats.  The American Association of Feline Practitioners (AAFP) 
and International Society for Feline Medicine (ISFM) formed a joint Feline Vaccine Advisory 
Panel to produce vaccine recommendations for cats (http://www.catvets.com). These guidelines 
are an excellent source of information for veterinarians when individualizing vaccination 
protocols. Vaccine antigens were divided into those that were considered core (FPV, FCV, FHV-
1), noncore (rabies, FeLV, FIV, Bordetella bronchiseptica, Chlamydophila felis, and feline 
infectious peritonitis [FIP]). In contrast to previous AAFP Panel Reports, rabies vaccines are no 
longer considered core as the guidelines are meant to be suitable for cats living worldwide and 
rabies is not endemic in all countries. Other sources for feline vaccine administration 
recommendations include the ABCD guidelines in Europe (Truyen et al 2009; http://abcd-
vets.org/Pages/guidelines.aspx) and the WSAVA guidelines (Day et al, 2007; 
http://www.wsava.org/VGG1.htm).  Cats should be administered flea control and periodic 
deworming, year round (www.capcvet.org).  Heartworm preventatives that control hookworms, 
roundworms, and C. felis are great choices for routine parasite prevention.  Advantage Multi 
(Bayer Animal Health) has been shown to block the transmission of Bartonella henselae (cat 
scratch disease agent) amongst cats. 
 
Core Vaccines 
 
Feline Panleukopenia Virus, Feline Calicivirus, Feline Herpesvirus-1. All healthy kittens and 
adult cats without a known vaccination history should be routinely vaccinated with an intranasal 
or parenteral vaccine that contains FPV, FCV, and FHV-1 (FVRCP). Multiple modified-live 
products and one inactivated product are available, but they vary by country. In general, 
modified-live FVRCP vaccines are recommended for kittens housed in environments at high risk 
for exposure to FPV, as this type of vaccine is least likely to be inactivated by antibodies 
transferred to the kitten as part of maternally derived immunity.  Inactivated FVRCP vaccines 
have the advantage of not replicating in the host and so are safe for administration to pregnant 
queens and do not colonize the host.  Modified-live FVRCP vaccines for intranasal 
administration can induce protection against FHV-1 as soon as 4 days after administration, so 
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this route may be preferred for kittens housed in environments at high risk for exposure to FHV-
1 (Lappin et al., 2006a).  The inactivated FVRCP vaccine induced faster serological responses to 
FHV-1 than a modified live product in one study (Lappin et al, 2012).  In a recent challenge 
study, we showed the inactivated FHV-1 vaccine to work as quickly as a MLV vaccine for 
protection against FHV-1.  Modified-live products should not be administered to clinically ill, 
debilitated, or pregnant animals. Owners should be informed that the administration of intranasal 
FVRCP vaccines can induce transient, mild sneezing or coughing.   
 
 
For kittens believed to have no more than routine risk of exposure to FPV, FCV, or FHV-1, 
administration of FVRCP vaccines is recommended starting no sooner than 6 weeks of age, with 
boosters every 3 to 4 weeks until 16 weeks of age. Older kittens and adult cats with unknown 
vaccination history should receive two killed or two modified-live FVRCP doses 3 to 4 weeks 
apart. 
 
For kittens believed to have high risk of exposure to FPV, such as those housed in animal 
shelters or pet stores, modified-live FPV-containing vaccines can be administered as early as 4 
weeks of age, particularly during an outbreak. However, intranasal administration of modified-
live FVRCP vaccines instead of or in addition to parenteral administration of modified-live 
FVRCP vaccines may be superior for protection against FCV and FHV-1 in these environments. 
The current AAFP/ISFM Advisory Panel recommends a booster FVRCP vaccine 1 year later.    
According to several challenge studies, administration of FVRCP vaccines does not appear to be 
needed more frequently than every third year after the 1-year booster vaccine; the duration of 
immunity may be much longer, particularly for FPV. As previously discussed, serologic test 
results for antibodies against FPV, FCV, and FHV-1 can be used to help determine vaccine 
needs (Lappin et al., 2002). (Validated serologic tests are available from New York State 
Veterinary Diagnostic Laboratory, Ithaca, and Heska Corporation, Loveland, Colo.) 
 
Some variants of FCV induce systemic vasculitis in cats (virulent systemic calicivirus; VS-
FCV), and clinical signs can be severe in some cats even if previously vaccinated with FVRCP 
vaccines (Hurley et al., 2004). An inactivated product containing two FCV strains, including a 
VS-FCV strain, is now available in the United States (CaliciVax® Boehringer Ingelheim, St. 
Joseph, MO).  Serum from cats vaccinated with this product has been shown to cross neutralize 
more FCV field strains than serum from cats vaccinated with products containing only one FCV 
strain (Huang et al, 2010).  Similar results have been seen with a different FCV vaccine 
containing two strains that is marketed in Europe.  

 
Optional Vaccines 
 
Bordetella bronchiseptica. The currently available Bordetella bronchiseptica vaccine for 
intranasal administration can be administered as early as 4 weeks of age, has an onset of 
immunity as early as 72 hours, and has a minimal duration of immunity of 1 year. Many cats 
have antibodies against B. bronchiseptica, the organism is commonly cultured from cats in 
crowded environments, and sporadic reports have been made of severe lower respiratory disease 
caused by bordetellosis in kittens and cats in crowded environments or other stressful situations. 
However, the significance of infection in otherwise healthy pet cats appears to be minimal. For 
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example, in client-owned cats in north-central Colorado, the organism was rarely cultured from 
cats with rhinitis or lower respiratory disease (approximately 3%). In addition, because the 
vaccine is administered by the intranasal route, mild sneezing and coughing can result. 
Bordetella vaccination should be considered primarily for use in cats at high risk for exposure 
and disease, such as those with a history of respiratory problems and living in shelters with 
culture-proven outbreaks. Because the disease is apparently not life threatening in adult cats, is 
uncommon in pet cats, and responds to a variety of antibiotics, routine use of this vaccine in 
client-owned cats seems unnecessary. 

 
Chlamydia felis. Killed and modified-live Chlamydia felis–containing vaccines are available. 
Infection of cats by C. felis generally results in only mild conjunctivitis, is easily treated with 
antibiotics, has variable prevalence rates, and the organism is of minimal zoonotic risk to people. 
In addition, use of FVRCP vaccines that also contained C. felis was associated with more 
vaccine reactions in cats when compared with other products (Moore et al., 2007). Thus whether 
C. felis vaccination is ever necessary is controversial. The use of this vaccine should be reserved 
for cats with a high risk of exposure to other cats and in catteries with endemic disease. Duration 
of immunity for Chlamydia vaccines may be short-lived, so high-risk cats should be immunized 
before a potential exposure. 

 
Feline Leukemia Virus. Multiple  FeLV-containing vaccines are currently available. Some 
contain killed  FeLV with and without adjuvants, and one contains recombinant antigens of 
FeLV without adjuvant.  . Because of difficulties in assessing efficacy studies that are performed 
with different experiment designs, which FeLV vaccine is optimal is unclear. In several studies, 
the preventative fraction was 100% for cats administered FeLV vaccines then undergoing a 
heterogenous FeLV challenge one year after the last booster.  In the United States, one FeLV 
vaccine was granted a 2 year label.  At the 2 year challenge in one study, 83% of the vaccinated 
cats remained FeLV negative (Jirjis et al, 2011). Recently, the canarypox-vectored FeLV was 
show to be inferior to a whole virus vaccine.  The AAFP/ISFM panel recommended vaccinating 
kittens for FeLV because they are more susceptible than adult cats, and their housing status may 
not have been determined at that time. Although administration of FeLV vaccines does not block 
proviral integration, FeLV-associated disease was lessened (Hofman-Lehmann et al., 2007). 
FeLV vaccines are most indicated in cats allowed to go outdoors or those who are exposed to 
cats of unknown FeLV status. Vaccinated cats should receive two vaccinations initially.  FeLV 
vaccines  should be administered subcutaneously in the distal left rear limb to aid in 
identification and management of injection site disease. Although the products without adjuvants 
are known to induce less inflammation, whether they are safer than the products containing 
adjuvants is currently unknown. FeLV  vaccines are not effective in cats with progressive 
viremia and are therefore not indicated. However, administration of the vaccine to viremic or 
latently infected cats does not pose an increased risk of vaccine reaction. FeLV testing should be 
performed before vaccination because the retrovirus serologic status of all cats should be known 
so appropriate husbandry can be maintained. 

 
Feline Immunodeficiency Virus. A killed vaccine containing two FIV subtypes (clades A and 
D) is currently available for use in the United States (Fel-O-Vax FIV®, Boehringer-Ingelheim). 
Administration of three doses, 3 to 4 weeks apart, starting no sooner than 8 weeks of age with 
annual boosters is currently recommended by the manufacturer. In prelicensing studies 689 cats 
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received 2051 doses of vaccine, and adverse effects were detected in less than 1%. In a challenge 
study performed 375 days after inoculation with three doses (3 weeks apart), 84% of the 
vaccinated cats did not become infected with FIV, and 90% of the controls became infected, 
giving a preventable fraction of 82%. A recent abstract using cats in Australia suggested that this 
vaccine can be effective for lessening the prevalence of FIV. The primary problem with FIV 
vaccination at this time is that the vaccine induces antibodies detectable by the currently 
available antibody test. Thus after vaccination the practitioner will be unable to determine 
whether the cat is infected by FIV. Microchips are recommended so that owners of FIV-
vaccinated, seropositive cats can easily be found and euthanasia is not inadvertently performed 
because of the “FIV-positive status.” Reverse-transcription polymerase chain reaction for 
detection of FIV provirus is available in some laboratories but some FIV infected cats will be 
falsely negative in this assay because of low level viremia.  The AAFP/ISFM Advisory Panel 
recommends vaccinating only high-risk cats such as those that go outdoors and are known to 
fight and those housed with FIV-infected cats. Serologic testing should be performed before 
vaccination; the vaccine is not indicated in seropositive cats. 
 
Feline Infectious Peritonitis. A relatively safe coronavirus vaccine that may protect some cats 
from developing FIP is currently available for administration after 16 weeks of age. The vaccine 
may result in mild, transient sneezing because it is administered intranasally. Antibody-
dependent enhancement of infectivity has not been detected in field studies. Results of the 
vaccine in field studies have been variable. If cats have previously been exposed to 
coronaviruses, the vaccine is unlikely to be effective. Because the incidence of disease is low, 
cats are commonly exposed to coronaviruses before vaccination and the efficacy is questionable. 
The AAFP/ISFM panel considered this vaccine as non-core. The vaccine may be indicated for 
seronegative cats entering a known FIP-infected household or cattery. 

 
Rabies. All cats in endemic countries, including the United States, should be vaccinated against 
rabies. Rabies vaccine should be administered subcutaneously in the distal right rear limb at the 
age recommended by the vaccine manufacturer (as early as 8 weeks depending on brand) in 
accordance with state and local statutes. Cats should be vaccinated one year later and then either 
annually or triennially according to state and local statutes and the vaccine product used for the 
initial immunization. A live virus–vectored rabies vaccine with a one-year label is available in 
some countries.  This product induces less inflammation than inactivated rabies vaccines that 
contain adjuvants, but whether this vaccine is less likely to be associated with injection site 
sarcomas is currently unknown. 
 
VACCINATION PROTOCOLS FOR DOGS 
 
A physical examination, fecal parasite screen, and vaccine needs assessment should be 
performed at least yearly for all dogs. The American Animal Hospital Association recently 
published the revised version of vaccination guidelines for dogs (Wellborn et al, 2011; 
www.aaha.org) that also included recommendations for use of canine vaccines in shelters. These 
guidelines are an excellent source of information for veterinarians to use when individualizing a 
vaccination protocol for dogs. Different forms of vaccine antigens were divided into those that 
were considered core, noncore, and not recommended. For the Crotalus atrox toxoid , the Task 
Force chose to take no position because of a lack of experience and paucity of field validation of 
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efficacy.  The WSAVA guidelines are another excellent source for canine vaccine administration 
recommendations (Day et al, 2007; http://www.wsava.org/VGG1.htm).  Dogs should be 
administered flea and tick control products and periodic deworming, year round 
(www.capcvet.org).   
 
 
 
Core Vaccines 
 
Canine Parvovirus, Canine Adenovirus, and Canine Distemper Virus. Because canine 
parvovirus (CPV-2), canine adenovirus 1 (CAV-1; infectious canine hepatitis), and canine 
distemper virus (CDV) can be life-threatening diseases, all dogs should be vaccinated. For CPV-
2, only modified-live products should be used because of increased risk of maternal antibody 
interference with killed products. Both modified-live CDV and recombinant CDV (rCDV)-
containing vaccines are considered adequate by the AAHA Task Force. Because of adverse 
effects associated with CAV-1 vaccines and poor immune responses associated with killed CAV-
2 or modified-live topical CAV-2 vaccines, only modified-live CAV-2 vaccines for parenteral 
administration should be used. These vaccines cross-protect against canine infectious hepatitis 
induced by CAV-1 and the kennel cough syndrome induced by CAV-2. All puppies should 
receive at least three CPV-2, CAV-2, and CDV-containing vaccines, every 3 to 4 weeks, 
between 6 and 16 weeks of age, with the last booster being administered at 14 to 16 weeks of 
age. There is no documented breed predisposition to vaccine failure and so no indication for 
administering the final CPV-2, CAV-2, and CDV-containing vaccine booster after 16 weeks of 
age.  Adult dogs with an unknown vaccination history can be given one dose of MLV CPV-2, 
CAV-2, and CDV-containing vaccines.. Puppies housed in shelters should be vaccinated on 
admission and then every 2 weeks while housed at the shelter or until 16 weeks of age. 
Vaccinated dogs should receive a booster vaccine 1 year later and then boosters at intervals of 3 
years or longer. Several CDV-containing products, including the rCDV vaccine, were recently 
shown to protect for at least 3 years (Abdelmagid et al., 2004; Larson et al., 2007). 
 
Dogs should be evaluated at least yearly for risk of infection by CPV, CDV, and CAV during the 
physical examination, checked for enteric parasites, and evaluated for D. immitis infection in 
appropriate regions. Positive serologic tests for CDV and CPV are predictive of resistance after 
challenge and can be used in lieu of arbitrary vaccine intervals if performed with validated 
assays. Dogs should complete the puppy series and be boosted at 1 year of age before using titers 
to help predict vaccine need. If the vaccination status of an adult dog is unknown, the dog should 
be vaccinated appropriately and then serologic assessment considered in subsequent years. 
 
Rabies. All dogs should be given a one-year or three-year rabies vaccine following the 
manufacturer’s recommendations as early as 12 weeks of age and based on state, provincial, and 
or local requirements. Both puppies and adult dogs with unknown vaccination history should 
receive one dose and return for a booster vaccination 1 year later. Intervals and product after that 
booster should be based on state and local statutes. 
 
Optional Vaccines 
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Bordetella bronchiseptica. In general, B. bronchiseptica rarely causes life-threatening disease in 
otherwise healthy animals and is not the only cause of kennel cough syndrome. It is therefore 
considered a noncore vaccine. In addition, genetic information suggests that field strains of the 
bacterium vary considerably from vaccine strains, which may affect vaccine efficacy. Although 
parenteral products induce strong serum antibody responses, in one study intranasal 
administration was associated with superior protection on challenge (Davis et al., 2007). A 
product that can be given orally is now available in the United States and is very effective and 
was shown to be superior to parenteral vaccination in one study (Bronchi-Shield-Oral®; 
Boehringer-Ingelheim).  Booster vaccines should optimally be administered 7 days before 
potential exposure. No more than two boosters are needed per year. 

 
 
Borrelia burgdorferi. The pros and cons of administering B. burgdorferi vaccines were 
discussed in depth in a recent American College of Veterinary Internal Medicine Consensus 
Statement (Littman et al., 2006; http://www.acvim.org). The AAHA Task Force suggested that B. 
burgdorferi vaccination only be considered in dogs with a known high risk of exposure 
(Wellborn et al, 2011). Depending on the product used, vaccination can start at 9 or 12 weeks of 
age and a second dose is recommended 2 to 4 weeks later, with annual boosters. Vaccination will 
not likely benefit a dog positive for antibody against the C6 peptide because most C6 antibody–
positive dogs have already been infected. Whether vaccination protects against or is associated 
with Lyme nephropathy is unknown; the syndrome has been detected both in vaccinated and 
nonvaccinated dogs. Maintaining tick control is an important part of prevention of this disease. 
 
Canine influenza.  Canine influenza vaccine (killed virus) should be administered no earlier 
than 6 weeks of age, with a second dose dose 2–4 weeks later.  A single dose will not immunize 
a seronegative dog.  Not all areas are considered endemic for this virus and United States 
practitioners should contact their state veterinarian or state diagnostic laboratory to inquire about 
documented cases.  Use in high risk dogs in endemic states should be considered, particularly 
those kenneled frequently and those is stressful situations like racing greyhounds.   
 
Distemper-Measles Virus. This modified live product was used previously between 4 and 12 
weeks of age to attempt to breakthrough maternal immunity to CDV. The need for this product is 
now in question because the rCDV vaccine immunizes puppies in the presence of maternal 
immunity. 

 
Leptospira interrogans. Vaccines containing multiple Leptospira interrogans serovars (canicola, 
icterohaemorrhagiae, grippotyphosa, and pomona) are generally recommended for dogs with 
high risk in known endemic areas. However, some serovars in the environment are not in any 
vaccine, and minimal cross-protection exists between serovars. Thus clients should realize that 
even though their dog has been given a Leptospira vaccine, 100% protection cannot be 
guaranteed. Newer generation vaccines have fewer adverse effects than previous vaccines. If the 
vaccines are to be used, puppies should receive the first dose at 12 weeks of age with a booster 2 
to 4 weeks later. Adults should receive two doses 2 to 4 weeks apart. Annual revaccination is 
recommended for vaccines containing the four serovars.  MAT titers generally do not last 12 
months, but protection is usually present from cell mediated immune responses for at least 12 
months with some vaccines. 
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Parainfluenza virus. Multiple products that contain CPV-2, CDV, and CAV-2 also contain 
modified-live parainfluenza, so they are commonly administered at the same schedule of those 
core vaccine antigens. Considered alone, parainfluenza is noncore because it is not life 
threatening, is not zoonotic, and is a self-limited cause of kennel cough syndrome. A modified-
live strain for intranasal administration combined with a live avirulent strain of B. bronchiseptica 
and with canine adenovirus 2 are also available. If used, the intranasal vaccine can be 
administered as early as 3 weeks of age; transient sneezing and coughing can occur. Booster 
vaccines are administered following the same schedule as the antigens in which parainfluenza is 
combined. 
  
Not Recommended.  As previously discussed, killed CPV-2 vaccines, MLV or killed CAV-1 
vaccines, killed CAV-2 vaccines, modified-live CAV-2 vaccines for topical administration, 
Leptospire vaccines that contain 2 serovars, and canine coronavirus vaccines are currently not 
recommended by the AAHA Task Force.  
 
Insufficient Information 

 
Rattlesnake Vaccine. The Crotalus atrox toxoid vaccine was designed to protect dogs against 
the venom of the Western Diamondback Rattlesnake. Some cross-protection may exist against 
the Eastern Diamondback Rattlesnake but not the Mojave Rattlesnake.  Local reactions to this 
toxoid are common. Because efficacy has not been determined, the AAHA Task Force declined 
to take a position on this vaccine (Paul et al., 2006).  If used, practitioners should follow the 
manufacturer’s label. 
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Most veterinarians who are interested in building a new clinic or renovate have been thinking about 
doing so for a number of years.  They read articles, look at pictures of other new clinics and dream.  
Technological advancements in the veterinary industry have changed so much that the typical 10 to 
15+ year clinic has become inefficient and insufficient.  We typically see three types of clients:   
 

1. An existing practitioner who has run out of space throughout the clinic.  For example, 
the treatment room has two work tables and they could use four or the surgery room 
has one table and they need two.  In this case, making room to accommodate their 
needs involves and affects the surrounding spaces. 

2. An existing practitioner does not have enough space to offer new services or add 
new equipment.  For example, they have purchased an ultrasound machine and 
don’t have the space to use it or more boarding is needed.  In this case, building 
additions can be added to the perimeter of the facility. 

3. A veterinarian is starting a new practice and needs all new space.  This can be in a 
new facility, leasehold or renovated building. 

 
So now you have asked yourself the 101 questions you are told to ask and have answered them 
sufficient enough to take the plunge.  Now what?  How do you officially start?  After years of 
researching and debating, it’s time to start assembling your project team.  This part is a little scary 
because you actually have to now spend money, so the commitment is real.  
 
Your Role involves wearing quite a few hats;   
 
§ Business Plan 
§ Financial Plan 
§ Practice Philosophy 
§ Exit Strategy 
§ How much do you want to spend? (How much can you spend?) 
§ Selecting a site 
§ Selecting your Design Team 
§ Develop your Building Program 
§ Building Construction 
§ Move in Plan 

 
Purchase your Land/ Building 
 
  A professional should be hired to do a feasibility study on the site/ property.  What seems 
like the perfect location could have a number of issues to deal with. 
 
Assembling your Project Team 
 

A. Veterinarian (Owner) – You, as the owner, have a big role to play in this process.  Aside 
from your full time job of being a veterinarian, you will have some big decisions to make 
along the way.  It will become important for you to learn how to delegate some of these 
responsibilities and hire the right team to know they are looking out for your best interest. 

B. Attorney/ Legal Counselor – You may already have an attorney on retainer but there will 
be a number of contracts to review and legal decisions to be made that may require an 
attorney. 

C. Realtor – One thing you must remember is that your realtor will find you a building or 
property, but that won’t necessarily mean that a veterinary facility could be housed there.   
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D. Banker / Lender – When it comes to your loan, it’s the bottom line.  Local banks, as well 
as national lenders, should be contacted to find the best loan options for your project. 

E. CPA / Financial Advisor – You should be familiar with your finances during this process. 
 

F. Design Professionals (Architect, Engineer and Interior Designer)  An experienced design 
team will know the potential errors that could occur during the design process. 

G. General Contractor (Sub-Contractors)  Several options are available when selecting your 
contractor. 

   
 **Be Comfortable and Confident with your Team.  You will work with them for one to two years. 

 
 
Hire Your Design Team  (Architect/Design Professionals and Engineers) 
 
  What to consider when hiring your architect? 

§ Experience 
§ Fees  
§ Communication 
§ Accessibility  
§ References 

 
   
The Architectural Design Process 
 
    - Pre-Design/ Programming 
  PHASE 1 - Schematic Design 
  PHASE 2  - Design Development 
  PHASE 3 - Construction Documents 
  PHASE 4 - Bidding/ Negotiations 
  PHASE 5 - Construction Administration 
 
 
Hire Your General Contractor (Builder)   
 
  What to consider when hiring your General Contractor: 

. Experience 

. Bid costs 

. Reputation 

. Accessibility  

. References 

. Availability to start 
 
 ** The lowest bidder need not automatically get the job. 
 

 
 

Page 409

http://www.longoarchitecture.com
mailto:las@longoarchitecture.com


2015 Southern Veterinary Conference 
 

HOSPITAL DESIGN: 
Planning Your Project and Knowing Your Role 

 
Sal Longo, Jr., AIA, NCARB  

Lafayette, Louisiana 

 

Longo ARCHITECTURE Studio, LLC       337.281.2155 
www.longoarchitecture.com  las@longoarchitecture.com 

 

Construction Options: 
 
  1. DESIGN – BID  (Traditional) 
   Full Set of Plans and 3 Construction Bids 
 
  2. DESIGN – BUILD 
   One Company does both 
 
  3. NEGOCIATED CONTRACT 
   Select Contractor to Negotiate a Price 
 
  4. CONSTRUCTION MANAGER 
   Owner or owner rep hires sub-contractors 
 
   Penalty/ Reward Concept? 
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NEW BUILDING 
 – building a completely new structure to accommodate an expanding practice 

• Site 

• Site Accessibility 

• Site Visibility 

• Neighborhood Context 

• Zoning/ Codes 

• Program Zones 
RENOVATIONS 

– keeping an existing building structure, partially or totally gutting the interior, and adding all new 
construction 

• Visualize the Potential 

• Site 

• Site Accessibility 

• Site Visibility 

• Neighborhood Context 

• Zoning/ Codes 

• Program Zones 
ADDITIONS 

– keeping an existing building structure and adding new square footage to the overall hospital 

• Survey Existing Property 

• How Much Room Do You Have 

• Additional Parking 

• Blending the Exterior 

• Transition from Existing to New 
 

COSMETIC REMODELING 
– giving a “facelift” to or update a room or group of rooms with paint, materials and light 
 Quick Fixes: 

• Clean your clinic 

• Fresh coat of paint 

• Add light 

• Add windows (Interior and Exterior) 

• Paint or replace ceiling tiles 

• Replace floors 

• Look outside- Paint, Landscape 

• Replace your clinic signs 
 

So You’ve Decided to Build or Renovate! 
WHERE DO YOU START? 
 
1. Assemble your TEAM 
 A. Attorney/ Legal Counselor  
 B. Realtor 
 C. Banker (Pre Approval) 
 D. Financial Advisor/ CPA 
 E. Design Consultants (Architect & Engineer) 
   
**Be Comfortable and Confident with your Team 
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2. Determine the Scope of your Project 
 A. What spaces do you need?  
 B. How much room do you need? 
  - Think in terms of how you want to practice in the future and not how you   
  have practiced in the past. 
 C. How much can you spend? 
 
  Project size Rules of Thumb: 
 
  Approximately 1,200 s.f. for each exam room 
   (excluding areas like boarding, grooming, retail, etc.) 
 
  Example:  A clinic that has 3 exam rooms will most likely be around  
3,600 s.f.  However, including retail, bathing/ grooming and boarding could make it 4,000 to 4,400 s.f. 
 
  Financial Considerations – consult your CPA, Financial Advisor 
   
 New Costs incurred with Building or Renovating: 

• Mortgage/ Equipment loan payment 

• Property Taxes 

• Utilities 

• Insurance 

• Maintenance Service Contracts 
    
 Where will this money come from? 

• Added Services 

• New Clients 

• Increased Fees 

• Retail  
 
3. Find a Site  (LOCATION, LOCATION, LOCATION) 

• Demographics 

• Relocating?   Within 1 to 2 miles 

• Check Local & State Codes 

• Zoning (Parking, Historic Area, Setbacks) 

• Accessibility and Visibility  
 
* Consult an architect or other professional on site feasibility 
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Lot size Rules of Thumb:  
Includes building, parking and green space 

 
Determine the square footage of the first floor (footprint). 
 

Lot Size for “No Growth” in  = 4 to 5 times the footprint 
terms of future expansion 
 
Example: 5,000 s.f. footprint with no expansion would require a site between 20,000 s.f. and 
25,000 s.f. 

 
Lot Size for “Moderate Growth”  = 6 to 7 times the footprint 
in terms of future expansion 
 
Example: 5,000 s.f. footprint with moderate expansion would require a site between 30,000 s.f. 
and 35,000 s.f. 

 
4. Hire Your Design Team   
 (Architect or Design Professional) 
 
  What to consider when hiring your architect: 

• Experience 

• Fees  

• Communication 

• Accessibility  

• References 
   
Keep in mind, if the project is terminated, most architects you hire will only expect payment for work 
performed up to the termination date. 
 

The Architectural Design Process 
 
    - Pre-Design/ Programming 
  PHASE 1 - Schematic Design 
  PHASE 2  - Design Development 
  PHASE 3 - Construction Documents 
  PHASE 4 - Bidding/ Negotiations 
  PHASE 5 - Construction Administration 
 
** EFFICIENT FLOOR PLAN IS CRITICAL 
 -  Put yourself in the shoes of each department staff and your client to “test” the traffic flow. 
 

• Do your homework! 

• Review proposed plans with your staff 

• Spend time up front for “better” design 
 
 
              Don’t Forget about Storage! 
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        The Construction Process 
OPTIONS………  
 
  1. DESIGN – BID  (Traditional) 
   Full Set of Plans and 3 Construction Bids 
  2. DESIGN – BUILD 
   One Company does both 
  3. CONSTRUCTION MANAGER 
   Owner or owner rep hires sub-contractors 
 
   Penalty/ Reward Concept? 
 

How Much Will it Cost to Build your Project? 
 
What is included? 
 
1. Strip Mall Build-out  $65.00 - $120.00/ s.f. 
 
2. Renovations (Existing)  $120.00 - $150.00/ s.f. 
 
3. New Building/ Addition  $185.00 - $220.00+/ s.f. 
 
** These costs do not include equipment 

 
Why are Construction Costs so High? 

 

• Plumbing (Trenches and Slopes) 

• Multi- Zones of Mechanical (HVAC) 

• Electrical 

• Telecommunications 

• Medical Gases 

• Durable Finishes 

• Issues of Sound and Smell 
 
**  Renovations to Buildings may only save about 15% of the Cost 
 
 

How Long Will Your Project Take? 
Design and Construction 
 
3,000 s.f. to 5,000 s.f…………………………… 12 to 16 months 
 
6,000 s.f. to 9,000 s.f………………………….... 14 to 18 months 
 
> 10,000 s.f……………………………………….. Add 1 month for                 
each 1000 s.f. 
 
        These are just averages.  Individual projects could vary. 
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Possible Project Delays 
 

• Financing 

• Permits 

• Variances 

• Weather (Construction) 
 
         EXPECT DELAYS 
 

Expect Changes 
 
Be open to the idea of changes.  Standing in your building during construction may give you a 
different perspective than on paper. 
 
Include a 10 to 15% contingency, especially for renovations. 
 

SUMMARY 
 

• Do Your Homework……know what you want 

• Ask Questions 

• Hire the Right People…..and Trust Them 

• Have Fun and Enjoy the Experience 

• REMEMBER….You are the Boss 

 

Page 415

http://www.longoarchitecture.com
mailto:las@longoarchitecture.com


2015 Southern Veterinary Conference 
 

HOSPITAL DESIGN: 
Ways to Find Space and Stretch Your Budget 

 
Sal Longo, Jr., AIA, NCARB  

Lafayette, Louisiana 

 

Longo ARCHITECTURE Studio, LLC       337.281.2155 

www.longoarchitecture.com  las@longoarchitecture.com 

The size of your clinic is generally determined by what you need and how many of them you need.  
Do you need a special procedures room?  Do you have a film or digital x-ray?  How many exam 
rooms do you need?........... 
 
When it comes to designing an animal facility properly, it’s not the size of the clinic that’s important, 
but the attention to detail.  The same thought and consideration needs to go into designing a 1,200 
s.f. facility as a 12,000 s.f. facility.  Unfortunately, space and money is not endless, so it is even more 
important to make the right decisions to get the most value for your dollar.  One of the many ways to 
save money is to eliminate wasted space by having an efficient plan. 
 
Below is a list of 7 ways to “find” space and stretch your budget. 
 
 

1. Double up on spaces during different times. 
§ A grieving or comfort room can double as an extra exam room 
§ A Lounge or conference room can double as a work room 

 
2. Combine multiple functions into one room. 

§ A Laundry room can share space with Bathing and Grooming (additional air and 
ventilation required) 

§ A Treatment room can include ICU, Surgery Prep and Instrument Prep 
§ Kennels can include Food Prep 
§ Pharmacy can be combined with Lab 

 
3. Create storage opportunities. 

§ Add cabinets with or without doors on top of cages 
§ Add closets under stair cases 
§ Storage can be provided under benches 
§ Provide a well thought out space for computer equipment to free up counter 

space 
 

4. Create the illusion of more space. 
§ Spaces can appear bigger by including interior windows, and even more so when 

those windows line up with other interior and exterior windows 
§ You might be able to get away with a smaller space if it has a window 

 
5. Make corridors wider, and use the space. 

§ Corridors, while necessary, can occupy a lot of space.  Make a corridor a little 
wider and turn it into a Lab or Pharmacy, Workstation or Pack/Prep room 

 
6. Use standard off the shelf components instead of specialized components.  

§ Purchase standard size cabinets from a home improvement store 
§ A large, deep sink can double as a scrub sink 
§ Use an elevated standard tub in lieu of a specialized bathing tub 

 
7. Choose sufficient materials now that can be easily changed later. 

§ Floors can be sealed or stained now and covered over with tile, epoxy, vinyl or 
rubber later 
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Mechanical, Electrical and Plumbing Systems & 
Their Keys to Sound and Odor Control 

 
Noise and Odors are two of the biggest concerns when designing an animal hospital.  This lecture will explore 
how to address these concerns when considering your Mechanical, Electrical and Plumbing Systems 
 
 
Heating, Ventilating and Air Conditioning (HVAC) 
 
  1.  Temperature and Humidity Control 
    (Building a building that is comfortable for humans     
   and animals) 
 
    - Ideal Human Temperature – 70 degrees F – 50%     
    Relative Humidity 
    - Ideal Animal Temperature – 70 – 85 degrees F 
 
  2. Ventilation – (Air Changes per Hour) 12 – 16 ach in kennels 
 
    - Circulates Air 
    - Contains Odors 
    - Minimizes risk for Airborne Pathogens 
 

3. HVAC Zones 
 

ZONE ROOM PRESSURE 

1 Treatment 
Lab/ Pharmacy 

Surgery** 
X-Ray – D.R. 

Offices 
Isolation 

Neutral (add Negative) 
Neutral 
Positive 
Neutral 
Neutral 

Negative 

2 Reception 
Waiting 

Exam Rooms 

Neutral 
Neutral 

Neutral (add Negative) 

3 Storage (Sterile) 
Janitor Closet 
Water Closets 

Bathing/ Grooming 
Drying 

Negative 
Negative 
Negative 
Neutral 
Neutral 

4 Kennels 
Wards 

Negative 
Negative 

  ** Surgery may be on a separate zone if desired 
 

4.  Noise Control (different noise sources pertaining to HVAC systems) 
    - Unit location 
    - Sound Traveling through ducts 
   

5.  Costs 
    - Air-to-Air Energy Recovery Ventilation 
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Acoustical Variables 

 
 Noise is still one of the greatest concerns in an animal facility.  Issues include: 
 
  - Noise within a room where the source is located 
  - Noise between adjacent spaces 
  - Noise to the exterior 
 
 Sound vs. Noise 

Not all people are affected the same way by the same sounds. In different situations, common everyday 
sounds can interfere with our daily routine. When this happens, sounds become noise. 

  Reverberation – sound bouncing off walls in a room 
  Hertz (Hz)- unit of frequency equal to one cycle per second.  Used when     
 describing a sound being a high pitched or low pitched. 

An adult with good hearing can hear frequencies between 20 and 20,000 hertz (Hz); frequencies between 2000 
Hz and 8000 Hz are considered most annoying. Those below 500 Hz or above 10,000 Hz are considered less 
annoying. 

  Decibels – unit of measure for sound levels 
 
       Examples of Decibel Levels: 

Sound Level Decibel Level Examples 

No Sound 10 Breathing 

Very Quiet 20 Whisper 

 30 Very quiet library 

Quiet 50 Conversation at home 

 60 Normal Conversation, Typewriter 

 65 Mild dog barking 
Annoying 70 Freeway traffic at 50 feet, Vacuum Cleaner 

 75 Car interior on highway, Dog Barking 

Loud 80 Garbage disposal, Dishwasher 

 95 Subway Train at 200 feet 

 90 - 100 Dryers and Clippers 
Very Loud 100 Garbage truck, Outboard motor 

 102 Motorcycle 

 110 Chainsaw, Car horn 

 95 - 115 Kennels 
Pain Threshold 120 Typical live rock music 

         Copyright 2003 Quiet Solution, Inc. 
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 Noise Reduction Coefficient (NRC) –material rating to control noise within a space 
 
  - scale from “0” to “1” 
   - NRC of “0” is 100% reflective 
   - NRC of “1” is 100% absorptive   
 
  Common Sound Reduction Materials: 
  

Material ** NRC 

1” thick glass fiber board .65 

4” thick glass fiber board 1.0 

Acoustical Ceiling Baffles .7 - .9 

Typical Carpet .3 

12” thick concrete masonry unit (unpainted) .85 

12” thick concrete masonry unit (painted) .40 

   
   ** Concerns of moisture pertaining to an animal facility 
 

Sound Transmission Class (STC) – barrier rating to control noise between  spaces within a building 
(represents noise transmission loss through the barrier) 

 
STC of “0” does not reduce the transmission of sound on the other side of the barrier at all.  An STC of “60” is 
considered very good. 

 
    Common Construction Barriers: 
 

Barrier STC 

Typical double glass window 1/8” thick with ¼” air space 22 - 28 

Typical double glass window 1/8” thick with 2” air space 44 

Doors (solid core wood – not sealed) 22 

Doors (solid core wood –sealed) 35 - 45 

Doors (hollow core wood) 25 

4” stud wall (wood) 1/2” G.W.B on both sides 34 

6” stud wall (wood)  2 layers of 1/2” G.W.B on both sides 56 

6” concrete block wall filled with insulation  47 

8” concrete block wall filled with insulation 55 

 
- Design spaces next to appropriate space (in terms of sound) 
- Create buffer zones  

 - Consider background music 
 

Electrical Considerations 
 
 - Plan for the location of the Transformer with regard to sound 
 
 - Avoid installing electrical outlets back to back in area where sound is of concern 
 
Plumbing Considerations 

 
  - Be aware of locations of Restrooms (especially on the second floor) 
   - Insulate walls or floors for sound control 
 
  - Trench drains vs. individual drains in dog runs 
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A number of established immunosuppressive agents have been used in small animal medicine for 
many decades. Some have justifiably fallen out of favor whereas, for others, new and promising 
uses have been described in the recent veterinary literature. This lecture will discuss some ‘old 
favorites’: cyclophosphamide, chlorambucil, azathioprine, danazol and vincristine.  

Cyclophosphamide 

Cyclophosphamide, a cell-cycle nonspecific nitrogen mustard derivative alkylating agent, was 
one of the first major chemotherapeutic agents approved by the FDA over 50 years ago, and has 
since become very well-established in human medicine as both an antineoplastic drug and as an 
immunosuppressive agent. Within a few years of FDA approval in the late 1950s, the use of 
cyclophosphamide for the prevention of transplant rejection in experimental models and for the 
treatment of both neoplasia and immune-mediated diseases was described in both dogs and cats. 
Cyclophosphamide has persisted to this day as one of the core drugs used in many small animal 
cancer chemotherapeutic protocols. In contrast, after many years as one of the most commonly 
immunosuppressive drugs utilized to treat immune-mediated diseases in cats and dogs, the use of 
cyclophosphamide as an immunosuppressive agent in small animal patients has in the past two 
decades essentially faded away. The reasons for the steadily diminishing popularity of 
cyclophosphamide as an immunosuppressive agent are myriad, and include a high incidence of 
unacceptable side effects, the development of other immunosuppressive agents that are generally 
safer and more convenient to administer, and the publication of a number of papers a decade or 
so ago that suggested that cyclophosphamide was associated with poor outcomes when used to 
treat conditions such as immune-mediated hemolytic anemia. 

Cyclophosphamide is a prodrug that is metabolized by the hepatic cytochrome P450 enzyme 
system to eventually form active metabolites such as 4-hydroxycyclophosphamide, 4-
hydroperoxycyclophosphamide, and aldophosphamide. These metabolites can enter cell 
cytoplasm, where they are ultimately metabolized to phosphoramide mustard and acrolein. 
Phosphoramide mustard is an alkylating agent that replaces a hydrogen atom with an alkyl group 
on the guanine base of DNA, which interferes with nuclear DNA replication and cytoplasmic 
RNA transcription by forming crosslinks both within and between nucleotide strands. 
Cyclophosphamide has long been reported to be a potent immunosuppressive that inhibits 
humoral and cell-mediated immunity, including inhibition of primary and secondary immune 
responses, reduction of antigen trapping in lymph nodes, and inhibition of local inflammatory 
responses, although in a number of experimental studies in dogs, cyclophosphamide often 
appears to be relatively mildly immunosuppressive compared to other drugs. 

Cyclophosphamide shares the toxicity profile of most alkylating agents, with common side 
effects including gastrointestinal signs, myelosuppression, and hair loss. Gastrointestinal signs 
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are relatively common, and include nausea, anorexia, vomiting and diarrhea. Dose reduction and 
antiemetic agents are often enough to control gastrointestinal signs, but occasionally persistent 
gastrointestinal side effects will prevent ongoing use of the drug, especially in cats. 
Myelosuppression appears to be dose dependent, and is associated with both the use of high drug 
doses and the use of lower doses over a sustained period of time. Moderate to severe neutropenia 
is the most potentially life-threatening feature of cyclophosphamide myelosuppression, but 
moderate thrombocytopenia and mild anemia may also occur. Neutropenia is typically reversible 
with drug dose reduction or discontinuance, but can occasionally persist for weeks or even 
months, particularly after chronic cyclophosphamide therapy. Recombinant granulocyte colony-
stimulating factor can be used to hasten recovery in dogs with severe cyclophosphamide-induced 
neutropenia. Alopecia is most common is susceptible breeds such as poodles and old English 
sheepdogs. Interestingly, cyclophosphamide has been used in the past to ‘chemically shear’ 
sheep. 

A major side effect of cyclophosphamide that is (to a large extent) unique to this drug is the 
development sterile hemorrhagic cystitis. Cystitis is mediated by urinary excretion of the 
cyclophosphamide metabolite acrolein. Cystitis is often severe and debilitating to the patient, and 
will not resolve until the drug is discontinued. Unfortunately, distressing signs of cystitis can 
sometimes persist for days or even weeks after drug discontinuation. Cystitis is more likely to 
develop after long-term therapy with cyclophosphamide, which can present a particular problem 
for patients with immune-mediated diseases because such diseases are often persistent, and tend 
to relapse if immunosuppressive therapy is discontinued prematurely. The incidence of cystitis 
can be reduced significantly by the concurrent administration of furosemide or sodium 2-
mercaptoethane sulfonate (mesna), a sulfhydryl donor that binds acrolein, by ensuring ready 
access to water, and by taking canine patients for regular walks. The chronic local bladder 
inflammatory effects of cyclophosphamide have also been reported to predispose to the 
development of irreversible bladder wall fibrosis and transitional cell carcinoma. 

Over the years, a number of immune-mediated and inflammatory diseases in dogs and cats have 
been treated with cyclophosphamide, including immune-mediated hemolytic anemia (IMHA), 
immune-mediated thrombocytopenia, megakaryocyte hypoplasia; pure red cell aplasia, systemic 
lupus erythematosus, immune-mediated polyarthritis, inflammatory bowel disease, 
glomerulonephritis, noninfectious inflammatory meningoencephalitis, immune-mediated 
vasculitis and pemphigus. For many years, cyclophosphamide was considered a ‘big gun’ to be 
used in dogs with severe or life-threatening IMHA. However, in the late 1990s and early 2000s, 
a number of case studies were published that suggested that, at best, cyclophosphamide was not 
better than glucocorticoids alone for the treatment of IMHA and, at worst, associated with a 
higher than expected mortality rate. Given the known limitations of retrospective studies, 
including the associated potential for ‘case selection bias’ (that is, the dogs with the most severe 
IMHA may have been given cyclophosphamide because it was the drug perceived to be most 
potent), it is hard to know with any real certainty whether cyclophosphamide actually worsens 
prognosis in dogs with IMHA. Nevertheless, there is no doubt that, since publication of these 
papers, the use of cyclophosphamide to treat conditions such as canine IMHA has markedly 
decreased. 

Compared to many immunosuppressive agents, cyclophosphamide is relatively cheap, with a 
generic 25 mg tablet costing under $2, and a 50 mg tablet costing under $4. One of the major 
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problems associated with using cyclophosphamide as an immunosuppressive agent is that it is 
difficult to dose accurately, and even more difficult to taper, especially in smaller patients. 
Cyclophosphamide is available as 25 or 50 mg tablets that composed of an active inner tablet 
surrounded by an inert outer flecked tablet. Because of uneven distribution of the drug through 
the tablet, cyclophosphamide tablets cannot be split or crushed without a risk of major dosing 
inaccuracies. Without drug compounding, cyclophosphamide doses must therefore be in 
multiples of 25 or 50. Published immunosuppressive doses for cyclophosphamide in dogs 
include 50 mg/m2 or 1.5 to 2.5 mg/kg every second day or daily on a ‘4 days on, 3 days off’ 
weekly protocol. In cats and small dogs, similar total weekly doses can be used, but ‘pulsed’ at 
infrequent dosing intervals that ensure that the total weekly dose is equivalent to seven times the 
calculated daily dose. Since myelosuppression can occur at any time during chronic 
cyclophosphamide therapy, complete blood counts must be performed regularly throughout the 
course of drug treatment. Cyclophosphamide is available in an intravenous form as well as an 
oral form, and a recent study in dogs confirmed that equivalent oral and intravenous doses of 
cyclophosphamide achieved comparable blood levels of the active metabolite 4-
hydroxycyclophosphamide. Intravenous cyclophosphamide may therefore be a viable treatment 
option in vomiting animals that are unable to tolerate oral immunosuppressive agents.  

Chlorambucil 

Chlorambucil is a nitrogen mustard derivative cell-cycle nonspecific alkylating agent that has, 
for many decades, been used in both human and veterinary medicine predominantly as an 
antineoplastic agent for the treatment of cancers such as lymphoid leukemia, lymphoma, mast 
cell tumors, multiple myeloma and polycythemia vera.  Antineoplastic cytotoxicity is derived 
from inappropriate cross-linkage of cellular DNA and RNA by insertion of alkyl radicals on the 
purine base, guanine. Chlorambucil also has immunosuppressive properties, and has occasionally 
been used in human medicine to treat immune-mediated and inflammatory conditions such as 
glomerulonephritis. More than 30 years ago, some veterinary clinicians began suggesting the use 
of chlorambucil as an immunosuppressive agent for our small animal patients. Since then, the 
use of chlorambucil for the treatment of a number of feline inflammatory skin conditions, such as 
pemphigus and eosinophilic granuloma complex, and for treatment of diseases such as immune-
mediated thrombocytopenia and refractory inflammatory bowel disease, has become very well 
established, primarily because of a paucity of viable alternative medications that could be 
accurately dosed with safety in cats. The use of chlorambucil as immunosuppressive agent in 
dogs has been slower to evolve, but its use has been described for the treatment of pemphigus, 
glomerulonephritis and, most recently, inflammatory bowel disease. It is somewhat surprising 
that chlorambucil has not attained more common usage as an immunosuppressive agent in dogs, 
since it appears to have much the same mechanism of action as cyclophosphamide with 
significantly less onerous side effects (specifically, chlorambucil does not cause sterile cystitis), 
and comes in a more convenient tablet size. 

Chlorambucil is metabolized predominantly in the liver, primarily to the active metabolite 
phenylacetic acid mustard.  Compared to other alkylating agents, chlorambucil is relatively well 
tolerated, especially at immunosuppressive doses, but does occasionally cause gastrointestinal 
side effects such as vomiting and diarrhea, and/or myelosuppression with neutropenia, 
thrombocytopenia and non-regenerative anemia (anemia is usually mild). Alopecia and poor hair 
growth are sometimes reported in susceptible dog breeds, such as poodles. Neurologic side 
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effects are reported with chronic chlorambucil use in people, and chlorambucil-associated 
neurologic signs (including myoclonus, twitches and seizures) have been reported in cats. 

Chlorambucil is available as a coated 2 mg tablet that cannot feasibly be divided, and dosing 
recommendations in smaller patients are therefore typically provided in multiples of two, and/or 
‘pulsed’ at infrequent dosing intervals (given at an interval that ensures the overall weekly dose 
is equivalent to seven times the calculated daily dose) in order to avoid overdose. For 
immunosuppressive therapy, chlorambucil is almost always given in combination with an oral 
glucocorticoid. In dogs, recommended starting oral immunosuppressive chlorambucil doses 
(with a glucocorticoid) range from 0.1 to 0.2 mg/kg (or, alternatively, 4 to 6 mg/m2) every one to 
two days, with dosing individualized based on patient size and disease severity. In cats (and 
small dogs) with inflammatory or immune-mediated disease, a starting oral chlorambucil dose of 
2 mg every second day (with a glucocorticoid), tapered to every 3rd or 4th day, is my preferred 
dosing regime, although a number of other tapered dosing protocols are also available. Lower 
daily doses of chlorambucil, comparable to dog dosing regimes, can also be used in cats if the 
drug is compounded, but the effects of compounding on drug efficacy have not been established. 
Complete blood counts must be monitored regularly (weekly at first) and, since 
myelosuppression tends to be dose-dependent rather than idiosyncratic, doses can be tapered ‘to 
effect’ rather than discontinued completely. Myelosuppression, provided it is detected promptly, 
is typically reversible. 

Compared to many other immunosuppressive agents, chlorambucil has until recently been 
moderately priced. Unfortunately, the patent on the only available chlorambucil product, 
Leukeran®, recently expired, leading to a change in ownership of the company responsible for 
distributing the drug, and the US price of chlorambucil has doubled as a result, to over $10 for a 
2 mg tablet. There are currently no other US generic alternatives, apart from compounded 
products. 

Azathioprine 

Azathioprine has been used as an immunosuppressive agent in dogs for over 50 years. The drug 
was initially primarily used in studies that utilized dogs as a model for investigations of organ 
transplantation and the effects of immunosuppression on various body systems. Within a few 
years, azathioprine was also being used to treat naturally occurring diseases in dogs. Despite 
almost half a century of cumulative clinical and research experience on the use of azathioprine in 
dogs, however, there have been remarkably few studies that actually elucidate the precise effects 
that azathioprine has on the canine immune system. Most of our understanding of the mechanism 
of action of azathioprine in dogs is extrapolated from work in other species. 

Azathioprine is a prodrug for the active metabolite 6-mercaptopurine, and the primary 
mechanism of action was long believed to be inhibition of the synthesis of the purines adenine 
and guanine by blockage of enzymes such as amidophosphoribosyltranserase, with resultant 
production of nonfunctional nucleic acid strands. Disruption of purine synthesis inhibits DNA 
and RNA synthesis, thereby inhibiting the proliferation of fast-growing cells such as 
lymphocytes. In the past few decades, however, multiple other mechanisms of action mediated 
by various azathioprine metabolites have been proposed, including blockage of T cell activation 
and stimulation of T cell apoptosis. Azathioprine has long been reported to be more effective 
against T cell function than B cell function, although strong evidence supporting this is lacking. 
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One of the key enzymes involved in azathioprine metabolism and inactivation is thiopurine 
methyltransferase (TPMT). Individual human patients (about one in 300 people) inherit a marked 
deficiency in the TPMT enzyme that renders them highly susceptible to azathioprine toxicity, 
particularly life-threatening bone marrow suppression. Interestingly, cats have also been shown 
to have a marked deficiency in TPMT enzyme activity, which may explain why azathioprine 
causes marked myelosuppression in cats at standard canine doses. Although the use of 
azathioprine at a very reduced dose rates has previously been published in cats, given the narrow 
margin for safety it is probably wisest to recommend that azathioprine never be used in cats at 
any dose, especially considering the availability of other immunosuppressive agents that appear 
to be much safer in cats, such as chlorambucil and cyclosporine. Although TPMT expression in 
dogs is widely variable, severe deficiencies in enzyme activity of the magnitude seen in cats and 
some people have not been commonly reported, and TPMT deficiency does not appear to be 
associated with the severe drug toxicities sometimes seen in dogs. 

The standard azathioprine starting dose in dogs is 2 mg/kg orally once daily. This dose is usually 
well-tolerated and, although gastrointestinal side effects such as nausea, anorexia, vomiting and 
diarrhea are occasionally reported, they are typically mild and self-limiting. Although, in dogs, 
marked myelosuppression is uncommon, chronic azathioprine usage almost invariably causes a 
mild to moderate poorly regenerative anemia. Since anemia is an expected outcome in dogs 
receiving azathioprine, and is typically very well tolerated (that is, sub-clinical), mild to 
moderate anemia alone should not be mistaken as evidence of either drug overdose or treatment 
failure. Uncommonly, azathioprine can also cause profound myelosuppression or severe 
hepatotoxicity in dogs. Marked myelosuppression and hepatotoxicity appear to be idiosyncratic 
non-dose-dependent drug reactions (Type B reactions), and are typically reversible if the 
problem is recognized early enough and azathioprine is discontinued.  Complete blood counts 
and serum biochemistry panels (especially ALT) should therefore be monitored regularly during 
initial azathioprine therapy. Several individual case reports have also reported pancreatitis in 
dogs receiving azathioprine, but cause and effect has not been established. 

Azathioprine has, over the years, become well-established as an ‘add on’ immunosuppressive 
agent to be considered for the treatment of many different immune-mediated and inflammatory 
conditions when glucocorticoids alone are ineffective or poorly tolerated, including immune-
mediated hemolytic anemia, immune-mediated thrombocytopenia, inflammatory bowel disease, 
chronic hepatitis, glomerulonephritis, immune-mediated polyarthritis, myasthenia gravis, non-
infectious meningoencephalitis, immune-mediated skin diseases, and anal furunculosis. Despite 
decades of azathioprine usage, evidence supporting immunosuppressive efficacy for many of 
these common diseases is remarkably limited. Interestingly, because (despite a relative paucity of 
evidence) azathioprine has commonly been recommended as the standard immunosuppressive 
drug of choice for many conditions, the efficacy of newer drugs for the treatment of these 
conditions is sometimes compared to a parallel group receiving azathioprine. One perceived 
‘limitation’ of azathioprine compared to other immunosuppressive agents, that it can take many 
weeks or even months to exert its effects, is based on limited and dated data derived 
predominantly in humans. In my experience, azathioprine in a clinical setting exerts its 
immunosuppressive effects in dogs about as rapidly as most other comparable agents. 

Compared to most other immunosuppressive agents, azathioprine is relatively inexpensive, 
which is an important consideration with long-term immunosuppressive therapy, especially in 
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large dogs. While the proprietary product (Imuran® or Azasan®) typically still costs over $5 per 50 
mg tablet, the generic equivalent can be obtained for less than $1 a tablet. The smallest tablet 
size is 50 mg (although tablet scoring permits a 25 mg dose), which can present dosing problems 
in small (under 20 lb) dogs. 

Danazol 

Danazol, a synthetic androgen with weak (‘impeded’) androgenic effects, has in the past been 
suggested for the treatment of canine immune-mediated hemolytic anemia and immune-mediated 
thrombocytopenia, in combination with glucocorticoids, in order to reduce the dose of steroid 
that is needed.  Danazol is derived from the synthetic steroid ethisterone, a modified 
progestogen. Danazol’s most important mechanism of action is probably to reduce macrophage 
Fc receptor/antibody binding affinity.  Danazol also competes with glucocorticoids for 
combination with steroid-binding globulin, consequently increasing the availability of active 
unbound glucocorticoid.  Concurrent danazol therefore enables significant glucocorticoid dose 
reduction. Danazol may also reduce the degree of binding of antibody and complement to the red 
blood cell or platelet surface. Side effects are uncommon, and include hepatotoxicity and 
masculinization of female dogs.  However, although some dogs with refractory IMHA and IMT 
have been reported to benefit from danazol, the drug fell out of favor a few decades ago, 
probably because it was very expensive at the time, and response to therapy was sluggish and 
highly unpredictable. 

Reported oral danazol doses in dogs with IMHA or IMT, in combination with glucocorticoids, 
range from 5 to 15 mg/kg daily, either given as a single dose or 2-3 divided doses. Danazol 
comes in 50 mg, 100 mg, and 200 mg capsules. Danazol currently costs a little less than $2 for a 
50 mg capsule. 

Vincristine 

The vinca alkaloids are biologically-active dimeric alkaloids derived from the Madagascar (or 
rosy) periwinkle plant, Catharanthus roseus. Vincristine, a naturally-occurring vinca alkaloid, 
were originally characterized phytochemically more than fifty years ago. The diverse biological 
effects of vincristine have traditionally been attributed to drug-induced disruption of various 
intracellular microtubules. Microtubules are elongated, tubular cytoplasmic organelles involved 
in a broad spectrum of cellular processes including chromosomal migration, conduction of 
cellular secretions, ciliary and flagellar motility, and maintenance of cell shape. Microtubules are 
composed predominantly of complex helical polymers of the structural protein tubulin. 
Vincristine binds directly to tubulin, causing both inhibition of microtubule synthesis and 
disruption of intact microtubules. Microtubular structures susceptible to the effects of vinca-
tubulin binding include the mitotic spindle in dividing cells, the neurotubules in neurons, and the 
cytoskeletal microtubules in platelets. Vincristine may also exert biological effects that are 
independent of disruption of intracellular microtubules, such as inhibition of RNA, DNA and 
protein synthesis, and modification of prostaglandin production.  

Vincristine is a cell-cycle-specific cytotoxic agent. Vincristine disrupts microtubules within the 
mitotic spindle of dividing cells, thereby arresting chromosomal separation in metaphase. 
Vincristine at standard therapeutic doses is minimally myelotoxic, and is therefore commonly 
used in combination with more myelosuppressive chemotherapeutic agents. Vincristine is 
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frequently used in veterinary cancer chemotherapy, both as a single agent for the treatment of 
canine transmissible venereal tumors, and as a component of combination protocols for the 
treatment of acute leukemia, lymphoreticular neoplasms, mast cell tumors, and various 
carcinomas and sarcomas.  

Vincristine is usually administered intravenously as a sulfate salt, which is chemically more 
stable than its corresponding free base. Inadvertent subcutaneous or intramuscular administration 
causes severe local tissue irritation and necrosis. Oral absorption of vincristine is poor. Plasma 
disappearance of vincristine following intravenous administration is markedly biphasic, with a 
short initial half-life and a prolonged terminal half-life. The short initial clearance phase reflects 
extensive extravascular drug redistribution due to a combination of both avid binding to 
intracellular tubulin and rapid biliary excretion. The prolonged terminal clearance phase is due to 
the gradual release of vincristine bound to circulating plasma proteins and intracellular tubulin. 
Platelets demonstrate a remarkable ability to concentrate vincristine from plasma, and are 
therefore the principal circulating cellular carriers of the drug. 

The degree of immunosuppression induced by vincristine at intravenous therapeutic doses is 
minimal compared to that induced by glucocorticoids, cyclophosphamide or azathioprine, and 
vincristine therefore is not used as an immunosuppressive agent for the treatment of most 
immune-mediated or inflammatory diseases in dogs and cats. The one exception is immune-
mediated thrombocytopenia (IMT), where vincristine has become a mainstay of treatment. 

During early clinical trials in human cancer patients, it was observed that the administration of 
vincristine was frequently associated significant but transient increases in circulating platelet 
numbers. A similar phenomenon has since been reported in dogs, both in research animals and in 
cancer patients. This effect appears to be due to increased megakaryocytopoiesis and 
thrombopoiesis, although the precise mechanisms of vincristine-associated thrombocytosis are 
still uncertain. Circulating platelet life-span does not appear to be significantly affected by 
standard low doses of vincristine in healthy animals.  

The serendipitous discovery that vincristine induced thrombocytosis in human cancer patients 
with normal pre-treatment platelet numbers prompted conjecture that a similar outcome could be 
obtained in thrombocytopenic patients. Following publication of several anecdotal reports 
describing prompt, marked increases in circulating platelet numbers after administration of 
vincristine to people with IMT, vincristine gained favor with some hematologists as the 
treatment of choice for chronic refractory IMT. Vincristine frequently induces partial or 
complete remission of thrombocytopenia within one week of commencing therapy, although 
such remissions are typically transient. Only a relatively small proportion of human chronic 
refractory IMT patients achieve complete sustained remission with vincristine therapy. 

Rapid drug clearance from plasma reduces the therapeutic efficacy of a standard intravenous 
bolus of vincristine. Several alternate methods of vincristine administration have therefore been 
used in human IMT patients in order to sustain therapeutic plasma concentrations.  Constant 
intravenous vincristine infusion (over six to eight hours) effectively maintains therapeutic plasma 
concentrations the drug throughout the period of administration. Alternatively, the ability of 
platelets to concentrate vinca alkaloids from plasma has been utilized to enhance therapeutic 
efficacy via transfusion of vincristine -loaded platelets. Incubation of donor platelets in high 
concentrations of vincristine (vinca loading) prior to transfusion maximizes intracellular vinca-
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tubulin binding. Following transfusion, circulating vinca-loaded donor platelets gradually release 
vincristine into the recipient's plasma, thereby sustaining therapeutic plasma drug concentrations. 
Both constant rate infusion with vincristine and transfusion with vinca-loaded platelets induce 
sustained remissions in some human chronic IMT patients previously refractory to single 
intravenous boluses of the drug.  

Vincristine, typically in combination with prednisone, has been reported to similarly facilitate 
remission of thrombocytopenia in many canine patients with IMT. Original case reports 
demonstrating an apparent rapid response to vincristine in dogs with IMT have been supported, 
decades later, by evidence obtained from prospective studies. Circulating platelet numbers 
increase markedly within three to five days of vincristine administration in responsive dogs, and 
the addition of vincristine to standard immunosuppressive therapy in dogs with IMT appears to 
shorten hospitalization time by several days. Most authors currently recommend an intravenous 
vincristine bolus dose of 0.02 mg/kg for the treatment of canine IMT. Vincristine boluses may 
subsequently be repeated weekly if thrombocytopenia recurs. Apparent rapid clinical response to 
vincristine-loaded platelets has been reported in one dog with refractory IMT. Vincristine has 
been used in cats with IMT, although evidence of clinical efficacy is lacking. One significant 
advantage of vincristine compared to other therapeutic options for IMT (such as human 
intravenous globulin) is that vincristine is inexpensive (a 1 ml vial of 1mg/ml vincristine sulfate 
costs around $20). 

The pathogenesis of vincristine -induced remission of thrombocytopenia in IMT patients is 
uncertain.  Clinicians initially assumed that remissions were due to increased megakaryocyte 
production and release of platelets, the principal mechanism assumed to underlie the vinca-
induced thrombocytosis seen in healthy animals and cancer patients.  However, since IMT 
patients typically already have high levels of circulating thrombopoietic factors and maximal 
thrombopoiesis, platelet precursors may be refractory to further stimulation by vincristine. 
Furthermore, studies in people suggest that the main therapeutic effect of vincristine in IMT 
patients is not increased thrombopoiesis. Post-treatment average platelet life-spans are 
significantly prolonged in human IMT patients that respond to vincristine, suggesting that 
remission is due to reduced platelet destruction rather than increased platelet production. Since 
platelets are the major circulating cellular carriers of vincristine, researchers have speculated that 
antibody-coated platelets selectively deliver vincristine to those phagocytes within the 
mononuclear phagocytic system that are actively involved in platelet destruction. This proposed 
mechanism explains why, despite being an ineffective immunosuppressive agent for the 
treatment of most conditions, vincristine can still be very effective for the treatment of IMT. 

During electron microscopic studies of platelet ultrastructure, it was discovered that prolonged 
incubation of platelets in vincristine solutions caused marked disruption of cytoskeletal 
microtubules. Laboratory investigations have since demonstrated that as well as disrupting 
platelet structure, exposure to high concentrations of vincristine also significantly impairs 
platelet function. Based on the in vitro evidence that exposure to vincristine impairs platelet 
function, hematologists expressed concern that using the drug in patients with IMT could 
similarly induce platelet dysfunction. Subsequent studies revealed that vincristine affected 
platelet function (aggregation) in dogs with lymphoma, but not in healthy dogs.  Since several 
recent prospective studies showed no significant increase in bleeding in IMT dogs receiving 
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vincristine, the effect of vincristine on platelet function, if it occurs, does not appear to be severe 
enough to be clinically significant. 

Neurotoxicity, although uncommon, is the most frequent significant side-effect associated with 
therapeutic doses of vincristine in dogs and cats.  Reversible vincristine-induced neurotoxicity in 
the dog has been reported with chronic cancer chemotherapy, but is not likely to be an issue with 
the single doses used to treat IMT. Other side-effects such as gastrointestinal disorders (including 
megaesophagus and gastric hypomotility) and alopecia, occur less frequently and are typically 
mild and temporary. Vincristine at doses used for IMT typically causes minimal 
myelosuppression in dogs, although dogs with the ABCB1-1Δ (MDR1 ) gene mutation and some 
Border Collies have been reported to be more susceptible than other dog  breeds to 
myelosuppression at antineoplastic vincristine doses. In affected Border Collies, this effect 
appears to sometimes be independent of the MDR1 gene mutation reported in this breed. 
Temporary erythrodysplasia of erythroid precursors in the bone marrow and peripheral blood 
smears, featuring bizarre mitotic figures, abnormal nuclear configurations, and Howell-Jolly 
bodies, can be observed after administration of vincristine in dogs, but is of little clinical 
significance. An unusual transient pulmonary toxicity has been reported in a cat receiving 
chemotherapeutic doses of vincristine. Vincristine has no known mutagenic or carcinogenic 
potential. 

_______________ 

 
Given the high price of many human immunosuppressive agents, and also given the dosing 
difficulties associated with giving human tablet and capsule sizes to our smaller patients, 
veterinarians are often tempted to instead use compounded equivalents of these drugs.  
Compounded versions of many of these drugs can be found at on-line pharmacies that cater to 
the veterinary market at attractive prices and convenient dosing sizes. However, the 
bioavailability and clinical efficacy of most of these products in our patients is not established 
and, with the few drugs where the compounded version has been evaluated (cyclosporine, for 
example), drug bioavailability was markedly variable and often led to subtherapeutic blood 
concentrations.  Using these products in our patients, especially in those animals with life-
threatening disease, therefore represents a major gamble. 

In animals that are difficult to give pills to, it is tempting to use a liquid compounded 
formulation. However, many of the common immunosuppressive agents are potentially 
mutagenic, carcinogenic and teratogenic. In fractious animals that end up with more medication 
on their whiskers and fur than in their mouth, given liquid suspensions has the potential to 
significantly increase the level of owner exposure to these potentially dangerous drugs. 
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Several potent immunosuppressive drugs developed over the past few decades in human 
medicine have recently made the leap to our small animal patients, and our use of them is 
growing. This lecture will discuss cyclosporine, leflunomide and mycophenolate. 

Cyclosporine 

Cyclosporine is a potent immunosuppressive drug indicated for the treatment of inflammatory 
and immune-mediated diseases, and for organ transplantation. Cyclosporins are cyclic 
polypeptide macrolides originally derived from the soil fungus Beauveria nivea (Tolypocladium 
inflatum), but are also produced by other fungal organisms. Cyclosporine A is the molecule 
developed for commercial use as an immunosuppressive agent. Discovered in the 1970s, the use 
of cyclosporine as an immunosuppressive agent was first described in humans to prevent 
rejection of renal allografts. Within a decade, cyclosporine had become the cornerstone of 
immunosuppression for organ transplantation. In veterinary medicine, oral cyclosporine capsules 
received FDA approval in 2003 for the treatment of canine atopy, and were more recently also 
approved for allergic skin disease in cats. Cyclosporine has been used in an extra-label fashion 
for many years for renal transplantation in dogs and cats, and for the treatment of a variety of 
inflammatory and immune-mediated conditions.     

Cyclosporine’s primary immunosuppressive mechanism of action is inhibition of T lymphocyte 
function.  Cyclosporine acts to inhibit calcineurin, an intracellular protein phosphatase that 
activates gene transcription factors through dephosphorylation. In the untreated patient, 
activation of T cells results in activation of calcineurin, which dephosphorylates inactive nuclear 
factor (NFAT). NFAT translocates into the nucleus, where it upregulates transcription of genes 
coding for several important cytokines, including IL-2, IL-4, TNF-α, and INF-γ. Production of 
IL-2 in particular plays a key role in the activation and proliferation of T cells.  Calcineurin 
inhibitors, including cyclosporine, act by binding to intracellular cyclophilins, which are proteins 
that facilitate protein folding. Binding of cyclosporine to cyclophilin A creates a complex with 
high affinity for calcineurin. Through inhibition of calcineurin, cyclosporine specifically inhibits 
T cell function and thus, cell-mediated immunity, but has little immediate impact on humoral 
immunity. Decreased IL-2 expression in CD4+ Th1 cells associated with cyclosporine therapy 
leads to inhibition of proliferation and activation of both T-helper and T-cytotoxic lymphocytes, 
and blunting of the immune response. Cyclosporine has also been shown to have many other 
local anti-inflammatory and immunosuppressive effects, especially in the skin. 

Cyclosporine is a large lipophilic molecule which must be solubilized prior to intestinal 
absorption. Commercial cyclosporine is available as two very different types of oral 
formulations. Cyclosporine was initially approved in humans as a vegetable-oil based 
preparation (Sandimmune®), but variability in oral bioavailability caused marked variability in 
blood drug concentrations. A more recent formulation, an ultramicronized preparation approved 
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in 1996 (Neoral®), forms a microemulsion upon contact with aqueous fluids, resulting in more 
consistent and predictable absorption. Oral bioavailability of the microemulsion is improved by 
up to 50% compared to the oil-based preparation. Because of the marked variability in 
bioavailability of the non-ultramicronized preparation, it is not recommended for oral use in 
small animals.  

Cyclosporine has a high binding affinity for red blood cells and plasma lipoproteins. Because up 
to 50% of the drug in blood is located in red cells, whole blood is recommended for therapeutic 
drug monitoring (TDM). Once in the circulation, cyclosporine distributes widely, accumulating 
in the skin, liver, kidneys, and fat of dogs, resulting in a large volume of distribution. Tissue 
levels exceed levels in serum by a factor of 3 to 14.  Peak blood concentrations generally 
occurring approximately 2 hours after oral administration of cyclosporine.  Blood concentrations 
then rapidly decrease over the remainder of the dosing interval, reflecting a relatively rapid half-
life as the drug is cleared from plasma.   

Extensive metabolism of cyclosporine by the hepatic cytochrome P-450 system yields many 
different metabolites, some of which may retain therapeutic efficacy. In dogs, several drugs that 
inhibit P-450 enzymes have been given concurrently with cyclosporine in order to decrease the 
dose needed to maintain adequate blood drug concentrations. Ketoconazole, in particular, has 
been used to decrease in oral cyclosporine dosages in dogs by as much as 75 percent, although 
individual responses are variable.  

The complexities of cyclosporine disposition in normal animals, coupled with confounding 
factors associated with disease and differences in drug preparation, may contribute to markedly 
variable blood drug concentrations both between patients and even within the same patient.  
Therapeutic management may therefore be facilitated by monitoring blood cyclosporine 
concentrations. Unfortunately, however, the process of adjusting drug doses based on monitoring 
cyclosporine blood concentrations is clinically complex, and not necessarily associated with the 
desired clinical outcome.    Currently available methods for TDM include HPLC, a specific 
monoclonal RIA, and a dimersion cyclosporine immunoassay.  HPLC has the advantage that the 
parent drug can be discriminated from metabolites, although most methods detect only the parent 
compound. Both RIA and dimersion cyclosporine immunoassay, in contrast, measure 
metabolites as well as the parent drug, and blood cyclosporine concentrations will therefore be 
higher by a factor of 1.5 to 1.7 compared to the same sample analyzed using HPLC.  Although 
HPLC is considered the gold standard for cyclosporine assays, HPLC is labor intensive and not 
routinely offered for patient monitoring.  TDx and RIA have been the methods most often 
employed in clinical situations, with the laboratory performing the assay typically providing 
recommendations regarding ideal target blood drug concentrations.  Some laboratories have 
adjusted target blood concentrations upward to reflect the fact that TDx and RIA results will be 
approximately double HPLC assay results.  Other laboratories have not made this adjustment, 
with the rationale that the cyclosporine metabolites measured by the TDx and RIA assays may 
arguably be pharmacologically active and contribute to overall immunosuppressive effects.  
Much study has gone into determining the most appropriate sample collection time in patients 
receiving cyclosporine. In human medicine, trough blood concentrations were the initial basis for 
adjustment of drug dosages. However, multiple studies in people have since suggested that area 
under the plasma drug concentration time curve (AUC) or 2 hour peak drug concentrations are 
preferred. With measurement of peak cyclosporine concentrations requiring only a single 
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sample, adjusting drug doses to attain target peak drug levels has become the single best blood 
concentration measurement for use during human organ transplantation. In veterinary medicine, 
measurement of trough cyclosporine concentrations also prevailed for many years based on 
initial work done in canine and feline renal transplant studies.  Recommendations from 
laboratories offering TDM have often involved measurement of both peak and trough 
cyclosporine blood levels, although target peak concentrations have not been well established.  
Individual laboratory recommendations depended on the target ranges determined by each 
laboratory as well as the assay used to measure cyclosporine concentrations. Currently, the 
Auburn University Clinical Pharmacology Laboratory is the only veterinary laboratory routinely 
offering cyclosporine blood level assays. 

Pharmacodynamic assays investigate a drug’s effect on target cells.  Several pharmacodynamic 
biomarkers of the immunosuppressive effects of cyclosporine have been studied in human 
medicine, including lymphocyte proliferation, calcineurin enzyme activity, lymphocyte surface 
antigen expression, and intracellular cytokine quantification. Through pharmacodynamic 
monitoring, human studies have shown individually distinct degrees of calcineurin inhibitor 
sensitivity in patients. Pharmacodynamic monitoring shows great promise for optimizing 
cyclosporine therapy and delivering individualized therapy. At Mississippi State University, 
there are ongoing investigations into the pharmacodynamic evaluation of cyclosporine in dogs. 
We recently measured activated T cell expression of IL-2, IL-4, and IFN-γ via flow cytometry in 
dogs administered two different oral cyclosporine dosages. The dogs were first administered a 
high dose of cyclosporine (10 mg/kg orally twice daily), with doses adjusted upwards as needed 
to attain a target trough drug concentration greater than 600 ng/mL as measured via HPLC, a 
dosing protocol known to be sufficiently immunosuppressive for canine organ transplantation.  
With high dose cyclosporine, activated T cell expression of IL-2 and IFN-γ was significantly 
suppressed.  The dogs were then administered the FDA-approved dose of cyclosporine used to 
treat canine atopy (5 mg/kg orally once a day), a dose which has been considered to be low 
enough to avoid predisposing to immunosuppression-associated infection. Even with this low 
dose of cyclosporine, however, T cell expression of IFN-γ and IL-2 was still markedly 
suppressed in some dogs.  Subsequent studies evaluating activated T cell mRNA IL-2 and IFN-γ 
expression utilizing molecular methods have demonstrated that results using a quantitative 
reverse transcriptase polymerase chain reaction (qRT-PCR ) assay are comparable to flow 
cytometry, and that the technique shows promise as a pharmacodynamic assay in dogs. One 
advantage of the qRT-PCR assay compared to flow cytometry is that it can be performed on 
blood samples mailed in by practitioners. Cyclosporine has been shown to have much the same 
effect on T cell cytokine production in cats as it does in dogs.  

Cyclosporine is FDA-approved for the treatment of canine atopic dermatitis and feline allergic 
skin disease, and has also been used to prevent transplant rejection and to treat sebaceous 
adenitis, pemphigus foliaceus, anal furunculosis, feline stomatitis, inflammatory bowel disease 
(IBD), myasthenia gravis, non-infectious inflammatory meningoencephalitis, pure red cell 
aplasia, immune-mediated hemolytic anemia (IMHA), immune-mediated thrombocytopenia 
(IMT), and immune-mediated polyarthritis in dogs and cats. Recent pharmacodynamic research 
evaluating T cell responses to cyclosporine in dogs has confirmed that canine responses are 
comparable to the response profile that is well recognized in people: that individual responses to 
cyclosporine are extremely variable from dog-to-dog, both in dogs receiving the same standard 
oral dose, and in dogs with oral doses adjusted to attain comparable blood levels.  Given that a 
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high degree of variability of individual responsiveness to cyclosporine has been established in 
dogs, cyclosporine dosing protocols should be tailored to allow for this patient-to-patient 
variability.  In my opinion, recommended dosing protocols in dogs with chronic, non-life-
threatening inflammatory skin and gastrointestinal diseases should be quite different from the 
protocols used in dogs with more acute and life-threatening immune-mediated diseases. 

In chronic inflammatory diseases that are typically not immediately life-threatening, such as skin 
conditions, anal furunculosis, and mild IBD, cyclosporine is often effective at a standard, 
relatively low starting dose.  Cyclosporine therapy is typically delivered long term, with drug 
doses adjusted upwards if needed ‘to effect’, based predominantly on clinical signs.  Most 
commonly, however, starting doses do not need to be increased and, in the long-term, the 
cyclosporine dosage is typically tapered to the lowest effective dosage needed to maintain 
disease remission.  Currently recommended starting cyclosporine doses in dogs are 5 mg/kg once 
daily for most skin diseases and IBD, and 5 mg/kg once to twice daily for anal furunculosis. In 
cats with skin conditions such as allergic skin disease, eosinophilic granuloma complex and 
pemphigus foliaceus, a starting cyclosporine dose of around 5 mg/kg daily is recommended. 
Cyclosporine blood concentrations are usually not necessary for treatment of these conditions, as 
remission of disease is the main criterion used to decide whether adequate cyclosporine therapy 
is being delivered.  In fact, for many of these conditions, cyclosporine blood concentrations have 
been shown to have minimal correlation with disease remission, perhaps because the drug is 
selectively concentrated in tissues such as the skin.  Recent pharmacodynamic studies, however, 
have shown that, even at standard low FDA-approved doses, some dogs can still develop 
significant suppression of certain T-lymphocyte biomarkers of immunosuppression despite very 
low trough cyclosporine concentrations.  This could explain the phenomenon anecdotally 
reported by some dermatologists, that individual dogs treated for atopic dermatitis can develop 
severe secondary infections, although the ‘atopy’ cyclosporine dose was originally not thought to 
cause clinically significant immunosuppression.  Therefore, even in dogs on low cyclosporine 
doses, clinicians should remain vigilant for potential signs of systemic infection. 

In canine patients suffering from more acute and immediately life-threatening diseases such as 
severe IMHA and IMT, in contrast, cyclosporine must be targeted to attain effective 
immunosuppression as rapidly as possible.  These animals are somewhat comparable to patients 
that have recently undergone organ transplantation, in that any delay in attaining effective 
immunosuppression can lead to a disastrous outcome.  In these patients, starting cyclosporine at 
a low dose and adjusting doses upwards ‘to effect’ is not recommended.  Attaining effective oral 
doses as rapidly and accurately as possible is essential for ensuring adequate immunosuppression 
whilst avoiding overdosage with associated adverse effects and expense. Currently 
recommended starting cyclosporine doses for life-threatening diseases range from 5 mg/kg to 10 
mg/kg twice daily. Subsequent measurement of blood cyclosporine concentrations and/or 
assessment of activated T cell mRNA IL-2 and IFN-γ expression using qRT-PCR within one 
week of commencement of treatment, with dose adjustments as needed, are the best methods that 
are currently routinely available to assess adequacy of therapy, and are strongly recommended in 
patients with life-threatening diseases.   

Side effects are uncommon with cyclosporine therapy in dogs and cats, with the exception of 
gastrointestinal side effects such as vomiting, diarrhea, anorexia and nausea. Administering the 
medication frozen and/or with food can reduce gastrointestinal side effects, although there is a 
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risk that such measures will also alter drug absorption profiles. Uncommonly, cyclosporine can 
cause an idiosyncratic hepatotoxicity, which does not seem to be dose dependent. Gingival 
hyperplasia and hypertrichosis have also occasionally been reported with cyclosporine therapy. 
Chronic cyclosporine therapy may also predispose to neoplasia such as lymphoma. One 
advantage of cyclosporine as an immunosuppressive agent is that it is not myelosuppressive. 
Experimentally, oral cyclosporine has been shown to increase some markers of platelet 
activation in normal dogs, which may be a concern in patients with IMHA, where 
hypercoagulability and resultant pulmonary thromboembolism can be a major contributor to 
patient mortality. However, to date, it has not been demonstrated whether this phenomenon is 
clinically relevant in IMHA patients with naturally occurring disease. 

Cyclosporine is an expensive drug, particularly at higher immunosuppressive doses, and 
clinicians are therefore tempted to explore cheaper forms of the drug.  In human medicine, there 
are many approved human generic microemulsion preparations similar to the Neoral® 
formulation, and these generic preparations have been shown to have therapeutic equivalency in 
people.  Studies investigating the pharmacokinetic properties of these generic preparations in 
dogs have not been performed, and it is not safe to assume that a generic formulation is 
therapeutically equivalent to the approved canine product (Atopica®).  Clinically, there appears 
to be marked variability seen in individual dogs in the oral bioavailability of these generic 
products.  Use of generic products may therefore have the potential place our patients at risk of 
either therapeutic failure or toxicity.  The proprietary human microemulsified cyclosporine 
product, Neoral®, currently costs around $2 for a 25 mg capsule and $6 for a 100 mg capsule, 
while the generic equivalent equivalents cost around $1 and $2 for the 25 mg and 100 mg 
capsules accordingly.  The veterinary product, Atopica®, tends to be priced comparably to the 
human proprietary products, but has the advantage of being FDA-approved and available in a 
range of capsule sizes that are convenient for dosing accuracy in our small animal patients (10 
mg, 25 mg, 50 mg and 100 mg), as well as a 100 mg/ml oral suspension. Unfortunately, 
transdermal cyclosporine has been shown to be inadequately absorbed in cats. 

Leflunomide 

Leflunomide is an isoxazol derivative immunosuppressive drug that was developed within the 
past two decades, initially for treatment of rheumatoid arthritis and prevention of transplant 
rejection. Leflunomide is a prodrug for its primary active malononitriloamide metabolite, A77 
1726 (also known as teriflunomide). Malononitriloamides reversibly inhibit the mitochondrial 
enzyme dihydroorotate dehydrogenase, a key enzyme in pyrimidine synthesis, with resultant 
inhibition of the pyrimidine ribonucleotide uridine monophosphate (rUMP), and decreased DNA 
and RNA synthesis and G1 cell cycle arrest. Leflunomide inhibits B and T cell function, 
suppresses antibody production and has anti-inflammatory effects, possibly via inhibition of de 
novo pyrimidine biosynthesis and cytokine-associated and IL-2-stimulated tyrosine kinase 
activity. 

Prior to commercial development, leflunomide was made available for small animal transplant 
research to Dr. Clare Gregory’s group at the University of California, Davis. Because of the 
drug’s availability to this group, a small number of canine patients with refractory naturally-
occurring inflammatory and immune-mediated diseases such as immune-mediated hemolytic 
anemia, immune-mediated thrombocytopenia, non-infectious inflammatory meningoencephalitis, 
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systemic histiocytosis, immune-mediated polymyositis, immune-mediated polyarthritis, and 
pemphigus foliaceous were also treated, typically with promising success rates. Unfortunately, 
when these initial promising results were reported at the ACVIM Forum and in the veterinary 
literature in the late 1990s, the drug was not commercially available. When leflunomide did 
become available, as the proprietary product Arava®, the drug was so prohibitively expensive 
that its use was very limited in small animal clinical studies. Even after the generic equivalent 
was approved in 2005, leflunomide remained expensive for several more years. Only recently 
did the generic drug become more affordable and, as a result, anecdotal and preliminary reports 
of leflunonide’s use in small animal patients are beginning to surface. There are therefore 
currently very few published reports discussing the use of leflunomide in dogs and cats. 
Recently, a case series describing the use of leflunomide in 14 dogs with immune-mediated 
polyarthritis reported a high response rate with minimal side effects.  

One of the most promising features of leflunomide in dogs is that it appears to be very well 
tolerated although if, as anticipated, the drug attains more common usage, it is likely that less 
frequent but more serious side effects will be recognized. The most common side effect observed 
with leflunomide use in dogs is occasional inappetence, lethargy and vomiting. Serious side 
effects occasionally reported in people, and thus with the potential to appear in our veterinary 
population with more common usage, include myelosuppression, cutaneous drug reactions and 
hepatotoxicity. In humans, traces of the active metabolite teriflunomide can persist for months or 
even years after drug discontinuation, and in the instance of severe drug reactions, 
cholestyramine or activated charcoal is needed to rapidly reduce drug levels. In dogs, the 
terminal half-life of teriflunomide is much shorter than in humans, so the potential for persistent 
side effects is probably significantly less. Complete blood counts and serum biochemistry 
(especially ALT) should be regularly monitored in small animal patients on leflunomide. 

The initial recommended starting oral dose for leflunomide in dogs is 2-4 mg/kg daily, with 
doses adjusted to attain a plasma trough A77 1726 level of 20 µg/ml within a few weeks of 
commencing therapy. For cats with immune-mediated polyarthritis, a leflunomide dose 10 mg 
(total dose) orally, once daily, in combination with methotrexate, has been suggested, with dose 
reductions to effect. Measurement of leflunomide levels is available through the Auburn 
University Veterinary Clinical Pharmacology Laboratory. One advantage of leflunomide is that it 
comes in tablet sizes (10 mg and 20 mg) that are convenient for dosing our smaller patients. 
Leflunomide as the proprietary product Arava® currently costs around $40 for a 10 mg tablet 
and, interestingly, $40 for a 20 mg tablet, although it is rumored to soon be discontinued.  The 
generic leflunomide equivalent is currently priced at around $1 for a 10 mg tablet and $1.50 for a 
20 mg tablet. Leflunomide generics, as with many commercially available generic problems, 
have an ‘AB’ rating by the FDA, meaning that the generic is ‘equivalent’ to Arava®.  However, 
since ‘equivalence’ is often determined by pharmacokinetic data in healthy individuals, an AB 
rating does not guarantee identical performance in clinical patients. 

Mycophenolate 

Mycophenolate mofetil is the synthesized prodrug form of mycophenolic acid, a selective and 
reversible inhibitor of inosine monophosphate dehydrogenase, an enzyme that controls the rate 
of synthesis of guanine monophosphate in the de novo pathway of purine synthesis. 
Mycophenolate mofetil is a fermentation product derived from fungi in the Penicillium group. 
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Mycophenolic acid inhibits B and T cell proliferation, and decreases antibody production. 
Mycophenolate mofetil is primarily used in human medicine for prevention of rejection of 
transplanted organs, although it also used to treat immune-mediated diseases such as systemic 
lupus erythematosus, immune-mediated hemolytic anemia (IMHA), immune-mediated 
thrombocytopenia and pemphigus vulgaris. Mycophenolate mofetil is often used in the place of 
azathioprine in human medicine and, since they have similar mechanisms of action, the two 
drugs should probably not be used together. 

The original proprietary mycophenolate mofetil product, CellCept®, and the closely related 
mycophenolate sodium product, Myfortic®, were expensive, and as a result the products only 
achieved limited usage in small animal medicine. However, recently, the availability of much 
cheaper generic alternatives has led to a greatly increased usage of mycophenolate mofetil in 
small animal patients. A single 250 mg CellCept® capsule currently costs around $7, whereas the 
equivalent generic 250 mg capsule costs less than 50c. An oral suspension version of 
mycophenolate mofetil (200 mg/ml) is available for more convenient dosing in smaller patients. 
Successful usage of mycophenolate mofetil in a small animal patient with naturally-occuring 
disease was first described in a dog with acquired myasthenia gravis. Much of the subsequent 
anecdotal usage of mycophenolate mofetil for a variety of different immune-mediated diseases 
was similar to the dosing reported in this original paper. Mycophenolate mofetil is also available 
in an injectable form, and the intravenous use of the drug has been described during the 
successful initial stabilization of three dogs with acquired myasthenia gravis that could not 
tolerate oral medications. Ironically, a more recent case report of 15 dogs with acquired 
myasthenia gravis treated with mycophenolate mofetil reported that the drug was ineffective at 
attaining clinical remission.  

A recommended starting dose for mycophenolate mofetil in dogs is 10-20 mg/kg once daily or 
divided twice daily, although occasionally gastrointestinal signs (particularly vomiting and 
diarrhea) at the higher end of the dose rate will necessitate dose reductions. Mycophenolate 
mofetil appears to have variable oral bioavailability in dogs, so variability in response to therapy 
should probably be expected. A pharmacodynamic study in dogs measuring inosine 
monophosphate dehydrogenase enzyme activity suggested that mycophenolate mofetil would 
best be dosed three times daily, but this recommendation has not entered common usage. 
Mycophenolate mofetil has not been used widely enough in veterinary medicine to establish the 
frequency of serious side effects but, in people, gastrointestinal signs and, less commonly, 
marked myelosuppression and a rare and fatal neurologic disease (progressive multifocal 
leukoencephalopathy) have been reported. Based on the human side effect profile, complete 
blood counts should probably be regularly monitored in dogs receiving mycophenolate mofetil. 
In humans, gastrointestinal side effects can be reduced by replacing mycophenolate mofetil with 
mycophenolate sodium. Mycophenolic acid in humans is primarily excreted conjugated to 
glucuronide and, since cats lack the glucuronyl transferases responsible for glucuronidation of 
drugs such as mycophenolate mofetil, the drug should probably used with caution, if at all, in 
this species, although the use of mycophenolate mofetil has been described at a dose rate of 10 
mg/kg twice daily, with no obvious side effects, in two cats with IMHA.  
 

________________ 

Page 435



SVC 2015 Immunosuppressive Therapy (New) Mississippi State University 
 

One ‘side effect’ that is common to all immunosuppressive agents, both established and new, is 
that they can cause significant immunosuppression. This is highly desirable when treating severe 
life-threatening diseases, but comes with the significant associated risk that immunosuppression 
also predisposes to infection. Severe infection and even, occasionally, infection-associated 
deaths have been associated with most of the immunosuppressive agents used in dogs and cats. 
This is especially true when high doses of potent drugs are used, or when multiple drugs are used 
in combination, such as the kinds of protocols that are used to prevent transplant rejection.  As 
well as bacterial infections, immunosuppressed patients can develop all kinds of unusual 
infections, including toxoplasmosis, mycobacteriosis, nocardiosis, and generalized demodecosis. 

Although the risk of infection is always going to be present when immunosuppressive agents are 
used, a few general guidelines can help to reduce this risk: 

• Avoid using powerful immunosuppressive therapy to treat minor diseases that are not 
life-threatening, and instead save the ‘big guns’ for more severe illnesses. 

• Use the lowest effective drug doses that are possible. 

• Avoid using combinations of multiple different immunosuppressive agents unless 
absolutely necessary. 

• Screen patients very carefully for underlying infectious disease before commencing 
immunosuppressive therapy, especially when infection can mimic immune-mediated 
disease (Babesia gibsoni masquerading as IMHA, for example). 

• Watch patients on immunosuppressive therapy closely for signs of new infection. 
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Blood Collection Techniques 
 
The use of blood transfusions in veterinary practice has increased dramatically in recent years. 
Practitioners and technicians therefore need to be able to collect and administer blood safely when a 
transfusion is indicated. One of the major obstacles to blood transfusion in veterinary practice is the 
absence of appropriate donor animals. Identification of possible donors in advance of blood 
requirements allows life-saving transfusions to be administered quickly and safely.  Alternatively, the 
various North American animal blood banking services can now provide a wide range of canine and 
feline blood products as needed. 
 
How Much Can A Donor Give? 
 
Collection of large volumes of blood from donor animals will result in an immediate hypovolemia and 
anemia within hours of collection. These side effects can easily be avoided provided the donor’s total 
blood volume and PCV are known before blood is collected.  Dogs and cats can donate 10% of their 
total blood volume with no adverse effect. Collection of 20% of blood volume should not result in 
clinically significant anemia, however in the short term can produce hypovolemia. Collection of greater 
than 20% of blood volume can produce hypovolemia of sufficient magnitude to compromise the health 
of the donor and is therefore not recommended. 
 
When greater than 10% of a donor’s blood volume is collected, intravenous fluids should ideally be 
administered for a 45-60 minute period (starting around the time of commencement of collection) in 
order to prevent hypovolemia.  Crystalloid solutions (such as 0.9% saline) should be given at 2 - 3 times 
the volume of blood to be collected, since they will be redistributed throughout both the intravascular 
and extravascular spaces. Continuation of fluid therapy beyond the immediate collection period is 
unnecessary since the donor will be normovolemic and merely requires time for red cell regeneration.  
 
Blood volume is approximately 66 ml/kg body weight in cats and 90 ml/kg body weight in dogs. 
Therefore, assuming that no greater than 20% of blood volume can be safely collected, a 4 kg (8-9 lb) 
cat can donate up to 50 ml whilst a 30 kg (60-70 lb) dog can donate up to 500 ml provided fluid therapy 
is administered. These figures are, however, based on lean body weight and it is therefore important to 
avoid collection of large volumes of blood from obese donor animals.  
 
The donor’s PCV should always be measured before the collection of blood to avoid making the donor 
more anemic than the recipient.  Blood can be collected from a donor every 4-6 weeks, however, it is 
advisable to routinely check the donor’s PCV before each blood collection to ensure normal red cell 
regeneration has occurred. More frequent blood collection will result in the development of iron 
deficiency anemia. Iron supplementation is therefore advisable if donors are required to give blood at 
less than monthly intervals. 
Canine Blood Groups 
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At least eight different blood groups have been identified in the dog.  The most important groups are dog 
erythrocyte antigens (DEA) 1.1 and 1.2 as transfusion of these blood types to an incompatible recipient 
can result in a transfusion reaction. Fortunately, since naturally occurring antibodies to DEA 1.1 and 
DEA 1.2 are ubcommon, acute transfusion reactions are very uncommonly seen with first transfusions. 
Antibody induction, however, will follow a previous incompatible transfusion. Naturally occurring 
antibodies against DEA 7 are, arguably, reported to be present in 15% of dogs. These antibodies may 
result in a delayed transfusion reaction and decrease in post-transfusion PCV, and may potentially result 
in the occasional mild reactions recorded following first transfusions. To avoid induction of these 
antibodies blood which is negative for at least DEA 1.1 and DEA 1.2 should be used, particularly in 
patients with chronic anemia where the effects of the transfusion are expected to last well beyond a 
transient crisis since, even on first transfusion, induction of antibodies can shorten red blood cell 
survival from the expected 3 months to as little as 1 month or less.  Some blood banking services 
provide blood from dogs that are termed ‘universal donors’, which have tested negative for a number of 
DEA antigens beyond just DEA 1.1 and DEA 1.2, and are positive only for DEA 4, a blood type which 
is practically ubiquitous in North American dogs.  Without testing multiple dogs, it may be difficult to 
identify an in-practice donor that is truly a universal donor. 
 

The Ideal Canine Donor: 
 
1. Healthy fully vaccinated weighing >25 kg (> 50-60 lb) lean body weight 
2. PCV >35% 
3. Suitable temperament and response to sedation (if needed) 
4. Ideally DEA 1.1 and DEA 1.2 negative or, even better, a ‘universal donor’ 
5. Heartworm negative, ideally also negative for rickettsial diseases and blood-borne parasites 

 
Donor Recipient Matching 
 
There are currently two methods of ensuring that donors and recipients are compatible, namely cross-
matching and blood typing. Cross-matching is the most common method used prior to transfusion, but 
must be performed for each transfusion given. Identification of universal donors (or, at least, DEA 1.1 
and DEA 1.2 negative) via blood typing allows blood banking and immediate transfusion even in dogs 
that have previously received blood.  
 
Cross-Matching: 
 
Cross-matching assesses the effect that recipient serum antibodies will have on the donor red blood cells 
(major cross-match) and the effect that donor serum will have on recipient cells (minor cross-match). 
Since the main aim of the transfusion is to provide the recipient with red blood cells, the major cross-
match is typically most important test because it is vital that the recipient’s serum antibodies do not 
destroy these cells and in so doing evoke a reaction. The minor cross-match assesses the risk of recipient 
cell destruction by the donor serum, a much smaller risk because the volume of transfused serum will 
comprise only a small volume of the recipient’s total serum. To perform both major and minor cross-
matches, blood collected in both heparin and EDTA anticoagulants must be obtained from both the 
donor and recipient. Cross-matching can be performed at some veterinary clinical pathology laboratories 
and commercial blood-banking services, and can also be performed in practice.   
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Traditional Method:  
  
1. Donor blood in EDTA anticoagulant is centrifuged at 3000 rpm for 10 min.  
2. The supernatant (plasma and buffy coat layer) is removed and the erythrocytes are 

washed by resuspension in saline 
3. The cells are re-centrifuged and the supernatant removed 
4. The erythrocytes are resuspended in saline to make a 3-5% solution 
5. Two drops of cell suspension are placed in contact with heparinised plasma from 

the recipient (1-2 drops) either on a slide or preferably in test tubes or well plates 
6. The cell / plasma mixture is assessed for hemolysis (diffuse reddening of solution 

which fails to settle out) or agglutination (granular appearance) 
 
The minor cross match is performed in the same way with recipient cells and donor 
plasma. 

 
 
 
Cross-matching can be performed by mixing the washed cells and plasma either on slides, or in test 
tubes or well plates. The use of slides, although more rapid, is less reliable since only serum with high 
titered anti-erythrocyte antibody will show agglutination. Although mixing whole blood from recipient 
and donor may give a crude indication of compatibility this method is unreliable and is not 
recommended.  Fortunately, several recently available gel cross-matching kits have made cross-
matching a simple procedure for practitioners. These kits are now often also used at referral laboratories. 
 
Blood Typing: 
 
Comprehensive typing of all significant canine blood groups is available through some veterinary 
clinical pathology laboratories and commercial blood-banking services.  Desk top kits for the 
identification of DEA 1.1 positive dogs are also available for in practice use.  
 
Blood typing may not necessarily detect all potential blood group incompatibilities, since new canine 
blood groups are occasionally discovered.  For example, a DAL blood group has relatively recently been 
reported that is present in most non-Dalmatian dog breeds, but is absent in a subset of Dalmatians. 
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Feline Blood Groups  
 
One blood group system with 3 blood types (A, B and AB) has been well-described in cats. The most 
common group is type A, with about one third of type A cats having naturally occurring low titer anti-B 
antibody. Type B cats nearly all have naturally occurring, high-titered anti-A antibody. Unlike dogs, 
these antibodies do not require induction by a previous un-crossmatched transfusion. Type AB cats are 
very uncommon and, although they do not have alloantibodies, the red cells have both type A and type B 
antigens. The frequency of type B cats has been shown to vary dramatically (from 0% to up to 59%) in 
different breeds, and in different geographic areas. Persians, Himalayans, Abyssinians, Turkish Vans 
and British Shorthairs in particular have a high incidence of type B antigens. The incidence of Type B in 
domestic shorthair cats in North America is quite low (about 2%), but can be much higher (up to about 
25%) in other parts of the world. Type B cats that are transfused with type A (or type AB) blood show 
rapid and often fatal transfusion reactions even with a single transfusion of small volumes of non-
crossmatched blood. Type A cats that are given type B blood will show a mild transfusion reaction 
which may not be apparent clinically, however the recipient’s PCV will fall to pre-transfusion levels 
within days of transfusion. 
 

The Ideal Feline Donor: 
 
1. Clinically healthy, fully vaccinated, indoor cat, weighing 4 kg  (8-9 lb) or more (lean body 
weight) 
2. FeLV, FIV and Mycoplasma hemofelis (Hemobartonella felis) negative 
3. PCV in the top half of the normal range (>35%) 
4. Known blood type (Type A will be most commonly required) 
5. Suitable temperament and response to sedation 

 
Donor Recipient Matching 
 
Matching is vital in feline transfusions since the transfusion of type B cats with type A blood can result 
in a fatal reaction. The administration of small test volumes of donor blood to assess the likelihood of a 
transfusion reaction occurring has previously been recommended. This policy is extremely dangerous 
since cats have been shown to have potentially fatal transfusion reactions to as little as one milliliter of 
incompatible blood.  Since type A cats possess only low titers of anti-B antibodies, the transfusion of 
incompatible blood to type A cats will most likely result in a mild reaction with minimal clinical signs. 
The life span of the transfused cells, however, will be dramatically decreased and the patient’s PCV will 
fall within days of the transfusion.  When compatible blood transfusions are given, the increase in PCV 
is maintained for one to two months.  As with dogs there are currently two methods to assess that feline 
donors and recipients are compatible. 
 
Cross-Matching: 
 
Cross-matching in cats is performed using the same technique detailed for dogs.  Cross-matching does 
not however rule out minor incompatibilities, merely major blood group incompatibilities. Those type A 
cats with no naturally occurring anti-B antibodies will appear to be compatible on a major cross-match 
with a type B donor. 
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Blood Typing: 
 
Several desk-top kits for typing cats as either A, B or AB are now available. The kits are simple to use 
and provide a rapid and accurate result. A number of clinical pathology laboratories and blood banks 
offer typing of submitted bloods using the desk-top kits. The kits can also be purchased for use in 
practice.  The desk-top kits have the advantage of requiring only small volumes of whole blood, and the 
tests can be performed in little more than 10 minutes. Typing of possible donors in advance allows rapid 
arrangements for transfusions to be made.  
 
As with dogs, typing for blood types A and B may not necessarily detect all potential blood group 
incompatibilities.  A MIK blood group has been reported in several North American cats.  Interestingly, 
some non-MIK cats appear to have naturally occurring antibodies against the MIK blood group.  
Potentially life-threatening non-MIK vs MIK incompatibility transfusion reactions may therefore be 
detected by pre-transfusion cross-matching, but not be routine A/B blood typing. 
 
Rarely, practitioners may be in a situation where a Type B cat desperately needs an immediate 
transfusion, but no Type B blood is available.  Transfusion with Type A blood is always too risky to 
ever be considered, and in these circumstances practitioners should attempt to obtain Type B blood as 
rapidly as possible.  In truly desperate circumstances, the use of dog blood (xenotransfusion) is 
preferable to the use of Type A blood for the transfusion of Type B recipients. Several studies from the 
distant past have shown a single transfusion of dog blood to be relatively well-tolerated in cats, and to 
provide transient support that may get a cat through an acute crisis. However, transfusion of dog blood 
should never be repeated twice in the same recipient cat. 
 
Collection and Storage of Blood 
 
Blood may be collected from donor dogs without sedation, although in many dogs mild sedation reduces 
the stress associated with the procedure. Ideally, blood is collected from the jugular vein with the dog 
either sitting or in lateral recumbency. The jugular vein should be surgically prepared. The application 
of a local anesthetic gel will minimize discomfort during collection. Collection of blood from the 
cephalic vein, rather than the jugular vein, is possible in larger dogs, but less desirable, since flow rates 
will be slower, increasing the risk of the development of microthrombi.  In cats, blood should always be 
collected from the jugular vein, since flow rates are too slow if blood is collected from peripheral veins. 
Donor cats should be sedated to ensure proper restraint, before being positioned in lateral recumbency. 
Placing some padding under the cat’s neck often improves access to the jugular vein during collection. 
A sedative combination such as ketamine and midazolam or diazepam is preferred. Acepromazine and, 
especially, xylazine, should be avoided in smaller donors (particularly in cats) since these drugs can 
cause hypotension, which may be compounded by the hypovolemia associated with blood collection.  
 
During collection of blood, the needle should be held as still as possible and a second person should 
gently mix the collecting bag (or syringe in cats) to ensure that the anticoagulant is thoroughly mixed 
with the blood.  Canine blood is normally collected directly into a human blood collection bag which 
contains enough acid citrate dextrose (ACD), citrate phosphate dextrose (CPD) or citrate phosphate 
dextrose adenine (CPDA) anticoagulant for approximately 500 ml of blood. The use these 
anticoagulants allows the blood to be stored for up to 3-4 weeks without significant loss of red blood cell 
viability, provided it is kept refrigerated.  Since smaller volumes of feline blood are collected and the 
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flow rate is much slower, collection directly into human blood bags is inappropriate. Feline blood is 
therefore routinely collected into a 50 ml syringe with an attached butterfly catheter. Although heparin 
can be added to the syringe, ACD or CPD are preferred since the blood can then be stored for up to 4 
weeks after collection provided it is refrigerated. The syringe should contain 1.3 ml ACD or CPD 
(withdrawn from a human blood collection bag) per 10 ml of blood to be collected. Transferring the 
collected blood to a small specialty blood storage bag (available from several veterinary blood banks), 
preferably via a closed system, is to be recommended unless the blood is to be administered 
immediately.  
Blood must be stored in a sterile fashion since bacterial contamination of blood will result in a severe 
transfusion reaction. Blood for thrombocytopenic patients should ideally be used within 8-12 hours of 
collection as platelets will rapidly clump and become dysfunctional. In human transfusion medicine, 
platelet-rich plasma or platelet concentrate is viable for up to 48 hours or more if kept on a rocker at 
room temperature, but this is rarely feasible in veterinary medicine. In contrast to platelets, clotting 
factors are amenable to freezing and, if the plasma is removed and frozen immediately, it will remain a 
good source of clotting factors. 
 
Practical Guidelines for Canine Blood Collection: 
 
1. Sedate donor (optional). 
2. Place a catheter and set up IV fluids if volume to be collected approaches 20% of blood volume. 

Intravenous fluids are optional, but preferable, if greater than 10% of blood volume is collected. 
4. Depending on individual preference sit dog or position it in lateral recumbency.   
5. Aseptically prepare jugular vein and (optional) apply lidocaine gel to skin over jugular vein.  
6. Place blood bag needle into jugular vein and allow blood to flow into blood bag whilst gently mixing 

bag. The blood bag should be held well below the level of the patient to allow gravity to enhance 
flow rates. If the flow rates are still slow, consider occluding both jugular veins. 

7. Ideally weigh blood bag during collection to ensure that appropriate collection volume is not 
exceeded (100 ml = approximately 100g). Whenever possible, attempt to collect the appropriate 
amount of blood (500 ml) for the volume of anticoagulant in the bag (63 ml) 

 
Practical Guidelines for Feline Blood Collection: 
 
1. Sedate donor.  
2. Prepare 50 ml collection syringe (i.e. wet syringe with heparin or draw up 6.3 ml of ACD or CPD) 

and flush small amount of anticoagulant into 21G butterfly catheter. 
3. Place intravenous catheter into cephalic or saphenous vein and set up intravenous fluids (saline 100-

150 ml to be administered over 1 hour). 
4. Position the cat in lateral recumbency with soft pads placed under the neck 
5. Aseptically prepare jugular vein and place butterfly catheter. 
6. Collect blood slowly into syringe, regularly inverting syringe during collection in order to mix 

contents. Consider manually occluding both jugular veins if flow rate is slow. 
7. Whenever possible, attempt to collect the appropriate amount of blood (44 ml) for the volume of 

anticoagulant in the syringe (6 ml), making the total volume of blood and anticoagulant 50 ml.  
8. If appropriate transfer blood into blood collection bag (with anticoagulant removed). 
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Main Indications for Blood Transfusions 
 

1. Anemia  
 
  a) Blood loss 
  b) Hemolysis 
  c) Non-regenerative anemia. 
 
2. Disorders of hemostasis 
 
3. Deficiencies of specific plasma components 

 
Anemia is the major indication for blood transfusion in veterinary practice. Patients with blood loss or 
non-regenerative anemia in particular will benefit from transfusion. In non-regenerative anemia 
transfused red blood cells can have a normal life span (120 days in dogs and 70 days in cats). 
Transfusion may therefore stabilise the animal for 2-3 months allowing diagnostic tests or treatment to 
be completed. Blood transfusions are often of transient benefit only in hemolytic anemia as transfused 
cells, like the patient’s own cells, will often be destroyed by the hemolytic process. However in patients 
with signs of severe anemia such as dyspnea, weakness or neurological disturbances a transfusion may 
be life-saving and allow time for more specific therapy for the underlying cause of the hemolysis to be 
commenced.  Since patients with hemolytic and non-regenerative anemia are normovolemic at the time 
of transfusion, packed red cell transfusions are more appropriate than whole blood, if available. In 
contrast, whole blood is usually the treatment of choice in patients with hypovolemia secondary to blood 
loss anemia. 
 
Both congenital and acquired coagulopathies will benefit from administration of fresh blood, fresh 
plasma or fresh frozen plasma to replenish clotting factors. Patients with severe thrombocytopenia may 
require transfusions of fresh blood, platelet concentrate or platelet-rich plasma in order to prevent life-
threatening blood loss. Colostrum-deprived puppies and kittens can be treated with intravenous or 
subcutaneous plasma from immunocompetent adults. In particular circumstances patients would benefit 
from the use of specific plasma components such as albumin to maintain oncotic pressure. 
 
When to Transfuse? 
 
The most important factor in determining the need for transfusion is the clinical condition of the patient. 
Transfusion is always indicated in an anemic patient that exhibits signs of clinical compromise such as 
weakness, dyspnea and ataxia. Many patients with quite severe anemia will, however, exhibit minimal 
associated clinical signs and can often survive for long periods of time without transfusion.  Some 
authors have recommended automatic transfusion whenever a patient’s PCV drops below 20%.  Cats, 
however, are known to tolerate anemia well, and may show only mild lethargy at a PCV of 10-15%. 
Provided they remain unstressed, cats can survive at a very low PCV for a number of days. Dogs are 
somewhat more sensitive to the effects of anemia, which is often detected earlier due to poor exercise 
tolerance, a clinical sign rarely recorded in cats. Chronic anemia in dogs and cats tends to be much better 
tolerated than acute anemia.  Given these considerations, a sensible approach would be to recommend 
transfusion if the patient is exhibiting significant clinical signs of anemia, if the PCV is less than 10% or 
if the PCV has fallen rapidly to less than 20% in dogs or 15 % in cats.  
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In patients that do not require immediate life-saving transfusions, the following simple diagnostic tests 
should be considered prior to blood transfusion, since results may determine the benefits of transfusion. 
In all cases blood should be collected from the patient prior to administration of a transfusion as the 
results of these tests may be important in formulating a prognosis. 
 

1. Packed cell volume or hematocrit (determines the degree of anemia before transfusion, therefore 
providing a baseline for continued monitoring). 

2. Examination of blood smears to determine: 
• Reticulocyte count (is anemia regenerative or non-regenerative?)  
• Potential etiologies, for example: Mycoplasma hemofelis (in cats), or the presence of 

leukemia (abnormal white blood differential cell count or abnormal white blood cells). 
3. FeLV antigen and FIV antibody testing (although transfusions are not contraindicated in 

retrovirus positive cats, a poorer prognosis may influence the decision to transfuse). 
4. Evaluation of serum or plasma for the presence of icterus or hemoglobinemia. 
5. Evaluation of hemostatic parameters such as platelet count, prothrombin time and activated 

partial thromboplastin time, if a bleeding disorder is suspected. 
6. Performance of a slide agglutination or Coomb’s test if immune-mediated hemolysis is 

suspected. 
 
Further tests may be performed, as indicated, to determine the underlying cause of the anemia (including 
routine clinical chemistry, radiography, bone marrow aspiration and biopsy). 
 
Blood Volume Required by Recipient: 
 
Transfusion to a normal PCV is unnecessary to alleviate clinical signs and will remove the stimulus for 
the patient to increase its own marrow red cell production. Usually a post-transfusion PCV of 20% in 
cats and 25-30% in dogs will be sufficient to reverse the signs of anemia without significantly 
dampening the regenerative response. Transfusion of large volumes of blood may be needed to achieve 
these end-points in severely anemic patients. Fortunately, however, even a small rise in recipient PCV is 
often sufficient to alleviate a life-threatening crisis. To calculate the volume required the following 
equation can be used to at least ensure that transfused volume is in the correct ‘ball park’: 
 

Blood volume to be transfused = k x Weight in kg (required PCV - recipient PCV) 
       PCV of donated blood 

 
 k    =  90 in dogs  
  66 in cats 

 
Since the volume of blood required by the recipient is heavily dependant on the donor’s PCV it is 
important to choose donors with a PCV within the top half of the normal range whenever possible. 
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Blood Administration 
 
Route of Administration  
 
Ideally blood should be given into the cephalic or jugular vein via an intravenous catheter. In severely 
hypotensive or pediatric patients, the blood can be given into the proximal femur using an 18-20G 
intravenous needle or a spinal needle placed in the trochanteric fossa. Extraction of blood from the 
marrow cavity into the blood stream is highly efficient, and marrow transfusion is therefore almost as 
effective as direct intravenous infusion. Blood is absorbed from the marrow at a rate of one drop per 
minute, but may be administered at a faster rate by using an infusion pump. Intra-peritoneal 
administration of blood is an inefficient method of administration, achieving only an estimated 30-40% 
extraction of blood given. 
 
Method of Administration 
 
Blood should be administered through a filtered giving set specifically designed for blood products, 
which reduces the risk of microthrombi entering the circulation. This may be particularly important 
when blood has been stored following collection. Specialized blood giving sets contain filters that will 
remove the cellular aggregates and microthrombi which can lead to pulmonary capillary damage and 
pulmonary edema. Specialized blood filters that can be inserted into a line for use when blood is 
administered via a syringe (especially in cats) can be purchased from several veterinary blood banks.  
The filters present in standard giving sets designed for intravenous fluids are too small and will tend to 
clog when blood is administered through them. Blood should not be administered concurrently (through 
the same catheter) with intravenous fluids containing calcium or glucose. 
 
Blood can be gently warmed to body temperature before administration in order to reduce blood 
viscosity, prevent patient chilling and minimize vasoconstriction although, at standard flow rates, even 
blood from a bag taken straight from the refrigerator will be room temperature in the line by the time it 
reaches the patient. If blood is over-heated, clotting and hemolysis can occur. If it necessary to warm 
blood quickly, warming of the tubing as the blood is administered is preferred to warming the blood 
collection bag excessively. Once the bag has been warmed it should be used within at least 24 hours, but 
preferably within 6-8 hours. 
 
The speed of the administration must take into account the condition of the patient. Normovolemic 
recipients can be given 5-10 ml blood/kg/hr and this amount can be increased in hypovolemic patients 
up to a maximum of 20 ml/kg/hr. Although a standard maximum transfusion volume of 20 ml/kg/day is 
often recommended, much greater volumes can safely be given in certain circumstances, such as severe 
ongoing hemorrhage. In patients suffering from cardiovascular dysfunction or renal failure the flow 
should be restricted to 2 ml/kg/hr to avoid circulatory overload due to a sudden expansion of blood 
volume. Vomiting during transfusion can be associated with too rapid flow rates. 
 
Blood Products 
 
In certain clinical conditions such as chronic hemorrhage, hemolytic or non-regenerative anemia, 
thrombocytopenia, clotting factor deficits or hypoalbuminemia, the administration of specific blood 
products may be more appropriate than whole blood transfusions. In chronic hemorrhage, hemolytic or 
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non-regenerative anemia, the patient is normovolemic and requires only packed red cells to resolve the 
symptoms associated with the anemia. Patients with thrombocytopenia or clotting factor deficiencies 
often do not need red cells unless they have severe blood loss anemia and hypovolemia, and may benefit 
from platelet-rich plasma (or platelet concentrate) and plasma respectively.  
 
Since one unit of fresh whole blood can be separated into two or even three separate blood products, the 
use of appropriate products for specific clinical situations ensures that maximum benefits are obtained 
from each individual donation.  Specialized blood products are available commercially through blood 
banking services.  Simple separation of red cells and plasma is also often feasible in practice at minimal 
expense. 
 
Plasma 
 
Plasma can be decanted from centrifuged or sedimented whole blood and stored in the freezer for 
months or even years. In order to decant plasma from whole blood, blood bags (dogs) or syringes (cats) 
of fresh whole blood may be placed upright in the refrigerator for 6-12 hours. In some patients, 
sedimentation of fresh red cells allows extraction of a usable volume of supernatant plasma. Plasma/red 
cell separation via sedimentation, however, is never as consistent or as complete as that obtained by 
using a blood bank centrifuge. Although such centrifuges are usually not available in general practice, 
they may on occasion be available for use at local veterinary referral centres or teaching hospitals, and 
are standard equipment at blood banking services.  Since fresh plasma contains albumin, clotting factors 
and immunoglobulins, its administration is indicated in hypoalbuminemia or clotting disorders, or if 
transfer of passive immunity has failed. Specialized plasma products such as cryoprecipitate (contains 
concentrated levels of factor VIII and von Willebrand’s factor for treatment of patients with hemophilia 
A or von Willebrand’s disease, respectively) or concentrated canine albumin are occasionally available 
from commercial blood banks.  Plasma and plasma products are indicated in situations such as 
hypovolemia or hypoalbuminemia as they maintain the oncotic pressure of the blood. Patients with 
severe hypoproteinemia may benefit from a plasma transfusion prior to and during general anesthesia for 
diagnostic and therapeutic procedures, although concentrated canine albumin or synthetic colloids will 
provide better oncotic support.  
 
Plasma should be given in preference to whole blood to patients with clotting defects, unless the clotting 
disorder has resulted in a major bleed and subsequent blood loss anemia. Since clotting factors are 
amenable to freezing, plasma can be stored for prolonged periods provided it is freshly harvested from 
whole blood and frozen within 6 hours of collection. Frozen plasma harvested from whole blood more 
than 6 hours after collection may contain minimal amounts of many clotting factors and is therefore not 
appropriate for the treatment of conditions where transfusion of clotting factors is indicated, such as 
hemophilia A, although levels of vitamin K-dependent factors may still be adequate. In patients with 
von Willebrand’s disease, plasma or cryoprecipitate transfusions should be administered prior to and 
during surgery. The subcutaneous administration of desmopressin (1 ug/kg) to the donor 30-60 minutes 
before blood collection may increase von Willebrand’s factor levels within the collected blood. 
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Packed Red Blood Cells 
 
Transfusion of packed red cells is the treatment of choice for severe anemia where the patient is 
normovolemic at the time of transfusion. This is particularly useful in patients with cardiac or renal 
disease which are at risk of circulatory overload from the administration of whole blood. Once plasma 
has been decanted from the whole blood, the remainder of the blood bag can be administered as a 
packed cell transfusion. The red cell concentrate is usually mixed with saline to improve the flow rates 
through the catheter. The addition of saline does not result in the same volume expansion as would an 
equivalent volume of plasma, as saline is rapidly redistributed throughout both the intravascular and 
extravascular compartments. Crystalloid solutions containing calcium should not be used as the addition 
of calcium can result in clot formation. 
 
Platelets 
 
Impracticably large volumes of blood are typically required to restore platelet numbers in patients with 
thrombocytopenia. However, while whole blood is a very inefficient method of restoring platelet 
numbers, whole blood transfusions are indicated when bleeding has resulted in hypovolemia or marked 
anemia. Low speed centrifugation produces a supernatant which is rich in platelets (platelet-rich 
plasma), which must be used shortly after collection.  Some animal blood banks have also developed 
platelet concentrates that are storable in the refrigerator for short periods, or that may even be preserved 
frozen or freeze-dried, with arguable efficacy. Transfusion of multiple units of platelet-rich plasma may 
be successful in reversing thrombocytopenia, at least temporarily, but requires access to multiple donors 
and a blood bank centrifuge. In general, it is severe blood loss anemia that is most effectively treated 
with blood transfusions whilst other therapy is directed at the cause of the thrombocytopenia. 
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Transfusion Reactions 
 
Transfusion reactions should be rare provided a matched transfusion is given and blood has been stored 
and administered appropriately. Patients receiving blood or blood products should, however, be 
monitored closely during the transfusion period. If symptoms associated with a potential transfusion 
reaction are recorded, the transfusion should be stopped and the cause of the reaction investigated.  
Although transfusion reactions can be due to poor storage or administration techniques, most significant 
reactions are associated with the administration of mismatched transfusions. Some clinicians 
recommend slow flow rates (0.5 ml/kg/h) during the first 30 minutes of transfusion in order to detect 
unexpected transfusion reactions.  The administration of even small test volumes of blood to feline 
recipients, however, is dangerous and can result in rapid and severe transfusion reactions. 
 
Signs of a Potential Transfusion Reaction: 
 

• Urticaria (especially in dogs)  
• Erythema or pruritus 
• Vomiting 
• Vocalisation (in cats) 
• Pyrexia 
• Depression  
• Dyspnea, tachypnea or coughing 
• Tachycardia or bradycardia 
• Tremors or convulsions  
• Shock 
• Cardiopulmonary arrest 
• Anorexia (delayed) 
• Jaundice (delayed) 

 
Specific Transfusion Reactions and Complications: 
 
 

Specific Reactions: 
 
• Hemolysis 
• Acute hypersensitivity reactions 
• Pyrexia 
• Bacterial contamination of blood 
• Hypocalcemia (citrate toxicity) 
• Vomiting 
• Circulatory overload 
• Transmission of infectious diseases 

 
 
 
 
Hemolysis  
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Acute hemolysis results from the destruction of donor erythrocytes by alloantibodies and occurs during 
or soon after transfusion. Acute hemolytic reactions associated with mismatched transfusions are rare in 
first transfusions in dogs due to the low incidence of naturally occurring antibodies against DEA 1.1 and 
DEA 1.2. The incidence is however much higher in subsequent transfusions due to induction of these 
antibodies. In cats, reactions associated with AB mismatched transfusions can be life-threatening when 
even small volumes of mismatched blood are administered as a first transfusion, due to the presence of 
naturally occurring alloantibodies. Type B cats which receive type A blood are at greatest risk of a 
hemolytic reaction due to the high levels of naturally occurring antibody they possess.  
 
In both dogs and cats the acute hemolytic reaction is characterised clinically by depression, recumbency, 
cardiac arrhythmia, apnea, seizures or the clinical signs of shock. Patients may urinate, defecate, salivate 
or vocalise (cats) and subsequently become tachycardic and tachypneic for a prolonged period. 
Hemoglobinemia and hemoglobinuria can occur within hours of transfusion but are only clinically 
apparent when large volumes of blood are transfused. The rapid destruction of transfused red cells will 
also result in dramatic fall in recipient PCV. 
 
Delayed hemolytic reactions result in a reduction in the lifespan of the transfused red cells. In cats, they 
are associated with the induction of antibodies to red cell antigens other than the AB group or the 
induction of anti-B antibodies in type A cats without naturally occurring alloantibodies. In dogs delayed 
hemolytic reactions occur in association with the induction of antibodies against DEA 1.1, DEA 1.2 and 
other red cell antigens by a first or previous transfusion. Due to the absence or low titers of these 
antibodies at the time of first transfusion, they may not be detected by cross-matching techniques. 
Transfused red cells are removed 1-3 weeks after transfusion. 
 
 

Practical Guidelines for Suspected Hemolytic Transfusion Reactions: 
 
1. Stop transfusion. 
2. Maintain intravenous line and administer crystalloid solutions. 
3. Watch for evidence of shock or disseminated intravascular coagulation, 

monitor temperature, check serum and urine for evidence of hemoglobinemia 
and hemoglobinuria respectively. 

4. Treat shock with more aggressive fluid therapy and corticosteroids if required. 
5. Administer supportive therapy (oxygen, antihistamines, epinephrine. 
6. Check blood bag for evidence of lysis (by capillary tube centrifugation) and 

collect sample of blood for culture and sensitivity. 
7. Run the blood through the line, filter and (if used) infusion pump used in the 

transfusion, and check for evidence of lysis (by capillary tube centrifugation).  
In fact, it is also recommended that this simple test be performed prior to every 
transfusion to avoid transfusion of lysed or bacterially contaminated blood. 

6.   Check blood typing or cross-matching. 
 
 
Pre-transfusion hemolysis can also occur during storage of whole blood, particularly if the blood is 
subjected to overheating or freezing or has become contaminated with microbes. The concurrent 
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administration of blood and hypotonic solutions via the same catheter can also result in red cell lysis 
through osmotic “cell bursting”, as can adding fluid of the wrong tonicity to a bag of packed cells.  
Hemolysis can also be caused by the use of the wrong in-line filter or infusion pump.  Recent studies 
have shown that, even without overt hemolysis, survival time of transfused red cells can be remarkably 
shortened if an infusion pump or syringe pump is used, especially in dogs.  For this reason, whenever 
possible, dripping in blood via gravity alone is recommended in dogs. 
 
Acute Hypersensitivity Reactions 
 
Allergic reactions to transfused allergens are rare, but can occur during transfusion of whole blood and 
blood products. The reaction occurs within 45 minutes of the start of the transfusion and, in severe cases, 
can result in cardiopulmonary arrest. Any evidence of anaphylaxis, such as urticaria, pruritus, erythema, 
anxiety, vomiting or dyspnea, therefore warrants discontinuation of the transfusion and treatment for 
anaphylaxis (corticosteroids, antihistamines, oxygen as required and adrenaline in severe cases). 
  
Fever 
  
Transfusion-related fever is the most common transfusion reaction and is characterised by an increase in 
body temperature within 4 hours of transfusion. Pyrexia may be related to bacterial contamination of 
transfused blood or an acute reaction caused by antibodies to platelets, white blood cells or plasma 
proteins which are not detected by blood typing or cross-matching. The blood bag should be evaluated 
for evidence of bacterial contamination and the patient should be examined for evidence of hemolysis. 
Fortunately, non-infectious, non-hemolytic pyrexia, the most common cause of pyrexia, is usually 
transient and does not require treatment.  ‘Leukoreduction’, where red cell products are passed through a 
special filter that removes white blood cells (either immediately after collection, or prior to transfusion), 
has been shown to reduce the incidence of post-transfusion fevers in people, and may potentially have 
the same beneficial effects in small animal patients. 
 
Bacterial Contamination of Blood Bag 
 
The incorrect collection or storage of blood can result in bacterial contamination prior to administration. 
Bacteria will survive refrigeration and start to multiply if the blood is warmed. Pyrexia will develop 
within 15 minutes of the start of blood administration and may be accompanied by other signs such as 
shock, abdominal pain, vomiting and diarrhea. If bacterial contamination is suspected, the bag should be 
checked for evidence of hemolysis (by spinning down the bag or a sample of blood from the bag) and a 
sample of donated blood submitted for culture and sensitivity. Antibiotics should be administered and 
supportive therapy provided as necessary. 
 
Hypocalcemia 
 
Clinical signs of hypocalcemia (tremors, vomiting and cardiac arrhythmia) are occasionally associated 
with the rapid administration of large amounts of citrate anticoagulant (which chelates calcium).  In 
practice this is a rare problem unless inappropriate amounts of anticoagulant have been used, in severe 
liver disease (due to failure of citrate metabolism) or when large volume transfusions are given rapidly. 
 
Vomiting 
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Vomiting is common during and after transfusions and may be associated with rapid administration of 
blood or feeding around the time of transfusion. If no other symptoms of transfusion reaction or 
hemolysis are evident, the transfusion can be continued after 15 minutes at a slower rate. 
 
Circulatory Overload 
 
Circulatory overload is a common transfusion complication in small animals and is most often 
associated with rapid administration of whole blood to patients with cardiac disease, renal failure or 
normovolemic anemia. Circulatory overload with pulmonary edema is characterised clinically by 
tachycardia, tachypnea, dyspnea and coughing.  The use of appropriate flow rates and packed red cell 
transfusions rather than whole blood reduces this problem. If circulatory overload is encountered, the 
transfusion should be stopped immediately, and furosemide and oxygen given as necessary to control 
the symptoms. 
 
Infectious Diseases 
 
The risk of transmission of infectious disease via transfusion cannot be completely eradicated. However, 
in order to minimize the risk of disease transmission all donors should be healthy and fully vaccinated. 
Feline donors should be indoor cats that have been tested for FeLV, FIV and M. hemofelis. In endemic 
areas, canine donors should be tested for heartworm, rickettsia and blood parasites such as Babesia canis 
and gibsoni.  
 
 

Avoiding Transfusion Reactions and Complications: 
 
1. Always blood type or cross match (or, ideally, both) feline donor and recipient. Ideally 

cross-match canine donor and recipient and/or use DEA 1.1 and DEA 1.2 negative or 
universal donor. 

2. Administer transfusion at appropriate rate for the condition of the patient:  
   2 ml/kg/h for patients with heart disease or renal failure 
   5-10 ml/kg/h for normovolemic patients  
   up to 20 ml/kg/h in hypovolemic patients 
3. Maintain sterility of blood bags when storing blood and avoid prolonged storage. 
4. Use dedicated blood and plasma storage refrigerators and freezers, and regularly 

ensure that they are working properly. 
5. Collect blood in appropriate volumes of anticoagulant and use a filtered giving set for 

administration. 
6. Avoid the use of infusion or syringe pumps in dogs. 
7.  Watch the recipient closely during the first 15 minutes of transfusion for any potential 

signs of a reaction. 
Bovine Polymerized Hemoglobin 
 
Bovine purified polymerized hemoglobin (Oxyglobin®) was developed as a relatively safe and effective 
means of providing temporary (several days) oxygen-carrying support for the severely anemic or 
hypovolemic patient. Bovine polymerized hemoglobin was a very convenient blood product for use in 
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general practice, in that it was associated with almost no risk of transfusion reaction, could be safely 
used without blood typing or cross-matching, and could be stored for up to two years at room 
temperature.  Although the product was originally developed and marketed for use in dogs at doses of 
10-30 ml/kg, bovine polymerized hemoglobin was also anecdotally reported to provide effective 
temporary support to anemic cats at a dose of 10 ml/kg given over several hours.  The product could 
cause marked discoloration of the mucous membranes, urine and plasma (plasma discoloration can be 
severe enough to interfere with many standard diagnostic tests) and, since it was also a colloid, had the 
potential to cause volume overload if given too fast.  Cost and availability limited usage: bovine 
polymerized hemoglobin was very expensive considering that beneficial effects only lasted for a few 
days. Currently, the product is unavailable for commercial use.  Comparable products made from human 
hemoglobin may, in the future, potentially have the same uses as Oxyglobin in our veterinary patients. 
 
Oxyglobin was best suited for emergency temporary support of patients with anemia, hypovolemia or 
low oncotic pressure, where buying an hour or two, or at most a day or two, would save the life of the 
patient.  In acute emergencies, Oxyglobin prevented the inevitable delays associated with collecting 
fresh blood from donors, warming refrigerated blood, defrosting frozen plasma, or ordering in blood 
products from a banking service.  Canine- or feline-derived blood products were preferable when long-
lived beneficial effects were needed: for example, in a patient with pure red cell aplasia, Oxyglobin 
would only support the animal for several days, whereas a red cell product might support the same 
patient for several months. Oxyglobin had the added benefit of being suitable for use in multiple exotic 
and wild animal species. 
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SUTURE	  SCIENCE	  AND	  SELECTION	  

Introduction	  

What	  is	  a	  suture:	  
• What	  surgeons	  value	  

	  
	  

• Important	  Attributes	  
	  
	  

• Types	  
	  
	  

• Tensile	  Strength/Absorption	  
	  
	  
	  

• Size	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	   	   	   	   	   	   	  
	  
Absorbable	  Sutures	  Reviewed:	  

• VICRYL	  Rapide©	  
	  
	  
	  

• MONOCRYL	  Plus©	  
	  
	  
	  

• VICRYL	  Plus©	  
	  
	  
	  

• PDS	  Plus©	  

Page 453



	  
	  

	  
	  
	  
	  
SUTURE	  FORMULARY	  EXAMPLE	  

! VR	  214	  	  	  	  	  	  	  	   	  4-‐0	  Vicryl	  Rapide,	  18”,	  RB-‐1	   	   	  
! MCP316H	  	  	  	  	   	  3-‐0	  Monocryl	  Plus,	  SH,	  27”	  
! MCP942G	  	  	  	  	   	  3-‐0	  Monocryl	  Plus,	  FS-‐1,	  36”	  
! MCP345H	  	  	  	  	   	  	  2-‐0	  Monocryl	  Plus,	  CT-‐1,	  36”	  
! PDP333H	  	  	  	  	  	  	   	  2-‐0	  PDS	  Plus,	  CT-‐2,	  27”	  
! 669H	   	  	  	  	  	  	  	   	  3-‐0	  Ethilon,	  FS-‐1,	  30”	  

	  
	  
	  

	  
Needles	  
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Sudden Blindness 
Kate Myrna, DVM, MS, DACVO 
Assistant Professor of Ophthalmology 
University of Georgia College of Veterinary Medicine 
 
Sudden blindness is a common emergency in general practice and can be confusing and 
frustrating. Understanding what is necessary for vision and simple and stepwise methods for 
testing each part of the visual pathway will allow the practitioner to quickly narrow the rule outs. 
We will review the critical areas of the visual pathway and the most common diseases that can 
result in acute blindness.  
 
Vision requires light to enter the eye and pass through all structures to hit the retina. The 
message must then travel up the optic nerve, across the chiasm and be processed in the visual 
cortex.  
Diagnostics: 
 Visual testing: 
  Menace response: blinking in response to hand movement 
  Maze test: navigation through a maze (can perform in bright and low light) 
  Cotton-ball test: tracking of a noiseless, odorless item through the air  
  Laser pointer: good test for feline vision  
 Tests of ocular media clarity: 
  Retroillumination: illuminating the eye from arm’s length away to illicit a tapetal  
   reflection. Vision eliminating disease should obliterate the tapetal   
   reflection. This simple test rules out blindness due to cornea, anterior  
   chamber, iris, lens and vitreous disease 
 Tests of the pre-cortical pathway: 
  Pupillary light reflex: assesses retina, optic nerve, chiasm, lateral geniculate  
   nucleus, oculomotor nerve and iris 
  Dazzle reflex: rough assessment of retina and optic nerve function, requires very  
   bright light. 
 Specific diagnostic tests: 
  Intraocular pressure: rules out glaucoma 
  Electroretinogram (ERG): assesses photoreceptor function and is the diagnostic of 
   choice for SARDs (referral procedure) 
  Ocular ultrasound: can determine the presence of retinal detachment if the fundus  
   is not visible.  
  MRI: preferred modality for evaluating optic nerve disease 
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Visual Pathway: Diseases that Could Result in Blindness 
Eyelids: 
 Severe blepharospasm or swelling will preclude your ability to assess vision 
Cornea:  
 Diffuse edema 
 Pigmentation 
 Vascularization 
 Lipid deposits 
Anterior Chamber:  
 Complete hyphema 
 Pupil-occluding hypopyon 
 Severe uveitis/fibrin 
Iris/Pupil:  
 Profound miosis  
 Posterior synechiae with a small pupil 
Lens:  
 Complete cataract 
Vitreous:  
 Severe vitritis 
 Vitreal hemorrhage 
Retina:  
 Complete detachment 
 End-stage atrophy 
 Severe chorioretinitis 
 Sudden Acquired Retinal Degeneration Syndrome (SARDs)  
Optic Nerve: 
 Optic neuritis 
 Optic nerve traction (proptosis) 
 Optic nerve tumor 
 Glaucoma (acute high pressures or chronic elevated pressures) 
Chiasm: 
 Compressive lesion (pituitary tumor) 
 Optic neuritis 
 Trauma 
Optic Tracts: 
 Neuritis/meningitis 
 Neoplasia 
Visual Cortex 
 Inflammatory brain disease (GME etc) 
 Neoplasia 
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Clinical Approach to the blind eye: 
 Confirm eye is blind- check palpebral response (loss of facial nerve leads to false   
  negative menace responses), administer maze test 
 Perform ophthalmic minimum database- Schirmer Tear Test, Intraocular Pressure,  
  fluorescein staining 
 Turn off lights and look for tapetal reflection- if present, disease is retina, nerve or brain 
 Evaluate pupil size and PLR- loss of PLR and fixed/dilated pupils suggest retinal   
  detachment or optic nerve disease, retention of PLR suggests SARDs or cortical  
  disease 
 Perform retinal exam: normal retinal appearance suggests SARDs, optic nerve or cortical  
  disease 
 Recommend further diagnostics based on your findings. 
 
Diseases resulting in sudden blindness: 
Glaucoma: typically presents asymmetrically, but can present with one chronic and one acute 
 Hallmark sign: dilated pupil, high intraocular pressure 
Cataract: typically a slower onset, BUT juvenile and diabetic cataracts can have a rapid onset 
 Hallmark sign: loss of tapetal reflection, MUST differentiate from partial cataracts and  
  nuclear sclerosis 
Progressive Retinal Atrophy: slow onset can present acutely with a change in environment,  
 Hallmark sign: severe tapetal reflection and vascular attenuation (must be severe to be  
  blind) 
Sudden Acquired Retinal Degeneration Syndrome: middle aged dogs, often PU/PD, overweight 
 Unique signs: PLR remains, dazzle often present (not always), retina appears NORMAL,  
  ERG will be flatline with SARDS 
Immune Mediated Retinitis: poorly defined disease, normal retinal appearance, responsive to 
 systemic immunosuppression. 
 Unique signs: chromatic PLR testing will supposedly differentiate SARDs from IMR,  
  much more research needed as treatment involves high levels of drug with severe  
  potential side effects.  
Optic Neuritis: would need to affect chiasm for both eyes to be blind 
 Hallmark sign: loss of PLR (usually), normal ERG 
Central (Cortical) Blindness:  
 Hallmark sign: normal PLR, normal dazzle response, retina looks normal 
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When the Corneal Ulcer Doesn’t Heal 
Kate Myrna, DVM, MS, Diplomate ACVO 

Assistant Professor of Ophthalmology 

Small Animal Medicine and Surgery 

University of Georgia 

 

CORNEALULCERS AND EROSIONS 

 General goals of treating corneal disease include quickly arriving at an accurate diagnosis as 

to the depth and severity of the lesion, determining the underlying cause of the lesions, ensuring 

mechanical integrity of the cornea, collecting the appropriate samples prior to therapy, 

preventing sepsis, and controlling intraocular pain and inflammation. 

   

EROSIONS: 

 Corneal erosions and ulcerations are quite common, and differentiating between the two is 

crucial for developing a treatment plan. Corneal erosions imply loss of the corneal epithelium only, 

with the stroma remaining intact. Corneal ulcers imply loss of corneal epithelium, basement 

membrane and variable amounts of corneal stroma including down to Descemet's membrane.  

Perforation is possible, particularly with deep and/or infected ulcers.  

 It is important to always try to determine the depth of the ulcer and identify an etiology. 

Oblique illumination is best to determine the depth. Epithelial defects tend to look like the skin has 

been peeled off a grape, and the epithelium may be loosely adherent. In ulcers there is a depression 

or frank crater, or a "bubble/blister" (often a descemetocele). If perforation has occurred the defect 

may be filled with blood, fibrin, or uveal tissue. The most common causes of erosions/ulcers seen 

on an emergency basis are secondary to foreign bodies and trauma. Other causes of corneal 

problems are adnexal disease or poor conformation leading to exposure or mechanical injury to the 

cornea, both quantitative and qualitative tear film abnormalities, abnormalities in globe position 

leading to lagophthalmia and facial nerve paralysis causing lagophthalmia. Appropriate 

management of corneal disease includes a thorough ophthalmic exam to ensure that lid function is 

normal, tear function is normal, and that no other ocular abnormalities are present which could 

contribute to the formation or persistence of a corneal erosion.  

 

Treatment: The most important aspect of treatment is to determine and correct the underlying 

cause, if present. Many superficial erosions caused by trauma will heal rapidly and uneventfully, 
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however, if there is an underlying cause (such as KCS, entropion, etc) then the erosion will not heal 

without addressing the underlying cause. Treatment of superficial erosions (urgent non-

emergencies) includes debridement if epithelial lipping (see section on SCCED below), and 

topical antibiotics prophylactically. A broad spectrum antibiotic such as 

neomycin/polymyxin/gramicidin is suitable with a BID to TID frequency for a non-infected 

erosion. It is important not to over-treat the erosion and impair wound healing. Consider atropine 

only if secondary uveitis present, however, it is often not necessary. Remember, atropine is 

contraindicated with concurrent KCS as it will further lower tear production and delay wound 

healing. E-collars are always recommended.  

 

Spontaneous chronic corneal epithelial defects: 

 Spontaneous chronic corneal epithelial defects (SCCEDs) in dogs are chronic erosions with 

no apparently underlying cause that fail to resolve through normal epithelial wound healing. 

Various names have been applied to this condition, including boxer erosions, indolent erosions 

or ulcers, canine recurrent erosions, recurrent epithelial erosions, persistent corneal erosions, 

refractory corneal ulcers, nonhealing erosions, and idiopathic persistent corneal erosions. The 

typical clinical appearance of a SCCED is that of a superficial, noninfected erosion surrounded 

by a sheet of nonadherent or loose epithelium. The epithelium sometimes appears thickened, and 

fluorescein stain often leaks beneath the abnormal, nonattached epithelium. Left untreated or if 

improperly treated, these erosions can persist for weeks to months and sometimes for even over a 

year. These erosions usually occur in middle-aged dogs (i.e., 7 to 9 years) and in all breeds of 

dogs, Boxers are often overrepresented. 

 

Diagnosis: A spontaneous, chronic, corneal epithelial defect should be suspected in any middle-

aged dog with a nonhealing corneal erosion (i.e., an uncomplicated erosion that has not healed 

within 1 to 2 weeks). Careful examination must be performed to eliminate any possible 

underlying causes for delayed wound healing, such as mechanical trauma from lid abnormalities 

(e.g., lid mass, entropion, lagophthalmos) or foreign bodies, infection, tear film abnormalities, 

exposure (e.g., conformational, neurogenic, secondary to globe abnormalities such as 

exophthalmos or buphthalmos), or corneal edema causing secondary bullous keratopathy. If any 

underlying causes are found, addressing those issues generally results in resolution of the corneal 

erosion. 
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Diagnosis is also aided by the typical clinical appearance. A rim of loose epithelium around the 

erosion is characteristic in SCCEDs. The erosion is highlighted by diffuse staining with 

fluorescein, and a less intense ring of fluorescein staining surrounds the defect. The lesion is 

superficial, with no loss of stromal substance. Any corneal edema is confined to the area of the 

erosion. Diffuse stromal edema implies that endothelial disease, with secondary corneal edema 

and bullous keratopathy, is the more likely underlying cause of the erosion. The amount of 

blepharospasm, epiphora, and corneal vascularization varies tremendously. A central corneal 

lesion may commonly exist weeks to months without any vascular response at all. Peripheral 

lesions are more likely to vascularize. 

 

Treatment: Multiple treatment modalities have been recommended for the management of 

SCCEDs. It is important to remember that because SCCEDs are by definition nonseptic, frequent 

application of antibiotics is not necessary and may delay corneal wound healing. Topical 

antibiotics are administered prophylactically only, and application is needed only q 12 to 8 hours. 

Changing antibiotics seldom results in healing, unless the animal is suffering a toxic response to 

the antibiotic. After all the procedures described below, animals should be maintained on 

antibiotics until epithelial closure occurs. It is also important to communicate to the owners that 

these erosions often require multiple treatments and often recur in one or both eyes. For dogs 

with multiple recurrences, sometimes limiting access to bushes and tall dry grass decreases the 

frequency of recurrences, as superficial trauma likely initiates SCCEDs. 

 

 Epithelial debridement has long been a mainstay of therapy for SCCEDs. After 

application of a topical anesthetic (i.e., proparacaine), dry, sterile, cotton-tipped applicators are 

used to gently remove the loose epithelium, starting in the center of the erosion and working 

outward in a radial motion. Normal corneal epithelium is very firmly attached to the underlying 

stroma and is not easily removed with a cotton-tipped applicator, so debridement is continued 

until all loose epithelium is removed (without fear of unnecessary removal of normal 

epithelium). Often, a much larger area of epithelium is removed than originally indicated by 

fluorescein staining. Combining the outcomes of the various studies in the literature results in an 

overall success rate of approximately 50%. One study also noted that adding a contact lens or a 

third eyelid flap to protect the cornea increased healing rates after epithelial debridement to 58% 

and 64%, respectively. 
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 Another therapy for SCCEDs involves either burring the surface or the cornea or making 

small punctures or linear scratches in the superficial stroma, which likely creates channels for 

epithelial cells to penetrate the abnormal superficial stromal hyalinized zone noted on 

histopathology of these samples. Various names have been given to these procedures, including 

corneal burr debridement, punctate keratotomy, anterior stromal puncture, multiple punctate 

keratotomy, multifocal superficial punctate keratotomy, and grid keratotomy. To perform an 

anterior stromal puncture, a 25-gauge needle is clamped in a hemostat so that the tip of the 

needle is barely exposed. This allows the hemostat to be used as a handle and controls the depth 

of the puncture. Alternatively, a commercially available anterior stromal puncture needle can be 

used. After application of topical anesthesia and debridement of loose epithelium, multiple small 

punctures are made 0.5 to 1 mm apart across the surface of the exposed stroma and extending 1 

mm into the normal, surrounding attached epithelium. To perform a grid keratotomy, small lines 

are made in a crosshatched pattern extending from normal cornea across the epithelial defect.  A 

cornea can be burred with an Algerbrush II with a medium grit 2.5mm burr tip applied to the 

surface of the eye for approximately 1 minute.  

 

Combining the outcomes in the various studies in the literature results in a success rate of 

approximately 80%. A contact lens or third eyelid flap may also be used after these procedures; 

one study found that 100% (12/12) of eyes healed after treatment with grid keratotomy followed 

by a third eyelid flap. 

 

 A more invasive procedure for the treatment of SCCEDs is superficial keratectomy. This 

procedure, unlike the two described above, requires general anesthesia and is best performed 

under an operating microscope. As a result, veterinary ophthalmologists generally perform this 

procedure. To perform a superficial keratectomy, the loose epithelium may or may not be 

debrided. If it is not debrided, careful examination of the cornea must be done to ensure that the 

entire area of nonadherent epithelium is removed with the keratectomy. The area is either 

outlined with a corneal trephine of appropriate size or with a 64 Beaver blade, and then it is 

undermined with a corneal dissector. The flap of cornea, usually 150 to 200 µm thick, is then 

removed, and any attachments are trimmed as necessary. Following the keratectomy, either a 

contact lens or third eyelid flap may be placed. Superficial keratectomy probably works by 

completely removing the abnormal superficial zone of stroma, allowing epithelial adhesion. The 

success rate with this surgery has been reported to be 100% (24/24 eyes, 9 days average healing 
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time; 4/4 eyes, 14 days healing time). Although this procedure results in rapid healing, it is often 

not recommended as an initial therapy because of the need for referral, its higher cost, the risks 

inherent with general anesthesia, and the increased likelihood of corneal scarring. 

 

Non-healing erosions in cats:  Non-healing erosions in cats are often associated with herpes 

virus infections and are much harder to treat than in dogs. Epithelial debridement can be 

performed, with or without a contact lens or third eyelid flap. Consider using trifluridine in 

difficult cases. Some evidence exists suggesting that anterior stromal puncture or grid keratotomy 

can lead to corneal sequestrum formation. Even without those procedures, a long standing epithelial 

defect can become a sequestrum, particularly in brachycephalic cats. 
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Adnexal Surgery in Dogs 
Kate Myrna, DVM, MS, Diplomate ACVO 
Assistant Professor of Ophthalmology 
Small Animal Medicine and Surgery 
University of Georgia 
 

BASICS OF SURGERY NEAR THE EYE 

  A. Ophthalmic Instruments - Designed to be handled by the fingertips.  Sharp, 
precision instrumentation, adequate lighting and magnification are essential. 
Ophthalmic instruments are easily damaged and quickly become worthless unless 
properly handled.  Essential instruments include: 

   1.  Derf needle holders  
   2.  Steven's tenotomy scissors (curved) 
   3.  Barraquer's wire lid speculum (adult) 
   4.  Bishop-Harmon forceps (delicate 1x2 0.3 mm teeth) 
   5.  #3 Bard-Parker scalpel and #15 blade 
   6.  Optivisor head loupes 5x  
   7.  Adson 1x2 forceps with delicate teeth  
  

  Additional supplies include cotton tipped applicators, tongue depressors or Yaeger lid plates, 
drapes, towel clamps, suture material, irrigation cannulas, Mayo scissors, thumb forceps  

 B. Instrument Care 
  1. Storage: Store in a separate pack and individually sterilize/wrap.  If wrapped 

together, do not allow them to rub against each other.  Various specialized 
instrument trays are available.  

  2. Cleaning: Ultrasonic cleaning followed by air drying is best.  Inadequate 
cleaning results in rust, which can be removed by soaking for 12 hrs in equal 
parts ethyl alcohol and aqueous ammonia. 

  3. Sterilization:  Gas sterilization is best.  Steam autoclaving may be used but may 
cause corrosion and dull instruments.  MOST DULLING AND CORROSION 
IS DUE TO IMPROPER CLEANING AND HANDLING.  Small sections of 
silicone tubing may be slipped over the tips to prevent their being damaged 
during sterilization. Cold sterilization is not recommended. 

 C. Ophthalmic Sutures 
  1. Suture needles: Ophthalmic microsurgical needles have "spatula" tips to allow 

suture to pass in the same layer (lamellae) of the tissue without cutting deeper or 
shallower.  The higher the number assigned to a needle the smaller the radius of 
curvature.  7-0 Vicryl double armed with a TG140-8 spatula needle is a good 
all-around suture for closing conjunctiva, suturing cornea and conjunctival 
flaps.  Handle with microsurgery needle holder.  Derf needle drivers will bend 
the needle. 

   2. Suture –  
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    a. Monofilament nylon: sizes from 1-0 to 10-0.  Inert, strong, elastic, smooth 
finish. Little tissue reaction. 

    b. Braided nylon: 3-0 to 6-0.  Relatively inert, strong, handles like silk, needs 
5 throws to hold a knot, capillary action can lead to stitch abscesses but less 
so than silk, (uncommon if sutures are removed in 10 days).  Soft tags 
make it useful in lid surgery. 

    c. Polygalactin 910 (Vicryl): Absorbable (strength for about 20 days), sizes to 
11-0.  Used for subcutaneous suturing, conjunctiva and cornea/sclera. 

D. Anesthesia 
   1.  Traction on extraocular muscles occasionally incites an oculocardiac reflex, 

bradycardia or even cardiac arrest.  This is most often seen in brachycephalic 
dog breeds. 

   2.   In anesthetized animals, corneal damage may occur secondary to impaired 
palpebral reflexes, decreased tear production, and lagophthalmia.  Un-
operated eyes should be lubricated. 

E. Patient and Surgeon Positioning 
   1. The Patient:  The animal is usually placed in lateral recumbency with the head 

close to the end of the table.  Ideally, if magnification is used, the palpebral 
fissure would be parallel to the ground so that all of one level of the eye (lids, 
cornea, or lens) will be in focus in the same plane and surgeon movement 
required to restore focus will be minimized.   

   2. The Surgeon:  Sit at the head of the table and rest your forearms on the edge of 
the surgery table (not the patient).  

 
  F. Patient Preparation - Differs slightly with procedure, but in general:  
   1. Elevate the down eye off the table by placing a rolled towel under the neck to 

prevent it from contacting the table or a pool of Betadine that has run off from 
the other eye. Also, be careful to not let Betadine used in preparing the up eye 
run directly into the down eye. 

   2. To avoid excessive lid and conjunctival edema, BE GENTLE.  All antiseptic 
preparations are toxic to intraocular structures, and should not be used to flush 
the conjunctival sac if the corneal/scleral shell has been breached.  

   3. Carefully clip an appropriately sized border around the margins of the lids using 
scissors coated with K-Y Jelly or a #40 blade on an electric clipper. Removing 
the hair at the skin line is not necessary and can cause undesirable trauma.  The 
lashes may be trimmed with scissors lightly coated with K-Y Jelly. 

   4. Gently blot with tape to pick up any remaining loose hairs. 
   5. Conjunctival Sac:  Alternate wipes of dilute (1:1 to 1:10) povidone iodine 

solution with flushes of sterile saline.  Sterile cotton tipped applicators should 
be used to apply the povidone iodine taking care not to touch the cornea.  The 
fornix should be swabbed first working out toward the eyelid margins.  Rinse 
immediately with saline.  Repeat 2 more times. 
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   6. The periocular skin may be prepared by gentle alternate applications of dilute 
(1:1 or even 1:10) povidone iodine solution and sterile saline.  Avoid 
chlorhexidine it causes a severe toxic keratitis.  Gauze placed between the eye 
being prepared and the down eye is needed to prevent antiseptics from coming 
in contact with the down eye.  Work from the eyelid margins outward.   

 
 G. Postoperative Care - Narcotics or NSAIDs may be used for analgesia.  Elizabethan 

collars are needed in most small animal ophthalmic patients post-op. 
 
EYELID TACKING 
  A. Indications - Used to temporize entropion until the primary problem has resolved or a 

decision to perform definitive surgery is made.  

B. Presurgical Considerations 
   1. Try to determine the etiology of the entropion. 
   2. Decide whether definitive surgery is needed or if you should temporarily tack 

the eyelids until the primary condition resolves. 
   3. Decide on the amount of eyelid to roll out. 

C. Technique for Eyelid Tacking with Suture 
   1. General anesthesia or heavy sedation is usually needed although some animals 

do well with just manual restraint. Often in young animals it is unnecessary to 
clip any hair other than the cilia. Longer hairs should be removed with a scissors 
rather than clippers and the periocular area cleansed with 3 gentle Betadine 
solution/irrigation prep cycles using cotton tipped applicators. Chow Chows and 
Shar Peis are very sensitive to irritation with clippers, gauze sponges and 
povidone iodine, and an aggressive prep will lead to eyelid swelling, surgical 
field distortion, and post-operative rubbing. 

   2. Suture Material - Use monofilament nylon or Prolene with a swaged on needle. 
Suture size varies with the animals size but generally 4-0 or 5-0 suffices in small 
puppies (3-6 weeks of age), 3-0 in pups 6-12 weeks of age, and up to 2-0 in 
older animals with heavy lids i.e. Shar Peis. 

   3. Determine the amount of eyelid to roll out and the required position and number 
of the sutures.  Often multiple sutures are required and the entire eyelid may be 
encircled especially in some breeds such as Shar Peis.  Although this is best 
determined prior to general anesthesia, in some cases it is not possible.  Because 
this is not a permanent procedure, evaluation while under anesthesia alone is 
okay and unnecessary sutures can be removed upon recovery. 

   4. The first bite is placed horizontally at the junction of haired and non-haired skin 
near the eyelid margin. The bite should be about 1/2 to 3/4 thickness of the lid 
and between 5 to 7 mm wide.  

   5. The second bite should be placed directly below and parallel with the first and 
tied.  Generally this bite will be in the vicinity of the orbital rim, although the 
distance between the 2 bites depends on the amount of "roll-out" necessary.  
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Slight overcorrection is necessary under anesthesia as the spastic component 
returns upon recovery.  The suture is tied with the first throw being a surgeon's 
knot and the central portion, between the two bites, depressed with a cotton 
tipped applicator, if necessary, to allow the two crests to come together. 

   6. The first stitch should be placed in the center or most entropic area and then 
subsequent ones placed on either side. 

   7. Triple antibiotic ophthalmic ointment is used TID post-op. 

D. Possible Complications and Special Considerations 
   1. An Elizabethan collar may be needed postoperatively. 
   2. Watch closely for a suture or to rub against the cornea.  Replace Irritating 

sutures or staples or trim suture tags shorter if this occurs. 
   3. It is better to have the lids in a slightly ectropic position post-op, mainly to 

prevent sutures/staples rubbing on the cornea. Topical antibiotic ointments 
usually keep exposed conjunctiva moist. 

   4. Sutures/staples should be allowed to stay in as long as possible.  The first 
recheck should be in 10 days and then every 7-10 days if the cornea was not 
ulcerated; (recheck in 3 to 5 days if the cornea was ulcerated). Individual sutures 
or staples will begin to come out on their own about 10 to 14 days post-op.  
Some may stay in as long as 3 to 4 weeks.  Remove ineffective sutures/staples 
and reassess the lid with regard to its position. 

   5. Animals with congenital entropion may need several tacking procedures until 
the lids remain in a normal position.  Some animals may ultimately need a 
permanent surgery in the future, however, at that point the amount of skin 
requiring removal may be less than what was present at initial presentation and 
the risk of overcorrection due to subsequent growth and conformational change 
is lessened. 

   6. If a permanent surgery is decided upon after a course of eyelid tacks, try not to 
do this surgery until the small suture reaction granulomas have resolved and the 
animal has achieved a more adult facial conformation (usually 5-6 months of 
age). Corneal damage, however, must not be allowed to occur during this period. 

   7. Temporary eyelid tacks can also be placed on top of permanent entropion 
surgery (Hotz-Celsus) to block the spastic component in certain breeds (Chow 
Chow, Shar Pei, and Rottweiler) during the healing period.  All sutures/staples 
are usually removed in 10 days. 

TEMPORARY TARSORRHAPHY 
A. Indications - Temporary tarsorrhaphy is the temporary closure of the eyelids to provide 

short-term corneal protection.  Specific situations include: post-proptosis, lagophthalmos 
secondary to periocular trauma or facial nerve paralysis, or following certain procedures 
such as permanent lateral canthal closure, cyclocryosurgery, intraocular prosthesis 
implant or intraocular surgery.  Occasionally chronic superficial ulcerative keratitis may 
benefit from corneal protection during the healing phase. 
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  B. Presurgical Considerations - In cases of chronic superficial corneal ulceration, be 
sure that there are no foreign bodies under the eyelids. 

C. Technique for Temporary Tarsorrhaphy 
   1. General anesthesia is usually necessary, although in some quiet animals it can be 

done with only local anesthesia (+/- sedation). 
   2. After clipping the cilia, and occasionally the periocular hair with scissors, the 

periocular area is prepped with dilute betadine solution and saline. 
   3. Magnification is important and a loupe such as an Optivisor works well.  It is 

necessary to visualize openings to the meibomian ducts. 
   4. Modified horizontal mattress-type suture.  Using 4-0 monofilament nylon with a 

swaged on cutting needle, first pass the needle through a sterile piece of rubber 
band (gum rubber 7.5 mm or so long and 5 mm wide). A rubber band is not 
necessary if the sutures are needed for only a few days.  Then enter the lid about 
4 mm from the lid margin, split the thickness of the lid, and exit through the line 
on the eyelid margin that the meibomian ducts open onto.  Next enter the 
opposite lid directly through the same line on the eyelid margin, split the 
thickness of the eyelid for about 4 mm, and exit the skin. 

   5. The suture may be passed through another rubber band, and then back through it 
again prior to entering the lid and repeating the process to complete a mattress-
typ 

6.  Sutures should be tied tight enough to slightly pucker the eyelid margin – but 
not so tight that strangulation occurs.   This helps prevent sutures rubbing 
against the cornea. 

   7. Sutures must be meticulously placed so they pass into or out of the line 
meibomian duct openings to prevent suture rubs. 

D. Potential Complications 
   1. Sutures may loosen and rub on the cornea, creating a corneal ulcer.  
    2. Sutures placed through the full thickness of the lid usually result in a suture rub 

and corneal ulcer.   
    
REPLACEMENT OF THE GLAND OF THE THIRD EYELID 
  A. Indications - To preserve the glands ability to produce tears. 

B. Pre-operative considerations 
   1. The basic defect appears to be one of the fine fibrous attachments that anchor the 

gland of the third eyelid to the orbital rim. 
   2. Removal of the gland of the third eyelid, or leaving it prolapsed can result in 

KCS in a large percentage of dogs.      
   3. Pre-op NSAIDs or dexamethasone (0.1mg/lb IV) can minimize swelling. 
 
  C. Orbital Rim Anchoring Technique - See attached article or your textbook.  Multiple 

techniques exist for replacement of the gland and all have their advantages and 
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disadvantages.  The technique given here is relatively easy, does not disrupt the small 
ductules as some techniques may, does not require fine suture material or special 
equipment, and carries little risk of creating a corneal ulcer during the healing phase. 

   1. Modifications from the published description include: 
    a. Use 3-0 nylon. 
    b. Anchoring the suture to the apex (or even slightly on the posterior aspect) 

of the orbital rim is critical.  You want a solid bite with the suture that does 
not move when tugged on.  If the bite is placed into the periosteum anterior 
to the orbital rim, the animal may appear slightly ectropic post-op. 

    c. Be sure to exit near the apex of the gland  
    d. Suturing of the conjunctiva is not necessary in most patients. 
    e. In most dogs it may be easier to access the orbital rim by incising through 

the skin of the lower eyelid rather than through the conjunctival cul-de-sac. 

 D. Post-operative Management 
   1. Moderate postoperative swelling resulting in the third eyelid appearing 

somewhat "hiked-up" can be expected as a result of the surgical manipulation 
and the replacement of an enlarged gland.  This is especially true with the 
anchoring technique.  It may take up to 2 weeks for the post-op swelling to 
resolve.  An E-collar may be necessary. 

   2. A topical antibiotic corticosteroid ointment is used TID for 7-14 days post-op. 
We generally administer systemic antibiotics only at the time of induction and 
do not routinely use post-op systemic antibiotics.  

 F. Potential Complications 
   1. With the anchoring technique the gland may reprolapse if the periosteal bite is 

not firm enough, if the passage through the gland occurs too inferiorly, or if the 
suture is not tied tightly enough.  Occasionally a gland is just too large to totally 
replace, in which case a small portion of the apex may be removed to facilitate 
replacement.  With the imbrication technique reprolapse may occur if the suture 
breaks prior to wound healing.  

   2. The third eyelid may remain "hiked-up".  If an anchoring technique was used 
this usually occurs because the suture was placed on the anterior periorbital rim 
thereby pulling the gland under the third eyelid and elevating it. 

   3. The anchoring technique may accentuate ectropion.  
 
HOTZ-CELSUS ENTROPION REPAIR 
  A. Indications 
   1. Permanent correction of many types of entropion. 
   2. Can also be modified to evert the inferior puncta for the treatment of chronic 

epiphora in some dogs. 
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B. Presurgical Considerations 
   1. The external (anterior) layer of the eyelids consists of normal skin.  The 

orbicularis oculi muscle lies beneath the skin of the eyelids and is responsible for 
normal blinking.  The tarsal plate is a fibrous layer of tissue in the middle of the 
eyelid that separates the orbicularis muscle from the tarsal glands (meibomian 
glands) and serves as the "skeleton" of the eyelid.  The palpebral conjunctiva 
lines the inner (posterior) surface of the eyelids  

   2. Determine amount of tissue to be resected 
 a. Following the application of topical anesthesia to block the spastic 

component use your finger to evert the eyelid back to its proper position, 
observing the distance necessary to straighten the lid. Sedation or 
anesthesia makes it difficult to determine the tissue to be removed. 

 b. In cases of chronic inversion note if an area of depigmented eyelid skin is 
visible from persistent wetting of the skin.  This is frequently a 
crescent- shaped area and closely approximates the area to be resected. 

 c. When in doubt it is better to slightly underestimate than overestimate the 
amount of skin to be removed. 

C. Technique  
   1. Surgical preparation begins with carefully clipping the eyelashes and periocular 

hair for about 2-3 cm around the eyelid margin.  Close clipping with a #40 
clipper blade should be carefully done to avoid causing trauma by being too 
aggressive with the clipper.  Clipping the hair flush with the skin is neither 
necessary nor advisable.   

   2. Insert a metal lid plate (Jaeger lid plate) or the tip of a lubricated tongue 
depressor under the eyelid into the fornix.  This stretches the tissue slightly and 
stabilizes the lid for the skin incisions.  Be careful to avoid corneal damage. 

   3. Make a linear incision parallel and 3-4 mm from the eyelid margin using a #15 
blade.  The incision is made with a firm continuous sweep that would normally 
extend 1-2 mm beyond the length of the entropic area.   

   4. Make a second incision (ventral to the first incision) in a crescent shape or 
elliptical fashion with smooth tapering so that the lateral and medial aspects 
blend smoothly with the first incision.  The second incision should outline the 
predetermined area of tissue to be removed and may be of variable distance from 
the first incision depending on the degree of entropion in that area. 

   5. Elevate and remove the elliptical strip of skin with sharp dissection (using a 
scalpel blade or tenotomy scissors).  Removal of a strip of orbicularis oculi 
muscle is not necessary. The palpebral conjunctiva should not be incised. 

   6. Close the defect with 4-0 monofilament nylon or braided nylon (5-0 for small 
dogs and cats) in a simple interrupted pattern.  Monofilament nylon is the suture 
of choice because of its minimal tissue reactivity (although braided 
nonabsorbable suture materials may also be used).  A swaged-on cutting needle 
is used for wound closure and sutures are placed with the needle directed away 
from the eye.  The skin is grasped with small 1-2 rat tooth forceps and the needle 
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is directed through the skin and dermis at the base of the tarsal plate 1.5-2 mm 
from the incision.  Fixing the skin at the base of the tarsal plate predictably 
everts the lid margin.  The center of the wound is sutured first (arrow pattern) 
and the remaining distance is split with each subsequent suture until the incision 
is closed with sutures approximately 2-4 mm apart.  The skin edges should be 
carefully apposed and the knots are secured (4 throws are usually necessary with 
monofilament nylon and 5-6 with braided nylon).  Suture tags directed toward 
the cornea must be cut short.  Closure in an arrow pattern will aid in the eversion 
of the central most portion of the entropion. 

 
  D. Possible Complications and Special Considerations 
   1. Postoperative swelling: Initially, mild swelling may make the eyelid appear to be 

overcorrected by the surgery.  Within 48-72 hours most of the postoperative 
swelling has usually resolved.  Severe or continued swelling may indicate 
excessive surgical trauma or self-trauma. 

   2. Overcorrection and resulting ectropion:  Cicatricial ectropion occurs following 
excessive tissue removal and overzealous correction.  Exposure keratitis and 
subsequent corneal ulceration may result.  (Correction with a V-Y plasty would 
be helpful in some cases; others require a variety of other procedures). 

   3. Ulcerative keratitis induced by suture tags rubbing the cornea could occur; 
especially with post-operative blepharospasm.  These cases may need lid tacking 
in addition to temporarily evert the eyelid. 

   4. Undercorrection and recurrence of entropion. 
   5. Self-trauma resulting in blepharospasm, loss of sutures or opening of the 

incision.  A restraint device (such as an Elizabethan collar) is routinely used until 
suture removal. 

   6. BE CAUTIOUS in recommending surgery in very young animals presenting 
with entropion or in blepharospastic animals.  In very young animals mild 
entropion may spontaneously resolve with growth and moderate to severe 
entropion may be successfully treated with temporary tacking.  In animals with 
blepharospasm, the cause of eyelid spasms, e.g., distichia, ectopic cilia, foreign 
body or ulcerative keratitis, must be determined and treated before 
recommending entropion surgery. 

 
V-PLASTY (WEDGE RESECTION/EYELID LACERATION REPAIR) 
  A. Indications 
   1. Repair ectropion due to excessive eyelid length 
   2. Resect eyelid neoplasms = most common indication 
   3. Repair eyelid lacerations 

B. Anatomic Considerations 
   1. Meticulous apposition of the eyelid layers is essential for functional and 

cosmetic healing. 
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   2. The amount of eyelid removed by this procedure in general, should not exceed 
one-third the length of the eyelid margin.  Tight lid animals may not tolerate 
one-third and loose lid animals may tolerate a little more.  If more than one-third 
the length of the lid margin needs to be removed, then alternative procedures 
such as an H-Plasty, Cutler Beard or a V plasty and a lid lengthening procedure 
should be done. 

C. Technique 
   1. A triangular defect is produced by first either clamping the pattern of the V 

section with a straight fine mosquito forceps or just cutting with a straight 
scissors.  Clamping prior to cutting will provide hemostasis and cutting with a 
scissors rather than a blade will do the same.  The length of each side should be 
equal, and should at least be equivalent in length to the amount of lid margin that 
is being removed to avoid a "dog-ear".  The size of the wedge in today's lab 
should be about 3-4 mm wide at the base and 6 to 8 mm deep to the apex. 

   2. Point cautery with a fine wire tipped cautery unit and/or gentle pressure with 
cotton tipped applicators usually will suffice for hemostasis.  Have patience! 

   3. A pentagonal incision (both sides are cut perpendicular to the lid margin and 
then angling together in a point) may give better apposition in eyelid margin 
excisions approaching 1/4 to 1/3rd of the lid as the tension is more evenly 
distributed over the incision line. (With a V excision the area of greatest tension 
is at the eyelid margin, making it prone to notching).     

   4. Identify in the cross-section of the eyelid, the skin, orbicularis muscle, tarsal 
glands and palpebral conjunctiva.  On the eyelid margin identify the 
mucocutaneous junction and the opening of the tarsal (meibomian glands).  
Magnification, such as that provided by the 2.5x -5x Optivisor head loupes, will 
generally enhance visualization of these structures.  

   5. The first stitch should be a simple interrupted with absorbable 6-0 suture. The 
first bite should be at the base of the cut Meibomian gland and should exit the 
dermis at the level of the eyelid margin, then passed back through the contiguous 
cut lid interface in a mirrored fashion (through dermis at level of eyelid margin 
and then exits at base of cut Meibomian gland), then the suture is tied, burying 
the know at creating marginal apposition.. 

   6. The skin is closed from the base to the apex with a nonabsorbable suture 
material on a cutting needle.  Monofilament nylon, polypropylene or braided 
nylon is preferred.  Silk can be used but these sutures should be removed in 8-9 
days because of the more intense suture reaction that may occur with silk. The 
skin is closed with simple interrupted skin sutures. 

 
  D. Special Considerations 
   1. When this technique is used for eyelid laceration repair, minor debridement 

(removing only devitalized tissue) may be necessary.  In cases of traumatic 
eyelid lacerations, systemic antibiotics should be administered immediately.  
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Carefully evaluate the wound for foreign material using good magnification 
prior to closure. 

 E. Possible Complications  
   1. Suture rubbing on the cornea with secondary corneal ulceration, infection, 

wound dehiscence, and cicatricial entropion.   
   2. Severe postoperative swelling secondary to excessive tissue manipulation or 

patient self-trauma. 
 
 ENUCLEATION  
  A. Indications - A painful and medically/surgically nonresponsive ocular condition or an 

inoperable intraocular neoplasm. 

B. Presurgical Considerations  
   1. An enucleation is done when the condition is confined to the globe.  If there is 

orbital extension an exenteration should be performed.  Exenteration is the 
complete removal of all tissues within the orbit.  

   2. If an orbital implant is placed the wound must be closed meticulously and in 3 
layers.  The rejection rate of the sphere is 2-4% in dogs and higher for cats (up to 
10%?).  

  C. Technique - Modified Transpalpebral Enucleation - Removes the globe, a short 
piece of the optic nerve and all glandular tissue except the lacrimal gland, e.g. lid 
margins with the meibomian glands, conjunctiva with goblet cells, the third eyelid and 
its gland. 

   1. Antibiotics - 20 mg/kg cefazolin (1/2 IV, 1/2 IM) at induction. 
   2. Preparation - The eyelashes are trimmed with scissors coated with K-Y Jelly so 

the hairs will not fall into the eye.  Clippers are used to trim all the hair for 2-3 
inches around the eye.  Try to save the animal’s “whiskers”.   If necessary, a 
shave with a #10 Bard-Parker scalpel blade for about 1-2 cm around the eye at 
the eyelid margins will help remove some of the finer hairs on the muzzle which 
cannot be removed with clippers.  Tape may be used to pick up fine hairs that 
remain after clipping. 

    Gently prep with either Betadine scrub or dilute Betadine solution (50:50 with 
saline) followed by saline or eyewash rinses (not alcohol). Work from the globe 
outwards and prepare the conjunctiva (bulbar and palpebral), lids and periocular 
area.  Cotton tipped applicators can be used to swab out the conjunctival cul-de-
sac.  Since the eye is going to be removed one need not be concerned about 
betadine scrub getting into the eye.  You should, however, protect the down eye 
from trauma from the table top and run-off betadine.  A rolled towel under the 
animal's neck to elevate the head off the table, and a gauze square between the 2 
eyes during the prep to collect run-off can be helpful.  

    The periocular area is prepared until the area is free of dirt and extraneous hair.   
    One additional preparation using betadine solution can be done after the animal 

has been positioned on the table. 
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    Positioning of the animal on the surgical table should be so the palpebral fissure 
is parallel with the table top.  Sand bags, Vac-Pacs and/or towels are helpful. 

 
   3. Surgical Procedure 
    Some surgeons suture the eyelids closed if the ocular surface is infected to try to 

minimize the risk of contamination of the orbit during the procedure.  A #15 
Bard-Parker scalpel blade is then used to make a full-thickness skin incision 
about 2- 5 mm from the lid margin for 360° around the eye.  Incisions wider 
than this risk severing the angularis oculi vein near the medial canthus.  A 
combination of blunt and sharp dissection is used to separate the skin, 
subcutaneous tissues and orbicularis muscle down to the stroma of the 
conjunctiva.  Care must be taken to avoid incising through the conjunctiva.  If 
this occurs, simply grasp the margin on the globe side and continue.  

 
    The medial canthal ligament and the retractor anguli oculi muscle (felt as firm 

bands in the medial and lateral canthus respectively) are then transected with a 
scalpel and the gland of the third eyelid is seen bulging medially.  A curved 
mosquito forceps or pair of scissors is used to develop the plane between the 
gland of the third eyelid and the orbital rim so as to ensure the gland is removed 
with the globe. 

 
    The development of this dissection is continued all the way around until all of 

the conjunctiva has everted to the limbus.  Excessive traction on the globe may 
stimulate the oculocardiac reflex, especially brachycephalics and horses, and can 
traumatize the optic chiasm and the other optic nerve. 

 
    When the limbus is reached, the dissection continues to the sclera and the 

tendons of the rectus muscles and then those of the retractor muscles are 
transected with a tenotomy scissors or other suitable small scissors. 

 
    A curved Kelly or mosquito hemostats are used to clamp the nerve a few mm 

distal to the posterior pole of the globe.  Special care needs to be taken to insure 
that the posterior pole of the globe won't be incised thereby allowing intraocular 
contents to enter the orbit.  Once the nerve is clamped, the scalpel blade or 
scissors are directed flat and tight along the top surface of the forceps to sever 
the nerve.  Usually now the globe can be lifted out and any extraneous tissues 
severed.   

 
    Hemostasis is achieved by several minutes of digital pressure through a gauze, 

ligation and/or cautery.  Minor bleeding during the surgery is ignored.  These 
small bleeders usually stop on their own 

 
   4. Closure - Normally a 3 layer closure 
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    The periorbita/lid fascia (an extension of the periorbita) is closed with a simple 
continuous absorbable suture starting by inverting the knot.  The periorbita can 
be identified by grasping the firm tissue near the orbital rim and pulling it across 
the orbital opening.  Regrasp away from the rim and pull outward until it is clear 
where the outer extent of the periorbita lies.  If this is not done then success at 
forming a complete closeable diaphragm is less likely. If insufficient periorbita 
remains, as is common following an exenteration, the deep subcutaneous tissue 
is closed instead. 

 
    A tight diaphragm should be made without gaps.  If there are any gaps and 

additional simple interrupted or horizontal mattress stitch can be placed to close 
the gap.  The subcutaneous tissue is closed routinely with absorbable material 
(frequently a subcuticular pattern is used) and the skin with a fine (4-0) 
nonabsorbable material in a simple interrupted pattern.  If an implant is used the 
closure must be meticulous in all 3 layers (without gaps) and you should strive 
to get as much tissue over the sphere as possible. 

 
  D. Postoperative Care  
   1. Treatment with a systemic broad spectrum antibacterial is used if the eye was 

infected.  If an orbital prosthesis was implanted systemic antibiotics are used for 
7-10 days postoperatively.  

   2. An Elizabethan collar is generally unnecessary.  
   3. Post-op swelling tends to be the greatest at 24-48 hours.  Usually by 72 hours a 

noticeable decrease in swelling should occur.  Over the next one to three weeks 
the area will become depressed to a variable degree if an implant was not 
placed.  Any return of swelling or drainage once the initial swelling begins to 
subside would indicate a problem (infection, seroma, retained secretory 
tissue - not lacrimal gland in my experience - but gland of third eyelid, 
conjunctiva, suture reaction, hemorrhage or tumor that was missed). 

   5. Post-op seromas may be slightly more likely with the subconjunctival approach 
for enucleation, but even in this case they are unvommon. 

   6. Skin sutures are removed usually in 8 to 10 days. 
   7. The excised tissues should be submitted for histopathology. 
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Prepurchase Examination: Field Examination and Interpretation of 
Ophthalmic Findings  
Kate Myrna, DVM, MS, DACVO 
Assistant Professor of Ophthalmology 
University of Georgia 
 

AAEP Guidelines for Reporting Purchase Examinations 
1. The veterinarian should list all abnormal or undesirable findings discovered 

during the examination and give his or her qualified opinions as to the functional 
effect of these findings. 

2. The veterinarian should make no determination and express no opinions as to the 
suitability of the animal for the purpose intended. This issue is a business 
judgment that is solely the responsibility of the buyer that he or she should make 
on the basis of a variety of factors, only one of which is the report provided by the 
veterinarian. 

 
Examination in a Perfect world: 
 -Examine the horse in a dark space (sedation and lid block as needed) 
 -Look briefly with a transilluminator (check PLRS, menace and palpebral) 
 then dilate for 20 minutes with topical Tropicamide 
 -Directly illuminate, retroilluminate and brief fundic exam (with direct 
 ophthalmoscope or Panoptic by Welch Allyn) 
 
If you see a lesion, ask yourself 

1. Does this lesion affect vision? 
2. Will it progress? 

Corneal Opacities: 
Corneal fibrosis- dense, white area, +/- superficial pigmentation and small blood 
vessel(s) in the area. Fibrosis should be nonprogressive (can rarely have autoimmune 
disease which would result in expansion of fibrotic areas).  
Verdict: usually OK for purchase unless most of the cornea affected. 
 
Corneal edema- blue haze which can be focal or diffuse. This is an active lesion and 
suggests dysfunction of the corneal endothelium via inflammation or corneal touch 
(tumors).  
Verdict: Not suitable for purchase as there is disease that requires current treatment 
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Linear keratopathy- linear, parallel opacities in Descemet's membrane, which covers 
the inner surface of the cornea. No evidence that this is an active lesion and generally 
regarded as incidental. May be a precursor to glaucoma or evidence of previous trauma or 
increased pressure.  
Verdict: OK for purchase (for now) 
 
Iris cysts- spherical brown lesions on the granula iridica or detached and in the anterior 
chamber. Inactive lesions that rarely cause a problem. Large cysts could impede pupil 
function or obscure vision. 
Verdict: OK for purchase unless cyst is touching the cornea or obscuring the view to the 
fundus.  
 
Iris colobomas: often dramatic swellings on the iris (usually in blue-eyed horses) that are 
easily confused for tumors. These should transilluminate.  
Verdict: OK for purchase 
 
Lesions from previous uveitic episodes: keratic precipitates, cataracts on the anterior 
lens capsule, posterior synechiae, small anterior cataracts, vitreous haze, peripapillary 
depigmentation (butterfly lesion). These are challenging as they may only reflect an 
isolated uveitic episode but may be evidence of progressive disease. Extensive synechiae 
and cataracts that are impeding vision are reasons to fail the purchase exam.  
Verdict: May or may not be OK for purchase. Consider the following 

• How extensive are the lesions (less is better) 
• Anterior segment only (better than anterior and posterior) 
• Differentiate from traumatic lesions (corneal opacity suggests traumatic 

uveitis) 
• Lesions in both eyes are more suspicious than lesions in one eye 

Lens lesions: best seen via retroillumination. Small lesions are often nonprogressive and 
have little effect on vision. Nuclear cataracts are probably congenital and by being in the 
center of the lens (and the visual axis) may negatively affect vision. 
Verdict: small lesions are OK for purchase, extensive cataracts are not OK.  
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Floaters: common in the vitreous and rarely clinical. May be associated with head-
shaking (the literature is not definitive). 
Verdict: probably OK for purchase unless abnormal head shaking behavior is noted. 
 
Vitritis/Vitreal Degeneration: milky, yellow-white consolidations in a more liquid 
vitreous are the results of posterior uveitis.  
Verdict: not OK for purchase 
 
Optic atrophy: pale, depressed optic nerve with no peripapillary retinal vessels. These 
eyes are blind.   
Verdict: not OK for purchase. 
 
Proliferative Optic Neuropathy: fluffy protrusions from the optic nerve head edges into 
the vitreous. Found in older horses and typically nonprogressive. 
Verdict: OK for purchase but rare cases of optic disc tumors or optic neuritis exist. These 
lesions can progress and patients may be blind during exam. These are not OK for 
purchase.  
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ERU: 7 Tips for Diagnosing and Treating Equine Recurrent Uveitis 
Kate Myrna, DVM, MS, DACVO 
Assistant Professor of Ophthalmology 
University of Georgia 

 

ERU: equine recurrent uveitis  
• A syndrome of intermittent mild to severe intraocular inflammation in horses 
1. Don’t miss uveitis – in a irritated eye with no ulcer, look carefully for miotic pupil, 

flare, fibrin, small cataracts or retinal changes. Conjunctivitis should be BILATERAL 
whereas uveitis is typically only in one eye at a time. 

2. Look at the normal eye – patients with ERU will often have signs of previous 
inflammation in the contralateral eye. The presence of cataracts or retinal lesions in 
the normal eye support a diagnosis of ERU.  

3. Rule out abscesses – ERU should not have any small, round, creamy lesions on the 
cornea nor should there be excessive corneal vascularization. Abscesses can present 
with significant inflammation but will get worse with topical steroid. 

4. Be aggressive – uveitis is best treated with topical steroids and at a higher frequency 
(3-4 times daily). If you have misdiagnosed the cornea, it will get acutely worse. It is 
better to treat appropriately for the disease you think it is than split the difference if 
you are unsure of your diagnosis. Hydrocortisone and NSAIDs alone are rarely 
adequate to get an flare-up under control. 

5. Treat past the resolution of signs – subtle inflammation is virtually impossible to 
detect in the field. As a rule, treat at least 2 weeks past the resolution of obvious 
signs. By knocking the disease down completely, you are more likely to attain long 
term control.  

6. Consider chronic treatment – If your patient is having regular flare ups, consider a 
daily topical NSAID such as Flurbiprofen or Diclofenac to reduce the frequency and 
severity of outbreaks.  

7. Educate your clients about cyclosporine implants – Know the facts about 
cyclosporine implants and tell clients about them early so that they can make 
informed decisions and get intervention while the patient is still visual.  
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Recognizing Uveitis (of all forms) 
Clinical Signs (Uveitis = breakdown of the blood-eye barrier): hallmark of uveitis: 
aqueous flare 

! Hard to see in the field (requires darkness to assess flare) 
• Mild active form: epiphora 
• Moderate active form: miotic pupil, epiphora, blepharospasm 
• Severe active form: miotic pupil, serous to mucopurulent discharge, corneal edema, 

periocular  swelling 
• Chronic quiescent form: shrunken eye (phthisis bulbi), cataracts, synechiae (iris 

adhesions), vitreous  opacity  
 
Causes of uveitis 

• Intraocular causes: 
o Secondary to corneal ulcers 
o Secondary to corneal abscess 
o Secondary to intraocular tumor 

• Systemic causes:  
o Sepsis – common in foals 
o Other systemic infections – leptospirosis 
o Any source of systemic inflammation – grain overload, colic, paraneoplastic 

syndromes 
• When does uveitis become ERU? 

o Inflammation must recur without re-exposure to initial stimulus 
• Etiology: Theories 

! Molecular mimicry - autoimmune 
! Persistent leptospirosis infection 

The immunology of ERU 
 ERU inflammation is dominated by T-cell infiltration CD4+ Th1 effector cells. 
Recurrence, cyclosporine response and antibiotic resistance support the auto-immune 
mechanism theory. 
 
Diagnosis: appropriate clinical history (recurrences, waxing and waning disease) or 
inflammation in one eye with signs of previous inflammation in contralateral eye 

o Signs of previous inflammation 
! Synechiation 
! Cataract 
! Chorioretinal scars 
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Treatment of ERU 
Initial Therapy- “Treatment of equine recurrent uveitis is aimed at reducing ocular 
inflammation to control pain, minimizing production and release of inflammatory 
mediators, blocking immunologic mechanisms to reestablish the blood–ocular barrier, 
and limiting recurrence to prevent further intraocular damage. Because vision loss is a 
common long-term manifestation of equine recurrent uveitis, initial therapy must be 
aggressive.” (Curling, Compendium June 2011) 
 

• Medication • Dosage 
• Mydriatics 
• Atropine HCl 1% 
• Phenylephrine HCl 10% 

• q6–48h 
• q6–12h 

• Steroids 
• Prednisolone acetate 
• Dexamethasone HCl (with or without 

antibiotics) 

• q1–6h 
• q1–6h 

• NSAIDs 
• Flurbiprofen 
• Diclofenac 

• q1–6h 
• q1–6h 

 
• Systemic anti-inflammatories 

! Banamine – full dose for several days before tapering down 
! Phenylbutazone – long considered inferior for ocular inflammation, still 

helpful 
! Equioxx – shown to have good intraocular penetration, reasonable 

alternative 
! Systemic steroids – can be effective, used in critical cases (nothing to lose) 

or under the supervision of an internist and ophthalmologist 
• Chronic Therapy- 

o Anti-inflammatories 
! Topical – steroids/NSAIDs once to twice daily to treat subclinical 

inflammation 
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o Surgical Interventions 
! Cyclosporine implants 
! Presurgical criteria – no inflammation at time of surgery, frequent 

recurrences or early relapse of active ERU after being tapered off of all 
medications, presence of vision (e.g., positive menace response), lack of 
significant cataract formation, and no other ocular condition (e.g., 
glaucoma, lens luxation, or retinal detachment) that would suggest 
advanced disease.  

• How well does it work? 60-80% of horses undergoing the 
procedure keep vision 

• Most horses still required chronic topical 
therapy 

• Success rate drops over time suggesting loss 
of efficacy 

• How long does it last? Approximately 48 months depending on the 
individual 

• How long will we be able to keep implanting them? NCSU 
continues to produce the implants but they will never be available 
commercially.  

• Gilger, B. C., Wilkie, D. A., Clode, A. B., McMullen, R. J., Utter, M. E., Komaromy, A. 
M., Brooks, D. E. and Salmon, J. H. (2010), Long-term outcome after implantation of a 
suprachoroidal cyclosporine drug delivery device in horses with recurrent uveitis. 
Veterinary Ophthalmology, 13: 294–300.  
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Equine Periocular Neoplasia: Beyond Sarcoids and Squamous Cell Carcinoma 
Kate Myrna, DVM, MS, DACVO 
Assistant Professor of Ophthalmology 
University of Georgia 
 

The abundance of periocular squamous cell carcinoma and sarcoid make it easy to miss the more 
uncommon tumors and other conditions. For instance, viral papilloma of the eyelid, foreign body and 
conjunctival infections, trauma and some cystic conditions of the glands of the eyelids can all have 
the appearance of neoplasia. Treatment and prognosis for the various tumors varies widely and so it is 
vital that the clinician establish the diagnosis. Biopsy and histopathology should be submitted to 
prevent mistakes.   
 

Orbital tumors:  
Clinical signs: The most common presenting sign is unilateral exophthalmos. Retropulsion is difficult 
and the third eyelid will not readily elevate, giving the impression of a third eyelid problem. 
Distension of the supraorbital fossa and loss of vision may or may not be present. Once the eye is 
markedly exophthalmic, chemosis, exposure conjunctivitis and keratitis and possibly even carcinoma 
development can occur. Often a nasal odor or serous or purulent unilateral nasal discharge may be 
present. 
 
Unique Diagnostics: Retrobulbar disease is very difficult to fully work up. Examining the orbit 
requires ultrasound or ideally MRI or CT.  If money is not a problem, any retrobulbar disease should 
have advanced diagnostics recommended or at least discussed. Additional diagnostic aids include fine 
needle aspiration with or without ultrasonographic guidance. Careful endoscopic and radiographic 
examination of the nasal cavity (and the ethmoid region in particular) and the paranasal sinuses are 
indicated. The anatomy of the ethmoid region and the caudal maxillary sinus means that tumors in 
these sites will often  involve the orbit and result in significant exophthalmos. The major draining 
lymph nodes of the orbital structures are visible within the guttural pouches and so they should be 
examined endoscopically. 
 
Space Occupying Masses of the Orbit: 
 Lacrimal gland carcinoma: This is a rare tumor but carries a poor long term prognosis. 
 Diagnosis is usually made only following exenteration. Metastatic spread to the local 
 retropharyngeal lymph nodes and lungs is extremely common. However, the rate of tumor 
 expansion (both in the primary tumors) and the post-surgical recurrence is very slow.  
 Melanoma: Retrobulbar melanoma is possibly one of the more common neoplastic causes of 
 exophthalmos but is still very rare.  
 Extra-adrenal paraganglioma  
 Sinus carcinoma / adenocarcinoma (extension from the caudal or frontal maxillary sinus)  
 Ethmoid hematoma (extension from the nasal cavity)   
 Non-neoplastic conditions that result in exophthalmos and which need to be considered as part of 
 the differential diagnosis of orbital neoplasia include, retrobulbar abscess, orbital and sinus 
 granuloma and hydatid cyst and jugular thrombosis.  
 

Page 482



Treatment: Enucleation is invariably required. Access to the retrobulbar tissues is extremely difficult. 
Consideration of the tumor type involved will dictate the best approach to treatment. In general it 
might be better to leave an exophthalmic non-painful, visual eye without surgery. Enucleation or 
exenteration for orbital neoplasia should be approached carefully as it is often associated with 
intractable and severe intraorbital hemorrhage during surgery.  
 

Eyelid / Conjunctival Tumors: 
Clinical signs: Abnormal coloration of the surface of the eye or conjunctival, alteration of the eyelid 
margin architecture. Discharge, redness or conjunctival swelling may be present.  
 
Unique Diagnostics: biopsy and histopathology is the cornerstone of dianosis although some 
conjunctival disease or eyelid masses can be diagnosed on aspirate. 
 
Tumor Types: 
The most common eyelid tumors: Papilloma, Periocular sarcoid, Squamous cell carcinoma (SCC), 
Melanoma, and Lymphoma  
 
Less common tumors: Adenoma / Adenocarcinoma, Angioma / Angiosarcoma /Hemangiosarcoma, 
Basal cell carcinoma, Fibroma /Fibrosarcoma, Mast cell tumor, undifferentiated myxoma / carcinoma  
 
 Melanoma:  are commonly found as nodules in the eyelids and can involve orbital tissues as 
 well. The lesions are typically easy to spot although an orbital mass could present as non-painful 
 exophthalmos in a gray horse. The condition is often considered benign and found in almost 
 every gray horse. An occasional lesion will become very aggressive. 
 
 Palpebral melanoma is common in grey horses and most are benign. Melanomas in non-grey 
 horses and those that develop in young horses (under 12 years) have a more aggressive 
 behavior. Malignant eyelid melanomas are typically secondary and the concern for the patient is 
 disease elsewhere in the body.  
 
 Tumors occur on cream or color diluted horses. Most cases involving the eyelid can 
 justifiably be left alone – they may not progress significantly for many years but must be 
 professionally checked at regular intervals. Thorough checks should involve assessment of the  
 parotid salivary gland and parotid and retropharyngeal lymph nodes (endoscopic  examination of 
 the guttural pouches). The best recommendation is to remove any palpebral  melanoma as 
 soon as it is clinically evident.  
 
 Oral cimetidine therapy may be helpful although it has not been reported for ocular tumors. 
 Elsewhere in the body, the results are very variable with some reports finding no benefit. 
 Cimetidine is administered by mouth at 3.5 mg/kg (q 12h) or 7.5 mg / kg (q 24h). 
 Treatment is continued for up to 6 weeks but if no change is detected by 3 weeks there is 
 probably little point in continuing. If there is a response then the treatment should 
 continue until 3 weeks after there is no further improvement. The value of long-term treatment is 
 uncertain.  
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The value of cisplatin is also uncertain but success has been reported with treatment of 

 melanomas at other sites using a cisplatin/oil emulsion containing 1 mg cisplatin per ml.  The 
 material can be infiltrated into the lesion every 2 weeks.  

 
 Mastocytoma / Mast Cell Tumor Mast cell tumors: Occasionally in eyelids and conjunctiva 
 where they are confused with eosinophilic granulomas or habronemiasis. The cardinal features of 
 the palpebral and conjunctival mastocytoma are slow growth, ill-defined edges and localized 
 tissue invasion. You may see “yellow kunkers” – these are hard, gritty, yellow/beige granules that 
 comprise mast cells and eosinophils and other inflammatory debris. Mast cell tumors are difficult 
 to diagnose since the mast cells attract eosinophils and vice versa. There is considerable debate 
 about the true nature of equine cutaneous and conjunctival mastocytosis / mast cell tumors. 
 Biopsy is required.  
 
 Mast cell tumors respond to intralesional injection of diluted corticosteroid. Recurrence is 
 common and a combination of surgical  excision and steroid possibly with other 
 chemotherapeutics might be advisable.  
 
 Adnexal Lymphoma / lymphosarcoma:  Although the large majority of ocular lymphoma and 
 lymphosarcoma lesions are secondary, lymphoma has been described as a primary ocular tumor. 
 The majority of cases in the literature had other systemic signs and the eye was an incidental 
 finding. A biopsy is indicated early in the development of the disease and it is vital that you 
 determine if the lesion is primary (and therefore possibly treatable) or secondary (likely 
 untreatable). This can be difficult if the primary ocular lesions are intraocular. The 
 systemic effects may be detectable but non-specific such as undulating fever and periodic or 
 persistently elevated serum calcium. Periocular lymphoma is often mistaken for prolapse of the 
 orbital fat.  
  
 Conjunctival / Corneal hemangiosarcoma: Hemangiosarcoma can occur in the 
 conjunctiva (both palpebral and bulbar / nictitans) and cornea. The tumors can be isolated 
 and small or can be aggressive and malignant. Most are spontaneous and localized in the 
 conjunctiva. The diagnosis is achieved by biopsy; it is important to recognize that a purely 
 clinical impression of a red/ purple highly vascularized mass in the conjunctiva may in fact 
 not be a hemangiosarcoma. Squamous cell carcinoma and focal lymphoma as well as some non-
 neoplastic masses may be very similar in appearance.  
  
 These are best treated with surgical excision followed by ancillary therapy (preferably radiation 
 or local chemotherapy). Cryotherapy is rarely successful in preventing regrowth of these tumors. 
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Intraocular Tumors:  
Clinical signs:  
The large majority of intraocular tumors are detected incidentally – some can cause obvious signs 
such as corneal opacity (e.g. intraocular melanoma) and some are responsible for behavioral or visual 
compromises. Evidence of intraocular tumors may therefore be attributed to other more easily 
diagnosed conditions such as glaucoma, uveitis or corneal edema. 
 
Unique Diagnostics:  
The value of ultrasonography cannot be overstated. Intraocular lymphosarcoma is almost impossible 
to diagnose clinically – the signs are identical to uveal inflammation. The tumor can be bilateral or 
unilateral. Cases that fail to respond to normal treatment for uveitis might justifiably be examined in 
greater detail in case the ophthalmic signs are associated with a generalized lymphoma.  
 
Melanoma vs Iris Cysts 
 Within the eye iris cysts and uveal stromal cysts are commonly mistakenly diagnosed as 
 melanomas and hyperplastic granula iridica can also give the impression of being a mass. Uveal 
 and iris cysts, which are commonest in dark brown or bay horses, may be diagnosed as 
 melanomas. Iris stromal cysts commonly occur in pale blue and heterochromic irises but the 
 clinical features of these should preclude confusion with melanomas. Individual horses may have 
 very prominent granula iridica and can appear on the inferior and superior pupillary margins. 
 Melanoma has not developed from hyperplastic granula iridica even though the latter can become 
 very large (often enough to limit vision when miosis is strong).  
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7/2/15	  

1	  

Senior Dog Eyes�
What’s Normal? �

What’s Not?�

Susan R. Nelms, DVM,DACVO�

Sponsored	  by:	  Dan	  Sco5	  and	  Associates	  

GOAL: to describe normal and abnormal 
aging changes that are commonly found in 
older dogs �

Senile Iris Atrophy �

•  Common and can 
affect any breed�

•  Spontaneous, 
progressive thinning 
of the pupillary 
margin �

•  Iris muscle 
degeneration�

•  Incomplete or 
negative PLR�

Iris Atrophy�

•  Clinical significance�
–  Vision not affected�
–  Photophobia�

�

Iris Atrophy�

•  Treatment?�
–  None�
–  Doggie Visor or 

Doggles�
�
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2	  

Eyelids�

•  Eyelid Tumors�
–  Common in dogs > 10 years�
–  Most are benign�
–  Can be locally invasive, 

resulting in ocular 
irritation �

–  Meibomian Adenoma�
•  Most common�

–  Melanoma�
•  Second most common�

–  Papilloma�

Tumor	  and	  
chalazion	  

Eyelids�

•  Treatment options:�
–  (See surgery lecture 

notes)�
•  V-lid Resection �
•  Cryosurgery�

Eyelids�

•  Entropion/
trichiasis �

•  Upper lateral lid 
often affected�

•  Muscle atrophy�

Eyelids�

•  Treatment:�
•  Surgery: Modified 

Hotz Celsus�
•  Eye lubricating 

drops�

Corneal Endothelial Dystrophy (CED)�
(Degeneration)�

•  Progressive	  corneal	  edema	  
•  Caused	  by	  endothelial	  cell	  

loss	  
•  Hereditary	  in	  the	  Boston	  

Terrier,	  Chihuahua	  and	  
Dachshund,	  but	  can	  be	  seen	  
in	  any	  older	  dog	  

Corneal	  Endothelial	  DegeneraGon	  

•  Bilateral	  but	  may	  
be	  asymmetrical	  
at	  onset	  

•  May	  be	  a	  model	  
for	  Fuchs	  corneal	  
dystrophy	  in	  man	  
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Clinical	  signs	  
•  IniGal	  lesion	  is	  corneal	  

edema	  located	  temporally	  
•  Slow	  progression	  to	  vision	  

with	  eventual	  vision	  loss	  
•  Most	  dogs	  retain	  some	  

limited	  vision	  	  
•  Corneal	  vascularizaGon	  and	  

pigmentaGon	  
•  CORNEAL	  ULCERATION	  

COMMON	  COMPLICATION!	  

Medical	  treatment	  opGons	  for	  CED:	  

•  There	  is	  no	  cure	  
•  Topical	  hyperosmoGcs	  

recommended	  in	  texts	  but	  
don’t	  seem	  to	  help	  clinically	  

•  Treat	  ulceraGon	  if	  present	  
•  Topical	  anG-‐inflammatories:	  

–  Ketorolac,	  Diclofenac,	  
Cyclosporine	  or	  Tacrolimus	  	  

Topical	  corGcosteroids	  are	  
CONTRAINDICATED	  	  

Chronic	  CED	  

Early	  CED	  

16 yr FS Weimeraner Corneal	  Bullae	  
Advanced	  CED	  

Surgical	  treatments	  for	  CED	  
Thermokeratoplasty	  

•  Applied	  to	  ulcerated	  areas	  
of	  cornea	  aZer	  
debridement	  

•  Superficial	  ulcers	  only	  
•  Heat	  applied	  to	  cause	  

stromal	  contracGon	  not	  a	  
focal	  burn	  

•  ResulGng	  scar	  acts	  as	  a	  
barrier	  to	  fluid	  flow	  

•  13	  dogs	  treated	  with	  
thermo	  had	  a	  mean	  healing	  
Gme	  of	  2	  weeks	  (Michau	  
2003).	  

	  

Surgical	  treatments	  for	  CED	  

•  Corneal	  transplants	  –	  
poor	  success	  in	  dogs	  

•  ConjuncGval	  graZing	  	  
–  (Paper	  in	  review	  by	  Dr.	  
Bill	  Miller)	  

–  Early	  conjuncGval	  
graZing	  can	  slow	  or	  halt	  
progression	  

–  OZen	  used	  in	  late	  stages	  
for	  ulcer	  treatment	  
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Corneal Degeneration 

LIPID AND CALCIUM DEPOSITS 
“GRITTY”  
CORNEAL ULCERATION COMMON 

DO	  NOT	  GRID!	  

15	  YEAR	  OLD	  
DACHSHUND	  

Corneal	  DegeneraGon	  

•  Corneal	  aging	  changes	  lead	  to	  
deposiGon	  of	  lipid,	  cholesterol,	  
Calcium	  

•  Corneal	  ulceraGon	  common	  	  
•  Keratectomy/conjuncGval	  graZ	  best	  

treatment	  but	  many	  paGents	  not	  
good	  anesthesia	  candidates	  

•  Treatment	  opGons:	  
•  Debride	  
•  Corneal	  diamond	  burr	  keratotomy	  
•  Cyanoacrylate	  applicaGon	  	  
•  Topical	  EDTA	  1%	  soluGon	  to	  chelate	  

Calcium	  
•  Topical	  Cyclosporine	  or	  other	  nsaid	  

TOPICAL	  CORTICOSTEROIDS	  
CONTRAINDICATED!	  

Corneal	  DegeneraGon	  	  
Medical	  Treatments:	  

•  AnGbioGcs	  if	  ulcerated	  
–  Terramycin	  
–  Ofloxacin	  

•  AnG-‐inflammatory	  
–  Cyclosporine	  1%	  or	  2%	  or	  

Tacrolimus	  0.02%	  
–  Ketorolac,	  Diclofenac	  

•  ArGficial	  tears/eye	  lubricaGng	  
drops	  

•  ChelaGng	  agents	  
–  EDTA	  1%	  ointment	  less	  irritaGng	  than	  

soluGon	  
–  Terramycin	  

•  PAIN	  MANAGEMENT	  
–  Oral	  Tramadol	  or	  NSAID	  
–  Atropine	  topical	  

NO	  TOPICAL	  STEROIDS!	  

Corneal	  DegeneraGon	  
Surgical	  treatment:	  

•  Ideal	  treatment	  is	  
keratectomy	  with	  
conjuncGval	  flap	  

•  Debridement	  
•  Diamond	  burr	  
keratotomy	  

•  Cyanoacrylate	  
applicaGon	  (glue!)	   Many	  ulcers	  progress	  to	  descemetocele	  or	  

corneal	  perforaGon	  despite	  aggressive	  
medical	  treatment	  

Non-healing or refractory ulcers 
Spontaneous Chronic Corneal Epithelial Defects(SCCEDs)	  

•  Also	  known	  as	  “Boxer	  
ulcers”	  but	  can	  occur	  in	  any	  
breed	  

•  Likely	  iniGated	  by	  trauma	  
•  Slow	  healing	  due	  to	  	  

abnormal	  healing	  process:	  
basement	  membrane	  does	  
not	  adhere	  to	  superficial	  
stroma.	  	  Stroma	  is	  
abnormal.	  

•  Medical	  vs.	  Surgical	  
treatment	  opGons	  

	  

Surgical treatment 
(Grid keratotomy preferred) 

•  Surgical options: aimed at 
breaching the epithelium 
and stroma to create an 
adhesion 

•  Debridement alone, grid 
keratotomy, punctate 
keratotomy, diamond 
burr keratotomy, 
superficial keratectomy, 
corneal glue 

CONTRAINDICATIONS	  FOR	  GRID:	  DEEP	  OR	  INFECTED	  ULCERS	  
(ANY	  FELINE	  ULCER)	  
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Grid Keratotomy 

•  Topical anesthesia  
•  General anesthesia if 

needed 
•  Debride ulcer  
•  25 G needle  
•  Create grid across the 

ulcer and into normal 
tissue 

•  Epithelium and 
superficial stroma are 
incised 

Refractory ulcers 
Spontaneous Chronic Corneal Epithelial Defects(SCCEDs) 

•  Loose	  epithelium	  
•  Superficial	  
•  Not	  infected	  
•  Delayed	  healing	  (greater	  than	  1	  

week)	  
•  DO	  NOT	  GRID	  deep	  or	  infected	  

ulcers!!!!	  

Lens	  changes	  in	  senior	  dogs:	  
Nuclear	  sclerosis	  vs.	  cataract	  

•  The	  lens	  grows	  throughout	  life.	  	  The	  lens	  
nucleus	  becomes	  harder	  and	  more	  Gghtly	  
packed	  with	  age.	  	  Gray	  –blue	  haze	  is	  known	  as	  
nuclear	  sclerosis.	  	  Effect	  on	  vision	  is	  minimal.	  

•  Must	  dilate	  to	  assess	  
•  Transilluminate	  lens	  

Lens changes in senior dogs: 
Nuclear Sclerosis vs. Cataract 

•  Can transilluminate and visualize fundus 
•  No significant vision deficits 

•  View of fundus obscured 
•  Significant vision impairment 

Nuclear Sclerosis� Senile	  Cataracts	  
•  Nuclear	  and	  corGcal	  cataracts	  	  
•  Progression	  tends	  to	  be	  slow	  
•  Some	  degree	  of	  cataract	  is	  common	  in	  

aged	  dogs,	  large	  majority	  not	  vision	  
impaired	  

•  Large	  study	  showed	  that	  the	  prevalance	  
of	  cataracts	  were	  50%	  at	  9	  years	  

•  All	  dogs	  over	  13.5	  years	  had	  some	  degree	  
of	  cataract	  (Williams	  2004).	  
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14.5 yr mixed breed 
Presented for Cataract evaluation 

•  Poor vision in dim light 
•  No other vision problems 
•  Dense nuclear sclerosis 

13 yr MC Yorkie 
Monitoring for cataract Progression 

OS 
hypermature 

OD 
Nuclear sclerosis 

Lens luxation�
Senile degeneration of the lens zonules �

�

•  Anterior	  lens	  luxaGon	  
•  Glaucoma	  most	  common	  complicaGon	  
•  Surgical	  removal	  recommended	  as	  best	  chance	  to	  prevent/control	  

glaucoma	  
•  Medical	  management	  can	  keep	  some	  dogs	  comfortable	  
•  Topical	  anG-‐inflammatory	  

•  Topical	  Dexamethasone	  0.1%	  or	  Prednisolone	  Acetate	  1%	  
•  Topical	  glaucoma	  medicaGon	  

•  Timolol	  0.5%,	  Dorzolamide	  2%	  or	  both	  
	  	  

Lens	  LuxaGon	  
Medical	  treatment	  

•  AnG-‐inflammatory	  medicaGons	  
–  Dexamethasone	  0.1%	  or	  

Prednisolone	  Acetate	  1%	  

•  Glaucoma	  drugs	  
–  Dorzolamide	  2%,	  Timolol	  0.5%	  or	  

combinaGon	  

•  MioGc	  drugs	  can	  be	  used	  to	  
“trap”	  lens	  in	  posterior	  chamber	  

–  USE	  ONLY	  WITH	  POSTERIOR	  LENS	  
LUXATION	  

–  Demacarium	  Bromide	  0.125%	  or	  
0.25%	  or	  Latanoprost	  

Posterior	  Lens	  luxaGon	  
USE	  CAUTION	  WITH	  MIOTIC	  DRUGS	  WHEN	  
TREATING	  LENS	  LUXATION.	  	  IF	  LENS	  
BECOMES	  TRAPPED	  IN	  THE	  PUPIL,	  IOP	  CAN	  
SPIKE	  

Vitreal degeneration �

Vitreal	  changes	  oZen	  seen	  with	  age	  and	  
typically	  not	  clinically	  signifcant	  

Vitreal	  liquefacGon/syneresis	  
•  Clinical	  appearance:	  “strands	  

of	  co5on	  candy”	  
•  Can	  move	  to	  anterior	  

chamber	  if	  lens	  zonules	  
degenerated	  or	  lens	  is	  
subluxated	  

Asteroid	  hyalosis	  
Clinical	  appearance:	  white	  
opaciGes	  in	  vitreous	  chamber	  
“Snow	  globe”	  	  

Hypertensive Retinopathy �

Blood	  pressure	  measurement	  
indicated	  for	  all	  cases	  of	  hyphema,	  	  
ReGnal	  hemorrhage,	  iris	  hemorrhage	  

Hyphema	  oZen	  due	  to	  reGnal	  
detachment	  
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Hypertensive	  ReGnopathy	  

•  Focal	  reGnal	  hemorrhage	  
oZen	  picked	  up	  as	  
incidental	  finding	  

•  ReGnal	  hemorrhage	  
•  ReGnal	  detachment	  
•  Hyphema	  
•  Vision	  loss	  or	  impairment	  

may	  be	  presenGng	  sign	  
•  Common	  causes:	  

–  Diabetes	  
–  CRF	  
–  Hypothyroidism	  
–  Cushings	  

INDIRECT	  BP	  
MEASUREMENT	  WITH	  
DOPPLER	  

13 year FS, Dachshund  
Diabetic and Cushing’s Disease 

Clinical	  findings:	  
•  Corneal	  degeneraGon	  

(lipids/Calcium)	  
•  Intrastromal	  hemorrhage	  
•  Hypertension:	  

•  Doppler	  bp	  =	  240	  mmHg	  
	  

Corneal degeneration 
Cataracts 

Stromal hemorrhage 
Hypertension 

White	  “sparkly”	  
deposits	  in	  cornea	  

Stromal	  
hemorrhage	  due	  
to	  rupture	  of	  
corneal	  vessels	  

Senile Retinal Degeneration �

Treatment:	  
AnGoxidant	  supplements	  
OCUGLO.COM	  

Clinical	  signs:	  Poor	  vision	  in	  dim	  light	  
Be	  sure	  to	  rule	  out	  hypertension	  
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Ophthalmic surgery for 
private practice�

Susan R. Nelms, DVM, DACVO�
�

Surgical procedures 
•  Eyelid Tacking 
•  V Lid Resection 
•  Medial canthoplasty/Lateral Canthoplasty 
•  Tarsorrhaphy 
•  Morgan Pocket Flap technique for 

replacement of prolapsed third eyelid gland 
•  Entropion repair, Modified Hotz- Celsus 
•  Transconjunctival enucleation 

Minimal Recommended Instruments 
for Basic Ophthalmic Pack 

•  Bard Parker scalpel handle # 15 blade 
•  Bishop Harmon forceps 
•  Stevens Tenotomy scissors 
•  Derf Needle Holder 
•  Small metzenbaum scissors or Strabismus scissors 
•  Mosquito hemostats 
•  Eyelid speculum 
•  Other 

–  Lid plate 
–  Chalazion forceps 
–  Enucleation scissors 

Basic ophthalmic pack 

Additional instruments 
•  Enucleation Scissors 
•  Lid Plate 
•  Chalazion forceps 
•  Nasolacrimal cannula 

–  19 G, curved, blunt tip 

 
  

Miscellaneous Supplies 
 
•  Silicone prostheses 

–  16 mm-22 mm ideal for 
enucleation 

(Jardon Eye Prosthetics) 
•  Disposable cautery 
•  Cellulose sponges 

(MWI) 
•  Instrument tip covers 
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Instrument Care 

•  Tray vs. Pack 
•  Instrument tip covers 
•  Ultrasonic cleaner 
•  Air dry 
•  Autoclave or gas sterilize 

PRACTICE TIP: 
RINSE ONLY WITH DISTILLED WATER 
NO TAP WATER! 

Suture Selection 
•  4-0 to 6-0 for ophthalmic surgeries presented here 
•  Needles 

–  Most adnexa: Reverse cutting 
–  Skin: Cutting 

•  Skin sutures 
–  Non-absorbable vs. absorbable 

Patient Preparation 
•  Clip lashes, shave lids  
•  Gently remove debris from lids 

–  Dilute baby shampoo 1:10 
•  Gently flush cornea and conjunctiva with Eye Wash 

–  Dilute Betadine flush  
•  Lubricate cornea if adnexal surgery 
•  Dilute Betadine™ solution 1:30 to 1:50 

–  Recommended for all ocular surfaces 
 

DO NOT USE BETADINE SCRUB 
TOXIC TO CORNEA 

Patient Position 
•  Towels and Tape 
•  Vac-Pac™ 
–  Olympic Medical 

Position then final prep 

Temporary Tarsorrhaphy 
Partial or Complete 

Indications 
–  TRAUMATIC PROPTOSIS 
–  FACIAL N. PARALYSIS, 

exposure keratitis 
–  Aid retention of bandage 

CONTACT LENS 
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Complete Temporary Tarsorrhaphy 

–  Does not provide adequate support 
–  Impedes penetration of medications 
–  Obstructs view  
–  Intensive medical treatment +/- Grafting 

surgeries are indicated 
–  All the above apply for third eyelid flaps too! 

CONTRAINDICATED FOR: 
DEEP, INFECTED OR 
PERFORATED ULCERS 

DON’T SUTURE LIDS 
OVER THESE INFECTED 
ULCERS! 

Temporary Tarsorrhaphy 
 •  Partial or complete 

•  Lateral canthotomy may be 
needed 

•  4-0 to 6-0 suture 
–  Non-absorbable 
–  Mattress pattern 

•  Stents 
–  If excess tension 
–  Ethicon Retention Suture 

Bolster (surgical latex) 
–  IV tubing  

•  Split lid thickness 
•  Sutures tied to provide good 

lid apposition From: Maggs, et al. Slatter’s Fundamentals 
of Veterinary Ophthalmology 2008 

Temporary Tarsorrhaphy 

1) Lateral canthotomy may be needed  
 

2) Lubricate cornea, sutures can be pre-
placed with or without stents 

3) Apply gentle pressure to globe 
and tighten sutures 

4)Closure with non-absorbable 
suture  

Temporary Tarsorrhaphy 
Postoperative Care 

•  Topical antibiotic ointment  
•  Oral antibiotic 
•  Oral NSAID OR Oral Prednisone for select 

cases of traumatic ocular proptosis 
•  Sutures removed in 7-10 days 
–  Can be removed sequentially 
–  can leave sutures in longer 

Medial Canthoplasty 
Indications 
•  Exposure Keratopathy 
•  Post-proptosis 
•  Brachycephalic syndrome 

–  Lagophthalmos 
–  Medial entropion 
–  Ciliated caruncle 

•  Breeds: Shih Tzu, Lhasa, 
Pug, Pekingese most common 

Brachycephalic Syndrome 

•  Lagophthalmos 
•  Medial entropion 
•  Ciliated caruncle 

Page 495



7/2/15	  

4	  

Medial Canthoplasty 
 

A.  The area to be 
resected is outlined 
care is taken not to 
resect the lower 
nasolacrimal puncta, 
upper puncta can be 
sacrificed 

B.  Outlined tissue 
resected to remove 
eyelid margin, 
caruncle 

C.  Buried mattress suture 
D.  Skin closed with 

modified fig 8 at 
eyelid margin and 
mattress sutures 

Two layer closure with 5-0 
to 6-0 Vicryl™ 

From: Maggs, et al. Slatter’s Fundamentals of Veterinary 
Ophthalmology 2008 (modified from: Moore CP, Contantinescu GM, 
Vet Clin North Am Small Anim Pract) 

Post Medial Canthoplasty 
•  Decreased palpebral fissure 
•  Permanent union of medial 

aspect of upper and lower 
eyelids 

•  Will not reverse existing 
corneal scarring 

POST MEDIAL CANTHOPLASTY 

Lateral Canthoplasty 

•  Reduce palpebral fissue 
permanently at lateral canthus 

•  Greater tension than at medial 
canthus 

•  Incise to a depth of 3-4 mm 
•  2 layer closure 
•  5-0 to 6-0 suture 

–  Continuous in 
tarsoconjunctiva 

–  Interrupted in skin 
 

INDICATIONS: BRACHYCEPHALIC 
BREEDS WITHOUT MEDIAL 
ENTROPION 

BREEDS: BOSTON TERRIER, CAVALIER 
KING CHARLES SPANIEL 

Skin Fold Resection 

•  Often combined with medial canthoplasty in brachycephalic 
breeds or with entropion repair in Bulldogs 

 
 

INDICATED FOR: TREATMENT OF TRICHIASIS 
FROM PROMINENT NASAL FOLDS 

PEKINGESE MOST 
COMMON BREED 
AFFECTED 

Skin Fold Resection 
Technique 

•  Excise nasal folds with curved metzenbaum scissors 
•  Close skin with 4-0 or 5-0 non-absorbable suture in a 

simple interrupted pattern 
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V-Lid Resection 
INDICATED FOR: RESECTION OF EYELID 
TUMORS INVOLVING UP TO 25% OF THE 
EYELID MARGIN 

MOST EYELID TUMORS IN DOGS ARE BENIGN.  
MEIBOMIAN ADENOMAS ARE MOST COMMON 
AND OFTEN ASSOCIATED WITH CHALAZION 
OR PYOGRANULOMA 

MOST COMMON FELINE EYELID TUMOR: SCC 

V-Lid Resection 
 •  Grasp affected 

area with chalzion 
clamp 
–  Or use lid plate 

•  “V” incision with 
blade 

•  Can excise up to 
25% of the lid 

•  2 Layer closure 
with 5-0 to 6-0 
suture 

•  Modified figure 8 
pattern at the eyelid 
margin 

From: Maggs, et al. Slatter’s Fundamentals of 
Veterinary Ophthalmology 2008 

Standard 2 layer closure 
Used for all eyelid wounds or incisions that involve the 

eyelid margin 

C. MODIFIED FIGURE 8 
SUTURE B. BURIED 5-0 TO 6-0 HORIZONTAL MATTRESS WITHOUT 

PENETRATING THE SKIN OR CONJUNCTIVA 

D. SKIN CLOSURE WITH SIMPLE INTERRUPTED SUTURES 

From: Maggs, et al. Slatter’s Fundamentals of 
Veterinary Ophthalmology 2008 

MODIFIED FIGURE 8 

Pre and Post V-Lid Resection Eyelid Laceration Repair 

•  Surgical treatment indicated for most 
•  Globe should be examined carefully 
•  Appose eyelid margin  

•  2 layer closure, modified figure 8 at the 
margin 

•  Temporary tarsorrhaphy if lid function 
impaired 

Chronic corneal 
changes due to 
lack of surgical 
correction 
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Eyelid laceration repair Eyelid laceration repair 

Entropion Repair  
Temporary Eyelid Tacking 

Indications: 
•  Immature animals 
•  When transient cause 

for entropion present 
•  Shar Pei puppies, other 

breeds less common 
–  2-6 weeks of age 

Entropion Repair 
Temporary Eyelid tacking 

•  Vertical mattress 
sutures, 2-3 per lid 
–  Large bites, 4-5 mm long 
–  3-0 to 5-0 non-

absorbable 
–  Aim to over correct  

•  If no improvement, 
entropion surgery 
required 

•  Sutures often need to 
be replaced every 2-3 
weeks as the puppy 
grows 

Entropion Repair 

•  Entropion is inversion of 
the eyelid margin 

•  Correct surgically if 
results in other ocular 
diseases: 
–  Keratitis 
–  Corneal ulcers 
–  Conjunctivitis 
–  Epiphora with dermatitis 

Feline Entropion 
•  Most common cause is 

chronic Feline Herpes 
Virus conjunctivitis and/
or corneal ulceration 

•  Surgical technique is 
the same as for the dog 
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Entropion Repair 
Modified Hotz-Celsus 

Surgical goal is eyelid eversion 

Estimate extent of inversion 

Modified Hotz-Celsus 
Entropion Repair 

A.  Initial incision parallel to 
eyelid margin at haired-
nonhaired border 

B.  Second incision arcs to 
meet the first.  The width 
of the incision determined 
by the extent of eversion 
needed.  Skin and muscle 
excised 

C.  Defect closed with simple 
interrupted sutures.  Start 
in central aspect of 
incision at widest point 

D.  Final appearance 
From: Maggs, et al. Slatter’s Fundamentals of 
Veterinary Ophthalmology 2008 

Entropion  Repair 
Modified Hotz-Celsus 

•  Skin and orbicularis oculi m. incised 
with scalpel blade 
–  First incision 1-2 mm from the 

margin 
–  Lower incision based on:  

•  length of entropion  
•  Extent of entropion (amount of lid 

rolling in) 

 
 

Incorrect placement of incision 

Correct placement 
Dorsal incision should be 2-3 
mm from the lid margin 

Entropion Repair 
Modified Hotz-Celsus 

•  Wound closure with 4-0 to 6-0 absorbable or 
non-absorbable sutures 
–  Sutures placed perpendicular to wound margin 
–  Close central aspect of wound first 
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Entropion Repair 
Modified Hotz-Celsus 

•  Technque can be modified based on location 
of entropion 
–  Medial, lateral canthus, upper lid, lower lid  

 

Eyelid Surgery Post-operative care 

•  Topical antibiotic ointment TID 
–  Triple antibiotic or Terramycin 

•  Oral antibiotics  
–  Cephalexin, clavamox, cefatopoxime 

•  Oral NSAID  
•  Tramadol if needed for pain 
•  E. COLLAR 
•  Suture removal  

–  10-14 days 

APPLIES TO ALL LID SURGERIES DISCUSSED 

Third Eyelid Gland Prolapse 
“CHERRY EYE” 

•  Treatment options: 
–  Manual replacement - usually temporary 
–  Surgical replacement 

•  Pocket technique 
•  Anchoring techniques 

–  DO NOT SURGICALLY EXCISE THE CHERRY EYE!! 

Morgan pocket-flap technique 
•  Parallel incisions  
–  above and below 

prolapsed gland 
•  Pocket dissected 
–  tenotomy scissors 

•  Close 
–  continuous 5-0 to 6-0 

Vicryl™ 
–  Leave incision ends  

open 
–  Bury or place knots 

on palbebral surface 

Morgan pocket flap technique 
•  Postoperative care 

–  Topical antibiotic 
ointment TID 

–  E. Collar 
–  Recheck in 7-10 days 

•  Complications 
–  Re-prolapse rate is low 

about 3% 
–  Corneal ulcer from suture 

rubbing 
–  Tie knots on posterior 

surface 
–  Conjunctival cyst  

Conjunctival cyst post op 

 Enucleation Indications 
•  Blind, painful eyes  

–  End-stage glaucoma 
–  Severe trauma 
–  Septic endophthalmitis 

•  Intraocular neoplasia 
•  Phthisis bulbi, 

microphthalmia 
–  Secondary, chronic 

keratitis, dermatitis, 
conjunctivitis 

•  Ocular proptosis  
–  Extensive extraocular 

mm. tearing 
–  Severed optic n. 
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Transconjunctival Enucleation 

From: Maggs, et al. Slatter’s 
Fundamentals of Veterinary 
Ophthalmology 2008 

Transconjunctival Enucleation 
Technique 

•  Lateral canthotomy 
•  Bulbar conjunctiva incised at 12 o’clock 

with Steven’s tenotomy scissors 
•  Incision extended for 360 around the 

limbus 
•  Dissection continued posteriorly to 

expose the extraocular mm. 
•  Extraocular mm. transected at insertion  

Transconjunctival Enucleation 
Technique 

•  Sever optic n. posterior to globe 
–  Enucleation scissors 
–  Curved Metzenbaum scissors 

•  Remove  
–  third eyelid and gland 
–  Eyelid margins 
–  Conjunctiva 
–  Lacrimal puncta 

•  3 layer closure 
–  4-0 to 5-0 absorbable in periorbita and in SQ tissues 
–  4-0 to 5-0 non-absorbable in skin  

 

Avoid tension on the optic nerve! 
Especially in cats! 
 

Sever extraocular m 

Lateral canthotomy 

Remove conjunctiva 
and third eyelid 

Remove lid 
margins 

Sever optic n. 

Do not place tension 
on the optic nerve 
especially in cats 

Close periorbita 
(can place 
prosthesis here) 

Orbital Prosthesis 
•  May be placed after 

removal of the globe 
•  Eliminates dead space 
•  16-22 mm appropriate 

for most dogs 
•  Silicone vs. 

Methylmethacrylate 
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Orbital Prosthesis 
•  Closure 

–  Sphere closed over with 
periorbita in simple 
interrupted pattern 

–  Rest of closure is same 
as for routine 
enucleation  

WITHOUT 
PROSTHESIS 

WITH 
PROSTHESIS 

Enucleation Postoperative Care 

•  Oral antibiotics 
•  Oral NSAIDs for inflammation and 

pain 
•  Oral Tramadol for pain 
•  Feed soft food to minimize discomfort 
•  E. Collar if needed 
•  Suture removal in 10-14 days 

Enucleation Complications 
•  Postoperative swelling, 

bleeding 

•  Draining tract 
–  retained conjunctiva or 

lacrimal tissue 
•  Need to go back in 

•  Extrusion of prosthesis 
–  Only 3% of dogs 
–  15% of cats 

Enucleation complications 

Orbital emphysema 
Uncommon 
Patent nasolacrimal puncta 

Page 502



7/2/15	  

1	  

Tono-Pen™ Tonometry 
sponsored by: Dan Scott and Associates 

Susan R. Nelms DVM, DACVO 

Tono-Pen™  

Essential diagnostic tool to diagnose, manage 
and treat glaucoma  

 

Tono-Pen™ Vet  
Tono-Pen™ Avia Vet 

•  Manufactured by Reichert Technologies in the USA 
•  Distributed exclusively by Dan Scott and Associates 
•  Chris Scott 
•  Josh Fredericks 
 
  

Tono-Pen™ Avia Vet tonometer 

•  Applanation tonometer 
•  No daily calibration needed 
•  No species calibration, used across many species 
•  Series of six readings averaged 
•  Accuracy- Confidence interval measured in % 
•  Light weight and portable 

No species calibration needed 

•  Accurate in many 
species 

•  Accurate over a wide range of intraocular 
pressures 

•  Small footplate allows use in painful eyes 
•  Position of patient head not related to IOP 

reading 
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Intraocular Pressure (IOP) 
•  Aqueous humor produced by ciliary processes 
•  Drainage via the iridocorneal angle 
–  Some outflow via uveoscleral pathways 

•  Glaucoma is increased intraocular pressure to level 
that is incompatible with normal health of the eye 

Intraocular Pressure (IOP) 

•  What is normal? 
– Dog (16-18 mmHg) 
– Cat (18-20 mmHg) 

•  Treatment goal for vision 
–  IOP below 20 mmHg? 

•  Treatment goal for comfort  
–  IOP below 30 mmHg ? 

How can Tono-Pen™ be used in 
general practice? 

•  Will discuss: 
– Presenting problems/owner complaints that 

indicate need to check IOP 
– Disease conditions that alter IOP 
– Breeds predisposed to glaucoma 
– Monitoring fellow eye of previously treated 

glaucoma patient 

Tono-Pen™ in general practice 
presenting problems: 

 
•  Owner complaints: red eye, cloudy eye, swollen eye, 

dilated pupil, vision loss, painful eye 
•  Clinical findings: 
–  Conjunctival hyperemia 
–  Scleral congestion 
–  Corneal edema 
–  Buphthalmia 
–  Dilated pupil 
–  Vision loss 
–  Blepharospasm 

Tono-Pen™ in general practice 
Diseases that alter IOP 

•  Cataract 
•  Uveitis  
– Low IOP supports uveitis diagnosis 
– Uveitis can lead to glaucoma 

•  Lens luxation 
•  Ocular trauma 
– Blunt 
– Penetrating 

•  Hyphema 
 

Tono-Pen™ in general practice 

•  Screening of breeds predisposed to 
glaucoma 

•  Cocker Spaniel, Basset Hound, Husky, Chow, 
Boston Terrier, Springer Spaniel, Shiba Inu, 
Bouvier, Poodle, Shar Pei, Samoyed, others 
– Part of wellness exam 
– Document early pressure rises 
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Tono-Pen™ in general practice 

•  Monitoring of fellow eye of previously treated 
glaucoma patient 

•  Medically or surgically controlled glaucoma 
require sequential IOP readings 

Tono-Pen™ in general practice 
•  Referral cases to veterinary ophthalmologist 
•  Follow up visits and IOP checks can be done 

at the general practice 
– Post surgical patients 
•  Cataract surgery, lens removal for lens luxation, post 

glaucoma laser surgery or other glaucoma surgery, 
post traumatic laceration/cornea perforation repair 

– Monitoring of primary and secondary glaucoma 
cases once diagnosis and treatment plan 
established 
•  Hereditary glaucoma patients on medical treatment, 

uveitis patients, cataract patients with medical 
treatment 

Monitoring for glaucoma 
prevention/control 

•  Patients on glaucoma medications 
•  Post cataract patients 
– Always risk for glaucoma as with any uveitis 

patient, some breeds are at higher risk 
•  Boston Terrier, Cocker Spaniel 

•  Patients that have lost one eye to glaucoma 
– monitoring of fellow eye that is receiving 

prophylactic treatment 

Tonometry Technique 

•  Protective covers 
–  Replace daily or between patients with infectious 

disease, herpes, chlamydia or infections keratitis 

•  Apply 0.5% proparacaine for anesthesia 
•  Horses require lid block as well 

Calibration 

•  Not needed on newer models! 
•  For older TonoPens 
– Evert the pen and double click 

Tonometry Technique 

•  Transducer tip contacts cornea at 90 degree 
angle 

•  GENTLY TAP THE CORNEA 
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Tonometry Technique 

•  Excessive restraint or neck pressure falsely 
elevates IOP 

•  Head turned to side will occlude jugular v. 
and elevate IOP 

•  “You are only as good as your holder” 
 

Tonometry Technique 
•  Excessive eyelid pressure falsely elevates IOP 

Tonometry Technique 

•  Careful with muzzles and E. Collars  

Tonometry Technique 

•  Distortion of cornea will falsely alter IOP 
– Corneal graft, lens luxation, scarring, vessels 

•  Apply Tono-Pen™ tip to flat/smooth area of 
the cornea 

Inaccurate IOP measurement Accurate IOP measurement 
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Thank you Dan Scott and Associates 
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Chronic Small Bowel Disease in Cats 
Gary D. Norsworthy, DVM, DABVP (Feline) 

Alamo Feline Health Center  ♦  San Antonio, Texas 
 

A. Overview 
a. Chronic vomiting is very common in cats, but we (veterinarians and owners) have either made 

excuses for it or accept it as normal using the following excuses: 
i. My cat eats too fast. 

ii. My cat has a nervous stomach. 
iii. It is just hairballs and they are normal. 
iv. “He’s just a puker,” i.e., it is normal for this cat. 

b. Most chronic vomiting and chronic diarrhea in cats originate in the small bowel, not in the 
stomach. 

c. Small bowel disease is segmental in over ¾ of cats. Areas of normal and abnormal alternate. It is 
important to examine the entire bowel to make proper biopsy site choices.  

d. Endoscopic biopsies are a very poor way to diagnose most cases because: 
i. Location: You can access the stomach + 1-2 cm of duodenum OR colon (if you are really 

proficient with an endoscope. The ileum is very difficult to access, and most cases of 
lymphoma begin in the ileum. 

1. Small bowel disease may be in any part of the small bowel, and it is usually 
segmental. In many cats only the jejunum is involved, and it is inaccessible by an 
endoscope. 

ii. Sample Size: about 1 mm piece of tissue; not full thickness. The pathologist is hindered by 
getting to only read small fragments of the mucosa. 

e. Chronic small bowel disease is manifested as chronic vomiting, chronic diarrhea, or both. 
B. What we are not talking about 

a. Vomiting of whole dry food is not due to eating too fast. Cats typically swallow 80% of the dry 
food they consume. 

b. Cats that eat grass vomit because grass is irritating to the stomach. They eat it because they like it. 
C. Typical history 

a. “My cat has vomited all of its life. The vomiting was occasional for months to years. Then it 
became 1-2 times per month. Now it is daily. Otherwise, he/she feels good and eats good.” 

i. Think small bowel, not stomach. 
b. “My cat has vomited hairballs all of its life. The vomiting was occasional for months to years. Then 

it became 1-2 times per month. Now it is several times per week. Otherwise, he/she feels good and 
eats good.” 

c. Alternative: “has been losing weight”  “losing weight but has a tremendous appetite.” 
d. Differential list 

1. Inflammatory bowel disease6  
2. Neoplasia without mass formation 

a. Small cell lymphoma 
b. Lymphoblastic lymphoma 
c. Mast cell tumor 
d. Note: Mast cell tumor, adenocarcinoma, and lymphoblastic lymphoma can 

cause chronic small bowel signs, but a mass forms resulting in rapid 
weight loss and vomiting (partial to full obstruction). The mass is found by 
palpation, ultrasound, or surgery. 

3. Food intolerance (less than 10%) 
D. Diagnostics 

a. When the clinical picture is presented to me I recommend:  
i. Small intestinal ultrasound looking for thickening of the small bowel wall. Use of a linear 

probe is highly recommended to get needed detail. 
ii. If the walls are thick (0.28 cm or more), I recommend a full-thickness biopsy of the small 

bowel via laparotomy. 
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iii. Possible exception: food trial first, but 6+ weeks are lost so you must consider the 
consequences of that. In some cats that is not a problem. In cats losing weight rapidly, that 
can be disastrous. 

b. Objections to this approach 
i. Cannot do ultrasound. 

ii. What an ultrasound study does: 
1. Allow you to document small bowel thickening. 
2. Allows the owner to see it. 
3. Makes a laparotomy much easier to sell. 
4. The laparotomy and biopsies get a diagnosis leading to specific treatment. 
5. Pays for the ultrasound machine. 

c. Why palpation fails to get a diagnosis 
i. Mild to moderate small bowel thickening is not palpable. 

ii. Heavy cats are hard to palpate. 
iii. Segmental disease occurs. 

E. Small bowel biopsy technique 
a. You need a full-thickness sample. 
b. Cut out a wedge beginning on the antemesenteric side of the bowel. 
c. Alternate: 6 mm biopsy punch (***Much better sample than a wedge made with a scalpel.) 
d. Trim away excess mucosa so you suture muscle and serosa to muscle and serosa. 
e. Use simple interrupted through-and-through sutures of 4-0 PDS placed 1 mm apart. 
f. When the bowel is closed, test with a saline injection. 
g. Consider biopsy of the mesenteric lymph node if it is enlarged, but not a part of my current 

protocol. It is often misleading as LN may be inflammatory with lymphoma in small bowel. 
F. Triad disease (concurrent inflammation in the small bowel, liver, and pancreas) is reported to be common 

in the cat. During this laparotomy, get samples of the pancreas and liver. 
a. Pancreas: Examine both limbs of the pancreas. Biopsy an area that appears grossly abnormal. If 

there are no abnormal areas (likely), use a 4 mm biopsy punch to take a sample on the edge of the 
organ to avoid the centrally located exocrine duct; bleeding unlikely. 

i. If bleeding occurs, use a clotting powder (HemaBlock [formerly Bleed-X] Vet Clotting 
Powder, DVM Solutions) 

ii. Because this is a very small sample, put it in a separate tube so it does not get lost during 
tissue processing. 

b. Liver: Cut a wedge of liver with scissors then close with (usually) one 4-0 PDS suture. Choose an 
area that appears grossly abnormal, but most cats with liver disease have diffuse disease so the 
location is usually chosen based on accessibility. Do not crush this tissue during the biopsy process 
or when handling the tissue. 

G. Miscellaneous observations and comments 
a. On ultrasound, the wall thickness is not half the diameter of the bowel loop due to the luminal 

contents. 
i. Measure from the outside of the wall (serosa) to the near edge of the lumen. 

b. Enlargement of the mesenteric lymph node is not diagnostic or prognostic. 
i. A biopsy of the LN will not substitute for a full-thickness biopsy of the small bowel. 

Sometimes the LN will be inflammatory and the bowel wall neoplastic. 
ii. Biopsy of the LN rarely adds to the diagnosis; it is an optional procedure. 

iii. It is a friable organ; close it with mattress sutures. 
iv. Do not cut the mesenteric artery. Take a superficial biopsy. 

c. Mesenteric LN aspiration 
i. Enlarged mesenteric LNs are often found on ultrasound and often palpable. 

ii. They may be aspirated with or without ultrasound guidance in lieu of surgical biopsy of the 
small bowel. 

iii. Mesenteric lymph nodes were aspirated in 8 cats during surgery to determine correlation 
with LN cytology and histopath of the small bowel. 

iv. Expected finding: poor correlation with T-cell (small cell) lymphoma. 
1. 85% of the cats with lymphoma in the study had small cell lymphoma. 
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v. Total correlation: 1/8 correct. The two cats with lymphoma did not have lymphoma in the 
lymph nodes. 

vi. Unexpected findings 
1. 6/8 had either very poor appetite or anorexia for 7-14 days post-op. 

a. Cause not determined but compromise of the mesenteric artery is 
suspected. Will result in compromised blood flow to the small bowel. 

2. Concerning bleeding in 2/8 cats. 
d. Case Schedule 

i. Day 1: Surgery. 
ii. Day 2: Remove IV and offer food. 

iii. Day 3: Discharge if doing well. 
iv. Day 5-7: Get HP report and call owner. Send the appropriate handout regarding the disease 

and the treatment protocol. 
v. Day 10: Remove sutures; begin treatment. 

vi. Modifications for fractious cats 
1. Induce with chamber (Wild Child, Veterinary Concepts). 

a. Carrier Cover; Leah Palombo, catty1@earthlink.net  Cell: 210-288-8380; 
Office: 210-545-4854 

2. Place IV catheter and begin fluids at 100 ml/hr. 
3. Give IV fluids through the end of surgery. 
4. Before extubation, remove IV catheter and give 150 ml fluids SC. 
5. Offer food the next morning. 
6. If doing well, discharge that afternoon. 

e. Small masses may accompany thickened loops and be very hard to find with palpation or 
ultrasound. If found, resect them. 

f. Take more than one biopsy as the disease is segmental. Often, some samples will be normal and 
some abnormal. Frequently, there will be enteritis in one or two and lymphoma in the others. This 
is more evidence that the disease has transformed from IBD to lymphoma. 

g. Hairball obstruction 
i. Chronic small bowel disease (IBD or lymphoma) can cause reduced small bowel motility. 

ii. This results in slower movement of hair through the GI tract. 
iii. This results in more vomiting of hairballs or hairball obstruction. 
iv. When removing a hairball, biopsy the bowel about 3-4 inches aboral (downstream). 

1. Expect to find that the cat has either chronic enteritis or lymphoma. 
h. Norsworthy’s thoughts regarding hairballs 

i. Hairballs can be normal due to normal shedding and the cat’s grooming behavior. 
ii. However, most chronic cases are a sign of chronic small bowel disease. 

iii. Therefore, ultrasound the small bowel. 
1. If the US is normal, treat for hairballs – hairball diet, GI lubricants. 

a. If the response decreases over time, US the SI again. 
2. If the US is abnormal, recommend surgery for small bowel biopsy. 

iv. Treating hairballs symptomatically can mask the signs of chronic small bowel disease. Our 
concern is allowing IBD to transform to lymphoma. 

v. Treatment options 
1. Shave the cat’s hair every 3 months 
2. Mineral oil – ONLY use it by putting it in the food. 
3. Lubricants: Laxatone, etc. 
4. Hairball diets 
5. Capilex: www.bockvetpharma.com; Chewable; Not available on the Internet. 

i. Loss of layering of the bowel wall 
i. There is a strong correlation with neoplasia. 

ii. Occurs most commonly in lymphoblastic lymphoma and when a GI mass occurs. 
iii. Cats with GI infiltrative disease (especially small cell lymphoma) have normal layering.  

j. The stomach  
i. Can be the site of tumors and IBD and can be the source of vomiting.  

ii. When doing an ultrasound of the small bowel, look at the stomach also. 
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k. Transformation 
i. There have been multiple publications that support the transformation of IBD to 

lymphoma. 
ii. Evidence is mounting that this happens. 

iii. However, it has never been definitely documented in the cat – yet.  
l. Acute on Chronic Vomiting 

i. Some cats will be presented for multiple vomiting events per day for 2-5 days. 
ii. Ask about the vomiting history for the past six months. 

iii. Acute on chronic vomiting is common in cats with chronic small bowel disease. 
iv. Don’t miss the bigger picture by treating an acute event. 

H. Histopathology Service 
a. J Scot Estep, DVM, DACVP (co-author on the JAVMA papers). 
b. Texas Veterinary Pathology 
c. (830) 237-2955 
d. texvetpath.com 
e. 3-4 small bowel samples: $55; 3-4 small bowel samples + liver + pancreas = $85 

I. JAVMA, Nov. 15, 2013: Diagnosis of chronic small bowel disease in cats: 100 cases (2008-2012); 
Norsworthy, Estep, Kiupel, Olson, Gassler. 

a. Findings 
i. Clinical signs 

1. Vomiting only  61% 
2. Diarrhea only  11% 
3. Vom & Diarr  13% 
4. Weight loss*  70% 

a. Most with vomiting or diarrhea. 
b. Many without vomiting OR diarrhea. 

ii. Diagnoses  
1. Normal     1% 
2. Chronic enteritis 49% 
3. Adenocarcinoma   1%   | 
4. Mast cell tumor    3%   | ---  Neoplasia   50% 
5. Lymphoma  46%   | 

a. Large cell  15% 
b. Small cell  85% 

J. Client Response 
a. “Let’s go to surgery.” 
b. Rejection due to: 

i. Cat is too sick. 
ii. Cat is too old. (Oldest cat we have operated is 19 yrs.) 

iii. Cost: Either cannot afford or will not spend this much money on a cat. 
iv. Must check with spouse. (Real or excuse?) 
v. Disbelief. This is different than they have heard in the past, including from other 

veterinarians. 
vi. Will not spend this much money on this cat. 

c. Rejection rate 30%. 
i. Owner’s decision. 

ii. My decision or a joint decision. 
1. Not a good surgical candidate. Recall that 50% have neoplasia, they are usually 

over 12 years of age, they have BCS of 1-3/9, and often have concurrent geriatric 
diseases. 

d. If rejection occurs. 
i. Caution: too much pressure can cause you to lose a client even though you are convinced 

that you are recommending the correct course of action for the cat. 
ii. Give handout material about chronic small bowel disease.  

1. https://dl.dropboxusercontent.com/u/69563616/Intestinal%20Disease.pub 
iii. Do a food trial. 
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1. It might work although the chances of success are about 10%. 
2. It keeps the owner focused on the problem for 6 weeks. If the food trial fails, there 

is a better chance surgery will be reconsidered.  
iv. Treat without a diagnosis. 
v. Do not bring it up next year. They may reconsider but let them take the initiative.  

K. Main messages  
a. Chronic vomiting usually originates in the small bowel. 
b. A full thickness biopsy is needed for diagnosis. 
c. Quit treating these cats for hairballs and get a real diagnosis. 
d. Untreated IBD probably has the ability to progress to lymphoma. 

L. Anesthesia and Surgery on Geriatric Cats 
a. Pre-Anesthetic Workup 

i. Good physical examination 
ii. Chemistry panel with electrolytes (and TT4) 

iii. CBC (or PCV) 
iv. Careful cardiac auscultation 
v. Single-lead ECG with XX (DVM Solutions; 1-866-373-9627) 

b. Anesthetic Induction 
i. Isoflurane (or sevoflurane) by face mask 

1. In my practice we do this 5-10 times per day 
ii. Problems with face mask induction are due to  

1. Wrong size mask (Jorgensen; 5.5” diameter). 
2. Improper restraint. 
3. Lack of cleanliness of the mask (smell of dogs). 

c. Medications 
i. Pre-op 

1. Buprenorphine-SR (120 mcg/kg IM or SC) (www.srvet.net) or buprenorphine 
mucosal: 0.02 mg/kg IM or SC   See Footnote. 

2. Antibiotics: Convenia OR Baytril + ampicillin injectables 
3. Fluids: IV  

ii. Intra-op 
1. Atropine PRN for bradycardia (HR <90 bpm) 

iii. Post-op 
1. Acepromazine for rough recovery 

a. Dilute 1:10; 1 mg/kg concentration 
b. Give 0.05 mg/# IM or SC 

d. Surgical Monitoring 
i. Parameters 

1. Respiration rate * 
2. Heart rate * 
3. Temperature * 
4. ECG tracing 
5. Blood pressure 
6. Pulse Ox 
7. End Tidal CO2 

ii. Equipment 
1. VetGard (DVM Solutions; 1-866-373-9627) 

e. Temperature Control during Surgery: For Prevention of Hypothermia 
i. Warm IV fluids 

ii. IV Fluid wrap: Kenna’s Kreations; Small (fits 500 ml bag) - $45.00 plus shipping; Large 
(fits 1000 ml) - $50.00 plus shipping. kenna.mckenney@yahoo.com  

iii. Run the IV line between two beanies on its way to the cat. 
iv. Surgery table worming pad: ChillBusterVet (ThermoGear, Inc.; 1-503-697-1900) 
v. Beanies laterally to the cat. Caution: if too hot will burn the cat’s skin. 

vi. Booties (for 6-12 month baby) on each foot to prevent heat loss from the pads. 
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vii. Multiparameter surgical monitor that includes core body temperature. (VetGard; 
DVMSolutions.com) 

viii. Abdominal infusion of 100 ml of warm (100 F) saline for cats with end-surgery 
temperature below 97 F. Leave in the abdomen at closure. Caution: Some of the fluid will 
leak through the incision and be blood tinged from the bleeding of the liver biopsy. This is 
not active hemorrhage so do not re-operate the cat. 

ix. Warming pad (ChillBusterVet) in the recovery cage.  
x. Note: Extended surgery time will directly contribute to hypothermia. Our laparotomies are 

1 hour from induction to extubation with 20 minutes from skin to skin. 
f. Body Wall Closure 

i. Needs to be secure and fast 
ii. Muscle 

1. 2-0 PDS 
2. Simple interrupted pattern about 1.0 cm apart 
3. Simple interrupted (1.5 cm apart) + continuous pattern on top of simple 

interrupted. 
iii. Subcutaneous tissue  

1. 4-0 PDS in continuous pattern 
iv. Skin 

1. 4-0 Braunamid/Polymid 
2. Ford interlocking pattern. 

g. Recovery 
i. Very rapid due to the anesthetic protocol used. 

ii. Wrap in warm bath towel 
iii. Beanies (if needed) and Chillbuster for warmth OR heating pad below the cage rack  
iv. Watch brachycephalic cats for airway obstruction during recovery. 

h. Post-op Protocol 
i. Continue IV fluids for 24 hours post-op and keep the cat NPO. 

ii. Then, offer food and keep the cat another night. 
iii. If the cat eats and does not spike a fever, it goes home on the second post-op day (after two 

nights in the hospital). 
M. Advanced Testing 

a. Immunophenotyping 
i. To differentiate B-cell and T-cell lymphoma. 

ii. Options 
1. Immunohistochemistry 
2. Flow Cytometry 

iii. Therapeutic Implications 
1. Dogs have significantly better response to therapy if it is B-cell. 
2. There is minimal to no difference in response for cats. 
3. In our study, only 4% of the lymphoma cases were B-cell. (2/46) 
4. Lymphoma caused by the FeLV is B-cell. (Once very common but not now.) 

b. PARR Testing (PCR for Antigen Receptor Rearrangement); Michigan State University; Dr. Matti 
Kiupel’s lab; he is the creator of this test. 

i. Differentiates small cell lymphoma from chronic enteritis. 
ii. Performed on “ambiguous” cases; these are defined by Dr. Estep in the JAVMA paper. 

iii. Definite therapeutic implications on how to treat and outcome. 
iv. Your pathologist should determine when this testing is needed; about 10% of the time. 

N. Therapy 
a. General prognoses 

a. Good: food reaction, inflammatory bowel disease, small cell lymphoma, mast cell tumor. 
b. Less Good: lymphoblastic lymphoma 
c. Bad: adenocarcinoma. 

b. Food reaction 
a. There is a technical difference in food allergy vs. food intolerance, but it is not clinically 

feasible to make the distinction. This distinction is skirted by using the term ‘food reaction.’ 
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b. The HP will usually state “eosinophilic enteritis.” 
a. If the HP says that and the cat does not respond to a food trial, eosinophilic enteritis is 

more difficult to treat than other types. See below. 
c. As a rule, anti-inflammatories are not effective or may be effective for only a few days to 

weeks. 
d. Food trials based on novel protein diets (rabbit, duck, venison) or hydrolyzed protein diets (HA 

by Purina or z/d by Hill’s). 
e. The food trial should go 6+ weeks before deeming it to be a failure. The cats MUST eat one or 

more of these diets EXCLUSIVELY for the food trial to be valid. 
c. “Chronic Enteritis” 

a. IBD is a diagnosis of exclusion. We must rule out known cause of chronic enteritis to justify a 
diagnosis of IBD. The histopath will be the same for the following. Eliminate each with 
therapy. 

a. Food allergy/intolerance: food trial (see above) 
b. GI Parasitism (Physaloptera and Giardia): fenbendazole 

1. The quantity when using liquid Panacur liquid is too great 
2. Compounded tabs: 100 mg q24h PO 

a. Apotheca Pharmacy, 210-226-1112 
c. Dysbiosis (formerly, bacterial overgrowth) 

1. Metronidazole 
a. Compounded tabs: 50 mg q24h PO 
b. Apotheca Pharmacy, 210-226-1112 

2. Probiotic: FortiFlora (Purina) or Proviable (Nutramax)  
d. Therapeutic trial schedule 

1. Day 1-42+: Food trial 
2. Day 1-5: Fenbendazole 
3. Day 6-36: Metronidazole + probiotic 
4. Recheck at 6+ weeks to assess success or failure. 
5. Do not use steroids or do not use them past Day 30. 

b. Cobalamin (B12) 
a. Testing can be done (GI Lab, Texas A&M) OR treat every cat. 

1. 1000 mcg/dose 
2. Give SC 2X per week for 6 weeks then 
3. Give SC 1X per week for 6 weeks. 

b. Advantage of treating all is that vitamin B12 is a good appetite stimulant, which is a plus 
when changing a cat’s diet. 

c. Check list for therapeutic trials 
a. Hypoallergenic diet 
b. Fenbendazole 
c. Metronidazole 
d. Probiotic 
e. Vitamin B12 

d. Inflammatory Bowel Disease 
a. Diagnosis made by eliminating the above causes of chronic enteritis. 
b. Diet: Change to a low-carb, high-protein diet and feed long-term 

1. My preference: EN or DM. 
2. Fancy Feast alternatives: 

https://dl.dropboxusercontent.com/u/69563616/Fancy%20Feast%20CHO%20DM.
doc 

c. Cerenia: Can be given PRN to control episodes of vomiting. 
d. Immune suppressants 

1. One of more of the following needed to suppress the over-reaction of the immune 
system. The goal is control not cure; therefore, treatment is needed long-term. 

2. Corticosteroids: prednisolone 2 mg/kg q24h PO or Depo-Medrol at 20 mg q30d. 
a. Oral pred preferred; less chance of inducing diabetes. 

3. Alternatives if pred not effective. 
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a. Cyclosporine (Atopica): 25 mg q24h PO for 15-30 days then 25 mg q48h 
PO. May change to prednisolone for long-term control. 

b. Lomustine (CCNU):  
i. 6, 9, and12 mg capsules q28d PO. See below. 

ii. Monitor for neutropenia.  
iii. I use this if the wall thickening is great or there are eosinophils in 

the inflammation. 
iv. Give 2-3 doses with prednisolone or Depo-Medrol then continue 

with the steroid only. 
e. Laser therapy: Artemis by Epica Medical; greg@epicamed.com  

e. Lymphoma 
a. Success is remission, not cure. Remission is defined as lack of clinical signs. These cats 

will stop vomiting, eat well, regain their lost weight, and become very active. The small 
bowel walls should return to normal or near normal as documented by ultrasound. 

b. Short-term 
1. Vitamin B12: 1000 mcg/dose 

a. SC 2X per week for 6 weeks then SC 1X per week for 6 weeks 
b. May be given long-term if it increases the appetite and make the cat feel 

better.  
2. Probiotic (FortiFlora or Proviable) for 30-90 days or long-term. 
3. Vomiting control: Cerenia** or transdermal metoclopramide. 

c. Diet 
1. Low-carb, high-protein diet preferred  

a. EN or DM (Purina) 
b. Should be fed long-term. 

d. Chemotherapy Options 
1. Prednisolone: 2 mg/kg q12h PO for +7-10 days then reduce slowly to 5-10 mg/cat 

q24h PO. Least expensive approach with fewest side effects; however, the least 
effective approach. If given alone for several weeks, the response to other chemo 
protocols may be reduced significantly. 

2. Modified Wisconsin protocol: 15 treatments in 24 weeks using Modified CHOP) 
(L-asparaginase, vincristine, cyclophosphamide, chlorambucil, doxorubicin, 
prednisolone); first remission rate 68%; median survival time 225 days. See The 
Feline Patient editions 2, 3, or 4 for specific protocol. The protocol of choice for 
most veterinary oncologists. 

3. Chlorambucil + prednisolone: Chlorambucil (0.1 mg/kg q24h PO or 6-8 mg/m2 

PO. The tablets should never be split so cats must take 2 mg q24h PO to q3d 
depending on the weight of the cat; Prednisolone (1-2 mg/kg q24h PO) 

4. Lomustine + prednisolone  
a. Generally not considered a first-line chemotherapy agent. It is usually 

given as a rescue drug to dying cats so its efficacy is considered poor. 
b. My treatment of choice for lymphoma (both) and mast cell tumors. 
c. Lomustine: (CCNU): See dosing chart below 
d. Depo-Medrol q4w (or oral pred at 1-2 mg/kg q24h PO) 
e. Monitor for neutropenia. If it occurs, use the next lower dose of lomustine 

If neutrophil count falls below 1.0, delay the next treatment until 
neutrophil count is at least 1.5 (~ 2 weeks). In Norsworthy’s experience 
neutropenia occurs about 40% of the time, and the prognosis seems to be 
better in these cats.  

f. Dosing of lomustine 
 

Body Weight in Kg Mg of Lomustine 
2.0-3.0 6 
3.1-4.5 9 
4.6-5.9 12 

6 or more 15 
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g. Other side effects 

i. Focal hair loss 
ii. Very slow regrowth of hair from surgery. (Very common) 

iii. Focal alopecia; any location. (Uncommon) 
iv. Pleural effusion; it is a grave prognostic sign. (Rare) Likely due to 

lymphoma in the myocardium. 
h. Protocol: 

v. Visit 1: CBC + administer lomustine + give Depo-Medrol at the 
time of stitch removal = 10-14 days post-op. 

1. Also start vitamin B12, probiotic, LCHP diet. 
vi. Visits 2-6: Recheck, CBC, & lomustine 4 weeks later. 

vii. Visit 6: Repeat ultrasound: measure small bowel wall thickness. 
i. Success is remission, not cure. 

viii. Vomiting stops 
ix. Good appetite 
x. Weight gain (if weight loss initially) 

xi. Good quality of life 
xii. Small bowel walls normal or greatly improved. 

j. At 6th dose  
xiii. Explain that discontinuing lomustine will eventually result in 

relapse. Cats do not respond after relapse occurs. Continuing long 
term results in greater longevity. 

xiv. Measure the small bowel wall. 
1. If improved or normal and clinical signs are gone or much 

improved: 
2. Give 2 more doses at 6 week intervals + Depo-Medrol 

then continue at 8 week intervals long-term. If decline 
occurs, revert to 4 or 6 week intervals. 

k. The capsule becomes very sticky when moist. 
xv. Use a Pill Popper if needed for clean administration. 

xvi. Give water with two 2X2 gauze squares (soaked in water) to 
prevent the capsule from sticking to the esophageal wall and 
causing an esophageal stricture. 

xvii. If pill becomes sticky, roll it in Corn Starch. 
l. Sources of lomustine 

xviii. Local pharmacies or veterinary distributors 
1. CCNU 
2. 10 mg capsules; bottle of 20 
3. ~$200 per bottle/~$10 per capsule 
4. When available 

xix. Apotheca Pharmacy, San Antonio, TX   
1. Phone: (210) 226-1112 
2. Fax: (210) 226-1119 
3. 6, 9, and 12 mg capsules 
4. $8.00 each (either size) 

m. Treating the fractious cat 
xx. Induce with isoflurane or sevoflurane using induction chamber (or 

face mask). 
xxi. Draw blood and perform CBC. 

xxii. Pass a 12 Fr. red rubber catheter into the stomach. 
xxiii. Put the contents of a lomustine capsule in 5 ml of water in a 6 cc 

syringe; shake well. Flush through the stomach tube. 
xxiv. Administer Depo-Medrol. 
xxv. Cat will recover in 15 minutes and can be discharged immediately. 

e. Treatment without a confirmed diagnosis  
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1. The cat has the correct clinical signs, especially significant weight loss. 
2. The small bowel walls are thickened according to U/S. 

a. Or, U/S not available. 
3. Owner will not agree to a laparotomy for biopsies  OR 
4. The cat is not a good candidate for a laparotomy. 
5. The odds are 95+% that the cat has either IBD or lymphoma. 
6. I prefer to treat for lymphoma because both will respond to the lomustine + steroid 

protocol. 
7. It is ESSENTIAL that you receive informed consent from the owner and document 

it in your records.   
O. Take Home 

a. Chronic vomiting is VERY common in cats. 
b. It is so common that we have made excuses for it. 
c. Therefore, clients usually do not report it. 
d. You have to ask about it. 
e. Chronic vomiting is not normal. 
f. Chronic vomiting originates from the small bowel, not the stomach 98% of the time. 
g. Chronic small bowel disease is segmental in most (about ¾) of cats. 
h. Proper biopsies need to be made in the proper locations, as determined by full bowel inspection 

(run the bowel). 
i. Proper biopsies need to be full-thickness. 
j. You can do it, and you should do it. These do not have to be referral cases. 
k. You can treat these cats, and you should treat these cats. They do not have to be referrals. 
l. You clients and your bottom line will appreciate it. 

P. Vaccinations during chemotherapy 
a. No veterinary reference available 
b. CDC: Recommendations of the Advisory Committee on Immunization (ACIP): Use of vaccines 

and Immune Globulins in Persons with Altered Immunocompetence. 
i. “Killed or inactivated vaccines do not represent a danger to immunocompromised persons 

and generally should be administered as recommended for healthy persons.” 
ii. “Frequently, the immune response of immunocompromised persons to these vaccine 

antigens is not as good as that of immunocompetent persons; higher doses or more frequent 
boosters may be required, although even with these modifications, the immune response 
may be suboptimal.” 

iii. “When cancer therapy or immunosuppressive therapy is being considered, vaccination 
ideally should precede the initiation of chemotherapy or immunosuppression by greater 
than or equal to 2 weeks.” 

iv. “Vaccination during chemotherapy or radiation therapy should be avoided because 
antibody responses are suboptimal.” 
a. What if long-term (maintenance) chemotherapy is used? 

c. Our dilemma 
i. Chemotherapy patients will be in our hospitals monthly. 

ii. Exposure to respiratory viruses is likely to occur. 
iii. FHV-1 is a very poor antigen. 
iv. It does not produce sterilizing immunity. 
v. Exposure results in infection and illness. 

vi. It has the shorted DOI of all of our major vaccines. 
d. My Plan 

i. Herpesvirus vaccine is the most important because it is the most common hospital 
pathogen. 

ii. Infection in an immunocompromised patient can be deadly. 
iii. Ideal: Give FVRCP > 2 weeks before starting and repeat every 6 months. 
iv. When boosters are due: 

a) Give FVRCP one week before the next dose: the best compromise of 
immunocompromise and immune response. 

b) Use a killed product. 
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c) Do not give with other vaccines. 
 

Resources 
 

http://veterinarymedicine.dvm360.com/how-handle-chronic-vomiting-cats 
 
Summary Article 
Diagnostic Algorithm 
Relevant diagnostic images 
Client Handout: Chronic Intestinal Disease in Cats 
(Downloadable) 
Client Handout: Inflammatory Bowel Disease 
Client Handout: Lymphoma 
Selling the Laparotomy 
Performing the Laparotomy 
Dr. Norsworthy’s experience with lomustine 
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http://www.abaxis.com/vetcom/volume-54/  

 
This publication has an article written by Dr. Norsworthy that is an excellent summary of these diseases and their 
diagnoses. 
____________________________________________________________________________________________ 
“Intestinal lymphoma is likely the most underdiagnosed cause of chronic gastrointestinal disease and vomiting in the 
cat.  Of the last 100 full thickness feline intestinal biopsies that I have evaluated, 35 were positive for lymphoma, 60 
were positive for some degree of chronic enteritis and 5 were normal.  Six cases that were originally diagnosed as IBD 
were later confirmed as lymphoma within 1 year.  All 35 positive cases were from three practices that regularly 
perform laparotomy-obtained full thickness biopsies.   
 
The likelihood of diagnosing feline intestinal lymphoma is more a measure of the surgeon’s willingness to perform full 
thickness intestinal biopsies than it is the actual incidence of the disease.  Twenty to thirty percent of cats with chronic 
GI disease are likely due to lymphoma. If a veterinarian who regularly sees cats has not made the diagnosis of 
intestinal lymphoma in the last year, it is probably only because he or she has not performed any full thickness 
intestinal biopsies.” 
 
J Scot Estep, DVM, DACVP 
Texas Veterinary Pathology 
(830) 237-2955 
http://texvetpath.com 
____________________________________________________________________________________________ 
 

Summary: Chronic Vomiting in Cats 
 
- The Great Four Excuses for chronic vomiting are: 1) He eats too fast, 2) She has a sensitive stomach, 3) It’s just 
hairballs, and 4) “He’s just a puker,” to quote one of my clients. We have accepted these largely because we have not 
known what to do when the blood panel was normal or when endoscopic biopsies of the stomach were normal. 
 
- Mild to moderate thickening of the small bowel initially usually affects peristalsis and results in hypomotility. This is 
what initiates chronic vomiting. Moderate to severe thickening results in malabsorption and results in weight loss, 
often followed by polyphagia.  
 
- The clinical signs of small bowel disease are chronic vomiting, chronic diarrhea, weight loss, or a combination. Note 
that older cats that do not have diabetes or hyperthyroidism and do not have vomiting or diarrhea but are gradually 
losing weight should have abdominal ultrasound with emphasis on the small bowel. 
 
- Cats presented for acute vomiting for 2-4 days (often several times per day) should be queried about the presence of 
chronic vomiting that has preceded the acute episode. Many cats with chronic small bowel disease have episodes of 
acute vomiting (acute on chronic). If chronic vomiting is present, abdominal ultrasound is indicated. 
 
- When ultrasound is utilized to measure the small bowel wall, one needs to be careful about how ‘normal’ is defined. 
The study clearly showed that 0.28 cm or greater justifies surgical biopsies. Some references state that up to 0.32 cm is 
normal. The study shows that cats with measurements of 0.28 cm or more have a 99% chance of having chronic small 
bowel disease. 
 
- Over three fourths of the cats in the study had some ultrasound measurements that were normal and others that were 
abnormal. This represents segmental disease and demands that at least six ultrasound measurements be made with the 
expectation that some will be normal. See Figure 2. However, even in the presence of chronic small bowel disease, a 
few cats will have normal small bowel measurements. 
 
- Surgery can be performed very safely; however, precautions must be taken because many of these cats have body 
condition scores of 2/9 and 3/9. Fifty percent of them have neoplasia, and most are over 12 years of age. The greatest 
complication to surgery is hypothermia so several steps should be taken to maintain body temperature.  
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- Although endoscopy is often used to obtain small bowel samples, it is limited because only a very small portion of 
the small bowel is accessible and its inability to obtain full thickness biopsy samples. The segmental nature of this 
disease greatly reduces the sensitivity of endoscopic biopsies. 
 
- The incidence of chronic enteritis (usually inflammatory bowel disease) and neoplasia is almost equal. See Table 1. 
Over 90% of the cats with intestinal neoplasia have lymphoma. 
 
- There is mounting evidence that some cases of IBD will transform to lymphoma. If we can diagnose cats at the IBD 
stage, we have a therapeutic chance of preventing progression to lymphoma, saving the owners hundreds, or even 
thousands, of dollars and prolonging the cats’ lives. 
 
- Vomiting of hairballs is not nearly as ‘normal’ as we have thought. It is usually the result of hypomotility caused by 
inflammatory or neoplastic chronic small bowel disease. 
 
- A cat diagnosed with hairball obstruction should have small bowel biopsies 4+ cm aboral to the obstruction to find 
the underlying cause of hypomotility. 
 
- In the study, 25% of the cats taken to surgery were presented for an annual examination. Careful history taking, 
including proactively asking about vomiting and a comparison of prior and present weights, is an opportunity to 
identify cats that have not caused alarm in their owners. Failure to motivate your clients to have annual examinations 
on their cats is a tragic loss to the cat, the owner, and your practice. 
 
- If the pathologist reports chronic enteritis, one must rule out chronic parasitism (especially Giardia and 
Physaloptera), dysbiosis (formerly bacterial overgrowth), and food allergy/intolerance. If those are ruled out (by 
therapeutic trials), the diagnosis becomes inflammatory bowel disease (IBD). Note that it is a diagnosis of exclusion. 
 
- Resist the urge to treat these cats symptomatically: the use of diets for “sensitive stomachs,” diets for hairballs, 
hypoallergenic diets, medications for hairballs, and antiemetics (metoclopramide, ondansetron, maropitant, famotidine, 
etc.). Although there may be improvement for weeks to months, the symptoms of serious, underlying disease is only 
being masked.  
 
- However, there will be situations in which laparotomy and biopsy are not feasible, either due to the owner’s finances 
or reluctance or due to the cat’s condition. If the cat is stable (no or minimal weight loss), a six week food trial can be 
performed using a novel protein diet or a hydrolyzed protein diet. If that is not successful, some owners will agree to 
surgery. Alternatively, a therapeutic trial with a corticosteroid may be considered. However, treatment of a cat with 
lymphoma with only a corticosteroid may jeopardize the outcome of subsequent chemotherapy.  
 
- If IBD is diagnosed, a high-fiber diet or a low-residue diet plus corticosteroids plus a probiotic plus injectable vitamin 
B12 should be prescribed. In general the response to treatment is good to excellent. However, it is not curative so long-
term treatment is required. If possible, do not give steroids during these therapeutic trials. 
 
- If lymphoma is diagnosed, the Modified Wisconsin Protocol, chlorambucil plus prednisolone, or lomustine plus 
prednisolone should be used. My preferred approach is the latter. Lomustine is given PO q4w. A CBC is performed at 
the time of each treatment to monitor for the only significant side-effect, neutropenia. If neutropenia occurs, the next 
dose of lomustine is delayed until the neutrophil count is normal, generally two weeks. The typical treatment protocol 
is six doses of lomustine. Some cats require more than six doses. Survival can be increased by extending treatment to 
long-term but only given lomustine every 6-8 weeks. If a cat comes out of remission, rescue is very difficult with any 
protocol.  
 
Footnote: 
 
Buprenorphine SR by ZooPharm (www.zoopharm.net) 
 
Key Features of Buprenorphine SR™ 
- Provides sustained release delivery of Buprenorphine in a fully biodegradable liquid polymer matrix 
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- Provides a consistent 72-‐hour release profile with consistent drug absorption 
- Provides blood levels greater than 1 nanogram/mL for post-operative analgesia 
- Formulation can be injected subcutaneously through a 22-‐gauge needle 
 
Pharmacokinetics 
 
Buprenorphine is metabolized by the liver, via CYP3A4 (also CYP2C8 seems to be involved) isozymes of the 
cytochrome P450 enzyme system, into norbuprenorphine (by N-‐dealkylation). The glucuronidation of buprenorphine is 
primarily carried out by UGT1A1 and UGT2B7, and that of norbuprenorphine by UGT1A1 and UGT1A3. These 
glucuronides are then eliminated mainly through excretion into the bile. The elimination half-‐life of buprenorphine is 
20–73 hours (mean 37). Due to the mainly hepatic elimination, there is no risk of accumulation in patients with renal 
impairment.5 
 
Buprenorphine's main active metabolite, norbuprenorphine, is a µ-‐opioid, δ-‐opioid, and nociception receptor full 
agonist, with a κ-‐opioid receptor partial agonist. Buprenorphine antagonizes its effects. In an unpublished study, three 
dogs administered 270 ug/kg subcutaneously had plasma concentrations that rose rapidly reaching average Cmax of 
2.14 ng/mL at an average Tmax of 1 hour. Notably average plasma concentration remained over 1.0 ng/mL from under 
1 hour to over 72 hours post injection. 
 
A recently published study in the Journal of the American Association for Laboratory Animal Science, tested this 
sustained-‐release formulation of buprenorphine in rats for analgesic efficacy and plasma concentration over a 72-‐h 
time period. Rats were injected subcutaneously with either 1.2 mg/kg sustained-‐release formulation (Bup-‐SR), 0.2 
mL/kg buprenorphine HCl (Bup-‐HCl) and tested in a thermal nociception model or a surgical postoperative pain 
model. In both models, Buprenorphine-‐SR showed evidence of providing analgesia for 2 to 3 d, reporting plasma 
concentrations of buprenorphine remaining over 1 ng/mL for 72 h after a single dose.6 
 
A pilot study, conducted in domestic cats was designed to determine if the sustained release Buprenorphine SR™ 
formulation was equivalent to repeated doses of transmucosal administration of the commercial preparation 
Buprenex™ over a period of 72 hours. Animals received either a single, subcutaneous injection of Buprenorphine SR 
at a dose rate of 120 mcg/kg, or a transmucosal dose of buprenorphine HCl [Buprenex™] every 12 hours for 72 hours. 
Results from analysis of blood samples [obtained at 1, 4, 8, 12, 18, 24, 36, 48 and 72 hours], reported data showing 
that only the single-‐dosed Buprenorphine SR cats maintained therapeutic blood levels for 72 hours.7 
 
No visible injection site irritations or clinical side effects were reported within both test groups.7 
 
5. Moody DE, Fang Lin SN, Weyant DM, Strom SC, Omiecinski CJ. Effect of Rifampin and Nelfinavir on the Metabolism of Methadone and 
Buprenorphine in Primary Cultures of Human Hepatocytes. Drug Metab Dispos December 2009 37:2323-29. 
6. Foley PL, LiangH, Crichlow AR. Evaluation of a sustained release formulation of buprenorphine for analgesia in rats. JAALAS Vol 50, No 2, 
March 2011, 198–204. 
7. Pilot Study: Comparison of sustained release buprenorphine and transmucosal buprenorphine in cats. 
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Chronic Renal Disease 

Gary D. Norsworthy, DVM, DABVP (Feline) 
Alamo Feline Health Center  ♦  San Antonio, Texas 

 
New treatments now make it possible to treat chronic renal disease and give cats several extra years of good quality 
life. These treatments will be the focus of this lecture. 
 
1) Calcitriol 

a) Renal disease leads to phosphorus retention 
i) The kidneys are not able to excrete it properly. 
ii) Hyperphosphatemia causes appetite depression. 
iii) Three Possible Solutions 

(1) Lower P (Plan A) 
(a) Proper renal excretion of excess P 
(b) Cannot happen in kidney disease 

(2) Raise Ca 
(a) Increase calcitriol production by the kidneys because it (Plan B) 

(i) Decreases renal excretion 
(ii) Mobilizes from the bones 
(iii) Cannot happen because calcitriol production stops in renal disease. 

(b) Stimulate the parathyroid glands (Plan C) 
(i) Increased PTH is produced in the parathyroid glands. 
(ii) Parathyroid function increases by hyperplasia (increased number of cells) and hypertrophy (increased 

size of the cells) of the parathyroid cells. 
(iii) Ca increases due to mobilization of Ca from the bones, increased GI calcium uptake, and decreased 

urinary calcium loss (same results of calcitriol).  
(iv) Results in Renal Secondary Hyperparathyroidism (RSHPT).  
(v) Calcium increases in the blood. Ca:P ratio normalizes. 
(vi) Problem solved. 

1. Except 
2. Once hypertrophied, the parathyroid glands cannot be slowed or stopped.  
3. Calcium increase becomes excessive. 
4. Calcification occurs in tissues, notably the kidneys. 
5. Rapid deterioration of kidney function follows. 
6. The cat is in renal failure; death ensues. 

 
b) Renal Disease ► ↓ Calcitriol & ↑ P ► Ca:P < 2:1 ► ↑ PTH ► RSHPT ► ↑ Ca ► Renal Calcification ► Renal Failure   
c) Effects of calcitriol: A steroid hormone made ONLY in the kidneys; the active form of vitamin D; 25(OH)2-vitamin D. 

i) Has effects on at least 30 tissue sites in the body that bear its receptor, including the kidney and the parathyroid 
gland. 

ii) It controls synthesis of over 2000 proteins: it increases 50 and decreases 40 in the kidneys alone. 
iii) Induces formation of specific calcium receptors in the kidneys with their critical regulation of calciuria causing 

Ca resorption in the renal tubules.  
iv) Increases calcium mobilization from bones if the above two mechanisms are not sufficient. 
v) Both of these are synergistic with PTH at physiologic levels. 
vi) Causes of calcitriol deficits in uremic patients 

(1) As renal function declines 
(a) Phosphorus levels rise. 
(b) Calcitriol production becomes negligible (even before creatinine becomes abnormal) because early 

intracellular elevation of phosphorus decreases it. 
(c) The loss of calcitriol production results in the kidney being unable to compensate for normalizing serum 

phosphorus. 
(2) Without calcitriol the body relies on parathyroid hormone (PTH) levels to elevate calcium (to balance the 

abnormal Ca:P) eventually resulting in renal secondary hyperparathyroidism (RSHPT) 
(a) PTH increases blood calcium levels principally by mobilizing calcium from bone and increasing renal 

tubular reabsorption. 
d) Once this begins, the body has no way to down regulate the parathyroid gland; this leads to RSHPT. 

Our Goal 
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i) Do not let RSHPT get started. 
(1) Because we cannot stop it. 

ii) To do so: 
(1) Replace calcitriol before the cascade begins. 
(2) Begin as early as possible. 
(3) Begin before phosphorus elevates. 
(4) Begin as soon as renal disease is detected. 
(5) Early detection of kidney disease 

(a) Creatinine: IRIS Stage 2 begins at creatinine = 1.6 mg/dl 
(b) SDMA begins at about the same point. Use geriatric panels, pre-anesthetic profiles, sick cat profiles. 
(c) Midlife Screen 

(i) Age 6 ~ human age 40-45 
1. The typical time that IRIS Stage 2 begins. 

(ii) Include creatinine and BUN but electrolytes (especially Ca and P) are desirable in case calcitriol is 
indicated. 

(iii) If Cr =/> 1.6, give the client the option of beginning calcitriol because about 40% of renal function has 
been lost. 

(iv) SDMA can be used to confirm the need to begin calcitriol for the skeptical client and/or the skeptical 
veterinarian. 
1. Elevated at about 40% loss of function. 
2. Not affected by lean muscle loss (like creatinine), by liver, Cushing’s, or heart disease, or by 

diabetes. 
3. Not influenced by hemolysis, icterus, or lipemia. 
4. Stand-alone price = $19.95; submit 1 ml serum. 

e) Summary 
i) 100% of cats with chronic renal disease of long enough duration will ultimately develop RSHPT. 
ii) Because, in the absence of calcitriol, the body does not have an effective way to down regulate increasing PTH 

production. 
iii) Our goals are to  

(1) Prevent PTH elevation 
(a) Because it is a uremic toxin 
(b) Because it mediates RSHPT 

(2) To prevent RSHPT because it can lead to tertiary hyperparathyroidism; very difficult to reverse.  
iv) Failure to do these 

(1) Hypertrophic (increased cell size) and hyperplastic (increased cell number) parathyroid gland cells will produce 
too much PTH. 

(2) At the advanced level (hyperplasia), calcitriol is no longer effective in suppressing PTH production as 
parathyroid cells have decreased receptors for calcitriol. 

v) THEREFORE 
(1) RSHPT needs to be prevented. 
(2) Elevated PTH (3+ times upper normal) can lead to 

(a) Lethargy 
(b) Decreased appetite 
(c) Weight loss 
(d) Further loss of nephrons 
(e) Renal failure 

(3) And we tell the client 
(a) The kidneys just wore out. 
(b) We did all we could. 
(c) Old cats die from kidney failure. 
(d) Death is inevitable.  

(4) Is that all true? 
(a) It is true that death is inevitable. 
(b) But it is possible to significantly prolong kidney function and delay the decline that leads to death. 
(c) RSHPT is one of the main reasons that kidneys “wear out.” 

vi) Signs of Clinical Response to Calcitriol 
(1) Increased appetite 
(2) Weight gain 
(3) More alert and active 
(4) Increase in longevity. 

f) Indications for calcitriol 
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i) Creatinine > 1.6 (IRIS Stage 2a) or > normal (IRIS Stage 2b, 3, 4)            |           
ii) Phosphorus < 6 mg/dl (N = 3.4-5.0)      |------  all three  

   (Normal phosphorus level is reported to be up to 8.5 – but that only applies to kittens.) 
   If P > 6 mg/dl, reduce it to < 6 mg/dl with a phosphate binder before starting calcitriol. 

iii) Normal total calcium                             | 
      OR 
(1) Ionized calcium no more than 0.1 unit above the upper limit of normal (N = 1.0-1.4 mmol/l at MSU – see below) 

g) Dosing schedules 
i) Daily 
ii) Twice per week 

(1) When calcitriol must be used on a twice per week schedule (instead of daily): 
(a) If serum phosphorus is > 6 but < 6.5 mg/dl  

(i) Low protein/phosphorus diet (renal or geriatric/senior diet) 
(ii) A phosphate binder without calcium*** 

1. Phosphate binders 
a. Good: aluminum hydroxide 

i. General Dose: 50 mg BID in food. (Actual dose: To Effect) 
ii. Conseal-AlH; www.bockvetpharma.com; chewable tabs 
iii. USP grade powder: www.letcomedical.com; 500 gm for $55 + shipping. 
iv. Mix in canned food or “shake in a baggy” with dry food. 
v. Dose for 5 kg cat: Rounded ¼ teaspoon BID in food 
vi. Dose may be doubled to reduce serum phosphorus to < 5.0 mg/dl. 
vii. A 2 month’s supply fills a 26 dram prescription vial. 
viii. Phos-Bind, www.RXVitamins.com 
ix. At toxic (overdosed) levels, AlOH may elevate serum calcium, but VERY high levels are 

needed to do this. 
b. Not good: calcium-containing 

i. Calcium acetate (PhosLo) 
ii. Calcium carbonate (Epakitin) 
iii. These will produce hypercalcemia ROUTINELY when using calcitriol. 

(b) If hypercalcemia is present: 
(i) Should be verified with ionized Ca level  

1. Michigan State University; (517) 353-0621.  Submission forms can be downloaded at 
www.animalhealth.msu.edu. Serum preferred; plasma OK without EDTA. 

2. I-Stat or equivalent in-house test: Plasma with heparin; NO EDTA   
3. N = 1.0 – 1.32 mmol/l (i-Stat) 
4. If normal, begin calcitriol 
5. If 1.42+ mmol/l, begin calcitriol using the 2X per week schedule until the calcium is normal then 

the owner may change to the daily schedule if it is more convenient. 
6. Reduce serum phosphorus, which will lower the Ca x P product. 

a. Diet with reduced protein/phosphorus (a traditional renal or senior diet) 
b. A phosphate binder without calcium (see above) 

h) When should calcitriol be started? 
i) Any cat with an elevated creatinine, phosphorus < 6, and normal ionized calcium. 
ii) The Ideal: At the onset of detectable kidney disease. 

(1) IRIS Stage II 
(a) Begins when creatinine is 1.6 mg/dl. 

(2) SDMA elevation 
(a) When 40% of renal function is lost.  
(b) About the same time as when the creatinine is 1.6 mg/dl. 

iii) Classifying and quantifying kidney disease 
(1) IRIS Classification System 

(a) Stage 1: creatinine < 1.6 mg/dl 
(b) Stage 2: creatinine = 1.6-2.8 
(c) Stage 3: creatinine = 2.9-5.0 
(d) Stage 4: creatinine > 5.0 

(2) SDMA (Symmetric Dimethylarginine) 
(a) First elevates at about creatinine = 1.6 = Onset of IRIS Stage 2 

(3) 150 cats < 10 yrs old with normal BCS undergoing routine/elective surgeries and teeth cleanings yielded the 
following results: 
(a) Approximately 30% ages 2-5 years of age will be in IRIS Stage 2. 
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(b) Approximately 40% ages 6-9 years of age will be in IRIS Stage 2. 
(4) Midlife Screens 

(a) Recommend at about age 6? …about age 5? …about age 4? 
(i) Age 6 is equivalent to humans at about age 40-45. 

(b) Can use a Pre-surgery panel that includes creatinine and BUN (electrolytes not essential but preferred) 
(c) You may confirm IRIS Stage 2 with SDMA if you or the client is skeptical. 

i) Dosing calcitriol (See Chart Below) 
i) Studies presented in 1993 using 6 ng/kg q24h PO resulted in frequent hypercalcemia leading to ectopic calcification 

(especially in the kidneys).  
(1) This gave calcitriol a bad name and created much controversy. 
(2) DO NOT USE THIS DOSE. 

ii) 2.5 ng/kg q24h PO is recommended 
(1) This is the typical schedule to use when the serum calcium and phosphorus are in the normal range. 

OR 
(2) A twice weekly schedule 

(a) Typically, 9 ng/kg every 3.5 days (2X per week) 
(b) This can also be used if the serum calcium and phosphorus are in the normal range. 
(c) This is the schedule you must use when the serum calcium or phosphorus is elevated. 

(i) Use it if you are not able to run ionized calcium levels. 
iii) US Compounding; 800-718-3588; Conway, AR. 

(1) Plan A: Nagode System using 0.25 ml per dose regardless of weight of the cat and daily vs. 2X/week dosing 
schedule. However, nine concentrations are made and sold directly to the client. See chart below. 

(2) Plan B: Norsworthy System using four concentrations that are purchased by the veterinarian in 1, 4, or 8 oz. 
quantities and dispensed by the veterinary practice to clients. The dose is NOT standardized as in Plan A. See 
chart below. 

iv) Caution: A twice per week prescription and a daily prescription are different concentrations. Be sure your clients 
know not to use them interchangeably. Only use it as stated on the prescription label. 

j) Monitoring 
i) Serum phosphorus levels 

(1) If < 5.0 ng/dl, expect best response to calcitriol 
(2) If 5.1-7.5 mg/dl, expect poor response to calcitriol 
(3) If 7.6 -8.0 mg/dl, expect no response to calcitriol 

ii) Serum total calcium levels 
(1) Check after 2-4 weeks of treatment 

(a) If increasing, recheck in another 2 weeks  
(b) If still increasing, go to 2X/wk protocol. 

(2) Then, if stable 
(a) Check Ca about every 3 months as part of the normal kidney recheck consisting of creatinine, BUN, 

phosphorus, calcium, potassium, PCV, TCO2, (blood pressure). 
k) How to Begin 

i) Understand how CTA works and how it is beneficial to the cat. 
(1) All veterinarians 
(2) Remainder of your staff: receptionists and technicians. 

ii) Decide if you are going to prescribe it or dispense it. 
(1) Ask your pharmacist if your state permits this. 

iii) Decide when you plan to begin treatment. 
(1) 40% Loss: Cr=1.6+; SDMA=15+ 
(2) 67% Loss: USG = 1.008-1.012 (Isosthenuria) 
(3) 75% Loss: Creatinine=2.2+ (2.5+) (above normal reference range for your machine/lab) 

iv) Decide how you are going to find cats that need calcitriol 
(1) Midlife Screen: Ages 6-9 
(2) Geriatric Screen: Ages 10+ 
(3) Pre-anesthetic blood panels. 

(a) Elective surgery, dental cleanings, etc. 
(4) Sick cat blood panels. 

v) Identify current cases of chronic renal disease under treatment. 
(1) Contact and educate these clients. 

(a) Letter (see below) 
(b) Client Handout (see below) 

vi) If you are going to dispense it: 
(1) Order calcitriol and supplies 
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(a) Calcitriol: which pharmacy to use? 
(b) Dark, glass bottles 
(c) Withdrawal caps 
(d) Syringes 

(2) Train staff for filling prescriptions 
(a) 4 concentrations 
(b) Weight of the cat 
(c) Daily vs. 2X/week 
(d) Cost to client for each option. 
(e) Post reference charts in appropriate places 

(3) Develop computer codes 
(a) 4 concentrations 
(b) Daily vs. 2X/week 
(c) 1 mo. vs. 3 mos. 
(d) Cost to client for each option. 

l) Develop your presentation to clients 
i) Your cat has lost XX% of renal function. 
ii) Kidneys are like new cars.  

(1) New cars are used cars as soon as they leave the dealership. 
(2) Kidneys begin wearing out during the first year of life. 
(3) Show graph with known loss points. 

 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Plan A: Calcitriol Dosing Dispensed by Pharmacy 
 
       Daily Schedule          Twice Per Week Schedule** 

Body Weight 2.5 ng/kg q24h PO 9 ng/kg q3-4d PO 
0-5 pounds 4 nanograms 16 nanograms 
5-7 pounds 8 nanograms 24 nanograms 

7-10 pounds 12 nanograms 32 nanograms 
10-14 pounds 16 nanograms 48 nanograms 
14-21 pounds 24 nanograms 80 nanograms 
21-29 pounds 32 nanograms 96 nanograms 

 
Note: Dose for all body sizes whether daily or twice per week: 0.25 ml. The calcitriol amounts above are in 0.25 ml of liquid. 

** Must be used when Ca or P is elevated. 
 

CAUTION: A twice per week prescription and a daily prescription are different concentrations (so the actual 
administered amount is 0.25 ml).  Do not use them interchangeably. Only use it as stated on the prescription label. 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 

Plan B: Calcitriol Dosing Dispensed by the Veterinary Practice* 
 

        Daily Schedule            Twice Per Week Schedule** 

Weight (#) ng/ml ml/day ml/mo ml/3 mo ng/ml ml/dose ml/mo ml/3mo 

 up to 7.0 26 0.25 7.5 22.5 96 0.25 2.0 6.0 
7.0-9.9 26 0.40 12.0 36.0 96 0.40 3.2 9.6 

10.0-12.9 26 0.50 15.0 45.0 96 0.50 4.0 12.0 
13.0-17.9 72 0.25 7.5 22.5 260 0.25 2.0 6.0 

18.0+ 72 0.30 9.0 27.0 260 0.30 2.4 7.2 

 
*This is legal in many states & varies by pharmacy. Check with your pharmacist regarding your state.  

** Must be used when Ca or P is elevated. Otherwise, either dosing schedule is effective. 
 

CAUTION: A twice per week prescription and a daily prescription are different concentrations.  Do not use them 
interchangeably. Only dose as stated on the prescription label. 
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 
Compliance, Cost, and Miscellaneous 

 
1. Client compliance is more likely to be higher using a daily dosing plan. Compared to the twice per week schedule, efficacy is 
less affected if a dose is missed. 
2. The twice per week dosing plan is less expensive. One missed dose is equivalent to missing 3 to 4 doses when using a daily 
schedule. 
3. Calcitriol must be kept in a dark (amber) bottle to protect it from light. 
4. Calcitriol reacts with plastic so it must be stored in a glass bottle. 
5. When preparing calcitriol for in-house dispensing, dispense in ½, 1, or 2 oz. amber glass bottles). Owner uses a 1 cc syringe for 
measuring and administration. Dispense several syringes with each prescription. 
6. Do not refrigerate calcitriol. 
 a. When refrigerated, the oil base congeals. 
 b. When warmed it will not disperse evenly again. 
7. The dose is constant for body sizes using the Nagode Plan. It varies for body sizes using the Norsworthy Plan.  
8. The concentration varies for daily vs. twice per week using either Plan. 
9. The calcitriol product from US Compounding is chicken flavored. It has enough chicken protein to cause a reaction to cats 
allergic to chicken. If chicken is not acceptable, US Compounding recommends bubble gum flavored (the favorite for cats!) or 
they have a tuna flavor that is not from a meat protein source. 

 
 

Thanks to Larry A. Nagode, DVM, PhD, Ohio State University, for information and inspiration. 
 

For a more in-depth discussion on calcitriol, see Dr. Nagode’s program from VIN at: 
http://www.vin.com/members/library/Library.aspx?pid=4&catid=2700 
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Options for Ionized Calcium 
 

Diagnostic Center for Population and Animal Health (Michigan State) 
- Specimen requirement: 0.5 mls serum in a leak-proof tube; Refrigerate or Freeze sample prior to shipment, Ship 

OVERNIGHT on ice 
- Results: 2-5 days 
- List Price: $8.50 plus cost of shipping (overnight on ice) 

IDEXX Reference Lab 
- Specimen Requirements: 1 mL serum refrigerated (spun, separated, and frozen, if possible) Interferences: hemolysis, non-

heparin anticoagulants 
- Results: 1–3 working days 
- List Price: $61.49 

Antech Reference Lab 
- Sample requirement: for accurate measurement of Ionized Calcium (iCa2+) is serum that has been anaerobically 

transferred from the spun SST or RTT (using a needle and syringe to avoid air exposure) into a plain RTT.  Please boldly 
label the sample tube as SERUM and keep frozen or cold.  Samples that have been exposed to air may have to 
artifactually decreased (iCa2+) and those transported in SST tubes may have artifactually increased (iCa2+). 

- 2ML SERUM (PREFERRED) 
- HEPARINIZED PLASMA FROM A GREEN VACUTAINER IS ALSO ACCEPTABLE. *GREEN TOP 

MICROTAINERS ARE NOT ACCEPTABLE BECAUSE THE SAMPLE MUST BE ANAEROBIC. 
- **Anaerobic procedure:  draw blood sample into either a plain RTT or SST, centrifuge sample, then use a needle and 

syringe to transfer serum into a plain RTT, labeled appropriately as serum.** 
- Results: 1-3 days 
- List Price: $49.61 

Heska Element POC™ Blood Gas & Electrolyte Analyzer 
- In-house, hand held model 
- Sample Requirement: 100 ul of whole blood or Lithium Heparinized Blood 
- Results: 2 minutes 
- Analyzer Cost: $7995 (Henry Schein)  
- Cartridge Cost: One cartridge – runs 17 parameters (11 measured, 6 calculated) $18.00 each 
- Cartridges stored at room temperature (shelf life 3 – 6 months) 
- Machine must be updated every 6 months (will update automatically via office Wi-Fi) 
- Cartridge runs quality control before sample must be added (opposite of i-STAT machine, this prevents sample loss if 

cartridge fails) 

VetScan i-STAT 1 by ABAXIS 
- In-house, hand held model 
- Sample Requirement: 95 ul of whole blood or Lithium Heparinized Blood 
- Results: 2 minutes 
- Analyzer Cost: $7750 (Patterson Vet) 
- Cartridge cost: 10 different Cartridges Available – 2 run ionized calcium: CG8+ ($15.85 each) and CHEM8+ ($19.25 

each) 
- Machine must be updates every 6 months. (Manually via USB connection to computer) 
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Gary  D.  Norsworthy ,  DVM                               

 
     Diplomate, American Board of Veterinary Practitioners 
                                    Feline Specialty 

Chief of Staff, Alamo Feline Health Center  ♦  Adjunct Professor, Mississippi State University & Western University 
 
 
Date 
 
To my clients with a cat with kidney disease: 
 
There is a new development in the treatment of chronic kidney disease in cats that promises to extend their lives for 
another one to two years. I will give you the short version in this letter. The long version is attached if you wish to get 
more in-depth information about this important topic. 
 
One of the consequences of kidney disease is an increase in phosphorus in the blood. Properly functioning kidneys will 
not let this happen because they release excess blood phosphorus into the urine. As kidney function begins to decline 
this system fails; therefore, the body has to find another way to achieve a proper phosphorus level. This response is 
based on the body’s need for twice as much calcium in the blood as phosphorus. Calcium is removed from the bones to 
correct this imbalance. However, as you may guess, removing calcium from the bones is not a good long-tern solution. 
 
Calcitriol (cal sa TRY all) is a hormone normally made in the kidneys. One of its many purposes is to increase calcium 
in the blood. However, in cats with kidney disease, production of calcitriol is lost very early in the disease process. By 
giving a replacement form of calcitriol to your cat, the bone destruction previously described does not occur. 
 
Calcitriol is a liquid that is made in two concentrations. One is to be given once per day; the other is given twice per 
week i.e., every 3 to 4 days. The two concentrations permit administration of a very small volume with each dose. 
Either approach works equally well; we recommend whichever approach will work best for you and your cat. 
 
If we have checked your cat’s blood phosphorus and calcium levels (as part of the routine three month recheck) within 
the past six weeks and they are normal, you can pick up the medication and begin immediately. Otherwise, we need to 
see your cat for updated blood tests before we can begin calcitriol. 
 
I have researched this for over nine years and participated in a long-term study that lasted over five years. I will be one 
of the authors on a paper that will likely publish in a veterinary journal in about one year about the now-documented 
beneficial effects of calcitriol in cats. Although the paper is not written, the data are very good and show that calcitriol 
can significantly increase your cat’s life by adding quality months and years.  
 
If you wish to put your cat on it and your cat’s blood tests are current, call and we will get the prescription ready for 
you to pick up. If we need to update your cat’s blood tests, please call 404-2287 and make an appointment with me or 
one of the other veterinarians. 
 
Sincerely, 
 
Gary D. Norsworthy, DVM, DABVP (Feline) 
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Gary D. Norsworthy, DVM, Diplomate ABVP (Feline) � Lisa M. Restine, DVM � Anne Romeo, DVM 

 
 

Calcitriol for Cats with Kidney Disease 
 
Calcitriol is a hormone produced in the kidneys. Its production falls to nearly zero when the cat has kidney disease. It 
is used to prevent Renal Secondary Hyperparathyroidism (RSHPT). 
 
RSHPT is a mouth-full to say, a mind-full to remember, but a very important complication of kidney disease that needs 
to be prevented. Here are eight steps that summarize how it affects the cat. 
 
--------------------------------------------------------------------------------------------------------------------------------------------------------- 
                1                         2                          3                    4              5               6                     7                           8 
Kidney disease ► ↓ Calcitriol & ↑ P ► Ca:P < 2:1 ► ↑ PTH ► RSHPT ► ↑ Ca ► Renal calcification ► Kidney failure   
--------------------------------------------------------------------------------------------------------------------------------------------------------- 
 
1. We consider kidney disease to be present when about 40% of kidney function is lost. It may last many months to a 
few years before kidney failure occurs and becomes life-threatening. It is usually documented and monitored with 
creatinine values. It can be confirmed with a test called SDMA.  
 
2. Kidney disease results in two problems. First, calcitriol production drops to nearly zero. Second, the kidney loses its 
ability to move phosphorus (P) from the blood into the urine resulting in blood P levels that are too high.  
 
3. The body needs twice as much calcium (Ca) as P in the blood. With an excess of P, the ratio drops below the desired 
2:1 ratio.  
 
4. When the body no longer has the ability to efficiently dump P into the urine (due to kidney disease), it seeks ways to 
fix the Ca:P ratio problem. If sufficient calcitriol is available, calcitriol solves the problem by increasing the Ca level. 
However, it is not available in kidney disease. Therefore, the backup plan is to use the parathyroid gland to increase Ca 
levels. It increases production of parathyroid hormone (PTH), the agent that stimulates the parathyroid gland.  
 
5. Prolonged increased PTH production overstimulates the parathyroid glands resulting in an increase in its size and 
function. This is called Renal Secondary Hyperparathyroidism.  
 
6. The increase in parathyroid function removes Ca from the bones, increases absorption of Ca from the intestines, and 
inhibits the kidneys from releasing Ca into the urine. These changes shunt Ca to the blood to fix the Ca:P ratio 
problem. Simply put, if the body cannot decrease the blood P level, it solves the problem by increasing the blood Ca.  
 
7. Although an increase in Ca in the blood solves the immediate problem of a low Ca:P ratio, the enlarged and 
overstimulated parathyroid glands are now functioning without a control system to tell them when they need to slow 
down or stop. This results in too much Ca accumulating in the blood. As a result, Ca is laid down in tissues throughout 
the body, most notably in the kidneys. Eventually, excessive Ca in the kidneys causes calcification of kidney tissue. 
These Ca deposits clog the kidneys’ filtration system. 
 
8. Calcification results in declining kidney function leading to life-threatening kidney failure.  
 
 
In summary, RSHPT worked to solve one problem (lack of enough Ca in the blood), but it resulted in another (kidney 
failure). Instead of helping the cat, the end result is harm to the cat. 
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The ongoing problem with RSHPT is that the body has no way to turn off hyperfunctioning parathyroid glands. The 
enlarged parathyroid glands continue pulling Ca out of the bones and laying it down in tissues throughout the body. 
Thus, we need to prevent RSHPT from happening. That is where calcitriol comes in.  
 
Calcitriol raises blood calcium levels without stimulating the parathyroid glands. It prevents the parathyroid gland 
from making increased PTH and becoming overstimulated. However, it needs to be given BEFORE parathyroid 
overstimulation occurs. Thus, calcitriol needs to be started early in the courses of kidney disease. It is best started when 
the blood Ca and P levels are still normal.  
 
If the blood level of P is elevated at the time kidney disease is detected, it must be controlled with a drug called a 
phosphorus binder. This drug is put in the food or taken orally. It binds to the phosphorus in the food so P is not 
absorbed into the body. Instead, excess P is passed in the stool. If your cat already has an elevated P level at the time of 
diagnosis, or if the P elevates during the course of treatment, a phosphorus binder is started. It will usually have to be 
given long-term.  
 
Calcitriol should be started as soon as kidney disease is detected. There are several factors in this determination, but 
creatinine values are a very important part of that decision. 
 
Calcitriol may be given on a daily schedule or on a twice per week schedule. If Ca and P levels are normal, we 
recommend whichever schedule works best for you and your cat. However, when the P level or the Ca level is too 
high, calcitriol must be given twice per week. When these problems are resolved, it can be continued on a twice per 
week schedule or given on a daily schedule.  
 
Calcitriol is made in different concentrations based on the cat’s body weight and whether or not you are giving it daily 
vs. twice per week. IT IS VERY IMPORTANT NOT TO USE THE SAME PRESCRIPTION (CONCENTRATION) 
BETWEEN DAILY AND TWICE PER WEEK SCHDULES. ONLY GIVE IT AS DIRECTED ON THE 
PRESCRIPTION LABEL. If you wish to change from one schedule to another, a new prescription will be needed. 
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Gary D. Norsworthy, DVM, Diplomate ABVP (Feline) � Lisa M. Restine, DVM � Anne Romeo, DVM 

 
Screening for Early Kidney Disease 

 
For many years, we have recommended an annual blood panel for cats 10 years of age or older. The most common 
abnormality found is early chronic kidney disease. Recent advances have made earlier blood screening successful in 
finding and treating kidney disease even before age 10. Now we are recommending that cats six years of age or older 
have annual blood screens. The Midlife Screen is for cats 6-9 years of age. (A cat at age six is equivalent to a human at 
age 45.)   
 
Kidney disease is the number one killer of cats over 14 years of age. Although finding the disease at 10-12 years of age 
gives us a head start on treatment, finding it even earlier means that we can now add several extra years of quality life 
to thousands of cats.  We now have the tests to find it when about 40% of function is lost. About 40% of cats ages 6-9 
already have this ultimately fatal disease. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Important Kidney Facts 

 
- Most older cats die from kidney failure if they do not develop another life-threatening disease.  
 
- The kidney deterioration continues throughout the cat’s lifetime until the kidneys can no longer remove sufficient 
waste products from the blood to support life. This is called kidney failure.  
 
- There are three points in the progression of kidney disease (deterioration) that we can reliably identify: 
 
 1) 40% loss of function. The creatinine value is about 1.6 mg/dl. Although this value is still in the “normal 

range” for creatinine, the kidneys are not normal. About 40% of cats ages 6-9 are affected. 
  

Progression	  of	  Kidney	  Disease 
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2) 75% loss of function. The creatinine value first exceeds the high end of the normal range. The cat may 
appear normal; however, it often has mild weight loss and an increase in thirst and urination. The most easily 
identified sign is more wet litter in the litter box.  

 
3) 85% loss of function. The creatinine is about 5.0 mg/dl. The cat is losing weight, has a poor to decreased 
appetite, drinks and urinates excessively, experiences moderate to severe dehydration, and becomes 
progressively less active. Aggressive treatment in the hospital and at home is required if the cat is to improve. 
With treatment some cats return to a fairly a normal state of health; however, the cat should not be expected to 
live more than a year. Many live only a few weeks.  

 
Treatment with Calcitriol 

 
Calcitriol (cal sa TRY ol) is our latest tool to slow the progression of chronic kidney disease. Protocols for its use have 
been developed, and a recent study demonstrates its effectiveness in cats. The following is a summary of how it works 
to extend the life of your cat:  
 
- The body demands a 2:1 ratio of calcium to phosphorus in the blood. There needs to be twice as much calcium as 
phosphorus. 
 
- Phosphorus is found in all foods and is absorbed into the blood as the food is digested. 
 
- If the phosphorus level gets too high, normal kidneys release the excess into the blood (Plan A). However, kidney 
disease prevents that from happening, resulting in too much phosphorus in the blood and an improper calcium to 
phosphorus ratio. 
 
- Calcitriol is a hormone made by the kidneys that has a major role in calcium and phosphorus levels in the blood. It 
causes an increase in calcium in the blood (Plan B). However, calcitriol can no longer be made by the time there is 
40% loss of kidney function. This occurs about age 6 years. 
 
- Without calcitriol, the body goes to Plan C to fix the improper calcium to phosphorus ratio by raising the calcium 
level in another manner. The parathyroid gland is stimulated to fix the problem. It “fixes” it by removing calcium from 
the bones and moving it into the blood. 
 
- Plan C fixes the problem in the short-term, but it ultimately results in uncontrolled production of parathyroid 
hormone causing too much calcium to accumulate in the blood. 
 
- Excess blood calcium results in calcium deposited in various body tissues including the kidneys. This is called 
calcification and leads to a more rapid onset of kidney failure. 
 
- In short, Plan C (also known as renal secondary hyperparathyroidism or RSHPT) initially is a good thing, but it 
ultimately results in severe damage to the kidneys. Once started, it cannot be stopped, so the kidneys decline at a faster 
rate. 
 
- If given before Plan C (RSHPT) occurs, calcitriol can add 1-2 years of good-quality life to most cats with kidney 
disease. 
 
Calcitriol is a preventive drug. It works best when started early in the course of kidney deterioration. Because it is a 
hormone made by the kidneys, it has no side-effects as long as it is dosed properly. 
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2)   Benazepril 
a) AJVR, 3/01: Shown to slow progressive deterioration of the kidneys in cats. 
b) Actions (per Novartis) 

i) Inhibits the Renin-Angiotensin-Aldosterone System 
ii) Vasodilation of the glomerular efferent arteriole 
iii) Reduces intraglomerular pressure (relieves glomerular hypertension) 
iv) Decreases protein loss 
v) Increases glomerular filtration leading to increased clearance of creatinine and urea. 

c) Dose: Up to 5 kg: 2.5 mg/q24h; Over 5 kg: 5 mg/q24h 
i) Most cats will take crushed tablets in canned food 

d) Watch for development of hyperkalemia (very unlikely) 
3) Renal diet 

a) Traditional Renal Diets 
i) Reduced protein (controversial)  
ii) Reduced phosphorus 
iii) Non acidifying 
iv) Low sodium 

b) New thinking; Credit to Deb Zoran, DVM, PhD (Nutrition), DACVIM  
i) Emaciation in old cats is usually due to protein depravation. 
ii) Older cats do not digest protein well; most 12 yrs. only digest 75%. 
iii) Low protein diets are likely contributing to muscle loss in older cats. 
iv) Some feel we should be feeding high protein diets to older cats, even ones in renal insufficiency. 

(1) Change to a traditional renal diet if the BUN increases significantly. 
(2) High protein diets may increase the need for phosphate buffers (high protein diets are high in phosphorus), the 

need to monitor blood pressure more closely (renal diets are low in sodium), the need for potassium 
supplementation (renal diets are supplemented with extra potassium), and alkalization of urine (high protein diets 
are strongly acidifying). Monitoring should include creatinine, BUN, phosphorus, potassium, TCO2 or HCO3, 
and blood pressure determination. 

(3) High protein diets are contraindicated in cats with a history of calcium oxalate urolithiasis because they are so 
strongly acidifying.  

v) See handout for clients at end of this handout. 
vi) For determining carb level: https://secure.balanceit.com/tools/_gaconverter/ 
vii) Journal Feline Medicine and Surgery, August 2013 

(1) “Animals, including cats, can adapt to low protein intake and maintain nitrogen balance while depleting LBM 
(lean body mass). Current AAFCO and NRC standards for protein adequacy may not provide adequate protein to 
support LBM. The minimum daily protein requirement for adult cats appears to be 5.2 g/kg body weight, well in 
excess of current AAFCO and NRC requirements.” 

4) Hypertension 
a) About 20% of cats with renal insufficiency are hypertensive 
b) Amlodipine (Norvasc) is clearly the drug of choice; 0.625 mg/cat initial dose; adjust to response with BP checks every 48 

hrs.. 
c) ACE-inhibitors will lower blood pressure but not greatly; can be used with amlodipine for resistant cases. 

i) Asymptomatic cats 
(1) ACE-i for one month to see if that is all that is needed. 
(2) If not, add amlodipine 

ii) Retinal Detachment or Encephalopathy 
(1) Nitroglycerin ointment (1/4 inch BID to pinna); only efficacious for 48 hours + 
(2) Amlodipine + 
(3) Benazepril 

iii) Retinal hemorrhage only 
(1) Amlodipine + 
(2) Benazepril 

d) Check the blood pressure every 2-3 days until the systolic pressure is < 150 (ideal) or < 160 (OK). 
e) My preferred BP machine: HDO sold by DVM Solutions; www.dvmsolutions.com 

5) Drugs to increase food intake 
a) Famotidine; corrects gastric hyperacidity 
b) Cyproheptadine 
c) Mirtazapine: 15 mg tablet: 1/8 tablet (~2 mg) q48h (q24h if renal function normal) 

i) Has marked GI and cardiac stimulant effects if overdosed (definitely at 15 mg/dose) 
ii) Better to have it compounded into a 2 mg tablet. 

d) FortiFlora (Purina): sold for diarrhea control but some cats eat much better with it in their food. 
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e) Benazepril (main “side effect” is appetite stimulation and weight gain). 
f) Vitamin B12 injections: 250-2000 mg q3-14d. 

6)   Rechecks 
i) Most vital tests: creatinine, BUN (esp. very thin cats), phosphorus, potassium, PCV, Acid-Base, blood pressure. 
ii) First should be about 4 weeks after treatment begins. 

(1) Primarily to check compliance as there should be no change in the creatinine level. 
(2) Also, to check for hyperkalemia and hyperphosphatemia. 
(3) Check blood pressure – first and with owner present. 

iii) Every 3 months thereafter. 
iv) I perform my rechecks in-house using the VetScan by Abaxis  (The “Cat Friendly” Machine) 

(1)  Takes less than 15 minutes of run time to get results. 
(2)  Runs on whole blood. 
(3) I go to another exam while it is running. 
(4) This approach allows changes in the treatment protocol without having the client return. 
(5)  No phone call is needed the next day when you have forgotten the details of the case or when you have to leave a 

message. 
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Gary D. Norsworthy, DVM, Diplomate ABVP (Feline)  ♦  Lisa M. Restine, DVM  ♦  Anne Romeo, DVM 

 
Changing Dietary Recommendations for Older Cats 

 
It has long been known that cats have some fundamental nutritional differences from dogs. Dogs are omnivores, 
meaning that they can eat and properly digest both meat and plant material. However, cats are obligate carnivores; they 
require some meat in their diets for proper nutrition. More recently, we have begun to appreciate that cats need very 
little carbohydrates. Most current and past diets have included far more carbohydrates than the cat can properly digest.  
 
It has been recently discovered that aging cats lose their ability to efficiently digest protein. Most 12 year old cats are 
only digesting about 75% of the protein they ingest. The percentage goes down further as the cat moves through its 
geriatric years. 
 
To confound the problem even more, most cat foods have substantial amounts of protein that are not digestible to any 
cat. Cat food manufacturers are required by law to list “Crude Protein,” also known as “Total Protein” on the labels of 
their pet foods. However, that is not the same as “Digestible Protein.” An extreme example is chicken feathers. They 
are 98% crude protein but 0% digestible. They could be put in cat food cheaply, increase the crude protein amount 
substantially, but reduce the digestible protein to a very low amount. The required crude protein amount on the label 
would make this look like a very nutritious food; obviously, it would not be nutritious at all.  
 
Some cat foods are labeled “Highly Digestible.” This is a legal term that means that the included protein is about 80-
90% or more digestible. Most prescription foods and premium brand foods will qualify as “highly digestible.” Foods 
without this statement on the label often contain protein sources that are only 50-60% digestible.  
 
To make matters worse, veterinarians often recommend “kidney diets” and “senior diets” for older cats. These have 
reduced protein levels because of a widespread belief that excess protein is hard on the kidneys; consequently, 
restricting protein will make the kidneys last longer. This has been controversial for about two decades, and over the 
next few years it will likely be rejected by most veterinarians.  
 
So what does all of this mean? It means that most cats over 12 years of age are getting far more carbohydrates than 
they need. More importantly, they are usually protein deprived. They simply are not getting the quantity or quality of 
protein that they need.   
 
Where does protein depravation lead? A protein deprived cat loses weight, especially muscle mass along the spine 
and over the hips, making these structures easily felt and seen. For many years we have accepted weight loss in old 
cats as simply a consequence of aging. Now we know that our misguided feeding habits have likely caused or 
contributed to this to happening.  
 
What do we do now? It is time for a fundamental change in the way we feed older cats. Simply stated: We need to be 
feeding more protein and less carbohydrates. 
 
A few years ago there was a change in the way we fed diabetic cats. The change was from high fiber diets (high 
carbohydrates) to low carbohydrate and high protein diets. This followed the  
Atkins Diet approach for humans. Therefore, the newer diabetic cat foods are actually ideal for older cats. Purina’s 
prescription diet DM is our first choice for older cats whether or not they have kidney disease. It is available as a dry 
food, a traditional canned food, and the new “Savory Select.” All are excellent, but the traditional canned and “Savory 
Select” versions are lower in carbohydrates and higher in protein than the dry form. Our second choice is Purina’s EN, 
a food designed for cats with stomach and intestinal problems. It is a bit higher in carbohydrates and a bit lower in 
protein than DM, but it is still an excellent choice. 
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What about younger cats? A low carbohydrate and high protein diet is also an excellent choice for kittens and 
younger adults. Essentially, a food like this is good for cats of all ages. Currently, the only cats that should not be fed a 
diet like this are those that have had calcium oxalate kidney or bladder stones. 
 
Data taken from product catalogs or 
from company technical support. 

DM 
Dry 

DM 
Can 

DM 
Savory 
Select 

EN 
Dry 

EN 
Can 

k/d 
Dry 

k/d 
Can 

NF 
Dry 

NF 
Can 

Energy (kcal/cup or can) 592 191 171 528 179 477 192 398 193 
Total Digestibility (%) 85.3 81.4 89.2 88.8 83.7 84 64 86.8 87.5 
Protein Digestibility (%) 92.3 88.5 94.2 94.0 90.0 91 84 87.2 89.8 
Carbohydrate (DMB, %) 15.0 4.5 11.6 16.7 17.2 43.7 36.0 50.6 32.4 
Protein (DMB, %)  57.9 53.4 60.8 56.2 45.6 28.3 28.7 30.8 34.7 
To download: https://dl.dropboxusercontent.com/u/69563616/Renal%20Insufficiency%20Diet%20Chg%20Handout.doc 
To determine carbohydrate level in a food: https://secure.balanceit.com/tools/_gaconverter/ 
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More extensive comparisons not part of the client handout. 

 
 
Data taken from product catalogs or 
from company technical support. 

DM 
Dry 

DM 
Can 

DM 
Savory 
Select 

EN 
Dry 

EN 
Can 

m/d 
Dry 

m/d 
Can 

y/d 
Hills 

Energy (kcal/cup or can) 592 191 171 528 179 480 156 519 
Protein Digestibility (%) 92.3 88.5 94.2 94.0 90.0 91 86 96 
Carbohydrate (DMB, %) 15.0 4.5 11.6 16.7 17.2 15.5 15.7 28.6 
Dig. Protein (DMB, %)  57.9 53.4 60.8 56.2 45.6 52.0 52.8 36.3 
 
Data taken from product catalogs or 
from company technical support. 

k/d 
Dry 

k/d 
Can 

NF 
Dry 

NF 
Can 

OM 
Dry 

OM 
Can 

w/d 
Dry 

w/d 
Can 

Energy (kcal/cup or can) 477 192 398 193 321 128 280 133 
Protein Digestibility (%) 91 84 87.2 89.8 91.1 84.5 91 90 
Carbohydrate (DMB, %) 43.7 36.0 50.6 32.4 22.4 23.4 36.4 26.8 
Dig. Protein (DMB, %)  28.3 28.7 30.8 34.7 56.2 46.3 39.4 39.6 
 
Data taken from product catalogs or 
from company technical support. 

a/d 
Can 

MaxCal 
Iams 

g/d 
Dry 

g/d 
Can 

Metabolic 
Dry 

Metabolic 
Can 

Iams 
Diabetic 

Dry 

Iams 
Diabetic 

Can 
Energy (kcal/cup or can) 179 333 297 165 298 129   
Protein Digestibility (%) 90 88 97 90 92 93 90 90 
Carbohydrate (DMB, %) 15.4 12.9 41.6 38.6 38.7 31.5 25.3 15.3 
Dig. Protein (DMB, %)  44.2 41.3 33.5 34.3 31.6 39.1 46.2 57.4 
 
Data taken from product catalogs or 
from company technical support. 

Purina 
ONE 
Dry 

Purina 
UR 
Dry 

Purina 
UR 

Canned 

Hill’s 
c/d MC 

Dry 

Hill’s 
c/d MC 
Canned 

Hill’s 
s/d 
Dry 

Hill’s 
s/d 
Dry 

 

Energy (kcal/cup or can) 452        
Protein Digestibility (%)         
Carbohydrate (DMB, %) 36.9 31 10 42 29 32 18  
Dig. Protein (DMB, %)  38.8 45 50 35 43 33 41  

	  
Data taken from product catalogs or 
from company technical support. 

Hill’s 
k/d Kid 

Care 
Dry 

Hill’s 
k/d Kid 

Care 
Stew 

(Canned) 

Hill’s 
Met + 
Urin 
Dry 

Hill’s 
Met + 
Urin 
Stew 

(Canned) 

    

Energy (kcal/cup or can) 289 60       
Protein Digestibility (%) 86 97 90 93     
Carbohydrate (DMB, %) 42.6 36.2 30.5 29.5     
Dig. Protein (DMB, %)  24.5 28.4 34.3 35.6     
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Low	  Carb,	  High	  Protein	  Fancy	  Feast	  Canned	  Products	  
Dry	  Matter	  Basis,	  Revised	  February	  2014	  

 

	   	  
	  Protein	  

	   	  
Carbohydrates	  

Fancy	  Feast	  CLASSIC	  Varieties	  
	   	   	   	  Tender	  Beef	  Feast	   53%	  

	   	  
4.4%	  

Tender	  Beef	  &	  Chicken	  Feast	   51%	  
	   	  

3.7%	  
Tender	  Beef	  &	  Liver	  Feast	   51%	  

	   	  
4.7%	  

Tender	  Liver	  &	  Chicken	  Feast	   55%	  
	   	  

3.0%	  
Turkey	  &	  Giblets	  Feast	   53%	  

	   	  
3.9%	  

Chopped	  Grill	  Feast	   53%	  
	   	  

4.4%	  
Cod,	  Sole	  &	  Shrimp	  Feast	   61%	  

	   	  
0.0%	  

Chicken	  Feast	  
	  

53%	  
	   	  

3.8%	  
Salmon	  &	  Shrimp	  Feast	   53%	  

	   	  
4.9%	  

Seafood	  Feast	  
	  

57%	  
	   	  

2.6%	  
Ocean	  Whitefish	  &	  Tuna	  Feast	   60%	  

	   	  
2.1%	  

Savory	  Salmon	  Feast	   52%	  
	   	  

4.7%	  

	   	   	   	   	   	  Fancy	  Feast	  FLAKED	  Varieties	  
	   	   	   	  Chicken	  &	  Tuna	  Feast	   62%	  

	   	  
5.6%	  

Fish	  &	  Shrimp	  Feast	   63%	  
	   	  

0.0%	  
Salmon	  &	  Ocean	  Whitefish	  Feast	   61%	  

	   	  
5.4%	  

Trout	  Feast	  
	  

61%	  
	   	  

4.7%	  
Tuna	  Feast	  

	  
62%	  

	   	  
6.5%	  

Tuna	  &	  Mackerel	  Feast	   65%	  
	   	  

6.8%	  

	   	   	   	   	   	  Fancy	  Feast	  CHUNKY	  Varieties	  
	   	   	   	  Chicken	  Feast	  

	  
57%	  

	   	  
4.8%	  

Turkey	  Feast	  
	  

56%	  
	   	  

5.6%	  
Chopped	  Grilled	  Feast	   55%	  

	   	  
5.8%	  

	   	   	   	   	   	  Fancy	  Feast	  DELIGHTS	  WITH	  CHEDDAR	  Varieties	  
	   	   	  Classic	  Salmon	  &	  Cheddar	  Cheese	  Feast	   51%	  

	   	  
3.9%	     

Classic	  Turkey	  &	  Cheddar	  Cheese	  Feast	   49%	  
	   	  

5.5%	     

	   	   	   	   	   	  
  

Fancy	  Feast	  KITTEN	  Varieties	  
	   	   	   	  

  
Turkey	  Feast	  

	  
52%	  

	   	  
4.1%	     

Ocean	  Whitefish	  Feast	   55%	  
	   	  

4.3%	      

     
     
      

To Download: https://dl.dropboxusercontent.com/u/69563616/Fancy%20Feast%20CHO%20DM.doc 
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The	  Diabetic	  Cat:	  Don’t	  Let	  it	  Get	  the	  Best	  of	  You	  
Gary D. Norsworthy, DVM, DABVP (Feline) 

Alamo Feline Health Center  ♦  San Antonio, Texas 
 
1) The Big Picture 

a) Diabetes often occurs in the presence of other diseases, most of which cause insulin resistance. 
b) We need to deal with them so we can manage diabetes well. 
c) Diabetes is due to  

i) Lack of insulin production 
ii) Insulin resistance 

d) To be successful we must treat both aspects of this disease. 
e) To do that we must look for and resolve causes of insulin resistance. 

i) Obesity 
(1) RX: low carb high protein weight control diet with measured portions 

ii) Chronic pancreatitis. (50% of newly diagnosed diabetics have an elevated fPL.) 
(1) Antibiotics?  
(2) Anti-inflammatories  

(a) Cerenia: 6 mg/d 
(b) Denamarin: 1/d 
(c) Prednisolone: 2.5-5 mg/d 
(d) Cyclosporine: 25 mg/d 

iii) Periodontal disease. 
(1) RX: Teeth cleaning; after 2-3 weeks of treatment but before regulation occurs. 

iv) Bacturia 
(1) Incidence: Norsworthy study = 2%; ABVP Diplomates = 6% 
(2) RX: Antibiotics – Convenia a very good choice. 

v) Other infections 
(1) RX: Antibiotics – Convenia or oral fluoroquinolone  

2) Tight Control Approach 
a) Ref: J Feline Medicine & Surgery, August 2009 
b) Why needed? 

i) In Germany and Australia (authors’ homes) a veterinary product must be used first is one is available. 
ii) Veterinary insulin available: Caninsulin (same as Vetsulin); has a DOA of 8 hours. 
iii) The authors felt the need for a longer acting product because of the short DOA of Caninsulin. 
iv) The only choice available: glargine (Lantus) 
v) There was no protamine zinc insulin available in those countries. 

c) Protocol 
i) 55 diabetic cats were treated with a tight glucose control protocol 

(1) 209 owners of diabetic cats that were in the German Diabetes-Katzen Forum were solicited to participate. 
(2) 117 were eligible and began the study 
(3) 62 (53%) dropped out in less than 10 weeks for non-compliance  
(4) 55 completed the study (26% of those solicited to participate and 47% of those that were eligible and began the 

study). 
(5) Home glucose testing daily 
(6) Glargine 
(7) Canned ultra low, carbohydrate diet 

d) Results 
i) 84% went into diabetic remission if the protocol was started less than 6 months after the diagnosis was made or they 

had been on steroids prior to the onset of diabetes. (Note: This is misleading because many cats with steroid-induced 
DM will go into remission when steroids are withdrawn even if they are not put on insulin.) 

e) Details of the protocol 
i) Diet: ultra-low carbohydrate diet 

(1) Less than 10% metabolizable energy from carbs  
(2) Canned only 
(3) Most were commercial diets 
(4) Some were home-made or raw meat diets. 

ii) Insulin 
(1) Glargine 

(a) The only long-acting insulin available in Germany (site of study). 
iii) Glucose Testing 
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(1) Glucose values were determined daily by the owner using a human glucometer 
(2) An algorithm was given to the owners to direct dose changes. 
(3) The average number of glucose tests performed per days was 5. 

(a) Range of 3-7. 
(b) At least 3 times per day was required to remain in the study. 

f) My assessment 
i) This study shows that diabetes in cats can be well controlled or eliminated (remission) under ideal circumstances of 

an ultra-low carbohydrate diet, a long-acting insulin, and a rigid protocol. 
ii) Perspectives from Boarded Feline Practitioners 

(1) On September 18, 2014 ten ABVP Feline Diplomates participated in a Diabetes Roundtable Discussion held in 
conjunction with the AAFP meeting. It was convened by Dr. Elaine Wexler-Mitchell who sent the following 
email: 
“I don't know about you, but I feel frustrated about treating feline diabetes, and when I go to CE seminars and 
look up information on VIN, I don't agree with a lot of the recommendations. I have asked several other feline 
specialists about their experiences with feline diabetes, and I think others are frustrated too and not seeing the 
type of responses being presented in academia. At my practice, we have been reviewing our feline diabetic 
patients over the past few years and were surprised to see that more than 50% were not well regulated based on 
currently "accepted criteria." 

i. Many ABVP Diplomates responded. Here are two: 
“I also think ‘tight control’ measures are great for the unemployed...And, one trip to the ER with a hypoglycemic 
cat is $1500.00 overnight in my area.”  “My remission rates are also not that high.  Did try a tight aggressive 
regulation right at diagnosis.  Patient in remission and in hypoglycemic crisis in 5 days.  So not as aggressive 
initially now.” 

iii. My assessment: 1) Interesting, 2) Not sustainable, 3) Risky (hypoglycemia) 
3) Traditional Approach 

a) Diagnosis 
i) Diagnostic triad: hyperglycemia, glucosuria, and appropriate clinical signs 
ii) Confirmed with fructosamine.  

b) Management 
i) Insulin (glargine) and a low carbohydrate diet are started, and the cat is discharged for home treatment. 

(1) Some hospitalize the cat to get it regulated. 
ii) The owner monitors the cat’s blood glucose 2-14 times per week per your instructions. 
iii) The owner calls for recommendations on dosage changes based on numbers gathered at home (home glucose testing). 
iv) The cat is checked by you: 

(1) 1-4 times during regulation. 
(2) Every 3-6 months thereafter. 
(3) Anytime the home glucose numbers are outside 100-300 mg/dl (5.5-16.5 mmol/L). 
(4) Each recheck includes a glucose curve and possibly a fructosamine. The average cost is $300-500 for the 

recheck. 
v) The Goal: Remission 
vi) The Expectation: bG 100-300 mg/dl 
vii) The cat lives happily ever after. 

c) More comments from the ABAVP Diplomates: 
i) “I don't know about you, but I feel frustrated about treating feline diabetes, and when I go to CE seminars and look 

up information on VIN, I don't agree with a lot of the recommendations.” 
ii) “I have asked several other feline specialists about their experiences with feline diabetes, and I think others are 

frustrated too and not seeing the type of responses being presented in academia.” 
4) Loose Control Approach 

a) Why I searched for an alternative: 
i) Too many euthanasias due to the financial and personal commitment required of owners, hypoglycemic episodes, 

home monitoring demands on the owner and the cat and the outcomes of glucose curves. 
ii) I was frustrated because I had patients that seemed to be doing well but had terrible blood glucose values. 
iii) Owners fed on my feelings and got discouraged, leading to more euthanasias.  
iv) I saw a disconnect between clinical signs and blood glucose values. 

(1) Cats with “unacceptable” numbers (bG=400-500) were doing great and owners were happy. 
v) I became frustrated with glucose curves. 

(1) Many/most were not “curves.” 
vi) I had been using PZI since I graduated in 1972. I tried other insulins but saw no improvement in glucose numbers. I 

went back to PZI. 
vii) Then I read this quote from Feldman and Nelson: 

“Glycemic control is attained when clinical signs of diabetes have resolved, the cat is healthy and interactive in the 
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home, its body weight is stable, the owner is satisfied with the progress of therapy, and, if possible, the blood glucose 
concentrations range between 100 and 300 mg/dl throughout the day.”  Veterinary Endocrinology, Feldman and 
Nelson, 1996, p.363 

viii) My Response 
(1) I continue to use PZI. 
(2) I discontinued the use of glucose curves. 
(3) I paid more attention to the cat if there was a conflict between the cat and the blood glucose levels. 
(4) Data from the ABVP Diabetes Roundtable 

 
 Loose Control (GDN) Traditional Approach 
Remission 30% 25% 
Became diabetic post remission 18% 41% 
Longevity for Survivors (days) 472 438 
Home Glucose Testing 2.8% 26.7% 
Became Hypoglycemic  
(% of treatment days) 

0.06 0.13% 

Ate LCHP Diet 74% 43% 
Insulin PZI = 92% Glargine = 77% 

 
 

b) Diagnosis 
(1) Diagnostic Triad: hyperglycemia, glucosuria, clinical signs of PU/PD/PP/WL 
(2) If questionable: Fructosamine OR Repeat labs in 1-2 weeks. 
(3) Reveals Two Groups 

(a) Borderline Diabetics: bG < 400 + clinical signs + glucosuria (about 10%) 
(b) Overt Diabetics: bG > 400 + clinical signs + glucosuria (about 90%) 

c) Regulation: Borderline Diabetics 
i) Address insulin resistance  

(1) Convenia 
(2) Treat pancreatitis PRN 
(3) Correct periodontal disease 

ii) Low carb high protein diet 
iii) No insulin 
iv) Recheck q2-4-6w to determine remission, continuance, or overt diabetes 

(1) In all three situations, continue LCHP diet. 
d) Regulation: Overt Diabetics 

i) Address insulin resistance. 
(1) Convenia 
(2) Treat pancreatitis PRN 
(3) Correct periodontal disease 

ii) LCHP diet 
iii) Protamine zinc insulin (ProZinc): ~ 2 units per cat q12h SC 
iv) Recheck in 5-10 days 

(1) Weight – compared to last weight taken (1 week ago) 
(2) Thirst, urine output, appetite – compared to last and to normal 
(3) “How is the cat feeling?”  Subjective answer but very important 
(4) Check bG at 6 or 12 hrs. post insulin without fasting. 

 
6 hrs. Post Insulin 12 hrs. Post Insulin 

Nadir Peak 
Predicts Hypoglycemia Better Predicts Hyperglycemia Better 

Less Predictable More Predictable 
Clients Less Available Clients More Available 

Considered the Ideal Time 95% of Our Rechecks 
 

v) Rechecks during regulation process 
(1) Every 5-14 days 

(a) It takes about 5 days of a constant dose to get repeatable numbers. 
(2) Same questions as above 
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(3) bG at 12 (or 6) hours 
(4) Adjust insulin dose PRN  

vi) Rechecks: Long term 
(1) ~ every 4-6 weeks 
(2) ~ 1-2 weeks if dose is changed 
(3) Same questions 
(4) bG at 12 (or 6) hours 
(5) Adjust insulin dose PRN. 

e) Insulin Adjustments (General Rules!)  
i) Consider and factor in the Stress Factor. 

(1) How long was the drive to get to my office? 
(2) How did the cat act during the drive? 
(3) Did it urinate or defecate? 
(4) Is it showing aggression to me and my staff? 
(5) Look at the heart rate, respiration rate, and for dilation of the pupils. 

ii) It is always better to underdose than to overdose. 
iii) Adjust the dose slowly and conservatively. 
iv) Cat tolerate bG of 400-500 mg/dl much better than you were taught and better than dogs or humans.  
v) Adjustments are largely based on clinical signs. 
vi) If the clinical signs conflict: 

(1) Weight trumps others 
(2) Don’t ignore marked PU/PD. 
(3) Exception: If glucose is < 300 mg/dl 

vii) Caution: You do not always get correct information from clients 
(1) 3 reasons client give unreliable answers 

(a) They don’t know the answer but  they don’t want to admit it for fear of appearing irresponsible 
(b) They don’t want to be scolded by the veterinarian for the cat not doing well. 
(c) They don’t understand how to get the answer but don’t want to admit it. 

(2) Therefore … 
(i) Weigh the answers carefully 
(ii) Weigh the cat. 

1. WL trumps the other clinical signs because it is measured objectively. 
2. It is specific to this cat. 
3. Note: WL can be due to other situations: hyperthyroidism, WL diet, etc. 

viii) Be aware of Pancreatic Rebound 
(1) As the insulin dose increases, more beta cells become functional again. 
(2) Increasing the dose too rapidly can result in hypoglycemia. 

(a) Due to return in pancreatic function. 
(b) Due to onset of remission. 

ix) Dose changes 
(1) Based on 12 hour rechecks. 
(2) Ideal: 300-350 mg/dl. 
(3) Good: 350-400 mg/dl 
(4) Usually good: 400-450 mg/dl 

x) If the blood glucose is below the ideal 
(1) 250-300 

(a) Clinical signs will be very well controlled 
(i) If not, check the glucometer 

(b) If the dose is 1-2 units: reduce by 0.5-1 unit. 
(c) If the dose is 3+ units: reduce by 1-2 units. 

(2) 180-250 
(a) Clinical signs will be gone and owner will be extremely happy. 

(i) If not, check the glucometer. 
(b) Reduce the dose by 50% 
(c) Recheck in 1 week: remission is possible. 

(3) < 180 
(a) Stop insulin for 2-4 days then recheck bG to see if the cat is still diabetic. 

(i) Any time of day is acceptable because the cat is not getting insulin 
(ii) If bG < 200: No insulin; remission is present. 
(iii) If bG 200-300: Cat has not decide yet. No insulin; recheck in 1-2 weeks. 
(iv) If bG > 300: Resume insulin at 50% of prior dose. 
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(b) Diet: If bG is stopped, continue the LCHP diet to reduce or stall recurrence. 
xi) If the blood glucose is above the ideal 

(1) 400-500 and the clinical signs are controlled. 
(a) No dose change. 
(b) Consider stress hyperglycemia 

(i) Fructosamine OR 
(ii) Recheck in 2 weeks. 

(2) 400-500 and the clinical signs are not controlled (especially weight). 
(a) If dose is 1-3 units: increase by 0.5 units per dose. 
(b) If dose is 3.5+ units: increase by 1.0-1.5 units per dose. 

(3) 400-500 
(a) Always increase the dose conservatively. 
(b) Recheck in 1-2 weeks. 
(c) Adjust again conservatively. 

(4) 500-600 
(a) Do not panic. 
(b) Is the cat stable? 

(i) Eating well, hydrated, bright and alert, interactive with the family? 
(ii) If you are nervous, check for ketonuria (DKA) or a bG at About 6 hrs. (Somogi). 

(c) Continue as prior instruction above based on clinical signs. 
(d) Do not over-react by raising the insulin dose too much. 

(i) You may induce hypoglycemia. 
5) Remission 

a) Norsworthy Study – to be published 
i) Time frame: 2005-2012 
ii) 98 cats; all died (chose this criteria so longevity could be calculated.) 
iii) Notable 

(1) 78 other cats were alive at the end of the study and excluded. 
(2) Dr. N and 2 associates saw 47 diabetic rechecks in December 2012. 
(3) All cats on ProZinc (protamine zinc insulin) 
(4) 69% ate a low carb high protein diet. 

iv) Remission cats lived longer (median: 899 days vs. 527 days) 
v) But, without remission cats lived up to 1732 days (4.75 years) 
vi) Remission is desirable but not essential for long-term management and survival. 
vii) Factors for remission 

(1) Exclusive LCHP diets:#1 factor (2/3 of the cats in remission were on this type diet). 
(2) Co-morbidities: #2 factor (Cats with renal disease had a median survival of 3-4 months) 
(3) Successful treatment for insulin resistance also very important. 
(4) Habitat: indoor only vs. outdoor only vs. both 

(a) Affects regularity of insulin administration. 
(b) Make diet control very difficult. 
(c) Cats in remission: 80% were indoors only; 0 were outdoors only. 

(5) Gender 
(a) 31% of males and 3% of females went into remission. 

(6) Owner commitment and compliance 
(a) Husband vs. wife 
(b) Lifestyle 
(c) How special is this cat? 

(7) Survival for at least 3 days: 19% of the cats in the study did not – no chance for remission. 
(8) Canned vs. dry vs. both: Not a factor 

6) Referral/University Cases vs. Primary Care Cases  
a) 19% of my cases survived 3 days or less – not referred 

i) Most severely ill with DKA or co-morbidities: renal, cancer, etc. 
ii) Most of these cats were the victim of owner issues 

(1) Financial 
(2) Commitment to this cat. 

b) Therefore … 
i) Survival times and remission rates are going to be more in a referral setting; the 0-3 days survival group has been 

largely eliminated. 
ii) Do not expect your numbers to be as good as those of university studies. 
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iii) Studies on remission rates that focus only on insulin type and do not account for these other factors will have 
misleading conclusions. 

iv) My remission rate was 38% in this study group, which was a different group than the ABVP Diabetes Roundtable 
group.  

7) Review of studies on diabetic remission: Systemic review of feline diabetic remission: Separating fact from opinion. Gostelow 
R, Forcada Y, Graves T, Church D, Niessen S. The Veterinary Journal, 2015. 
a) “Twenty-two studies were included in the review.” 
b) “The current level of evidence was found to be moderate to poor.” 
c) “No single factor predicts remission and successful remission has been documented with a variety of insulin types and 

protocols.” 
d) “Dietary carbohydrate reduction might be beneficial, but requires further study.” 
e) “A lack of well-designed trials prevents reliable remission rate comparison.” 

8) The glucose curve 
a) JAVMA 2/1/03: “Although the serial blood glucose curve appears to be a useful test for distinguishing levels of glycemic 

control in a group of diabetic dogs, it seems to be an unreliable clinical tool for evaluation of insulin dose in individual 
diabetic dogs. There was marked disparity between the theoretical recommendations for dose adjustment based on the 
curves obtained on consecutive days, particularly in dogs with lower minimum blood glucose concentrations, which 
represented those with better glycemic control.” 

b) JAVMA 4/1/07:  There was high variation in nadir, time to nadir, maximum bG, and mean bG. There was no difference 
in home and clinic results. Paired home curves were in agreement in 6/14 cats (43%). 

c) Five Minute Veterinary Consult, Diabetes Mellitus without Complications, Cats; 3rd, 4th, and 5th editions.  (D. Greco): 
“Glucose curve – not helpful in cats.” 

9) Insulin Choices 
a) Lente (Vetsulin – United States; Caninsulin – Canada, Europe, New Zealand, and Australia) 

i) 100% pork; therefore, best for dogs. 
(1) Approved in dogs first, but has been approved in cats. 

ii) U-40 concentration 
iii) Intermediate acting: ~8 hour duration of action 
iv) “Discard after 42 days.” 

b) NPH (Humulin N) 
i) Also intermediate acting: ~8 hour duration of action 
ii) Human origin; possibility some antibody reactions that inactivate the insulin.  

c) Protamine Zinc 
i) Made by Boehringer-Ingelheim 
ii) U-40 concentration 
iii) A recombinant product – no antibody formation. 
iv) My insulin of choice for 40 years. 
v) Our cost: ~$80 per bottle 
vi) Our retail: $115 per bottle 

(1) Permits sale to most clients; we sell about 25 bottles per month (X $35 = $875/mo). 
vii) Gives excellent results permitting me to treat many diabetics for many years and to address the other health issues as 

they age. 
viii) Compounded PZI: JAVMA 3/1/12 

(1) Problems found in 11/12 compounded products: lack of expiration date or lot number on the vial, lack of 
identification of the species of origin, unacceptably high endotoxin concentration, pH above or below the 
recommended range, low total insulin concentration, zinc concentrations below or above acceptable limits, 
variability in insulin concentration, unacceptably high concentrations of insulin in the supernatant. 

d) Glargine (Lantus) 
i) Initial interest based in Europe and Australia where the law requires the use of a veterinary product if one is 

available. The only one was Caninsulin, a lente product with a duration of action of about 8 hours.  
ii) When a longer acting insulin was needed, the only one available was glargine; there was no PZI product available. 
iii) Many cats have a good response so it is widely used. 
iv) U100 product 
v) Do not dilute it because any change in pH inactivates the product. 
vi) Currently sells for ~$250-300 per bottle.  
vii) A recombinant product: no antibody formation. 
viii) Observations by Jacquie Rand (website) 

(1)  “For many cats, the time at which the nadir (lowest) glucose concentration occurs is often not consistent from 
day to day, or between cats. Sometimes it occurs between the two doses, but sometimes the nadir occurs around 
the time of the next dose.” 

(2) “Most commonly the highest glucose concentrations occur in the morning and the lowest in the evening.” 
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(3) “Some cats consistently have their nadir glucose concentration in the evening just before the next insulin 
injection, and less commonly, it occurs around the time of their morning injection.” 

ix) Pharmacodynamics of Insulin Detemir and Insulin Glargine Assessed by an Isoglycemic Clamp Method   J Vet 
Intern Med 2010;24:870-874. 
(1) “The average time-action curve (Fig. 1K) suggests that both analogs are relatively flat curves. Considering the 

individual time action curves, however, it is clearly not safe to assume that either insulin detemir or insulin 
glargine is long-acting and flat in any given patient. Fig. 1A-J.” 

(2) The duration of action in 50% of the cats in this study was less than 12 hours.  
(3) The duration of action of 30% was equal to or less than lente. 

x) Glargine in humans 
(1) Used as a background insulin. 
(2) Short-acting and intermediate-acting insulins are given several times per day on a PRN basis. 
(3) It was not designed to be the sole insulin product for diabetic humans. 
(4) About 3% of humans experience significant pain at the injection sites because it has a pH of 4. 

10) E-mail to Dr. Norsworthy and his reply; Feb. 2015 
a) I am a veterinarian in Louisiana emailing today seeking your assistance about treatment of a diabetic cat.  This case 

involves an 11 y.o. female spayed dsh cat (Ginger)...she is one of about 12 cats in this household, and unfortunately 
owners have a difficult time trying to keep her on any particular food as the cats tend to be able to get into others' food.  
Ginger was diagnosed 7/2/14 with diabetes mellitus...at that time her blood glucose was 535...renal, liver, electrolytes, 
protein levels were all well within normal limits...weight at that time was 12 lb. 9 oz....grade 3/6 cardiac murmur was 
present...urinalysis results were all well within normal limits...no evidence of any oral problems...she had a history of 
recurrent sinusitis. 

 
Ginger was started on glargine insulin at 3 units bid... 
7/16/14... b.g. was 405...insulin increased to 4 units am and left at 3 units pm... 
7/24/14... b.g. was 429...glargine was increased to 4 units am and pm... 
7/30/14... b.g. was 279 and her sinusitis had recurred...insulin was left at same level and a Convenia injection was given... 
9/6/14.... b.g. was 260...insulin levels were left at 4 units am and pm and another Convenia injection was given for the 
sinusitis... 
9/24/14... b.g. was 330 and sinusitis was worse...glargine left at 4 units am and pm and Ginger was put on Orbax 
suspension... 
10/9/14... b.g. was 272 and sinusitis was much better...glargine left at 4 units am and pm and Orbax was refilled... 
10/30/14..b.g. was 302, no evidence of sinusitis...erosion of enamel at gumline of maxillary canine toothe with 
sensitivity...owners declined dental extraction...Convenia injection given and glargine increased to 5 units am and left at 4 
units pm... 
12/3/14...owner just about out of glargine insulin, so switched to Prozinc and started on 2 units bid (weight is now 14 lbs.) 
1/14/15...b.g. was 396...increased prozinc to 3 units am and left at 2 units pm 
1/22/15...b.g. was 418...increased prozinc to 3 units bid 
1/29/15...b.g. was 445...increased prozinc to 4 units bid 
2/5/15....b.g. was 401  
  
Ginger is bright and alert and eats well.  This is my first experience with Prozinc...would you recommend going up on 
dosage (I am uncertain as to maximum dosage)?  Or, going back to glargine? 
 

 Dear Doctor, 
 

I applaud your persistence with this diabetic cat. However, you have made several critical omissions that make it 
impossible for me to advise you regarding how to manage this cat. 
 
First, you have not given indication that you looked for known causes of insulin resistance. When I diagnose a diabetic I 
recommend that we perform an fPLI and a urine culture. In lieu of a urine culture I may give 1-2 weeks of a broad 
spectrum antibiotic. Although you gave this cat Convenia, a very good choice, it was not done so until nearly a month 
later and then for a different reason.  
 
You have not told me the time your glucose values were determined in relation to when the last dose of insulin was given. 
This is very important for cats on ProZinc. It is a bit more complicated for cats on glargine because the nadir is so 
variable from cat to cat. Cats on glargine need either a glucose curve of 12-14 hours or a fructosamine determination with 
each recheck. 
 
Finally, and most critically, you have told me about glucose values but you have not told me anything about the cat’s 
clinical signs at each recheck. Evaluating a diabetic cat should be more about the cat than about the numbers. Each time 
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the cat is checked you should record its weight, appetite, water consumption, and urine production. In general, those are 
more meaningful in evaluating the cat’s diabetic status than a single blood glucose value. 
 
I am a big fan of ProZinc. I use it on all my newly diagnosed diabetics. The only time I use glargine or any other insulin 
product is if a cat comes to me under treatment and in a well regulated state. Therefore, I would encourage you to 
continue the use of ProZinc on this cat. 
 
It is unfortunate that it is not feasible to have this cat on a LC-HP diet. However, it is what it is. 
 
Gary D. Norsworthy, DVM 
Diplomate, ABVP (Feline) 
 

11)  Report from the ABVP Roundtable on Feline Diabetes; AAFP Newsletter, Feb. 2015 
 

Unfortunately, we don’t know as much as we’d like about what goes on metabolically and physiologically with our diabetic 
cats.  Insulin and a consistent diet best control the disease, but some cats actually survive reasonably well with minimal 
care.  We thought the studies from academia were giving us hope for better control using glargine insulin and obtaining 
diabetic remission, but in reality the majority of cats need loose regulation of their blood sugar and more attention to their 
weights, water consumption, and urination.  Based on our findings we believe that veterinarians and owners need to rethink 
and focus on the diabetic cat’s quality of life and not just his blood sugar values. 
Elaine Wexler-Mitchell, DVM, DABVP (Feline) 
 

 
12) Summary of the Loose Control Approach 

a) Realize that DM in cats is due to:  
i) Lack of insulin production 
ii) Insulin resistance 

b) Diagnose and treat diseases causing insulin resistance. 
i) Chronic pancreatitis 
ii) Periodontal disease 
iii) Infections anywhere 

c) Place emphasis on two things: 
i) Clinical signs (PU/PD/PP/WL) 
ii) Glucose levels 

d) Have a tolerance for hyperglycemia if the clinical signs are controlled. 
i) Clinical signs are more important than glucose levels. 

e) Do not perform glucose curves. 
f) Do not do home glucose testing by the owner. 
g) Use protamine zinc insulin (ProZinc); no glargine or lente. 
h) Only use fructosamine levels uncommonly (for stress hyperglycemia cats including fractious cats). 
i) Have owner feed, inject, and observe 
j) I decide on insulin dose changes based on patient exams. 

 
Summary 

 
The diabetic cat offer treatment frustration to most veterinarians who treat cats. Diabetes mellitus in cats is usually due to a 
combination of insulin deficiency and insulin resistance. Both must be addressed to achieve success. Therefore, the first step is to 
diagnose and treat the causes of insulin resistance, which most commonly include chronic pancreatitis, bacterial cystitis or 
pyelonephritis, and periodontal disease. Urine culture and fPLI should be performed on all newly diagnosed diabetic cats. The oral 
cavity should be examined for periodontal disease. Failure to diagnose and treat these problems will usually lead to therapeutic 
failure. 
 
Insulin deficiency is treated with injectable insulin. In the United States the most commonly used insulin products include glargine, 
protamine zinc, and lente. Each has pros and cons, but the first two are long-acting and, therefore, generally preferred.  
 
Diet is another important part of the therapeutic package. An ultra-low carbohydrate (carbs < 10%) diet is preferred. A canned 
product is usually more effective than a dry product, but many cats will not convert from exclusively dry food diets to canned 
products easily.  
 
My preferred approach is best described as “loose control.” This means that regulation is based more on control of clinical signs 
than on trying to achieve “ideal” blood glucose levels (100-300 mg/dl). It recognizes that cats tolerate hyperglycemia better than 
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other species. A protamine zinc insulin product is used on a q12h basis. Owners are not asked to check blood glucose levels at 
home.  
 
When beginning the regulation process a low dose of insulin is used initially, usually 2 units q12h for an 4-6 kg cat. The cat is 
rechecked in about 5-10 days and at about 12 hours after the last dose of insulin; fasting is not needed. The results of that reading 
are combined with the clinical signs (PU/PD/PP/WL) to determine the appropriate dose. The goal at 12 hours post insulin is for the 
glucose to be 300-400 mg/dl. Values slightly above that range are acceptable if the clinical signs are controlled following the 
principle: “It is better to under-dose than over-dose.” It generally takes 2-4 weekly rechecks to achieve regulation. An ultra-low 
carbohydrate diet is strongly recommended. 
 
Once regulated, cats are seen about every 4-6 weeks for a single glucose check, performed about 12 hours after the last injection of 
insulin (the high point of the day). The results of that reading are combined with the clinical signs (PU/PD/PP/WL) to determine 
the appropriate dose. The goal at 12 hours post insulin is for the glucose to be 300-400 mg/dl. Values slightly above that range are 
acceptable if the clinical signs are controlled. After doing this for a while (many years in my case) one will develop an 
appreciation of how well cats tolerate reasonable hyperglycemia without adverse effects and how well clients comply. Because this 
approach is less burdensome to the client than other approaches, most will treat their cats on a long-term basis.  
 
Note that I do not use glucose curves or home glucose testing in my regulation protocol. Glucose curves are notoriously inaccurate 
and misleading in cats and should be used sparingly, if at all. Home glucose testing places undue emphasis on glucose values 
instead of the whole cat. It also often results in clients making dosing decisions and excluding professional involvement.  
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June 17, 2014 
To the Diabetes Management Roundtable: 
 
I am writing to share my positive experience using Dr. Norsworthy’s loose control. Let me first give background on 
myself. I am 5 years out of veterinary school and have completed a small animal rotating internship at Alameda East in 
Denver and have since been in private practice and emergency medicine for four years, the last two years of which 
were in feline specialty at Dr. Norsworthy’s Alamo Feline Health Center in San Antonio.  
 
Prior to working with Dr. Norsworthy at AFHC, I managed diabetic cats with more traditional approaches: in-hospital 
and at-home glucose curves, fructosamine, and with patients on either glargine or ProZinc. I had owners discouraged 
by costs of glucose curves or costs of phone consults about curve results, as well as frustration with the frequency of 
re-checks. I had some owners take the reins with at-home glucose testing and start dose-adjusting at home without my 
consult. On emergency, I saw hypoglycemic and DKA kitties.  
 
Let me first say, there are many similarities between the traditional and loose approaches: emphasis on diabetic diet, 
monitoring water intake and urination at home, monitoring appetite and energy level, monitoring body weight, and 
controlling clinical signs.  
 
Using loose control, I find that I see my patients on a semi-regular basis - tolerable to both me and the owner - but that 
we are managing the whole cat, rather than just the glucose. This sounds so common sense – of course we want to 
manage the whole cat – but I feel that with at-home or in-hospital glucose curves, we found the client’s and my 
attention shifting to the “numbers.” With loose control, cats come in weekly during regulation and when dosage 
changes are made, but then every 4-6wks weeks when clinical signs are well controlled. These re-checks are timed to 
be about 12 hours after a dose of insulin which is when the cat is just coming due for the next dose. We run an in-
house glucose; we collect a sample from the median saphenous vein and have the tech run the number on a glucometer 
out of the exam room (to keep client’s from getting ideas about taking the reins). We discuss diet, appetite, body 
weight, and clinical signs, each as much as the glucose number, and put all of it together. I feel that by using ProZinc 
in this protocol we have achieved repeatable positive results. Being a microbiology major in undergrad, I was skeptical 
of using a short course of empirical antibiotics in newly diagnosed diabetics, but I must convey that in doing so, 
patients seem to respond well. Another important point, is that we proactively look for concurrent treatable conditions 
(e.g. dental disease, UTI, pancreatitis) and address as needed. I have had several patients go into remission or be much 
easier to regulate after a professional dental cleaning. 
 
Based on my emergency experience, I feel strongly that avoiding a hypoglycemic crisis, as this can lead owners to a 
euthanasia decision. This protocol is very good at preventing hypoglycemia – woohoo! On the flip side, the 
complications associated with hyperglycemia are uncommon. For example, I have had patients that had diabetic 
neuropathy and plantigrade stance at the time of diagnosis, and then improved and resolved with treatment – which I 
was told would be attributable to good regulation! 
 
As I set my sights on owning and running my own feline specialty hospital, I will continue to use the loose approach as 
I see it as win-win-win-win: good for the cat, good for the owner, good for my sanity, and good for the hospital! 
 
Jen Olson Lavallee, DVM 
Castle Rock, CO 
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Diseases	  of	  the	  Feline	  Head	  
Gary D. Norsworthy, DVM, DABVP (Feline) 

Alamo Feline Health Center  ♦  San Antonio, Texas 
 
13) Goals 

a) Not to address dental, ophtho, derm, or neuro diseases 
b) To identify the structures commonly involved in nasal, frontal sinus, tympanic bulla, ear canal, nasopharyngeal, and 

temporomandibular diseases. 
c) To understand how to position the cat for the radiographic views needed to visualize these structures. 

14) Anatomy 
a) Nasal cavity 

i) Two sides separated by a septum 
ii) Filled with a network of very thin turbinate bones that are covered with soft tissue. They serve as a filter to trap dust 

and other inhaled foreign materials so they will not go to the lungs. 
b) Nasopharynx (NP) 

i) The space caudal to the nasal cavity and dorsal to the soft palate. 
c) Frontal Sinuses  

i) A pair of cavities in the skull above the eyes. Each communicates with the nasal cavity through an ostium. 
d) Tympanic Bullae (TB) 

i) A pair of bony structures that house the middle ear. The bone is very thin. Unlike the dog, there are two 
compartments within each. 

15) Radiographic Views (See The Feline Patient, 4th ed; Chapters 146 and 147) 
a) Open Mouth VD 

i) When the mouth is closed the mandible is superimposed over the nasal cavity. 
ii) Unlike the dog, the cat’s mandible will open at a 09◦ angle when the cat is under anesthesia. 
iii) With the cat in dorsal recumbency and the hard palate parallel to the tabletop, pull the mandible open to the 90◦ point 

with gauze hooked over the upper and lower canine teeth. 
b) True Lateral 

i) The frontal sinuses are visualized and black (air density). 
ii) The TB are superimposed on each other. 

c) Lateral Oblique 
i) The skull is rotated about 30◦, 
ii) This exposes the up TB by superimposing it over the pharyngeal and laryngeal area. 
iii) The two chambers of the TB are usually not seen distinct from each other. 
iv) The site of the tympanic membrane (TM) is seen as a round hole. 

d) Rostrocaudal (Skyline) View 
i) The cat is in dorsal recumbence with its nose pointed at the x-ray generator. Its mouth is opened with gauze so the x-

ray beam is directed down the cat’s throat.  
ii) The frontal sinuses are seen on the dorsum of the head. More than one exposure may be needed to get them properly 

positioned. 
iii) The TBs are seen in the center of the radiograph. Both chambers should be visualized. 

16) Nasal Disease 
a) When the age of onset is 10+ years, it is strongly suggestive of neoplasia. 
b) Unilateral disease is usually due to neoplasia. As the tumor progresses, bilateral disease may occur. 
c) Epistaxis correlates strongly with neoplasia. 
d) Biopsy is accomplished with a flexible biopsy forceps that is made to use through an endoscope. Advance it until it stops, 

withdraw about 1-2 mm, open the jaws, advance again, and then close the jaws. You should get a “chunk” of tissue. 
Samples are suitable for bacterial culture, PCR testing, and histopathology.  

e) Radiographs cannot be used to distinguish neoplasia, infection, fluid, and inflammatory polyps in the nasal cavity and 
frontal sinuses (and tympanic bullae), but the use of Hounsfield units on a CT image can be used to distinguish fluid from 
soft tissue. 

f) Differentials 
i) Allergy – “steroid responsive;” uncommonly an accurate diagnosis. Often used as a diagnosis by breeders to explain 

sneezing kittens they recently sold. Exception: food allergy (high number of eosinophils in nasal biopsy); justifies a 
food trial. 

ii) Chronic bacterial – only rarely primary; almost always the presence of any bacteria is a secondary event; however, 
they need to be treated. Best drugs (without a culture): marbofloxacin, azithromycin, doxycycline. 

iii) Chronic viral (usually herpesvirus; possibly calicivirus) – usually not supported by PCR testing and almost never 
responsive to famciclovir or lysine. 
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iv) Lymphoplasmacytic rhinitis – HP: chronic inflammation with predominance of lymphocytes and plasmacytes (“IBD 
of the nose”).  
(1) Treatment 

(a) Grave prognosis: failure to respond on any more than a temporary basis is inevitable 
(b) Antibiotics: fluoroquinolone, azithromycin, Pen GB (procaine penicillin G + benzathine penicillin) – 2-3 ml 

subcutaneously, some cats respond well for 2-6 weeks. 
(c) Antiviral: famciclovir, lysine 
(d) Anti-inflammatories: steroids (consistently ineffective), cyclosporine, lomustine 
(e) Nasal flush 

(i) Flush 60-120 ml of saline through each side of the nasal cavity using through a 3.5 Fr (tom cat) 
catheter. Catch the debris on 2X2 gauze squares in the pharynx. Always have trach tube in place. 

v) Neoplasia – Radiographs show bony destruction, especially the nasal septum; Late onset, unilateral, epistaxis, 
asymmetry of nasal planum. Lymphoma, squamous cell carcinoma, adenocarcinoma, fibrosarcoma 
(1) Only one with realistic chance of response is lymphoma. 
(2) Others have a grave prognosis. 

vi) Unlike dogs, a tooth root abscess is NOT a differential for chronic rhinitis in cats. 
17) Frontal Sinus Disease 

a) Disease begins in the nasal cavity and then ascends through the ostium into the frontal sinus(s). 
b) Appropriately called “rhinosinusitis” 
c) Treated with a frontal sinus obliteration (Feline Patient, 4th Edition, Chapter 254) 
d) However, successful treatment means rhinitis is still present. 

18) Discharge at the Medial Canthus 
a) There is a high correlation with nasal malignancy. 
b) The tumor is destructive to bone. 
c) It destroys the orbital bone. 
d) A draining tract develops through the orbital bone medial to the eye and then to the medial canthus. 

19) Nasopharyngeal Disease 
a) Usually a mass 

i) Originates here 
ii) Inflammatory polyps: tympanic bulla – Eustachian tube – nasopharynx. 

b) Creates loud strider 
c) Usually no nasal discharge or chronic sneezing.  
d) Masses removed by making an incision in the soft palate, scooping out the mass, and then closing the soft palate with 

simple interrupted Vicryl sutures.  
20) Diseases of the External Ear Canal 

a) Primary Diseases 
i) Parasites: ear mites (in kittens), ticks (esp. spinous ear ticks) 
ii) Yeast otitis 

(1) Usually secondary to moist ear canals. 
iii) “Waxy debris” 

(1) Common, especially in older cats that produce ear wax very prolifically. 
b) Bacterial Otitis Externa  

i) Is only rarely a primary disease in cats. 
c) Bacterial Otitis Externa 

(1) Usually secondary to immune compromise (FeLV/FIV) or ear canal masses (benign or malignant) 
ii) Obscures one’s ability to see down to the TM. 

(1) Treat the infection and then recheck to see if a mass is present. 
d) External Ear Canal Mass Removal 

i) Otoscope and alligator forceps 
ii) Video-otoscope and biopsy forceps 
iii) Video-otoscope and CO2 laser 
iv) Lateral ear canal resection 
v) Total ear canal ablation 
vi) Choice of proper procedure is greatly improved with a CT scan. 

e) Norsworthy’s Treatments for Otitis Externa by Etiology 
i) General comments 

(1) Diagnosis based on cytology prep of each ear; sometimes they differ. 
(2) Treat for 5-10 days 
(3) Discontinue putting anything in the ears for 2-4 days 
(4) Recheck: Otoscopic exam for masses not viewable originally; Cytology prep. 

ii) Cocci (Staphylococcus and Streptococcus) 
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(1) Gentocin Otic  
(2) Oral Clavamox or cephalosporin, or injectable Convenia (Optional) 

iii) Rods (Usually Pseudomonas or Proteus; can be E. coli) 
(1) Tris + Gentocin Otic 
(2) Fluoroquinolone orally (Optional) 

iv) Yeast (Malassezia) 
(1) Discharge is usually black 
(2) Conofite + Polyotic 

v) Waxy debris (“amorphous debris”) and wax plugs 
(1) Clear Ear 

vi) Ear mites 
(1) Ivermite 

vii) Drugs 
(1) Tris 

(a) Dissolves the cell wall so the antibiotic can penetrate and kill the bacterium. 
(b) Flood the ear canal and massage before and with Gentocin Otis 
(c) 1.2 gm EDTA (5/8” of 3 ml syringe case) 
(d) 6.05 gm Tris (fill a 3 ml syringe case to 1/2” from the top) 
(e) 1 ml glacial acetic acid 
(f) 1 liter distilled water 

(2) Polyotic 
(a) Dries and acidifies the ear canal (creates harsh environment for bacteria or fungi to live). 
(b) Flood the ear canal and massage before Conofite. 
(c) 3 oz. boric acid 
(d) 40 ml white vinegar 
(e) 1 gal 70% isopropyl alcohol 

(3) Clear Ear 
(a) Dissolves ear wax so the cat can shake it out. 
(b) Can also be used to remove ticks: smothers them so they can be shaken out. 
(c) Use once daily for 5-7 days; may be repeated PRN. 
(d) Prednisolone (1.7 mg/ml) 
(e) Tetracaine (4.5 mg/ml) 
(f) Squalene (0.21 mg/ml) 
(g) Available from Wedgewood Compounding Pharmacy (800-331-8272) (The pharmacy will not know it by 

the name Clear Ear; request product PRETET-OIN001VC; be sure and ask for the ‘ointment’ form.) 
(4) Ivermite 

(a) Kills ear mites but not the eggs. Dissolves the waxy debris created by the ear mites. 
(b) Treat 2X per week for 5 weeks. This is long enough for all the eggs to hatch and the new ear mites to be 

killed before laying more eggs. 
(c) 3.3 ml Ivomec 
(d) 8 oz propylene glycol 
(e) 8 ml DSS solution   (dioctyl sodium sulfosuccinate) 

21) Diseases of the Middle Ear 
a) Primary Diseases 

i) Infection 
ii) Inflammatory polyp 

(1) May be contained in the TB, extend through the TM or extend through the Eustachian tube to the NP. 
iii) Neoplasia, usually an extension from the external ear canal 

b) Diagnosis 
i) Clinical signs: circling, head tilt, none 
ii) Radiographs – good resolution required, best for advanced cases with bone thickening; cannot distinguish fluid from 

a mass. 
iii) CT Scan – excellent and can find earlier disease (no bone thickening) than radiographs; can distinguish fluid from a 

mass. 
c) Treatment 

i) Infection (fluid) 
(1) Aggressive antibiotics 

(a) Fluoroquinolone + Clavamox or Convenia for 4-8 weeks. 
(b) Bulla osteotomy for drainage + antibiotics based on culture 

22) Diseases of the Temporomandibular Joint (TMJ) 
a) Disease types 
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i) Most common cause: inflammation/degenerative joint disease 
ii) Luxation or fracture (usually trauma related) 

b) Diagnosis 
i) Difficulty chewing 
ii) Grinding of teeth 
iii) Pain when opening the mouth wide 
iv) Inability to close mouth - luxation 
v) Radiographs: very difficult to see because of its orientation. One cannot see but the end of the joint. 
vi) CT Scan: Ideal because the entire joint surface can be visualized. 

c) Treatment 
i) Inflammation: long-term anti-inflammatories such as Onsior or Metacam 
ii) Luxation: replace and immobilize mandible (Maxillomandibular Fixation; Vetcom (Abaxis Publication)  Vol. 15  

April 2015  (http://www.abaxis.com/vetcom/volume-55/#?page=10) 
(1) Drill a hole through the nasal cavity with a 5/64” Steinman pin going side to side and dorsal to the hard palate 

approximately 3 mm caudal to the upper canine tooth. 
(2) Pass a (20 or) 22 ga. SS wire through the nasal cavity using the holes made with the Steinman pin. 
(3) Use a large suture needle to route the wire ventral to the mandible (under the skin). 
(4) Twist the ends together on one side of the mouth. Position the ends so they do not dig into the gingiva or lips. 
(5) Leave an approximately 3 mm gap between the tips of the incisor teeth in case of vomiting. 
(6) After 2-3 weeks cut and remove the wire. 
(7) The cat should eat well without oral pain. If so, remove the esophagostomy tube. 

iii) Fracture: remove the fractured portion of the joint.  
23) Radiography vs. CT Scan 

a) My CT Scanner: The Vimago by Epica Medical (http://www.epicamed.com) 
i) Interpretation by Boarded radiologists such as Dr. Brian Poteet at VitalRads (https://www.vitalrads.com)  

(1) Images sent by email; reports within hours (not days) 
ii) Better visualization of the nasal cavity and frontal sinuses, but radiographs are usually acceptable. 
iii) Significantly better visualization of the nasopharynx, external ear canals, tympanic bullae, and temporomandibular 

joints. 
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The Vimago CT/Fluro/DR 
 

The Vimago is a robotically controlled HD CT with 30x the resolution of a standard CT study, uses 80% less radiation, 
can scan the entire body of a 200# dog in a single scan, can do high resolution adjustable frame rate fluoroscopy and 
can take digital radiographs of any size at any angle.  It is mobile in a facility.  There has never been anything like this.  
It costs less than a 16 slice CT but it images better and can be used for interventional, and intra-operative procedures 
and maintenance costs are about 85% lower.  On top of all that, it was specifically designed for veterinary specialty 
medicine and a study can be set up and planned in less than 2 minutes.  We call it the Vimago. We will offer 3 
different models: Veterinary, Equine, and Human. 
 
  *   HD CT- resolution of the CT is variable from 0.1mm – 0.6mm as chosen by the operator (Compared to ~3.0mm 
with a standard CT).  Any patient from 2oz to 200# can be effectively imaged.  Soft tissue contrast resolution is 
fantastic.  Standard Hounsfield units for CT apply to Vimago CT images just as with any other CT.  Data sets can tend 
to be relatively large due to the extremely high resolution, so very old computers with 4GB of less of RAM may have 
trouble with 3D viewing of the data sets once sent from the Vimago.  Setup of a study (patient positioning and 
anesthesia not included) takes no more than a minute or two. 
 
  *   Fluoroscopy – High resolution images, auto brightness/contrast, and frame rates from 1-16fps, road mapping and 
subtraction functionality.  Any orientation of the patient may be viewed and the gantry can move over the patient 
during the study. 
 
  *   Digital Radiography- may be used in single shot or scanning mode to allow an entire patient to be scanned in a 
single radiograph.  Images may be taken at any angle. 
 
The system comes with acquisition and viewing software built in. 
 
Vimago CBCT/Fluoroscopy/Digital Radiographyhttp://youtu.be/BT3Lib1rNtc 
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Esophagostomy Tubes in Cats: 

The Good, The Bad, and The Ugly 
 

Gary D. Norsworthy, DVM, DABVP (Feline) 
Alamo Feline Health Center  ♦  San Antonio, Texas, USA 

 
Overview  
Esophagostomy tubes were first introduced in 1989 and have saved the lives of thousands of cats. However, there are many 
practitioners who are reluctant to use them, often due to some complications that may arise. Placement of the tubes and identifying 
and solving the complications will be the focus of this lecture. 
 
 
24) Perspective 

a) I placed my first esophagostomy (e-tube) in 1989 in a cat with hepatic lipidosis. 
i) She survived hepatic lipidosis and lived another 13 years. 
ii) And, died at age 22. 

b) The doctors in my practice have placed over 500 e-tubes in the past 10 years averaging 51/year. 
c) Hundreds of cats have been saved because of e-tubes. 
d) But, there have been some complications you need to know about so you can avoid some the mistakes we have made. 

25) Esophagostomy Tube Placement 
a) Equipment 

i) 14 Fr. Feline Esophagostomy Tube by ADEPT VET (269-469-2710) or DVM Solutions OR 
ii) 14 Fr. Feline Esophagostomy Tube by Mila International; SE1415; cut to 9 inches long; $21.00 
iii) (5 or) 7” curved hemostat. 
iv) 1” adhesive tape. 
v) Non-absorbable suture material and needle. 

b) Anesthesia 
i) Induce with face mask or induction chamber and use isoflurane or sevoflurane. 

c) Placement 
i) Prep the left side of the cat’s neck because the esophagus is on the left at this level. Be sure the tube you are using is 

open on the end. If not, cut the tip off as the food will not flow out the side ports well. A stylet made from a coat 
hanger is inserted into the tube so the tip of the coat hanger is at the tip of the e-tube. It should not protrude from the 
end. A curved 5-7” forceps is inserted through the mouth into the esophagus. The tip of the hemostat is seen pointing 
laterally. Go nearly to the point of the shoulder if your hemostat is long enough. 

ii) Position the tip of the hemostat so it is about 2 cm dorsal to the jugular vein. Cut over the tip of the hemostat until it 
is exposed. A final cut of transparent esophageal lining is needed. Grab the stylet-containing tube and pull it about 2-
3 cm into the esophagus. Release the forceps and remove them from the mouth as you redirect the tube in a caudal 
direction. Traction on the cat’s head in a cranial direction aids in this step. Rotate the tube LATERALLY to redirect 
it. Doing so dorsally or ventrally often results in the tube leaving the lumen of the esophagus. Advance the tube and 
stylet about 2 cm (1 inch), and then withdraw the stylet as the tube is further advanced into the esophagus. Advance it 
so about 8 cm (3 inches) of tube (including the plastic fitting) is visible. 

iii) Using soft, 3-0 or 4-0, non-dissolvable suture material, create a purse string suture around the tube. Tie the suture in 
the center so about 20 cm (8 inches) ends are remaining. Using these ends make a Chinese finger trap to secure the 
tube. To do so, pass the ends of the suture around the tube in opposite directions then tie them off, being careful not 
to crimp the tube with the knots. Repeat this two more times, moving up the tube 2-3 mm with each knot. 

iv) Spray the hairless area with 3M No Sting barrier spray. (This product is available through veterinary distributors that 
carry products made by 3M Animal Health.) Place a 2X2 gauze square with an antibiotic ointment over the ostomy 
site. Hold the cat’s head over the edge of the table to facilitate the taping procedure. Make a gentle curve with the 
tube so the plastic fitting is at the dorsal midline and directed caudally. Wrap 1” adhesive tape around the plastic 
fitting then encircle the cat’s neck several times to completely cover the exposed parts of the tube. Optional: Encircle 
the neck with Vet Wrap (3M) for cosmetic purposes. 

v) E-tube placement Video:   https://dl.dropboxusercontent.com/u/69563616/E-Tube%20Placement.AVI  
26) Feeding Procedure 

a) Feeding should occur in such a way as to prevent too much food being delivered into the esophagus at one time. 
Dispensing 12 cc syringes is safer than 35 or 60 cc syringes. Elevating the cat’s front end during food injection is also 
helpful. Tell owners to inject the food at the rate of 1-2 ml every second. 

b) When the food had been injected, flush the tube by injecting 2-3 ml of tap water. This prevents food drying in the tube 
and causing an obstruction. The final step is to replace the cap. 
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c) To see a video on how to do use the esophagostomy tube go to: http://youtu.be/VEPEb_DTboQ. It is written for 
educating the client. 

d) Feeding Guidelines: 8-12# cat using Maximum Calorie by Iams 
i) Non-hepatic lipidosis: 36 ml TID for 2-3 days 

                        then    48 ml TID thereafter 
ii) Hepatic lipidosis:   24 ml TID for 2 days  

                  then     30 ml TID for 2 days  
                  then     36 ml TID for 2 days  
                  then     48 ml TID until eating  

e) Client handout for using the esophagostomy tube go to: 
https://dl.dropboxusercontent.com/u/69563616/Client%20Handout%20-%20E-Tube.docx 

27) Changing the Bandage 
a) The tape holding the esophagostomy tube in place should be changed about every 2 weeks. To do so, the old tape is cut 

and removed completely from the tube. When the tape has been removed, it is important not to let the cat shake it head or 
it might cause the tube to come out, requiring surgical replacement. The area is cleaned with hydrogen peroxide. The skin 
is sprayed with No Sting Barrier Spray. A 2X2 gauze square is cut to it will fit around the esophagostomy tube. Triple 
antibiotic ointment is applied to it. The gauze is placed around the tube so the ointment is on the ostomy site. Tape is 
reapplied to the esophagostomy tube and around the neck as done at the time of e-tube placement. It is important that the 
bandage stick to the skin and hair so the cat cannot dislodge it. It is also important that the bandage is not placed so tightly 
that the cat is uncomfortable. 

28) Tube Removal 
a) Tube removal should occur after the cat has been eating for 3-4 days. The bandage and suture are cut, and the tube is 

removed. The ostomy should not be sutured; it will close in 2-3 days. 
29) What to Feed 

a) Dr. Norsworthy’s preferred feline diet is Iams Maximum-Calorie (canned).  Put 2 cans in a microwavable container and 
add 30 ml (1 oz) of tap water. Heat in a microwave until it is about body temperature. Shake or stir to achieve even 
consistency and heating. 

b) A 10# cat should be fed about 140 ml of this mixture per 24 hours. The cat’s gastric capacity is about 100 ml. However, it 
is best to divide the day’s feeding into 3-4 portions each day. 

30) Problems and Their Solutions 
a) Failure to Cut Off the End of the Tube 

i) Problem: Some tubes have a closed end with small side ports. The side ports are not large enough to permit passage 
of Maximum Calorie, a/d, or blenderized cat food. 

ii) Solution: Cut off the end of the tube before placement. 
b) Red Rubber Tubes 

i) Problem: Although these are the correct size and length and although they do not cause significant tissue irritation, 
they become very stiff after 1-2 weeks resulting in the cat becoming uncomfortable and scratching at them. 

ii) Solution: Use a silastic tube. 
c) Tubes Made of Other Materials 

i) Problem: Many other tubes are made that are the correct size and length, and one can purchase silastic tubing in a roll 
and make tubes; however, but only a very few are not reactive enough to be tolerated by the cat.  

ii) Solution: Use 14 Fr. feline esophagostomy tubes made by professional catheter companies. 
d) Not placing the Ostomy Site Caudal Enough 

i) Problem: If the skin incision is made too far cranial, it is necessary to bend the tube sharply so an occlusion may 
occur. 

ii) Solution: Use a 7” (Rochester Peen Clamp) curved hemostat so the ostomy site can be about 1 cm cranial to the point 
of the shoulder. 
 

e) Lacerating the Esophagus with the End of the Stylet. 
i) Problem: If the end of the stylet exits the tube, it can lacerate the esophagus as it is redirected caudally. 
ii) Solution: The stylet needs to be right at the end of the tube so you can grasp it with the forceps, but it should not 

protrude. 
f) Cutting the Jugular Vein or the Carotid Artery 

i) Problem: The skin and muscle incisions are near the jugular vein and carotid artery. If either is cut, there will be 
profuse bleeding. 

ii) Solution: Identify the jugular vein and make the skin incision about 2 cm dorsal to it. 
g) Tying the Chinese Finger Trap Too Tightly 

i) Problem: If the Chinese finger trap is tied too tightly, the tube can be crimped resulting in no or poor flow of food 
through the tube. 

ii) Solution: Tie the sutures snugly around the tube without crimping it. 
h) Placing Adhesive Tape on a Silastic Tube 
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i) Problem: Adhesive tape only sticks to a silastic tube about 2 days. 
ii) Solution: When attaching tape to the tube, include part of the plastic fitting. Do not place the tape too high so that it 

prevents access to the screw on cap. 
i) Exposed Loop 

i) Problem: If part of the tube is exposed, the cat will get its foot in it and scratch it out. 
ii) Solution: Cover all of the tube except the proximal 1.5 to 2 inches with the bandage. 

j) Tube Advanced into the Stomach 
i) Problem: If the tube goes through the lower esophageal sphincter into the stomach, it will permit gastric acid to reflux 

into the esophagus causing esophagitis.  
ii) Solution: Stop advancing the tube at the level of the 9th rib. Taking a post-placement, pre-bandage radiograph can 

verify placement until enough experience is gained to judge depth of placement. 
k) Getting the Tape Too Tight 

i) Problem: When the initial bandage is applied the cat is under anesthesia and completely relaxed. It is very easy to get 
the tape too tight; however, you may not know it until the cat wakes up. The cat will be uncomfortable and fight the 
bandage. 

ii) Solution: Be sure you can comfortably get one finger fully under the bandage. If the cat wakes up and has difficulty 
turning its head, the bandage is too tight. Cut it longitudinally on the RIGHT side of the neck, let it gap, and them 
reapply tape over the existing tape. 

l) Sutures Pull Through the Skin  
i) Problem: When the sutures pull through the skin only the bandage holds the tube in place. 
ii) Solution: None needed. It happens. Just be aware of it. 

m) The Cat Shakes Out the Tube During Bandage Change 
i) Problem: When the bandage is removed and you are preparing to replace it, you release the cat’s head, and it shakes 

vigorously. The tube flies out. It is unlikely that you will be able to replace the tube without sedation (or possibly 
more surgery). 

ii) Solution: Hold the cat securely during bandage change. 
n) Cutting the Tube During Bandage Change 

i) Problem: During a bandage change the bandage material should be cut off and replaced. It is possible to cut the tube 
during this process. 

ii) Solution: Cut on the right side of the neck away from the tube. 
o) The Tube is Placed too Far Caudally 

i) Problem: It is impossible to cover the ostomy site with the bandage. This is especially a problem with VERY large 
cats. 

ii) Solution: Make the ostomy site incision more cranial.  
p) Scratching Out the Tube 

i) Problem: The cat becomes compulsive with scratching out the tube and is successful. About 5% of the time when this 
happens, it is because the cat just will not tolerate it. The other 95% of the time it is due to the cat being ready to eat, 
and it seems to know that it no longer needs the tube. 

ii) Solution: For intolerant cats, cover the tube with a neck bandage or a newborn shirt. For other cats, tell the owner, 
who calls frantic, that most likely the cat is ready to eat. Remove any remaining portion of the tube and bandage and 
feed the cat. If it does not eat within 48 hours, the tube should be replaced. 

q) Vomiting the Tube 
i) Problem: Very flexible (and comfortable) silastic tubes can be expelled out the mouth when forceful vomition occurs.  
ii) Solution: This was a problem when silastic tubes were first developed, but the manufacturers have stiffened them 

sufficiently to prevent this problem from happening without jeopardizing patient comfort. Buy from a professional 
catheter company; they have fixed the problem. 

r) Failure to Anchor the Tube to the Cat 
i) Problem: If a bandage is created that does not have tape adhesive sticking to the hair and the skin, scratching may 

cause it to spin around the cat’s neck. The suture will pull through the skin (if it has not already done so), and the 
tube will be backed out of the esophagus. The next feeding will result in food being delivered onto the skin and 
subsequently running out from under the bandage. 

ii) Solution: The first layer of the bandage should be adhesive tape or other adhesive material that sticks to the skin.  
s) Letting the Cat Eat Too Soon  

i) Problem: If the cat eats within about 48 hours of tube placement, food my exit the incision in the esophagus. Some 
will come out the ostomy site and go subcutaneously creating severe inflammation. 

ii) Solution: Do not let the cat eat food and do not syringe food into the cat’s mouth for 48 hours after tube placement. 
t) Tube Not Placed in Esophagus  

i) Problem: During the placement process the tube is inadvertently dislodged from the esophagus and routed 
subcutaneously. 

ii) Solution: The tube should slide down the esophagus without resistance. If resistance is felt, start over. If there is a 
question about placement, take a VD and lateral thoracic radiograph. The red rubber and silastic tube are radio-

Page 560



 54 

opaque. If further verification is needed, inject MD-76 R (water soluble iodinated contrast made for intravenous and 
intrathecal use) or equivalent. 

u) Using Barium to Test Placement of a Misplaced Tube 
i) Problem: If barium is injected into the subcutaneous tissues, a SEVERE reaction will occur. It is often fatal. 
ii) Solution: Do not use barium to test tube placement. 

v) Infection and Slough at Ostomy Site 
i) Problem: If infection occurs at the ostomy site, it will be covered by the bandage and may go undetected. However, 

there will be a strong odor emitted from under the bandage. 
ii) Solution: Tell clients to promptly return for a bandage change if an odor is detected.  

w) Aspiration Pneumonia  
i) Problem: If the esophagus is overloaded with food, the cat may regurgitate and aspirate food. 
ii) Solution: 1) Elevate the front end of the cat when feeding. 2) Dispense 12 cc syringes. 3) Tell the client to take 15 

seconds or more to empty a 12 cc syringe. Refer the client to: http://youtu.be/VEPEb_DTboQ 
x) The Tube Becoming Obstructed 

i) Problem: The e-tube may become obstructed with dried food or food particles. 
ii) Solution: Flush the tube with 3 ml of tap water following feeding. If blenderized cat food is used, pour the food 

through a kitchen strainer before feeding. If an obstruction occurs, it is almost always in the plastic fitting on the 
proximal end of the tube. Pull it off and push the placement stylet retrograde through it, and then replace it. If the 
obstruction is in the tube itself (dried food), flush the tube with Coke Cola to break up the food clot. 

y) The Cat “Working the System” (“Persistent Pseudo Anorexia”) 
i) Problem: Some cats become so dependent on the owner feeding it that it, simply put, enjoys the service. It may have 

fully recovered from the condition causing anorexia and yet still does not eat. 
ii) Solution: Remove the tube. The cat will start eating in the next 1-2 days. 
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Inappropriate Elimination 
Gary D. Norsworthy, DVM, DABVP (Feline) 
Alamo Feline Health Center ♦ San Antonio, Texas 

 
Note: It is recommended that you review the document: AAFP and ISFM Guidelines for Diagnosing and Solving House-
Soiling Behavior in Cats. It is located in the Journal of Feline Medicine Surgery, Vol. 16, No. 7 (July 2014) and can be 
downloaded at http://jfm.sagepub.com/content/16/7/579.full.pdf+html. This document contains very helpful advice and forms. 
Several quotes from the JFMS document will be included in this handout. 
 
Introduction 
 
The most common behavior problem of cats is inappropriate elimination (IE). It is the cause of owners taking drastic measures 
including banning the cat to the outdoors, abandonment, surrender to a shelter, and euthanasia. It is important that a simple 
cookbook answer not be used for these cats as is illustrated by the approach that I use. 
 
Most IE is driven by a behavior disorder. However, there is almost always something that initiates the problem. Sometimes IE 
begins with a stress-producing or insecurity-producing event. Sometimes it begins due to a medical condition. We need to try to 
find the initiating event and deal with it. If we can do so, treatment for the initiating event is done simultaneously with treatment 
for the behavioral aspect. However, sometimes the initiating event is resolved, and we only left with the behavioral aspect. But, 
failing to look for the initiating event can be a disastrous oversight when dealing with this problem. 
 
Underlying Medical Causes 
 
Although many cats present with behavior-driven IE, this behavior may originate in several physical abnormalities. It is important 
to address these before proceeding to behavior modification techniques. History is sufficient for some; specific tests are needed for 
others. 
 
1. Cystitis 
 
Bladder inflammation, whether sterile or bacterial, frequently results in inappropriate urination. These cats typically have one or 
more clinical signs of dysuria, pollakiuria, increased frequency of urination, and hematuria. However, these may be present and 
missed by owners. Urinalysis usually reveals bacturia, hematuria, and crystalluria although some affected cats will have a normal 
urinalysis. A urine culture is the most sensitive way of detecting bacturia. Bladder ultrasound can detect chronic cystitis 
(thickened, irregular bladder walls) as well as uroliths. 
 
2. Pain 
 
Certain types of pain may be manifested when the cat goes to the litter box and positions to urinate or defecate. Most notable is 
pain from the lumbar spine, lumbosacral junction, hips, and knees. Uroliths in the bladder can also create pain that is manifested 
when the cat urinates. The discomfort associated with constipation can also be litter box related.  These cats’ histories may include 
lameness, reluctance to jump or run, failure to raise the tail when petted, increased sedentary lifestyle, hiding, personality change 
(especially aggression), reluctance to being picked up, sitting or lying down slowly, a hunched up posture of the back, standing 
(instead of squatting) in the litter box when urinating or defecating) and protecting a body part.  Radiographs of these areas are 
diagnostic. Litter box-related pain can also be generated by ingrown toenails, especially in older cats, and clumping litter that 
sticks to the hair on the ventral surface of the feet. These can be detected by examination of the feet. Impacted or infected anal 
sacs will become painful when the cat defecates, sometimes resulting in a litter-box-pain association. Anal sac palpation or 
expression is diagnostic. 
 
Drugs for skeletal pain in cats. A trial and error approach is needed as none are effective 100% of the time. 
 
Dasuquin: 1 capsule per day; give at least 30 days before declaring a failure. 
Meloxicam: 0.05 ml/cat q24h PO using high concentration (1.5 mg/ml) = 0.075 mg or 2 drops per cat. 
Onsior: 1 per day (feline size) 
Adequan: ¼ ml/cat q7d SC for 4 doses then ¼ ml/cat every 4-6 weeks. 
Gabapentin: 2-5 mg/kg q24h PO; Have compounded 
Tramadol: 12.5 mg q12-24h PO 
Aspirin: 40 mg 2(3) X per week PO 
Prednisolone: 5-10 mg q24-48h PO 
Buprenorphine: 0.01 mg/kg q12h PO (not practical for long-term use) 
Banamine: 0.1 ml/10# IV q7d X 3. 
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3. Polyuria 
 
Polyuria may cause a cat to urinate inappropriately. Common causes of polyuria in cats include diabetes mellitus, renal disease, 
and hyperthyroidism. Blood panels that include glucose, creatinine, BUN, and total T4 are diagnostic. 
 
4. Very Ill Cat 
 
Very ill cats often do not have the energy to walk across the room or the house to get to the litter box. They will often urinate (or 
defecate) where they lie.  
 

The Work Up 
 
The ideal workup consists of directed history taking, physical examination, a blood chemistry panel including total T4, radiographs 
of the abdomen, lumbar spine, hips, and knees, bladder ultrasound, urinalysis, urine culture, and anal sac palpation/palpation. 
When possible, the minimal workup should consist of directed history taking, physical examination, anal sac palpation/expression, 
radiographs, and urinalysis. Your clinical judgment and the owner’s motivation and finances will direct how extensive your 
workup can be. 
 
Litter Box Issues 
 
Cats will avoid litter boxes under several situations that include: 
 
- Too few litter boxes for the number of cats in the household. The “official” recommendation is one more litter box than the 
number of cats. This is not practical for many cat owners, but it is a rule that should be imposed, or at least discussed. 
- Hooded litter boxes. Although there are many advantages to hooded litter boxes (for owners, at least) odors are trapped within 
the litter box making it undesirable to many cats. Hoods should be removed, at least until the problem is resolved. 
- Dirty litter box. The litter box should be scooped each day (several times if used by multiple cats) and dumped and scrubbed once 
per month. 
- Location. Cats often avoid litter boxes that are in high traffic areas and prefer those in somewhat secluded locations. 
- Litter box liner. Some cats do not like these liners. When IE is occurring, remove them. 
- Recent change of litter type or brand. Cats are creatures of habit. A change in the litter type or a different brand of the same type 
can result in IE. 
- Preferred type of litter. Clumping litter best simulates sand or soil and is preferred by most cats. It is my litter-type of choice 
unless it is heavily scented or deodorized. When IE is occurring, avoid clumping litters for “multiple cats” due to the odors that 
may offend cats. If the owner objects to dusty clumping litter, recommend that a higher quality product be purchased. Synthetic 
litters made from wheat, newspaper, etc. can result in substrate aversion. Although well accepted by many cats, I recommend 
avoiding them in IE situations. 
- Substrate preference. Some cats like the “feel” of various types of flooring, especially carpet, over the feel of cat litter. If this 
occurs on carpet, consider putting a small piece of a similar carpet in the litter box; but do not use a new piece of carpet because of 
the “new carpet smell.” If the cat uses the litter box with the carpet in it, begin to add cat litter on top of it until it is covered then 
remove the carpet. 
- Side height. Cats with arthritis can have difficulty climbing in or out of litter boxes with sides that are 4 inches or more high. 
- Size. Large cats and cats in multicat households usually benefit from extra-large litter boxes. Under bed storage boxes can be 
useful for this. 
- Two story houses: Older cats and cats with arthritis often find it undesirable to go up or down stairs to get to the litter box. 
Putting a litter box on each floor of the house should be considered. 
 
Household Issues 
 
The smell of urine will attract the cat so it is imperative that it be removed from carpet, other flooring, furniture, and bedding. If 
the item is washable, do so with hot water and bleach if possible. It is important to find all of the areas in carpet; this can be 
accomplished with the use of a black light. Most owners find more areas than they were aware of. Treating the pad is paramount. 
To do so, pour ½ cup of water on the area and spray the carpet with Zero Odor Pet®; alternatively, pour ½ cup of water on the 
area then inject (with a syringe and needle) about 5 ml of Zero Odor Pet into the pad. This is the most effective odor removal 
product that I have used. Zero Odor Pet can also be used in and around the litter box to remove lingering odors.  
 
The pheromone Feliway® can be used to mark the cat’s “good zones.” As a rule, cats will not urinate or defecate in their “good 
zones.” It should be sprayed on the locations of IE; alternatively, the Feliway Diffuser can be used when many areas need to be 
treated in the same room. 
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If these approaches are not successful in keeping the cat from continuing to urinate in certain spots, cover the spots with aluminum 
foil. It should be taped to the floor with masking tape so the cat does not move it. 
 
The Behavior Aspects 
 
Inappropriate elimination may be a primary behavior disorder or a secondary behavior disorder initiated by the diseases previously 
discussed. Obviously, if another primary disease is present, it must be addressed. However, specific measures must be taken to 
address the behavioral component. Situations that cause stress and insecurity need to be explored. Common causes include: 
 
- A new pet (especially a puppy or kitten) or person in the household.  
- A pet or person who left the household.  
- New carpet, drapes, furniture. 
- Rearrangement of furniture. 
- Cat moved to new home. 
- Harassment of the cat by other cats, dogs, or children. 
- Too many cats in the household. For each additional cat there is a 10% increase in likelihood that IE will occur. If the owner has 
8 cats, there is an 80% chance of IE problems. 
 
Solutions 
 
There are many aspects to dealing with this problem. Piecemealing the treatment protocol is much less effective than using all of 
your tools at once.  
 
1. Diagnose and treat underlying diseases. 
2. Identify stress or insecurity producing situations. Elimination of any of these situations (when possible) is very beneficial to 
successful treatment. 
3. Correct litter box issues. Addition of Cat Attract Litter Additive® to the litter can make the odor in the litter box attractive 
instead of offensive to the cat. 
4. Find all areas of IE with a black light. Remove the odor in these areas with Zero Odor Pet. 
5. Create “good zones” with Feliway to discourage the cat from returning to previously soiled areas. 
6. Put the cat on a psychoactive drug. My first choice is buspirone (BuSpar®). If it is used with all of the above for 2 weeks 
without response, I change to clomipramine (Clomicalm®). If that is not successful, I use fluoxetine (Prozac®). 
 
Prognosis 
 
There are three factors that influence prognosis. 1) Identifying and elimination of stress or insecurity-producing situations 
improves the prognosis significantly. 2) Duration is also extremely important. If I begin working with a cat with IE with less than 1 
month duration, I give a good prognosis. If IE has been present more than 6 months, the prognosis is poor. If it has been occurring 
more than one year, I do not recommend treatment. 3) Client compliance/motivation is critical. Some clients just want a quick fix 
with little expense or effort on their part. This attitude will almost always result in failure. 
 
 
Black light: Streamlight Twin Task 3C, www.4lessdepot.com/detail_streamlight_tt3c.html. 
Zero Odor Pet, Zero Odor, LLC, Pound Ridge, NY; 914-764-1566 or www.zeroodorstore.com.  
Feliway, Ceva Animal Health, Lenexa, KS. www.feliway.com.  
Cat Attract Litter Additive, Precious Cat, Inc., Englewood, CO.; www.preciouscat.com.  
BuSpar, Bristol-Meyers Squibb Co., Princeton, NJ. 
Clomicalm, Novartis Animal Health, Inc., Greensboro, NC. 
Prozac, Eli Lilly and Company, Indianapolis, IN. 
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Your Letterhead 
 
 
Meloxicam (Metacam®) is being dispensed for use in your cat to control pain. It is often used for post-surgical pain or 
for chronic arthritis. This drug is approved for one-time and chronic use in dogs in the U.S, but it is only approved for 
use in cats as a single injection. 
  
Meloxicam is approved (by the equivalent of the FDA) in many countries in Europe, in the United Kingdom, in 
Australia, and in Canada for one-time and chronic use in cats, and several recent papers have been published 
demonstrating its safety for both uses.  However, the FDA has recently required the manufacturer to highlight (with a 
black box) this statement in the Metacam package insert: 
 
“Warning: Repeated use of meloxicam in cats has been associated with acute renal failure and death. Do not 
administer additional doses of injectable or oral meloxicam to cats.” 
 
Acute kidney failure is a rare complication, but it is a very serious one. The kidney damage that occurs is irreversible. 
The cats so affected are usually those with previously compromised kidney function or those that are dehydrated. 
 
This creates a dilemma for us in regards to your cat’s pain control. There is only one good alternative in the same drug 
class; however, it, too, is not approved for long-term use in cats. 
 
Although we are recommending the use of Metacam in your cat, we want you to be informed and to feel that you have 
the option for declining its use. If you feel that way, please do not hesitate to discuss this with us. We are happy to look 
at alternatives. 
 
Consent 
 
I have read the above and understand the potential side-effects that may be caused by Metacam. Furthermore, the 
potential side-effects have been verbally explained to me. I agree to give Metacam to my cat in spite of these potential 
side-effects. I accept liability for doing so and do not hold any of the veterinarians at Alamo Feline Health Center liable 
for side-effects that may occur. 
 
___________________________________ 
Cat’s Name 
 
____________________________________   __________________________ 
Signed        Date 
 
____________________________________ 
Printed Name 
 
 
Note: This document was not prepared by an attorney and may not be legal in your state. 
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Inappropriate Elimination History Form 
To download: https://dl.dropboxusercontent.com/u/69563616/History%20Form%20-%20Inapp%20Elim.docx 

General 
 Urine, Stool, Both:   
 Number of locations 
 Number of rooms 
 Can any rooms be closed off from cats: Yes    No 
 Duration:      ____Weeks  ____Months  ____Years 
Behavior vs. Cystitis 
 Size of puddles:   Large  Small  Unknown 
 Straining:   No  Yes  Unknown 
 Blood in urine:  No  Yes/No Unknown 
 Frequency:   Normal High  Unknown 
 Surface:   Hor or Vert Horizontal Unknown 
Stressors: 
 � New pet or person in the household 
 � Pet or person left the household 
 � New carpet, drapes, furniture 
 � Rearrangement of furniture 
 � Moved to new home 
 � Fighting within household 
 � Other: 
Signs of litter box aversion 
 Number of cats in household: 
 Number of litter boxes: 
 Hooded litter boxes  Yes  No 
 Type of litter: 
 How long this litter type used: 
 How often clean litter box: 
  Scooped: every ____ days 
  Dumped and scrubbed: every ____ days 
 Secluded location of litter box(es):  Yes No 
 Litter box sides:   High (4” or more)   Low (2” or less)   Neither 
 Litter box liner: Yes No 
Signs of Pain 
 � Dysuria, pollakiuria  
 � Reluctance/refusal to jump 
 � Sits or lies down slowly 
 � Difficulty with stairs 
 � Runs with difficulty 
 � Walks/runs with limp 
 � Never raises tail upward 
 � Hiding or less interactive than normal 
 � Change in temperament, especially aggression. 
 � Uncomfortable when being pickup up. 
 � Standing (instead of squatting) when urinating or defecating. 
 � Protecting a particular body part.  
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Veterinarians	  are	  very	  familiar	  with	  the	  disease	  associated	  with	  heartworm	  infection	  in	  dogs.	  Most	  have	  
diagnosed	  and	  treated	  patients	  with	  this	  disease	  and,	  unfortunately,	  many	  have	  had	  the	  sad	  experience	  
of	  losing	  patients	  to	  this	  disease.	  Even	  though	  the	  profession	  has	  been	  prescribing	  macrocyclic	  lactone	  
medications	  to	  kill	  the	  parasite	  after	  it	  enters	  the	  pet’s	  tissues	  but	  before	  it	  can	  damage	  the	  heart	  and	  
vasculature,	  the	  disease	  remains	  an	  every	  day	  reality	  in	  many	  parts	  of	  the	  country.	  

Once	  infected	  with	  adult	  heartworms,	  a	  dog	  must	  be	  treated	  with	  expensive	  and	  potentially	  toxic	  drugs	  
to	  save	  its	  life	  and	  eradicate	  the	  parasite.This	  represents	  a	  high	  financial	  and	  emotional	  burden	  for	  pet	  
owners	  with	  infected	  dogs.	  	  

The	  importance	  of	  the	  American	  Heartworm	  Society	  in	  determining	  the	  prevalence	  of	  heartworms.	  

The	  American	  Heartworm	  Society	  compiles	  records	  from	  veterinary	  hospitals	  across	  the	  country	  every	  
three	  years	  to	  determine	  the	  ongoing	  incidence	  of	  this	  disease.	  While	  the	  number	  of	  cases	  reported	  per	  
clinic	  in	  most	  areas	  does	  vary	  from	  year	  to	  year,	  depending	  on	  many	  environmental	  factors	  affecting	  the	  
mosquito	  vector,	  what	  is	  clear	  over	  the	  years	  is	  that	  clinical	  heartworm	  cases	  continue	  to	  be	  common	  in	  
many	  parts	  of	  the	  country,	  and	  frequent	  in	  almost	  all	  areas.	  The	  impossibility	  of	  controlling	  the	  
mosquito	  vector	  in	  the	  outdoor	  environment	  guarantees	  that	  we	  will	  be	  confronting	  this	  terrible	  
parasite	  indefinitely.	  The	  failure	  of	  pet	  owners	  to	  use	  preventive	  measures	  compliantly	  is	  a	  significant	  
cause	  of	  this	  ongoing	  threat.	  	  The	  AHS	  understands	  that	  it	  is	  not	  enough	  to	  rely	  on	  owners’	  compliant	  
use	  of	  larvacidals	  to	  protect	  their	  pets	  from	  this	  dread	  disease.	  The	  experts	  understand	  that	  a	  multi-‐
modal	  approach	  is	  needed	  to	  provide	  “best	  medicine”	  for	  pet	  owners	  and	  their	  pets.	  	  

Heartworms	  are	  introduced	  into	  the	  pet	  when	  L3	  larvae,	  deposited	  on	  the	  pet’s	  skin	  during	  the	  
mosquito	  feeding	  process,	  then	  use	  the	  bite	  would	  to	  slither	  into	  the	  subcutaneous	  tissues	  of	  the	  dog.	  
From	  there,	  these	  larvae	  begin	  to	  migrate	  through	  the	  pet’s	  tissues	  toward	  their	  final	  home	  in	  the	  heart	  
and	  great	  vessels,	  molting	  twice	  along	  the	  way.	  	  Macrocyclic	  lactone	  preventives	  intercept	  the	  parasite	  
during	  this	  migration	  and	  kill	  the	  migrating	  larvae	  before	  they	  can	  reach	  the	  final	  sites	  in	  the	  cardiac	  
system.	  	  

Changing	  attitudes	  	  and	  approaches	  

Previously,	  veterinary	  medicine	  has	  focused	  only	  on	  the	  therapeutic,	  uni-‐modal	  approach	  of	  using	  
macrocyclic	  lactones	  to	  prevent	  adult	  heartworm	  development	  in	  the	  infected	  pet.	  Uni-‐modal	  
approaches	  have	  the	  limitation	  that	  they	  are	  highly	  susceptible	  to	  owner	  non-‐comp0liance	  as	  well	  as	  
ability	  of	  the	  parasite	  to	  evade	  the	  single	  drug	  in	  the	  bloodstream.	  	  This	  approach	  has	  not	  been	  adopted	  
in	  human	  medicine,	  where	  the	  focus	  of	  mosquito-‐vectored	  disease	  prevention	  has	  included	  vectrol	  
control	  measures.	  In	  fact,	  in	  human	  protection	  from	  ectoparasites,	  prevention	  of	  access	  to	  the	  human	  
skin	  barrier	  has	  been	  the	  primary	  approach	  utilized.	  	  	  

Learning	  about	  vector	  elimination	  from	  human	  health	  experts	  

Consider	  the	  control	  of	  malaria	  in	  sub-‐Saharan	  Africa	  is	  based	  in	  large	  part	  on	  the	  use	  of	  permethrin-‐
impregnated	  bed	  netting	  that	  is	  distributed	  to	  locals	  by	  the	  World	  Health	  Organization	  and	  other	  health	  
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authorities.	  	  Efforts	  to	  develop	  a	  vaccine	  have	  been	  ongoing	  for	  many	  years,	  but	  today	  this	  approach	  of	  
vector	  control	  is	  the	  single	  most	  effective	  means	  of	  preventing	  millions	  of	  cases	  of	  this	  deadly	  human	  
disease.	  	  

Another	  example,	  today	  the	  US	  military	  uses	  permethrin	  to	  treat	  military	  clothing	  and	  uniforms	  as	  well	  
as	  tent	  fabric	  and	  other	  military	  use	  materials	  to	  repel	  ectoparasites	  like	  ticks,	  sand	  flies	  and	  mosquitoes	  
away	  from	  military	  personnel.	  	  

Even	  hikers,	  backpackers	  and	  other	  recreational	  outdoorsmen	  use	  permethin	  to	  treat	  their	  clothing	  to	  
protect	  themselves	  when	  they	  are	  enjoying	  the	  great	  outdoors.	  

We	  can	  look	  to	  our	  own	  everyday	  lives	  to	  see	  a	  life-‐saving	  example	  of	  multi-‐modal	  preventive	  strategy.	  
The	  evolution	  of	  mandatory	  seatbelt	  use,	  which	  was	  later	  augmented	  with	  mandatory	  air	  bag	  inclusion	  
in	  automobiles,	  is	  analogous	  to	  the	  multi-‐modal	  approach	  of	  using	  macrocyclic	  lactone	  drugs	  in	  
conjunction	  with	  repellents	  and	  other	  mosquito	  abatement	  measures	  to	  provide	  the	  most	  
comprehensive	  heartworm	  disease	  prevention	  strategy.	  	  

We	  use	  multimodal	  protection	  every	  day	  

We	  can	  look	  to	  our	  own	  everyday	  lives	  to	  see	  a	  life-‐saving	  example	  of	  multi-‐modal	  preventive	  strategy.	  
The	  evolution	  of	  mandatory	  seatbelt	  use,	  which	  was	  later	  augmented	  with	  mandatory	  air	  bag	  inclusion	  
in	  automobiles,	  is	  analogous	  to	  the	  multi-‐modal	  approach	  of	  using	  macrocyclic	  lactone	  drugs	  in	  
conjunction	  with	  repellents	  and	  other	  mosquito	  abatement	  measures	  to	  provide	  the	  most	  
comprehensive	  heartworm	  disease	  prevention	  strategy.	  	  

Veterinarians	  battle	  ectoparasites,	  and	  the	  diseases	  they	  transmit,	  just	  as	  physicians,	  military	  leaders	  
and	  those	  who	  enjoy	  recreation	  in	  the	  ectoarasite-‐infested	  outdoors	  do.	  Veterinarians	  have	  this	  same	  
tool,	  the	  safe,	  highly	  effective	  repellent	  permethrin,	  to	  use	  in	  the	  battle	  against	  these	  serious	  parasites.	  	  

What	  This	  Means	  for	  Your	  Practice	  

• Owner	  compliance	  remains	  the	  most	  significant	  cause	  of	  continuing	  occurrence	  of	  clinical	  
heartworm	  disease	  in	  dogs	  

• All	  experts	  agree	  that	  heartworm	  strains	  that	  are	  resistant	  to	  therapeutic	  larvacidals	  
(macrocyclic	  lactones)	  have	  emerged	  and	  may	  become	  more	  important	  in	  the	  future	  

• There	  is	  an	  opportunity	  for	  you,	  the	  practitioner,	  to	  add	  an	  important	  layer	  of	  repellent	  
protection	  to	  your	  heartworm	  prevention	  strategy	  with	  the	  agreement	  of	  heartworm	  experts	  
and	  the	  willingness	  of	  your	  clients	  to	  accept	  your	  recommendations.	  
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HEAD TRAUMA: A PRACTICAL APPROACH 
Simon R. Platt, BVM&S, MRCVS, DACVIM (Neurology), DECVN 

College of Veterinary Medicine, University of Georgia 
 

INTRODUCTION 
Severe head trauma is associated with high mortality in human beings and animals. Although 
there is no standard of care for head trauma in human medicine, a series of guidelines have been 
developed centered around maintaining adequate cerebral perfusion. The appropriate therapy for 
head trauma patients remains controversial in veterinary medicine due to a lack of objective 
information on the treatment of dogs and cats with head injuries. Treatment of affected animals 
must be immediate if the animal is to recover to a level that is both functional and acceptable to 
the owner. Many dogs and cats can recover from severe brain injuries if systemic and 
neurological abnormalities that can be treated are identified early enough.   
PATIENT ASSESSMENT 
As with all types of acute injury, the “ABCs” (airway, breathing, cardiovascular status) of 
emergency care are extremely important. Initial physical assessment of the severely brain-injured 
patient focuses on imminently life threatening abnormalities. It is important not to focus initially 
on the patient’s neurological status as many patients will be in a state of hypovoLemic shock 
following a head injury, which can exacerbate a depressed mentation. Hypovolemia and 
hypoxemia need to be recognized and addressed immediately. In addition, a minimum essential 
data-base includes a PCV, total protein level, a blood urea level, and electrolyte levels as well as 
a urine specific gravity. Specific attention should also be paid to the serum glucose levels as 
hyperglycemia has been demonstrated to be related to head trauma severity, although unlike in 
humans, a specific association with outcome has not yet been demonstrated. Respiratory system 
dysfunction can be common after head injury. The most dramatic respiratory abnormality seen 
following head injury can be neurogenic pulmonary edema. Neurogenic pulmonary edema is 
usually self-limiting if the patient survives, and will resolve in a matter of hours to days, but can 
cause severe dyspnea, tachypnea and hypoxemia. Hypoxemia exacerbates the development of 
secondary tissue damage.  
Neurological Assessment 
Neurological assessment should be repeated every 30 to 60 minutes in severely head injured 
patients to assess the patient for deterioration or to monitor the efficacy of any therapies 
administered. This requires an objective mechanism to ‘score’ the patient so that treatment 
decisions could be made logically. 

MEDICAL THERAPY 
1. Minimizing increases in ICP 
Simple precautions can be taken in positioning the animal with its head elevated at a 30º angle 
from the horizontal to maximize arterial supply to and venous drainage from the brain. It is also 
important to ensure that there is no constrictive collar obstructing the jugular veins as this 
immediately elevates ICP. 

2. Fluid therapy  
The basic goal of fluid management of head trauma cases is to maintain a normovolemic to 
slightly hypervolemic state. There is no support for attempting to dehydrate the patient in an 
attempt to reduce cerebral edema and this is now recognized to be deleterious to cerebral 
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metabolism. In contrast immediate restoration of blood volume is imperative to ensure 
normotension and adequate CPP. Initial resuscitation usually involves intravenous administration 
of hypertonic saline and or synthetic colloids. Use of these solutions allows rapid restoration of 
blood volume and pressure while limiting volume of fluid administered. In contrast, crystalloids 
will extravasate into the interstitium within an hour of administration and thus larger volumes are 
required for restoration of blood volume. As a result this could lead to exacerbation of edema in 
head trauma patient. Hypertonic saline administration (4-5 ml/kg over 3-5 minutes) draws fluid 
from the interstitial and intracellular spaces into the intravascular space which improves blood 
pressure and cerebral blood pressure and flow, with a subsequent decrease in intracranial 
pressure. However, this should be avoided in presence of systemic dehydration or hypernatremia 
and it should be noted that the effects of this fluid only last up to an hour. Colloid solutions, such 
as Dextran-70 or Hetastarch should be administered after hypertonic saline is used, to maintain 
the intravascular volume. Hypertonic solutions act to dehydrate the tissues, thus it is essential 
that crystalloid solutions are also administered after administration of HSS to ensure dehydration 
does not occur. The sole use of colloids will not prevent dehydration; in addition, the co-
administration of hypertonic solutions and colloids are more effective at restoring blood volume 
than either alone.  

3. Osmotic diuretics 
Osmotic diuretics such as mannitol are very useful in the treatment of intracranial hypertension. 
Mannitol has an immediate plasma expanding effect that reduces blood viscosity, and increases 
cerebral blood flow and oxygen delivery. This results in vasoconstriction within a few minutes 
causing an almost immediate decrease in ICP. The better known osmotic effect of mannitol 
reverses the blood-brain osmotic gradient, thereby reducing extracellular fluid volume in both 
normal and damaged brain. Mannitol should be administered as a bolus over a 15 -minute period, 
rather than as an infusion in order to obtain the plasma expanding effect; its effect on decreasing 
brain edema takes approximately 15-30 minutes to establish and lasts between 2 and 5 hours. 
Administering doses of 0.25 g/kg appear equally effective in lowering ICP as doses as large as 
1.0 g/kg, but may last a shorter time. Repeated administration of mannitol can cause an 
accompanying diuresis, which may result in volume contraction, intracellular dehydration and 
the concomitant risk of hypotension and ischemia. It is therefore recommended that mannitol use 
is reserved for the critical patient (Glasgow coma score of < 8) or the deteriorating patient. There 
has been no clinical evidence to prove the theory that mannitol is contraindicated in the presence 
of intracranial hemorrhage. There is contradictory evidence that the combination of mannitol 
with furosemide (0.7 mg/kg) may lower ICP in a synergistic fashion, especially if furosemide is 
given first.  

4. Oxygenation and ventilation 
Hyperoxygenation is recommended for most acutely brain-injured animals. Partial pressure of 
oxygen in the arterial blood (PaO2) should be maintained as close to normal as possible (at or 
above 80 mm Hg). Supplemental oxygen should be administered initially via face-mask as 
oxygen cages are usually ineffective as constant monitoring of the patient does not allow for a 
closed system. As soon as possible, nasal oxygen catheters or transtracheal oxygen catheters 
should be used to supply a 40% inspired oxygen concentration with flow rates of 100 ml / kg / 
min and 50 ml / kg / min respectively. If the patient is in a coma, immediate intubation and 
ventilation may be needed if blood gas evaluations indicate. A tracheostomy tube may be 
warranted in some patients for assisted ventilation. Hyperventilation has traditionally been 
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known as a means of lowering abnormally high ICP through a hypocapnic cerebral 
vasoconstrictive effect. However, hyperventilation is a double-edged sword. Besides reducing 
the ICP, it induces potentially detrimental reductions in the cerebral circulations if the pCO2 
level is less than 30-35 mmHG. The major difficulty with hyperventilation is our present 
inability to monitor the presence and effects of ischaemia on the brain. It is important that 
animals do not hypoventilate, and such animals should be ventilated to maintain a PaCO2 of 30-
40mmHg. Aggressive hyperventilation can be used for short periods in deteriorating or critical 
animals.  
5. Seizure prophylaxis 
Although the role of prophylactic anticonvulsants in preventing post-traumatic epileptic 
disorders remains unclear, seizure activity greatly exacerbates intracranial hypertension in the 
head injury patient. For this reason, it is recommended to treat all seizure activity in these 
patients aggressively but not prophylactially. As most cases need to be treated parenterally, 
phenobarbital (2 mg/kg IM q 6-8hrs) is recommended. This can be continued for 3-6 months 
after the trauma and can then be slowly tapered off if there have been no further seizures. 
Phenobarbital will have the additional benefit of reducing cerebral metabolic demands and 
therefore acts as a cerebral protectant.  

6. Corticosteroids 
Corticosteroids, known to be beneficial in brain edema attributed to a tumor, have been studied 
extensively in head injury. Clinical trials in people have not shown a beneficial effect of 
corticosteroids, including methylprednisolone sodium succinate, in the treatment of head injury. 
In fact, they are now contraindicated based on an increased incidence of mortality following their 
use. In addition, they have been associated with increased risks of infection, are 
immunosuppressive, cause hyperglycemia and other significant effects on metabolism.  

SURGICAL THERAPY 
A description of the surgical techniques for intracranial surgery can be found elsewhere. 
Although it is rare that surgery is indicated in head injury cases, there are several specific 
abnormalities that can be associated with an episode of head trauma that may warrant the 
consideration of surgical treatment: 
Acute extra-axial Hematomas 
Generous craniotomies are generally indicated once these abnormalities have been diagnosed 
with imaging. If the hematoma is due to a fracture across a venous sinus, there may be profuse 
bleeding associated with surgical intervention. The need for blood transfusions should be 
expected. Hematoma removal also risks the chance of bleeding from previously compressed 
vessels.  
Calvarial Fractures 
A skull fracture per se may or may not have significant implications for patient management. 
Skull fractures are typically differentiated based upon pattern (depressed, comminuted, linear); 
location; and, type (open, closed). A fracture is generally classed as depressed if the inner table 
of the bone is driven in, to a depth equivalent to the width of the skull. All but the most 
contaminated, comminuted and cosmetically deforming depressed fractures can be managed 
without operative intervention.   
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Acute Intraparenchymal Hematoma 
 In contrast to acute extra-axial hematomas, acute intraparenchymal clots may be conservatively 
managed, unless subacute enlargement of initially small intraparenchymal clots is identified with 
repeat MR scanning. 
Hemorrhagic Parenchymal Contusions 
Most hemorrhagic contusions do not require surgical management. The main indication for 
surgery with these types of lesions is limited to cerebellar contusions with compression of the 4th 
ventricle and brain stem; surgery aims to reduce the potential for further compression and 
herniation, which can develop over the initial 24-48 hours.  
Intracranial Hypertension (ICH) 
Benefit can be found when decompressive procedures are carried out before irreversible bilateral 
papillary dilation has developed. Conversely, “prophylactic” decompressive surgery seems 
inappropriate before non-surgical management of elevated ICH has been carefully maximized.  
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APPROACHING THE TREATMENT OF A SEIZURE CASE 
Simon Platt BVM&S MRCVS DACVIM (Neurology), DECVN 

 
This session will review seizure activity characteristics in an effort to distinguish them from other causes 
of collapse and involuntary movement. Case presentations will be used to assist with discussion about 
appropriate treatment regimens 
 
Seizure: 
The term seizure refers to a sudden attack or recurrence of disease and often implies a dramatic or 
catastrophic event.  The term is therefore non-specific although is often used to describe an epileptic 
seizure.  The term is often used interchangeably with convulsion. 
Epileptic seizure: 
An epileptic seizure is the physical manifestation of paroxysmal transient disturbance of central nervous 
system function resulting from excessive and/or hypersynchronous abnormal neuronal activity within the 
cerebral cortex. 
Epilepsy: 
Epilepsy is not a specific disease but a chronic condition characterised by recurrent epileptic seizures.  A 
patient having a single epileptic seizure does not have epilepsy, as the seizures are not recurrent. 
 
It is important to recognise that an epileptic seizure is not a disease entity in itself but a clinical sign 
generally indicative of a forebrain disorder. 
 
Phenotypic Classification of epileptic seizures 
Epileptic seizure types can be classified into two major categories: partial and generalised. 
Generalised Seizures: 
In dogs, generalised seizures are the most common type.  Generalised seizures have no localised signs and 
indicate involvement of both cerebral hemispheres.  Consciousness is impaired and motor manifestations 
are bilateral. 
Partial seizures: 
Compared to dogs, cats commonly exhibit partial seizures.  This type of seizure indicates abnormal 
neuronal activity in a localised region of the cerebral hemisphere.  Any portion of the body can be 
involved during a focal seizure depending on the region of the brain affected.  The focal nature of this 
seizure type is associated with a higher incidence of focal intracranial pathologic change in cats.  The 
various forms of partial seizures include: 

o Focal (partial motor) seizures: unaltered consciousness with asymmetric localised motor signs 
such as eyelid or facial twitching, clonus of muscle groups of one limb. 

o Psychomotor (complex partial) seizures: behavioural seizures pattern involving the limbic 
system which may present as rage, aggression without provocation, fly-catching, running in 
circles, floor licking, vocalisation, tail chasing, etc. 

A seizure may start in a focal region of the brain only to spread throughout both cerebral hemispheres, 
resulting in a focal seizure with secondary generalisation. 
 
Confirmation of the epileptic nature of a paroxysmal event 
A paroxysm is defined as a sudden recurrence or worsening of the clinical signs - a spasm or a seizure. 
The recognition of an epileptic seizure is essentially based on the owner’s description of the event.  
Although generalised tonic-clonic seizure have a fairly unequivocal description, the recognition of a 
partial or psychomotor seizure can pose a real challenge for the clinician.  For that reason video footage 
obtained by the owner of the paroxysmal event can be of tremendous help. 
An epileptic seizure can be suspected based on: 

o The peracute and unexpected (except cases of “reflex seizures”) onset and offset. 
o Stereotypical pattern. 
o Presence of involuntary motor activity and/or abnormal mentation and behaviour and/or 

autonomic signs (salivation, urination and/or defecation). 
o Elimination of other paroxysmal events (syncope, acute vestibular attack, myasthenia gravis). 

Absolute confirmation of the epileptic nature can only be obtained by observing simultaneously the 
characteristic EEG changes and physical manifestation of the seizures. 
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Paroxysmal events that could mimic an epileptic seizure 

Non-epileptic paroxysmal 
events Criteria for differentiation 

Narcolepsy/Cataplexy 
 
 
 
Syncope 
 
 
 
 
 
 
Vestibular attack 
 
 
 
Myasthenia gravis 
 
 
 
Painful focus 

Loss of consciousness and transitory flaccid paralysis 
Can be precipitated by excitement or feeding 
No post-ictal phase 
- - - - - - - - - - - - - - - - - - - - - - 
Often associated with exercise or excitement 
Partial or complete loss of consciousness 
No motor activity 
No post-ictal phase 
Associated respiratory or cardiovascular pathology (and eventually 
clinical signs) 
- - - - - - - - - - - - - - - - - - - - - - 
Associated signs of vestibular involvement (head tilt, nystagmus, 
asymmetric ataxia and/or circling) 
No loss of consciousness 
- - - - - - - - - - - - - - - - - - - - - - 
Exercise-induced weakness/stiffness 
Normal mental status 
No post-ictal phase 
- - - - - - - - - - - - - - - - - - - - - - 
Physical examination 

 
 
Etiological Classification of Epileptic Seizures 
The presence of epileptic seizures implies a forebrain disorder.  Their causes may originate outside (extra-
cranial) or inside (intra-cranial) to the brain.  Intra-cranial causes may be further subdivided into 
functional disorders (where no gross structural changes are evident in the brain) and structural disorders 
(where there is a gross structural cause within the brain, e.g. a brain tumour or hydrocephalus). 
Reactive Seizures:  This term is often used to describe seizures resulting from an extra-cranial cause. 
Primary Seizures:  This term is often used to describe seizures resulting from a functional intra-cranial 
cause (e.g. Idiopathic Epilepsy). 
Secondary Seizures:  This term is often used to describe seizures resulting from a structural extra-cranial 
cause (e.g. brain tumor). 
 
Differential diagnosis 
The differential diagnosis of epileptic seizures is currently divided into three main etiological categories: 
Genetic (formerly idiopathic); Structural or metabolic (formerly symptomatic or secondary and reactive); 
and Unknown (formerly probable symptomatic or cryptogenic). 

 
Genetic epilepsy 
This diagnosis is most common in purebred dogs with the first onset of seizures between the ages of 1 and 
5 years, a normal interictal neurological examination, and if there is a lengthy initial interictal period (>4 
weeks). As stated above, a genetic basis fhas been reported in numerous dog breeds, including Belgian 
shepherds, poodles, beagles, Springer spaniels, Vizslas, Irish wolfhounds, Lagotto Romagnolo dogs and 
retrievers. True genetic epilepsy is much less common in the cat due to the more diverse genetic 
background of most cats. As such, all cats should be evaluated for underlying reactive or secondary 
seizures with appropriate diagnostic testing before a diagnosis of genetic epilepsy is made.  
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Structural or metabolic epileptic seizures 
These animals exhibit epileptic seizures are the direct result of structural brain pathology or metabolic 
disease. Dogs of any age or breed may develop secondary epileptic seizures. Younger dogs are more 
prone to developmental and encephalitic diseases, while older dogs (>7 years of age) are more likely to 
develop intracranial neoplasia. As expected with underlying cerebral pathology, these animals are more 
likely to exhibit focal or multifocal neurological deficits. However, focal lesions in ‘silent’ cortical areas 
of the brain (e.g. olfactory, pyriform and occipital lobes) may have seizures as the only neurological 
problem. This is a common group of seizure etiologies in cats and includes diseases such as FIP and 
meningioma. 
 
Metabolic, also known as reactive epileptic seizures are a reaction of the normal brain to transient 
systemic insult, toxic reaction or physiological stresses. Animals of any age may be affected. Smaller-
breed dogs are more predisposed to develop seizures secondary to portosystemic shunts at a younger age. 
Typically, a higher seizure frequency will occur initially until the underlying metabolic or toxic insult is 
corrected, but evidence of systemic illness is often present concurrently.  
 
Unknown cause of epileptic seizures 
 
A variety of epileptic seizures arise without a cause but thought to have a more specific etiology.  
Previously termed probable symptomatic, or cryptogenic, epileptic seizures, these events are believed to 
be due to an underlying unidentified brain disease. While this sounds like a somewhat nebulous disease 
category, it has particular implications when understanding why certain animals may be refractory to 
therapy. Examples of cases that may fit into this category would be prior head trauma in patients with 
normal imaging, post-encephalitic seizures developing at a later date, undetected hypoxic or vascular 
events of the brain after anesthesia, or birth related trauma. 

 
Neurodiagnostic investigation 

Historical data 
The most important component in approaching a seizure case is acquiring a thorough and accurate 
history. Enquiries regarding the seizure event should address a description of the event, time of day, 
duration and postictal effects. The purpose is to establish overall frequency, seizure type, patterns of 
occurrence, relationship to daily activity (e.g. exercise, sleep) and severity of post-ictal effects. It is 
recommended that a charting technique measuring seizure frequency and severity should be developed to 
aid in objective evaluation of future observed and suspected seizures.  

The interictal status of the dog’s cerebrocortical function (between seizures and after the postictal 
period) can be evaluated by asking questions concerning the animal’s behaviour, vision, gait and 
sleep/wake patterns. For example, if the dog is more withdrawn or attention seeking, showing any 
unusual episodes of aggression or irritability, or fails to follow simple commands, then a structural 
cerebral problem should be suspected. Likewise, subtle gait disturbances (stumbling up or down the 
stairs), visual disturbances (occasionally bumping into objects on one side) and restless sleep patterns 
may indicate forebrain problems. 

 
Diagnostic evaluation 
The sequence of diagnostic testing for any animal with seizures should proceed from the least invasive to 
the most invasive (and expensive) diagnostic modality. 

 
• A complete blood count (CBC), biochemistry panel (including blood glucose), urinalysis and blood 

pressure measurement should be performed for all animals being evaluated for an epileptic seizure. 
For dogs, additional testing is based upon the age, breed, seizure type, seizure frequency and 
neurological examination findings. 

• Dogs <1 year of age and those being initiated on hepatic metabolized antiepileptic drug (AED) 
therapy should also be evaluated for hepatic disease with a serum bile acid study or resting serum NH4 
concentrations. 
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• Other individual tests for toxin exposure (e.g. plasma lead, serum cholinesterase assay), parasitic or 
rickettsial infection, or systemic illness are based on the clinical picture at the time of presentation. 

• For cats, the basic screening should include a retroviral screen for feline leukaemia and feline 
immunodeficiency virus and testing for serum antibodies to Toxoplasma gondii. Testing for the virus 
causing feline infectious peritonitis is not recommended, as the correlation between a positive titer and 
active CNS infection is low. 

• All dogs aged at least 7 years or older with an initial onset of seizures, regardless of the seizure pattern 
or frequency or neurological examination, should undergo advanced imaging of the brain with MRI or 
computed tomography (CT). Due to the high incidence of symptomatic epilepsy in cats, the author 
recommends that advanced imaging of the brain be performed in all epileptic cats. 

• Cerebrospinal fluid (CSF) analysis is recommended in any animal with multifocal neurological 
deficits or lesions observed on MRI or CT scans. The presence of an abnormal CSF analysis has been 
found to be highly associated with the presence of underlying brain parenchymal lesions as detected 
on MR images; CSF can also be abnormal due to the seizures themselves. 

• Although EEG analysis is beneficial in identifying underlying epileptic foci in the dog, the overall 
usefulness of this test for determining diagnosis and treatment has yet to be proven. See chapter 4 for 
further information on EEG.  Obtaining video segments of events can be extremely helpful to 
clinicians to determine if an epileptic event is present.  Owners should be encouraged to video an 
event if possible, and to try to distract the pet to determine if the event can be terminated with external 
stimuli.  Distractibility often implies a non-epileptic event.  
 

Treatment 
Management of epilepsy in cats and dogs often requires a lifetime commitment by owners. The owner 

must be willing to medicate their pet several times per day, travel to emergency clinics at unpredictable 
times, follow up with periodic re-evaluations and diagnostic testing, and watch their pet carefully for 
adverse effects of therapy. The balance between quality of life and therapeutic success is often a key issue 
for an owner to continue treating their pet. Despite all of the time, financial and emotional commitment, a 
significant portion of dogs may still continue to have seizures. Thus, proper client education is critical in 
preparing owners for understanding their pet’s condition and the potential associated lifestyle changes. In 
particular, the owners need to know that the diagnosis of epilepsy implies an increased risk of premature 
death with the prognosis dependent on a combination of veterinary expertise, therapeutic success, and the 
owner's motivation.  
Decision Making Strategies for AED Therapy 
The decision regarding when to start AED treatment is based on a number of factors, including etiology, 
risk of recurrence, seizure type and its effect on patient, as well as risk of treatment.  Risk factors for 
seizure recurrence are not well-established for cats and dogs.  A number of relative risk factors have been 
identified in epileptic people, to include a diagnosis of current or previous defined cerebral lesions or 
trauma,  presence of interictal EEG epileptic discharges (up to 90 % recurrence rate) and a history of 
marked post-ictal adverse effects  (Todd’s paralysis). Evidence-based guidelines through several 
international groups are well established for people based on risk: benefit ratio and predictability factors 
of drug effect. From these guidelines, several commonalities exist in guiding clinical practice to include 
confirmation of an epileptic seizure event and seizure type, obtaining a definitive diagnosis, knowledge 
that recurrent seizure activity is correlated with poorer long term treatment success, and the influence of 
treatment on quality of life factors. Thus, the decision to treat is a reflection of the treatment goals to 
reduce or eliminate epileptic events, reduce seizure severity, avoid adverse effects, and reduce seizure-
related mortality and morbidity.  
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Seizures – how to treat 
Simon Platt BVM&S MRCVS DACVIM (Neurology), DECVN 

Phenobarbital (PB) 

Phenobarbital is the drug used most commonly by veterinarians, as the drug of first choice for seizure 
control in dogs due to its low cost and approximately 80% success rate in controlling seizures in epileptic 
dogs.(3) This drug has been well documented to occasionally have fatal hepatotoxic effects in dogs as 
well as cause neutropenia. A good slow induction dosage of PB is 2-4 mg/kg/day divided BID or TID. If 
indicated, the dosage may be slowly increased to as much as 18-20 mg/kg divided BID or TID. Serum PB 
concentrations should be monitored to assess therapy. A PB serum concentration of 15-45 ug/ml should 
be achieved immediately prior to each subsequent dosage of medication. It will take 7 to 18 days to 
achieve a steady state serum concentration with sustained maintenance doses. If dosages of 4 mg/kg/day 
or higher are used to initiate PB therapy, some dogs will appear depressed, drowsy or ataxic for about one 
month. This effect then generally resolves, and much higher doses can be given without sedation 
occurring. Some dogs will be polyuric, polydipsic and polyphagic while receiving PB, especially at 
higher doses. The serum alkaline phosphatase (AP) and the serum alanine transaminase (ALT) will 
increase in many dogs maintained on the drug. At least once/year, a PB serum concentration, serum 
chemistry profile, and haematology should be done on any animal receiving PB maintenance therapy. 
Any dramatic change in results from one year to the next may signal potential toxicity. This is the drug of 
choice in cats with multiple seizure episodes. The dose advised is 1.5 to 2.5 mg/kg PO every 12 hours. 
Due to the formulation of this drug, it is often best to start with 7.5 mg twice daily, which can be 
increased in 7.5 mg increments as necessary. Polyphagia with weight gain is documented as a frequent 
side-effect of PB administration in cats. Hepatotoxicity has not been documented in cats on this drug, but 
cutaneous hypersensitivities and bone marrow suppression have. 

Potassium bromide (KBr) 

Potassium bromide is becoming the drug of first choice for the management of epilepsy in dogs since it is 
the only anticonvulsant known that has no hepatic toxicity and all the adverse effects of KBr are 
completely reversible once the drug is discontinued. KBr controls approximately 80% of the epileptic 
dogs it is used to treat and is often effective in dogs that fail PB therapy. When high dose KBr and low 
dose PB are used together, approximately 95% of epileptic dogs can be controlled. 

The maintenance dosage of is 20-100 mg/kg/day (which can be divided BID to avoid GI upsets) to 
achieve serum concentration of 1-5 mg/ml measured just before the next dose is administered. It requires 
2 to 3 weeks of therapy before bromide serum concentration will enter therapeutic range and close to 4 
months before steady state values are approximated. If seizure control is needed more rapidly than this, a 
total oral loading dose of 400 to 600 mg/kg of potassium bromide can be given prior to instituting the 
maintenance dosage schedule divided qid over 4-5 days. By dividing the loading dose, excessive 
sedation may be avoided in case the dog is especially sensitive to the sedative effects of bromide. The 
loading dosage should be mixed well with food to avoid the induction of vomiting. Be sure to stress to 
owners that it is important to keep the salt content of the diet consistent to prevent marked serum 
concentration fluctuations of bromide. 

The most common adverse effect of bromide therapy is polyphagia, and it is recognized in about 25% of 
the dogs on therapy necessitating changing to a low calorie diet such as canine R/D or W/D to prevent 
excessive weight gain. Polydipsia and polyuria are less common with KBr therapy than with PB therapy, 
but these adverse effects are sometimes recognized. Personality changes that can occur are; irritability 
leading to snapping at people or other animals, seeking constant attention from the owner, aimless pacing 
behavior, and most commonly, depressed mental level as a result of sedation. Clinical signs of bromide 
toxicity are sedation, incoordination, and in dogs, pelvic limb weakness and/or stiffness is observed, 
easily misdiagnosed as pelvic limb stiffness due to osteoarthritis, since specific neurologic deficits are 
absent. Bromide toxicity can be seen in dogs that have renal insufficiency because the halide ion is 
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excreted by the kidneys. There has been an association made between the use of bromide in cats and the 
onset of a reversible respiratory disease. 

Primidone 

Primidone is metabolized in the liver to phenylethylmalonic acid (PEMA) and PB. Phenobarbital levels 
should be monitored in dogs on primidone as they correlate better with anticonvulsant efficacy than 
primidone levels. The same side-effects that phenobarbital create are seen with the use of primidone. The 
target therapeutic ranges are also the same. Primidone is advised for use in those patients who have 
proven refractory to phenobarbital although its efficacy has not been proven. Otherwise there is no 
evident advantage of primidone over the use of PB as a first choice AED. The conversion rate of 
primidone to PB is close to 4:1. Therefore the use of 250 mg of primidone equals the use of 60mg of PB. 
Conversion from primidone to PB should take place slowly (1/4 of the dose each month). In the dog, the 
use of this drug has resulted in progressive hepatic injury, which seems to be more common than that seen 
with PB. 

Gabapentin 

Gabapentin is a recent addition to the human anti-convulsant market, which has primarily been used as an 
adjunctive drug for humans with uncontrolled partial seizures with and without secondary generalization. 
Gabapentin is well absorbed from the duodenum in dogs with maximum blood levels reached in 1 hour 
after oral administration. The elimination half-life of gabapentin in dogs is 3-4 hours in dogs, meaning 
that it may be difficult to attain steady state levels in dogs even with tid dosing. The dose at present 
estimated to be necessary to achieve some effect in dogs is 30 to 60 mg/kg divided tid to qid. It may be 
that its use in dogs demands higher doses making its expense prohibitive.In dogs, gabapentin is 
metabolised in the liver, therefore liver function needs to be closely evaluated when dogs are on this 
treatment; it is excreted nearly 100% through the kidneys, with 60% being the unchanged parent drug. 
The author has used this drug with no deleterious effects, in addition to PB and KBr. In a study of 11 
dogs, 45% demonstrated improved seizure control with success based upon a 50% reduction in seizure 
frequency. However, many dogs still exhibited multiple days on which there was cluster seizure activity. 
Forty-five percent (5/11) of the dogs in this study also demonstrated sedation and ataxia after the addition 
of this medication.  

Levetiracetam  

Levetiracetam was approved in November 1999 as a human add-on therapy for the treatment of partial 
onset seizures, with or without generalisation, in adults. Studies show that levetiracetam displays potent 
protection in a broad range of animal models of chronic epilepsy. Levetiracetam is water-soluble, is not 
metabolized by the liver, is excreted by the kidneys and is free of significant drug-drug interactions. The 
dose range documented for dogs is estimated to be 5-25 mg/kg q 8-12hrs PO. Levetiracetam has been 
documented as the most well tolerated anti-epileptic drug in humans,with adverse reactions equal to that 
of placebo. Overall, this drug is proven to be a highly effective adjunctive therapy in humans to control 
seizures refractory to treatment.  

Zonisamide 

Zonisamide has been shown to be both effective for focal and generalised seizures in people. It is 
metabolized mainly by hepatic microsomal enzymes, and the half-life in dogs is approximately 15 hours. 
The dose suggested for use as an add-on drug in dogs is 10 mg/kg q12hrs PO. A high safety margin has 
been demonstrated with chronic dosing studies in dogs. A recent clinical trial has shown that the use of 
this drug has decreased seizure frequency by over 50% in approximately 50% of dogs on polytherapy, 
additionally enabling a reduction in the concurrent dose of PB. Five dogs had an increase in seizure 
frequency. Mild side effects(e.g., transient sedation, ataxia, vomiting) occurred in six of the dogs. Nine of 
11 idiopathic epileptic dogs refractory to PB and or KBr responded to zonisamide in another study, with a 
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mean of 70% reduction in seizure frequency. As for levetiracetam, seizure control was noted to subside 
after a couple of months in several dogs on zonisamide. 

Pregabalin  

Pregabalin like gabapentin is a structural, but not functional analogue of the neurotransmitter gamma-
aminobutyric acid (GABA). Pregabalin has shown greater potency than gabapentin in preclinical models 
of epilepsy and pain in people. Pregabalin is active in a number of animal models of epileptic seizures 
including maximal electroshock-induced tonic extensor seizures in mice and rats, hippocampal kindled 
rats and threshold clonic seizures from the convulsive agent pentylenetetrazol and genetic mouse models, 
with a greater potency than gabapentin. There is no protein binding or hepatic metabolism, it is renally 
excreted with no drug-drug interactions identified. Although a prospective study is currently underway 
evaluating the use of this drug in dogs with refractory epilepsy, no current data exists on its effects. 
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VESTIBULAR SYSTEM DISORDERS IN CATS AND DOGS       
Simon R. Platt BVM&S MRCVS DACVIM (Neurology) DECVN 
College of Veterinary Medicine, University of Georgia 
 
The vestibular system is essential in maintaining balance and preventing the animal falling over by keeping 
and adapting the position of the eyes, head and body with respect to gravity.  It is therefore not surprising 
that disease of the vestibular system results in some of the most dramatic and distressing neurological signs.  
Head tilt, falling, rolling, leaning, circling, abnormal nystagmus and ataxia commonly result.  Clinical signs 
of vestibular disease may be a result of lesions involving either the receptor organs in the inner ear or the 
vestibular portion of the eighth cranial nerve (i.e., peripheral vestibular disease) or lesions involving the 
brainstem vestibular nuclei or vestibular centers in the cerebellum (i.e., central vestibular disease).  This 
session reviews the clinical approach of an animal with a vestibular disorder.    
 
VESTIBULAR DISORDERS: CLINICAL SIGNS 
Vestibular disorders (VD) are common in dogs and cats and may result in any or all of the following 
clinical signs: head tilt, falling, rolling, leaning, circling, abnormal nystagmus, positional strabismus, and 
ataxia.   
• Head tilt often indicates a VD.  This abnormal head posture is characterized by a rotation of the 

median plane of the head (one ear is held lower than the other).  It occurs in VD as a result of the loss 
of antigravity muscle tone on one side of the neck.  It must be differentiated from a head turn where 
the median plane of the head remains perpendicular to the ground but the nose is turned to one side.  
Such head turn is usually associated with a body turn.  A head turn does not indicate a vestibular 
disorder and is usually toward the side of a forebrain lesion.  

• Circling may occur in conjunction with VD as well as an asymmetrical or focal lesion in the forebrain.  
Tight circles are usually but not exclusively associated with a VD, while wide circles are often 
associated with a forebrain lesion. 

• Nystagmus is an involuntary rhythmic movement of the eyeballs.  Physiologic nystagmus is 
nystagmus that occurs in normal animals while pathologic nystagmus reflects an underlying VD.  The 
direction of the nystagmus is typically defined by the direction of the fast phase.  Physiologic 
nystagmus can be induced in the normal animal by rotating the head from side to side (oculo-vestibular 
reflex).  It is characterized by a slow phase in the opposite direction of the head movement and a fast 
compensatory phase in the same direction as the head rotation.  Physiologic nystagmus can be 
depressed in animal with unilateral VD or absent in animal with bilateral VD.  Pathologic nystagmus 
can be either spontaneous (observed when the head is in a normal position at rest) and/or positional 
(that which occurs, or is altered in character, intensity or direction, with alteration in the position of the 
head, for example by placing the animal upside down on its back).  Nystagmus is usually classified on 
the basis of its direction and may be horizontal, vertical or rotatory and may change in direction on 
changing position of the head.  The fast phase of pathologic nystagmus is typically directed away from 
the side of the vestibular lesion. 

• Strabismus refers to an abnormal position of the globes.  Strabismus can be seen in VD when the head 
is placed in an abnormal position (extended dorsally or the animal placed upside down on its back).  
VD often causes a ventral or ventrolateral positional strabismus in the eye on the same side as the 
vestibular lesion. 

• Ataxia is defined as an uncoordinated gait and can be caused by a vestibular disorder (vestibular 
ataxia), a cerebellar disorder (cerebellar ataxia) or a peripheral nerve, spinal cord or brainstem disorder 
(proprioceptive or sensory ataxia).  Vestibular lesions often cause ataxia characterized by swaying of 
the trunk and head, base-wide stance, leaning, falling and rolling to one side with unilateral lesion.  
With bilateral VD, affected animals tend to fall to both sides and often show wide excursion of the 
head from side to side. 

 
VESTIBULAR DISORDERS: LOCALIZING THE LESION 
Clinical signs of VD may be a result of lesions involving the receptor organs in the inner ear or the 
vestibular portion of the eighth cranial nerve running in the petrous part of the temporal bone (i.e., 
peripheral VD) or lesions involving the brainstem vestibular nuclei (i.e., central VD).  
 

Page 581



 

 

• Peripheral or central? 
Most lesions affect a region, rather than a specific nerve or nucleus, so accompanying neurologic 
abnormalities can often be used to localize the lesion to the peripheral or central vestibular system (Table 
1). Both peripheral and central VD can cause a head tilt, horizontal or rotatory nystagmus, and ataxia. 
Facial paralysis and Horner’s syndrome can be seen with peripheral VD due to the proximity of cranial 
nerve VII (facial nerve) and the sympathetic nerve supply to the eye to the vestibular nerve in the region of 
the petrous temporal bone.  Correctly identifying central VD requires identification of clinical signs that 
cannot be attributed to diseases of the peripheral vestibular system.  Lesions that affect the central 
vestibular system typically have additional clinical signs suggestive of brainstem involvement.  Such 
lesions often involve the reticular formation as well as ascending and descending motor and sensory 
pathways to the ipsilateral limbs. Therefore, abnormal mental status, ipsilateral paresis, and conscious 
proprioceptive deficits are commonly associated with central VD. Deficits of cranial nerves V through XII 
can also be associated with central VD.  The presence of spontaneous or positional jerk nystagmus 
indicates vestibular dysfunction but does not further localize the lesion to the peripheral or central 
vestibular system.  However, vertical nystagmus and nystagmus that changes in direction on changing 
position of the head are a feature of central vestibular lesions.  Rate of nystagmus (number of beats per 
minute with the head in a neutral position as well as with the animal in dorsal recumbency) can further 
assist with differentiation between central VD from peripheral VD.  Median rate of resting and positional 
nystagmus appears to be significantly faster for dogs with peripheral VD with a resting nystagmus ≥ 66 
beats per minute providing the highest combined sensitivity and specificity in diagnosing peripheral VD.  
With peripheral and central VD, the head is usually tilted in the direction of the lesion. With paradoxical 
VD, however, the head is usually tilted opposite to the direction of the lesion. 
 
 Peripheral Central 

 
Head tilt 
 

Ipsilateral Ipsilateral (or contralateral in case 
of paradoxical VD) 

Asymmetrical ataxia Ipsilateral Ipsilateral  
Nystagmus 
• Horizontal 
• Rotatory 
• Vertical 
• Positional 

 
Ipsilateral 
Ipsilateral 
No 
No (except during the early phase 
of recovery) 

 
Ipsilateral or contralateral 
Ipsilateral or contralateral 
Yes 
Yes 
 

Postural reaction deficit No Yes (always ipsilateral to the 
lesion) 

Abnormal mental status No Possible 
Circling Ipsilateral Ipsilateral or contralateral 
 
 Table 1. Clinical findings associated with peripheral and central vestibular disease 
 
Occasionally, intracranial lesions can result in signs suggestive of a peripheral lesion.  Although animals 
with a peripheral VD have a normal level of consciousness and no evidence of weakness or postural 
reaction deficits, the absence of these signs does not rule-out the presence of a central VD.  If in doubt 
about the localization of the lesion, the clinician should evaluate the animal for central VD as well as 
peripheral VD. In very rare cases, VD may be part of a diffuse polyneuropathy or cranial polyneuropathy.  
Other cranial nerve dysfunction such as dysphagia, tongue weakness, jaw weakness and/or facial paralysis 
as well as limb weakness with depressed segmental spinal reflexes may be seen.  Note also that lesions of 
the thalamus and/or extrapyramidal basal nuclei may also cause abnormal head posture and signs of central 
VD. 

• Ipsilateral, contralateral or bilateral lesion? 
 

With both central and peripheral VD, the head tilt, circling and nystagmus typically occur ipsilateral to the 
side of the lesion. Less frequently, lesions affecting the caudal cerebellar peduncle, the fastigial nucleus, or 
the flocculonodular lobes of the cerebellum can cause central VD with a resulting paradoxical head tilt.  
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This syndrome is called paradoxical because the head tilt and circling occur contralateral to the side of the 
lesion.  Bilateral VD is characterized by head sway from side to side, loss of balance on both sides and 
symmetrical ataxia with a wide-based stance.  A physiological nystagmus usually cannot be elicited and a 
head tilt is not observed.   
 
DIFFERENTIAL DIAGNOSIS OF VETSIBULAR DISORDERS 
A lesion must be localized to a particular section of the vestibular apparatus before an appropriate 
differential diagnosis can be established and further test conducted.  The formation of a differential 
diagnosis list is essential in choosing and interpreting any diagnostic test.  Diseases affecting the nervous 
system are classically classified in disease processes using the mnemonic VITAMIN D.    
 
Disease mechanism 
 

Peripheral vestibular disease Central vestibular disease 

Vascular  Brain infarct 
Brain hemorrhage 

Inflammatory/ 
Infectious 

Otitis media/interna 
Nasopharyngeal polyps 

Infectious encephalitis (Distemper, 
Toxoplasma, Neospora, Fungus, 
Bacterial, FIP) 
Meningo-encephalitis of unknown 
etiology 
(GME, necrotizing, idiopathic) 

Trauma Head trauma Head trauma 
Toxic Aminoglycosides, topical 

chlorhexidine  
Metronidazole 

Anomalous Congenital vestibular disease  Intracranial intra-arachnoid cyst, 
dermoid/epidermoid cyst, Dandy-
Walker syndrome, Chiari-like 
malformation 

Metabolic Hypothyroidism  
Idiopathic Idiopathic vestibular disease  
Neoplastic Middle and/or inner ear tumour  Primary or metastatic brain tumor 
Nutritional  Thiamine deficiency 
Degenerative  Neurodegenerative disease 
 
Idiopathic vestibular syndrome is common in adult cats and dogs (often geriatric).  Clinical signs are 
usually peracute and initially severe with affected animal appearing extremely disable in the first 48 to 72 
hours.  If facial nerve paralysis or Horner’s syndrome (miosis, enophthalmia, protrusion of third eyelid, 
ptosis of upper eyelid) is also present then other differentials should be considered.  Diagnosis is based on 
the presence of compatible history and exclusion of other causes of peripheral VD.  Most animals tend to 
improve over 1 to 3 weeks period and often return to normal.  However, some animal may be left with a 
permanent head tilt or episodic ataxia.  No treatment has proved beneficial and recurrence is possible.   
Otitis media/interna can be secondary to otitis externa, oropharyngeal infection (spreading via the auditory 
tube) or hematogenous spreading.  Therefore, the absence of sign of otitis externa does not rule-out the 
presence of otitis media/interna.  Clinical course can be acute or progressive.  Signs of VD caused by otitis 
media/interna are often associated with ipsilateral facial nerve paralysis and/or Horner’s syndrome.  
Diagnosis is made by otoscopic examination and imaging studies (bulla radiographs, CT or MR scan) 
and/or exclusion of other causes of peripheral VD.  If fluid is visualized within the middle ear then attempt 
should be made to obtain a sample via myringotomy for cytology and bacterial culture.  Treatment of otitis 
media/interna consists of systemic antibiotic for a minimum of four to six weeks (oral 
amoxicillin/clavulanate, fluoroquinolone or cephalosporin if no culture can be obtained following 
myringotomy).  Surgical drainage and debridement via bulla osteotomy should be considered in case of 
failure of medical treatment.  Prognosis is guarded to fair as some animal may be left with permanent head 
tilt and/or facial paralysis. 
Tumors of the caudal fossa and meningo-encephalitis of unknown etiology (MUE) such as granulomatous 
meningo-encephalitis (GME) are the two most common causes of central VD. 
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Common types of tumors found in the caudal fossa include meningioma and choroid plexus tumor both 
which have a tendency to arise at the level of the emergence of the vestibulo-cochlear nerve at the 
cerebellomedullary angle.  Less common tumors include glioma, ependymoma or medulloblastoma.  Signs 
of VD associated with these tumors are often slowly progressive.  Presumptive diagnosis is made by 
advance imaging (CT or MRI) but the exact type of tumor can only be confirmed histologically (either by 
surgical tissue biopsy or post-mortem).  Prognosis is fair for surgically accessible cerebellomedullary angle 
meningioma.  Prognosis is more guarded for other tumors. 
Meningo-encephalitis of unknown etiology (MUE) is often attributed to GME, the diagnosis of which can 
only be confirmed on histopathology.  Clinical signs can be acute or progressive in onset.  
Neurolocalisation often suggests multifocal involvement but can occasionally be focal.  A presumptive 
diagnosis can be made based on a consistent history, clinical signs, signalment (frequently young to 
middle-aged female terrier breeds), multifocal, contrast-enhancing lesions on MRI, CSF analysis (pure 
mononuclear pleocytosis or a mixed cell population) and exclusion of infectious aetiologies on serological 
or PCR tests (mostly Distemper, Toxoplasma and Neospora).  Immunosuppressive doses of corticosteroids 
have been the mainstay of treatment for presumptive GME.  Other immunomodulatory drugs such as 
azathioprine, procarbazine, cytosine arabinoside and cyclosporine as sole agent or as an adjunctive 
treatment with prednisone have been reported to be effective in some dogs.  Overall, the prognosis is 
guarded but survival times range from weeks to years. 
 
NEURODIAGNOSTIC INVESTIGATIONS OF VESTIBULAR DISORDER 
The choice of neurodiagnostic tests in patient with VD depend essentially on where the lesion is suspected 
on the basis of the neurological examination.  If in doubt about the localization of the lesion, the animal 
should be evaluated for both peripheral and central VD. 
 

• Peripheral Vestibular Disease 
 Diagnostic plan for patients with signs suggestive of peripheral VD include at least otoscopic and 
pharyngeal examination, imaging of the tympanic bullae with radiographs, computed tomography (CT) or 
magnetic resonance imaging (MRI) and thyroid function testing.  Middle ear pathology should be suspected 
if the tympanic membrane is ruptured, bulging, cloudy or red in color on otoscopy.  If the tympanic 
membrane is ruptured, swabs for cytology and culture (aerobic, fungal and yeast) can be taken directly 
from the middle ear.  If the tympanic membrane is intact but bulging or of an abnormal colour, a small hole 
(myringotomy) can be made in the tympanic membrane with a 20-gauge spinal needle to obtain samples for 
cytology and culture.  Additionally, the middle ear cavity can be flushed by attaching a 10 to 20 cc syringe 
of warm saline to the spinal needle.  Warm water is flushed into the tympanic cavity and gently suctioned.  
The resulting fluid can then be submitted for cytology and culture.  Radiographic evaluation of the 
tympanic bullae requires general anesthesia to allow adequate positioning.  Four radiographic projections 
are classically used (dorsoventral, latero-lateral, latero 20° ventral-laterodorsal and rostro 30° ventral-
caudodorsal open-mouth projection).  Although positive radiographs can be seen as highly specific in the 
diagnosis of middle ear disease, negative radiographs do not rule out the presence of middle ear disease.  
CT and MRI are more sensitive than radiographs in detecting middle ear pathology.  Brainstem auditory 
evoked response test may be abnormal if the cochlea, vestibulocochlear nerve or auditory brainstem 
pathways are involved and can sometime be used to differentiate central from peripheral VD.  Finally, 
electromyography (EMG) and motor nerve conduction study are indicated in patients suspected of multiple 
cranial nerve neuropathy or of a more diffuse polyneuropathy. 
 

• Central Vestibular Disease 
Evaluation of patients suspected of central VD include in first instance the use of advance imaging (CT or 
MRI), cerebrospinal fluid (CSF) analysis (nucleated cell count and cytology, total protein concentration), 
serum and CSF titers (serology and/or PCR) for various infectious organisms (toxoplasma gondii, neospora 
caninum, canine distemper, coronavirus, fungal agents...).  Further investigations may be require in cases 
suspected of brain tumour (tissue biopsy by surgical or stereotactic biopsy, thoracic and abdominal imaging 
to investigate metastatic disease), thiamine deficiency (urinary organic acids excretion screening or 
transketolase activity in fresh erythrocytes) or cerebrovascular accident (routine hematology and serum 
biochemistry, clotting profile, evaluation of arterial blood pressure, thyroid, kidney, adrenal and heart 
function). 
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Introduction 
Functional gastric motility disorders have been recognized with increased frequency in veterinary medicine, but are often 
still overlooked in clinical practice.  Gastroparesis is characterized by symptoms of gastric retention with objective 
evidence of delayed gastric emptying in the absence of mechanical obstruction.  The frequency in small animal patients is 
unknown, but comparatively, it is estimated that gastroparesis affects up to 4% of the human population.  Gastroparesis is 
a well-recognized syndrome in humans, and signs can range widely from mild intermittent symptoms of nausea, vomiting, 
and mild GI discomfort with little impairment to daily function, to the other end of the spectrum, with relentless vomiting 
and other symptoms and the need for frequent hospitalizations.  Veterinarians should maintain an index of suspicion for 
this syndrome in dogs with intermittent vomiting and other signs of upper GI disease.  Too often this particular disorder is 
overlooked and therefore the correct therapy may not be instituted as a result of misdiagnosis.  There are many potential 
causes.  Therapies include management of any underlying cause that can be identified (e.g., chronic gastritis, IBD), 
dietary measures, and drugs that stimulate gastric motor activity.  Normal gastric motility is the result of the well-
coordinated interaction of smooth muscle with neural and hormonal stimuli.  Disordered motility disrupts the normal gastric 
functions of storage and mixing of food and its subsequent propulsion into the duodenum.   
 
Clinical Presentation 
The clinical presentation may include a variety of symptoms, the most common of which is vomiting that may be 
intermittent or more persistent.  Other signs can include nausea, decreased food intake/early satiety, abdominal 
discomfort, periodic bloating, and borborhygmus.  Some dogs may tend to vomit undigested food during the night or early 
the following morning, many hours after ingesting it (rule-out gastric hypomotility vs. mechanical obstruction in this 
situation).    Weight loss may result from decreased food intake and/or chronic vomiting of undigested food.  In one series 
of human patients nausea was reported by 93% of patients, whereas early satiety were reported by 86% and 68% of the 
individuals, respectively (Hoogerwerf).  In a second series, nausea, vomiting, bloating, and early satiety were reported by 
92%, 84%, 75%, and 60% (Soykan).  Many patients in both series reported abdominal pain (89% and 46%).  Some 
humans report heartburn from acid reflux into the esophagus as a result of gastroparesis as their only symptom.  This can 
occur in dogs as well.   
 
Several types of motility disorders are recognized in dogs.  These include delayed gastric emptying, retrograde transit 
(duodenogstric reflux), and accelerated gastric emptying that occurs occasionally after gastroduodenal surgery.  One 
syndrome many small animal practitioners readily recognize is early morning vomiting in small dogs.  Usually these 
patients only vomit once or twice per episode and the content is mostly bilious fluid.  This syndrome is thought to be 
related to gastric hypomotility with prolonged retention of bilious fluid that refluxes into the stomach during the night.  Dogs 
may feel uncomfortable in the early morning hours, perhaps related to nausea, and they seem to feel better after they 
evacuate the bile through vomiting.     
 
Etiology 
Gastroparesis may be associated with a number of clinical states that include inflammatory disorders (e.g., chronic 
gastritis, IBD), infectious disorders of the GI tract (e.g., parvovirus enteritis), gastric ulcers, infiltrative lesions (e.g., 
neoplasia), and chronic gastric dilatation.  Metabolic disturbances that may cause gastric stasis include hypokalemia, 
hypercalcemia, acidosis, anemia, hypoadrenocorticism, diabetes, hypothyroidism, uremia, and hepatic encephalopathy.  
Short-term continued vomiting that is observed in some cases after apparent recovery from viral enteritis may be due to 
abnormal gastric motility. Transient (3 to 14 days) gastric hypomotility may also occur after gastric or any type of 
abdominal surgery.  It is fairly common in the postoperative period after GDV or spinal surgery.  Motility disorders with no 
organic cause may be best classified as idiopathic.   
 
Diagnosis of Delayed Gastric Emptying  
The first step is to determine whether prolonged gastric retention is due to mechanical obstruction or a functional motility 
disorder.  A thorough history, physical examination, baseline tests to rule-out metabolic causes of vomiting, and survey 

Page 585



 

abdominal radiographs are done first.  Laboratory tests should include a CBC and complete biochemical profile, urinalysis, 
T4, and a fecal exam (to help rule-out GI parasites as a cause of vomiting).  Baseline tests will help identify dogs with 
electrolyte abnormalities, diabetes, renal disease, etc.  Anemia may be seen in ulcerative GI disorders, including benign or 
neoplastic diseases.  Hypokalemia can result from acute or chronic vomiting and it can be a cause of gastric hypomotility. 
 
Diagnosis of idiopathic functional motility disorders can be challenging, but basically this is a diagnosis by exclusion, much 
the same way idiopathic epilepsy is diagnosed.  Various known causes are ruled out first and then the diagnosis of 
idiopathic gastric hypomotility can be established.  Special imaging studies and endoscopy are key diagnostic modalities.  
This will aid in ruling in or out a number of disorders that can cause prolonged gastric retention.   
   
Diagnostic Imaging for Delayed Gastric Emptying (Diagnostic Imaging Section Contributed by Dr. David Biller, 
DACVR, Kansas State University) 
Delay in gastric emptying may be secondary to a mechanical or functional problem.  Pyloric obstructions may be due to 
hypertrophic changes, foreign bodies, and neoplasia.  A differential diagnosis for what radiographically appears as a 
moderately fluid distended stomach and suspicion of pyloric obstruction is a motility or functional problem.  This can be 
due to propulsion disorders (poor or absent peristalsis) such as gastric smooth muscle problems, abnormalities of the 
antropyloroduodenal coordination, electrolyte disturbances, metabolic disturbances, or  secondarily to drugs affecting  
gastric motility (atropine, antispasmodics, or certain tranquilizers).         
                                                                                                                                                                                                                                                                                                                                                                                                                  
Gastric emptying of solids is of greater clinical significance because abnormal gastric emptying rarely is detectable in the 
liquid phase. The primary advantage of radiographic methods for assessment of gastric emptying in small animals is the 
widespread availability of radiographic equipment and expertise.  Scintigraphy is the gold standard method for 
assessment of gastric emptying but requires administration of a radioisotope.  Ultrasonography is a potentially useful, but 
subjective, method for assessment of gastric emptying in dogs.  
 
Radiographs:   Gastric function and emptying cannot be evaluated on survey abdominal images. The use of positive 
contrast material is necessary for evaluation of emptying and function (peristalsis) of the stomach. Peristalsis and 
emptying can be directly visualized with the use of fluoroscopy and positive contrast material (which most small animal 
practices do not have). An alternative is taking radiographs with use of positive contrast and sequentially timed images. 
Peristaltic contractions are most obvious within the pylorus of the stomach. Gastric emptying with liquid barium contrast 
should be seen within 15 minutes in the normal patient. Generally the stomach will empty of liquid barium within 1 to 4 
hours.  
 
Gastric emptying times are affected by volume of contrast used, type of contrast, concurrent use of medications, and 
stress (noise, fear, physical restraint, gastric intubation). Therefore, a small volume of contrast or stress may result in slow 
or delayed gastric emptying which may lead to misdiagnosis of a functional or mechanical outflow problem. Therefore, 
appropriate dosage and quiet environment should be obtained prior to study and diagnosis of delayed gastric emptying.  
 
Studies using barium mixed with food (barium meal) have also been done to attempt to be more physiologic in evaluation 
of gastric emptying (dosage of barium meal 10 to 12 ml/kg,  acetylpromazine is the appropriate tranquilizer for dogs).  A 
general rule is that gastric emptying begins within 20 to 30 minutes after administration of barium meal. This is often the 
liquid portion of the barium meal. The solid portion of the barium meal should start to empty within an hour. The range of 
gastric emptying with barium meal is quite wide being 7 to 15 hours.  
 
An alternative to using liquid barium (for evaluation of obstruction) or barium meal (solids) is using BIPS (barium 
impregnated polyethylene spheres) mixed with food. BIPS are indicated for the diagnosis of gastrointestinal obstructions 
and gastrointestinal motility disorders in dogs and cats. Specifically, BIPS are helpful in detecting physical obstructions 
(including partial obstructions), functional obstructions (ileus), delayed gastric emptying due to pyloric stenosis or gastric 
rhythm disturbances and intestinal motility disorders. BIPS are radiopaque, barium-impregnated polyethylene spheres. 
They are radiodense and show clearly on abdominal radiographs. BIPS are packaged with an information booklet in a 
Dual Cap pack (Medical ID Systems, Inc., Grand Rapids, MI). The two diagnostic options of BIPS are: The primary 
functions of the large BIPS (5.0 mm) is the detection of gastrointestinal (GI) tract obstructions. The small BIPS (1.5 mm) 
mimic the passage of food, and their transit through the GI tract provides an accurate estimate of the gastric emptying rate 
and intestinal transit time of food. The Small Cap Option consists of 4 small gelatin capsules which are primarily formatted 
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for administration to cats and small dogs. The Large Cap Option enables the same number of BIPS as in the Small Cap 
Option to be formatted as a single capsule for administration to large dogs or broken open and mixed with fiber diet. Some 
controversy exists about the accuracy of BIPS for gastric emptying evaluation. A study was done to compare gastric 
emptying of small BIPS in normal dogs with scintigraphy. It demonstrated significant differences in gastric emptying times 
between BIPS and scintigraphy. 
 
Barium series:  With outflow obstruction gastric emptying time may be delayed to 3 or as long as 6 hours.  With contrast 
material the pyloric canal may appear narrowed.  Contrast may be seen extending through this concentrically narrowed 
and elongated pylorus and identified as a “beak” (bird’s beak) or “string” sign.  The pyloric “tit” is the peristaltic pouch, or 
out pouching of the pyloric antrum along the lesser curvature as a peristaltic wave pushes contrast medium against the 
outflow obstruction 
Normal ultrasound appearance of the stomach:  The animal should be fasted prior to ultrasonography if possible to 
decrease the amount of gas and ingesta in the stomach.  A high frequency transducer is important (7.5-14 Mhz) to 
maximize resolution.  As with all ultrasound studies a complete exam of the entire abdomen should be performed.  This 
will insure that concurrent disease is not missed.  For example GI disease is often associated with mesenteric 
lymphadenopathy or secondary to pancreatic disease. 
 
Complete ultrasonographic examination of the stomach includes evaluation of wall thickness and layering, evaluation of 
luminal contents and quantifying gastric motility/peristaltic function.  Some feel that ultrasound may eliminate the need for 
barium gastric emptying and motility studies in patients with gastric motility disorders. The stomach should be scanned in 
both the longitudinal and transverse planes.  As with radiographs the appearance will vary depending on the degree of 
distention and the luminal contents.  In the normal dog the gastric wall is 3-6 mm thick when the stomach is moderately 
distended and may be slightly thicker when the stomach is not distended.  These thickness measurements of the stomach 
are taken between rugal folds. Gastric rugae can be recognized in the fundus and body of the stomach, and their 
thickness depends on the degree of gastric distension. The use of real time ultrasonography to evaluate gastric motility 
should be included in the examination. The mean number of peristaltic contractions in the stomach is 4-5 per minute. If the 
stomach is distended with fluid the outflow area should be evaluated to see if fluid empties the stomach and enters the 
duodenum.  
 
The presence of gas in the stomach could complicate the assessment of gastric emptying by this method. The principle 
advantage of ultrasonography is that it allows gastric emptying and antral contraction to be assessed in real time and with 
minimal restraint of the animal.  In dogs, gastric contractions can be visualized with ultrasonography, and delayed gastric 
emptying might be indicated by prolonged retention of fluid. 
 
Endoscopy in Investigation of Functional GI Disorders 
Endoscopy is useful for direct examination of the esophagus (evaluate for evidence of esophagitis which can result from 
gastroesophageal reflux), gastroesophageal junction area, the entire luminal stomach, pylorus, and upper small intestine 
and also for procurement of mucosal biopsy samples for diagnosis of chronic gastritis, IBD, and neoplasia.  Endoscopy is 
also excellent for identification of gastric problems including mechanical obstruction (e.g., visualization of foreign bodies, 
antral polyps, hypertrophic gastric antral or pyloric disease [hypertrophic gastropathy], ulceration, and luminal neoplasia).   
Findings that should alert the endoscopist to the possibility of a motility disorder include retention of food or fluid admixed 
with bile in a properly fasted patient and generalized erythema with or without the presence of streaks of bile-stained fluid.  
Another important finding is any evidence of esophagitis with or without laxity at the lower esophageal sphincter area 
(consider gastroesophageal reflux disease in conjunction with gastric hypomotility).  These endoscopic findings all provide 
valuable diagnostic “clues.”  Negative endoscopic biopsy results in conjunction with normal baseline laboratory tests are 
very helpful in reaching a conclusion that a functional gastric disorder is idiopathic. 
 
Treatment of Functional Gastric Motility Disorders 
For any patient with a primary cause that has been identified (e.g., hypokalemia, uremia, hypothyroidism, IBD, etc.) 
treatment is first directed at that disorder.  In these patients ancillary dietary therapy and gastric prokinetic therapy may or 
may not be indicated but can certainly represent a valuable short-term adjunct to the primary therapy in these cases. 
 
Dietary management involves feeding divided meals 2 to 4 times a day (less volume per meal) and feeding a restricted 
fat food (the higher the fat content, the longer it takes the stomach to empty). Some dogs with a milder degree of gastric 
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hypomotility respond well to dietary measures alone.  In these cases it may be beneficial to start by feeding a restricted fat 
canned food several times a day, since canned foods will naturally break down more readily in the stomach compared to 
dry foods. If clinical signs are well controlled on the canned diet (i.e., vomiting has stopped), then a gradual switch to a dry 
food can be made over time on a trial basis (try after a month or so) and many dogs are able to tolerate this very well.  
 
Pharmacotherapy for gastric hypomotility involves administration of drugs with a gastric prokinetic effect.  Currently, the 
most commonly used drugs in small animal medicine are metoclopramide and cisapride.  While cisapride is a superior 
prokinetic drug, metoclopramide is an effective drug for many patients and is often the first drug selected, with cisapride 
used as a second choice if metoclopramide is not effective.  Other drugs that are sometimes used for prokinesis are low 
dose erythromycin and the H2-receptor blocker ranitidine (Zantac).   
 
Metoclopramide has been used as the primary treatment on a long-term basis for idiopathic hypomotility disorders.  
Metoclopramide has also been useful in treatment of dogs that have chronic vomiting characterized by episodes occurring 
routinely in the early morning and containing bilious fluid, often with once daily dosing at bedtime in this situation.  In 
general, patients less than 4.5 kg (10 pounds) receive 2.5 mg per dose at the start of therapy, 5 -18 kg (11-40 pounds) 5 
mg per dose, and greater than 18 kg (40 pounds) 10 mg per dose.  Unless vomiting is occurring only intermittently, 
metoclpramide is generally started at three doses per day and then tapered over time based on response.  Prokinetic 
drugs should be given 30 to 45 minutes before meals and again at bedtime.  Animals that require chronic medication may 
ultimately need only one to two doses daily.  Some dogs require three doses per day on a longterm basis, and in others it 
may be possible to discontinue therapy entirely at some point.   
Metoclopramide is less effective as a promotility drug than cisapride (see later discussion).  Metoclopramide is effective at 
facilitating emptying of liquids but is less effective than cisapride in promoting coordinated gastroduodenal activity and 
emptying of solids.  Some adverse effects may occur if metoclopramide is given in the usual therapeutic doses.  Clients 
should be apprised of these before the medication is prescribed.  These effects are uncommon in animals, and somewhat 
more common in humans.  Motor restlessness and hyperactivity may occur; and when observed, these signs usually 
begin 20 to 30 minutes after a dose and last four to five hours.  The reaction can range from mild to quite dramatic.  
Alternatively, drowsiness and depression occasionally occur.  Hospitalized animals may chew excessively at catheter sites 
or be more aggressive toward hospital staff.  Sometimes these effects are subtle and house staff  need to be observant.  
These side effects are reversible (diphenhydramine [Benadryl 2.2 mg/kg [1 mg/lb] IV) or by discontinuing the drug) but 
generally do not subside when lower doses are given.  Cisapride does NOT cause these same type of adverse reactions.  
Metoclopramide crosses the blood brain barrier, cisapride does not.  In general, metoclopramide should not be given to 
epileptic patients.  Other contraindications include evidence of significant mechanical obstruction, simultaneous use of 
anticholinergic agents (antagonism of metoclopramide’s effects), and pheochromocytoma. 
 
Cisapride is a potent GI prokinetic drug.  It is no longer on the market for use in humans, as of 2000, because of an 
association with fatal arrhythmias.  There are no reports of similar complications existing in dogs and cats, however. 
Cisapride has broader GI prokinetic effects than metoclopramide (e.g., cisapride has demonstrated excellent efficacy in 
management of colonic inertia and small intestinal ileus).  Cisapride is unique among prokinetic agents in that it does not 
have antidopaminergic properties.  Whereas metoclopramide antagonizes the inhibitory effects of dopamine and can 
cross the blood-brain barrier, cisapride has no effect on the central nervous system.  In contrast to metoclopramide, which 
has central effect at the CRTZ in addition to its peripheral effects, cisapride has no known direct antiemetic properties.  
Another contrast is that metoclopramide’s prokinetic effect is most significantly on the stomach.  It is NOT a reasonable 
choice for treatment of small intestinal ileus.  The onset of pharmacologic action of cisapride is approximately 30 to 60 
minutes after oral administration.  Cisapride increases lower esophageal pressure and lower esophageal peristalsis 
compared to placebo and/or metoclopramide.  It significantly accelerates gastric emptying of liquids and solids.  Small 
intestinal and colonic motor activity are also significantly enhanced.  It enhances antropyloroduodenal coordination, and 
increases propagation distance of duodenal contractions.   
 
The most relevant uses of cisapride in animal patients include treatment of gastroparesis, especially in patients that 
experience significant side effects from metoclopramide (e.g., hyperactivity and other dystonic reactions) or where 
metoclopramide is not sufficiently effective, idiopathic constipation, gastroesophageal reflux disease (if H2-receptor 
antagonists or proton pump inhibitors and dietary management alone are not effective), and postoperative ileus.  The 
suggested dose of cisapride is similar to what has been recommended for metoclopramide (0.2-0.5 mg/kg [0.1 - 0.25 
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mg/lb] orally one to three times daily depending on the clinical situation).  In general, patients less than 4.5 kg (10 pounds) 
receive 2.5 mg per dose at the start of therapy, 5 -18 kg (11-40 pounds) 5 mg per dose, and greater than 18 kg (40 
pounds) 10 mg per dose.  The dose can be gradually increased if necessary.  As is recommended for metoclopramide, 
cisapride should be administered no closer than 30 minutes before feeding.  
 
Erythromycin evokes gastric prokinetic effects by action on neural and smooth muscle receptors for the hormone motilin, 
the physiologic regulator of fasting gastroduodenal motor complexes.  Erythromycin can significantly stimulate emptying of 
both liquids and solids from the stomach, inducing strong antral contractions.  However, this effect may work in a 
counteractive way to small intestinal feedback control mechanisms and early evacuation of larger than normal food 
particles with dumping into the intestine may occur.  The prokinetic dose is somewhat lower than what is used for 
antimicrobial therapy. The dose range for gastrokinesis is 0.5 to 1 mg/kg (0.25 to 0.5 mg/lb) orally TID, administered 
between meals.  Erythromycin and cisapride are considered the two most effective prokinetic drugs in dogs.   
 
Ranitidine (Zantac) and Nizatidine (Axid) are H2-receptor antagonists that are used primarily to inhibit gastric acid 
secretion (nizatidine is used mostly in humans).  These drugs also stimulate GI motility by inhibiting acetylcholinesterase 
activity, thereby increasing the amount of acetylcholine available to bind to smooth muscle muscarinic receptors.  The 
effect is mostly gastric prokinesis, and there is also a mild increase in small intestinal and colonic motility.  These drugs 
are generally not used as primary prokinetic agents, as other drugs are somewhat more effective.  The dose is 0.5 to 1 
mg/kg (0.25 to 0.5 mg/lb) orally three times daily.  They may provide benefit when both prokinesis and gastric acid 
reduction are needed.  However, other drugs are more effective for gastric acid control (e.g., famotidine, omeprazole, 
lansoprazole).  Decisions on therapy are made based on the overall condition of the patient and whether a condition is 
considered to be mild or more severe.  
 
Treatment decisions on which drugs to use are based on a knowledge of expected effects from each drug and an 
understanding of each patient’s disorder.  Response to therapy is monitored and adjustments are made if there is a less 
than desirable effect.  Treatment periods of 5 to 14 days are reasonable for assessment of effectiveness or lack thereof for 
whichever therapeutic programs are selected. 
As stated above, duration of therapy is entirely patient and condition dependent. Some dogs with idiopathic hypomotility 
may require lifelong therapy, while others may get off treatment after several months. Some will ultimately do well with 
only one dose of prokinetic medication per day.  Dogs with bilious vomiting syndrome, which is characterized by 
intermittent early morning vomiting of bile, may respond to feeding at bedtime (food adsorbs bile refluxed into the stomach 
during the night) and/or a single dose of prokinetic therapy administered at bedtime. 
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Diagnosis of Acute and Chronic  
Vomiting in Dogs and Cats 

 
Todd R. Tams, DVM, DAVCIM 

Chief Medical Officer 
VCA 

Los Angeles, California  
 

Vomiting is among the most common reasons that dogs and cats are presented for evaluation.  Because 
there are a multitude of causes of vomiting, ranging from simple to complex, this can be a challenging 
problem for clinicians to accurately diagnose and manage.  The problem also causes significant concern 
for pet owners, especially when there is an onset of frequent severe vomiting or when the occurrence 
becomes more chronic and intermittent without adequate control.  However, by following a systematic 
approach beginning with an accurate history, a thorough physical exam, and appropriate baseline testing 
(Stage 1), then performing tests more specific for certain conditions or organ systems (e.g., bile acids 
assay, leptospirosis serology, baseline cortisol or ACTH stimulation, ultrasonography) (Stage 2), and 
finally where indicated performing advanced procedures for more thorough examination and biopsy or 
definitive therapy (endoscopy, exploratory laparotomy), most cases can be diagnosed successfully and 
managed judiciously.  Vomiting does not constitute a diagnosis in itself.  It is emphasized that vomiting is 
simply a clinical sign of any of a number of disorders that can involve any organ system in the body.  In 
fact, one diagnostic registry service listed over 400 potential causes of vomiting in dogs!  These notes 
summarize diagnostic approach and various treatment options for managing dogs and cats with vomiting.     
 
Vomiting refers to a forceful ejection of gastric and occasionally proximal small intestinal contents through 
the mouth. The vomiting act involves three stages: nausea, retching, and vomiting.  Serious 
consequences of vomiting include volume and electrolyte depletion, acid-base imbalance, and aspiration 
pneumonia. 
 
It is essential that the clinician make a clear differentiation between regurgitation and vomiting at the 
outset.  Regurgitation is defined as passive, retrograde movement of ingested material, usually before it 
has reached the stomach.  Failure to recognize the difference between regurgitation and vomiting often 
leads to misdiagnosis.  Regurgitation may occur immediately after uptake of food or fluids or may be 
delayed for several hours or more. 
 
A Detailed, Accurate History is ESSENTIAL 
One of the most important early considerations is to determine if any toxins or foreign objects may have 
been ingested.  Some compounds can cause life threatening sequelae.  The earlier a toxicity is identified, 
the greater the chance for successful management.  Currently, xylitol toxicity is being recognized more 
frequently, and sago palm plants, which can cause severe hepatotoxicity in dogs and cats, are found in 
more homes and yards than in previous years.  Cocoa mulch toxicity (theobromine) is also occasionally 
seen.  Many animals that have ingested toxins are presented with vomiting as a prominent sign.   
  
History and Clinical Assessment: Clinical Features Of Vomiting 
Because of the wide variety of disorders and stimuli that can cause it, vomiting may present the clinician 
with a major diagnostic challenge.  A complete historical review with emphasis on all body systems is 
essential for determining a realistic and effective initial work-up plan and treatment protocol.  All too often 
concentration on only the gastrointestinal tract leads to an incorrect diagnosis and inappropriate 
treatment.   Consideration of the following features is useful in assessing and diagnosing a patient with 
vomiting:   

(1) duration of signs 
(2) signalment and past pertinent history 
(3) environment and diet 
(4) systems review (e.g., history of PU/PD, coughing and sneezing, dysuria or dyschezia, etc.) 
(5) time relation to eating (vomiting of undigested or partially digested food more than 8-10 hours 

after eating often indicates a gastric motility disorder [more common] or gastric outlet obstruction 
[less common]) 
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(6) content of the vomitus (food, clear fluid, bile, blood, material with fecal odor), and 
(7) type and frequency of vomiting (projectile?, chronic intermittent?, cyclic?, morning vomiting 

only?). 
 
Most Common Causes of Acute or Chronic Vomiting in Dogs 
First need to Rule-Out: 
 

Dietary/ingestive problem (always investigate for any potential environmental materials that the 
patient may have been chewing on (plants [toxins], debris carpet, etc) 

! Indiscretion (e.g., table scraps, sudden diet change, garbage ingestion; toxins, foreign body, 
ingesting plants in home or yard) 

! Food adverse reaction (dietary sensitivity) 
! True food allergy 

 Parasites 
! Intestinal (including Giardia) 
! Gastric (Physaloptera) 

 Drug related problems 
! NSAIDS must always be considered 
! Other drugs (e.g., cardiac glycosides, antibiotics, chemotherapeutic agents) 
! Any drug can potentially cause vomiting, always ask about any supplements that are being 

given to a pet 
 Metabolic disorders 

! Renal disease 
! Liver disease 
! Electrolyte abnormalities 
! Addison’s disease (some are glucocorticoid and mineralocorticoid deficient and will 

demonstrate typical electrolyte abnormalities; others are only glucocorticoid deficient and 
require ACTH stim for diagnosis (JAVMA April 15, 2007,  p. 1190-1194) 

 
 
Rule-Outs for Chronic Vomiting, Once the Causes Listed Above are Ruled Out: 
Main Categories: 
 Motility Disorders 

! Gastric hypomotility (an underappreciated disorder) 
 
 Inflammatory Disorders 

! Chronic gastritis (with or without Helicobacter) 
! Inflammatory bowel disease 

 
 Obstructive Disorders 

! Foreign body not already diagnosed (including cases with a partial small bowel obstruction 
that has eluded early diagnosis) 

! Hypertrophic gastropathy (uncommon) 
 
 Neoplasia 
 
Most Common Causes of Chronic Vomiting in Cats 
 Dietary problem 

! Food adverse reaction (dietary sensitivity), up to 25% of cases 
 IBD 
 Hyperthyroidism 
 Liver disease 
 Renal disease 
 GI lymphoma (intestinal is more common) 
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 Chronic pancreatitis 
 Heartworm disease 
Intermittent Chronic Vomiting 
Chronic intermittent vomiting is a common presenting complaint in veterinary medicine.  Often there is no 
specific time relation to eating, the content of the vomitus varies, and the occurrence of vomiting may be 
very cyclic in nature.  Depending on the disorder, other signs such as diarrhea, lethargy, inappetence, 
and salivation (nausea) may occur as well.  When presented with this pattern of clinical signs, the 
clinician should strongly consider chronic gastritis, inflammatory bowel disease, irritable bowel syndrome, 
and gastric motility disorders as leading differential diagnoses.  A detailed work-up including gastric and 
intestinal biopsies is often required for definitive diagnosis in these cases.  It is important to note that 
chronic intermittent vomiting is a common clinical sign of inflammatory bowel disease in both dogs and 
cats. 
 
Vomiting from systemic or metabolic causes may be an acute or chronic sign and generally there is no 
direct correlation with eating and no predictable vomitus content. 
 
 
Diagnostic Plan 
 
If reasonable concern is established based on the history (e.g., patient is inappetent, ingested a toxin, is 
vomiting frequently) or physical assessment (e.g., patient is listless, dehydrated, in pain), then a minimum 
data base of CBC, complete biochemical profile (or specific tests for evaluation of liver, kidney, 
pancreas, electrolytes), complete urinalysis (pre-treatment urine specific gravity extremely important for 
diagnosis of renal failure), and fecal examination is essential.  The best way to screen for GI parasites 
on a single fecal sample is to run both a centrifugal flotation test and a Giardia antigen test.   If only a 
single zinc sulfate centrifugal flotation is run, 25-30% of Giardia cases will be missed.  T4 and both a 
heartworm antibody test and heartworm antigen test are considered routine baseline tests for 
vomiting cats (approximately 40% of cats with adult heartworms will have vomiting as a clinical 
manifestation of the disease).  Survey abdominal radiographs are indicated if thorough abdominal 
palpation is not possible or suggests an abnormality (e.g., foreign body, pancreatitis, pyometra).  Some 
institutions now routinely order 3 view abdomen films on patients presented for vomiting (both laterals and 
a VD).  Unfortunately these tests are often not done early enough.  Even if baseline results are 
unremarkable they are more than justified because they help to rule out serious problems at the outset 
(e.g., vomiting due to renal failure, diabetes mellitus, liver disease).  Alternatively, any abnormalities 
provide direction for initial treatment and further diagnostics. 
 
The decision for performing more in-depth diagnostic tests is based on ongoing clinical signs, response to 
therapy, and initial test results.  These tests include baseline cortisol or ACTH stimulation to confirm 
hypoadrenocorticism in a patient with an abnormal Na:K ratio or to investigate for this disorder if 
electrolytes are normal, complete barium series or BIPS study (for gastric or intestinal foreign body, 
gastric hypomotility, gastric outflow obstruction, partial or complete intestinal obstruction), cPLI* or 
fPLI*(canine and feline lipase immunoreactivity, respectively, for diagnosis of pancreatitis in dogs and 
cats), and serum bile acids assay (to assess for significant hepatic disease).  Barium swallow with 
fluoroscopy is often necessary for diagnosis of hiatal hernia disorders and gastroesophageal reflux 
disease.  Serum gastrin levels are run if a gastrinoma (Zollinger-Ellison Syndrome) is suspected. 
 
Pancreatitis:  Pancreatitis continues to be a challenging disorder to accurately diagnose, short of 
thorough direct examination and biopsy.  Assays for amylase and lipase are of very limited value, 
especially in cats.  In general, the following can be stated regarding the various diagnostic tests for 
pancreatitis: 
  
Value of the Various Diagnostic Tests for Pancreatitis 
 
 Amylase/Lipase 

- of value as a screening test in dogs only 
- need to be 3x or > above normal reference range in order to suggest pancreatitis 

Page 593



- normal does not rule-out pancreatitis 
 Abdominal Ultrasound 

- highly specific, but not very sensitive, especially in cats 
 Serum PLI 

- highly sensitive for pancreatitis 
 

 Pancreatic Lipase Immunoreactivity (cPLI and fPLI) 
- Exocrine Pancreatic Insufficiency (EPI) 

o cPLI is reliably significantly decreased 
o cPLI is specific for EPI 

- Chronic Renal Failure 
o Increased, but usually still within reference range 

- Dogs with Biopsy Proven Pancreatitis 
o cPLI sensitivity is > 80% 
o currently recommended cutoff value for dogs is >200 ug/L 
o results are also promising for cats 

 
 
Negative contrast gastrography.   
An excellent technique to quickly evaluate the stomach for presence of a nonradiopaque foreign body. 
Technique: 

Gastric tube, tranquilize as needed  
 (definitely tranq cats) 

Dogs: 8-10 ml/lb air or stop if the animal shows discomfort 
Cats: 5 ml/lb air 
Remove tube, take rads immediately 

 (left lateral, VD first) 
Can also use 60 ml carbonated beverage (e.g., Mountain Dew) 

  
 
BIPS are barium impregnated polyethylene spheres.  Traditionally, veterinarians have relied on 
barium liquid as the contrast agent of choice for gastrointestinal studies. However, recognized limitations 
of barium liquid have led to the development of barium-impregnated solid radiopaque markers for the 
diagnosis of motility disorders and bowel obstructions.  Barium liquid contrast studies are of limited value 
in detecting hypomotility.  Radiopaque markers can be used to investigate a number of common 
gastroenteric problems.  These spheres have been specifically validated for use in dogs and cats and are 
the only radiopaque markers with which there is extensive clinical experience in veterinary medicine.  
BIPS are manufactured in New Zealand and are now available in many countries.  Information on 
availability of this product, including instructions on use and interpretation of radiographic studies, can be 
found at (www.medid.com; 800-262-2399).  
 
Ultrasonography can be useful in the diagnostic work-up of a number of disorders that can cause 
vomiting.  Among the problems that may be detected with ultrasonography are certain disorders of the 
liver (e.g., inflammatory disease, abscessation, cirrhosis, neoplasia, vascular problems), gall bladder 
(cholecystitis, choleliths, gallbladder mucocele), GI foreign bodies, intestinal and gastric wall thickening, 
intestinal masses, intussusception, kidney disorders, and others.  Needle aspirations and/or biopsies can 
be done at many sites under ultrasound guidance. 
 
One of the most reliable and cost efficient diagnostic tools currently available for evaluation of vomiting is 
flexible GI endoscopy.  Endoscopy allows for direct gastric and duodenal examination, mucosal biopsy 
from these areas, and in many cases gastric foreign body retrieval.  Endoscopy is considerably more 
reliable than barium series for diagnosis of gastric erosions, chronic gastritis, gastric neoplasia, and 
inflammatory bowel disease (a common cause of chronic intermittent vomiting in dogs and cats).  It is 
stressed that biopsy samples should always be obtained from stomach and whenever possible small 
intestine regardless of gross mucosal appearance.   Normal gastric biopsies may support gastric motility 
abnormalities, psychogenic vomiting, irritable bowel syndrome, or may be noncontributory (i.e., look 
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elsewhere for diagnosis).  Many dogs with vomiting due to inflammatory bowel disease have no 
abnormalities on gastric examination or biopsy.  If only gastric biopsies are obtained, the diagnosis may 
be missed. 
 
Abdominal exploratory is indicated for a variety of problems including foreign body removal, 
intussusception, gastric mucosal hypertrophy syndromes, procurement of biopsies, and for resection of 
neoplasia. 
 
*fPLI is available at Texas A&M University.  Serum samples can either be sent directly to the GI 
Laboratory at Texas A&M University, or they can be forwarded to Texas A&M by a commercial laboratory.   
 
The address is: 
GI Lab at Texas A&M University 
College of Veterinary Medicine 
TAMU 4474 
College Station, TX  77843-4474 
979-862-2861 
www.cvm.tamu.edu/gilab 
 

 
 
 
 

 
 

 
 

Diagnosis of Vomiting 
 

Stage 1—Baseline Assessment 
• History and physical examination 
• Conservative vs. more aggressive diagnostic plan based on patient’s condition and clinician’s 

concern 
 

Conservative Approach Serious or Systemic Clinical Signs 
Fecal examinationa Complete blood count 
Selected diagnostics Complete biochemical profile 
Specific/symptomatic therapy Urinalysis 
  Fecal examinationa 
  Parvovirus test if indicated 
  Survey abdominal radiographs (3 views) 
  T4 (cats) 

Heartworm antibody and antigen test (cats) 
  Appropriate specific/supportive therapy 
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Stage 2—Further assessment (if vomiting persists or initial tests indicate 
further investigation should be performed promptly): 

 
• Special Blood Tests 

—Corticotropin baseline or ACTH stimulation 
—cPLI  or fPLI (pancreatitis) 
—Leptospirosis serology and/or lepto PCR 
—Bile acids assay (to asses liver function) 
—Coagulation tests (consider in patients with hematemesis/melena) 

 
• Contrast Radiography 

—Barium contrast 
—Air contrast gastrogram (to further assess for gastric foreign body) 
—BIPS (barium-impregnated polyethylene spheres; with food to assess 

GI motility) 

 

 
• Ultrasonography 

—Evidence of GI or non-GI disease 
—Aspirates or biopsy 
—Abdominocentesis 

 
 
• Nuclear Scintigraphy 

—Transcolonic portal angiography for detection of portosystemic 
anomaly 

—GI motility study 
 
 
Stage 3—Invasive Procedures  

 
• Flexible GI endoscopyb (minimally invasive) 

—Examination, biopsy, foreign body retrieval 
• Laparoscopy 

—Biopsies (e.g., liver, pancreas) 
—Aspirates (e.g., gall bladder, lymph nodes, mass lesion) 
—Intestinal biopsy 

• Surgical intervention 
— Therapeutic or exploratory with multiple biopsies 

 
aGI parasites, including Giardia, should always be considered in dogs with acute or intermittent vomiting. 
Best baseline testing on a single fecal sample includes centrifugal flotation and Giardia antigen test. 
 
bEndoscopy is a diagnostic or therapeutic tool that can be used in Stage 1, Stage 2, or Stage 3, 
depending on the clinical situation. 
_____________________________________________________________________ 
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Drug Therapy for Vomiting in Dogs and Cats 
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Pharmacologic Control of Acute Vomiting 
Initial nonspecific management of vomiting includes NPO (in minor cases a 4-12 hour period of nothing per os 
may be all that is required), fluid support, and antiemetics.  Initial feeding includes small portions of a low fat, 
single source protein diet starting 6-12 hours after vomiting has ceased.  Drugs used to control vomiting will be 
discussed here. 
 
The most effective antiemetics are those that act at both the vomiting center and the chemoreceptor trigger 
zone.  Vomiting is a protective reflex and when it occurs only occasionally treatment is not generally required.  
However, patients that continue to vomit should be given antiemetics to help reduce fluid loss, pain and 
discomfort. 
 
For many years I strongly favored chlorpromazine (Thorazine), a phenothiazine drug, as the first choice for 
pharmacologic control of vomiting in most cases.   The HT-3 receptor antagonists ondansetron (Zofran) and 
dolasetron (Anzemet) have also been effective antiemetic drugs for a variety of causes of vomiting.  
Metoclopramide (Reglan) is a reasonably good central antiemetic drug for dogs but not for cats.  Maropitant 
(Cerenia) is a superior broad spectrum antiemetic drug and is now recognized as an excellent first choice for 
control of vomiting in dogs.  Studies and clinical experience have now also shown maropitant to be an effective 
and safe antiemetic drug for cats.  While it is labeled only for dogs, clinical experience has shown it is safe to 
use the drug in cats as well.  In addition to antiemetic effect, maropitant also provides visceral analgesic effect.   
Maropitant is also the first choice for prevention of motion sickness vomiting in both dogs and cats. 
 
 
Metoclopramide (Reglan) is a gastric prokinetic drug that also has central antiemetic effect.  Metoclopramide 
increases gastric and proximal small intestinal motility and emptying without causing acid secretion, decreases 
enterogastric reflux, and provides inhibition of the chemoreceptor trigger zone.  The central antiemetic effect is 
mediated through antagonism of dopaminergic D2 receptors in the chemoreceptor trigger zone of the medulla to 
inhibit vomiting induced by drugs, toxins, metabolic disease, and acid-base imbalances.  Metoclopramide is a 
less effective central antiemetic drug in cats than in dogs because serotonin receptors, rather than dopaminergic 
receptors, predominate in the CTZ of cats.  For vomiting in cats, I generally usually use metoclopramide only if a 
prokinetic effect is desired.  Chlorpromazine, dolasetron, ondansetron, or maropitant should be used as a first or 
second choice to control acute frequent vomiting in cats.  Parvovirus can cause gastric hypomotility and 
therefore the promotility effects of metoclopramide may prove beneficial.  However, maropitant, dolasetron, or 
ondansetron are more effective drugs than metoclopramide for managing vomiting caused by parvovirus.  
Further, maropitant also helps provide visceral analgesia and is the best single drug choice in parvo cases. 
   
The recommended injectable dose of metoclopramide is 0.2 to 0.5 mg/kg IM or SC given TID to QID as needed.  
Metoclopramide can also be given IV as a constant rate infusion (1 - 2 mg/kg over 24 hours).  Metoclopramide 
should not be used if gastric outlet obstruction or GI perforation is suspected, or in patients with a seizure 
disorder.    
 
Metoclopramide - Clinical Applications for Chronic Vomiting 
Several clinical applications for use of metoclopramide in dogs with chronic vomiting have been identified.  
These include gastric motility disorders, gastroesophageal reflux disease (GERD), primary or adjunctive therapy 
for antral and pyloric mucosal hypertrophy, and as treatment for nausea and vomiting caused by various other 
disorders.  While cisapride is a superior prokinetic drug, metoclopramide is an effective drug and is often the first 
choice for prokinetic effect, with cisapride used as a second choice if metoclopramide is not effective.  Other 
drugs that are sometimes used for prokinesis are low dose erythromycin and the H2-receptor blocker ranitidine 
(Zantac).   
 
Gastric motility disorders have been recognized with increased frequency in veterinary medicine, but are still 
overlooked.  Gastric stasis, characterized by abdominal discomfort, periodic bloating, borborhygmus, nausea 
and vomiting may be associated with a number of clinical states that include inflammatory disorders (e.g., 
chronic gastritis, IBD), gastric ulcers, gastroesophageal reflux, infiltrative lesions (e.g., neoplasia), and chronic 
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gastric dilatation.  Metabolic disturbances that may cause gastric stasis include hypokalemia, hypercalcemia, 
acidosis, anemia, and hepatic encephalopathy.  Short-term continued vomiting that is observed in some cases 
after apparent recovery from viral enteritis may be due to abnormal gastric motility. Transient (3 to 14 days) 
gastric hypomotility may also occur after gastric or abdominal surgery.  Motility disorders with no organic cause 
may be best classified as idiopathic.  For any of the disorders listed, the primary cause should be treated, and 
metoclopramide may be a valuable short-term adjunct to therapy in these cases, along with feeding low fat 
foods in divided amounts.  Metoclopramide alternatively may be used as the primary treatment on a long-term 
basis for idiopathic hypomotility disorders.  Metoclopramide has also been useful in treatment of dogs that have 
chronic vomiting characterized by episodes occurring routinely in the early morning and containing bilious fluid.   
 
In general, patients less than 4.5 kg (10 lb) receive 2.5 mg per dose), 4.5 to 18 kg (11-40 lb) 5 mg per dose, and 
greater than 18 kg (40 lb) 10 mg per dose.  Metoclopramide is given 30 to 45 minutes before meals and again at 
bedtime.  Animals that require chronic medication may need only 1 to 2 doses daily.  Because of its short half-
life, the drug is not effective when given by intravenous or intramuscular bolus injection for purposes other than 
when only one treatment would be administered (i.e., to aid in evacuating the stomach if an anesthetic 
procedure in a non-fasted patient becomes necessary, pre-radiologic contrast study).  Subcutaneous 
administration into fat may be of benefit when oral therapy is contraindicated and an intravenous line is not 
available. 
 
Metoclopramide is less effective as a promotility drug than cisapride (see later discussion).  While many animals 
with gastric hypomotility respond well to metoclopramide, some have a less than desired response.  If a patient 
with a suspected gastric hypomotility disorder has an inadequate response to metoclopramide, cisapride should 
be tried next. 
 
Side Effects 
Some adverse effects may occur if metoclopramide is given in the usual therapeutic doses.  Clients should be 
apprised of these before the medication is prescribed.  These effects are uncommon in animals, and somewhat 
more common in humans. 
 
Motor restlessness and hyperactivity may occur; and when observed, these signs usually begin 20 to 30 
minutes after a dose and last 4 to 5 hours.  The reaction can range from mild to quite dramatic.  Alternatively, 
drowsiness and depression occasionally occur.  Side effects are infrequent in cats, but clients have reported 
disorientation, frenzied behavior, and hiding tendencies associated with the medication.  Hospitalized animals 
may chew excessively at catheter sites or be more aggressive toward hospital staff.  Sometimes these effects 
are subtle and nursing staff need to be observant.  These side effects are reversible (diphenhydramine 
[Benadryl 2.2  mg/kg IV] or discontinuing the drug) but generally do not subside when lower doses are given.  
Unless side effects are infrequent, the use of metoclopramide should be discontinued if adverse reactions are 
seen.  Cisapride does NOT cause these same type of adverse reactions.  Metoclopramide crosses the blood 
brain barrier, cisapride does not. 
 
In general, metoclopramide should not be given to epileptic patients.  Other contraindications include evidence 
of significant mechanical obstruction, simultaneous use of anticholinergic agents (antagonism of 
metoclopramide’s effects), and pheochromocytoma. 
 
Ondansetron - Clinical Applications for Acute Vomiting 
Ondansetron (Zofran) is a potent antiemetic drug that has proven to be effective in both humans and animals for 
control of severe vomiting.  It has been used in human cancer patients undergoing cisplatin therapy, a drug that 
frequently causes nausea and severe vomiting, with very good results.  Ondansetron acts as a selective 
antagonist of serotonin S3 receptors (a principal mediator of the emetic reflex).  S3 receptors are found primarily 
in the CTZ, on vagal nerve terminals, and in the gut in enteric neurons.  The principal site of action of 
ondansetron is in the area postrema, but it also has some peripheral gastric prokinetic activity.   
 
In my experience, ondansetron has produced very good results in either controlling or at least significantly 
decreasing the frequency of vomiting in dogs and cats with frequent or severe vomiting, including in dogs with 
severe parvovirus enteritis, in pancreatitis patients, and cats with hepatic lipidosis.  The recommended dose is 
0.5 to 1 mg/kg IV given as a slow push every 6 to 12 hours (based on patient response).  Frequently dogs that 
appear quite distressed due to nausea and vomiting look much more relaxed and comfortable within 15 minutes 
of receiving ondansetron.  There are no reports of any significant side effects such as diarrhea, sedation, or 
extrapyramidal signs in human and animal trials.  While Zofran was quite expensive for many years, it came off 
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patent in 2007 and is now more affordable for use at any small animal hospital.  Currently, however, my top 
antiemetic drug of choice is maropitant (Cerenia), because it is a highly effective antiemetic drug but also 
because it provides visceral analgesic effects as well. Animals with significant liver disease may be best 
managed with ondansetron or dolasetron, as maropitant should be used with caution in animals with significant 
hepatic dysfunction (although it is not contraindicated – some clinicians have used maropitant successfully and 
safely in animals with liver disease).   
 
Dolasetron 
Dolasetron (Anzemet) is also a 5-HT3 receptor antagonist antiemetic drug, with action similar to ondansetron.  It 
is a slightly less expensive alternative to ondansetron and only needs to be administered once daily.  Indications 
are the same as for ondansetron, namely, for control of frequent vomiting that is poorly responsive to lesser 
expensive front-line antiemetic drugs.  The dose is 0.5-1 mg/kg IV once daily.  Dolasetron is generally well 
tolerated in animals.   
 
A NEWER ANTIEMETIC DRUG FOR DOGS 
 Most drugs used to control vomiting in animals have been developed for use in humans. There has been a 
need for a broad-spectrum antiemetic drug for use in animals that is effective in a variety of situations, has a 
rapid onset of action, is safe and affordable, and is available in both injectable and oral preparations. 
Maropitant citrate (Cerenia) is a newer broad-spectrum antiemetic drug that is indicated for the treatment of 
acute vomiting in dogs. Maropitant is a neurokinin receptor antagonist that blocks the pharmacologic action of 
the neuropeptide substance P in the central nervous system. Substance P is found in significant concentrations 
in the nuclei comprising the emetic center and is considered a key neurotransmitter involved in emesis.  By 
inhibiting the binding of substance P within the emetic center, maropitant provides broad-spectrum effectiveness 
against both neural and humoral causes of vomiting. Clinical trials and recent clinical experience, since August 
2007 when the drug was released for use in the U.S., have shown maropitant to be very effective for control of a 
variety of causes of acute vomiting in dogs. It is administered as a once-daily injection (0.45 mg/lb [1 mg/kg] SC 
for dogs), which is a significant advantage over many other antiemetic drugs, and has a rapid onset of action. 
Maropitant is also available in tablet form for outpatient use, which makes it a very attractive choice for use in 
small animal practice.  It is the drug of choice for dogs with motion sickness.  
 
 CAUTION: Use at a reduced dose for animals with significant hepatic dysfunction, OR select an alternative 
antiemetic for animals with liver disease – e.g., ondansetron or dolasetron. 
 
 The issue of stinging on injection:  Information from clinical experience and studies indicates that there is 
less likelihood for stinging to occur with maropitant injections when the product is kept refrigerated.  The current 
guidance is that the solution should be kept refrigerated and drawn up and injected right away at refrigerated 
temp.  
 
 CATS: Studies have now been done using maropitant in cats and some clinicians in general practice have 
been using it since 2008.  In May 2012 Cerenia was approved for use in cats and also in puppies as young as 8 
weeks of age.   
 
Recommended dose of maropitant for cats: 
Injectable: 0.5-1 mg/kg SC or IV (give SLOWLY over 60-90 seconds if administering IV) 
Oral: (1 to 2 mg/kg).  This is the starting dose recommended for prevention of motion sickness in cats as well; 
i.e., somewhat lower than the canine dose for motion sickness.  
 
   How long can Cerenia be used on a consecutive days schedule? 
The label states that Cerenia should not be given for more than 5 consecutive days (injectable or oral at the 
anti-emesis dose) and for 2 days at the motion sickness prevention dose.  However, experience has shown that 
in some patients Cerenia has been used safely and effectively on a longer term basis (anecdotal reports, e.g., 
patients with neoplasia or renal disease that were experiencing ongoing nausea, vomiting, and inappetence).  
Many of these patients have a much better quality of life while on Cerenia, as they have less nausea and 
vomiting and a much better appetite.  There are cats that have been treated with a daily oral dose for months to 
several years.  Use of Cerenia in this fashion is being investigated further. 
 
A study was presented at the Veterinary Cancer Society (VCS) meeting in San Diego Oct. 29-November 1, 
2010, and then subsequently at the ACVIM Forum in Denver in June 2011: 
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Pharmacokinetics of maropitant citrate dosed orally to dogs at 2 mg/kg and 8 mg/kg once daily for 14 
consecutive days.  Two groups of eight healthy beagle dogs were administered maropitant citrate at 2 or 8 
mg/kg orally once daily for 14 days.  Concentrations of maropitant and its metabolite were measured in plasma 
using a LC-MS/MS assay.  Pharmacokinetic parameters were estimated using non-compartmental 
pharmacokinetic techniques and a modeling approach was used to estimate steady-state.   
 
Results:  The model estimate for the number of doses required to reach 90% of steady-state was 4.30 for 2 
mg/kg and 8.09 for 8 mg/kg.  Four dogs experienced a single dose of vomiting. 
 
Conclusions:  Dosing maropitant citrate beyond the label duration was well tolerated by healthy dogs.  During 
the 14 days of dosing there was accumulation, however, steady-state was reached after approximately 4 doses 
for daily 2 mg/kg dosing and 8 doses for daily 8 mg/kg oral dosing. 
 
Use of Oral Maropitant (Cerenia) 

! Confident there is no GI foreign body (i.e., do not use ongoing antiemetic therapy if there could be a 

foreign body ledged in the GI tract) 

! Prevent vomiting during cyclosporine, azithromycin, or other drug induction period (use for 3-5 days in 

conjunction with the start of a drug that might cause vomiting) 

! Vomiting flare-ups in IBD patients (or other chronic disorders) 

! Pancreatitis, parvovirus, etc for a few days after vomiting is fairly well controlled with  injectable 

maropitant.  Excellent control of nausea may help improve appetite and earlier food intake 

! Prevention of vomiting in chemotherapy patients 

! Prevention of motion (“car”) sickness 

! Renal disease patients – and perhaps chronic use (these patients may benefit tremendously and we 

have observed many patients that eat better, do not vomit or exhibit nausea, and feel better overall.  

Studies are ongoing). 
 
     
Cisapride  
Cisapride is a potent GI prokinetic drug and is superior in action to metoclopramide.  It is no longer on the 
market for use in humans, as of 2000, because of an association with fatal arrhythmias.  There are no reports of 
similar complications existing in dogs and cats, however, and cisapride continues to be readily available to 
veterinarians through compounding pharmacies. 
 
Cisapride has broader promotility effects than metoclopramide (e.g., cisapride has demonstrated excellent 
efficacy in management of colonic inertia and small intestinal ileus).  In contrast to metoclopramide, which has 
central effect at the CRTZ in addition to its peripheral effects, cisapride has no known direct antiemetic 
properties.  Another contrast is that metoclopramide’s prokinetic effect is most significantly on the stomach.  It is 
NOT a reasonable choice for treatment of small intestinal ileus.   
 
The most relevant uses of cisapride in animal patients include treatment of gastroparesis, especially in patients 
that experience significant side effects from metoclopramide (e.g., hyperactivity and other dystonic reactions) or 
where metoclopramide is not sufficiently effective, idiopathic constipation, gastroesophageal reflux disease (if 
H2-receptor antagonists or proton pump inhibitors and dietary management alone are not effective), and 
postoperative ileus. 
.     
 
Cisapride is extremely well tolerated by animal patients.  I have used cisapride in dogs and cats that have 
experienced neurologic side effects from metoclopramide.  I have observed no adverse reactions to cisapride in 
any of these patients, even in those whose side effects to metoclopramide included very bizarre behavior 
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changes.  The suggested dose of cisapride is similar to what has been recommended for metoclopramide (see 
earlier discussion). 
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Introduction 
These seminar notes will focus on the diagnosis and management of important and sometimes challenging to 
diagnose causes of diarrhea in dogs and cats, with particular emphasis on Giardia, Clostridium perfringens 
enterotoxicosis, cryptosporidiosis, and Tritrichomonas foetus.  These disorders should be investigated early in 
the course of diarrhea, whether it is persistent or intermittent, along with evaluation for dietary causes of GI 
signs (including both dietary indiscretion and adverse reactions to specific foods), nematode parasites, bacterial 
and viral causes, and acute idiopathic colitis.  This group of disorders constitutes a thorough differential list for 
animals with acute and intermittent diarrhea (Table 1).   
 
The challenge to veterinarians is in making an accurate diagnosis, so that the most indicated therapy can be 
instituted as early as possible.  This will then lead to the best opportunity for successful control of the medical 
disorder.  It is also important to recognize that some animals may have several disorders at the same time (co-
morbidities), so a thorough diagnostic approach is recommended.  This is why it is often best to run tests for 
these disorders at the same time, through use of a “fecal diagnostics panel” that is now available at many 
commercial laboratories.  A single fecal sample is submitted to the lab, and tests for each of these disorders is 
done at the same time.  This provides a prompt and thorough analysis for important clinical disorders of the GI 
tract.  The clinician then has more clear direction on how to proceed with treatment, or other diagnostic tests in 
the event that none of these disorders is identified.   
 
It is also important to include blood tests for complete blood count, urinalysis, and complete biochemical profile 
to help evaluate for any major organ abnormalities (e.g., liver, kidneys, hypoproteinemia associated with protein 
losing enteropathy), especially in cases in which diarrhea does not resolve with the initial therapies and dietary 
changes.  Only animals should have these tests done early in order to establish a minimum data base. 
 

 

Table 1:  Common Causes of Acute Diarrhea in Dogs and Cats 

 

Young Animals Older Animals 
Dietary problems    Dietary problems 

Parasites     Parasites less common but always possible 

 - nematodes - nematodes 

 - protozoa (Giardia, Trichomonads) - protozoa (Giardia, Trichomonads) 

 - coccidia (including Cryptosporidium) - coccidia (including Cryptosporidium) 

Viral and bacterial Viral causes uncommon in older animals 

Clostridium perfringens enterotoxicosis CPE (common in older animals) 

(CPE) Acute colitis (fairly common cause of diarrhea in older 

animals) 

   

Giardia is an important cause of diarrhea, and for some patients other GI signs as well.  It is an important 
pathogen in dogs and cats, as well as humans and other species.  Historically, accurate diagnosis of Giardia 
has posed a significant challenge to veterinary practitioners, but there are now much more sensitive tests readily 
available for veterinarians to use on a routine basis.  Because of the impact that this organism can have on 
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animals, and also humans because of its zoonotic potential, it is important that veterinarians perform accurate 
diagnostic testing on animals to determine whether or not an animal is infected with Giardia.   These notes will 
emphasize steps for accurate diagnosis, and also management of giardiasis. 
 
Clostridium perfringens enterotoxicosis is a common cause of intermittent diarrhea in dogs and cats.  Veterinary 
practitioners should test for the enterotoxin whenever faced with a patient that has unexplained diarrhea. 
 
Cryptosporidiosis is now recognized to be a more common disorder in dogs and cats than was previously 
thought.  It can cause significant abnormalities, and it has zoonotic potential.  Cryptosporidiosis can be fatal in 
people that also are immunosuppressed (e.g., on chemotherapy or corticosteroids, carriers of HIV).  Therefore, 
it is incumbent on veterinarians to test for this disorder, as there are important implications to both the patient as 
well as to humans who may come in contact with an infected animal. 
 

Early Diagnostic Screening in Animals with Diarrhea 

 

Diarrhea – Making the Correct Diagnosis(es) 
Acute Diarrhea – DOGS (initial screening) Acute Diarrhea – CATS (initial screening) 

!  Direct smear in house (fresh  !  Direct smear in house (fresh  
 sample (perform by <1hr) sample (perform by <1hr) 
!  ZnSO4 w/centrifugation  !  ZnSO4 w/centrifugation 
!  Giardia antigen test  !  Giardia antigen test 
!   Parvo test if indicated   
 
Later if Persistent: Later if Persistent: 
! Repeat all of the above  
! Cryptosporidium IFA  !  Repeat all of the above 
! Clostridium perf enterotoxin  !  Cryptosporidium IFA  
 assay ! Clostridium perf enterotoxin assay 
  !  Large bowel signs?? 
*Antech SA 350 Fecal Panel Includes:  > R/O Tritrichomonas foetus 
Giardia Antigen and IFA     (special tests) 
Cryptosporidium IFA 
Clostridium perfringens enterotoxin assay 
 
**Negative results do not make a rule-out.  Be persistent, as retesting can be very important. 
 

 

Diagnosis and Management of Giardia 
Diagnosis 
Standard diagnostic tests used in any practice setting should include fresh saline fecal smears and zinc 
sulfate flotation with centrifugation.  Zinc sulfate flotation with centrifugation, rather than gravity flotation 
alone, is a somewhat more sensitve means of testing for Giardia and other parasites.  Trophozoites are more 
likely to be found in loose stools, while cysts are more often found in semi-formed or formed stools.  Performing 
both zinc sulfate concentration with centrifugation and a Giardia antigen test together constitutes the most 
accurate means of evaluating a patient for the presence of Giardia.  This has been recognized as the “gold 
standard” in human medicine, and is true also in veterinary medicine.  
 
Direct Saline Smear    
Direct smears should be performed on fresh fecal samples as soon as possible after being passed, but definitely 
within 1 hour.  A fresh saline smear is made by mixing a drop of feces with a drop of saline on a glass slide.  A 
coverslip is applied and the preparation is examined immediately under 40x magnification.  Trophozoites are 
pear-shaped and have a characteristic concave ventral disk.  They demonstrate rolling/wobbling motion (e.g., 
like a falling leaf).  Adding a drop of Lugol’s solution of iodine on the edge of the coverslip can be done as an 
optional procedure and this will enhance the morphologic features of the organisms and make them easier to 
find.  The iodine kills the parasite, so motion will no longer be seen if this procedure is used.  Differentiation of 
trichomonads  from Giardia is based on a different motion pattern (more forward motion with trichomonads 
versus rolling motion with Giardia), the absence of a concave disk, a single nucleus, and the presence of an 
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undulating membrane.  Identification of Giardia trophozoites is diagnostic, while their absence in fecal samples 
does not rule out presence of infection. 
 
Zinc Sulfate Concentration with Centrifugation 
Many studies have now shown that zinc sulfate concentration with centrifugation is the most reliable test 
available for demonstration of Giardia cysts in fecal samples.  The test can be done in any practice setting, and 
the technique is described below.  Alternatively, because the best accuracy in detection of Giardia is achieved 
through well trained and experienced lab personnel consistently setting up the assay and studying the 
microscopic specimens on time, many practices now submit fecal samples for centrifugation assays to a 
commercial laboratory.   
 
Zinc sulfate centrifugation is also a very effective method for identifying nematode eggs in feces.  It is therefore 
now used as the standard test for screening for intestinal parasites in most academic and many private 
practices.  Studies have shown that approximately 70-75 percent of Giardia positive dogs can be identified on a 
single zinc sulfate centrifugation test (as opposed to approximately 40 percent of dogs after 3 separate saline 
smear preparations).  Slides should be examined within 10 minutes of preparation because the cysts may begin 
to shrink.   Since animals shed Giardia on an intermittent basis it is recommended that a series of zinc 
sulfate concentration tests be run over a 3 to 5 day period in order to maximize chances of accurately 
diagnosing or ruling out Giardia in animals with chronic diarrhea (or, alternatively, an antigen test can 
be run at the same time to help increase diagnostic efficiency and accuracy – this is what I recommend 
now as a standard practice).  Diagnostic efficiency increases to 95 percent when 3 zinc sulfate examinations 
are conducted over a 3 to 5 day period.  A positive result on any of the tests warrants treatment for Giardia. 
 
Caution:  It is not uncommon for plant spores, yeast bodies, and other amorphous debris to be mistaken for 
Giardia cysts.  In fact, Giardia is frequently misdiagnosed – either it is being diagnosed incorrectly, or the wrong 
tests are being run and animals with Giardia are being missed.  Giardia cysts are 11-13 u in size, and the subtle 
characteristics of the nuclei, axostyles, and median bodies are often more easily observed under 100X oil 
immersion magnification.  Sometimes there are crescent shaped indentations of the cyst wall.  Yeast bodies are 
similar to Giardia in size, shape, and color.  Yeast bodies appear to be far more common than Giardia. 
Zinc Sulfate Concentration - Summary 

- Zinc sulfate is the flotation solution of choice in small animal practices (excellent for detection of Giardia 
as well as nematodes) 

- Zinc sulfate concentration with centrifugation is the best test for identification of Giardia cysts 
- Causes less distortion of Giardia cysts than standard salt solution 

 
 
Giardia Antigen Testing 
Other diagnostic tests for Giardia include an enzyme-linked immunosorbent assay (ELISA) test for Giardia 
antigen in feces, a direct immunofluorescent assay, duodenal aspiration under endoscopic guidance, and the 
peroral string test.  The latter two tests are impractical for routine use in small animal practice, especially when 
the effectiveness of today’s fecal tests is recognized.   
 
The fecal ELISA test detects Giardia antigen that is produced by dividing trophozoites.  The test is very sensitive 
in humans and reportedly detects 30 percent more cases of Giardia than does zinc sulfate.  Studies have now 
confirmed that this is also an excellent test for use in animals.  One advantage of the ELISA test is that, since it 
detects Giardia specific antigen in the feces, it avoids the problem of intermittent cyst excretion in the feces.  
This test can be a significant aid in accurate diagnosis of Giardia in any private practice setting, and I highly 
recommend that veterinarians utilize this test in order to more consistently make an accurate diagnosis of 
giardiasis in their small animal patients.  
 
Indications for Running Giardia Antigen Test: 

- Cases of acute or chronic diarrhea in which zinc sulfate centrifugation tests are negative for parasites 
*Including young dogs with suspected viral or bacterial enteritis – Giardia and other parasitic infections 
can significantly compromise animals with these conditions.  I recommend that all puppies with 
parvoviral enteritis be screened early for parasites with a combination of zinc sulfate with 
centrifugation and a Giardia antigen test (both tests day one or two on a single fecal sample) 

- Cases in which it is unclear whether Giardia cysts are being seen on flotation tests (e.g., vs. plant 
spores) 

- For evaluation of animals with unexplained weight loss, unthriftiness, abdominal pain 
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- Acute or chronic vomiting **(some animals with disease related to Giardia have only vomiting as a 
clinical sign) 

- Many hospitals are now using the ZnSO4 with centrifugation and Giardia antigen combination 
assay as a routine screening test for GI parasites and wellness testing.  This is because there are 
animals that have Giardia but that do not have any GI signs (loose stools, vomiting, etc) at the time of 
the exam.  The addition of the antigen assay significantly improves the diagnostic sensitivity for Giardia.  
In summary, this approach offers:  Better more sensitive diagnostic testing, more convenience to the 
client (one sample only), and ultimately it is more economical. 

 
Treatment of Giardia 
For many years the primary treatment for Giardia in dogs and cats has involved metronidazole.   For dogs in 
which metronidazole proved ineffective, quinacrine was often used in the past.  However, although quinacrine 
has been shown to be more effective than metronidazole, it frequently causes side effects, including lethargy, 
anorexia, and vomiting.  It was also used in cats.  Quinacrine is no longer available, however.  More recently it 
was shown that albendazole (Valbazen) is highly effective in controlling Giardia.  I recommended albendazole 
as an effective treatment for Giardia from 1993-1997, but experience with albendazole in dogs and cats has 
shown that it can cause bothersome side effects; including leukopenia, lethargy, and inappetence.  Therefore, I 
have not recommended albendazole for many years.  I mention it here because some veterinarians still do use 
it.   
 
Fenbendazole (Panacur), well known for its effectiveness against a variety of intestinal parasites, also appears 
to be very effective against Giardia.

     
In a controlled trial at Cornell University 6/6 dogs were effectively treated 

in an initial study.  The same dose that is used to treat roundworms, hookworms, whipworms, and the tapeworm 
Taenia pisiformis (50 mg/kg orally once daily for 5 consecutive days [there have been treatment failures 
occasionally when therapy is given for only 3 days]) is used to treat Giardia.  If the infection is not cleared on this 
regimen, a longer course of therapy is used (7 days).  Fenbendazole has a proven track record for being very 
safe and is thought to not have any teratogenic effects.  Fenbendazole is therefore the drug of choice for 
treatment of Giardia in pregnant animals.  This is now also the preferred treatment for Giardia in cats. 
 
Drontal Plus (Bayer Animal Health) is also an excellent choice for treatment of Giardia.  This product includes 
febantel in addition to praziquantel and pyrantel pamoate.  Febantel is the drug component that treats Giardia.  
Febantel is metabolized into fenbendazole and oxyfenbendazole after oral administration.  Drontal Plus is 
administered once daily for 3 to 5 consecutive days for treatment of Giardia.  Drontal Plus has been approved 
for use in dogs.  Drontal Plus has been administered to cats empirically at a dosage of two small dog tablets per 
cat (about 50 mg/kg febantel) orally for 5 days with subsequent demonstration of decreased shedding of cysts 
(Scorza, Radecki, and Lappin).          
 
Metronidazole is still a useful drug for treating Giardia, and it has the added advantage of having antibacterial 
as well as antiinflammatory properties.  In situations in which it is unclear whether diarrhea is due to giardiasis, 
bacterial overgrowth, or mild inflammatory bowel disease, metronidazole is an excellent choice, especially when 
a client requests empirical therapy rather than definitive diagnostic testing.  Metronidazole is only 67-74 percent 
effective in eliminating Giardia from dogs, however, and if a positive diagnosis is made fenbendazole or febantel 
would also be a reasonable choice.  Potential side effects of metronidazole include anorexia, vomiting, and 
neurologic problems (ataxia, vestibular problems, seizures).  In my experience these side effects are not 
common.  They are more likely to occur when the anti-Giardia dose is used (25 to 30 mg/kg orally every 12 
hours for 5 to 7 days).  The total dose of metronidazole should not exceed 65 mg/kg per day (30  mg/lb per day).  
A lower dose (10 to 20 mg/kg every 12 hours) is used in treatment of intestinal bacterial overgrowth and 
inflammatory bowel disease.  Side effects are infrequent at this dose.  In the past, if a 5 to 7 day course of 
metronidazole failed to eliminate Giardia, a longer follow-up course (10 to 14 days) was often used.  With the 
availability of fenbendazole and Drontal Plus it is recommended that one of these drugs be used instead in this 
situation. 
 
Metronidazole neuro toxicity can be resolved more quickly by administering diazepam for several days.  This is 
likely related to modulation of the GABA receptor within the cerebellar and vestibular systems.   
 
In addition to use of pharmacotherapy to eradicate Giardia, it is important to consider environmental control so 
as to minimize chances of reinfection, especially in kennel or cattery situations.  Cysts present in a cool 
environment can remain infective for a long period of time.   Cages and runs should be thoroughly cleaned of all 
solid fecal material.  Steam cleaning, or treatment with a quaternary ammonium compound (e.g. A 33) are both 
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very effective measures for killing cysts.  Allowing time for thorough drying is important, to desiccate any 
remaining cysts. 
 
Bathing:  Steps to prevent reinfection play an important role in resolution of giardiasis in dogs.  Dogs may be 
reinfected with cysts from the hair or the environment, and bathing at the time that drug therapy is concluded, 
thereby removing cysts that could be licked from the hair coat by the animal, may be a very helpful additional 
step in decreasing the chances of reinfection.  Changing the environment, if possible, can also be beneficial.   
 
Dietary Therapy and Supplementation: 
In animals that are known to be chronic carriers of Giardia, it may be benefical to supplement the diet with fiber.  
Increased dietary roughage may make it more difficult for Giardia trophozoites to attach to the small intestinal 
mucosa (use either commercial diets or simply add a fiber source such as Metamucil or pumpkin, for example, 
to the animal’s standard diet 
 
Rx for Chronic Giardiasis:  Will Probiotics Help? 

" Lactobacillus johnsonii has been shown to inhibit Giardia proliferation in vitro 
# Due to alterations in pH from production of lactic acid 
# In guinea pigs, in vivo, prophylactic feeding of Lj greatly reduced fecal shedding 

following experimental inoculation with G. intestinalis 
 

" Enterococcus faecium SF68 fed to mice 
# Stimulated increase in anti-Giardia intestinal IgA and  circulating IgG 
# Increased CD4+ immunocytes 

" Reduced shedding and more rapid clearance of Giardia?  
" Studies are ongoing 

   
Zoonotic Potential:  Current information indicates that zoonotic potential may exist with some Giardia 
genotypes, but certainly not all.  When both animals and humans living in the same environment become 
infected, a common source of infection rather than direct transmission must also be considered. 
 
Are most Giardia spp. infections shared between animals and man?   The genus Giardia contains multiple 
species of flagellated protozoans that are indistinguishable morphologically.  Host specificity was thought to be 
minimal for Giardia spp., but not all small animal isolates cause disease in human beings.  There have been 
varying results concerning cross-infection potential of Giardia spp.. Human Giardia isolates usually grow in cell 
culture, animal isolates often do not.   Recent genetic analysis has revealed 2 major genotypes in people.  
Assemblage A (G. duodenalis) has been found in infected humans and many other mammals including dogs 
and cats.  Assemblage B (G. enterica) has been found in infected humans and dogs, but not cats.  It appears 
that there are specific genotypes of Giardia that infect dogs (G. canis; Assemblages C and D) and cats (G. felis; 
Assemblage F) but not people.  Accordingly, healthy pets are not considered significant human health risks for 
HIV infected people by the Centers for Disease Control (www.cdc.gov/hiv/pubs/brochure/oi_pets.htm).   
 
 
Should Giardia Positive But Asymptomatic Animals Be Treated? 
The question whether animals that are asymptomatic carriers of Giardia should be treated is often asked.  
Giardia cysts have been found in many animals with well-formed feces.  Giardia is clearly not pathogenic in 
some animals, while in others it causes significant enteritis.  And there may be others that experience 
intermittent GI upsets that could potentially be related to chronic parasite carriage, and that may benefit in the 
long term from more effective parasite control.  Because the public health considerations must still be 
considered, I do recommend that all animals with fecal samples that are positive for Giardia be treated, 
using these guidelines: 
 

# Administer Fenbendazole (Panacur) 5 days 
#  Re-check fecal at 14-28 days, not later – use the zinc sulfate w/centrif assay, NOT the antigen test (we 

don’t know how long it takes to go negative) 
# If positive on O&P, treat once more 

# Fenbendazole again, or febantel (in Drontal PLUS); could also combine with metronidazole for 
this second round of therapy 

# If still not clinical, stop here, don’t re-check again 
# Pet is not clinical and likelihood of transmission of any infectious agent to a human is very low 
# Is the Giardia even a significant problem for the patient? 
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NOTE: We do not want to overtreat!  The antigen test should not be used as a recheck test in the immediate 
post treatment phase.  The idea is to use the best diagnostic approach up front and then to manage the patient 
judiciously. 
 
Preventing Infection/Premises Control 
In controlled environments, the following methods should be used to keep the area as decontaminated as 
possible: 

1. Decontaminate the environment 
2. Treat all animals in the environment 
3. Bathe at the conclusion of drug therapy to remove cysts from haircoats 
4. Prevent reintroduction of infection 

 
In hospital and kennel/cattery situations (controlled environments) moving animals away from contaminated 
areas so they can be cleaned and decontaminated is very important.  Steam cleaning after all fecal material has 
been removed is very effective.  Chemical disinfection can be effectively accomplished using quaternary 
ammonium (QUAT) – containing disinfectants (e.g. Roccal, Totil), which will inactivate cysts in one minute at 
room temperature.  The area should be allowed to dry completely and if possible left open for a few days.  
Animals should be bathed with a general cleansing shampoo before being returned.  In some situations, e.g., 
shelters, research facilities, it may also be advisable to bathe the animals a second time, especially around the 
perianal area, using a quaternary ammonium compound.  These can be safely left on the coat for 3 to 5 
minutes, before being thoroughly rinsed off (longer exposure can cause irritation).  Allow the coat to dry 
thoroughly before returning the animal to the clean area, and then administer one more course of anti-Giardia 
therapy, preferably using a different drug than was used during the initial course.  Subsequently, any new 
animals introduced to the kennel or cattery should be tested as a matter of routine, but also bathed and treated 
as well, regardless of whether the fecal tests are positive or negative for Giardia.       
 

 
Tritrichomonas foetus 

 
Tritrichomonas foetus is a recently identified enteric protozoan of cats.  It causes chronic large bowel diarrhea 
(loose stools, presence of blood and mucus, straining to defecate), and is most commonly seen in young cats 
that have resided in densely populated housing such as catteries and shelters.  The diarrhea may be 
intermittent or persistent.  Loose stool may dribble out (lack of control) and the anal area may become 
edematous.  The organism is present in the ileum, cecum, and colon as a trophozoite.  The organism does not 
encyst, so trophozoites are the only recognized stage.  Infection in feral cats and healthy cats appears to be 
uncommon.  
  
Until 2005 no effective treatment had been identified.  Unfortunately, some cats with chronic diarrhea and 
dyschezia were euthanized due to a lack of any therapy that could control the clinical signs.  It was exciting 
news in 2005 when Dr. Jody Gookin and colleagues at North Carolina State University reported that the 
nitroimidazole drug ronidazole is effective in controlling T. foetus.  Although the diarrhea eventually resolves 
over a period of time (months up to one to two years) in untreated cats, ronidazole is the recommended therapy 
once a diagnosis has been established.  It is important that an accurate diagnosis be made so that clients can 
be counseled appropriately, i.e., they should expect that their cat(s) will continue to have abnormal stools for 
some period of time.  Further, there can be side effects of significant concern related to ronidazole, so this is 
NOT a drug that should be used empirically in lieu of testing.  Also, it is not uncommon for cats to be co-infected 
with Giardia or Cryptosporidium or even both, so a thorough evaluation for parasites is important (run a 
minimum of one zinc sulfate with centrifugation and a Giardia antigen test and consider IFA fecal assays to 
check for Cryptosporidium).  Accurate and thorough testing is essential and once any causative agents are 
identified they can be treated appropriately for the benefit of the patient and its owner.   
 
Tritrichomonas foetus is commonly mistaken for Giardia trophozoites on direct smear exam.  All trichomonads 
possess three to five anterior flagella, an undulating membrane, and a recurrent flagellum attached to the edge 
of the undulating membrane.  All flagella originate from an anterior basal body. An axostyle extends the length 
of the trichomonad and extends posteriorly. A cyst stage is not known for this genus.  Video clips showing both 
Giardia and Tritrichomonas trophozoites are available on the North Carolina State University website cited in the 
reference list below.  
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Definitive diagnosis can be made in some cases by direct smear of fresh feces in saline and examined at 200 to 
400x magnification.  Sensitivity is low, however, for diagnosis by direct smear (only 14% in one study), so 
results can often be false negative.  To increase the chance of finding Tritrichomonas trophozoites on direct 
smear, it is recommended that multiple direct smears be done on the same day.  Whenever possible, a cat with 
suggestive signs should be hospitalized for part or all of a day so that each fecal sample that is passed can be 
examined quickly via direct saline smear.   
 
Tritrichomonas foetus can also be grown from feces via incubation at 37 degrees C in Diamond’s medium.  A 
commercially available culture system is also available and is recommended for use in clinical practice (InPouch 
TF, Biomed Diagnostics Inc., San Jose, CA).  The medium in InPouch does not support the growth of Giardia 
species or Pentatrichomonas hominis so presence of organisms is consistent with T. foetus.  PCR is the most 
sensitive means for confirming a diagnosis. In one study of 36 cats with T. foetus infection, 20/36 were positive 
on the InPouch TF test and 34/36 were positive on PCR.  Details on the PCR assay can be reviewed on the 
North Carolina State website.    
 
Studies at North Carolina State University in 2005 showed that ronidazole is effective for treatment of T. foetus.  
The original dosage guidance was to administer 30 mg/kg BID for 14 days.  However, a study reported in 
2008 provided new guidance: 30 kg/kg once daily is effective and safer, i.e., less likely to cause 
neurologic adverse events (RONIDAZOLE PHARMACOKINETICS IN CATS AFTER IV ADMINISTRATION 
AND ORAL ADMINISTRATION OF AN IMMEDIATE RELEASE CAPSULE AND A COLON-TARGETED 
DELAYED RELEASE TABLET; Levine, Papich, Gookin et al).   
 
Ronidazole is a nitroimidazole antimicrobial that is not licensed for any use in the U.S.  The medication has 
become more readily available in the United States through compounding pharmacies.  The drug has mutagenic 
properties, so it must be compounded the same way as chemotherapy drugs.  We have had some cats 
experience mild neurological side effects to ronidazole, similar to what can be seen with metronidazole.  These 
resolved upon discontinuation of the drug.  It is expected that there will be fewer instances of neurotoxicity with 
the new schedule of 30 mg/kg on a once daily dosing schedule.  It is important that an accurate diagnosis be 
made so that clients can be counseled appropriately, i.e., they should expect that their cat(s) will continue to 
have abnormal stools for some period of time until definitive treatment can be administered. 
 
Other recommended steps during therapy include isolating cats to decrease the risk of reinfection and to discard 
any litter boxes the cat has used, after treatment is completed. 
 
Follow-up testing:  Dr. Gookin recommends testing by PCR at 1 to 2 weeks and 20+ weeks after treatment is 
completed.  Negative results should be interpreted with caution since PCR cannot prove the absence of 
infection and prolonged symptomatic carriage  of the organism after antimicrobial therapy may e common. 
 
An alternative drug which can be tried is tinidazole.  This is also a nitroimidazole antimicrobial.  A dose of 15-30 
mg/kg SID can be tried.  It should be safe and may or may not be effective.  Studies have been ongoing, 
however, and results have not been very impressive.  
 
References:  
Gookin JL: Tritrichomonas. In Bonagura JB and Twedt DC, eds: Current veterinary therapy XIV, St. Louis, 2009, 
Elsevier, p. 509-511.  
 
Gookin JL, Foster DM, Poore MF, et al: Use of a commercially available culture system for diagnosis of 
Tritrichomonas foetus infection in cats.  J AM Vet Med Assoc, 222 (10), 2003.  
 
 
**Website for periodic updates and video clips of motile trophozoites:  
www.JodyGookin.com.   There is an excellent reference section titled AN OWNERS GUIDE TO 
DIAGNOSIS AND TREATMENT OF CATS INFECTED WITH TRITRICHOMONAS FOETUS. 
  
 
 

Clostridium Perfringens Enterotoxicosis 
 
Over the last 12 years Clostridium perfringens enterotoxicosis (CPE) has emerged as a frequently recognized 
cause of chronic intermittent diarrhea in dogs.  Although it is likely a less common cause of diarrhea in cats it is 
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still diagnosed frequently enough that it should be considered in the diagnosis of diarrhea in cats as well.  This is 
not a new disease.  Frequent use of the definitive test (enterotoxin assay performed on feces) for this disorder 
has revealed that CPE is seen relatively commonly in clinical practice and that CPE is a disorder that should be 
considered in any dog or cat with intermittent or chronic persistent diarrhea. 
 
C. perfringens is a normal vegetative enteric organism.  Simply identifying C. perfringens on a fecal culture is 
meaningless.  The pathogenesis of CPE is through an enterotoxin that is produced after certain strains of C. 
perfringens sporulate.  The toxin damages epithelial cells of the distal ileum and colon.  Inciting factors that 
promote sporulation are not clearly understood but may include stress, diet changes, concurrent disease, or 
inherent immune status.      
 
The most common clinical signs are chronic intermittent or persistent diarrhea.  In some animals acute diarrhea 
is the primary sign.  In fact, some of the cases of hemorrhagic gastroenteritis (HGE syndrome), characterized by 
acute bloody diarrhea and an increased packed cell volume that most practitioners have seen over the years, 
may have been due to CPE.  Many animals exhibit signs of large bowel diarrhea, but small bowel signs may be 
seen as well.  In some cases signs may be seen for only a day or two at a time, with persistent recurrences on a 
weekly, monthly, or on a less frequent basis.  Stressful events or diet changes may incite flare-ups of clinical 
signs.  In other cases C. perfringens enterotoxicosis is one of several problems that an animal may have 
concurrently and diarrhea may be persistent. 
 
Diagnosis 
CPE must be considered whenever more than one animal in the environment has diarrhea (e.g., household, 
kennel, cattery).  Transmission from animal to animal can occur. A presumptive diagnosis may be suggested on 
fecal cytology in which more than 3-4 spores per high power oil immersion field are observed (the spores have a 
safety pin appearance and are larger than most bacteria).  However, definitive diagnosis is by identification of 
enterotoxin which is currently done via a fecal assay.  Clinicians should be aware that simply seeing spores on 
fecal cytology does not establish a definitive diagnosis (see JAVMA February 1, 1999).  Stool is submitted to the 
lab for enterotoxin analysis.  Fecal samples that will be shipped off from the hospital directly to a laboratory 
should be sent on ice via overnight express.  If a courier service will be picking up samples for transport to the 
laboratory it is sufficient to keep the sample refrigerated until pick-up.  The courier service will keep the sample 
properly chilled during transport.  The minimum amount of stool that should be submitted is the size of  a pea.  
Typically I submit samples in a red top tube, without serum separator.  In animals with intermittent diarrhea the 
chances of a positive toxin finding are greater when abnormal rather than a normal stool is examined.  A 
negative result does not definitively rule-out CPE. 
 
Treatment 
Several antibacterial drugs are effective in controlling CPE.  Acute cases often respond well to amoxicillin (22 
mg/kg BID) or metronidazole (10-20 mg/kg BID) for 7-28 days.  Many clinicians have likely treated CPE with 
these medications empirically without knowing what they were treating.  Chronic cases tend to respond best to 
tylosin powder.  The recommended dose is: Animals greater than 23 kg ¼ tsp BID, 12 to 23 kg 1/8 tsp BID, 5 to 
12 kg 1/12 tsp BID, and less than 4.5 kg 1/16 tsp BID (a “pinch”).  Cats definitely do not accept the powder well 
at all, even when it is mixed in very tasty foods.  It is best to have the powder reconstituted to capsule form for 
administration to cats.  The medication is very safe.  Some animals require treatment for several to many 
months (3 to12 months or more).  Over time the dose may in some cases be successfully reduced to SID and 
then every other day dosage (after several months or more on a BID schedule).   
 
Dietary fiber supplementation may also help control CPE.  Probable mechanisms include decreased C. 
perfringens fecal concentration, lower colonic pH, which prevents sporulation, and increased concentrations of 
SCFA.  Some patients may respond well to dietary fiber supplementation alone. 
 
Follow-up testing at 3-6 months can be done to determine if toxin persists.  Once daily to every other day tylosin 
in conjunction with dietary fiber supplementation are used in chronic cases.  
 
 

Cryptosporidiosis 
 
Infection with Cryptosporidium is much more common than most small animal practitioners recognize.  Currently 
it is recommended that all dogs and cats with diarrhea, whether acute or chronic, be screened for 
Cryptosporidium in addition to testing for nematode and protozoan parasites.  In 2004 the American Association 
of Feline Practitioners adopted a position statement recommending that all kittens and adult cats with diarrhea 
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be screened for Cryptosporidium.  It is recommended that the same policy be followed with dogs (given that the 
cause is not simple diarrhea related to an acute upset due to sudden change in diet or dietary sensitivity).   
 
Cryptosporidium spp. are coccidians that reside in the gastrointestinal tract.  Infection can be associated with 
diarrhea in both immunocompetent and immunodeficient hosts.  In the past, most of the cases of mammalian 
cryptosporidiosis were attributed to C. parvum.  However, molecular studies have demonstrated that cats are 
usually infected with the host-specific C. felis, dogs are infected with C. canis, and people are infected with C. 
parvum or C. hominus (Scorza and Lappin).  In a recent study at Colorado State University, they documented 
the presence of Cryptosporidium spp. DNA in diarrhea from 24.3% of the 292 animals tested (180 cats, 112 
dogs) (Scorza and Lappin).  This highlights the importance of testing dogs and cats for cryptosporidiosis.  PCR 
is much more sensitive than the tests that are used most commonly at this time (acid fast staining of fecal 
smears or IFA).  In this same series with 24.3% positive on PCR, only 2.7% were positive on IFA. 
 
All dogs and cats infected with Giardia or Cryptosporidium species should be considered potentially zoonotic, 
even though the number of cases in which humans are infected through contact with pets is probably not high.  
Infection in humans is sometimes fatal in the presence of severe immunosuppression.  Acute symptoms may 
include diarrhea, abdominal pain, vomiting, fever, and listless behavior.  Infection can also be subclinical in dogs 
and cats.  Chronic unresponsive diarrhea has been associated with cryptosporidiosis in cats with serious 
underlying disease as well as in dogs.   
 
Because Cryptosporidia oocysts are quite small (as little as one-tenth the size of common Isospora oocysts) and 
are usually present in the feces in small numbers, they are very difficult to detect on routine fecal flotation and 
microscopy.  The best tests currently available for routine testing for Cryptosporidium are fecal IFA and acid fast 
staining of fecal smears; however, they lack sensitivity.  These tests are readily available at commercial 
laboratories (acid fast staining can also be done in house).  PCR is a much more sensitive test but is labor 
intensive, expensive and is only available at a limited number of laboratories.  Antigen tests for detecting C. 
parvum in human species are not sensitive for use in dogs and cats.  In time there will be more sensitive tests 
readily available.  
 

Treatment 

The following treatment regimens may be used for cryptosporidiosis: 

 Canine Feline 

 Azithromycin 5-10 mg/kg, BID orally, Azithromycin 7-15 mg/kg, BID, 

 for 14-28 days orally, for 14-28 days 

 

 Paromomycin 150 mg/kg, SID orally,  Paromomycin 150 mg/kg, SID orally, for 5 days  

 for 5 days 

 

 Tylosin 15 mg/kg, BID orally, for Tylosin 15 mg/kg, BID orally, for  

 21-28 days 21-28 days 
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Introduction 
Inflammatory bowel disease (IBD) is not a specific diagnosis, rather it is a histological description of a 
syndrome resulting from a host hypersensitivity response to antigenic stimuli.  In IBD there is an 
increase in the inflammatory cell population in the intestinal mucosa.  The predominant inflammatory 
component can be lymphocytic-plasmacytic (most common type), eosinophilic, neutrophilic, or 
granulomatous.  Primary causes of intestinal inflammation that should be considered include 
parasites, bacteria (specific agents or bacterial overgrowth), fungal disorders (e.g., Histoplasma, 
pythiosis), immune-mediated diseases, and food sensitivities. Many cases of IBD are likely idiopathic 
in nature.  A presumptive diagnosis of IBD is made on the basis of history, physical exam and 
elimination of other disorders by laboratory tests and other studies such as radiography and 
ultrasonography.  A definitive diagnosis can be made only by intestinal biopsy. 
 
Clinical Course 
The clinical course of inflammatory bowel disease can be characterized by diarrhea only, vomiting 
only, or both vomiting and diarrhea. Associated clinical signs that may also be seen, either singly or in 
combination, include weight loss, listlessness, borborygmus, flatulence, and abdominal pain.  In some 
patients, inappetance may be the only sign, although this is more common in cats than dogs.  
 
Inflammatory bowel disease is a common cause of chronic vomiting in dogs. Vomiting may be 
reported as a problem of recent onset or it can be an intermittent problem occurring over a period of 
several months or years before it becomes more frequent and severe. It is important for the clinician 
to recognize that vomiting may be the only major sign that occurs in a patient with inflammatory bowel 
disease. Gastric hypomotility can occur secondary to an infiltrative bowel disease such as IBD.   
 
In some dogs with IBD, chronic intermittent or chronic intractable diarrhea is the major clinical sign.  
In these cases, the clinician must determine if the diarrhea is resulting primarily from small bowel or 
large bowel involvement, or is a mixed component of both large and small bowel.  
 
Although inflammatory bowel disease is not breed specific, the Sharpei breed requires special 
consideration because they can develop a severe type of IBD.  Most Sharpei dogs with IBD will 
present with a ravenous appetite, chronic diarrhea and weight loss. They often have intestinal 
dysbiosis (bacterial overgrowth) and other intestinal problems as well.  Sharpeis with diarrhea, even 
for short durations of 3 to 4 weeks, due to IBD seem to be at increased risk of developing 
hypoproteinemia.  Early clinical investigation in these patients should always include a complete 
blood count and complete biochemical profile.  
 
If clinical investigation of a patient with chronic vomiting and/or diarrhea shows decreased albumin 
and globulin levels (panhypoproteinemia), IBD of a moderate to severe degree should be one of the 
leading differentials.  Lymphangiectasia, intestinal lymphoma, histoplasmosis, and pythiosis should 
also be considered.  There is a regional geographic distribution with the latter two conditions.  IBD is 
by far the most common cause of protein losing enteropathy in dogs.  The presence of 
panhypoproteinemia indicates that the degree of disease is significant and likely chronic in nature.  
Many dogs with IBD will not develop hypoproteinemia, but for those that do, hypoproteinemia heralds 
severity and indicates that the disease is advancing.  Steps to establish a definitive diagnosis should 
be expedited and an aggressive treatment regimen will likely be necessary.  
 
Diagnosis 
A presumptive diagnosis of canine inflammatory bowel disease is made on the basis of history, 
physical examination and the elimination of other disorders through laboratory tests and radiographic 
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studies. The most important diagnostic procedure for a definitive diagnosis of IBD, however, is 
biopsy. 
 
Baseline laboratory tests in dogs with chronic vomiting or diarrhea should always include a complete 
blood count, biochemical profile, urinalysis (as a means of  assessing renal function and to evaluate 
for proteinuria), and fecal examination for parasites.  Baseline tests are frequently normal or negative, 
but abnormalities that may be identified include mild nonregenerative anemia (anemia of chronic 
inflammatory disease); leukocytosis (20,000 to 50,000 cells/ul) without a left shift (suggests active 
chronic inflammatory disease); eosinophilia (mild to dramatic increase) in some dogs with eosinophilic 
enteritis; and hypoproteinemia.  Any abnormalities of liver enzymes should also be noted. 
 
Testing for parasites in dogs with diarrhea is best accomplished using zinc sulfate flotation with 
centrifugation.  This is an excellent test medium for detection of nematode parasites as well as 
Giardia.  Zinc sulfate flotation with centrifugation is superior to flotation with sodium nitrate, or flotation 
with zinc sulfate without centrifugation.  Testing for Giardia-specific antigen in feces is also an 
excellent means of diagnosing giardiasis.  In fact, Giardia antigen testing is very sensitive and can 
identify infections that may be missed on one or two zinc sulfate centrifugation tests with 
centrifugation or where there is incorrect interpretation of the identity of cyst structures (a common 
error in clinical practice).  A fecal assay for Clostridium perfringens enterotoxin should also be done.  
  
Although exocrine pancreatic insufficiency (EPI) is uncommon in dogs, it is always a good idea to do 
a trypsin like immunoreactivity (TLI) test on dogs with chronic diarrhea to definitively rule out (EPI).  
Serum cobalamin (B12) and folate assays may be useful in evaluating dogs with chronic diarrhea, 
especially for intestinal dysbiosis (formerly referred to as intestinal bacterial overgrowth) and clinical 
hypocobalaminemia.  Subnormal serum cobalamin concentrations may occur in association with 
small intestinal disease, EPI, dysbiosis, and inherited selective defects in cobalamin absorption.  
Serum folate concentrations may be increased in dogs with dysbiosis and decreased with infiltrative 
small bowel diseases.     
 
A definitive diagnosis can be made only by biopsy, the single most important diagnostic procedure in 
the evaluation of chronic intestinal disease.  Biopsy should be done to confirm diagnosis and 
determine type and extent of involvement.  It is especially useful in determining treatment and 
prognosis.  Endoscopic and surgical biopsies are discussed in a subsequent section. 
                                               
Diagnostic Imaging of the Intestinal Tract  
(Diagnostic Imaging section contributed by Dr. David S. Biller, DACVR, Kansas State 
University) 
 
Normal Radiographic Anatomy of the Small Intestine 
The small intestine should be evaluated for margination (serosal surface definition). The margin 
should be smooth.  It will normally be visible due to fat in the serosa except when the animal is young 
(< 6 months) or emaciated or if abdominal fluid or cellular infiltrates are present.  The normal diameter 
of the small intestine in dogs is < 2–3 rib widths, or less than the dorsoventral dimension of the 
second lumbar vertebral body.  
 
The small bowel should be evenly distributed throughout the abdomen, occupying space not taken up 
by other organs. As organomegaly occurs, whether normal (distended stomach or urinary bladder) or 
abnormal (e.g., mesenteric lymphadenopathy, pancreatic enlargement, splenic mass), the intestine 
will be displaced. The direction helps to determine the differentials for the mass causing the 
displacement. In obese cats, it is common for the intestines to be localized in the ventral abdomen to 
the right of midline. The small bowel should have a smooth, continuous, curved appearance. 
 
It is often necessary to have contrast studies (upper GI series) to identify normal or abnormal shape 
or diameter of small bowel. The radiopacity of the bowel loop is dependent on whether it is fluid-filled, 
gas-filled, or filled with a combination of fluid and gas. Fluid-filled loops of bowel appear as white 
rope-like structures. Gas-filled loops appear as black, thin-walled tubes. A small amount of gas above 
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fluid appears as a narrow, radiolucent band with an apparent thickening of the bowel wall. A larger 
volume of gas reflects wall thickness more accurately and therefore bowel wall thickness should 
never be evaluated on survey films but only with use of contrast (whether negative or positive). 
 
In dogs, barium should enter the duodenum in 13–20 minutes, the jejunum in 30 minutes, the jejunum 
and ileum in 60 minutes, and the ileocolic junction in 90–120 minutes. Barium should clear the upper 
GI tract and enter the ileum and colon in 3–5 hours. 
 
The appearance of the mucosa or wall of the small bowel is best evaluated using positive contrast 
material. The mucosa should appear as a smooth, even surface or as a finely fimbriated edge. This 
fimbriation is due to barium dissecting between groups of aggregated villi. In normal young dogs, the 
mesenteric border of the duodenum has numerous or single, usually square or conical depressions, 
in the bowel overlying lymphoid follicles. These are pseudoulcers and considered normal. They are 
not seen in cats. 
 
Abnormal Anatomy of the Small Intestine on Survey Radiographs 
Ileus is an obstructive condition of the intestine and is either mechanical or functional. Mechanical 
ileus is also referred to as “dynamic” (or obstructive) ileus. It is usually simple and nonstrangulating. 
The radiographic signs may be influenced by the degree, location, and duration of obstruction. 
Dilatation of small intestine secondary to mechanical obstruction results from swallowed air and saliva 
and accumulation of mucosal secretions in the digestive tract. 
 
Functional ileus, also referred to as paralytic or adynamic ileus, can be localized or generalized and 
may be a sequelae to mechanical ileus. The stages of development of functional ileus include muscle 
fatigue allowing stretching of the intestine, muscle ischemia secondary to stretching, and muscle 
necrosis. Functional ileus has numerous causes, such as extrinsic (which tend to be more 
generalized) that include spinal cord injury, reflex to pain, peritoneal trauma or irritation, or vascular 
compromise, and intrinsic (which is most often regional). Intrinsic causes include edema, amyloidosis, 
and acute inflammation or enteritis. 
 
Survey radiographs of inflammatory bowel disease are usually normal or luminal fluid maybe 
increased.  
 
Abnormal Anatomy of the Intestinal Tract on Contrast Radiographs 
Intraluminal disorders usually appear as radiolucent areas surrounded by positive contrast medium. 
They often delay intestinal transit time and cause ileus proximal to their location. Intramural disorders 
should be evaluated with an upper GI series (positive contrast/barium).  
 
The following questions should be answered while evaluating the upper GI series:  

1. whether the lesion projects into the lumen, causes a narrowing or constriction;  
2. whether the lesion projects away from the lumen, causing an enlargement of the diameter of 

the lumen as a result of a defect in the bowel wall;  
3. whether thickening and rigidity of the bowel wall, irregularity at the serosal or mucosal 

surfaces, or a combination of these changes has occurred. 
 

Radiographically, intramural disorders of the bowel may appear pedunculated, broad-based, smooth 
or irregular, and may expand the width of the bowel. Benign tumors tend to be smooth; malignant 
tumors tend to be irregular. The causes of intramural lesions include neoplasia, granuloma, abscess, 
scar, and hematoma.  Inflammatory diseases of the small intestine (enteritis) tend to increase the rate 
of intestinal motility (i.e., reduced transit time). Chronicity and severe enteritis may cause irregularity 
of the mucosal surface; chronic enteritis may also decrease the width of the bowel lumen. Chronic 
and very severe enteritis can cause alterations or erosion of the mucosa.  
 
Barium studies of patients with severe/chronic inflammatory bowel disease may be characterized by 
the appearance of thumbprinting. Thumbprinting is described as irregularly arranged mural based 
indentations into the contrast column. 
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Ultrasonography of the Normal Gastrointestinal Tract 
Until recently, ultrasonography was considered to be a poor choice for evaluation of the GI tract 
because of the ultrasonographic barrier caused by luminal gas. Over the past 5 years, however, it has 
been applied successfully in diagnosis of a number of GI disorders, including gastric and intestinal 
foreign bodies, intussusception, uremic 
gastropathy, chronic pyloric hypertrophic gastropathy, enteric duplication, and GI neoplasia. It has 
proven useful not only in the diagnosis of morphologic GI disease but also in the evaluation of GI 
function. Maximizing resolution by using a high-frequency transducer is critical in the examination of 
the GI tract. Fasting the animal 
before ultrasonography also improves the results of the examination.  
 
Normal Wall Thickness in Dogs 
Stomach  3-6 mm 
Duodenum 3-5 mm 
Jejunum 2-4 mm 
Ileum 2-4 mm 
Colon 2-3 mm 
Ta*Larger dogs have thicker walls. 
 
Ultrasonography enables differentiation of the layers of the stomach, which alternate in echogenicity. 
Under optimal conditions, five separate layers can be identified. They are the luminal–mucosal 
interface (hyperechoic), mucosa (hypoechoic), submucosa (hyperechoic), muscularis (hypoechoic), 
and subserosa–serosa (hyperechoic). The submucosa and subserosa–serosa are hyperechoic 
because of the presence of relatively more fibrous connective tissue. The mean number of peristaltic 
contractions in the stomach is 4–5 per minute. 
 
The ultrasonographic appearance of the GI lumen depends on its contents. In a collapsed, state the 
bowel lumen appears as a hyperechoic core (“mucosal stripe”) surrounded by a hypoechoic halo of 
bowel wall. This core represents mucus and small air bubbles trapped at the mucosal–luminal 
interface. When fluid is present in the bowel lumen, an anechoic area is present between the walls of 
the bowel that appears tubular in long-axis views and circular in short-axis views. Gas in the GI lumen 
causes a highly echogenic interface with reverberation artifact. The presence of fluid in the bowel 
lumen improves the sonographer’s ability to evaluate the mucosal and submucosal layers of the GI 
tract, whereas the presence of luminal gas hinders it.  
 
As with the stomach, the layers of the intestine alternate in echogenicity. Under optimal conditions, 
five separate layers can be identified: the luminal–mucosal interface (hyperechoic), mucosa 
(hypoechoic), submucosa (hyperechoic), muscularis (hypoechoic), and subserosa–serosa 
(hyperechoic).  
 
Real-time ultrasonography should be included in the examination of enteric motility. The mean 
number of peristaltic contractions in the intestine is 4–5 per minute. Contractions are not seen in the 
colon. 
 
Ultrasonography of the Abnormal Gastrointestinal Tract  
Ileus 
Both mechanical and paralytic ileus have been described as ultrasonographic findings. Mechanical 
ileus occurs proximal to an area of obstruction; paralytic ileus can be generalized (e.g., viral enteritis, 
hypokalemia) or focal (e.g., duodenitis secondary to pancreatitis). When ileus is present, the bowel 
appears dilated and fluid-filled and GI motility is decreased or absent. 
 
Inflammatory Disease 
With inflammatory bowel disease, the intestine may be normal on ultrasound examination. The 
measurement of the intestinal wall thickness by ultrasound is neither specific or sensitive for 
diagnosing IBD. Changes, especially those of severe or chronic disease, have been reported as focal 
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to diffuse thickening, altered echogenicity, poor intestinal wall layer definition, and mild enlargement 
of adjacent lymph nodes. Mucosal echogenicity may remain hypoechoic, appear hyperechoic with 
striations or hyperechoic with speckles and be associated with but nonspecific for IBD.  Jejunal lymph 
node thickness of > 6 mm maybe consistent with IBD but nonspecific for the type of disease. Round, 
enlarged, hypoechoic LNs maybe more consistent with neoplasia, while inflammatory lymph nodes 
may be enlarged but tend to maintain their normal shape.   
The most common finding with inflammation is extensive and symmetric wall thickening with the 
layering retained. In comparison, neoplasia is usually localized with greater wall thickness and loss of 
normal layering. These categories can overlap, and therefore cytology or histopathology is required 
for definitive diagnosis. Acute enteritis or inflammatory bowel disease may demonstrate corrugation of 
the intestine on ultrasound examination. 
 
Intestinal Biopsy Techniques 
Endoscopic Biopsy:  Endoscopy is a minimally invasive procedure in which multiple biopsies can be 
obtained and this procedure generally has greater client compliance than with surgery because it is 
less invasive and less expensive than exploratory abdominal surgical procedures. Endoscopy offers a 
means of examining the upper and lower small intestine, stomach, and colon.  It is especially 
advantageous because biopsies can be obtained early in the course of the disorder, at a stage when 
a client will likely be reluctant to agree to an exploratory surgery for their pet.  Endoscopy also offers 
significantly reduced risk to the patient with hypoproteinemia.  The degree of intestinal changes noted 
on biopsy also provides useful guidelines for both type and duration of therapy that will be needed to 
control the specific disorder.  
 
Clinicians need to make sure they are taking an adequate number of endoscopic biopsy samples for 
accurate diagnosis.  Even expert endoscopists report that in some cases one-fourth to one-third of 
the biopsies they take from a patient will have some degree of damage to the tissue that may 
preclude the samples from being useful or representative.  Therefore, it is recommended that 
clinicians take 8 to 12 biopsy samples from the upper small intestine so that the pathologist will have 
enough tissue to work with.  Also, it is recommended that both upper and lower GI endoscopy be 
done in dogs with chronic diarrhea.  In this way biopsies from the ileum can be obtained by passing 
the endoscope along the full length of the colon and through the ileocolic orifice and into the ileum.  
When a pediatric diameter endoscope is used this is possible in most dogs over 4 to 5 kg.  If the 
ileum can not be entered, it may be possible to obtain at least blind biopsies of the ileum by passing 
the endoscopic biopsy instrument through the ileocolic orifice with the endoscope tip positioned at the 
ileocolic sphincter area.  Colon biopsies are always obtained as well during colonoscopy in order to 
evaluate for inflammation in the colon.   
 
Organ Biopsy Via Laparoscopy or Laparotomy 
Organ biopsy is required to confirm canine IBD, and full-thickness samples procure tissue samples 
that will help the pathologist make the most accurate diagnosis. Full thickness intestinal biopsies can 
be accomplished by laparoscopic techniques or open abdominal surgery. Laparoscopic techniques 
have been well described for visceral organ biopsy.  They are minimally invasive and well-suited for 
tissue procurement; however, laparoscopy is not yet readily available as a tool in most small animal 
general practice hospitals.  Surgery on the other hand is an excellent way to obtain liver, pancreatic, 
and full thickness intestinal biopsies. In addition to biopsy, liver, pancreas and bile aspirates can be 
obtained for culture and cytology. 
 
 

TREATMENT OF INFLAMMATORY BOWEL DISEASE 
 
Successful treatment of canine inflammatory bowel disease depends on accurate diagnosis.  The 
presumed pathogenesis of IBD involves antigenic stimulation and an inflammatory response 
mediated by the mucosal immune system.  Therefore, therapy should include the suppression of the 
inflammatory response which requires the use of pharmacologic therapy.  Removal of any antigenic 
source of inflammation is also necessary, and that is where dietary therapy is important.  Food 
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allergens can be a causative factor in some animals with IBD. The goal of dietary management is to 
reduce the antigenic stimulation of the intestinal immune system.   
 
Drug Therapy 
For patients with mild IBD, diet alone may be the only treatment needed.  If, however, pharmaceutical 
therapy is also indicated, steroids may be used at a range of 0.5 - 1 mg/kg, divided BID for two to four 
weeks.  The dose is then gradually decreased at two to four week intervals, and an attempt is made 
to achieve alternate or every third day therapy by two to three months or so.  Some patients with mild 
IBD will respond well to metronidazole therapy, without concurrent use of corticosteroids (see below).  
 
In moderate cases (based on biopsy changes and the patient’s overall condition), the steroid dosage 
should be higher (1.1 to 2.2 mg/kg per day for two to four weeks before an attempt to decrease the 
dosage is initiated).  Moderate to severe and severe IBD cases are managed initially with prednisone 
at 2.2 to 3.3 mg/kg per day.  Combination therapy is often used for dogs with moderate to severe IBD.  
Combination therapy includes prednisone and metronidazole, or in dogs with severe IBD and 
concurrent panhypoproteinemia (with a total protein level of 4.5 g/dl or lower) prednisone, 
metronidazole, and azathioprine are used concurrently.   
 
Some dogs do not tolerate corticosteroids very well.  For example, Arctic breeds and Rottweillers 
frequently cannot tolerate very high doses for an appreciable period of time.  In these breeds I 
generally start with conservative doses of steroids, usually no higher than 0.5 to 1 mg/kg total per 
day.  This may still be too high for some dogs.  Metronidazole is sometimes used concurrently from 
the outset. For patients exhibiting severe steroid hepatopathy (panting, severe PU/PD, lethargy, 
weakness, and sometimes a decreased appetite) steroids should be stopped completely for 36 hours 
to allow for adequate metabolism and clearance.  Steroids can then be resumed at approximately 25 
percent of the initial dose.  If prednisone is still poorly tolerated at this lower level, try oral 
dexamethasone next (0.01 to 0.02 mg/kg per day initially). 
  
Some larger canine breeds do not tolerate prednisone well, but will often tolerate dexamethasone at 
0.25 to 0.5 mg total, one to two times per day.  Very large breeds such as Great Danes and others 
weighing 68 kg (150 lb) or more, will sometimes do well even on as low as 0.5 mg of dexamethasone, 
BID when there was initial difficulty in tolerating prednisone.   In some cases, steroids simply cannot 
be used due to severe drug reactions in the patient and other drugs must be used.  
 
When a patient is either poorly responsive to corticosteroids when used as outlined above, or if there 
is poor tolerance, the next best options are to try either budesonide or cyclosporine.  Cyclosporine is 
described further below.  Budesonide is a newer corticosteroid for use in humans.  Budesonide is a 
glucocorticoid that also represents an alternative for management of IBD in dogs, especially in severe 
cases that have proven to be refractory to prednisone, metronidazole, azathioprine, and dietary 
management; or that are intolerant of the corticosteroids discussed above.    It is one of a group of 
novel corticosteroids that have been in development for use in humans in an attempt to make 
available alternative preparations that will help limit toxicity associated with corticosteroid use.  Others 
include fluticasone propionate, tixocortol pivalate, and beclomethasone dipropionate. 
 
Budesonide undergoes high first pass metabolism in the liver and 90% is converted into metabolites 
with low corticosteroid activity.  It has minimal systemic availability.  The potential for typical 
corticosteroid side effects is significantly reduced as a result of decreased bioavailability and the 
resulting limited systemic exposure, which makes this a particularly attractive drug for use in humans 
and animals that are poorly tolerant of other corticosteroids.  Budesonide also has a high receptor-
binding affinity in the mucosa.  It has been referred to as a “locally acting” corticosteroid.   
 
Therapeutic results with budesonide have been promising in humans with Crohn’s disease, 
collagenous colitis and lymphocytic colitis, ulcerative colitis, either when administered as a retention 
enema or in oral form, and primary biliary cirrhosis.  Budesonide has been used by some veterinary 
clinicians in recent years to treat IBD in dogs and cats.  Dose recommendations vary.  In humans, a 
range of 6 mg to 9 mg per day has been used during initial therapy.  The following general 
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recommendations have been made for dogs.  In general, budesonide is administered to small dogs at 
1 mg administered once per day.  Medium size dogs receive 2 mg once daily.  Large dogs receive a 
maximum of 3 mg once daily initially.  Budesonide is available as a 3 mg capsule preparation and 
lower dosage forms are prepared by compounding pharmacists.    
 
Budesonide can be used in combination with other drugs.  Potential adverse effects include PU/PD, 
when budesonide is used at the high end of the dose range, and GI ulceration.  These reactions have 
been observed in some human patients.  These problems would be more likely to occur in dogs than 
in cats.  It appears to be very safe when used at the levels listed above.  
 
Metronidazole has both antibacterial and anti-inflammatory effects.  It is very useful in treatment of 
IBD in dogs.  In mild to moderate cases metronidazole alone may be sufficient to help control the 
intestinal inflammation.  When used in combination with steroids metronidazole often allows for earlier 
reduction of the steroid doses.  The dose of metronidazole for antibacterial and anti-inflammatory 
effect is 11 to 22 mg/kg BID.  It is sometimes administered once daily to once every other day for 
maintenance therapy once the patient is deemed to be well under control but not yet able to be 
entirely without some form of drug therapy. 
 
Use of azathioprine is generally reserved for severe IBD cases.  Azathioprine has a potent 
immunosuppressive effect.  Although azathioprine can cause bone marrow suppression, marrow 
suppression is rare when azathioprine is dosed accurately. The canine dose is 2 mg/kg SID, orally.  
Azathioprine also has the potential to induce pancreatitis. 
 
Azathioprine has a lag phase of 3 to 4 weeks, so it should be instituted early once a diagnosis of 
severe IBD is made.  Azathioprine is usually used for 3 to 9 months in dogs.  Once adequate control 
is achieved, the daily dose is decreased by 50%, and subsequently alternate-day therapy is used.  A 
complete blood count and platelet count should be run to monitor for evidence of anemia, leukopenia, 
or thrombocytopenia at 3 week intervals for the first 2 months of therapy and then once every several 
months.     
 
Many canine IBD patients are thought to have intestinal bacterial overgrowth as well, and they can 
often be helped with the use of antibiotics.  The antimicrobial drugs used most commonly include 
metronidazole or tylosin.  In some cases cephalosporins or enrofloxacin are used (not usually the first 
choice, however).  Combination therapy with metronidazole plus enrofloxacin or metronidazole with 
tylosin is used in some cases, e.g., those with longer duration of signs or where there may be more 
significant patient compromise.  In mild cases two to four weeks of antimicrobial therapy is frequently 
sufficient.  If crypt abscesses are reported on the histopathologic exam antimicrobial therapy is used 
for a longer time in conjunction with appropriate anti-inflammatory therapy.   
 
Tylosin is a macrolide, bacteriostatic antibiotic that has activity against most gram-positive and gram-
negative cocci, gram-positive rods, and Mycoplasma.  However, the gram-negative bacteria E. coli 
and Salmonella spp. are intrinsically tylosin resistant.  Studies (Westermarck) have revealed that 
administration of tylosin leads to significant but transient changes in the composition of the small 
intestinal flora. It may be that tylosin promotes the growth of commensal bacteria whole suppressing 
deleterious bacteria.  In addition to antimicrobial properties tylosin may also have anti-inflammatory 
The term “tylosin responsive diarrhea” has been coined as a result of observations that dogs with 
nonspecific diarrhea will often respond to tylosin therapy.  Some cases are intermittent or chronic in 
nature.  Dose range is 7 to 20 mg/kg orally every 12 to 24 hours (administer BID initially).  
 
Use of other drugs may be indicated in some dogs with IBD. If large intestinal inflammation is present 
either metronidazole or 5-amino salicylic acid derivatives (sulfasalazine, osalazine, mesalazine) or 
both in combination will usually control large bowel diarrhea due to colitis.  Corticosteroids are usually 
ineffective for controlling signs of large intestinal inflammation in dogs (although steroids are very 
effective for this purpose in cats).  Other alternative therapies may include cyclophosphamide, 
chlorambucil, and cyclosporin.  Omega 3 fatty acids (antiinflammatory effects) or vitamin E 
(antioxidant) may also be beneficial in some chronic cases.  
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Cyclosporine:  Cyclosporine A (cyA) has been shown to be effective in steroid-resistant IBD in 
humans and also perianal fistula management in both humans and dogs.  Other uses in dogs have 
included management of atopic dermatitis and sebaceous adenitis.  A study was undertaken to 
evaluate the pharmacokinetics and clinical efficacy of oral cyA treatment in 14 dogs with steroid-
refractory IBD (Allenspach K, et al).  Patient assessment included determination of a clinical activity 
score to assess severity of clinical signs before and after treatment.  The total number of infiltrating 
lymphocytes and T cells in duodenal biopsies obtained via endoscopy were also assessed before and 
after treatment.  Improvement was noted in 12/14 dogs.  There was a significant improvement in 
clinical activity score and a decrease in T cell numbers, implying that T cell lysis is a possible 
mechanism of action.  Results from this study suggest that cyA is an effective option for managing 
some dogs with steroid refractory IBD. 
 
The anti-inflammatory effect of cyA in human IBD is believed to be due to suppression of activated T 
cells infiltrating the mucosa, thereby decreasing the amount of proinflammatory cytokines, and 
ultimately, the clinical signs of disease.  The cyA dose used in the study of 14 dogs was 5 mg/kg SID.  
The sole therapy was cyA.  Previous therapy had included immunosuppressive doses of steroids in 
all dogs (starting dose of prednisolone was 2.2 mg/kg/day, administered for a range of 6 to 14 weeks 
before the dose was decreased).  Other drugs tried in most of the dogs included metronidazole 
(range of 2 to 38 weeks).   
 
There were transient adverse effects observed in 5 dogs, most of which occurred in the first 1 to 2 
weeks of therapy, after which time they abated.  Adverse reactions included vomiting and 
inappetence (4/14 dogs), and gingival ulceration and alopecia followed by hypertrichosis in 1 dog.  A 
lag phase of 7 to 10 days has been seen in humans before there are obvious signs of clinical 
improvement, and a similar finding was observed in the dogs in the study reported here.   
 
The clinical efficacy study showed that cyA was effective in 11/14 of the dogs (78%).  Nine dogs were 
considered complete responders after 10 weeks of treatment, 3 were partial responders, and 2 were 
nonresponders that had to be euthanized during the study because no clinical improvement was 
observed.  Eight out of the 9 dogs that responded well initially were still doing well after 6 months to 2 
years follow-up.  One dog responded well for 14 weeks but then relapsed and declined with severe 
vomiting and was euthanized.  Eight dogs were discontinued from cyA after 10 weeks of therapy.  
Three dogs were kept on therapy for 4, 6, and 36 months.  These dogs had all shown significant 
improvement in clinical score but the owners elected to keep their dogs on therapy. 
 
Duration of Pharmacotherapy 
The duration of therapy that is required in dogs with IBD is quite variable.  Patients with milder forms 
of IBD may need medical management for as little as 2 to 4 months.  IBD in middle age to older dogs 
that is initially graded as moderate to severe can usually be managed quite successfully and can be 
maintained in remission but not often cured.  However, in the author’s (T. Tams) experience young 
dogs that are diagnosed and managed early enough rarely require long-term therapy (more than 1 to 
2 years).  In some young dogs (3 to 4 years of age or less) with severe lymphocytic-plasmacytic 
enteropathy and marked hypoproteinemia, therapy can be successfully discontinued as early as 9 
months to 1 year.  As a general clinical rule of thumb, an attempt can be made to discontinue therapy 
after 2 to 3 months of successful control on twice-weekly medication.  If signs recur, medication is 
resumed on a daily basis for 7 to 14 days before a gradual reduction program is started.  
 
Dietary Therapy 
As was mentioned earlier, the goal of dietary therapy in IBD is to reduce the antigenic stimulation of 
the intestinal immune system.  Many pet food companies today provide myriad information on 
adverse food reactions and offer many good diets from which to choose. Dogs with IBD should be fed 
divided feedings, two or three times per day.  The two main categories of foods used in dietary trials 
are novel protein diets and hydrolyzed protein diets. 
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A diet that is hypoallergenic is one that contains no additives or preservatives and has a single source 
of protein that is easily digestible. The protein source must be one that is "novel," meaning one that 
the dog has not eaten before.  Examples of novel proteins now being used by pet food manufacturers 
include white fish, venison, rabbit, duck, salmon, catfish, and lamb.  Manufacturers have been using 
lamb in their diets for many years now, so many dogs have eaten lamb containing diets.  Dogs that 
have eaten lamb before should be tried on some other protein.  It may be helpful to consider 
switching the initial novel protein to another source at six to eight weeks into the treatment course.  
When there is considerable inflammation and damage to the intestinal mucosa, the antigens that are 
in the new protein source can get absorbed and the animal may acquire an allergy to this protein. 
Switching them periodically could potentially alleviate this situation. The primary carbohydrate source 
used in hypoallergenic diets is either potato or rice.   
 
Treatment Failure 
An inadequate response to therapy is most frequently due to either incomplete diagnosis (i.e., the 
patient has more problems that have been diagnosed), the diagnosis is incorrect, or inadequate 
therapy is being administered (e.g., wrong drugs, or right drugs but incorrect doses).  Veterinarians 
need to stress the importance of GI biopsy for dogs with disorders that do not resolve fairly early on 
therapeutic regimens which include dietary trials, antimicrobials, and management for any GI 
parasites that have been identified.  In chronic cases, too often the empirical therapy route is tried for 
too long and ultimately the patient suffers for this approach.  A thorough diagnostic approach will 
significantly increase the chances that therapeutic intervention will be successful.  In dogs with IBD 
that are vomiting, a secondary gastric hypomotility problem should be considered, and gastric 
prokinetic therapy may prove beneficial.  Sometimes anti-inflammatory medication doses are reduced 
too rapidly.  It is better to use aggressive therapy, while carefully monitoring the patient, rather than 
be too conservative. 
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INFLAMMATORY BOWEL DISEASE AND INTESTINAL LYMPHOMA IN CATS 
Todd R. Tams, DVM, DACVIM 

Chief Medical Officer 
VCA  

 
 

Inflammatory Bowel Disease 
 

Inflammatory bowel disease (IBD) currently is recognized as a common and important medical problem in 
cats.  Three general types of clinical presentations have been identified in cats with idiopathic IBD:  (1) a 
clinical course characterized primarily by vomiting, (2) a clinical course characterized primarily by 
diarrhea, and (3) a clinical course that includes both vomiting and diarrhea as primary signs. Associated 
clinical signs can include change in appetite (anorexia, inappetence, or ravenousness), weight loss, and 
lethargy.  In some cats, the clinical signs are cyclic; they seem to flare up and then abate in a predictable 
pattern. 
 
Vomiting, one of the most frequent clinical signs of IBD in cats, is most often recognized as an intermittent 
occurrence for weeks, months, or years.  Affected cats are frequently misdiagnosed as having hairballs 
as the primary problem.  As the disorder progresses, an increased frequency of vomiting often leads the 
owner to seek veterinary attention.  In addition to vomiting, diarrhea is a common sign observed in feline 
IBD and most likely is due to derangement of normal mechanisms of absorption and motility caused by 
mucosal inflammation.  In most cases, diarrhea is intermittent early in the course of the disorder, and 
there may be a transient response (weeks to several months) to dietary manipulation or any of a variety 
of medications.  Later, the diarrhea becomes persistent and usually responds only to specific treatment, 
which is determined after a definitive diagnosis is made.  Signs of small bowel diarrhea predominate, but 
signs of large bowel diarrhea may be evident as well if there is generalized intestinal tract involvement. 
 
Appetite changes in cats with idiopathic IBD vary from decreased appetite to complete anorexia to 
ravenousness.  Inappetence seems to occur more commonly in cats that have vomiting as the primary 
clinical sign and usually occurs during exacerbation of clinical signs, and vomiting or diarrhea is not 
observed until later or not at all.  The three leading differential diagnoses for a cat with a ravenous 
appetite, diarrhea, and weight loss are IBD, hyperthyroidism, and exocrine pancreatic insufficiency 
(uncommon). 
 
A definitive diagnosis of IBD can be made based only on intestinal biopsy.  Further tests are run to 
evaluate the overall health status of the patient and to rule out other disorders.  Recommended baseline 
tests include a complete blood count, biochemical profile, urinalysis, fecal exams for parasites, serum 
thyroxine test, and a feline leukemia virus test.  Testing for feline immunodeficiency virus should be 
considered in cats with chronic wasting disease. 
 
 
 
 
 
Treatment 
It is important that the clinician formulate a treatment protocol based on a correlation of clinical course, 
laboratory and gross findings, and histologic findings rather than relying on histologic changes alone.  
Corticosteroids are the cornerstone of treatment for idiopathic inflammatory bowel disorders.  Mild to 
moderate cases often respond to prednisolone (preferred over prednisone) at a starting dose of 1 to 2.2 
mg/kg divided twice daily for two to four weeks followed by a gradual decline in 50% increments at two 
week intervals. Cats with inflammatory changes graded as mild usually respond quite well to the lower 
dose and alternate day or every third day treatment can often be achieved by two to three months.  
Occasionally treatment can be discontinued altogether by three to six months. 
 
If biopsies reveal disease that is moderate to severe a prednisolone dose of 2 to 4 mg/kg divided twice 
daily is used for the first 2 to 8 weeks or until clinical signs resolve.  I do prefer to use prednisolone over 
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prednisone in cats with inflammatory disorders of a moderate to severe nature, as there may be improved 
bioavailability in some cats with prednisolone.  This dose of corticosteroid is usually well tolerated in cats.  
In these cases a dose of 1 to 2 mg/kg per day may be necessary long term (months to years) to maintain 
clinical remission.  Use of combination drug therapy may also be required at the outset to control clinical 
signs and prevent progression of the disease.  Cats with hypoproteinemia and histologic changes graded 
as severe often respond quite well when an aggressive therapeutic course is undertaken. 
 
Budesonide is a glucocorticoid that represents a new alternative for management of IBD in dogs and cats, 
especially in severe cases that have proven to be refractory to prednisolone, metronidazole, azathioprine, 
chlorambucil, and dietary management; or that are intolerant of the corticosteroids discussed above.  
Budesonide is a new and recently approved corticosteroid for use in humans.  It is one of a group of novel 
corticosteroids that have been in development for use in humans in an attempt to make available 
alternative preparations that will help limit toxicity associated with corticosteroid use.   
 
Budesonide undergoes high first pass metabolism in the liver and 90% is converted into metabolites with 
low corticosteroid activity.  It has minimal systemic availability.  The potential for typical corticosteroid side 
effects is significantly reduced as a result of decreased bioavailability and the resulting limited systemic 
exposure, which makes this a particularly attractive drug for use in humans and animals that are poorly 
tolerant of other corticosteroids.  Budesonide also has a high receptor-binding affinity in the mucosa.  It 
has been referred to as a “locally acting” corticosteroid.   
 
Therapeutic results with budesonide have been promising in humans with Crohn’s disease, collagenous 
colitis and lymphocytic colitis, ulcerative colitis, either when administered as a retention enema or in oral 
form, and primary biliary cirrhosis.   
 
Budesonide has been used by some veterinary clinicians in recent years to treat IBD in dogs and cats.  
Dose recommendations vary.  In humans, a range of 6 mg to 9 mg per day has been used during initial 
therapy.  The following general recommendations have been made for dogs and cats.  In general, 
budesonide is administered to cats and small dogs at 1 mg administered once per day.   
 
Budesonide can be used in combination with other drugs.  Since cats tolerate corticosteroids very well, 
there is little indication to use budesonide as initial therapy for IBD.  However, this may be a very 
attractive option for use in diabetic cats that also have IBD, or in patients where conventional therapies 
have not been sufficiently effective.   
 
Potential adverse effects include PU/PD, when budesonide is used at the high end of the dose range, and 
GI ulceration.  These reactions have been observed in some human patients.  These problems would be 
more likely to occur in dogs than in cats.  It appears to be very safe when used at the levels listed above.  
   
When combination therapy is indicated metronidazole (Flagyl) is usually the first choice to be used in 
conjunction with prednisone.  Metronidazole’s mechanism of action includes an antiprotozoal effect, 
inhibition of cell-mediated immune responses, and anaerobic antibacterial activity.  A dosage of 10 to 20 
mg/kg two times daily is used for IBD.  Ideally, at least several months of metronidazole therapy is given 
once it is started.  In some cats with severe disease long term consecutive use or one to two month 
cycles of treatment may be required.  Side effects to metronidazole at this low dose are uncommon in 
cats. Occasionally nausea or vomiting may be seen. 
 
Methylprednisolone acetate (Depo-Medrol) can be used as sole treatment for cats with mild to moderate 
IBD or as adjunctive therapy when oral prednisolone and/or metronidazole are used as the primary 
treatment and flare-ups of clinical signs occur.  Consistent control of clinical signs in cats with moderate to 
severe IBD is more difficult to maintain when methylprednisolone acetate is used alone, however.  It is 
recommended that sole use of methylprednisolone acetate be reserved for situations in which the owner 
is unable to consistently administer tablet or liquid prednisolone preparations.  Initially 20 mg is given 
subcutaneously or intramuscularly and is repeated at 2-week intervals for 2 to 3 doses.  Injections are 
then given every 2 to 4 weeks or as needed for control. 
 

Page 624



 3 

If remission cannot be maintained with use of corticosteroids and metronidazole then azathioprine 
(Imuran) or chlorambucil (Leukeran) should be used.  Azathioprine is an immunosuppressive drug with a 
nonspecific effect.  Replication of rapidly dividing cells, including immunoblasts, is inhibited.  Azathioprine 
is usually used in cats only when the previously discussed therapeutic measures fail to control the 
disease.  The most important side effect of azathioprine in cats is bone marrow suppression.  I use a 
maximum starting dose in cats of 0.3 mg/kg once every other day.  At this low dose side effects are 
extremely uncommon.  Alternatively if clinical signs of IBD do not resolve on the initial azathioprine dose 
the dose can be increased slightly if there is no evidence of bone marrow suppression.  Because of a lag 
effect, beneficial therapeutic results from azathioprine often are not apparent until 2 to 3 weeks after 
treatment is started.  Azathioprine is generally used for 3 to 9 months in cats.  A majority of cats with IBD 
do not require azathioprine treatment. 
 
A complete blood count should be run to monitor for anemia and leukopenia at 3 to 4 week intervals for 
the first 2 months and then once monthly.  Significant side effects are most often identified during the first 
3 to 6 weeks of treatment with azathioprine.  There is usually no physical evidence of early azathioprine 
toxicity in cats.  Mild leukopenia (e.g., 3000 - 4000 cells/mm) is usually the first abnormality that is 
identified.  Azathioprine is currently only available as 50 mg tablets.  A suspension preparation can be 
made by a compounding pharmacy service.  A major advantage of administering azathioprine in this 
manner is that any required increase in dosage can be done very accurately.   
 
Another immunosuppressive drug that is used in some cats with severe IBD is chlorambucil (Leukeran).  
Some clinicians use chlorambucil as an alternative to azathioprine (they are not used in conjunction).  
Chlorambucil is an alkylating agent.  Alkylating agents alter DNA synthesis and inhibit rapidly proliferating 
cells.  Chlorambucil is administered initially at 0.1 to 0.2 mg/kg/day in conjunction with prednisolone at 2.2 
mg/kg/day.  The small pill size of chlorambucil (2 mg) allows for easy dosing.  Most cats receive one-half 
tablet (1 mg) per day.  Various dosage schedules for cats have been published.  An alternate schedule is 
0.15 to 0.3 mg/kg every 72 hours.  Toxicities are uncommon in cats but may include anorexia, vomiting, 
and diarrhea, but these problems generally resolve rapidly when chlorambucil is reduced from daily to 
every other day administration.  Bone marrow suppression is possible but uncommon, and is mild and 
rapidly reversible when it does occur.  Once the desired clinical response is achieved, chlorambucil is 
gradually tapered over several months while prednisolone is continued as the primary maintenance drug. 
 
Cobalamin therapy in cats: Significant tissue level cobalamin deficiency is present in some animals with 
GI disease.  This is usually secondary to reduced cobalamin absorptive capacity.  Therapy involves 
administering injectable cobalamin at the following schedule for cats:  250 ug subcutaneously once a 
week for 6 weeks, then every 2 weeks for the next 6 doses, then dose monthly.  Most generic cobalamin 
preparations contain 1 mg/ml (1000 ug/ml).  It is important to note that multi-vitamin and B-complex 
injectable formulations contain significantly lower concentrations of cobalamin and they also cause pain 
when injected.  Therefore, it is recommended that these preparations not be used for cobalamin 
supplementation.  Unless the intestinal disease is totally resolved, long-term and perhaps lifelong 
supplementation with cobalamin may be necessary.  The frequency of injections on a long-term basis is 
determined by regular measurement of serum cobalamin concentration.        
 
 
Because dietary allergens may play a role in the cause if IBD, specific dietary therapy may be beneficial.  
Often, moderate to severe degrees of IBD are either temporarily responsive or only minimally responsive 
to careful dietary manipulations.  However, long term control of IBD with as minimal a drug administration 
schedule as possible may be aided by specific dietary management.  This should be started as soon as a 
diagnosis is made and continued as drug therapy is decreased later.  Chicken, duck, lamb, or venison 
based diets are often tried initially.  A gradual change to commercial diets that are low in additives and 
that are formulated with chicken or lamb as their primary ingredient is then attempted.   
 
Poor responses to treatment of cats with IBD usually result from: 

1. Inadequate initial or long-term maintenance corticosteroid dosage (and consider using 
prednisolone rather than prednisone). 
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2. Failure to use ancillary medications (metronidazole, azathioprine, chlorambucil) in cases where 
disease is moderate to severe. 

3. Failure to recognize and treat a concurrent condition (e.g., gastric hypomotility disorder that 
may either be secondary to IBD or idiopathic in nature, hyperthyroidism, parasitism [e.g., 
Giardia, Cryptosporidium], Clostridium perfringens enterotoxicosis). 

4. Treatment for only small intestinal inflammatory disease when colitis is present as well.  Some 
cats with concurrent IBD and colitis may show minimal or no clinical signs of colitis. 

5. Failure to recognize and treat low body cobalamin levels (measure serum cobalamin). 
6. Failure to identify an effective diet. 
7. Poor client compliance 

 
 
 

Treatment of Intestinal Lymphoma in Cats 
 
Lymphoma is the most common feline neoplasm.  It is also the most common form of gastrointestinal 
neoplasia in cats.  Gastrointestinal lymphoma is often referred to as either well differentiated (low grade 
or lymphocytic), poorly differentiated (high grade, lymphoblastic, or immunoblastic), and intermediate (or 
mixed).  Endoscopy has been shown to be a very useful modality for diagnosis of intestinal lymphoma in 
cats, especially when multiple biopsies are obtained using proper technique and instruments that can 
procure adequate size tissue samples.  Full thickness intestinal biopsies may be required in a very limited 
number of cases in order to establish the correct diagnosis. 
 
Many cats respond favorably to treatment for intestinal lymphoma, especially with the low grade or 
chronic lymphocytic type.  Clinical signs can be very similar to cats with IBD.  Therefore, it is strongly 
recommended that cats with chronic GI signs undergo a biopsy procedure as early as possible, so that 
the correct diagnosis can be established and the best course of therapy be made available for each 
individual cat.     
 
Multi-agent chemotherapy is recommended for all cats with GI lymphoma.  Surgery is done only if there is 
an isolated mass that is causing some degree of luminal obstruction.  Survival times in excess of 12 to 18 
months are not unusual.  In some cats the response is somewhat shorter (three to six months).  The 
prognosis for longer survival time is much better if the diagnosis is made before clinical signs become 
chronic and debilitation results.   
 
One study has reported excellent results in cats with chronic lymphocytic lymphoma using a protocol of 
prednisone (10 mg PO per cat per day) and chlorambucil (Leukeran) at a dosage of 15 mg/m2 PO, once 
every day for 4 days, repeated every 3 weeks.  Sixty-nine percent of the cats with lymphocytic lymphoma 
treated with this regimen achieved a complete remission.  The median disease free interval for cats that 
achieved complete remission was 20.5 months (range, 5.8-49 months).  The median survival for all cats 
with lymphocytic lymphoma treated with chemotherapy was 17 months (range, 0.33-50 months).  
Cyclophosphamide (Cytoxan) was used for rescue in some of the cats that were entered in this protocol 
(225 mg/m2, PO, every 3 weeks). For further reference on this protocol, see Richter,K: Feline 
gastrointestinal lymphoma, ACVIM Proceedings 2001, p. 547-549. 
 
The protocol that I have used most often for cats with the more aggressive lymphoblastic form of GI lymphoma 
was originally published by Cotter in 1983.  Dosage levels have been modified slightly since that time.  This 
protocol utilizes cyclophosphamide, oncovin, and prednisolone (COP).  This protocol can be easily managed in 
any practice setting.  Vincristine is administered intravenously at a dose of 0.5-0.75 mg/m2 once weekly for 4 
consecutive weeks and then once every 3 weeks.  The initial doses are often decreased by approximately 25 
percent for cats that are inappetent or debilitated.  If well tolerated the dose can then be gradually increased.  
Care is taken to ensure that none of the vincristine is given extravascularly.  The average volume that is 
administered is quite low (0.1 to 0.15 ml for many cats, using a vincristine concentration of 1 mg/ml).  
Cyclophosphamide is given orally at a single dose of 225 mg/m2 every 3 weeks (50 mg tablets are used with 
dosage adjusted to the nearest 25 mg on the low side of the calculated dose).  Prednisolone is given orally at 
10 mg per cat per day.  Although cyclophosphamide and vincristine can be given on the same day I often prefer 

Page 626



 5 

to have the owner administer the cyclophosphamide 2 to 3 days after the oncovin.  A CBC is done several times 
during the first month and then every 3 weeks to be sure that adequate granulocytes are present before 
treatment.  At least 3,000 granulocytes/ul must be present before cyclophosphamide is given.  If the granulocyte 
count drops to less than 1,000/ul 5 to 7 days after cyclophosphamide, the dose for subsequent treatments is 
reduced by 25 percent.  The highest non-toxic dose is most likely to result in the greatest tumor cell kill.   
 
The COP protocol is generally well tolerated, although side effects may occur and dosage or interval 
adjustments may be necessary.  Side effects of COP in cats may include anorexia, vomiting, lethargy, and 
severe tissue irritation if any vincristine is given extravascularly.  Also, the haircoat may become thinner, but 
complete hair loss does not occur.  Cats do tend to lose whiskers.  Cats should be carefully observed for sepsis 
especially during the induction phase.  Prophylactic antibiotics are not indicated, but any infections that occur 
should be treated aggressively.  Advantages of this protocol include hospital visits at only 3 week intervals after 
the first 4 weeks, lower cost to the owner, and a treatment interval that allows recovery of normal cells between 
treatments.  I would like to emphasize that with careful monitoring and use of a dosage schedule that is tailored 
to each individual cat few problems are encountered  It is my general practice to encourage owners of most 
cats with GI lymphoma to pursue treatment that includes chemotherapy. 
 
Nutritional and metabolic support are also important.  If inappetence is a problem cyproheptadine can be 
administered as an appetite stimulant (1 to 2 mg PO every 12 to 24 hours) on an as needed basis (long-term if 
necessary).  If there is concurrent renal disease with azotemia or if dehydration is a problem owners are taught 
how to administer subcutaneous fluids at home (e.g., lactated Ringer’s 100 to 150 ml every 24 hours to 48 hours, 
based on each individual cat’s needs).  Injections of B complex vitamins are sometimes helpful as well. 
 
Rarely chemotherapy can be discontinued after one year.  This is done only if follow-up endoscopic intestinal 
biopsies indicate that there is no remaining lymphoma.  Most cats remain on treatment for the remainder of their 
lives.  If chemotherapy is poorly tolerated and reduced dosages and increased intervals between treatment times 
are unsuccessful in adequately decreasing side effects chemotherapy should be suspended.  Prednisone should 
be continued however because it may help maintain remission for a period of time.  L-asparaginase can also be 
used if cyclophosphamide and vincristine are poorly tolerated.  Doxorubicin (Adriamycin) can also be used in 
cats. 
 
For clinicians who are inexperienced in administering chemotherapy, nor who have not treated many cats with 
intestinal lymphoma, it is recommended that a veterinary oncologist or internist be consulted for guidance on 
protocol selection and ongoing management.  Many cats with intestinal lymphoma can be managed successfully 
for some period of time! 
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INTENSIVE CARE MANAGEMENT FOR DOGS  
WITH SEVERE VIRAL ENTERITIS 

 
Todd R. Tams, DVM, Diplomate ACVIM 

Chief Medical Officer 
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Puppies and Young Dogs - Parvovirus Enteritis 

 
Disease caused by parvovirus in dogs (destruction of intestinal crypt epithelium, lymphocyte depletion, 
neutropenia) is generally more severe than that caused by coronavirus (destruction of intestinal villi).  
Coronavirus enteritis is often characterized by mild and self-limiting clinical signs.  Intestinal mucosal injury 
due to parvovirus is more extensive, involving both crypt and villous epithelium.  A combination of secretory 
and malabsorptive diarrhea results.  Sepsis occurs commonly in dogs with parvovirus due to absorption of 
preformed bacterial toxins and intact bacteria across the damaged intestinal epithelium.  Bacteremia is more 
likely to occur in severely leukopenic animals.  Sepsis occurs infrequently in dogs with coronavirus enteritis. 
 

Treatment of Acute Infectious Diarrhea in Dogs (e.g., Parvovirus Enteritis) 
 
Fluid Therapy 
Fluid replacement is one of the most important treatments for patients suffering from vomiting and diarrhea.  
Rate and route varies with each patient, but patients with hemorrhagic gastroenteropathy are often 
dehydrated at presentation and strong consideration must be given to intravenous fluid therapy.  Restoration 
of an effective circulating blood volume is of primary importance in the management of hypovolemic and 
septic shock.  Subcutaneous fluid administration provides slow, unreliable volume replacement, may induce 
hypothermia, and occasionally results in the formation of subcutaneous abscesses. 
 
Initially, a buffered crystalloid solution such as lactated Ringer’s or Normosol-R should be given, followed by 
fluids with glucose added (lactated Ringer’s or Normosol-R with 5% dextrose) when dehydration becomes 
less severe (5-6%).  Both lactated Ringer’s and Normosol-R are mildly alkalinizing and may be beneficial in 
patients with metabolic acidosis, especially in animals with severe diarrhea.  The buffer sources in Normosol-
R are acetate and gluconate.  An advantage of acetate and gluconate is that they do not require hepatic 
metabolism and they do not contribute to lactate levels. 
 
The calculation of fluid requirements should be the sum total of: 1) daily maintenance requirements, 2) deficits 
due to dehydration, and 3) continued (contemporary) losses (vomiting and diarrhea).  Generally, the average 
adult dog requires a maintenance volume of approximately 60 ml/kg body weight per day.   Estimation of 
dehydration is at best crude, but is derived from an accurate history, physical examination, and laboratory 
data.  Once calculated only 75-80% of this volume is replaced the first twenty-four hours with the remainder 
given the second day.  Below is an example of typical fluid calculations. 
 
 
Case Example: 
A 20 kg dog with vomiting and diarrhea is estimated to be 10% dehydrated.  The calculated 24 hour fluid 
requirement would be 2,850 ml 
 1. Maintenance: 60 ml/kg x 20 kg = 1,200 ml 
 2. Dehydration:   10% x 20 kg = 2.0 kg 
  2.0 kg x 1,100 mg/kg (clinical approximation) = 2,200 ml 
  2,200 ml x 75% replacement the first 24 hours = 1,665 ml 
  1,200 ml maintenance + 1,650 ml dehydration = 2,850 ml 

3. Ongoing losses:  if vomiting or diarrhea continues during fluid therapy the volume lost is estimated 
and added to the original 2,850 ml calculated requirements.  Too often dogs with severe viral enteritis 
are not adequately hydrated in clinical practice.  One of the major reasons for this is that the 
importance of determining and replacing ongoing losses is not recognized.  Inadequate volume 
replacement is one of the causes of a poor response to therapy.  
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If the animal is in critical condition, a “shock dose” of fluids is often given the first hour and is roughly up to 90 
ml/kg (in the first one to two hours). 
 
Antibiotic Therapy 
Most cases of simple vomiting and diarrhea do not warrant any antibiotic therapy.  However, patients with 
hemorrhagic gastroenteropathies should be given antibiotics because the severe intestinal mucosal 
inflammatory changes which occur allow the normal intestinal microflora to invade the intestinal mucosa and 
lead to septicemia.  Antibiotics are specifically given to eliminate microflora invading the mucosa, to eliminate 
microflora causing septicemia, and to eliminate pathogens that have invaded.   
 
Bacteria invading the mucosa to produce bacteremia are members of the normal intestinal microflora.  
Antibiotic treatment is directed against both groups of bacteria, the aerobes (especially Escherichia coli) and 
anaerobes (especially Bacteroides and Clostridium of bowel origin).  The important source of the bacteremia 
is the anaerobes (outnumber the aerobes in the colon by 1,000 to 1).  Penicillin is the most effective antibiotic 
against anaerobes invading from the colon. 
 
If patients with hemorrhagic gastroenteropathy are only mildly ill, and have an adequate number of white 
blood cells, penicillins are a good initial choice.  Amoxicillin (22 mg/kg IM or SC every 12 hours) or ampicillin 
provide adequate coverage.  Antibiotics should not be administered subcutaneously in dehydrated animals 
because the rate of absorption will be delayed.  Cephalosporins also provide good coverage for both aerobic 
and anaerobic bacteria.  Cefoxitin is an excellent choice for more moderately affected animals (22 mg/kg IV 
every 8 hours).  Cefoxitin is sometimes administered in conjunction with a fluorquinolone (enrofloxacin 5 
mg/kg every 24 hours IV).  Cartilage abnormalities have been associated with enrofloxacin in young, large 
breed dogs.  Clients should be warned about this possibility, but this is a rare occurrence. Other combinations 
that can be used in moderately to severely affected animals are a penicillin or cephalosporin given in 
conjunction with an aminoglycoside (gentamicin 6 mg/kg every 24 hours IV). Aminoglycosides can cause 
acute renal tubular necrosis.  Maintenance of normal blood volume is essential when using aminoglycoside 
antibiotics and patients should be evaluated for presence of renal disease prior to administration of an 
aminoglycoside. 
 
Cefovecin (Convenia) is an extended spectrum semisynthetic cephalosporin with an extended duration of 
action.  Due to the distinctive pharmacologic profile of cefovicin (Convenia), a single injection (8 mg/kg SC) 
provides a complete 14 day course of therapy.  Convenia can be used in parvovirus cases where home care 
is required due to limited client finances, with the convenience of a single injection of antibiotic and no need to 
administer oral or injectable antibiotics at home (see detailed discussion on home care at the end of this 
document).  Studies are underway to evaluate this treatment more critically. 
 
Glucose 
It is not uncommon for hemorrhagic gastroenteropathy patients to be hypoglycemic at or shortly after the time 
of presentation.  Glucose is required in adequate levels for normal white blood cell migration and 
phagocytosis and for treatment and prevention of hypoglycemia occurring with septic or endotoxic shock.   A 
bolus of glucose (1 to 2 gms/5 kg, or approximately 1 ml 50% dextrose per 2 kg), is given slowly IV at the start 
of therapy and then added to the fluids as a 5% solution as dehydration nears resolution.  A bolus of 25% 
dextrose is preferred over a 50% concentration because the latter is quite hypertonic and may induce 
vomiting. 
 
Antiemetics 
Antiemtetic therapy is important in vital enteritis patients.  Many of these animals are vomiting frequently 
during the early stages of the disease and they are prone to fluid and electrolyte loss, discomfort associated 
with nausea (can be profound), aspiration pneumonia,and esophagitis.  Maropitant (Cerenia) is the most 
effective antiemetic drug for parvoviral enteritis patients.  It is described in detail elsewhere in these same 
proceedings notes (see Pharmacologic Control of Vomiting).  Ondansetron and dolasetron are also good 
choices.  Use of anticholinergic drugs must be avoided. 
 
Most drugs used to control vomiting in animals have been developed for use in humans. There has been 
a need for a broad-spectrum antiemetic drug for use in animals that is effective in a variety of situations, 
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has a rapid onset of action, is safe and affordable, and is available in both injectable and oral 
preparations. Maropitant citrate (Cerenia) is a relatively new broad-spectrum antiemetic drug that is 
indicated for the treatment of acute vomiting in dogs. Maropitant is a neurokinin receptor antagonist that 
blocks the pharmacologic action of the neuropeptide substance P in the central nervous system. 
Substance P is found in significant concentrations in the nuclei comprising the emetic center and is 
considered a key neurotransmitter involved in emesis. By inhibiting the binding of substance P within the 
emetic center, maropitant provides broad-spectrum effectiveness against both neural and humoral 
causes of vomiting. Clinical experience has shown maropitant to be very effective for control of a variety 
of causes of acute vomiting in dogs. It is administered as a once-daily injection, which is a significant 
advantage over many other antiemetic drugs, and has a rapid onset of action. Maropitant is also available 
in tablet form for outpatient use, which makes it a very attractive choice for home care after the acute 
phase of the disease is under control.  Maropitant has recently been approved for use in puppies as 
young as 8 weeks of age (initially the approval was for 16 weeks of age or older).  
 
 Potassium 
Hypokalemia is a frequent occurrence in patients with anorexia, vomiting and diarrhea.  Significant potassium 
losses also occur through the kidneys.  As a result, potassium supplementation is a very important part of 
therapy for animals with hemorrhagic gastroenteropathies.   
 
Early potassium supplementation is extremely important for successful management of dogs with severe 
parvovirus enteritis.  Supplementation should be instituted before hypokalemia is detected because serum 
potassium concentration represents only a small fraction of total body potassium stores.  Most patients 
receive 20 to 30 mEq per liter of fluids administered.  Some dogs require supplementation at 40 mEq per liter.  
Potassium can be included in fluids administered subcutaneously (add 20 to a maximum of 35 mEq/L for SC 
administration).  
 
Corticosteroids 
Pharmacologic doses of glucocorticoids have been shown to have antishock effects in all forms of shock, 
especially septic.  There is still no definitive evidence, however, to show that these agents improve overall 
survival.  Beneficial effects include improved tissue perfusion, decreased leukocyte margination and 
perivascular leukocyte degeneration, and reduced absorption of endotoxins.  It seems advisable at this time 
that corticosteroids should be administered as early as possible in a septic shock state.  Many parvo patients 
do not need this type of therapy, especially if adequate volume replacement therapy is instituted relatively 
early in the course of the disease and effective antimicrobial agents are administered.  If a patient is 
considered to be in serious to critical condition, dexamethasone sodium phosphate can be administered at 2 
to 4 mg/kg IV after an initial bolus of IV fluids is delivered.  It may be necessary to repeat the dose at 8 to 12 
hour intervals for 2 to 3 total treatments (decision based on patient response).   
 
Treatment Of Pronounced Hypoproteinemia 
Hypoproteinemia often develops rapidly in animals with severe diarrhea and small intestinal injury.  
Replacement of lost proteins by administration of fresh-frozen plasma may prove beneficial, especially when 
the total protein level drops below 3.5 g/dl.  A plasma transfusion serves to both help in restoration of plasma 
oncotic pressure and to provide a source of immunoglobulins.  Administration of fresh-frozen plasma from 
regularly immunized donor animals is a means of providing antibodies against circulating parvovirus.  This is 
an effective means of neutralizing the virus in clinical patients.  Use of fresh-frozen plasma may help reduce 
mortality in severely ill parvovirus enteritis patients.   
 
A dose of 6 to 10 ml/kg of plasma is usually administered.  This volume can be administered up to 2 times per 
24 hours.  An in-line filter is used to remove particulate material during plasma infusion.  Plasma should be 
administered slowly for the first 10 to 30 minutes to monitor for signs of adverse reaction.   
 
Intestinal Parasite Control 
In addition to providing primary care for the sequelae of viral enteritis, it is important that any concurrent 
intestinal parasite problems be controlled as well. Intestinal parasitism, especially in puppies, can add 
significantly to the debilitation that viral or bacterial enteritis can cause.  Fecal samples should be evaluated 
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as early as possible for evidence of parasites.  This should include using a Giardia antigen test to help 
improve diagnostic sensitivity for Giardia.   
 
Anthelmintic drugs most commonly used include pyrantel pamoate (roundworms, hookworms) or 
fenbendazole (roundworms, hookworms, whipworms, and Giardia) at 50 mg/kg once daily for 3 consecutive 
days.  For animals that are vomiting I prefer to use fenbendazole since it requires only one dose per day and 
has such a broad spectrum of activity (including Giardia).   
 
Reflux Esophagitis 
Significant reflux esophagitis probably occurs in animals with persistent vomiting much more commonly than 
we recognize.  Dogs with parvovirus enteritis that are debilitated and recumbent are especially at risk.  
Vomited fluid that is retained in the esophagus is not cleared adequately in weak and recumbent animals.  As 
a result, the esophageal mucosa is bathed with gastric acid and activated enzymes that will cause mucosal 
injury.  Because significant discomfort can result from esophagitis it is important that it be recognized and 
treated in a timely manner.   
 
Treatment of esophagitis in animals with persistent vomiting includes use of an injectable histamine H2-
receptor antagonist (e.g., famotidine), and a cytoprotective drug in suspension form (sucralfate).  H2-receptor 
antagonists are used to decrease gastric acid production, thereby decreasing acid volume available for reflux.  
H2-blockers also reduce the volume of gastric juice that is produced. I most often use famotidine at a dose of 
0.5 mg/kg IV every 12 hours, if I am concerned about esophagitis being present. 
 
Pain Management for patients with Parvovirus Enteritis 
Dogs with parvovirus enteritis, or any other cause of severe viral enteritis, can experience significant 
abdominal pain. Causes of pain include diffuse intestinal injury, cramping, and reflux esophagitis (described 
above).   
 
Butorphanol will help provide relief in patients with mild pain and it also has some level of antiemetic activity.  
It can be used in conjunction with chlorpromazine or metoclopramide.  Transdermal Fentanyl (Fentanyl patch) 
or injectable morphine (0.2-1.0 mg/kg every 6 hours SC or IM) or hydromorphone (0.1-0.4 mg/kg every 6 
hours SC or IM) can be used in parvovirus enteritis patients that are experiencing moderate to severe 
abdominal pain.  Notable changes in patient behavior that can be indicative of good pain relief often include 
more frequent assumption of a position of relief or comfort (less curling up, more laying out in a more 
extended or “sprawling” form), more effective antiemetic drug effects, and an earlier return of appetite.  
Butorphanol should not be given in conjunction with other opioids, including fentanyl, morphine, or 
hydromorphone, since it is a partial antagonist.  It must be noted that both human and animal patients that 
receive the benefit of effective analgesia often have lower morbidity and mortality. 
 
When a fentanyl patch is placed on a patient that is already in significant pain, morphine or hydromorphone 
are administered every 6 hours for 24-36 hours, so that the patient receives adequate analgesia while 
awaiting achievement of effective blood levels of fentanyl from the patch. 
 
Nutritional Support 
Early nutritional support is now recognized to be a very important part of therapy for parvoviral enteritis 
patients.  Feeding will help improve GI mucosal integrity and prevent mucosal atrophy and bacterial 
translocation.  In one study it was shown that early enteral feeding via nasoesophageal feeding tube using 
Clinicare liquid diet resulted in improved weight gain, fewer clinical signs, and a shorter hospitalization period.  
Ideally feeding should begin as soon as vomiting is significantly reduced.  Use of effective antiemetic drugs as 
described earlier will help facilitate an earlier feeding schedule.  Ideally, feeding is begun within 12-36 hours 
of hospitalization.  One of the nutritional recovery formulas is fed every 6 hours, as tolerated by the patient, at 
around 1ml/kg per feeding (e.g., Hill’s a/d or Royal Canin Recovery RS).   
 
Outpatient Treatment of Patients with Parvoviral Enteritis 
In some cases clients are unable to financially support the costs for inpatient care of viral enteritis patients.  
Experience has shown that a significant number of patients can still be helped through outpatient care, with 
treatments administered by the client in the home environment. 
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The following guidelines are followed: 

1. Lab tests:  Try to perform at least a baseline PCV, total solids, glucose strip, and a blood smear for 
WBC estimation if a full CBC can’t be run.  A fecal exam for parasites should also be done, if at all 
possible, since many parvo patients also concurrently have GI parasites. 

2. Treatment is as follows: 
a. Initial fluid dose:  Administer one-quarter shock dose of crystalloid fluids for IV fluid 

resuscitation, over the first 2-3 hours.  The patient isn’t staying as an inpatient except for 
these first several hours when IV rather than SC fluids can be expected to make a significant 
difference in initial resuscitation.  One-quarter shock dose is 20 ml/kg. 

b. SC fluid administration at home:  Add 20-30 mEq KCl/liter of fluids for SC administration.  
Do not exceed 35 mEq per liter. 
Fluid goal per 24 hours:  Aim for 30 ml/kg/dose with 4 doses spread out evenly over each 24 
hour period. 

c. Antiemetics:  Administer Cerenia 1 mg/kg first dose at the hospital.  Send home several 
loaded syringes for home administration.  The client is instructed to keep the syringes 
refrigerated and to administer one dose each 24 hours.  Once vomiting comes more under 
control oral Cerenia is administered for an additional several days. 

d. Antibiotics: Administer cefovicin (Convenia) 8 mg/kg SC at the hospital.  No other antibiotics 
are administered.  Convenia is a third generation cephalosporin with bactericidal effect.  The 
single injection at the hospital is more cost effective and convenient than sending home 
multiple loaded syringes of other antibiotics and also minimizes the number of injections that 
the client will need to give at home. 

e. Feeding:  Begin early syringe feeding when it can be tolerated – as early as possible.  Start 
with Hill’s a/d or Royal Canin Recovery RS at 1 ml/kg every 6 hours.  Gradually increase the 
volume over ensuing days. 

f. Pain management:  Some visceral analgesia will be provided via the Cerenia treatments.  
Additional analgesia can be provided through administration of buprenorphine or placement 
of a fentanyl patch.  If pain is detected on initial exam, an injection of morphine or 
hydromorphone can be given SC or IM at the hospital, and then a fentanyl patch is applied 
for ongoing analgesia.  Use best judgment for each individual patient. 

g. Anthelmintics:  Treat for any parasites identified on a fecal exam.  If no fecal exam could be 
performed (cost containment), administer fenbendazole (Panacur) 50 mg/kg once daily for 5 
days, starting when vomiting is subsiding.  Fenbendazole is effective against nematodes as 
well as Giardia. 

h. Communication:  Keep in close contact with the client to gauge progress and answer 
questions and provide encouragement and support along the way. 

   
Summary 
Successful management of dogs with severe parvovirus enteritis requires a multifaceted treatment approach, 
a hospital staff that is dedicated to high detail patient care, and a committed pet owner.  The success rate is 
very high when all of these factors are present.  
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INTRODUCTION: 

There are a number of conditions involving the respiratory tract in dogs and cats. My experience is 
that upper respiratory distress is more common in dogs; whereas, cats seem to become dyspneic 
more commonly from conditions associated with pulmonary or thoracic pathology. Despite this, all 
the conditions presented here have been reported in cats.  

 
BRACHYCEPHALIC SYNDROME 

Brachycephalic syndrome – frequently referred to as brachycephalic airway syndrome [BAS] or 
brachycephalic obstructive airway syndrome [BOAS] – is a collection of conditions normally found 
in brachycephalic breeds. While dogs comprise the majority of pets seen with BOAS, all the 
underlying conditions have been reported in cats as well.  English bulldogs [thanks UGA] seem to 
be the poster dogs for BOAS and are commonly seen throughout the southeastern practice area. 
However, any brachycephalic breed [e.g. Pugs, Boston terriers, and French bulldogs] can present 
with historical and clinical signs consistent with BOAS. One study found English bulldogs, pugs and 
Boston terriers comprised 77% of dogs presenting with brachycephalic syndrome. (Riecks. 
JAVMA.2007) 

 
Four conditions are generally accepted to make up this syndrome;  

1) Stenotic nares (39%)  
2) Elongated soft palate (87%)  
3) Everted laryngeal saccules , and   
4) Hypoplastic trachea.  (38%) 

Elongated soft palate is the most common abnormality and it was common to see an average of 
2.2 abnormalities per patient.  
 
Other conditions associated with brachycephalic syndrome include abnormalities of the nasal 
passages (oropharyngeal edema, and laryngeal collapse. Several reports have also linked GI 
disorders with BOAS.  Specifically,  
 
Mortality rate – 3.2%. In this portion, we’ll look at the surgical management involved with dogs that 
have BOAS.  
Riecks; JAVMA.2007. 
 
Stenotic nares:  

Surgery to correct his condition is based on opening up the external nares.  Several options 
/ variations have been described but they generally can be relegated to either a procedure 
to removal excessive tissue of the nasal cartilage or a technique to move the nares in a 
lateral direction.   
 
Removal of the excessive tissue can be performed with a #11 blade (horizontal or vertical 
wedge resection or rhinoplasty), a dermal punch, or a LASER.  It can involve the 
amputation of the medial aspect of the nares (Trader technique) or the removal of a more 
centrally located portion of tissue. In all of these procedures, there will be extensive 
hemorrhage – not life-threatening but really annoying – that will cloud visualization and 
create a more challenging procedure.  

Alapexy (Ellison.JAAHA.2004) 
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Hemorrhage control may be controlled with direct pressure, light use of electrosurgical 
cautery or possibly the use of topical vaso-constrictive agents (not recommended from my 
perspective).   
 
For the various wedge resections, the surgeon needs to determine the location and depth 
of the incision. After the initial incision, a suture (simple interrupted, monofilament, 
absorbable) can be placed that allows for an evaluation of the newly created opening. If 
the nares opening is deemed satisfactory, additional sutures are placed for both apposition 
and hemostasis. If the opening is not adequate, then the suture is removed and the cut 
revised until a satisfactory opening is created. Once this is accomplished, sutures are 
placed as previously described.  

 
Elongated soft palate:  

Since the function of the soft palate is to create a seal with the epiglottis to prevent 
aspiration during respiration, the most important decision about soft palate resection is the 
amount of palate to be removed. The classic description is to shorten the palate until it is 
just barely in contact with the tip of the epiglottis. While this is probably accurate, it can be 
challenging to accomplish. I normally use this junction and the midpoint of the tonsils as 
my landmark for the proposed incision line. With this combination, I have not had post-
operative issues with retropharyngeal reflux or aspiration.  
 
A few very important considerations when evaluating and correcting an elongated soft 
palate include:  

 Release any forward tension on the tongue. Rostral tension will more the laryngeal 
apparatus forward and result in an overestimation of the amount of the redundant 
soft palate. 

 Make sure you have excellent lighting that can be directed into the oral cavity. A 
head light may be ideal.  

 I frequently remove the endotracheal tube while evaluating the oral cavity. For that 
reason, I like to have extra induction medication and to not secure the endotracheal 
tube until I have made my final determination about length. Once the endotracheal 
tube is replaced, ensure it is secured and place moistened sponges to pack off the 
caudal portion of the pharynx to minimize the risk of aspiration.   

 
Options for palate resection include the traditional “cut & sew; technique or the use of 
another device to incise the palate (CO2 LASER ablation, radiofrequency incision or bipolar 
sealing device [LigaSure]). The traditional “cut & sew” technique is my stand-by and 
generally gives good results. Ideally, the surgeon needs a few specific items to aid in the 
performance of this particular technique. Long, fine-tipped Metzenbaum scissors, long, 
delicate needle holders and long-handled thumb forceps would be useful. Similarly, tonsil 
forceps may be useful in providing traction on the soft palate.  I normally mark the location 
of the proposed incision line by placing stay sutures at either edge. However, you need to 
be careful to avoid cutting these sutures while working in the confined space of the oral 
cavity. The surgeon normally cuts 1/3 to ½ of the palate and then apposes the wound 
edges using a simple continuous suture line. Using a fine (4/0 – 5/0), absorbable suture 
material on a small, ½ circle needle is suggested as the space is very limited in the oral 
cavity.   
 
The proposed advantage of the “hot’ techniques (see 2-4 above) is based on there being 
little hemorrhage when resecting the excessive palate tissue. Furthermore, most of the 
reports about these techniques don’t worry about placing sutures after the procedure. I 
normally do go ahead and place a few (2-4) interrupted sutures to cover the raw surface 
created and speed healing through the apposition of the oral and pharyngeal mucosa.   
 
A technique presented at the World Small Animal Veterinary Association Congress (Findji. 
Clinician’s Brief.2013) detailed how to reduce the bulk of the thickened soft palate while 
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folding and shortening the length of the redundant soft palate. I have not tried this particular 
technique.  
 

Everted saccules:  
Everted saccules are considered to be an early form of laryngeal collapse (Stage 1). 
Everted saccules represent orophayyngeal mucosa that has been pulled from its 
underlying submucosa to protrude into the airway. They generally appear as opaque 
bubbles just in front of the vocal folds. In my opinion, everted saccules play a relatively 
insignificant role in the respiratory distress associated with BOAS, but are more of 
indication of a persistent and significant upper airway problem.  
Removal of everted saccules is generally straight-forward. They can be grasped with 
forceps or tissue clamps and stretched medially into the lumen of the airway.  A pair of 
long, fine curved Metzenbaum scissors can be used to shear off the saccule at the base.  
Normally, there is very little hemorrhage but is hemorrhage is encountered, it should be 
controllable by packing off the pharyngeal area with moistened sponges placed around the 
endotracheal tube and allowing the bleeding to stop. This can result in an increased 
anesthesia time but after 3-5 minutes, the hemorrhage should have ceased. No sutures 
are typically needed after saccule removal.  
Since everted saccules represent a disrupted mucosa, it is possible they may re-occur the 
underlying airway issues are not effectively resolved.   
 

Once all procedures are completed, the patient’s oral cavity should be cleared of sponges or other 
packing materials and any visible blood clots or secretions should be cleared. Lavage should only 
be considered when there is evidence of excessive hemorrhage and if there is suction available to 
clear the oral & pharyngeal cavities. It is essential the endotracheal tube be checked before any 
lavage to ensure an adequate seal with the cuff. Some surgeons like to leave the endotracheal 
tube cuff partially inflated at the time of extubation to protect he airway a little longer and increase 
chances of withdrawing any missed clots or fluid which settled in the trachea. While this can be 
useful, it is more important to allow the tube to stay in the tracheal until the pet is fully awake and 
in control of its airway. It is relatively common for a bulldog to be fully awake with the endotracheal 
tube still in place; we need to train technical staff and assistants to modify their normal routine for 
these patients.  

 
LARYNGEAL PARALYSIS  
Signalment / pathophysiology / diagnosis: 

Laryngeal paralysis is a condition in which the arytenoid cartilages fail to properly abduct during 
inspiration. It is found most commonly in middle to older dogs with a higher incidence in large breed 
dogs (retrievers, setters, etc). This condition occurs secondary to changes in the recurrent laryngeal 
nerve and/or the cricoarytenoideus dorsalis muscle. The inability of the arytenoids to abduct 
restricts air flow into the trachea resulting in exercise intolerance, dyspnea and inability to maintain 
a normal body temperature.   

 
Medical management for animals with laryngeal paralysis is primarily based on environmental 
management. It is important to keep affected animals cool and away from situations where heat 
stress is possible. Hot summers are the most critical times in the south but spring or fall days when 
the sun is bright and the weather is warm can stress these dogs as well. Other important factors to 
consider include maintenance of an ideal weight or loss of extra weight. Housing should be cool 
and well shaded or animals should remain inside. Exercise should be restricted to early mornings 
or late evenings and regular collars or training collars should be replaced by use of a harness.   

 
Pets presenting with signs of laryngeal paralysis should have a complete work-up for respiratory 
disease. This should include a complete physical examination with careful auscultation of both lung 
fields, electrocardiogram (ECG), radiographs, biochemical profile, hematologic profile and 
urinalysis. Thoracic radiographs (two or three views) are used to evaluate the lung fields and the 
thoracic cavity. Furthermore, cervical radiographs should be obtained to evaluate the trachea and 
laryngeal area for masses, segmental collapse or other evidence of obstruction. A thyroid level 
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should be included in the biochemical evaluation because there is a correlation between laryngeal 
paralysis and hypothyroidism. Although thyroid supplementation may benefit the patient, I have not 
encountered a case where clinically significant laryngeal paralysis was reversed with thyroid 
supplementation alone. 

 
Diagnosis is confirmed by an oral examination under light general anesthesia. Don’t use any 
premedications which could confuse the results of your oral examination since many commonly 
used premedications will decrease laryngeal function. Since there are now problems with the 
availability of thiopental, I have switched to using propofol. Isoflurane (via mask or with a 
temporarily placed endotracheal tube) can be used to supplement anesthesia during the 
examination. Straight mask induction is not ideal since many of these dogs struggle during 
induction and this can heighten their stress and increase their dyspnea.  

 
Open the oral cavity so you can clearly visualize the laryngeal cartilages. This generally requires a 
good light source (overhead or laryngoscope) and a tongue depressor or cotton swab. Without 
touching the arytenoid cartilages, watch the motion of the cartilages. Normally, the arytenoids 
should abduct on inspiration (I have a second person watch chest expansion and chant AIn / out@ 
in sync with respiratory movement). Don’t confuse a fluttering of the cartilages during exhalation 
with movement. I find that the best time to evaluate the cartilages is just before the animal wakes 
up from sedation. If they are not struggling immediately after your examination, they may have 
been too deep. If you find the cartilages are moving adequately, you can stop the exam. If they are 
not moving to my satisfaction, I try to observe them until the last possible moment. The anesthetic 
may need to be re-dosed for a second evaluation. This is much easier to accomplish if an 
intravenous catheter is placed before sedation. Make sure you are ready to intubate and supply 
oxygen if required. Remember that some animals with laryngeal paralysis may have difficulty with 
recovery from even light anesthesia. Monitor them closely and maintain an endotracheal tube for 
as long as possible.   

 
Canine laryngeal paralysis is different from equine since most equine cases (roarers) are presented 
with unilateral arytenoid paralysis. Non-working animals are seldom restricted in their activities with 
unilateral disease so the incidence of unilateral disease is unknown.   

 
Surgical Options 

Surgical procedures are generally divided into oral or external procedures. Oral procedures include 
various forms of arytenoidectomy. External procedures include arytenoid lateralization (unilateral 
and bilateral), modified castillated laryngofissures and various modifications of these two 
procedures.   
 
Oral procedures (partial arytenoidectomy +/- ventriculocordectomy) offer the advantage of being 
relatively quick to perform. Sharp resection is used to remove a portion of one arytenoid cartilage. 
Disadvantages include limited space for activities, intraoral hemorrhage with the risk of aspiration 
and an increased risk of abnormal healing. This is primarily the result of web formation between 
two cut edges in the oral cavity. The web can create another or greater airway obstruction than was 
seen with the original laryngeal paralysis.  

 
These procedures can be performed using biopsy forceps, sharp incision, electro-incision and 
lasers. The arytenoid cartilage is grasped and the opening is enlarged. The oral mucosa should be 
sutured to prevent the formation of the laryngeal webbing.  Hemorrhage can be substantial so the 
endotracheal tube should be inflated and the caudal pharynx packed with moistened gauze 
sponges. This can be difficult in smaller animals. Reports from advocates of this procedure suggest 
they have minimal problems with post-operative aspiration pneumonia.  

 
Unilateral Arytenoid Lateralization:  
 My preferred technique for laryngeal paralysis is a unilateral arytenoid lateralization (tieback).  This 
procedure results in a permanent lateralization of the left arytenoid cartilage and allows enough air 
passage for normal activities.   
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The surgical approach made on the left side of the neck just below the jugular vein. A combination 
of sharp and blunt dissection is used to approach the laryngeal cartilages. The thyropharyngeus 
muscle is incised along the dorsal border of the thyroid cartilage and wing of the thyroid cartilage 
is retracted laterally. The soft tissue located medially is incised and the cricoid cartilage is exposed. 
The cricoarytenoideus dorsalis muscle is identified and incised. The insertion of the muscle 
attached on the muscular process of the arytenoid cartilage and can help guide the dissection.  The 
articulation between the cricoid and arytenoid cartilages is disrupted and the arytenoid is freed from 
the soft tissue attachments until it moves freely.  It is important to try to separate the band that runs 
between the two arytenoid cartilages at the dorsal aspect. Once the arytenoid is freed, non-
absorbable sutures are placed through the articular surface of the arytenoid running back and 
through the caudal aspect of the cricoid cartilage.  The amount of lateralization of the arytenoid at 
the time of surgery may not appear to be substantial due to the lateralization of the arytenoid by 
the endotracheal tube 
 
I normally place two sutures of 3/0 polypropylene (Prolene – RB3 or SH type needle) in this location. 
The sutures can be tied directly but I prefer to have our technician extubate the patient and evaluate 
the laryngeal lateralization and the airway created. Once the degree of lateralization is acceptable, 
the sutures are tied. If the lateralization is felt to be inadequate, the endotracheal tube is replaced, 
further dissection is performed and the area is re-evaluated. Use care when retracting the cartilage 
in older dogs since it is often friable and sutures may tear through. 

 
Once the lateralization sutures are secure, the soft tissues are closed with small, monofilament, 
absorbable sutures (4/0 PDS or Monocryl). The skin is closed with an intradermal suture pattern or 
simple interrupted sutures. A soft padded bandage is placed to minimize hematoma formation and 
the patient is recovered. I again inspect the laryngeal opening to satisfy myself that we achieved 
our goal of opening the airway.  

 
Post-operative care:  

Post-operative management consists of routine analgesic administration and IV fluid maintenance. 
Antibiotics are not routinely used unless the oral mucosa is penetrated during the dissection of the 
arytenoid. Steroid administration (methylprednisolone or dexamethasone) is used in some cases 
but I generally don=t use them unless I feel there is a great deal of surgical trauma or prior 
inflammation. Nasal oxygen can be placed if you suspect a problem but I seldom use it on these 
cases. Materials for intubation should be readily available after a tieback - in case of aspiration, 
swelling, submucosal hematoma formation or procedure failure. It is important that these dogs 
wake gently, with little excitement or struggle. Adequate analgesia and small doses of sedatives 
(acepromazine 0.02 mg/kg) may be helpful in obtaining a smooth recovery. Occasionally a 
tracheostomy is required, but this is uncommon in my experience. Patients are held NPO for 36-
48 hours after surgery to reduce the incidence of post-surgical aspiration.  

 
The prognosis is good for most cases of laryngeal paralysis after surgical intervention. Most of 
these animals return to a higher activity level than they were experiencing before surgery. May 
animals will exhibit coughing, especially when drinking, but this tends to subside over time. Solid 
foods (kibble or canned “chunks”), are normally recommended for feeding. It is still important to 
remember that these patients do not have normal respiratory function and are still susceptible to 
heat and exercise stresses. Furthermore, the owners should remember that laryngeal paralysis is 
not an isolated, solitary event but most likely represents a local expression of systemic illness or 
disorder.   

 
Bilateral lateralization is not recommended since the risk of aspiration is significantly increased and 
there appears to be little gain in activity level and function in these dogs. Other surgical techniques 
offer similar functional gains. There may be a more rounded appearance to the rima glottis with 
other procedures but we generally find unilateral lateralization to be very effective.   
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I highly recommend performing several cadaveric dissection and tieback procedures before 
attempting this surgery. It is not a common area for surgery and the landmarks can be confusing. 
However, meticulous and careful dissection after a thorough review of the anatomy will allow most 
veterinarians with surgical inclination to perform this procedure.   

 
Additional Readings / References 
1. LaHue, TR. Treatment of laryngeal paralysis with unilateral cricoarytenoid laryngoplasty. In: 

Current Techniques in Small Animal Surgery; 4th edition, Bojrab MJ, editor.  Chpt 20.  Williams & 
Wilkins.  Philadelphia, 1998. 

2. Gilson, S.  Treatment of laryngeal paralysis with unilateral arytenoid lateralization. Current 
Techniques in Small Animal Surgery; 4th edition, Bojrab MJ, editor.  Chpt 20.  Williams & Wilkins.  
Philadelphia, 1998. 

3. Holt DE. Treatment of laryngeal paralysis by bilateral ventriculocordectomy. Current Techniques in 
Small Animal Surgery; 4th edition, Bojrab MJ, editor.  Chpt 20.  Williams & Wilkins.  Philadelphia, 
1998. 

 
 
TRACHEAL COLLAPSE 
Signalment / pathophysiology / diagnosis:  

Tracheal collapse is a progressive condition associated with small breed dogs that result in 
significant respiratory distress. It is primarily found in breeds such as Yorkshire terriers, toy poodles 
and Pomeranians. The cervical trachea is most commonly affected but the collapse can extend 
along the thoracic trachea down to and including the main stem bronchus.  
 
Tracheal collapse is believed to be caused by chondrodysplasia or softening of the cartilage rings 
in the trachea resulting in a slow loss of structural integrity. This causes the trachea to deform, 
especially during inspiration, causing a decrease in the cross-sectional area of the tracheal lumen. 
The smaller lumen results in increased respiratory effort and decreased intralumenal pressures, 
placing even more stress on the cartilage. This constant stress is suspected to hasten the 
progressive nature of tracheal collapse.   
 
Clinical signs associated with tracheal collapse include: coughing, stertorous breathing, exercise 
intolerance, heat intolerance and cyanosis. In severe cases, the condition may progress to 
complete respiratory arrest and collapse. Many dogs are unable to sleep comfortably due to 
difficulty breathing and consequently the owners are unable to rest.  
 
Diagnosing tracheal collapse is straight forward. However, many clinicians have the tendency to 
make the diagnosis with minimal supportive evidence and, in doing so, may overlook other reasons 
for the clinical signs such as cardiac disease or a primary respiratory problem.   
 
The first diagnostic step is to obtain thoracic and cervical radiographs. These are taken as both 
inspiratory and expiratory films because the trachea’s appearance changes based on the stage of 
respiration. During inspiration, the cervical trachea is compromised while the intrathoracic trachea 
may appear normal. Animals with intrathoracic collapse may exhibit the opposite situation during 
expiration. I have not seen a dog with a strictly intrathoracic collapse. Radiographs also help to rule 
out other disease states.   
 
Since tracheal collapse is a dynamic process, fluoroscopic examination is extremely useful in 
making the diagnosis. During fluoroscopic examination, the actual changes in a patient’s trachea 
can be observed. In most situations, complete occlusion of the tracheal lumen can be seen.  
 
My final (and definitive) diagnostic procedure is a tracheoscopic examination. This is accomplished 
with a small flexible endoscope (3 mm) or with a rigid arthroscope. Unlike the other diagnostic 
procedures, general anesthesia is required for visual examination. The scope is guided into the 
trachea and advanced until the tracheal bifurcation is seen. I find I have the best visualization while 
withdrawing the scope up the trachea.   
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Direct visualization of the tracheal lumen allows for the assignment of a grade to the disease.  The 
standard scale for grading tracheal collapse is presented in table 1. I feel that the diagnosis of 
tracheal collapse is not complete until the tracheal lumen has been visualized.   

Table 1             % Tracheal Lumen Compromise 

Grade 
Classification 

<10 %  10 - 25 %  25 - 50 % 50 - 75 %  >75 % 

Normal  Grade I Grade II Grade III Grade IV 

 
Medical management is accomplished by using combinations of medications to inhibit the cough 
reflex, open the airways and decrease tracheal inflammation. Specifically, I use albuterol elixir and 
a cough suppressant (butorphanol or hydrocodone) for most cases.  Opioid cough suppressants 
are the most effective and have the added benefit of causing mild sedation to relax the excited and 
stressed patient. Obese patients may greatly benefit from weight loss - enough that other more 
aggressive measures may not be required. 

 
Surgical options:  

The first and most important consideration when talking with clients about intervention for tracheal 
collapse is that we CAN NOT fix their dog.  All of our efforts are aimed at palliation of the clinical 
signs associated with tracheal collapse. Thus, if there are minimal clinical signs, intervene 
minimally! All of the possible options for intervention have potentially devastating [i.e. expensive 
and life-threatening] complications and should not be untaken lightly; however, in the correct 
patient, they can offer an real and substantial improvement.   
 
Dorsal membrane plication: 
Of historical interest but I have not found this procedure to be effective in management of clinically 
significant tracheal collapse.    
 
External ring placement: 
External support a flaccid or malformed trachea is the most common technique used for surgical 
management of tracheal collapse. This generally takes the form of commercial [New Generation 
Devices; http://ngdvet.com] or custom-made polypropylene rings or spirals placed around the 
outside of the trachea. 
  
The trachea is approached using a ventral cervical incision. An incision is made from the laryngeal 
cartilage to the thoracic inlet taking care to avoid entering the chest cavity. The sternohyoideus and 
sternocephalicus muscles are bluntly separated to exposure the ventral trachea. The recurrent 
laryngeal nerve, jugular vein, carotid artery and vagosympathethic trunk are each identified. 
Preservation of these structures during dissection and retraction is vital and will decrease 
complications.   
 
Individual, C-shaped tracheal rings can be placed around the trachea. And the rings are secured 
by sutures encircling a tracheal ring and passing through the pre-drilled holes in the prosthesis.  A 
spiral ring prosthesis is a 3mm wide polypropylene support created from a syringe case. 
Placement of the prosthesis involves the dissection of the left tracheal pedicle and perforation of 
the right tracheal pedicle as the prosthesis is placed along the length of the trachea.  
 
Once in place, either type of prosthesis is sutured with 4/0 polypropylene sutures are placed at 6:00 
and 3:00 and 9:00 to pull the trachea open. The sutures tags on the 3:00 sutures are left long and 
are used to rotate the trachea so that sutures can be placed through the dorsal tracheal membrane 
(12:00 position). All sutures enter the tracheal lumen with knots on the external surface. After all 
sutures are placed, the surgical site is lavaged and closed in a routine manner.    
 
Reports of tracheal necrosis followed the initial publication of the spiral ring prosthesis technique 
caused it to fall out of favor. Excessive dissection around the trachea to permit easy passage of 
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the spiral ring disrupts the segmental blood supply and causes post-operative tracheal necrosis. 
Dissection of a single tracheal pedicle should maintain the blood supply thereby avoiding this 
complication. Nonetheless, I always warn owners about this potentially devastating complication.   
 
Intraluminal Tracheal Stents:  
See attached pamphlet.  
 
Subsequent management:  
After intervention, the patient goals are to maintain tissue oxygenation, manage pain, prevent 
excessive coughing and avoid infection. Prior to extubation, tracheal collapse patients should have 
a nasal oxygen cannula placed. Oxygen is given through the endotracheal tube until extubation 
and through the nasal cannula thereafter. Opioids are used for post-operative pain management. 
At the same time, opioids, especially butorphanol, are effective cough suppressants. I frequently 
continue butorphanol (01-0.4 mg/kg IV or IM every 4 hours) once the initial pain is well controlled. 
Tranquilization with a very low dose of acepromazine (0.02-0.05 mg/kg IV or IM) enhances the 
effect achieved with opioids and helps relieve anxiety. Oral administration of butorphanol or 
hydrocodone (Hycodan) can be continued throughout the post-operative period and may be 
required long term.  Placement of a permanent prosthesis is an indication for peri-operative 
antibiotic administration. I use either a first generation cephalosporin (22 mg/kg IV at beginning of 
surgery and then every 90-120 minutes) or ampicillin (25 mg/kg IV at beginning of surgery and then 
every 90-120 minutes). If oral medication is warranted after surgery, I tend to use Clavamox at the 
standard dosages, every 8-12 hours.  Alternatively, doxycycline can be used, especially if there is 
a concern about mycoplasma species.    
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Tracheal Collapse & Tracheal Stents

What is tracheal collapse? 
Tracheal collapse is a progressive, and potentially life-

threatening condition occurring most frequently in middle aged to
older toy breed dogs such as Yorkshire Terriers and
Pomeranians. In tracheal collapse, the cartilaginous rings that
make up and support the trachea (or the “windpipe”) undergo a
degenerative process leading to collapse of various segments of
the trachea during respiration. The progression of tracheal
collapse is categorized into 4 grades from a redundant dorsal
tracheal membrane (Grade I) to complete collapse of the tracheal
cartilage (Grade IV). 

Clinical signs associated with tracheal collapse include
coughing – mild to more characteristic “goose honking” cough,
dyspnea, exercise intolerance, and cyanosis (the mucus
membranes turning bluish).

What treatment options are available for dogs with tracheal
collapse? 

Medical management with cough suppressants,
corticosteroids, and bronchodilators is often successful early in
the disease process when clinical signs are mild; however, the
condition is normally progressive, with patients eventually
become refractory to medical management.

Surgical options for managing tracheal collapse include
imbrication of the dorsal tracheal membrane, extraluminal ring

prostheses, and various techniques for internal stenting. The
surgical method chosen depends on the patient, the grade of
collapse, where specifically the collapse is occurring, and finally,
the surgeon in charge of the case. 

What is a tracheal stent?
Intraluminal tracheal stents, which are introduced orally

(through the mouth) and expand in the lumen of the trachea,
have gained popularity for the management of tracheal collapse.
At AU-SATH, we have been using tracheal stents for managing
tracheal collapse for about 3 years.

The tracheal stent we currently use is made from very
sophisticated material (called NITINOL) that expands within the
tracheal lumen to hold the trachea open. Nitinol stents are highly
elastic and durable. While other types of stents have been used,
we have been most comfortable with a self-expanding nitinol
tracheal stent made exclusively for veterinary applications.
[VetStent-Trachea® ; Infinity Medical, LLC ™, Malibu, CA].

What is involved in the work-up of a dog at AU-SATH?
Evaluation and diagnostic procedures to work-up a dog with

suspected tracheal collapse involves laboratory tests and various
imaging procedures. Routine blood work, including a complete
blood count, serum chemistry panel, and a urinalysis are
performed to help rule out other underlying disease processes
and to minimize the risk of complications during anesthesia for
stent placement.

Two-view radiographs of the chest are performed. While
tracheal collapse can sometimes be documented on routine
radiographs, we normally use them to measure the tracheal
dimensions to determine what size stent may be needed. These
radiographs also allow the veterinarians to assess the heart,
pulmonary vasculature, pulmonary parenchyma, and other bony
and soft tissue structures. 

Fluoroscopy is routinely performed on animals suspected of
having tracheal collapse. This involves placing the animal on its
side under a radiograph machine and visualizing the animal’s
trachea as it is breathing. The radiologist will often attempt to
elicit a cough, by massaging the trachea, because tracheal
collapse is best seen during forceful expiration or inspiration such
as occurs during coughing.

Endoscopy is performed under general anesthesia. The
animal is anesthetized and a small camera is passes into its
mouth. The inside of the trachea is evaluated for the grade and
extent of tracheal collapse and other abnormalities.

How do I know if my dog is a candidate for stenting?
Dogs are evaluated before deciding if stent placement is

appropriate using the procedures described above. In mild cases
of tracheal collapse, medical management with cough
suppressants, bronchodilators and, in rare cases, short-term
glucocorticosteroid use, is instituted. Stenting is not
recommended unless clinical signs cannot be controlled with
medical management. 

As the trachea continues towards the lungs, it splits off into
two mainstem bronchi which supply air to the lungs. Some dogs
with tracheal collapse will also have collapse of their mainstem
bronchi. The use of tracehal stents in dogs with main stem
bronchus collapse may help with exercise intolerance and
cyanosis, but is unlikely to resolve issues with coughing.
Aggressive medical management is required to minimize the
clinical signs these dogs have.

How is the stenting procedure performed?
Once a surgeon has determined that the animal needs a

stent, and is a good candidate for stenting, the procedure can be
performed. The size of the stent is determined based on the
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diagnostics performed, and the stent is placed while the animal
is under general anesthesia. The stent is inserted through the
mouth and opens up when released into the trachea.
Radiographs are performed after the stent is placed to ensure
that it is in a proper position.

Animals are recovered from anesthesia in the intensive care
unit, and spend 1-2 nights there, under constant observation.
Most animals are discharged the day after surgery and go home
on medications such as cough suppressants and steroids which
are given for a finite period of time.

What are some of the possible complications of the tracheal
collapse evaluation and the stent placement procedure?

Your pet will be evaluated for general health as well as
tracheal collapse. This evaluation will be individualized for each
patient. 

A few dogs will become very stressed during the diagnostic
evaluation and may require sedation or supplemental oxygen
while in the hospital.  We’ll do our best to minimize the stress to
our tracheal collapse patients.  

All dogs will need to be placed under general anesthesia for
the final diagnostic evaluation and the stenting procedure.
General anesthesia carries risks in dogs with tracheal disease
and while our patients are closely monitored during anesthesia
and evaluation, complications can occur. Dogs with tracheal
collapse can have a difficult time recovering from general
anesthesia due to the trachea collapsing while the dogs try to
wake up. For that reason, we try to limit the number of anesthesia
episodes during the initial diagnostic work-up. In the unlikely
event that complications occur, corrective actions will be promptly
taken. 

Delayed complications are more likely due to the stress
placed on the tracheal stent over time. Reported “early” and “late”
complications after tracheal stent placement include: 

• Bacterial tracheitis (inflammation and infection of the
trachea)

• Excessive scarring (granulation tissue formation) that
can cause airway narrowing

• Stent migration
• Stent breakage (fracture) and
• Further tracheal collapse. 

Additionally, the presence of the stent may negatively affect
the animal’s ability to clear mucous and inhaled debris, although
the clinical significance of this is unknown at this time. 

What follow-up care is needed after stent placement?
Animals are generally rechecked at Auburn University one

and three months after stent placement. At one month, chest
radiographs are performed to ensure that the stent has not
migrated or fractured. At three months, radiographs will be
repeated and endoscopy will likely be performed. After this time
routine rechecks are not performed. However, animals may be
rechecked at any time if they are having a worsening of clinical
signs, or if there appears to be a problem with the stent.

What is the costs involved in this evaluation?
Tracheal collapse work-up and tracheal stent placement

usually cost between $2500.00 - 3000.00. If your pet has other,
concurrent diseases (heart disease, endocrine diseases or other
chronic conditions) this may require more testing before we can
complete the evaluation.

Other costs will include those associated with follow-up visits
which may run between $120.00 and $300.00 per visit depending
on what procedures are needed. Owners should also remember
there may be on-going costs for medication that might be
required in the management of tracheal collapse.   

Will the tracheal stent cure my dog? 
Actually this is a very important question. The short answer

is “NO”. Tracheal stent placement is not a “cure” for tracheal
collapse, rather it is a palliative or supportive treatment. It cannot
permanently fix the underlying problem (the collapsing trachea),
but by holding the trachea open, the tracheal stent should provide
an improved quality of life. Nonetheless, it is likely your pet will
continue to have some breathing difficulty and coughing - even
with the stent in place!

There are no studies at this time elucidating the long term
prognosis for dogs with a tracheal stent. It is possible the stent
may fail or complications associated with the stent may be seen
in the future. At that time, further treatment will be necessary.

How can I get my dog evaluated for tracheal collapse and
possible stent placement?

Appointments for evaluation can be made through the
appointment desk of the AU-Small Animal Teaching Hospital.
This can be done by calling 334-844-4690 and going through the
menu to the appointment desk. Your dog can be seen through
either the Internal Medicine service or the Soft Tissue Surgery
service for the initial evaluation. Most of the time, a complete
evaluation will take 1-2 days at the AU-SATH.

For some dogs, medical management will be recommended
until clinical signs become more severe, while further evaluation
(including anesthesia and bronchoscopy) may be recommended
for others. We carry a limited number of tracheal stents in
inventory, so some dogs may be discharged with a return visit
scheduled for final evaluation and possible stent placement. 

Pamphlet created by DM Tillson and K Saile. 

A radiograph (x-ray) of a Yorkie after tracheal
stent  placement
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GASTRIC DILATION AND VOLVULUS / PROPHYLACTIC GASTROPEXY 
 

DM Tillson, DVM, MS, Dipl. ACVS 
Arthur & Louise Oriole Professor in the College of Veterinary Medicine 

Professor, Small Animal Surgery 
College of Veterinary Medicine; Auburn University, Auburn, AL 

 
INTRODUCTION: 

Gastric dilation and volvulus (GDV) is a commonly encountered emergency surgery in small 
animal practice. Clinical signs of GDV can vary dramatically - from the restless dog with mild 
abdominal distention to the moribund, septic dog with a ruptured stomach. Dogs with a clinically 
apparent GDV need to have immediate intervention to alleviate clinical distress and subsequent 
intervention to restore normal anatomic relationships and prevent reoccurrence of the condition.   

 
Pre-surgical stabilization: 

As with all emergent surgical conditions, taking some time to improving patient stability will 
generally result in better outcomes. Restoration of a more normal cardiovascular status - using 
fluid boluses of crystalloids, colloids and/or hypertonic saline - should be initiated. At the same 
time, gastric distention needs to be reduced by passage of an orogastric tube. I avoid 
gastrocentesis or trocharization except as a last resort. And under these circumstances, try to 
relieve the distention and THEN re-attempt passage of an orogastric tube.   

Surgery: 
A standard ventral midline incision is made to begin. Care is taken to avoid injuring the distended 
stomach or the spleen which may be directly beneath the linea alba. Balfour retractors can be 
placed to aid with visualization and manipulation.  

 
Evaluate the stomach. The omentum should be pulled over the exposed (ventral) surface of the 
stomach. The greater curvature may be discolored - from red to dark purple to purplish-grey.  
Residual gastric distention is removed through the manipulation of the orogastric tube or by direct 
gastrocentesis [we use a 16-18 g needle connected to the house vacuum system] to try and get 
the stomach as flat as possible.  

 
Standing on the right side of the dog, the displaced pylorus is located. With the pylorus grasped 
[right hand], the remaining hand [left] presses down on the greater curvature of the stomach - 
pushing it dorsally - while the pylorus is pulled back toward the surgeon [ventrally and toward the 
right side]. Once the stomach has been rotated back into place, the omentum will be in its normal 
position. The esophagus is palpated to ensure there is no obstruction or twist remaining (it has 
been reported that the stomach can rotate several times).   

 
Next the integrity of the stomach is evaluated. Options for managing the discolored stomach wall 
include: no-intervention, gastric wall invagination, partial gastrectomy (resection) or a second-look 
surgery.   

 
The spleen is evaluated next. If the splenic parenchyma has evidence of thrombosis or necrosis, 
a decision must be made to perform a partial or total splenectomy. As a general rule, 
splenectomy is not required in the majority of dogs with GDV.  

 
Finally, a decision about performing a gastropexy must be made. While we have historically done 
the gastropexy at the time of gastric repositioning, it is NOT a requirement. In rare circumstances, 
it might be in the patient’s interest to end the surgery quickly with the intent to perform a 
gastropexy in the near future.    

 
Gastropexy:  

Equipment needs:  
While most gastric surgery can be performed with a basic surgical pack, several other pieces of 
equipment can make the procedure go much smoother and easier.   

•Balfour abdominal retractor 
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•Suction  
•Electrosurgical unit 
•Skin staples 
•Additional towel clamps (small)  
•Laparotomy sponges / sterile surgical towels 
•#15 scalpel blade  

 
Gastropexy techniques:  

Incisional 
Create an incision in the stomach and the body wall. Suture the edges of the body wall incision to 
the partial thickness gastric incision. Either an interrupted or a continuous suture pattern is 
acceptable. Try to get good apposition between the wound beds. This techniques is relatively fast 
to perform and creates a reliable adhesion. Incisional gastropexy may be the simplest option for a 
lone surgeon to perform. 

 
Belt-loop  
Create the belt-loop (parallel vertical incisions roughly 15-20 mm apart) in the body wall through 
the transversus muscle. Bluntly dissect (scissors) to undermine the muscle and to connect the 
two incisions. Avoid placing the belt-loop incisions too far cranial where there might be 
inadvertent penetration of the diaphragm. Develop the “belt” on the stomach wall along the 
greater curvature of the stomach. I like to base my flap near the greater curvature. Incision 
placement is roughly 1/4 to 1/3 of the distance between the pylorus and the cardia. The “belt” 
consists of the gastric serosa and muscularis. The size of the flap should complement the size of 
the belt-loop. Avoid long thins flaps since there could be compromised blood flow and subsequent 
necrosis. The flap must be handled gently (stay sutures).  
 
Pass the “belt” through the belt-loop by passing a hemostat through the belt-loop (cranial to 
caudal) and grasping the stay suture that was placed in the gastric flap. Withdraw the hemostat 
pulling the suture through the belt-loop. Draw the bulk of the stomach over to the right body wall 
with your hand rather than pulling it over by pulling the gastric flap. The gastric flap passes 
through the “belt” in a caudal to cranial direction. After making sure the gastric flap is not rotated 
or kinked in any way, it is replaced on its original wound bed and secure with simple interrupted 
sutures (3/0 or 4/0 PDS) at the corners. Appose the remaining portions of the flap using 
interrupted or continuous sutures.  

 
You might want to place 1-2 sutures along the edge of the abdominal wall “belt” to partially close 
this incision. Additionally, a couple of “safety” sutures can be placed between the stomach and 
body wall to help prevent tension on the flap while healing occurs. I especially like doing these 
sutures when I have a dogs with GDV that has a lot of gastric content which was not able to be 
removed via stomach tube.   
 
Circumcostal 
This technique is similar to the belt-loop gastropexy since it uses a pedicle flap elevated from the 
ventral aspect of the stomach. The primary difference is that the gastric flap is passed around the 
rib instead of through a muscular tunnel. It may be easier to develop the flap on the lesser 
curvature and to pass the flap in a cranial to caudal direction.  

 
Rib-fracture   
A recently published technique based on the circumcostal gastropexy. Involves the fracture or 
cutting of the rib instead of dissecting around the rib. The 12th or 13th rib is cleared of muscular 
attachments.  A bi-pedicle flap is elevated off the ventral surface of the stomach. The rib is cut 
and the exposed portion is inserted through the stomach flap. The rib is secured with a K-wire 
and cerclage wire to approximate the ends.   
 
Other considerations 
Some surgeons have used SKIN STAPLERS for securing the gastropexy. This can be done with 
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incisional or belt-loop type procedures. Healing appears to be close to normal and this technique 
could save time and make for an easier procedure - especially for a single surgeon.  
 
Role of prophylactic gastropexy:  
Indications for prophylactic gastropexy break down in to two categories:  

1. Owner requested - typically patients with a breed disposition to GDV, familial history of 
GDV, or previous owner experience with GDV.   

2. Medically indicated - includes those animals where the veterinarian feels there is an 
increased risk of GDV due to the patient’s medical condition. Examples include dogs with 
large abdominal masses after surgery (splenectomies) or dogs with history of gastric 
distention and areophagia.    

 
Discussion of prophylactic gastropexy is appropriate with owners of predisposed breeds, 
especially those animals that become extremely agitated during hospitalization or boarding or 
those that are facing multiple anesthetic or sedative episodes.   
 
Options for prophylactic gastropexy include:  

1. Any of the different “standard” surgical procedures for creating a gastropexy (see 
previous discussion),  

2. Laparoscope-assisted gastropexy, and  
3. Laparoscopic gastropexy.   

 
Open gastropexy:  

I have frequently suggested to students that an open, prophylatic gastropexy is an 
excellent method of learning how to perform gastropexies in a more controlled 
environment (i.e. not in the middle of the night, with a critical GDV patient on the table). 
Some surgeons routinely offer open gastropexy in predisposed breeds anytime they are 
in the abdominal cavity. While I have not gone that far, if we have a dog that exhibits risks 
factors for GDV and is an appropriate breed, we will offer the procedure. When done in 
conjunction with an OHE, gastropexy does require a more extensive incision. Owners 
need to be aware of this in advance. Alternatively, I have used a modification of the lap-
assisted gastropexy through a limited caudal abdominal incision. With the proper 
instrumentation, this can be easily accomplished.   

 
Laproscopic-assisted gastropexy:  

This is a technique where a laparoscope is used to identify the correct area of the 
stomach to pexy. This area is assessed via a small, paramedian incision on the right of 
mid-line. Laparoscopic graspers are used to grasp the pyloric atrium along the greater 
curvature and to elevate this portion of the stomach into the body wall incision. Once the 
desired portion of the gastric wall has been herniated through the body wall incision, the 
serosal and muscular layers of the stomach wall are incised. The gastric mucosa should 
not be incised; if the partial thickness gastrotomy incision is made too deep resulting in 
penetration through the mucosa, simply place an appropriate number of interrupted 
sutures in this layer to securely appose the mucosa and complete the gastropexy. The 
edges of the partial thickness incision is sutured to the incised transversus muscles 
created by the body wall incision. The body wall incision and the laparoscopic portals are 
closed using routine techniques. The body wall incision seems to have more swelling 
after this procedure. While this may cause some mild concern with owners, I have not 
encountered infection as a problem. The incision should calm after 3-5 days.    
    

Laparoscopic gastropexy:  
A laparoscopic (closed) gastropexy is performed completely with laparoscopic 
equipment. There is increased time and effort based on laparoscopic skills. 
Accomplished laparoscopic surgeons can use the incisional or belt-loop type techniques 
to accomplish this.     
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Introduction:  

The use of surgical staplers and electrosurgical devices in abdominal surgery have the potential 
to improve the efficiency and the success of the surgeon while improving outcomes for patients. 
At the same time, there can be a significant increase in costs and catastrophic failures associated 
with the inappropriate use of these devices. The notes will provide a brief overview of the 
mechanism of action for several devices. Specific techniques and uses will be reviewed during 
the lectures. While most of my references are for the Covidien / US Surgical devices, other 
companies offer various staplers that can be as applicable for veterinarians. My use of specific 
products is simply reflective of the devices used by our institution with which I have the most 
experience. 
 

Vascular clips: 
Vascular clips:  
Most common vascular clips are made of stainless steel or titanium. The clips come in various 
shapes (e.g. pentagon with an open edge or V-shaped), may have a reusable applicator 
(Hemoclips™; Weck Surgical) or be self-loading with a disposable applicator (Autosuture™; 
Covidien). There are vascular clips made from non-metallic materials - typically a polymer of 
glycolic acid - which lock once placed around the vascular pedicle.   

 
Metallic vascular clips are placed on vessels or pedicles to occlude and crush the tissue for 
effective hemostasis. It is important to make sure that the vessel or tissue pedicle is appropriate 
for the size of the clip chosen and that the application is consistent with the manufacturer 
guidelines. For example, Hemoclips™ have interlocking teeth on the end of the vascular clip that 
lightly engage as the clip is applied. If there is tissue interposed between these teeth, the clip is 
more prone to sliding off the pedicle.   

 
Vascular clips are sometimes used for easy pedicle ligation when performing routine 
ovariohysterectomies or castrations; however, cost may be a factor for routine use. Clips are also 
routinely used as radiopaque markers after oncologic or other soft tissue surgeries. A key point 
when applying vascular clips is the tips of the clips MUST extend beyond the tissue pedicle to be 
occluded. Allowing tissue to extend between the tips will reduce the security of the clip and could 
result in unexpected hemorrhage due to this technical error.  

Staples 
Surgical staples can be categorized into 4 types; skin staples, vascular clips, linear stapes and 
circular staplers. 

 
 Skin staples:   

Used to obtain rapid skin closure, skin staplers can be a time saver when compared to other 
methods of wound closure. However, poorly placed skin staples or inappropriate staple usage 
can result in sub-optimal wound closure with poor cosmetic results, dehiscence and wound 
infection as possible outcomes. Use of skin staples requires good subcutaneous tissue 
apposition. There should be minimal tension across the wound edges when staples are being 
used. Excessive tension will result in poor outcomes.  

 
Linear & circular staplers:  
Most linear surgical staplers work by applying a double row of stainless steel (or titanium) staples 
in two rows. The staples are placed in an overlapping pattern to help ensure the secure of the 
wound. The most commonly encountered staplers used in abdominal surgery are the 1) TA™ 
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stapler (thoraco-abdominal stapler) and the GIA™ stapler (gastrointestinal anastomotic stapler.  
The ILA is similar to the GIA™ stapler. The EEA™ stapler (end-to-end anastomotic stapler) is a 
circular stapler that is used to perform end-to-end anastomoses. Circular staplers place an 
over-lapping, double row of staples in a circular pattern and then removes a center plug of tissue 
to establish patency between the anastomosed segments. Due to costs and size limitations, the 
EEA™ stapler is not widely used in n veterinary medicine.  
 
The TA™ is commonly used in removal of large pedicles or lobes. It can be used to seal 
enterotomy or colotomy incisions although this application is severely limited in companion 
animal practice. The TA™ cartridge placed a double row of staples and the distal tissue mass is 
transected by sliding a scalpel along the TA™ cartridge. Care must be taken to avoid incision of 
deeper structures when severing tissue pedicles. In the abdominal cavity, I use the TA™ stapler 
most commonly for liver lobectomies and typhlectomies. It can also be used for partial 
gastrectomies, Bilroth I procedures and as a component of intestinal resection and anastomoses.  
 
The GIA stapler differs from the TA™ in that it creates 2 parallel lines of the overlapping staples. 
The most common usage is the performance of a functional, end-to-end intestinal anastomosis.  
The use of the GIA™ and TA™ to perform this type of intestinal resection and anastomosis will 
be discussed in detail during the lecture; however, a summary of the procedure is as follows.   
 
The segment to be resected is identified and the supporting blood vessels are ligated and the 
mesentery is fenestrated. A TA™ or GIA™ stapler is placed across the portion of bowel to 
resected. The instrument is fired and the affected bowel removed. The oral and aboral portions of 
the bowel as positioned so that the intestinal lumen is exposed (facing the surgeon) and a couple 
of positioning sutures are placed between the intestinal segments to hold them in position. The 
two limbs of the GIA™ stapler are placed into the lumen of each intestinal segment. The 
instrument is mated and fired. The GIA™ ‘s action will create a stoma between the intestinal 
segments. The final position of the procedure is to close the open segment and this is done with 
an inverting suture pattern or by placing a TA™ stapler over the open stoma. While this 
anastomosis may appear unusual, the flow of intestinal ingesta is maintained. The primary 
advantage is the speed of the procedure comparted to a hand-sewn anastomosis. The primary 
disadvantage is the cost of the instrumentation and the learning curve associated with the 
procedure. A recent review suggested that with proper training on device use, staplers can be 
effectively employed by veterinarians with varying levels of surgical training and experience.  

 
Electrosurgical devices: 

Monopolar 
Electrosurgical units - commonly (and incorrectly) referred to as “cautery” - can be an essential 
instrument for practices with a significant surgical load. The ability to better manage operative 
hemorrhage for small vessels or the ability to use the cutting functions for specific applications 
can be extraordinarily useful. These units pass a DC current from a generator though a surgical 
specialized surgical pen, through the patient to a receiving source (“ground plate”) and them back 
to the generator. The use of electrosurgical instruments and specific applications for general 
surgical practice will be discussed in detail during the lecture.     

 
Bipolar 
Laproscopic surgical procedures have increased the need for effective sealing devices that can 
be used in conjunction with minimally invasive surgical (MIS) techniques. The LigaSure™ product 
line was originally designed for laproscopic use (through various sized portals) although 
introduction of additional hand pieces makes it convenient to use this technology during open 
surgical procedures as well. A LigaSure™ can be purchased as a stand-along unit or in 
conjunction with other electrosurgical capabilities as a ForceTriad™.  For the purposes of this 
presentation, I’ll refer to both units as a LigaSure™ 
 
The LigaSure™ is a “sealing” device. It used energy to melt collagen which then creates an 
effective, hemostatic seal of the tissue. It is important to realize the effectiveness of the 
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LigaSure™ technology is limited to those tissues with a relatively high collagen content (i.e. blood 
vessels) and poor results will occur when the LigaSure™ is used to seal tissue with a low 
collagen content.   
 
The LigaSure™ device uses a proprietary software which measures the impedance of the tissues 
to determine when there has been enough energy delivered to create an effective seal of the 
target tissue. An audible tone indicates to the surgeon that the sealing cycle has been completed. 
At that point, the surgeon can either transect the tissue using the LigaSure™ hand piece or 
remove the hand piece and sever the tissues manually. Not all LigaSure™ hand pieces have the 
ability to transect the sealed tissues.  
 
The ability of the LigaSure to create an effective seal on vessels up to 7 mm in diameter has 
meant that we are able to use this device as an alternative to ligatures, vascular clips or surgical 
staples in certain applications. We routinely use the LigaSure for rapid splenectomy in dogs and 
cats and for laparoscopic neutering. Although the hand pieces are often price-prohibitive, 
re-processing is possible using either ethylene oxide or plasma sterilization. 
 
Specifics for appropriate LigaSure™ application will be discussed during the lecture.  
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Triage – Sharpen Your Hands, Eyes, Ears, and Mind 

Kenichiro Yagi, BS, RVT, VTS (ECC, SAIM) 

 

A panicked owner brings in their pet with an emergency, what do you do? Technicians are often 

the first line in assessing the patient’s status upon presentation. One must swiftly determine how 

urgently the patient requires care. This decision is made through using our basic senses 

consisting of our hands, eyes, ears, and sharp mind to put it all together.  In some situations, one 

may be faced with the challenge of placing patients presenting at the same time into priority 

order of having their problems addressed. This act of triaging, or sorting patients into the order 

they need to be seen, is a heavy responsibility for technicians, with mistakes potentially being 

very costly to the patient. The word “Triage” historically arose from disaster situations, whether 

manmade or natural, where a large number of patients would simultaneously present with 

varying degrees of wounds and ailments, requiring swift, but accurate prioritization of resources 

to administer treatment. In veterinary practices of today, these dire situations of mass casualties 

and injury are thankfully rare. However, a busy and full emergency room with clients all wishing 

their pet in need of care to be seen is a strong reality. The ability to effectively and swiftly assess 

patients and rate the urgency of intervention is an invaluable skill in emergency medicine.  

 

PRIMARY SURVEY (Initial Assessment) 

The assessment made on a patient as they walk in through the door is commonly referred to as 

the primary survey, initial assessment, initial survey, or any other combination of those words. 

Whatever the term you decide to use, the primary survey consists of a quick assessment of the 

patient’s status regarding their urgency in need for medical interventions.  The purpose of this 

survey is to determine whether the patient has any life threatening problems in which case they 

are prioritized to be seen sooner than those without imminent threat to their lives. The survey 

involves assessment of the respiratory, cardiovascular, and neurologic systems for signs of 

compromise. The respiratory and cardiovascular systems together maintain the body’s ability to 

deliver oxygen molecules required for generation of energy needed for physiologic function. 

Compromise to delivery of oxygen to the brain can elicit neurologic symptoms, with additional 
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primary neurologic disorders that are life-threatening if not controlled. There are also specific 

physical signs a technician should have knowledge of in order to prevent patients from being 

allowed to progress into a life-threatening status.  

Veterinary practices having a preset procedure in receiving emergency walk-ins is the first step 

to providing swift attention when a patient present urgently. Front desk personnel should be 

trained in recognizing some of the most severe signs, and procedures to request aid from a 

technician should be in place. When a technician approaches the patient, the primary survey 

begins the moment the patient is within visible range. The letters ABCDE (Airway, Breathing, 

Cardiovascular, Disability/Dysfunction, External/Exposure) can be used as a mnemonic for key 

points to consider when performing a primary survey for any patient. 

As one approaches a patient the patient’s mental alertness, or mentation, of a patient should be 

evident. A comatose (unable to rouse even with noxious stimuli) patient should immediately 

receive the medical team’s attention and be quickly evaluated for the potential cause. Is the 

patient breathing? Is the heart beating? Are pulses palpable? If the answer to any of these 

questions is “No” or if one is unsure, the patient should be thought to be in cardiopulmonary 

arrest (CPA)  and have cardiopulmonary resuscitation (CPR) performed after confirming with 

the owner (whenever possible). If the patient is not in CPA, the primary survey can proceed 

further to evaluate the severity. 

Respiratory Assessment: Whether the patient is breathing or not should be evident as you walk 

up to the patient. Making a note of respiratory rate, character, and sounds (both external and 

auscultated with a stethoscope) will allow determination of presence of a respiratory problem. 

Impairment in air movement may result from an upper airway obstruction, often resulting in 

upper airway sounds such as strider (coarse whistling noise) and stertor (snorting like noise). 

Inspiration time is typically prolonged as the patient needs a longer time to fill a normal tidal 

volume through the narrowed airway. In the case of upper airway obstruction, from a foreign 

object, the object should be promptly removed to restore a patent airway. When anatomical 

structures cause airway obstruction or narrowing, medical or surgical intervention may be 

needed.  
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Respiratory character will give insight into the level of difficulty the patient is having in meeting 

oxygenation and ventilation demands of the body. Exaggerated effort can indicate pulmonary 

dysfunction or compensation for metabolic acidosis, while shallow chest excursion can indicate 

pleural space disease (pneumothorax, pleural effusions) or neuromuscular dysfunction. 

Auscultation of crackles indicates fluid accumulation in the alveoli (pulmonary edema, 

pneumonia, contusions), while air movement sounds may be muffled or absent in particular areas 

with pleural space diseases. A patient in severe respiratory compromise may exhibit an 

orthopneic position (sitting sternally with extended neck and abducted forelimbs to reduce 

airway resistance and improve chest expansion), cyanotic mucous membranes, and impaired 

mentation.  

Cardiovascular Assessment: The cardiovascular system can be evaluated through various 

physical parameters. Pale mucous membrane (MM) color indicates vasoconstriction in 

compensation for poor oxygen delivery (e.g., hypovolemia, cardiac dysfunction, or hypothermia) 

or could also be attributed to anemia. A red MM color indicates vasodilation, and could occur in 

patients with sepsis, systemic inflammation, or hyperthermia. Molecular changes to hemoglobin 

can also alter MM colors. Carbon monoxide toxicity forms carboxyhemoglobin and cause red 

MM, while methemoglobinemia will make it appear brown. Capillary refill time (CRT) is 

prolonged when vasoconstriction and circulatory compromise is present, while CRT is shortened 

when vasodilation is present. The combination of pale MM and prolonged CRT will point 

towards the patient being affected by causes of poor perfusion such as hypovolemia or heart 

failure. The combination of red MM and shortened CRT is one of the common signs of sepsis 

and systemic inflammation.  

There are many reasons the heart rate may be elevated or decreased. In a patient with 

cardiovascular compromise (hypovolemia, heart failure), the heart rate is often elevated as a 

compensatory mechanism to increase cardiac output to achieve adequate oxygen delivery. 

Tachycardia is also present when oxygen content of the blood is low from anemia or pulmonary 

dysfunction. Other causes of tachycardia include pain, hyperthermia, stress, and 

hyperthyroidism. Bradycardia can be a late sign of perfusion compromise, and is often 

accompanied by altered mentation. Other causes of bradycardia may be electrolyte disturbances 

such as hyperkalemia seen in urethral obstructions or hypoadrenocorticism, drug overdose, 
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chemical toxicities, head trauma, heart disease, and hypothermia. Palpating arterial pulses and 

determining the quality as the heart is being auscultated will help determine the quality of the 

stroke volume being produced by the heart as well as the vessel tone. A tall, wide (“bounding”) 

pulses may be felt with high stroke volumes or vasodilation, seen in patients exhibiting systemic 

inflammation, sepsis, or hyperthermia. Weak pulses are felt in patients with small stroke volumes 

or vasoconstriction, and can be because of hypovolemia, heart failure, or hypothermia. A pulse 

deficit is felt when the heart contracts without creating effective stroke volumes and indicate 

cardiac dysfunction such as ventricular arrhythmias and atrial premature contractions. Absent 

pulses can be from thromboembolism (impedance of flow to the vessel) or severe 

vasoconstriction if there are auscultated heart beats.  

Mentation, classified as alert, obtunded (dulled or slowed response), stuporous (only responding 

to noxious/painful stimuli), and comatose (unable to respond), also serves as an indicator for 

cardiovascular function. The brain depends on maintenance of cerebral perfusion pressure by the 

cardiovascular system to deliver oxygen rich blood to the brain. An alteration in mentation 

results when cardiac output is not sufficient to provide blood flow to the brain. It is important to 

note that alteration in mentation is not always related to cardiovascular dysfunction and may be 

due to the respiratory system’s ability to oxygenate the blood, or a primary neurologic problem 

(brain trauma, for example). A difference in temperature between the body core and extremities 

may be exaggerated in the case of cardiovascular compromise. This occurs because the source of 

heat for the extremities is blood flow. With cardiovascular compromise, vasoconstriction is often 

present and prevents the usual amount of heat exchange from occurring between the body core 

and the extremities.  

Each of these parameters taken individually may not give us any definitive answers to the 

patient’s problem. It is the interpretation of the parameters combined that allows us to assess the 

cardiovascular status of the patient. For example, a patient presenting at emergency services after 

a few days of vomiting and diarrhea showing tachycardia, weak pulses, pale MM, prolonged 

CRT, obtunded mentation, and cold extremities likely is hypovolemic and requires swift 

intervention. A patient presenting after a few days of vomiting with tachycardia, bounding 

pulses, red MM, shortened CRT, obtunded mentation, warm extremities, with an owner 
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mentioning they could not find one of the dog’s favorite toys would make us suspicious of a 

gastrointestinal obstruction with possibly septic abdomen.  

Neurologic Assessment: The patient’s neurologic status should also be considered. As 

mentioned above, the mentation of the patient can be altered by either respiratory or circulatory 

dysfunction, but could be due to a primary neurologic issue. A patient with normal respiratory 

and circulatory parameters with altered mentation requires prioritized attention of the 

veterinarian. In addition to mentation, the eyes can give insight to neurologic dysfunction 

through observations of pupil size, nystagmus, menace reflex, palpebral reflex, and pupillary 

light reflex. Postures serve as indications of neurologic problems. Decerebrate rigidity, 

characterized by opisthotonus (backward arching of neck and back), extensor rigidity in all four 

limbs, and severely altered mentation may indicate trauma involving the midbrain. Decerebellate 

rigidity indicates rostral lobe lesions and is characterized by opisthotonus, thoracic limb rigidity, 

and normal mentation. Shiff-Sherrington posturing occurs with spinal cord lesions between T2 

and T4, characterized by extensor rigidity of the forelimbs with flaccid paralysis of the hind 

limbs.  

External Signs: There are many external signs which require immediate intervention. Patients 

arriving in a seizure will require the veterinarian’s attention for administration of anticonvulsants 

or blood glucose check for hypoglycemia (a common cause of seizures for young and small 

patients). Severe and active external hemorrhaging will require temporary intervention with 

application of pressure to thwart the rate of bleeding, given there is no reason to think the 

application of pressure will be an even larger detriment (i.e., brain trauma could occur if pressure 

is applied through a skull fracture). Arterial hemorrhage will show obvious pulsation and 

typically requires ligation to prevent hypovolemia and anemia through blood loss. The abdomen 

may be distended abdominal bleeding is occurring or in a patient with a gastric dilatation 

volvulus (GDV).  

The goal of the primary survey is not necessarily to determine the exact medical diagnosis for the 

patient’s problems, but to assess the patients for each of these systems and determine whether the 

patient has any life-threatening problems requiring immediate intervention. If the patient does 

have a life threatening problem, interventions to stabilize the patient should be instituted 

immediately. Monitoring parameters and simple diagnostics in addition to what is possible 
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through the “low tech” assessment such as blood glucose, PCV/TP, blood pressure measurement, 

pulse oximetry, and patient side chemistry analysis may be performed to further discern the 

cause of the patient’s problems. Respiratory problems may require oxygen therapy, 

thoracocentesis, drug administration (diuretic, bronchodilators) or even mechanical ventilation 

stabilize. Circulatory dysfunction relating to hypovolemia or vasodilatory shock (sepsis, systemic 

inflammation) requires intravenous fluid resuscitation with crystalloids and colloids and 

potentially vasopressors to provide proper perfusion. Clinical anemia may require immediate 

blood transfusions to provide adequate oxygen carrying capacity. Once the patient is stabilized, a 

more thorough evaluation, called the “secondary survey” (and all its variation in phrasing) is 

performed.  

The secondary survey involves reassessment of the primary systems included in the primary 

survey to determine the effect of stabilization efforts. A thorough history will be obtained to help 

determine the cause and find any additional considerations to make (previous medical history). 

The respiratory system can be further evaluated through blood gas analysis, pulse oximetry, end-

tidal CO2 measurement (if applicable), radiographs, or evaluation of any fluid obtained through 

thoracocentesis. The cardiovascular system can be evaluated through arterial BP measurement, 

central venous pressure, ECG, or echocardiogram. A thorough neurologic exam may be 

performed at this time. The abdomen, any wounds, urinary system, coagulation status, and a 

complete chemistry are all additional points to evaluate. 

 

Triage System 

There are various triage system designs used in a veterinary practice. Regardless of the exact 

system used, the system attempts to classify patients into levels of urgency. The categories are 

divided based on the timing a patient requires intervention and commonly uses a 3 to 5 level 

structure ranging from non-urgent to immediate resuscitation. For example, a 4 level structure 

may classify urgency of intervention into 1) Non-urgent (1-2hr), 2) Urgent (15-45 min), 3) 

Emergent (5-15 min), and 4) Resuscitative (immediately).  

The determination of urgency depends on the assessment of primary systems during the primary 

survey. Any patient with severe compromise to the respiratory, cardiovascular, and neurologic 
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systems should be classified as requiring immediate attention (cardiopulmonary arrest, 

respiratory distress, decompensated shock, comatose mentation, active seizure, etc). Patients who 

are currently stable due to compensatory response or with a condition that can imminently lead 

to decline are classified as emergent (significant hemorrhaging, respiratory effort, dulled 

mentation, compensatory signs of shock). Patients without compromise to primary systems but 

with problems requiring medical attention shortly are classified as urgent (closed fractures, 

significant lacerations, vomiting/diarrhea without significant signs of cardiovascular 

compromise, abscess). Nonurgent patients are those who have no compromise to primary 

systems and have medical conditions that are very unlikely to change in status within hours 

(suture removal, simple constipation, tick removal, lameness with no obvious fractures).  

Many common emergencies such as abdominal hemorrhaging, GDV, urinary obstruction, and 

pericardial effusion are typically classified as emergent, though these conditions may lead a 

patient to be in a state requiring immediate intervention (urinary obstruction leading to 

hyperkalemia induced cardiac dysfunction, for example) or be in a stable state allowing other 

emergent conditions to be treated beforehand. On the other side, something seemingly “simple” 

as an abscess can lead to sepsis or a lump on the thigh may be a large hematoma from a severe 

coagulopathy. Patients with typically minor medical issues may also be experiencing significant 

levels of pain and stress. Because of this, assessment of each individual patient separated from 

typifying of specific conditions. A systematic, thorough yet swift evaluation of the primary 

system without bias from the obvious or owner claimed problems through the use of your hands, 

eyes, ears, and critical mind is imperative in providing care to patients in an appropriate order.  
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CPR – The RECOVER Initiative and Evidence-Based Methods 
Kenichiro Yagi, BS, RVT, VTS (ECC, SAIM) 

Adobe Animal Hospital/Foothill College, Los Altos, CA 
 

In June of 2012, the Reassessment Campaign on Veterinary Resuscitation (RECOVER) published the first 
evidence based guideline for veterinary cardiopulmonary resuscitation (CPR). The initiative was launched after 
considering the difference in success rates of CPR between human (20%) and veterinary (6-7%) settings, with the 
human counterpart having established evidence-based guidelines through the American Heart Association. There 
are definitely physiologic and anatomic differences between human patients and veterinary patients, but one 
would expect a comprehensive, evidence-based treatment strategy on execution of CPR to improve the outcome 
through optimization of the CPR protocols. The RECOVER initiative was carried out through the involvement of 
over 80 experts from the American College of Veterinary Emergency and Critical Care (ACVECC) and American 
College of Veterinary Anesthesia (AVTA) of multi-national background evaluating published studies available to 
answer clinical questions organized into 5 different subtopics to arrive at a consensus guideline. This 
groundbreaking effort not only produced a guideline that is now utilized all over the world to refine CPR practices, 
but has also injected fuel into the drive towards evidence-based practices in veterinary medicine, and sparked 
many other movements in the process. 

Evidence in CPR 

Many clinical questions asked in 5 different “domains” of (1) Preparedness & Prevention, (2) Basic Life Support, 
(3) Advanced Life Support, (4) Monitoring, and (5) Post-Cardiac Arrest Care were answered to confirm or 
disprove existing beliefs, provided new knowledge, and also allowed us to identify gaps in the knowledge 
available to come to definitive answers. 

The guideline emphasizes importance in early initiation of CPR as a key factor in successful outcome. 
Preparation for swift intervention when a patient going into cardiac arrest can be accomplished through thorough 
training of the staff in both didactic (knowledge) and psychomotor (physical) aspects of CPR. CPR drills 
simulating the arrest and response allows staff members to better understand the sequence of events and 
potential turns the event may take. Periodic refresher training sessions at least every 6 months is recommended. 
Preparation of the facility through setup of a crash cart in a central location, which is regularly checked for stock 
with a detailed checklist will allow for easy access to supplies and equipment required for CPR. Cognitive aides 
consisting of the CPR algorithm, drug dosage charts, CPR priority checklist should be readily available in the 
emergency area, with the staff trained on their usage prior to the event, helping adherence to proper protocol.  

Swift intervention is better made when cardiopulmonary arrest (CPA) is recognized quickly, and CPR initiated. 
Assessment of the patient for CPA should be performed in no more than 10-15 seconds through a standardized 
approach. If CPA is even suspected, chest compressions should be started right away since any delay can 
significantly reduce the chance of success, accurate assessment of a lack of a pulse is difficult without taking a 
long time, and performing compressions on a patient that is not in CPA brings very little harm. In an inpatient 
situation, clear identification of patients at risk of CPA to the staff should allow for earlier recognition.  

Basic Life Support 

CPR starts with provision of basic life support (BLS) as the priority, and most important aspect of CPR. The 
mnemonic CAB is now used to describe the priority order of circulation, airway, and breathing, because breathing 
is not helpful in oxygen delivery if circulation of blood has ceased. Evidence points towards delay in initiation of 
compressions leading to lower success rates in CPR. In regards to compressions, there were no differences seen 
between right and left lateral recumbency. Chest compressions should be performed to 1/3 to 1/2 of chest width 
(which takes quite a bit of force for large animals, while moderation may be required for smaller patients) at a rate 
of 100-120 compressions per minute while allowing full chest recoil in between. The compressions should be 
focused at the highest point of the chest for dogs with normal conformation, over the heart for keel-chested dogs, 
and over the sternum in flat-chested dogs (such as some bulldogs). Small dogs and cats should have 
compressions performed over the heart, and compressions may be performed with a circumferential or two-
handed technique. The use of a metronome, songs, or other methods of keeping the rate consistent to 
recommended rates is useful. Even when compressions are executed properly, it may only produce about 30% of 
normal cardiac output, which illustrates the need for swift and proper compressions during CPR. Interrupting of 
compressions significantly reduces the forward flow created through consistent application of compressions, and 
is best avoided. Compressions should not be stopped to auscultate the heart, check for pulses, assess the 
patient, or place an endotracheal tube for a full 2 minutes per cycle of compressions. 10-15 seconds in between 2 
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minute cycles should be used for assessment of the patient, and compressions resumed promptly if no change in 
CPA is seen. The compressor should be switched between cycles as well, to prevent physical fatigue as 2 
minutes of repetitive compressions is physically demanding.  

The airway should be verified to be patent, and any obstructions dislodged. Endotracheal intubation should be 
performed without interruption of compressions, and ventilations performed approximately at 10mL/kg tidal 
volume (or 20cmH2O of pressure if no spirometer) at 10 breaths per minute with an inspiratory time of 1 second. 
Hyperventilation is best avoided to prevent vasoconstriction from low CO2 levels leading to poor cerebral 
perfusion. Mouth-to-snout ventilation may be used if supplies for endotracheal intubation are not available. In the 
case of single person CPR, 2 short breaths in between 30 chest compressions is recommended.  

Advanced Life Support 

With basic life support provided, the attention of the CPR team should be directed to providing advanced life 
support, including monitoring, drug therapy, and electrical defibrillation. The two forms of monitoring that prove 
useful during CPR is the electrocardiogram (ECG) and end-tidal carbon dioxide (ETCO2) monitoring. Pulse 
oximeters and oscillometric or Doppler blood pressure monitoring is not effective in assessment during CPR due 
to movement and poor perfusion state. The electrocardiogram is also prone to motion artifacts during 
compressions, making interpretation difficult. Regardless, specific tracings may be seen during or in between 
compression cycles, guiding therapy. Asystole, pulseless electrical activity (PEA) and ventricular fibrillation (VF) 
are notable arrhythmias seen in CPR.  

Capnography, or measurement of CO2 in the breaths coming out of the patient is monitored easily in a patient 
that is endotracheally intubated. ETCO2 measurement is the most reliable form of monitoring for effective 
compressions since the level of CO2 measured correlates to the level of perfusion the lungs are receiving, given 
there is no severe pulmonary pathology. ETCO2 levels higher than 10-15mmHg during CPR was observed to 
give a higher chance of return of spontaneous circulation (ROSC). Upon ROSC, ETCO2 increases significantly as 
perfusion to the lungs are re-established, and can be used as an indicator of ROSC.  

Drugs can be administered intravenously (IV) or intraosseously (IO) during CPR, and access should be 
established without interruption of compressions. Vasopressors, parasympatholytics, anti-arrhythmics, reversal 
agents, IV fluids, and alkalinizing agents are used in specific situations during CPR. Vasopressors are indicated 
for use in CPR regardless of ECG readings to increase systemic vascular resistance and optimizing perfusion 
through the reduced cardiac output. Epinephrine, an alpha-1, beta-1 and beta-2 adrenergic agonist causes 
vasoconstriction, and is given at a low does (0.01mg/kg) initially, and at a high dose (0.1mg/kg) with prolonged 
duration of CPR. Vasopressin is an alternative that may be used in place of epinephrine at 0.8U/kg. Both 
vasopressors are given every other cycle of compressions due to its half-life.  

Atropine has traditionally been given as an anticholinergic and a sympatholytic drug. There is minimal evidence 
indicating benefits of atropine administration during CPR, though there is also no evidence of harm. Atropine is 
given at 0.04mg/kg IV or IO at the initiation of CPR or as soon as IV or IO access is established, with redosing 
performed every other cycle of compressions. Anti-arrhythmics may be useful in ventricular fibrillation (VF) that 
does not respond to electrical defibrillation. Amiodarone at 2.5-5mg/kg IV or IO is recommended, with lidocaine at 
2mg/kg slow IV or IO being a secondary option. Reversal of any anesthetic or analgesic drugs seems reasonable 
though no evidence is seen. Opioids can be reversed with naloxone (0.04mg/kg), benzodiazepines with 
flumazenil (0.01mg/kg), and alpha-2 agonists with atipamezole (0.1mg/kg) or yohimbine (0.1mg/kg), each IV or 
IO.  

Intravenous fluids may be beneficial if the patient is known or is suspected of hypovolemia to help restore 
intravenous volume and perfusion, but is unlikely to be of any benefit (and may even be detrimental) to those that 
are euvolemic or hypervolemic. Corticosteroid administration may have been traditionally performed, though 
evidence suggests more potential harm than benefits, discouraging its use. Sodium bicarbonate administration is 
considered in patients with prolonged CPA (10-15 minutes) to counter effects of metabolic acidosis which is likely 
to be present.  

Electrical defibrillation is useful in patients with VF and has been associated with a higher rate of ROSC. Electrical 
defibrillation delivers an electrical shock to the heart “resetting” the myocytes and allowing them to resume a more 
orderly conduction and contraction pattern. Monophasic and biphasic defibrillators are available on the market. 
Biphasic models are recommended over monophasic because of the higher success rate and less damage 
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caused by a lower current used. Defibrillation should be performed in between compression cycles to minimize 
interruptions and allow for recharging of the defibrillator should repeated discharges be necessary.  

Post-Resuscitation Care 

The survival to discharge rate of a patient that successfully achieves ROSC is quite low, reported to be 16% in 
one veterinary study. The final outcome has a multitude of factors including underlying disease, the cause of 
CPA, and damage to tissues sustained during and after CPR. Post-resuscitative care is directed towards 
respiratory optimization performed through monitoring and providing adequate ventilation and oxygenation, 
hymodynamic support with IV fluids, vasopressors, and inotropes as indicated, and neuroprotective therapy 
consisting of seizure control, permissive hypothermia, and intracranial pressure control. Optimization of the 
respiratory, cardiovascular, and nervous systems allows the best chance for patient life to continue while the 
underlying disease is treated.  

Non-medical Aspects 

Even when patients at risk of CPA are identified ahead of time and the team is prepared with the appropriate 
facilities to perform CPR, administration of CPR can be quite chaotic. The aim is to bring as much organization 
and order to the chaos as humanly possible. One of the biggest factors to keeping the order is the organization of 
a team. There are several roles to be established ahead of time in training for any one person to be comfortably 
able to fill all roles necessary. The roles needed are: CPR leader, compressor, ventilator, record keeper, drug 
handler, and the veterinarian. The CPR leader should be identified at the beginning of CPR, so assigning of 
subsequent tasks can begin immediately. Staffing permitting, the CPR lead should be freed from tasks aside from 
assigning and keeping the team organized. Compressor and ventilators provide the compression and ventilation, 
and may make sense to alternate with each other between compression cycles if staffing is limited. The record 
keeper should keep a detailed medical record during CPR, and this task is facilitated with a CPR record form. The 
drug handler will prepare and administer drugs in most cases. The veterinarian ideally is not fulfilling any of these 
roles, being able to focus on the patient and making judgments on whether CPR efforts should continue, 
decisions on drug administration, communication with the owners, and any medical interventions that are 
necessary for the patient.  

Communication during CPR is also vital to inn organizing the effort and preventing mistakes. Closed-loop 
communication, performed through the person making a request addressing an individual clearly by name, the 
addressed individual repeating back their understanding of the request, the request being fulfilled being 
announced, and the requestor acknowledging the completion. For example: 

CPR Lead: “Louie, please give a low dose of Epinephrine.” 
Louie: “Getting low dose Epi… 0.2ml” 
Louie: “Injecting low dose Epi” 
CPR Lead: “Thank you Louie” 

Keeping the communication loops closed each time may feel awkward if it is not used on a regular basis, but 
contributes to very organized communication allowing everyone on the scene to stay on the same page on the 
status of the CPR. Double checking each other on tasks being performed is also possible, preventing the 
preventable mistakes.  

Debriefing is another form of communication that is hugely beneficial for the team, regardless of the outcome. 
After the conclusion of CPR, every member should participate in a 5-15 minute debriefing session discussing the 
CPR. The discussion will be lead by the CPR lead, discussing the following points: 

1. What went well with this CPR session? 
2. What could we have done differently? 
3. Are there any goals we can set for ourselves for future CPR sessions? 
4. Are there any serious concerns you would like to bring up? 

Debriefing sessions will bring your team even closer together as a functional unit. This also provides opportunities 
for staff members to express any stress they may have faced in a productive and constructive manner, and a 
chance for better understanding of the event that passed. Debriefing is intended for us to be able to think towards 
bettering our effectiveness in CPR, providing each individual patient the best possible chance of recovery and 
positive outcome. Bring your open mind, active listening, and participation to each of these debriefings. Commend 
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each other on what was done well, regardless of the outcome. Discuss what could be done differently to perform 
CPR better. Every opinion is important, and should be discussed in a professional manner. Being open in 
communication requires trust and willingness to give and take feedback without bias and being personally 
affected.  

Has RECOVER Made a Difference? 

In the first year since the implementation of the RECOVER guideline into our CPR training protocol, a total of 54 
CPR efforts (35 dogs,18 cats, 1 chinchilla) have been made at the author’s practice (data collection for the 
second year is ongoing). The average age was 9 years old, with variable reasons. The average duration of CPR 
was 11 minutes, with the shortest effort lasting 1 minute and the longest 32 consecutive minutes (one effort lasted 
47 minutes total, with intermittent ROSC). The ROSC rate was 24.1% (13 of 54), with a survival-to-discharge rate 
of 3.7% (2 of 54). The average duration of CPR effort achieving ROSC was 9.5 minutes (high: 27, low 1). One of 
the patients who were eventually discharged was suspected to have experienced hyperkalemia related cardiac 
arrest from urinary obstruction, while the other was suspected to have suffered from severe metabolic acidosis 
and potential over-supplementation of potassium as insulin doses were reduced without a change in KCl content 
of IV fluids (diabetic ketoacidosis patient). Comparison with previously published statistics unfortunately does not 
yield a significant difference at our practice. The staff, however, feels better prepared for the ultimate emergency, 
and feels confident the best chances are provided for each of our patients.  

Other Effects of RECOVER 

RECOVER has brought on some indirect changes to the veterinary field in addition to providing standardization of 
CPR protocols. The Academy of Veterinary Emergency and Critical Care Technicians (AVECCT) is in the process 
of using similar evidence grading methods used by the RECOVER initiative in creating evidence-based nursing 
guidelines, inspired by the initiative. Evidence-based veterinary medicine (EVBM) has gained significant 
momentum since RECOVER guidelines were published, and while this could be temporally a coincidence, there 
is no denying the initiative adds significant weight to the importance of EVBM. ACVECC is now offering a college 
sanctioned veterinary CPR BLS training program through Veritas, offering certification for both didactic and 
psychomotor training. The training program, in the long term is anticipated to reach the public. As the immediate 
next steps, an advance life support course is being designed, and a trainer certification program is also in the 
works. Advancement in the field of veterinary emergency and critical care has been accelerated due to the 
RECOVER initiative. Exciting times.  
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JUST BREATHE! RESPIRATORY EMERGENCIES 
 

Kenichiro Yagi, BS, RVT, VTS (ECC, SAIM) 
Adobe Animal Hospital, Los Altos, CA 

 
 Respiratory distress is a very common form of emergency in veterinary medicine. The primary 
role of the respiratory system is to oxygenate and remove CO2 from the blood. Inability for patients to 
properly oxygenate blood and saturate hemoglobin (hypoxemia) will lead to inadequate delivery of 
oxygen to the tissues (hypoxia). In a hypoxic state, cellular energy production is shifted primarily to 
anaerobic metabolism, resulting in lactic acid buildup and acidemia (metabolic acidosis). In addition, 
insufficient alveolar ventilation will lead to an elevation in the arterial CO2 level, or hypercapnia. 
Hypercapnia leads to respiratory acidosis, decreases cardiac contractility, and depresses diaphragmatic 
function. Both of hypoxemia and hypercapnia, when allowed to persist, will lead to the demise of a patient 
and swift assessment of respiratory compromise is required for appropriate treatment. 
 
Initial Assessment and Treatments 
 

Assessment of a patient starts from external physical signs. Patients presenting with signs such 
as tachypnea, increased respiratory effort, and open-mouth breathing are clearly in trouble. Exaggerated 
movement of parts of the body surrounding the physical construct of the airway such as flaring nostrils, lip 
movement with respiration, sucking in and out of the skin under the chin and thoracic inlets, and 
paradoxical abdominal movement are all signs of severe respiratory distress. An orthopneic position, 
characterized by open-mouth breathing, extending of the head and neck, sitting up sternal, and abduction 
of the elbows in the effort to open up the airway as much as possible, is another common external sign of 
respiratory distress. If the patient progresses to being unable to hold themselves up, going into lateral 
recumbency with no improvement in respiratory signs, the patient may be experiencing respiratory fatigue 
and facing imminent arrest.  

Assessment and treatment of a patient in respiratory distress poses a dilemma, as swift 
determination of the patient’s problem is required, yet they may be compromised such that the stress of 
diagnostics and treatment may push them into respiratory and cardiac arrest. These patients are in a very 
fragile state, and initial efforts are aimed at improving the patient’s ability to breathe while minimizing 
stress and deterioration in respiratory status. Providing oxygen supplementation through flow-by, mask, 
induction chamber, or cage would be one of the first lines of therapy to alleviate distress. 

Patients in respiratory distress are often very anxious, which often makes the patient even more 
dyspneic. A light sedation with small doses of benign sedative such as butorphanol may be beneficial to 
help ease anxiety. The staff working on the patient should conduct themselves in a calm and quiet 
manner yet maintaining swiftness. A calmer environment will not only benefit the patient, but may benefit 
a worried owner. The presence of the owner can either be beneficial or detrimental to the patient, and 
staff directing attention to calming a panicked client (and successfully doing so) may also help the patient.  

Diagnostics and treatment such as physical examination, radiographs, blood work and IV 
catheterization may have to be held off until the patient is more relaxed and breathing better. Evaluation 
of a patient’s respiratory problem begins with external visualization of their breaths. The manner in which 
a patient breathes is adapted to the method requiring the least work of breathing. An obstructive 
breathing pattern, involving a prolonged inspiration (upper airway) or expiration (intrathoracic lower 
airways), will be observed in patients with narrowed airways. A restrictive breathing pattern, involving 
shallower but tachypneic breathing, will be observed in pleural disease or reduction of lung compliance. 
Abdominal effort may be seen with patients with compromised lungs. Certain conditions (anemia, 
metabolic acidosis, and pain, for example) can cause “non-respiratory look-alikes”.  

Auscultation is a valuable skill in early detection and detection of change in lung states. Stertor 
(snoring), wheezes (whistling), and stridor (high pitched noise) can indicate different upper airway issues. 
Crackles indicate fluid in the alveoli, such as in pneumonia or pulmonary edema. The location lung 
sounds are present or absent in helps indicate causes as well. Cardiogenic pulmonary edema often 
begins near the heart (perihilar region), and aspiration pneumonia often originate in the cranioventral 
lobes. Absence or decrease in lung sounds in the caudal and ventral fields may indicate pleural effusion, 
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while dorsal fields may be due to pneumothorax. While abnormalities in auscultations do not lead to a 
diagnosis, it serves as an indication for further diagnostics.  

If a pleural space issue like pleural effusion of pneumothorax is suspected, performing 
thoracocentesis to evacuate the fluid or air can provide diagnostic information and therapeutic treatment 
simultaneously. The staff should be prepared to perform endotracheal intubation and provide positive 
pressure ventilation (PPV) if the patient does not stabilize with initial treatment and continues to get 
progressively worse. 

 
TYPES OF RESPIRATORY EMERGENCIES 
 
Upper Airway Problems 
 

Upper airway issues leading to respiratory distress are common in veterinary medicine, and can 
involve various causes. Laryngeal paralysis is a common in older, larger breed dogs, with a higher 
prevalence in males. A loss in innervation of the cricoarytenoideus dorsalis muscle leads to atrophy, 
preventing the arytenoid cartilage from being abducted. This narrows the laryngeal opening, leading to an 
increase in airway resistance. Causes may be congenital, or be due to trauma, neuromuscular disease, 
neoplasia, hypothyroidism, or idiopathic. Affected dogs exhibit inspiratory stridor, exercise intolerance, 
ptyalism, and a change in their bark. Laryngeal paralysis can cause severe respiratory distress and 
collapse depending on severity. Medical management may be possible with the goals of minimizing 
stress, excitement, and exposure to high environmental temperature. Surgical treatment is most effective, 
involving unilateral lateralization of the arytenoid cartilage, or laryngeal tie-back. Chances of aspiration 
pneumonia are increased in dogs undergoing this procedure. Cats rarely present with laryngeal paralysis, 
though a study suggests laryngeal paralysis a differential for cats with dyspnea, inspiratory stridor, 
coughing/gagging, or a change in voice, with complete resolution through unilateral lateralization. 

Brachycephalic syndrome results from anatomical abnormalities seen in brachycephalic breeds 
leading to upper airway narrowing or obstruction. Stenotic nares, enlarged tonsils, and elongated soft 
palate require the breed to create larger negative pressure to breath normally, creating a narrowed airway 
from hyperplasia of the airway beyond the nares. A further increase in negative pressure may evert 
laryngeal saccules and collapse the larynx or trachea. Pulling of air through the narrowed airways can 
further cause inflammation and edema, placing the patient in further respiratory dysfunction. Surgical 
intervention through widening of the nares, resection of the palate and everted laryngeal saccules, and 
removing the tonsils is the recommended treatment. In addition, upper airway obstruction may occur due 
to lodging of a foreign body, neoplasia, or the formation of nasopharyngeal polyps. Any upper airway 
dysfunction or obstruction can lead a patient to present with respiratory distress. Secondary complications 
such as non-cardiogenic pulmonary edema, heat stroke, and aspiration pneumonia may be seen.  
 
Pulmonary Edema 
 

Pulmonary edema is a common cause of respiratory distress in dogs and cats. Accumulation of 
extravascular fluid occurs in the alveoli and pulmonary parenchyma due to increased hydrostatic pressure 
or increased permeability in the pulmonary vasculature. Patients present with respiratory distress and 
have poor oxygenation. The reduced oxygenation is due to a ventilation-perfusion mismatch (V/Q 
mismatch) because the presence of fluid in the alveoli leads to compromised ventilation.  

Left sided heart failure can lead to pulmonary hypertension, causing cardiogenic pulmonary 
edema. In cardiac disease, fluid retention and an increase in blood volume is seen as a compensatory 
mechanism for lowered cardiac ouput. The chronic increase in blood volume leads to an increased 
hydrostatic pressure (because of congestion) in the pulmonary vasculature, resulting in pulmonary edema. 
Patient with cardiogenic pulmonary edema may show signs of coughing, exercise intolerance, and may 
have a heart murmur. An echocardiogram may be performed to confirm cardiac disease and pulmonary 
hypertension. Fluid volume overload through fluid therapy is a possible cause of cardiogenic pulmonary 
edema, especially in patients with cardiac or kidney disease. Both cardiac and kidney disease can be 
asymptomatic, so patients on fluid therapy should be closely monitored for signs of fluid overload. 

Non-cardiogenic pulmonary edema can occur because of increased permeability within the lung 
tissue through damage to the microvasculature or alveolar epithelium. Electrocution, seizures, 
strangulation, pulmonary thromboembolism, and chemical exposure are all potential causes. Illnesses 
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associated with systemic vasculitis such as sepsis and systemic inflammatory response syndrome (SIRS) 
are also associated with non-cardiogenic pulmonary edema. 

Patients with pulmonary edema are treated with oxygen supplementation to alleviate hypoxemia 
and improve oxygen delivery. Patients that are unable to maintain an arterial partial pressure of oxygen 
(PaO2) greater than 60mmHg despite oxygen supplementation may require endotracheal intubation and 
provided PPV (manual or mechanical). An arterial blood sample and a blood gas analyzer are required to 
obtain a PaO2 measurement. Placement of an arterial catheter, if possible from a patient stress level and 
staff technical skill level standpoint, is beneficial in serial monitoring of PaO2. PPV is also indicated if the 
arterial partial pressure of CO2 (PaCO2) is greater than 60mmHg. A venous sample is acceptable in 
measuring CO2 levels (PvCO2 for venous) and is typically within 5mmHg from arterial values. Some 
patients may have a positional “preference” in their ability to oxygenate and ventilate, with sternal 
recumbency usually being most beneficial. 

Medical management of the cause of pulmonary edema is warranted in conjunction with 
respiratory support. Diuretics are administered to reduce pulmonary capillary pressure and reduce 
preload through reduction of blood volume. Furosemide is a commonly used diuretic due to its rapid onset. 
In addition to its diuretic effect, furosemide may have further beneficial effects of pulmonary vasodilation 
and bronchodilation. Hemoconcentration resulting from reduced intravascular volume increases the 
plasma colloid osmotic pressure, helping the removal of fluid from the alveoli. Nitroprusside and glycerol 
trinitrate are vasoldilators that may be used as an additional method in reducing hydrostatic pressure. 
Bronchodilators such as terbutaline may also be used, and fluid therapy restricted. Chances of resolution 
depend heavily on the cause, and treatment for the patient’s specific underlying disease is required. 
 
Pleural Space Disease 
 

When the pleural space, which normally serve as a potential space to create negative 
intrathoracic pressure during breathing, is filled with material which normally do not exist, normal 
breathing is compromised. The material may be various types of fluid, air, or even organs. The pleural 
space being occupied by these abnormal substances will cause the lunges to collapse and prevent 
adequate inflation, leading to a decrease in tidal volume, total vital capacity, and functional residual 
capacity. The lung volumes lead to hypoventilation, which can result in hypoxemia and hypercapnia. 

Accumulation of fluid in the pleural space is called, pleural effusion. There are numerous types of 
fluid which can accumulate in the pleural space. Hydrothorax, or accumulation of transudate can be a 
result of reduced plasma colloid osmotic pressure, increased hydrostatic pressure, increased vascular 
permeability, or neoplasia. Transudate is defined as effusion containing TP < 2.5g/dl and total nucleated 
cell count (TNCC) < 1500/µl. Effusion with TP between 2.5 and 7.5 g/dl and TNCC between 1000-7000/µl 
is considered to be modified transudate. Effusion with TP > 3.0g/dl and TNCC > 7000/µl is defined to be 
exudate.  

Feline infectious peritonitis (FIP), caused by a coronavirus can cause exudative or modified 
transudate effusion. The effusion has a yellow to straw-colored, viscous fluid with a high protein but low 
TNCC. Pyothorax, is an accumulation of purulent exudate in the pleural space. Bacterial infection due to 
migrating inhaled foreign objects, penetrating trauma to the chest wall, pneumonia, migrating plant 
material, and iatrogenic causes are just a few methods of infection. Patients with pyothorax are typically 
treated with supportive care, antimicrobial therapy, and chest tube placement for intermittent lavaging 
with physiologic saline. In some cases, surgical exploration of the chest cavity to remove the source of 
the infection may be chosen. Accumulation of pink or white, milky, chylous effusion is termed chylothorax. 
The opaqueness is a result of a high triglyceride concentration. Potential causes include cardiomyopathy, 
congestive heart failure, pericardial disease, thoracic duct obstruction or rupture, lymphosarcoma, 
thymoma, and lung lobe torsion. Patients with chylothorax are typically managed by removal of the 
effusion through thoracocentesis. Hemothorax can result from coagulopathy, trauma, neoplasia, lung lobe 
torsion, pulmonary thromboembolism, and thymic hemorrhage. Iagtrogenic causes are also possible, due 
to procedures such as thoracocentesis, thoracostomy, and intrathoracic biopsy.  

An open pneumothorax can result from penetrating thoracic trauma. Closed pneumothorax can 
occur due to damaged lung parenchyma, trachea, airway, esophagus, mediastinum, or diaphragm. 
Traumatic pneumothorax is the most common type of pneumothorax, caused by blunt force trauma such 
as automobile accidents or falling from heights. When there is a gradual accumulation of air and pressure 
due to the lesion acting as a one-way valve, it results in a tension pneumothorax. A tension 
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pneumothorax is life-threatening; increased intrathoracic pressure causes cardiovascular depression 
through reduction of venous return, leading to shock. Immediate thoracocentesis, and in persistent 
tension pneumothorax, a thoracostomy tube may be placed to continuously evacuate air out of the chest 
cavity. This is accomplished with a continuous suction device, or a one way valve. The patient is 
monitored for subsequent occurrences of dyspnea, indicating a return of pneumothorax. If a closed 
pneumothorax does not resolve in 3-5 days, surgical exploratory is warranted. 

Diaphragmatic hernia may occur due to trauma or could be congenital. The degree of dyspnea 
varies depending on the degree of herniation, presence of concurrent pleural effusion, and presence of 
thoracic injuries. Surgical treatment is warranted when diaphragmatic hernias are seen, and should be 
performed immediately if any organ torsion or strangulation is suspected. Prognosis is good in patients 
receiving surgical intervention within 24 hours. 
 
Pneumonia 
 

Pneumonia is the inflammation of the pulmonary parenchyma caused typically by an infectious 
agent which enters the airway. In an emergency and critical care setting, aspiration pneumonia, caused 
by inhalation of contaminated material leading to an infection. Patients with aspiration pneumonia may 
present in respiratory distress and exhibit signs like coughing, weakness and collapse, pyrexia, cyanosis, 
and purulent nasal discharge. Lung sounds will be loud, and crackles may be heard. Abnormal sounds 
more often than not can be localized in the cranioventral areas. Treatment will consist of antimicrobial 
therapy, oxygen therapy and mechanical ventilation if necessary. Nursing interventions such a 
nebulization and coupaging may be instituted, though human evidence relating to a faster recovery from 
pneumonia has not been seen.  

 
 
PATIENT MONITORING 
 

During the treatment of patients with respiratory compromise, the patient should be closely 
monitored on three different aspects; oxygenation, ventilation (carbon dioxide elimination), and the 
degree of respiratory effort. In addition to the visible respiratory effort and auscultation, different 
instrumentation and blood analysis can give insight to the progression of the patient’s recovery. 
 
Oxygenation 
 
 The importance of maintaining adequate delivery of oxygen (DO2) lies in the difference of the 
amount of adenosine triphosphate (ATP) produced in the presence and absence of oxygen. ATP is 
considered the “currency of cellular energy”, providing energy for cellular processes required to maintain 
life as phosphate groups are cleaved off resulting energy release and formation of adenosine 
diphosphate (ADP) or adenosine monophosphate (AMP). ATP is involved in cellular signaling, DNA and 
RNA synthesis, muscle contraction, cytoskeletal maintenance, active transporting, and many other 
cellular functions. There is a finite amount of ATP available within a body, and a constant recycling of 
ADP and AMP into ATP is required to keep up with energy demands. In the presence of oxygen, 38 ATP 
molecules are generated from metabolism of a single glucose molecule undergoing oxidative 
phosphorylation occurring in the mitochondria. In contrast, a single glucose molecule yields two ATP 
molecules through anaerobic metabolism. The presence of oxygen is imperative in efficient energy 
generation. 
 Provided there is adequate intravascular volume and tissue perfusion, DO2 is dependent on the 
oxygen level contained in the blood (arterial oxygen content, CaO2) and how quickly the body can 
circulate the blood to the tissues (cardiac output, CO). The resulting mathematical expression of DO2 is: 
DO2 = CaO2 x CO. Oxygen contained within blood exists in two forms; dissolved in the plasma and bound 
to hemoglobin. The amount of oxygen dissolved in plasma depends on the partial pressure of oxygen 
(PaO2), with 1 mmHg creating enough tension to result in 0.0031mL of dissolved O2 per dL of plasma. 
Each gram of hemoglobin is able to theoretically carry 1.39mL of O2 when fully bound with oxygen, 
making up a significant portion of oxygen content of blood. In reality, there are portions of dysfunctional 
hemoglobin lowering this to approximately 1.34mL. In addition not every hemoglobin molecule will be fully 
bound to oxygen in every situation (SaO2, or arterial oxyhemoglobin saturation) adding some variability. 
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With all of these considerations in mind, the resultant formula to quantify DO2 is the following, expressing 
the impact lowered hemoglobin concentration and saturation of the hemoglobin will have on overall 
delivery of oxygen: DO2 = [(1.34 x Hgb x SaO2) + (0.0031 x PaO2)] x CO. The respiratory system is 
responsible for providing SaO2 and PaO2. 

The respiratory system ensures adequate oxygenation of the blood to provide sufficient DO2 to 
meet the body’s oxygen consumption by bringing air with oxygen (~21% in the atmosphere) to the blood-
gas barrier and allowing diffusion of O2 into the plasma. The diffused oxygen is then taken up by 
hemoglobin in the red cells, and carried to the rest of the body. Oxygenation can be decreased by 
reduced oxygen content of breathed in air (high altitudes or rebreathing of expired air), increased 
thickness of the blood-gas barrier (pulmonary edema, pneumonia, pulmonary fibrosis), reduction of the 
amount of air moved in and out of the lungs (hypoventilation caused by pleural space disease, respiratory 
muscle dysfunction, respiratory suppression), ventilation of alveoli without proper perfusion (dead space 
ventilation caused by pulmonary thromboembolism, pulmonary vascular injury or hypotension), and areas 
of the lungs with dysfunction in ventilation even though receiving proper perfusion (shunting such as in 
pulmonary edema, pneumonia, acute respiratory distress syndrome, atelectasis, and airway obstruction).  
 A physical sign seen in patients with severe hypoxemia is cyanosis, or a blue color to the mucous 
membranes. Cyanosis becomes apparent when there is more than 5 g/dL of deoxyhemoglobin present in 
the blood. An average hemoglobin level in dogs is approximately 13-17 g/dL, and in cats is approximately 
10-14 g/dL. This means the oxygen saturation of hemoglobin will be a significantly decreased level on 
average of 61-70% for dogs and 50-64% for a cat before cyanosis is seen. Patients presenting with 
cyanosis is severely compromised in their DO2 and requires immediate attention. 
 Oxygenation can be better gauged through measurement of PaO2, serving as an indicator of 
pulmonary function. PaO2 can be measured through blood gas analysis of arterial blood, requiring arterial 
blood sampling and a blood gas analyzer. A patient with normal respiratory function breathing room air 
will have a PaO2 of 80-100mmHg. PaO2 of less than 80mmHg qualifies as hypoxemia, and 60mmHg is 
considered severe hypoxemia.  
 Pulse oximetry allows non-invasive measurements of the percentage of oxygenated functional 
hemoglobin in the arterial bloodstream, utilizing the concept of light absorption. The saturation of oxygen 
measured by pulse oximetry (SpO2) closely reflects SaO2 and can be used to estimate the PaO2 level. 
The oxygen-hemoglobin dissociation curve expresses the relationship between SaO2 and PaO2. A SaO2 
of 95-98% corresponds to a PaO2 of 80-100mmHg. A SaO2 below 90% indicates a PaO2 of less than 
60mmHg. Pulse oximetry has its limitations, including false reading in the presence of significant levels of 
dysfunctional hemoglobin species (methemoglobin, carboxyhemoglobin), inconsistent readings with 
movement, poor perfusion, anemia, and pigmented skin.  
 Interpretation of oxygenation and pulmonary function based on hemoglobin saturation is 
especially difficult when the patient is provided inspired oxygen level (FiO2) higher than that of room air 
(21%, or 0.21). Simplistically speaking, the PaO2 can be expected to be about 4-5x the FiO2 expressed as 
a percentage in patients with normal pulmonary function. Patients on room air (FiO2 21%) will be 
expected to have a PaO2 of 80-100mmHg, with 95-98% oxygen saturation of hemoglobin. Patients on 
oxygen therapy receiving 40%, 60%, 80%, and 100% for example, will be expected to have a PaO2 of 
160-200mmHg, 240-300mmHg, 320-400mmHg, and 400-500mmHg, respectively. Oxygen saturation of 
hemoglobin with PaO2 above 100mmHg will consistently read 98-100%, and therefor will not allow for 
estimation of PaO2 beyond 100mmHg. Because of this limitation, an actual PaO2 measurement through 
blood gas analysis is necessary in order to gauge the efficiency of gas exchange.  
 By determination of PaO2, a value called PaO2:FiO2 Ratio (PF ratio) can be calculated. For 
example, a patient breathing air that is 21% oxygen and having a PaO2 of 100mmHg has a PF ratio of 
100 divided by 0.21 (decimal expression of 21%), which equals 476.  A PF ratio of 400-500 indicates 
normal pulmonary function, 200-300 indicates a degree of pulmonary dysfunction seen with acute lung 
injury, and anything less than 200 indicate severe pulmonary dysfunction often seen with acute 
respiratory distress syndrome. The PF ratio is important in making patient progress in recovery from their 
pulmonary dysfunction quantifiable. A patient with a PaO2 of 200mmHg on 80% FiO2 on day 1, having a 
PaO2 of 140mmHg on 40% FiO2 on day 2, has increased the PF ratio from 250 to 350, indicating 
improved pulmonary function between the two measurements even though the PaO2 has decreased in 
value. In long term oxygen therapy, delivering oxygen supplementation allowing the PaO2 to be between 
80-100mmHg for any given pulmonary function is most effective in providing adequate DO2 and 
minimizing effects of oxidative damage (which is more likely to occur with higher oxygen concentration). 
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 Another calculated value called the A-a or alveolar-arterial gradient, is the difference between 
alveolar and arterial concentration of O2 indicating the efficiency of gas exchange. At room air, the A-a 
gradient is normally around 10-15mmHg, but can be larger with lung pathology causing more significant 
ventilation/perfusion mismatching. 
 
Carbon Dioxide Elimination 
 
 CO2 is produced by tissues as a metabolic byproduct of energy production. The body normally 
maintains control of CO2 levels in order to control the pH level of the body. An accumulation of CO2 
causes an increase in levels of carbonic acid, leading to higher levels of dissociated hydrogen ions, 
leading to a more acidic environment (lower pH). A reduction in CO2 level will lead to a decrease in 
hydrogen ions, leading to a more basic environment. This effect is called respiratory acidosis and 
respiratory alkalosis, respectively. Maintenance of the pH in a normal range of 7.35-7.45 is important as 
there are various negative effects caused by abnormal pH. Acidosis (pH < 7.35) for example, can cause 
cardiovascular effects (decreased contractility, arrhythmias), central nervous system dysfunction (CNS 
depression, increased intracranial pressure), respiratory dysfunction (decreased oxygen uptake by 
hemoglobin), and enzyme dysfunction. Alkalosis (pH >7.45) can cause similar cardiovascular effects, 
decrease cerebral blood flow, decrease oxygen unloading by hemoglobin, and enzyme dysfunction.  
 The amount of CO2 eliminated by the body largely depends on the movement of air in and out of 
the alveoli to perform gas exchange, or ventilation. Room air contains about 0.04% CO2 (0.3mmHg), and 
the replacement of gas within the alveoli with fresh room air will promote diffusion of CO2 out of the blood 
stream into the gas within the alveoli, which in turn gets expired out of the lungs and airway. A normal 
CO2 levels within the blood is approximately 35-45mmHg in dogs, and 30-40mmHg in cats, and can be 
measured by blood gas analysis (PaCO2 if arterial or PvCO2 if venous). The difference in PCO2 in the 
pulmonary capillaries and alveoli create a pressure gradient required for gas exchange (high to low; high 
in the capillary, low in the alveoli).  
 PCO2 is largely influenced by the amount of air that can be moved in and out of the alveoli, or 
alveolar ventilation. The value will increase with hypoventilation (>45mmHg) in cases of respiratory 
depression (suppression of respiration due to drugs, neuromuscular disease, CNS disease), inability to 
expand the lungs (pleural space disease, compromise to chest walls), or increased resistance to 
breathing (narrowed airway). Hyperventilation and subsequent low PaCO2 can be seen in patients with 
increased RR due to anemia and hypoxia. When the patient experiences metabolic acidosis, 
compensatory increase in respiratory effort and hyperventilation is often seen, countering the metabolic 
acidosis effect with respiratory alkalosis. This occurs because the presence of hydrogen ions will 
stimulate the respiratory center of the brain to increase respiratory efforts. 
 The PaCO2 can be estimated by measurement of End-tidal CO2 (ETCO2). The CO2 content in the 
gas present at the probe at the end of expiration is measured to obtain this value. The ETCO2 in normal 
cardiovascular and respiratory situation, is within 5mmHg of the PaCO2. The ETCO2 is most easily 
measured when an endotracheal tube is placed in a patient (anesthetic procedure or mechanically 
ventilated patients, for example). There are nasal tubes and masks available allowing for less invasive 
ETCO2 measurement.  
 
Respiratory Effort and Fatigue 
 
 Breathing is performed through actions of the diaphragm, intercostal, and sometimes abdominal 
muscles to create a negative pressure gradient in the chest cavity, allowing air to rush into the lungs. The 
muscle contractions required for this action requires energy, and is considered the “work of breath”. When 
a patient has respiratory dysfunction, the total work of breath over time becomes greater as the patient 
tries to increase their tidal volume or respiratory rate to compensate for the reduced level of gas 
exchange. Severe respiratory dysfunction can lead to inadequate oxygen supply to meet energy 
demands, leading to fatiguing of the respiratory muscles. This initially will lead to a change in respiratory 
pattern to a shallow, tachypneic pattern which reduces the amount of respiratory work per breath, though 
the respiratory rate will need to be increased to provide adequate minute ventilation. When oxygen supply 
is further compromised and still will not meet the reduced demand, a patient may exhibit pauses in 
breathing in between the shallow, tachypneic breaths, eventually leading to respiratory arrest. Close 
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monitoring of changes in respiratory pattern is important when assessment of the status of patients with 
respiratory dysfunction. 
 
Mechanical Ventilation 
 
 When a patient requires long term respiratory therapy due to inadequate oxygenation, carbon 
dioxide elimination, or signs of impending respiratory fatigue, mechanical ventilation is utilized in critical 
care settings. A PaO2 of less than 60mmHg despite therapy, PaCO2 of greater than 60mmHg despite 
therapy, and increasingly concerning respiratory effort are all indications for mechanical ventilation. 
Critical care mechanical ventilation is one of the most challenging forms of therapy to allow the patient 
time to recovery from the underlying cause of respiratory dysfunction. Diligent monitoring, intensive 
nursing care, and the strongest teamwork is necessary to provide the best care necessary to give the 
patient the best possible chance of a positive outcome. 
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Decontaminate! Approach to Toxicological Emergencies 
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Animal exposure to toxic substances is one of the common forms of emergencies presenting at a veterinary 
practice. The 2012 Annual Report of the American Association of Poison Control Center (AAPCC) included 
66,440 reports of non-human toxic exposures, of which 90.43% were dogs, and 8.49% were cats. In 2013, the 
American Society of Prevention of Cruelty to Animals (ASPCA) Poison Control Center handled approximately 
180,000 possible toxin exposure cases. The top 10 exposure included prescription human medication, 
insecticides, over-the-counter human medication, household products, people food, veterinary products and 
medications, chocolate, rodenticides, plants, and lawn or garden products. Toxic exposures are predominantly 
through ingestion, though dermal, ocular, and inhalant contacts are some other forms seen. Many of these 
exposure require swift intervention, decontamination, and supportive care until the patient is no longer at risk of 
detrimental effects of the toxins.  

At Home Intervention 

First notice of an animal being exposed to a toxin is typically communicated through a phone call to the veterinary 
practice with the owner seeking advice. Advice given to the owner requires vital information to be collected swiftly 
and a judgment made on further treatment. Information on the species, breed, age, gender, and body weight 
should be obtained as one of the first pieces of information. Obtaining of the body weight from a recent visit and 
considering the likelihood of significant change (growth, disease), and owner estimates should be considered with 
the possibility of inaccuracy. Information regarding the toxin exposure including the type of potential toxin, amount 
exposed to, the degree of certainty of exposure, estimated amount of time since the exposure, and any 
information gained from poison control advice lines (if obtained) is valuable in making a judgment.  

One of the main purposes of the phone conversation is to establish whether there is a life threatening problem 
occurring with the patient. The mentation and level of consciousness of the patient is an important indicator of 
stability. Animals with no impairment in cerebral perfusion and oxygen delivery will be alert and responsive to 
owner cues. The patient may be obtunded, having a slowed or decreased response to stimuli, indicating some 
compromise. If the patient is stuporous, or only responsive when providing noxious stimulus, indicates even 
further compromise to brain function. If a patient is comatose, or unresponsive to any stimuli, the compromise is 
severe. Questions directed at determining respiratory effort should also be considered, as specific toxins of 
vomiting may lead to respiratory compromise. Patients with altered mentation and respiratory distress require 
immediate medical attention.  

While appropriate medical treatment at the veterinary practice is advocated, at home intervention may be 
necessary if the trip to the veterinarian is expected to be longer than allowable time for interventions before the 
toxin takes effect (general allowable time is within one hour, though certain substances may be shorter or longer), 
and ingestion was witnessed or virtually certain. Induction of emesis at home may be warranted, though care 
should be taken to make sure no contraindications of emesis exist. Emesis should not be suggested in patients 
that have altered mentation, respiratory distress, compromise to normal protection of the airway (laryngeal or 
musculoskeletal disease), or ingested caustic substances. In the case of ingestion of caustic substances, dilution 
with large amounts of water or milk prior to heading to see the veterinarian is suggested.  

In the case inducing emesis at home is necessary, options include syrup of ipecac, table salt, and 3% hydrogen 
peroxide. Syrup of ipecac stimulates receptors in the stomach and the chemoreceptor trigger zone in the posterior 
medulla, inducing vomiting. However, side effects such as prolonged vomiting and diarrhea, lethargy, fever, and 
irritability is seen in humans, cautioning use. Recommended dose is 1-2mL per pound in dogs, and 3.3mL per 
pound in cats, and may be justifiable to use if there is no other options available in prevention of gastric 
absorption (activated charcoal) and a delay in treatment is expected otherwise. Salt and hydrogen peroxide 
stimulates the central nervous system through neurons in the pharyngeal and gastric areas, causing nausea and 
emesis. Table salt, while may be recommended by some sources, can be very harmful by causing electrolyte 
disturbances (hypernatremia) leading to life-threatening harm, and is not recommended. Hydrogen peroxide can 
cause mucosal erosion leading to gastrointestinal ulceration, and should be used with caution. 1mL per pound up 
to a maximum of 45mL (3 tablespoons or 9 teaspoons) even in the largest dogs is the recommended dose.  

If vomiting does not occur readily within 15 minutes, repeat doses of above emetics may increase the chances of 
emesis occurring. However, the additional time required to administer the additional dose and wait time to take 
effect may be counterproductive as it causes delays in medical intervention by the veterinarian. Instructing owners 
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to induce emesis in a manner that is easy to collect the vomitus for examination by the veterinary staff is 
recommended. Once the attempt to induce emesis has been performed, the animal should be brought to a proper 
medical facility. Some toxins may induce seizures, tremors, hyperactivity, or altered mental states in the animal 
and precautions in preventing trauma to the patient and the owner during transport is important.  
 
 
Medical Intervention at the Veterinary Facility 
 
Medical attention to the patient presenting for intoxication should be directed at patient stabilization, control of 
neurologic or hemorrhagic symptoms, correction of any metabolic derangements, decontamination, and any 
supportive care needed.  
 
Patient Stabilization 
 
Patient stabilization includes assessment of the patient’s airway in patency and ability to protect their airway. 
Neuromuscular paralysis or paresis, severe respiratory distress, and respiratory arrest is an indication of 
endotracheal intubation (anesthesia may be required) to secure the airway. A cuffed endotracheal tube is 
recommended. If significant respiratory signs are present, monitoring of oxygenation and ventilation through pulse 
oximetry, capnography, or arterial blood gas analysis is helpful. If oxygenation or ventilation is seen to be 
inadequate, supplementation with oxygen or assistance in ventilation through manual or mechanical positive 
pressure ventilation (PPV) may be necessary. The degree of oxygen supplementation and PPV should be 
moderated to allow for normal oxygenation (SpO2 of 95-98% or PaO2 of 80-100mmHg), and slightly higher than 
normal PaCO2 (50-60mmHg). The higher CO2 level is permissible from an acid-base standpoint, and will also 
continue to stimulate the respiratory drive of the patient.  
 
The patient’s cardiovascular status should also be assessed through the evaluation of forward perfusion 
parameters, including mentation, mucous membrane color, capillary refill time, heart rate, pulse quality, and core 
to extremity temperature variance. The intravascular volume status of an intoxicated patient is variable depending 
on the symptoms and the time elapsed since exposure. Hypovolemic or dehydrated patients will require fluid 
resuscitation and replacement of deficits. In the case of vitamin K antagonism, plasma would be a part of the 
treatment plan, and may even require red cells if sufficient bleeding has occurred. Electrolyte abnormalities 
should be considered for the choice of fluids as well. Most electrolyte imbalances can be corrected with fluid 
therapy and supplementation. Toxins that produce cardiotoxic effects may alter cardiac rhythm and function. An 
ECG may be warranted for further evaluation. Drugs aimed at providing cardiovascular support may be required if 
fluid therapy alone is not adequate in supporting adequate cardiac output or cardiac dysfunction is present. 
Dobutamine is used as an inotropic agent intended to increase cardiac contractility. Dopamine, vasopressin, 
norepinephrine, are all vasopressors which can cause vasoconstriction creating better systemic vascular 
resistance and blood pressure. Epinephrine can be used as both an alpha and beta adrenergic agonist causing 
an increase in cardiac output and systemic vascular resistance. However, sympathomimetics (dopamine, 
norepinephrine, and epinephrine) are contraindicated in use with methylxanthine (caffeine, throbromine) toxicities, 
inducing severe cardiac arrhythmias. Toxins causing severe hypertension will benefit from the use of vasodilators 
such as hydralazine, amlodipine, and nitroprusside, causing reduction of systemic vascular resistance. Toxins 
altering oxygen carrying capacity through alteration of hemoglobin or red blood cell levels can cause significantly 
reduced oxygen delivery and tissue hypoxia. In the case of impaired hemoglobin function, oxygen 
supplementation, and in some cases transfusions are necessary. Reduced red cell mass will benefit from red cell 
transfusions.  
 
As these immediately life threatening factors controlled, any neurologic symptoms brought on by the intoxication 
needs to be treated. Many toxins cause seizures and muscle tremors when allowed to persist lead to 
hyperthermia and damage to vital tissues and organs, coagulopathies, and a multitude of sequelae leading to an 
animal’s demise. Anticonvulsants and muscle relaxants may be necessary to control these neurologic signs as 
decontamination takes place. Benzodiazepines such as diazepam and midazolam are commonly used 
anticonvulsants. Barbiturates such as pentobarbital and phenobarbital are also used, with alternatives such a 
levetiracetam being used more frequently. Propofol may be used to control muscle movement, though electrical 
activity within the brain may not cease with its use, and electroencephalography is required to determine 
cessation of seizure activity. Intoxication with tremorgenic toxins can be treated with muscle relaxants, with 
methocarbamol being the primary agent used.  
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Decontamination 
 
Regardless of the toxin the animal is exposed to is, prevention of further exposure is necessary. Various methods 
of decontamination is employed depending on the route of exposure and elimination of the toxin.  
 
Ocular exposure should be decontaminated through irritation with copious quantity of saline or water, to wash 
away and dilute out the toxin in question to prevent further exposure. Care should be taken to prevent prolonged 
application of direct pressure on the globe with pressurized fluids, accomplished by irrigating at an angle more 
parallel with the globe surface. Irrigation may be possible at home, though thorough treatment may require 
sedation or anesthesia to accomplish. 
 
In the case of dermal exposure to toxins, care should be taken for the owner and medical personnel to protect 
themselves from exposure through second-hand contact through transportation or treatment. Toxic exposure can 
occur transdermally, or through ingestion as the animal tries to clean their body and ingestion should be 
prevented. For long-haired individuals, shaving the coat off may be a more effective and efficient way to remove 
contamination from the fur than to wash it off. Using a mild soap and detergent may be adequate to remove most 
toxic substances, though oily substances will require degreasing detergent used for strong hand cleaning or dish 
washing to eliminate. Care should be taken to prevent hypothermia in patients from the bathing.  Dermal 
exposure to caustic chemicals requires special care. Copious flushing and gentle cleaning is necessary to prevent 
further traumatization while removing the toxin. 
 
Most toxic exposures, however, are through the gastrointestinal tract by ingestion. The benefit of induction of 
emesis will depend on various factors. Similar to at home emesis, patients at risk of aspiration because of altered 
mentation, neurological dysfunction, or pre-existing conditions that prevent protection of the airway or ingested 
caustic substances should not have emesis induced. Otherwise, recovery of gastric contents are greater when 
emesis is induced closer to the time of ingestion (mean of 49% if induced within 11 to 30 minutes post ingestion). 
Emesis is worth inducing within 60 minutes from ingestion, with induction beyond more than 4 hours post 
ingestion having very little value.  
 
Apomorphine, directly stimulating the chemoreceptor trigger zone, induced vomiting in animals. It is used primarily 
in dogs as it seems effective in swiftly inducing emesis. Apomorphine is given at 0.02 to 0.04mg/kg IV or IM, or 
topically as a tablet in the subconjunctival sac. Vomiting typically occurs within minutes, with repeat doses having 
mixed results in inducing further emesis. If any negative side effects are seen, naloxone at (0.01 to 0.04mg/kg IV) 
may be used to reverse the opioid. Patients with metaldehyde toxicity can have CNS excitation through 
administration of apomorphine, and should have a different method utilized. Xylazine is an alpha-2 agonist 
sometimes used at 0.1mg/kg IV in cats (and less commonly dogs) as an antiemetic, having limited reported 
success rates (~60%). Other drug combinations such as rapid injections of cefazolin, hydromorphone and 
midazolam combinations, or dexmedetomidine in cats have been used with limited success.  
 
Gastric lavage, the act of irrigating the stomach with water to dilute or wash out the toxin, may be considered in 
some cases. The patient is placed under anesthesia, endotracheal tube with a cuff placed, and a gastric tube 
inserted into the stomach. The patient is placed at a slight decline (20 degrees) towards the head to prevent any 
gastric content to flow into the airway, though too much of a decline will reduce patient tidal volume by pressing 
on the diaphragm. Care should be taken to prevent overdistension of the stomach, and saline should be used in 
smaller patients to alleviate electrolyte losses through the lavage. External, manual manipulation of the stomach 
is performed to dislodge any toxins on the gastric mucosa. Copious amount and repeat lavaging is used. The 
amount of gastric content recovered through gastric lavages are variable and minimal compared to emesis (29-
38% when performed within 15-20 minutes of ingestion and 8.6-13% if longer than 60 minutes), making 
advocating for this technique on majority of cases difficult. Gastric lavages can be beneficial when the ingested 
material is prone to causing clumps or toxins that delay gastric emptying, which may stay in the stomach longer 
than typical material.  
 
Whole bowel irrigation is a technique used to clear the intestines of their content by administration of a 
polyethylene glycol electrolyte solution through a nasogastric tube. This technique is indicated in patients that 
have ingested sustained-release or enteric coated forms of medication which require additional effort in 
eliminating the effects of. Studies show a 68.9% elimination rate in dogs. The rate of solution required for this 
technique is quite high, at 500mL/hr, and may require administration of an antiemetic or prokinetic to allow for 
administration without induction of emesis. A 50% reduced rate may be necessary to prevent vomiting. Whole 
bowel irrigation is contraindicated in patients with gastrointestinal compromise (perforation, ileus, hemorrhage), 
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hemodynamic instability, uncontrolled vomiting, or unprotected airway. Effectiveness of activated charcoal therapy 
is also reduced through concurrent use of whole bowel irrigation.  
 
Ion exchange compounds such as cholestryramine and activated charcoal are administered to bind the toxin, 
removing it from the absorbable pool. These compounds especially are useful in treatment for toxins that undergo 
enterohepatic recirculation. Enterohepatic recirculation is the process of chemicals being excreted out by the liver 
into the bile being reabsorbed the enterocytes back into the liver, prolonging systemic circulation of the chemical. 
Activated charcoal is very commonly used as an adsorbent, preventing absorption of the toxin. Activated charcoal 
reaches equilibrium with chemicals in the environment within 30 minutes, at which point some adsorption may 
occur. This is one of the reasons administration with a cathartic is advocated, to shorten gastrointestinal transit 
time. Recommended dosage of activated charcoal is 2 to 5g/kg (refer to product label for accurate dosing). 
Charcoal has the disadvantage of not being able to adsorb ionized toxins, and preventing endoscopic viewing of 
intestinal contents (62 hours for intestines to clear up). 
 
Cathartics, such as sorbitol, are commonly administered with, or included in activated charcoal solutions to 
shorten gastric transit time. Reduction of transit time allows for less time for absorption to occur, and promotes 
excretion. Osmotic cathartics will promote movement of water into the lumen of the intestines increasing the fluid 
volume of the bowel content. Osmotic cathartics can be saline based, made of sodium and magnesium containing 
solution leading to higher osmolarity, or saccharide based (sorbitol). Repeated doses of cathartics are dangerous, 
as it can cause vomiting, nausea, dehydration, and even hypotension due to fluid depletion. Cathartics are often 
not very effective when administered alone. Cathartics are often combined with activated charcoal to provide a 
synergistic effect. 
 
Diuresis, or increased urination, can be induced through administration of intravenous fluids and diuretics, 
increasing elimination of the toxin through the urine. Diuretics such as furosemide and mannitol are frequently 
used. The strategy is most useful in toxins that show a high degree of renal excretion (bromide, lithium, 
amphetamine, phenobarbital, and salicylate), while benefits may not be seen as much with protein bound toxins. 
Care must be taken to prevent fluid overload and electrolyte abnormalities, as high volume fluid administration 
can lead to hyponatremia, hypokalemia, pulmonary edema, and cerebral edema if not closely monitored. Patients 
that are anuric or oliguric whether from the toxin or pre-existing disease, are at higher risk of complications. 
 
Ion trapping is a technique used to allow for further excretion of toxins through the urine by “trapping” the toxins in 
its ionic form to prevent reabsorption through the kidneys. Ionized molecules less readily diffuses through cellular 
membranes made of lipids. Trapping of weak acids and bases are easier to accomplish. Ion tapping is useful 
when the toxin is excreted predominantly through the urine, is a weak electrolyte, and is distributed to the extra-
cellular space and non-protein bound. Ion trapping can be accomplished through acidifying the urine through 
administration of ammonium chloride or alkalinizing the urine by administration of sodium bicarbonate. Acidifying 
may be useful for treatment of amphetamines and phencyclidines. Ion trapping requires frequent monitoring of 
urine pH and blood pH to prevent detrimental acidosis or alkalosis, and may alter metabolism and excretion of 
other drugs.  
 
Lipid emulsions, typically used for parenteral nutrition, have been more recently used for treatment of toxicities. 
Lipid emulsions consist of triglycerides and phospholipids, which can solubilize lipophilic chemicals (ivermectin, 
pyrethrins, permethrin, ionophores, marijuana) and make them unavailable for binding to the site of action. Each 
compound has a differing degree of lipophilic nature, which the effectiveness will depend on.  
 
Physical removal of the source of the toxin through gastrotomy may be necessary if other options of 
decontamination are not expected to be fruitful. Iron tablets, for example, are known to adhere to the gastric 
mucosa and difficult to remove without manually removing them. For some toxins, placement of a urinary catheter 
to keep the bladder empty is warranted for the prevention of reabsorption of metabolites across the bladder wall 
(methylxanthines, for example).  
 
There are many considerations to be made in successful decontamination and recovery of a patient exposed to 
toxins. The appropriate method and giving the highest chance of success requires knowledge of options available 
and an understanding of the types and pharmacology of the toxins the patient is exposed to. We are often faced 
with situations where we do not know what the patient has been exposed to and are forced to treat based on 
suspicions due to symptoms seen, creating a level of difficulty in appropriate decontamination.  
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WHY YOU SHOULD FEED YOUR PAVRO PATIENTS RIGHT AWAY – ECC 
NUTRITION 

 
Kenichiro Yagi, BS, RVT, VTS (ECC, SAIM) 

Adobe Animal Hospital, Los Altos, CA 
 

Canine parvovirus (CPV) infections cause severe gastroenteritis, lead to dehydration, shock, 
disseminated intravascular coagulation, bacterial translocation and sepsis when left untreated. With 
aggressive treatment, the mortality rate can be reduced to between 0% and 30% from 90%. Therapeutic 
options in addition to fluid and pharmacologic therapy speeding gastrointestinal recovery is desirable to 
reduce patient mortality and morbidity, as well as financial strain to the clients for prolonged aggressive 
treatment. Use of elaborate treatment options such as oseltamivir (Tamiflu), interferon omega, 
recombinant bactericidal proteins, equine lipopolysaccharide antitoxin, human recombinant factors, and 
antibody rich plasma have not shown promising results. One simple to implement, therapeutic option that 
makes a significant difference in survival chance is enteral feeding started within hours of admission, 
even when vomiting. 
 
Feeding When Vomiting 
 
 Feeding a patient when they are vomiting goes against most traditional approaches to nutrition in 
a patient suffering from gastrointestinal ailments. A typical approach in such a case is to withhold food, 
designating an NPO (nil per os, or no food or water from the oral route) to prevent nausea from 
introduction of food and distension of the stomach. Small amount of easily digestible food is introduce, 
being increased to a normal amount gradually.  
 There are several reasons why withholding of food is thought to be beneficial. These include the 
idea of resting the bowel, as it is irritated and has a reduced ability to absorb the nutrients. Vomiting is 
also thought to be reduced in frequency when the stomach is empty, giving decreased chances of 
vomiting and potential aspiration in a critically ill animal. In addition, food contains fat and fibers that are 
difficult to digest potentially increasing the chances of vomiting even further. In a patient with 
dysfunctional gastrointestinal systems, food will pass into the intestines undigested, leading to bacterial 
proliferation and osmotic diarrhea by pulling water into the intestinal lumen. All of these reasons 
combined, it may seem reasonable to withhold food in a patient with gastrointestinal issues. However, 
many of these beliefs actually might not be true. 
 One argument for feeding early, is that the guts are actually not able to rest when being fasted. 
Fasting causes a phenomenon called “hunger pains”, which arises from intense peristaltic contractions 
migrating down from the pylorus to the ileum. The peristaltic activity is decreased when nutrients are 
present in the intestinal lumen, allowing for better rest of the guts, and nutritional absorption. If fasting 
leads to less rest and pain to the patient, feeding is the better option. 
 Does feeding actually lead to more vomiting? A study evaluating this with patients with 
hemorrhagic gastroenteritis indeed did observe an increased frequency of vomiting upon feeding when 
compared to fasting. However, they also saw that the frequency of vomiting decreased below the fasted 
dogs by day 2. Feeding creates a prokinetic effect, and reduces emesis, leading to an overall shortening 
of the time before the patient stops vomiting. The presence of food in the gastrointestinal lumen also 
decreases insult to the mucosa from toxins, reducing vomiting. The concept behind food minimizing 
chances of vomiting when certain medication is given along with it applies here as well. Feeding causes 
more vomiting initially, but leads to a quicker subsiding of vomiting. 
 Food high in fat and soluble fibers and large volume feedings can indeed increase chances of 
vomiting. Maldigestion and gastrointestinal distention stimulates vomiting. Small, frequent feedings are 
recommended to reduce gastric acid release, leading to reduced vomiting. In many cases, employment of 
anti-emetic drugs help in preventing vomiting, allowing earlier enteral nutrition. Adequate antiemesis is 
especially important for inappetant patients requiring placement of NE or NG tubes. 
 Undigested food being present in the intestinal lumen does increase nutritional resources for 
microorganisms leading to bacterial proliferation. However, feeding increases levels of volatile fatty acids 
such as butyrate and porprionate, reducing the population of bacteria sensitive to acidic environments 
(Campylobacter and Clostridium spp.). The presence of food helps maintain enteric barriers, preventing 
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bacterial translocation (movement of bacteria from the guts into the blood stream) and subsequent sepsis.	  
Diarrhea in dogs is attributed to unabsorbed nutrients and endogenously derived osmotic elements 
instead of osmotic pressure created by undigested food. Insult to the intestinal mucosa preventing 
absorption of water and increased effusion through leaky blood vessels (increased vascular permeability) 
is alleviated with enteral nutrition, which helps reduce diarrhea when compared to a fasted state. 
 Fasting causes a plethora of negative effects that outweigh the small benefits it may have. 
Fasting causes reduced expression of digestive enzymes, impairing digestive function when food is 
reintroduced. Presence of nutrients reduces inflammation by inhibiting expression of adhesion molecules, 
preventing activation of neutrophils which contribute to mucosal damage and impair immune response. 
Malnutrition leads to protein, essential fatty acid, mineral and vitamin deficiencies preventing healthy 
turnover of gastrointestinal mucosa. Feeding leads to faster intestinal recovery, even when compared to 
parenteral nutrition, indicating benefits of passive luminal nutrition. Feed those guts! 
 Specifically for parvoviral enteritis, early enteral nutrition reduced the time for patient to have 
normal attitude, appetite, ceasing of vomiting and diarrhea, increased body weight, and improved musical 
permeability when compared with fasting.  
  
Nutritional Tubes 
 Nutritional interventions are a vital part of successful treatment of critical care patients, but often 
overlooked. An animal who is anorexic for as short as 3 days can develop nutritional deficiency related 
detrimental effects (metabolic derangements, depressed immune system, catabolic wasting, and 
deteriorating GI system, to name a few), and should receive nutritional support at latest by 5 days into 
anorexia. While enticing voluntary eating is most comfortable and beneficial for patients, this is not always 
sufficient to meet nutritional and caloric needs. When a patient is anorexic, there are several methods at 
which nutritional supplementation can be performed, divided into enteral and parenteral routes. 
 The least invasive of tubes utilized in nutrition are nasoenteral tubes. Nasoenteral tubes are 
inserted through the nares and down into the GI tract. Tubes terminating in the esophagus are called 
nasoesophageal (NE) tubes, while nasogastric (NG) tubes terminate in the stomach. Nasoenteral tubes 
are used for short term feeding and are able to be used immediately after placement and typically no 
longer than 10 days. The tubes are typically too narrow to feed blended canned foods, and require a 
liquid diet to be infused. When a nasogastric tube is in use the gastric content may be evacuated and 
measured to determine the degree of functional gastric motility. The placement is typically well tolerated 
with none to minimal sedation. Contraindications include patients with intractable vomiting, poor 
mentation, respiratory distress, facial trauma, or nasal diseases. One of the most important aspects of 
nasoenteral tube placement lies in prevention of tracheal placement. Food infused into the trachea can 
very easily turn into life-threatening respiratory compromise. Radiographic confirmation of appropriate 
placement should always be performed to prevent this. Other complications include epistaxis, rhinitis, and 
vomiting. If vomiting occurs, the placement of the tube should be rechecked make certain the tube did not 
come up the esophagus and inhaled into the trachea. The tube can also clog due to its narrowness, and 
requires constant infusions or flushing after bolus feedings.  
 Esophagostomy tubes may be opted to be placed through the side of the neck in a surgical 
procedure for patients requiring longer term nutritional intervention. Esophagostomy tubes can be used 
immediately upon placement and for up to 20 weeks when cared for properly. The larger diameter when 
compared to nasoenteral tubes allow for feeding of blended canned foods, providing the ability to meet 
nutritional needs more easily. It is also useful in patients with facial trauma or nasal diseases as it 
bypasses the muzzle into the GI tract. The procedure does require anesthesia to perform. Another 
significant advantage is the ability for an owner to take a patient home with an esophagostomy tube for 
long term care and relieving the need for hospitalization for nutritional management. The tube should be 
flushed with 5-10mL of water after feeding to prevent the tube from being clogged. Main complications 
include blocked tubes, displacement of the tube by vomiting or intentional removal by the patient, and 
stoma site infections. The stoma site (insertion site) of the tube requires regular monitoring for redness, 
swelling, and signs of infections.  
 Gastrostomy tubes (G tubes)are another surgically placed enteral feeding tube. G tubes extend 
from the skin on the side of the abdomen and into the stomach. G tubes are used for long term enteral 
feeding, capable of providing nutrition for years after placement. Polyurethane or silicone based G tubes 
are required for long term use as they are resistant to loss of integrity from digestive enzymes. Fibrin 
sealing of the stoma site will occur within 12-24 hours after placement, and feeding should not be started 
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until this seal is formed to avoid contamination and infection of the site. This option may be taken when 
the patient has esophageal disorders, facial or oral trauma. There is a higher cost associated with the 
procedure, which may make it cost prohibitive. As this is a more invasive surgical procedure, there is a 
higher anesthetic risk involved, and should be avoided with patients with healing impairments. Patients 
vomiting consistently should be held off for the procedure until vomiting is under control. G tubes require 
similar attention to the stoma site as esophagostomy tubes. Complications include vomiting, aspiration 
pneumonia, peritonitis, accidental tube removal, pressure necrosis, and stoma site infection.  
 Jejunostomy tubes are more rarely placed, bypassing the stomach and into the jejunum. The tube 
may be used from week to months, and is used when resting of the upper GI tract is necessary. These 
include patients with pancreatitis, uncontrolled vomiting, gastroparesis, and recent gastric surgery. 
Feeding can commence 12-24 hours after placement. Liquid diets are necessary since the tube diameter 
is narrow. Constant infusions alleviate the risks of cramping and diarrhea. Patients with jejunostomy tubes 
require close monitoring and will need to be hospitalized. Complications include osmotic diarrhea and 
vomiting. Obstruction of the tube is a common complication, and can be best avoided through periodic 
flushing (every 4 hours). If there is leakage of GI tract content, a peritonitis can develop and is a serious 
complication.  When the GI tract is dysfunctional all together, parenteral nutrition should be used, and can 
be provided through a dedicated sterile port through a central line.  
 Enteral nutrition is very important in mainlining a healthy GI tract and mucosa. Many of the 
traditional thoughts of benefits to withholding food does not hold up to be as detrimental when compared 
to the benefits of early enteral feeding. Because of this, knowledge of use and maintenance of enteral 
feeding tubes will allow one to help influence a positive patient outcome. In the case of parvovirus 
gasteroenteritis, anything more invasive than nasoenteral tubes are rarely used. 
 
Nutritional Plan 
 When the decision is made to feed the patient, there are a few key points to consider. What will 
we feed? How much of it will be fed and how fast?  
 Current recommendations include oral rehydration over 3-4 hours, and then introducing food. It is 
unreasonable to attempt feeding their full maintenance energy requirement for patients suffering from 
acute diarrhea or frequent vomiting. The amount that can be reasonably be fed initially should be targeted 
for 1/4 resting energy requirement (RER), as a highly digestible, low-fat diet in order to ensure healthy gut 
recovery and minimal stimulation of vomiting and diarrhea.  
 An animal’s RER can be calculated by the formula: RER = 70 x (BW in kg)0.75 kcal per day. As an 
example, a patient that is 15kg would have a RER of 70 x 150.75, or 533.5 kcal per day. ¼ of this will be 
133.4 kcal, leading to a feeding rate of 5.6 kcal per hour. Depending on the energy density of the diet 
being fed, the volume will differ.  
 The type of food fed in these cases ideally should be highly digestible. There are many 
commercial diets available which are highly digestible (gastrointestinal diets). The diet should also be low 
in fat content, with less than 20% of metabolizable energy coming from fat. Excessive fiber content should 
be avoided since it can cause delayed gastric emptying, diarrhea, flatulence, and abdominal pain. The 
recommended level is no more than 8% dietary fiber.  
 In critical care, especially for feeing through a nasoenteral tube, liquid diets are employed. 
Products such as Clinicare has been a commonly used diet due to the simple calculation of the volume 
required to fulfill RER through its caloric density of 1 kcal/mL. The product also comes readily made as a 
liquid in a can, making preparation simpler. There are newer products on the market such as Emeraid 
Critical Care HDN specifically formulated for dogs and cats and being highly digestible. This product is 
formulated for critical care patients at a higher default caloric density of 1.5-2.4 kcal/mL (concentration is 
adjustable as it is mixed with water on preparation), allowing for lower volume feeding. The choice of 
liquid diet may vary depending on clinician preference. 
 Regardless of what product is used, early implementation of nutrition is the key element to 
encouraging swift recovery of patients with parvoviral enteritis, providing passive nutrition for the 
enterocytes which prevents mucosal breakdown and bacterial translocation. Technicians play a large role 
in advocating for patients and their proper nutrition to influence patient outcomes. 
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CAN BUSTER SAVE FELIX? ALTERNATIVE TRANSFUSION METHODS 
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Our ability to perform blood component transfusions has become a vital therapeutic option in treating many 
ailments affecting our patients. One of the most common uses of blood components involve replacement of red blood 
cells (RBC) in the case of clinical anemia leading to tissue hypoxia. The amount of oxygen delivered (DO2) being 
reduced to the point critical oxygen exchange ratio is exceeded (signifying inadequate DO2 to meet oxygen demand, 
VO2) leads to reliance on anaerobic respiration for energy production, and is ultimately unsustainable. Supplementation 
of oxygen carrying capacity is warranted in these cases, and the most accessible method in providing this is through 
RBC transfusions. Thus, the demand for RBC products has historically been high, and the struggle for blood banks to 
meet demands still continues. The unavailability of RBC product is exacerbated by the presence of RBC antigens (blood 
types) and the potential for immunologic complications without careful consideration of compatibility risks. Alternative 
methods of transfusions are sought out in the effort to minimize our reliance on homologous transfusions to meet 
oxygen carrying capacity demands.  

 
Xenotransfusions 
 A recent news report of a feline patient who was determined to require a RBC transfusion with the alternative 
being death has brought to the forefront of our minds of the challenge obtaining feline blood matching our patient can 
be. A practice, for example, with an in-house bank has two units of type B blood banked regularly, with a type B donor 
in the donor program ready to donate at beck-and-call would be considered very well prepared for a type B patient 
requiring transfusions. The practice still would be out of options for RBCs of this rare feline blood type if a patient 
requires multiple transfusions, or multiple patients come in and happen to be of the same type.  Many practices face 
shortage of RBC products in general, regardless of the type. In this particular news report, the feline patient received 
canine blood as a part of his treatment; an example of xenotransfusion in practice.  
 Xenotransfusions, or transfusion of blood products between individuals from different species, has been 
recorded in literature dating back to 1667 involving transfusion of blood from lambs, calves, and dogs to human for 
various reasons. Xenotransfusion has been employed in the 1800’s with a good degree of success, though the discovery 
of blood types and improved knowledge on blood compatibility from the 1900’s encouraged the practice of intraspecies, 
or homologous, transfusions. The practice of intraspecies transfusions has significantly improved the safety and 
effectiveness of RBC transfusions since varying degree of hemolysis and shortened life span of RBCs were seen in 
xenotransfusions, with the development of high antibody titer against foreign RBCs leading to immunologic 
consequences. Veterinary transfusion largely is practiced in this manner, with adequate feline blood supply being 
challenging to sustain with the small donor pool and more complicated collection process. Being able to use, for 
example, canine donors of a typical donation volume of 450mL to supply our feline patients with a typical (whole 
blood) unit volume of 50mL would allow a single donation to give us enough blood for nine transfusions. This seems 
like a great opportunity for a solution to the blood shortage. Let’s discuss this further. 
 In order to implement xenotransfusion into our practices, we would first need to ensure the effectiveness and 
safety of xenotransfusions. There are several published studies specifically evaluating the effects of canine to feline 
transfusions, evaluating pre-transfusion predictors of immunologic complications, immunologic complication signs seen 
during and after transfusions, and the same on repeat xenotransfusions at varying timings. 
 Efficacy: The studies that have been conducted heavily focused on compatibility testing and immunologic 
complications, and less information on efficacy of the transfusion is available. Literature giving insight to the efficacy 
of canine to feline transfusion indicates a rapid improvement of clinical symptoms, leading to the conclusion that a 
positive effect of the transfusion is expected. In a case report involving a type B cat receiving blood from a Labrador 
Retriever resulted in an increase in PCV taken after the transfusion performed over 48 hours. The effect is relatively 
short lived, however, since the transfused RBCs seem to have an average lifespan of 4 days. In comparison, a typical 
life span of RBCs of homologous feline transfusion is 30 days. The loss of transfused RBC is attributed to delayed 
hemolytic transfusion reaction resulting from antibody production against RBC antigens introduced. The production of 
antibodies by the immune system when exposed to foreign antigens (sensitization) occurs in a delayed manner reaching 
significant titer levels 4-7 days post transfusion, allowing the transfused RBC to persist for 4 days on average. The 
recipients have been observed to develop icterus from increased intravascular hemolysis and bilirubin load.  
 Safety: Statements regarding safety of canine to feline transfusions can be separated into three specific 
situations. In almost all transfusions performed in these studies, there were no acute clinical consequences to performing 

Page 681



canine to feline transfusions as long as there was no history of previous canine blood transfusions. Subsequent 
transfusions performed within 4 days of the initial exposure also were performed without acute symptoms of 
immunologic complications. Subsequent transfusions performed more than 46days past initial exposure resulted in 
anaphylaxis, which is often fatal.  
 Cats seem to be tolerant of the first canine blood transfusion they receive without signs of acute hemolytic or 
allergic reactions, indicating a lack of naturally occurring antibodies against canine RBC antigens. These observations 
correlate with the majority of compatibility testing methods (slide agglutination and cross match hemolysis testing) 
showing no signs of incompatibility. Occasional positive reactions were seen on the minor (recipient RBC mixed with 
donor plasma) cross match, which upon transfusion would cause some hemolysis of recipient RBC. This effect is 
minimized from the use of pRBC, containing very little plasma, and dilution by recipient blood volume upon 
transfusion. Cats in the studies rarely exhibited signs of complication, and when they did they were mild, involving 
tachypnea and pyrexia during or within 24 hours of the transfusion. Delayed hemolysis occurring after 4-7 days of 
transfusion seems inevitable, with presence of anti-canine RBC antibodies made evident through positive slide-
agglutination and cross match results when performed after this timing.  

Subsequent transfusions after the initial exposure within the 4-7 day period did not result in clinical signs. 
Slide agglutination and cross match tests performed during this time period did not result in a positive reaction as well. 
This indicates a “grace period” in which antibodies are being produced to incite an anamnestic response when the next 
exposure occurs. Felines in the study that were given doses of canine RBC 1 and 2 days after initial exposure did not 
exhibit signs of immunologic complications. Test subjects having subsequent transfusions performed later than 6 days 
after the initial exposure showed signs of anaphylaxis with more than 66% resulting in death. Some of these cats were 
treated with cyclophosphamide as an immune suppressant prior to second exposure with the hypothesis of immune 
suppression reducing chances or severity of immunologic complications, with no positive effect seen. This serves as 
further evidence of the ineffectiveness of immune suppressive agents as premedication for transfusion (Human studies 
show premedication to be ineffective). 

Summary: Transfusion of canine blood, whether whole blood or packed RBC, can be performed without 
immediate consequences if it is the first transfusion of this kind. However, the benefit is short lasting, and should be 
reserved for patients are in dire need of blood. The basic considerations in employing this therapeutic option should 
include situations where all of the following are conditions are met. (1) The patient has no source of RBCs with 
compatible blood type (type B cat with no stocked blood, donor, or nearby hospital with stock, for example) or 
hemoglobin-based oxygen carrier solution. (2) The patient is imminently going to pass away or is thought to be in 
danger of sustaining irreversible hypoxic damage (certainly up to clinical judgment) without the ability to obtain 
compatible blood in a timely manner. (3) The patient is expected to benefit from a short term oxygen carrying capacity 
gain. In this case, the patient may have a condition where the cause of anemia can be controlled swiftly enough to allow 
regenerative response to take over, or allow for time to obtain sources of compatible RBCs in the meantime. (4) The 
patient has never received canine blood products. (5) The owner understands the risks and consequences of performing 
a canine to feline transfusion. As the method is non-traditional, the owner should know our exact state of knowledge 
and potential consequences to give fully informed consent to the procedure.  

If these conditions are met, use of transfusions of canine RBC to feline patients can be a life-saving therapeutic 
option in true emergency situations. If a xenotransfusion is decided on, a major and minor cross match should be 
performed to screen donor-recipient matches resulting in any signs of immunologic complications, and a therapeutic 
plan formulated with the benefit lasting 4-7 days in mind. Clear understanding of outcomes of future canine to feline 
xenotransfusion by the owners is important in preventing a second exposure beyond the 4-7 day mark. As responsible 
veterinary professionals, xenotransfusion should not become common practice in its current state. Effort invested in 
maintaining a good source and stock of feline RBC products should not decrease simply because “we can always turn to 
dog blood if we really need to”.  

“In its current state” is used as a qualifier in the previous passage because there is research ongoing for the 
human medical field involving “immunocamouflaging”, or biochemical alteration of RBC antigens to prevent detection 
of the antigen as foreign by the immune system. The technique is still under development and its application to 
veterinary medicine would have an unknown timeline. Implementation of such techniques in xenotransfusions is 
theoretically beneficial in preventing immunologic consequences.  
 
Autologous Transfusions 
 Several forms of autologous transfusions, or the act of infusing blood products derived from the patient 
themselves, are available in providing the patient with components necessary. These techniques can be useful in specific 
situations.  
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 Autotransfusion: Autotransfusion is the act of recycling blood lost by the patient by collection and reinfusion. 
The term autotransfusion is specific to the form of autologous transfusion involving blood that is lost from the patient’s 
condition or injury. In veterinary medicine, autotransfusion is most commonly performed as unwashed red cells 
transfused through a filter. This is accomplished through transfer of suctioned blood into an intravenous fluid bag and 
administered with a blood administration set. An alternative method involves the use of a 3-way stopcock attached to a 
syringe and extension sets. The stopcock is first opened to the extension leading to the pooled blood and syringe, and 
blood pulled into the syringe. The stopcock is then opened to the syringe and another extension leading to an 
intravenous catheter, and the blood pushed through an in-line blood filter into the patient. The syringe method can also 
be employed prior to surgical intervention, through percutaneous insertion of a catheter into a body cavity hemorrhaging 
is occurring in. Autotransfusion is observed to be effective in alleviating compensatory signs from anemia and 
improvement in consciousness, whereas replacement of the volume with lactated ringers did not result in the same 
effect.   

An autologous RBC salvage system or cell-saver device is a piece of equipment with the capability of 
collecting blood lost into the patient, separating blood components through centrifugation, washing the RBC, and 
suspending them back into a suspension for administration. The salvage process can be discontinuous (batched) or 
continuous (uninterrupted reinfusion) depending on the device, and has the advantage of having the ability to provide 
higher concentration of RBC than collected blood containing fluid, as well as removing contaminants through the 
separation and wash process.  

Autotransfusion has advantages, including the alleviation of blood bank demands in performing transfusions. 
Blood bank supply is often strained, with upkeep being a significant financial and staff training investment.  In addition, 
by administering autologous blood, the concerns of immunologic complications are eliminated. Blood typing and cross-
matching can also be omitted, since there should be no better match to a recipient than their own blood. Storage lesions, 
which include accumulation of hazardous levels of electrolytes, metabolites, and inflammatory mediators as well as 
RBC changes reducing their efficacy as oxygen carriers lead to blood stored longer than 14 days to be less effective in 
treatment of anemia, have shorter survival time, and incite negative effects. These storage lesions can be virtually 
completely avoided through employment of autotransfusion, as no storage time is involved.  

One of the main concerns with autologous transfusions is the theoretical potential for iatrogenic metastases of 
neoplastic cells that may be contained in the blood suspension. While no veterinary evidence is available, human studies 
indicate the lack of such consequences upon autotransfusion. This may be a combination of several factors, such as the 
thought of the cell salvage process and leukoreduction of the blood leading to effective removal of neoplastic cells. In 
addition, neoplastic cells may already be in circulation in many cases. Furthermore, allogenic transfusions are known to 
cause transfusion related immunomodulation resulting in down-regulation of the immune system, associated with 
increased incidences of cancer recurrence. There is potential for autologous transfusions to be more beneficial for 
cancer patients.  

Another concern with autologous transfusions lies in the case of bacterial contamination of the blood being 
salvaged. In the case of blood salvaged by cell-saver devices undergoing leukoreduction, 99% of the bacterial load is 
seen to be removed prior to transfusion, eliminating this concern. Blood collected in clean procedures not involving 
obvious sources of bacterial contamination such as bowel perforation or penetrating trauma is seen to contain bacteria as 
well, questioning the notion of all bacterial contamination being avoidable as well. While the effect of bacterial load in 
blood prepared for autotransfusion without cell-saver devices and leukoreduction is uncertain, the general approach to 
these patients involve antibiotic therapy, and there is no evidence supporting increased incidences of bacteremia as a 
result of autotransfusion. The use of cell-salvage devices may also lead to cell-salvage syndrome resulting in 
disseminated intravascular coagulation, acute respiratory distress syndrome, acute kidney injury, or death, and is a 
potential consequence. 

Pre-operative donation: Autologous transfusions may be performed as an intentional form of blood collection 
prior to procedures with reasonable chances of it resulting in hemorrhaging and subsequent demand for a transfusion. 
Preemptively collecting blood from the patient, typically a week prior to the procedure will allow for regenerative 
response to have helped replace the RBC lost through collection. The collected blood is stored in preparation for the 
anticipated blood loss, serving as a source of autologous RBC product if need arises. Advantages similar to 
autotransfusion techniques exist with this form of autologous transfusion, including the elimination of need for 
compatibility testing and alleviation of allogenic blood demand. A differing severity of storage lesion will be seen 
depending on the timing of blood collection and can lead to increase in complication related to storage lesions. The risk 
of bacterial contamination upon blood collection should be at a rate similar to allogenic units, dependent on quality of 
blood collection procedures and storage.  
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Acute euvolemic hemodilution: The detrimental effects of storage anticipated by performing autologous 
transfusions through pre-operative donation can be circumvented through a technique called acute euvolemic 
hemodilution. The technique involves blood collection from the patient undergoing a surgical procedure with likelihood 
of hemorrhaging just prior to the procedure, with replacement of lost blood volume with crystalloids to prevent 
hypovolemia. While the patient will have reduced circulating RBC mass as the procedure is started, the amount of blood 
collected is limited to tolerable amounts to meet oxygen demands. The blood lost during the procedure will be diluted in 
concentration of RBC (PCV), reducing the RBC mass lost when compared to the same volume of blood with the 
original concentration. The collected blood can be transfused if the need for a RBC transfusion arises, with the same 
benefits of any autologous transfusion technique, with the additional benefit of the blood being fresh. The technique 
serves as a method in alleviating allogenic blood transfusion need, though is often not sufficient to eliminate needs. 

 
The quest for providing a sufficient supply of safe RBC product is an area of ongoing improvement, as the 

demand for blood products is ever-present, while the negative effects of blood transfusions in current practice are 
increasingly understood. Ensuring supply and safety in transfusions rely on methods in reducing the need for RBC 
transfusions (conscientious blood sampling, assertive treatment of underlying cause, proper assessment of indication), 
use of alternatives to RBC transfusions, proper risk assessment and compatibility testing, proper patient monitoring, and 
swift response to complications. Xenotransfusions and autologous transfusions are a couple of strategies increasing our 
supply in RBC products, each with their situational effectiveness and appropriate considerations.  
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MYTHS AND FACTS OF TRANSFUSION MEDICINE 
Kenichiro Yagi, BS, RVT, VTS (ECC, SAIM) 

Los Altos, CA 
 

INTRODUCTION 
Veterinary transfusion medicine and blood banking has received increased interest from the veterinary community over the 

past several years as blood products have become increasingly available and the knowledge of their use being more widely 
disseminated. While there are risks to using transfusion products in practice, the benefits of these products have far outweighed them, 
and the demand attempted to be met by blood banks typically leave them in a shortage in a consistent basis. Despite the increase in use 
of blood products and transfusion therapy becoming more commonplace, there are many questions surrounding their use. Many of 
these questions are starting to be answered through a combination of veterinary and human evidence emerging. Some of the evidence 
further clarifies already known concepts while others confirm long time suspicions, and others yet teach us something new.  
 
Can RBCs Be Given Through an Infusion Pump? 

Whether there is an optimal method of red blood cell transfusion administration has always been a point of discussion 
between those practicing transfusion medicine. Recommendations from infusion pump manufacturers are variable in ability to 
transfuse blood products. The criteria used to make these recommendations are also uncertain without an established standard or 
regulatory body in validating these claims. An ideal method of administration should allow one to administer the red cells at a 
consistent and specified rate while not affecting the integrity, survival time, and oxygen carrying capacity of the red blood cells.  

Many studies exist in its attempt to determine the effect of various administration methods on the integrity of blood cells. The 
majority of these studies investigate the in vitro effect of infusion pumps, measuring the degree of free RBC content (free hemoglobin, 
potassium, lactate dehydrogenase, bilirubin) and osmotic fragility. The results vary from observing significant increases to 
insignificant increase in values, while transfusions with red cells with shorter storage time resulting in a larger increase of hemolysis 
markers than those with longer storage times (presumably due to red cells with longer storage times to already having had significant 
storage based hemolysis). The variability in results, in addition to the anecdotal evidence of patients benefiting from red cell 
transfusions administered with infusion pumps are a cause for varying opinions. 

Of those studies attempting to assess in vivo survival time of red blood cells infused with various infusion methods, is one 
comparing the use of gravity flow, volumetric peristaltic pump, and syringe pump in autologous transfusions in dogs. Blood was 
collected from 9 healthy dogs, washed, and separated into 3 portions labeled with different densities of biotin. These labeled red cells 
were transfused through either gravity flow with a 170-260 µm filter, volumetric peristaltic infusion pump with a 170-260 µm filter, or 
a syringe infusion pump with an 18 µm aggregate filter at 2mL/kg/hr. Blood was sampled from test subjects at day 1, and every 7 days 
until day 49, measuring the proportion of red cells with biotin labels through flow cytometry. Additional in vitro testing was 
conducted, measuring plasma hemoglobin and osmotic fragility testing. 

24 hours post transfusion, labeled RBCs infused through gravity flow, volumetric pump, and syringe pump were detectable in 
100% (8/8), 50% (4/8), and 14.3% (1/7) of test subjects, respectively. Between RBCs infused by gravity flow and volumetric pump 
that were detectable (4/8), the quantity and half-life had no statistically significant difference. The RBCs infused via syringe pump 
detected at 24 hours post transfusion was no longer detectable at 7 days, indicating complete removal of those cells from circulation 
sometime between 24 hours and 7 days post transfusion. There were no significant differences seen in in vitro values examined.  
The study concluded that delivery of RBCs with a syringe pump and microaggregate filter is associated with significant decrease in in 
vivo survival time. Volumetric pump delivery was associated with a 50% probability of loss of transfused RBCs within the first 24 
hours, and gravity flow allowed for highest chance of RBC survival. The reason behind this difference is unclear, but is speculated to 
be due to the mechanical shear damage to the RBC membranes when transfused through the microaggregate filter, causing preferential 
removal of damaged cells upon entry into the circulation and exposure to the mononuclear phagocytic system. Though unconfirmed, 
there is a potential for microclots to have formed in the blood during resuspension in sub-room temperature plasma, which placed a 
higher degree of shearing stress on the RBCs going through the microaggregate filter, causing this effect. Early denaturation and 
oxidation of hemoglobin due to the mechanical stress induced by syringe pump and volumetric pump methods, leading to IgG binding 
to the red cell surface leading to removal from circulation, is another possible cause for early removal  

There were other limitations to this study such as the reduced half-life of transfused RBCs when compared to our current 
knowledge of dog erythrocyte lifespan (43 days in study vs 104-110d) attributed to the insult to RBCs during the biotinylation and 
other processing factors. The use of biotin for RBC detection itself is not without worries of immunologic removal through anti-biotin 
antibody production, though previous studies have observed no development of such antibodies. A small sample size limiting the 
power of the results is a common limitation in the veterinary field, and this study is no exception. In addition, the results are most 
relevant to exact same methods used in the study, and we can only make speculations on alternate setups to remove the use of 
microaggregate filters with the syringe pump (use of an in-line pediatric 170-260 µm filter or extraction of blood through a 170-260 
µm filter administration set into a syringe, for example). 

The authors of the study recommended against using a syringe pump with 18 µm aggregate filters in the light of the results of 
their study, though considering the limitations, drastic changes to clinical protocols was not stated to be necessary. The current best 
practice considering this evidence would be to administer blood products via gravity flow for larger volume, higher flow rate 
transfusions as long as consistency in flow rate is monitored closely (as it can be influenced by catheter patency, positioning and 
motion by the patient, and amount of blood left in the bag). The syringe pump method is particularly useful when performing small 
volume transfusions such as in felines. An abstract of a similar study performed with feline blood was recently presented, 
preliminarily stating their observation of red cell survival time being unaffected by the syringe pump and aggregate filter method.  
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PRBC Has an Expiration Date of 42 Days(?) 

Current practices in blood banking involve the usage of APS and additive nutrient solution which are labeled for 42 days of 
storage. More recent evidence gathered over the past decade indicates stored red blood cells to have impaired RBC survival, reduced 
efficacy as an oxygen carrier, and even incite adverse effects in the recipient causing mortality and morbidity. These changes are seen 
as early as 7 to 14 days into storage, and involve a collection of biochemical, biomechanical, and oxidative changes to the RBC and 
storage solution, all collectively referred to as “storage lesions”. 

Mature RBCs lack mitochondria and rely on glycolysis for ATP production, leading to a lowered pH. ATP production is 
reduced by the acidic environment, combined with depletion, leads to decreased RBC membrane integrity. Lowered pH also affects 
2,3 diphosphoglycerate (2,3 DPG) level reducing hemoglobin’s effectiveness as oxygen carriers, though this effect is reversible and 
not significant in cats. Hemoglobin in longer stored RBC products contain free hemoglobin and microparticles that scavenge nitrous 
oxide (NO) upon transfusion and cause a vasoconstrictive effect impairing blood flow, stimulate coagulation, induce oxidative 
damage, and cause proinflammatory effects. Microparticles, which are vesicles that have budded off of cellular components, induce 
proinflammatory and procoagulant effects. Stored RBCs show morphologic changes to echinocytes and spheroechinocytes leading to 
a loss of deformability and impairment in normal flow through capillaries. Oxidative damage leads to increased hemolysis and 
methemoglobin formation decreasing viable RBC count and oxygen carrying capacity.  

There are many complicated mechanisms in play during RBC storage. To summarize the effects, storages lesions can lead to 
impaired RBC survival, reduce the efficacy of RBCs as oxygen carriers, and induce adverse effects such as arrhythmias, thrombosis, 
systemic inflammation, transfusion-related acute lung injury (TRALI), acute respiratory distress syndrome (ARDS), hypotension, and 
multiple organ dysfunctions. These changes occur as early as 7-14 days into storage, making supplying our patients with safe 
transfusion products a realistic challenge. Storage lesions and their clinical impact is a topic of ongoing investigation while blood 
banks strive to balance provision of fresher products and minimizing wasting of blood. 
 
First Transfusions Are “Free”? 

Compatibility testing for canine blood transfusions has traditionally been omitted in the interest of swift transfusions and 
financial considerations. This comes from the a widespread notion that the “first transfusions are free for dogs”, intended to state that 
canine RBC transfusions can be given without blood type matching (without typing the donor or recipient) or cross matching yet be 
performed without signs of immunologic complications, namely acute hemolytic transfusion reactions or anaphylaxis. This statement 
is made with the understanding that the most clinically significant dog erythrocyte antigen (DEA) is DEA 1, responsible for inciting 
acute hemolytic transfusion reactions when preexisting alloantibodies for the antigen is present. In 98% of the population, these 
antibodies are not present, so the first mismatched transfusion will only result in sensitization of the immune system to the antigen, 
leading to the development of antibodies over a course of approximately 4 days. This leads to a delayed hemolytic transfusion 
reaction, often asymptomatic as long as the patient has overcome the initial incident of anemia, or clinical symptoms of anemia as well 
as bilirubinemia and bilirubinuria may arise.  

Given the asymptomatic or mild nature of clinical signs, many have accepted this reason to forgo compatibility testing. 
However, the sensitization will lead to an acute hemolytic transfusion reaction in subsequent mismatched transfusions, resulting in 
hemolysis of transfused cells and likeliness of anaphylaxis. By omitting compatibility testing, we run the risk of priming a patient for 
such reaction in the next transfusion which may be handled similarly if the patient’s transfusion status is not noticed. A medical team 
may be placed in a situation where the transfusion status of the patient may be unknown (pet brought in by pet sitter who thinks there 
had been no transfusions, or adopted dogs who “probably” has not had a transfusion). In the case a patient presents with risk of 
imminent death from anemia, this practice may be justified with the knowledge of the risk. Blood typing of all blood donors and 
stocking of DEA 1 negative blood is highly recommended for use in these situations to avoid sensitization of the patient to DEA 1. If 
there is any uncertainty in the transfusion history of the patient, cross matching is appropriate as erythrocyte antigens aside from DEA 
1 exist with limited knowledge on consequences from patients sensitized for these miscellaneous antigens (some reports of AHTR 
exist). Transfusions of canine RBCs without compatibility testing are not “free”, and certainly have the hidden costs of DHTR and 
sensitization. Cats possess alloantibodies for the RBC antigens foreign to them (aside from the very rare type AB cats), leading to 
hemolytic transfusion reaction even with first exposure. 
 
DEA 1 Negative is the Universal Blood Type? 

The concept of “universal” blood type indicates a blood type that can be given to any member of the same species without 
expectation of an immunologic reaction related to blood type mismatches. Because DEA 1 is the one antigen we know most about and 
leads to AHTR when mismatched for the second time, blood from DEA 1 negative dogs can be given without sensitization of DEA 1 
negative and DEA 1 positive recipients, and often is considered as “universal”. There are, however, other RBC antigens such as DEA 
3 through 8, dal, and other less known antigens confirmed to exist which can lead to sensitization when mismatched transfusions 
occur. Therefore, a donor should be tested negative for every RBC antigen we are capable of testing in order to truly considering it 
“universal”. This creates a challenge as 98% of the canine population is positive for DEA 4, and a donor negative in DEA 4 is 
virtually impossible to find. Fortunately this is not a clinical issue since the recipient is likely DEA 4 positive as well, allowing the 
blood types to match. Another challenge lies in our current inability to routinely test for DEA other than 1, 4, and 7 through a 
reference lab due to a lack of testing anti-sera (and anything aside from DEA 1 not available as in-house kits), preventing complete 
typing of our donors and timely testing of our recipients. Given our knowledge of additional RBC antigens, we should consider DEA 
1 negative, 4 positive, 7 negative blood type as the “least antigenic”, and type our donors for all DEAs we are capable of, given 
finances permit it. DEA 1 negative can be considered safe blood to use from anecdotal evidence as reports of hemolytic transfusion 
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reactions are rare, and cross matches should detect incompatibility issues arising from repeated exposure to the less known erythrocyte 
antigens. Cats have no universal donors, though type AB cats may receive transfusions from both type A and B donors. 
 
Are Blood Transfusions between Different Species Possible? 

Common knowledge dictates that blood product transfusions should be between members of the same species in order to 
prevent immunologic consequences. Despite this “common” fact, one may be surprised to hear an ongoing research to test interspecies 
transfusions, or xenotransfusions. Early experiments in blood transfusion in the 1600’s document a human patient receiving sheep 
blood, and showing no signs of reaction (at least on first exposure). Porcine red blood cells with modified antigens have been a topic 
of research in compatibility as human blood substitute. In the veterinary field, feline blood is consistently in short supply, especially 
for patients with the rare blood type of B. Type B cats can only be transfused with type B blood as introduction of a small volume of 
type A blood will result in an acute hemolytic reaction and anaphylaxis. In addition, even for type A patients, blood supply may be 
short causing delays or inability to obtain blood products in a timely manner as the patient suffers life-threatening anemia. In these 
situations, veterinarians have attempted to use canine blood as a source of blood as it is more readily available, and can easily tolerate 
the small volume donations. 

There is limited amount of evidence available from a few studies conducted on canine to feline transfusions. The results of 
the studies concluded felines do not possess naturally occurring alloantibodies against canine erythrocytes. Compatibility testing 
methods such as slide-agglutination test and cross-matching only revealed agglutination on the minor-crossmatch. Of the total of 62 
transfusions performed between the various studies, 5 cats showed signs of mild reactions, with tachypnea and pyrexia within 24 
hours of the start of transfusion. Development of antibodies against canine RBCs were seen 4 to 7 days after the transfusion, 
indicating the transfusion led to sensitization of the immune system to the foreign antigens. Because of this, the life span of the 
transfused RBCs was approximately 4 days due to delayed hemolytic transfusion reactions while feline to feline transfusions allow 
RBCs to last 30 days. Subsequent transfusions resulted in anaphylaxis and were fatal in 66% of documented cases. 

While transfusion of dog blood to a feline patient is not the best solution to supplementing oxygen carrying capacity, it may 
be justifiable when faced with imminent death of the feline patient and without blood. A responsible medical team would discourage 
dog to cat transfusion and consider the method for situations where the patient 1) has no source of compatible cat blood (Type B cat 
with no stocked blood, donor, or nearby hospital with stock, for example) or hemoglobin based oxygen carrier solutions, 2) is 
imminently going to pass away without a transfusion or compatible blood will not be obtained soon enough (truly dying animal), 3) is 
expected to benefit from a short term oxygen carrying capacity gain, and 4) the owner understands risks and consequences. The 
method of xenotransfusion should not become a common practice and effort for practices to maintain a good source of cat blood 
should always be pursued without considering canine blood as “backup”. 
 
Premedicating Reduce Chances of Reactions? 

Premedication, or administration of antihistamines, glucocorticoids, or antipyretics in anticipation of immunologic 
complications to counter histamine and inflammatory mediators and suppress the effects, have been a traditional practice in 
transfusion medicine. While there is no veterinary evidence available addressing the efficacy of this practice, there are a number of 
human studies observing no difference in incidence of type I hypersensitivity reactions (allergic reaction) or febrile non-hemolytic 
transfusion reactions (FNHTR). Some clinicians reason that administration of premedication potentially masks early symptoms of 
immunologic complications delaying required interventions for treatment, advocating against it. Evaluation of the difference in 
severity between recipients with premedication or without premedication has not been performed, and remains a question whether this 
reasoning is valid. Human evidence is unfortunately not always directly translatable into veterinary practice, though expectations of 
similar physiological mechanisms exist. Studies evaluating effects of premedication and efficacy in prevention of hemolytic 
transfusion reactions are not apparently available, and the theoretical benefit is no justification for forgoing proper compatibility 
testing.  
 
Is Warming of Blood Products Necessary? 

Warming of blood products in the interest of prevention hypothermia in the recipient is a consideration during blood product 
administration. Concerns for hemolysis of erythrocytes when warming during transfusion exist, and studies point towards little to no 
difference in markers for hemolysis in vitro when blood is warmed to typical body temperature. However, at non-emergent 
administration rates, blood reaching the patient through the line placed in a room temperature environment is easily at room 
temperature upon reaching the patient, and will not contribute to a significant decrease in body temperature. In the case of rapid 
transfusions of large volumes into small patients, warming of the blood may be indicated with care taken to be evenly warmed to 35-
37°C and not exceed 42°C close to the patient to minimize loss of heat. Hypothermia is also a documented complications related to 
massive transfusions. Aside from these situations, in many cases warming effort directed at the patient is most effective in treating 
hypothermia without causing risk of damage to the RBCs.  

 
Is Plasma Indicated for Use in Hypoproteinemia? Parvoviral Enteritis? 

Plasma contains many proteins of interest, namely hemostatic proteins, albumin, and immunoglobulins. Hypoproteinemia, 
specifically hypoalbuminemia, occurs in many critically ill patients with protein-losing disorders including protein-losing 
enteropathies, protein-losing nephropathies, liver failure, trauma, burn wounds, etc. This leads to a loss of intravascular colloid 
osmotic pressure (COP), and subsequent consequences. Administration of plasma products (fresh frozen plasma, frozen plasma, or 
cryosupernatant) have been used as a method in supplementing albumin for COP.  
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However, the amount of plasma required to raise the patient’s albumin level by 1g/dL is approximately 40-50mL/kg. This is 
equivalent to 1.1L of plasma (9.5 units) for a 50# patient. The amount of plasma required to make a significant difference in the 
measurable level of albumin is both cost prohibitive and pose a large immunologic risk to the patient. Synthetic colloids provide 
higher COP for the volume transfused, without the immunologic risks associated with biological products. In addition, whether 
increasing the albumin level to a normal value (>2g/dL) will lead to increased chances of a positive outcome is still unclear, and 
difficult to advocate.  

Similar concepts can be applied to the usage of plasma products derived from survivors of parvovirus infection. Clinicians 
have theorized that transfusion of plasma containing antibodies against canine parvovirus (CPV) will aid in recovery from CPV 
infections. A study evaluating use of a single dose of plasma containing CPV antibodies in its efficacy versus saline placebo saw no 
significant difference in reducing clinical signs, viremia, or speeding recovery. The volume used in this study (12mL) may be a 
limitation to the efficacy of the compared treatment, though the amount of plasma required for an adequate dosage of antibodies is 
unknown, and is likely to be at similar or higher levels of dosage for albumin supplementation. Thus, same concerns prevent use of 
plasma in this manner.  
 
Summary 

As we can see, there are both myths, truths, and everything in between regarding transfusion medicine, which continues to be 
an active area of research to develop better knowledge and more accurate standards in order to optimize our practice leading to the 
best possible outcomes. 
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Diagnostic analgesia of the equine digit 

 
 

John Schumacher 
 
 
Summary 

  A palmar digital nerve block anaesthetises the entire foot, 

rather than just its palmar half. To avoid partially anaesthetising the 

proximal interphalangeal joint, the palmar digital nerves should be 

anaesthetised near or distal to the proximal margin of the collateral 

cartilages. An abaxial sesamoid nerve block may ameliorate pain within the 

metacarpo(metatarso)phalangeal joint. Mepivacaine administered into the 

distal interphalangeal (DIP) joint desensitises the DIP joint and the 

subsynovial palmar digital nerves thereby also anesthetising the navicular 

apparatus, the toe region of the sole and the digital portion of the deep 

digital flexor tendon (DDFT).  Even though analgesia of the DIP joint results 

in analgesia of the navicular bursa, analgesia of the navicular bursa does 

not result in analgesia of the DIP joint. Analgesia of the DDFT sheath likely 

desensitises only structures within the sheath and the DDFT distal to the 

sheath.  

 
Introduction 

 Within recent years, many studies have examined the response to 

diagnostic analgesia of horses lame because of pain in a particular structure or 

region of the foot.  These studies have also highlighted the limitations of 

diagnostic analgesia of the horse’s digit.  
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Assessment of lameness before application of local anaesthetic techniques  

Before performing regional analgesia, the horse should be consistently and 

sufficiently lame. Because lameness of some horses improves or resolves during 

exercise, a false positive response to regional analgesia may result if the horse 

has not been sufficiently exercised before it is evaluated. The use of 

computerized methods (i.e., Lameness Locatora; Equigaitb) to detect and quantify 

asymmetry of gait before and after the use of diagnostic analgesia can also result 

in more accurate interpretation of the effects of diagnostic analgesia. 

Preparation of skin for injection of local anaesthetic solution  

 Cleaning the site of injection with 70% isopropyl alcohol usually is 

sufficient for perineural administration of local anaesthetic solution. As long as 

local anaesthetic solution is deposited subcutaneously, complications from poor 

aseptic technique are unlikely. The clinician should be aware, however, of the 

potential for disastrous results when non-sterile technique is used, and a needle 

is misdirected into an adjacent synovial structure. For example, the digital flexor 

tendon sheath or the metacarpophalangeal joint is often inadvertently penetrated 

when the palmar and palmar metacarpal nerves are anesthetized at the level of 

the distal aspect of the second and fourth metacarpal bones, as part of the low, 

4-point nerve block (Seabaugh et al, 2011). 

The injection site of a synovial structure should be aseptically prepared, 

but clipping of hair over the injection site is not necessary for aseptic 

arthrocentesis, as long the site is scrubbed adequately. There was no difference 

in bacterial flora at the injection site when haired skin was scrubbed with 
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povidone-iodine for 10 or 5 minutes or 3 times for 30 seconds each (Zubrod et al 

2004). Contamination of a joint with hair or tissue during arthrocentesis may 

increase the risk of joint infection (Adams et. al. 2010). Clipping or shaving hair 

before inserting a hypodermic needle into a joint increases the risk of 

contaminating the joint with hair as does reinserting a needle into a joint after a 

failed attempt (Adams et. al. 2010). Drawing the drug for intra-synovial deposition 

from an unused bottle may decrease the likelihood of introducing bacterial 

contaminates into the synovial structure.  

 The addition of an antibiotic to the local anaesthetic solution for 

intrasynovial anaesthesia is likely unnecessary because local anesthetic agents 

are inherently antimicrobial (Johnson et al). The risk of a joint infection is remote 

when administering a local anesthetic alone into a joint (Bohlin et al 2014). Even 

when combining a local anaesthetic solution with a corticosteroid, addition of an 

antibiotic to the injectate may not be justified given the low incidence of septic 

arthritis after intra-articular medication (Bohlin et al 2014). Amikacin is a good 

choice of antibiotic for clinicians that prefer to administer an antibiotic along with 

local anaesthetic solution because 500 mg of amikacin administered into a 

normal joint provides a concentration above the reported MIC for most equine 

pathogenic bacteria for 72 hours with minimal inflammatory effects (Taintor et al. 

2006).   

Choice of local anaesthetic agent  

Two percent lidocaine HCl and 2% mepivacaine HCl are the local anaesthetic 

agents most commonly used to induce regional analgesia during lameness 
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examination. Mepivacaine HCl is preferred for lameness examination by most 

clinicians because it causes less inflammation than does lidocaine HCl (Specht 

et al. 1988). We have observed temporary, severe lameness, presumably from 

inflammation, associated with administration of lidocaine into joints of the distal 

portion of the limb.  

The choice of anaesthetic agent may depend on its duration of action. 

Mepivacaine resolves lameness for about 55 minutes when administered into the 

middle carpal joint of horses lame from pain in that joint (Andreen et al. 1994). 

When mepivacaine is administered perineurally, its anaesthetic effect lasts 90 to 

120 minutes (Wyn-Jones 1988), and in some cases, up to three hours, which 

makes this local anaesthetic agent valuable for examining a horse with lame 

because of pain in multiple limbs or when multiple sites of pain on a limb are 

suspected. Lidocaine, which has an anaesthetic effect of only 30 to 45 minutes 

when administered perineurally (Wyn-Jones 1988), might be the preferred 

anaesthetic agent when different analgesic techniques are likely to be compared 

during the examination.  

Although the significance of the ability of local anaesthetic agents to disrupt 

cartilage metabolism is not clear, the choice of a local anaesthetic agent may 

depend on its chondrotoxicity and the possibility of its repeated use in a joint, 

especially if that joint is likely diseased. In vitro studies using equine 

chondrocytes indicate that both lidocaine and bupivacaine are highly 

chondrotoxic and mepivacaine far less so (Park et al, 2011).  An in vivo study, 

however, found that a single injection of either lidocaine or bupivacaine in a 
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normal equine joint was unlikely to cause clinically apparent chondrotoxicity (Piat 

et al. 2012). But until the safety of a single exposure of a diseased joint to 

lidocaine or bupivacaine is determined, avoiding using these anaesthetic agents 

may be prudent when performing intra-articular diagnostic analgesia in the horse. 

 

Onset of analgesia 

Onset of analgesia occurs rapidly after perineural or intra-articular 

administration of local anaesthetic solution. Andreen et al. (1994) observed 

resolution of lameness within 5 minutes after injecting mepivacaine into the 

middle carpal joint of horses lame because of pain associated with that joint. 

Intra-articular administration of local anaesthetic solution into joints and nerves of 

the distal portion of the limb also usually results in analgesia within 5 minutes 

(Fürst 2006). The first re-evaluation of lameness can begin five minutes after 

administering regional analgesia in the distal portion of the limb (Wyn-Jones 

1988; Fürst 2006). Wyn-Jones (1988) advised rapid assessment of gait after 

regional analgesia of the distal portion of the limb because rapid diffusion of 

anaesthetic solution could anaesthetise other nerve branches, thus confusing 

results of the examination. Nagy et al. (2009) found that radiopaque contrast 

medium deposited perineurally at the base of the proximal sesamoid bones 

travelled a substantial distance proximally along the neurovascular bundle within 

10 minutes after administration. They theorized that proximal diffusion of 

anaesthetic solution would also be likely, which would explain the reason for 

decreased specificity over time of nerve blocks of the distal portion of the limb.   
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 Some clinicians have observed a delay in the onset of analgesia for up to 

10 minutes after performing perineural analgesia in the distal aspect of the limb 

(Nagy et al. 2009). Deposition of local anaesthetic solution outside the fascia 

(Fig. 1) surrounding the neurovascular bundle has been offered as an 

explanation for this observation in a study that found 11 % of perineural injections 

of radiocontrast solution over the palmar nerves resulted in deposition of solution 

outside the neurovascular bundle (Nagy et al. 2009).   

Most nerves below the carpus or tarsus are anesthetised using a 25-gauge, 

1.59-cm (5/8-inch) needle. To avoid broken or bent needles during perineural 

administration of local anaesthetic solution, the needle should always be inserted 

detached from the syringe. The needle should be directed distally during 

insertion when anaesthetizing nerves in the distal portion of the limb to minimize 

proximal migration of local anaesthetic solution.   

 Some clinicians prefer to test the dermatome desensitised by a nerve 

block before re-evaluating the horse’s gait. We prefer to check the accuracy of a 

nerve block by evaluating the gait rather than skin sensation after diagnostic 

analgesia because elimination of this step saves time and because cutaneous 

sensation may persist despite an absence of deep pain (Derksen 1980). A 

positive response (i.e., significant amelioration of lameness) indicates the nerve 

block was accurate. If the gait is unchanged after regional analgesia, the 

effectiveness of the nerve block should be determined by checking for skin 

sensation within the dermatome expected to be desensitised.  
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When performing regional analgesia, local anaesthetic solution can be 

administered inadvertently into a blood vessel, joint, tendon sheath, or bursa. 

Administering the anaesthetic solution as the needle is withdrawn decreases the 

likelihood of depositing the solution in an unintended structure and results in 

deposition of the solution in more than one tissue plane, which increases the 

likelihood of the solution being deposited in the neurovascular bundle. 

Restraint of the horse for local analgesia  

 If application of a lip twitch or lip chain provides insufficient restraint for 

diagnostic analgesia, xylazine or detomidine or can be administered 

intravenously to most horses without decreasing the degree of lameness 

(Buchner 1999; da Silva Azevedo et al 2015). A low dose, such as 5-10 mg, of 

intravenously administered acepromazine can also be useful to restrain a 

fractious horse during diagnostic analgesia without interfering with interpretation 

of the effects of diagnostic analgesia (Ross 2011; Fürst 2006; da Silva Azevedo 

et al 2015).  In fact, acepromazine is claimed to be of value in accentuating 

subtle lameness to allow evaluation (Beeman 1988). Because of the uncertainty 

of the effect of sedation or tranquilization on gait, however, a sedative or 

tranquilizer is best avoided, if possible. When the horse must be sedated to 

administer local anaesthetic solution, its gait should be evaluated while it is 

sedated or tranquilized before diagnostic analgesia is administered. Antagonizing 

the sedative effects of an α2-agonist, such as xylazine, with yohimbine or 

tolazoline may result in adverse reactions and even death (Scofield et al 2010).  
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Volumes of local anaesthetic solution administered for analgesia of the 

foot  

 When local anesthetic solution is administered over a nerve, much of the 

solution is forced proximally and distally in the neurovascular bundle. The larger 

the volume injected, the more proximally the solution is forced up the 

neurovascular bundle possibly desensitising structures far proximal to the site of 

administretion. To administer a palmar digital nerve block (PDNB), 1.5 mLs of 

mepivacaine deposited over each palmar digital nerve is sufficient volume to 

consistently anaesthetize those nerves. Administering larger volumes of local 

anaesthetic solution increases the likelihood of anesthetizing branches of the 

palmar digital nerve that supply the pastern joint (Schumacher et al. 2004). To 

administer an abaxial sesamoid nerve block (ASNB), 2 mLs of local anaesthetic 

solution deposited over each palmar digital nerve is sufficient volume to 

consistently anaesthetise those nerves and the dorsal branches of the digital 

nerve that lie in close proximity. Administering larger volumes of local anaesthetic 

solution increases the likelihood of anaesthetizing branches of the palmar digital 

nerve that supply the fetlock joint.  

 Five to 6 mL of mepivacaine are commonly administered into the distal 

interphalangeal (DIP) joint to anaesthetize that joint and the navicular apparatus. 

The toe of the sole is also desensitised, and administering a larger volume of 

local anaesthetic solution increases the likelihood of anaesthetizing branches of 

the palmar digital nerve that supply the heel of the sole (Schumacher 2001a). 

Timing of intra-articular analgesia and intra-articular treatments 
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A delay of intra-articular administration of medication, such as a 

corticosteroid or hyaluronic acid for several days after intra-articular 

administration of local anaesthetic solution is a common practice of many 

veterinarians. The reason for this delay seems to be the belief that concurrent or 

sequential intra-articular administration of medication substantially increases the 

risk of joint infection or that inflammation caused by the local anaesthetic solution 

may dampen the therapeutic response to intra-articular medication (Caron and 

Genovese 2003). Same-day intra-articular administration of local anaesthetic 

solution and hyaluronan and/or cortisone, however, was shown not to pose a 

substantial risk of joint sepsis, provided that adherence to aseptic technique is 

strict (Zubrod et al. 2006), and a study that examined the effect of concurrent 

intra-articular administration of mepivacaine and triamcinolone acetonide found 

that mepivacaine had no effect on the potency or duration of action of 

triamcinolone (Kay et al. 2008). 

Anaesthesia of the palmar digital nerves (Palmar digital nerve block-PDNB)   

The PDNB is sometimes referred to as the “heel block” because clinicians 

have long believed that a positive response to anaesthesia of the palmar digital 

nerves localizes pain to the palmar third or half of the foot, including the palmar 

portion of the DIP joint (Adams 1974; Stashak, 1987). Easter et al. (2000) found, 

however, that anaesthesia of the palmar digital nerves just proximal to the bulbs 

of the heel alleviated lameness caused pain in the DIP joint, indicating that the 

palmar digital nerves innervate the entire DIP joint. The study by Easter et al. 
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corroborated an anatomical study that demonstrated that the dorsal branches of 

the palmar digital nerves do not innervate the DIP joint (Sack 1975).     

The PD nerves should be anaesthetised near or distal to the proximal 

margin of the collateral cartilage (Wyn-Jones 1988; Beeman 1988; Stashak 

2002; Bassage and Ross 2003) (Fig. 2). One theoretical advantage of 

anaesthetizing the palmar digital nerves as far distally as possible is that 

anaesthesia of the dorsal branches of the palmar digital nerve is more likely to be 

avoided (Beeman 1988).  According to results of the study by Sack (1975) and 

that of Easter et al. (2000), however, the dorsal branches are unlikely to 

contribute much more than sensory innervation to the dorsal aspect of the 

coronary band and dorsal laminae of the foot. Recent research suggests the 

even the dorsal laminae of the foot are desensitised by a PDNB (Faleiros et al. 

2015). Research indicates, therefore, that a PDNB anaesthetises the entire foot.  

A more important reason for depositing local anaesthetic solution as far 

distally in the pastern as possible when performing a PDNB is that more proximal 

deposition of local anaesthetic solution increases the likelihood of causing 

analgesia of the pastern joint (Schumacher et al. 2004).  

Ring block   

A ring block, performed at the level of a PDNB is unlikely to result in a positive 

response after a negative response to a PDNB because the dorsal branches of 

the palmar digital nerves contribute little to sensation within the foot (Sack 

1975;Easter et al. 2000). The PDNB will already have anaesthetized the entire 

foot. The use of a pastern ring block performed at mid pastern level, however, 
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should be considered as a better alternative to the basilar sesamoid 

(basisesamoid) nerve block (BSNB) or abaxial sesamoid nerve block (ASNB) 

because these blocks may inadvertently, partially or entirely desensitise the 

metacarpo/metatarso phalangeal (MC/MT-P) (fetlock) joint in addition to the 

entire foot and pastern, which can erroneously localise pain to the foot or pastern 

in horses with fetlock pain. A positive response to a ring block performed at mid 

pastern level, after a negative response to a PDNB, localizes lameness to the 

pastern region. 

 Basilar or Abaxial sesamoid nerve block (BSNB or ASNB) 

Bassage and Ross (2011) distinguish between anaesthesia of the palmar or 

plantar digital nerves where local anaesthetic is deposited at the base of the 

proximal sesamoid bones (i.e., a BSNB) and anaesthesia of the palmar or plantar 

digital nerves where local anaesthetic solution is deposited more proximally 

alongside the proximal sesamoid bones (i.e., an ASNB). Anaesthesia of the 

digital nerves and their dorsal branches, at either level, alongside or at the base 

of the proximal sesamoid bones, desensitises the foot, the pastern joint, the 

middle phalanx and associated soft tissues, and the distal and palmar aspects of 

the proximal phalanx. Clinicians should be aware that an ASNB or BSNB may 

ameliorate or abolish pain within the MC/MT-P joint (Wyn-Jones 1988; Barr 1997; 

Bassage and Ross 2003; Dyson and Murray 2006). Performing the nerve block 

at the base of the proximal sesamoid bones (i.e., a BSNB) decreases the 

likelihood of partially desensitizing the fetlock joint (Wyn-Jones 1988). Using a 
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small volume of local anaesthetic solution (i.e., <2 mL) may also decrease the 

likelihood of partially anaesthetising the fetlock joint.  

Analgesia of the distal interphalangeal joint (DIP joint)   

Approaches to the DIP joint have been reviewed (Schumacher and Wilhite 

2012) and are illustrated in Fig. 3. Local anaesthetic solution into the DIP joint is 

most easily and accurately administered using a dorsal parallel or dorsal inclined 

approach, where a needle is placed into the dorsal pouch of the DIP joint on or 

near midline, through or just proximal to the coronary band. 

 Local anaesthetic solution administered into the DIP joint desensitises the 

DIP joint (Stashak 2002), the navicular bursa (Pleasant et al. 1997), the navicular 

bone (Schebitz 1964; Dyson and Kidd 1993; Turner 1996), the toe region of the 

sole (Schumacher et al. 2000, 2001a) and the digital portion of the deep digital 

flexor tendon (DDFT) of most horses (Dyson et al. 2003). When a large volume of 

mepivacaine HCl (e.g., 10 mL) is administered, the heel region of the sole may 

also be desensitised (Schumacher et al. 2001a).    

Possible explanations for analgesia of the navicular apparatus (i.e., the 

navicular bone and its associated ligaments) after local anaesthetic solution is 

administered into the DIP joint include the desensitization of subsynovial nerves 

that supply sensory fibers to the navicular bone and its collateral sesamoidean 

ligaments (Bowker et al. 1993) and the desensitization of the palmar digital 

nerves where they lie in close proximity to the palmar pouch of the DIP joint 

(Calislar and St. Clair 1969; Pleasant et al. 1997)(Fig. 4). Occasionally, the 

palmar aspect of the coronary band is desensitised after anaesthesia of the DIP 
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joint (Schumacher et al. 2001a); this finding, as well as desensitisation of the 

solar region of the toe support the theory that analgesia of the DIP joint causes 

desensitisation of the palmar digital nerves. Additionally, Gough et al. (2002) 

found evidence for diffusion of local anaesthetic solution from the DIP joint into 

the navicular bursa in cadaver limbs, and Keegan et al. (1996) demonstrated 

diffusion of mepivacaine from the DIP joint into the navicular bone in vivo. In both 

diffusion studies, the concentration of mepivacaine found in the navicular bursa 

or navicular bone was high enough to desensitise those structures.  

A negative response to intra-articular analgesia of the DIP joint may not 

eliminate the navicular bone and its related structures as the source of lameness. 

In a study of 102 horses with chronic foot pain, Dyson (1995) found that 21% of 

horses failed to respond to intra-articular analgesia of the DIP joint but improved 

significantly after intrabursal analgesia of the navicular bursa. A later study 

showed that some lesions of the DDFT at the level of the tendon’ s insertion to 

the distal phalanx may be more effectively desensitised by administering local 

anaesthetic solution into the navicular bursa than by analgesia of the DIP joint 

(Schramme et al. 2002). Some of the lame horses in Dyson’s study (1995) that 

responded to analgesia of the navicular bursa, but were unresponsive to 

analgesia of the DIP joint, may have had lesions of the insertion of the DDFT 

rather than disease of the navicular bone and its related structures.   

Ten mL mepivacaine HCl administered into the DIP joint may desensitise 

the entire sole, but a smaller volume of mepivacaine (i.e., <6 mL) is unlikely to 

desensitise the heel portion of the sole (Schumacher et al. 2001a). Calislar and 
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St. Clair (1969) describe a diverticulum of the proximal palmar pouch of the DIP 

joint that extends proximally to the proximal palmar pouch. A large volume of 

anaesthetic solution may fill this diverticulum to anaesthetise the palmar digital 

nerves proximal to the point where the nerve send off a branch to supply sensory 

innervation to the heel region of the sole.   

Analgesia of the navicular bursa    

A study comparing various techniques for inserting a needle into the 

navicular bursa showed that a method described by Verschooten et al. (1991) 

was the most accurate (Schramme et al. 2000). The foot can be held or placed in 

a Hickman block using this method. A 20-gauge, 8.9-cm (3.5-inch), disposable, 

spinal needle is inserted between the bulbs of the heel just proximal to the 

coronary band, and the needle is advanced along a sagittal plane aiming for a 

point Verschooten termed “the navicular position” (Fig.5). No matter the shape of 

the foot, the navicular position is always in the same location, 1 cm distal to the 

coronary band, midway between the dorsal and palmar limits of the coronary 

band. The spinal needle is advanced toward the navicular position until the tip of 

the needle contacts bone. At this time, a digital lateromedial radiograph can be 

taken to check the position of the needle prior to injecting 3 to 4 mL of local 

anaesthetic solution. Injecting the bursa can be facilitated by flexing the foot. 

Another method of determining success of the procedure is to examine the foot 

radiographically immediately after injecting the bursa, provided that 0.5 to 1.0 mL 

of radiopaque contrast medium was added to the local anaesthetic solution (Fig. 

6.)  
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Successful centesis of the bursa can also be determined 

ultrasonographically (Spriet et al. 2004). For an ultrasonographic view of the 

navicular bone, the frog is trimmed to pliable tissue and soaked in warm water for 

30 to 120 minutes; the time of soaking depends on the moisture content of the 

frog (Grewal 2007). The needle is advanced into the navicular bursa by using 

Verschooten’s method of centesis (Verschooten et al. 1991), and the position of 

the needle tip is determined using a 7.5 MHz linear probe placed on the frog in a 

sagittal orientation (Spriet et al. 2004). The needle is properly placed when the tip 

of the needle is seen contacting the flexor surface of the navicular bone (Fig.7).  

In the absence of imaging equipment, successful centesis of the bursa 

can be assumed if the first 2-3 mLs of local anaesthetic solution is easily 

administered and then, as pressure within the bursa increases as 1-2 mLs more 

is administered, administration becomes more difficult, resulting in refilling of the 

syringe with local anaesthetic solution when pressure on the plunger is released. 

Bursal volume varies from 5 mL to greater than 10 mL depending on the 

presence of fibrosis of the bursa; the bursa is reported to rupture when a volume 

of solution between 6 and 10 mL is administered (Schramme et al 2009).  

Although there are no reports of clinically important tendon injury caused 

by passing a needle through the deep digital flexor tendon (DDFT), needle tracts 

are visible ultrasonographically for months afterwards and are often larger in 

diameter than the needle that created them (Smith 2008).  To avoid the 

possibility of complications caused by inserting a needle through the DDFT, an 

alternative lateral approach can be tried using ultrasound guidance (Schramme 
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et al., 2012) or radiographic guidance (Schramme et al., 2000; Daniel et al., 

2013). 

A positive response to administration of local anaesthetic solution into the 

navicular bursa indicates disease of the navicular bursa, the navicular bone, 

and/or its supporting ligaments (Dyson and Kidd 1993), solar toe pain 

(Schumacher et al. 2001b), or disease of the distal portion of the DDFT (Dyson 

1998; Schramme et al. 2002). Even though analgesia of the DIP joint results in 

analgesia of the navicular bursa (Schebitz 1964; Pleasant et al. 1997), analgesia 

of the navicular bursa does not result in analgesia of the DIP joint (Dyson 1991; 

Dyson and Kidd 1993; Dyson 1995, 1998; Schumacher et al. 2003). Analgesia of 

the navicular bursa may help to differentiate pain associated with disease of the 

DIP joint from pain associated with disease of the navicular bone and associated 

structures. Pain arising from the DIP joint can likely be excluded as a cause of 

lameness when lameness is attenuated within 10 minutes by analgesia of the 

navicular bursa (Schumacher et al. 2003).     

One possible explanation for the observation that analgesia of the DIP 

joint causes analgesia of the navicular bursa but analgesia of the navicular bursa 

does not cause analgesia of the DIP joint is that the site of direct contact 

between the palmar pouch of the DIP joint and the palmar digital nerves is 

located proximal to the origin of the deep branches that innervate the DIP joint 

and the navicular bursa, whereas the site of direct contact between the navicular 

bursa and the palmar digital nerves is located distal to these branches (Fig. 8). 

Another possible explanation is that local anaesthetic solution may diffuse more 
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slowly from the navicular bursa to the DIP joint than from the DIP joint to the 

navicular bursa. In a cadaver study, substantially more mepivacaine was found in 

the navicular bursa after injection of the DIP joint with mepivacaine than the 

converse (Gough et al. 2002). 

In addition to experimental findings concerning the effect of analgesia of 

the navicular bursa, clinical observations indicate that a positive response to 

intra-articular analgesia of the DIP joint and a negative response to intra-bursal 

analgesia of the navicular bursa indicate pain within the DIP joint as the cause of 

lameness (Turner 1996; Dyson 1998). This clinical observation is valid if solar toe 

pain can be eliminated with hoof testers as a cause of lameness (Schumacher et 

al. 2000, 2001a).    

The effect of time on interpretation of analgesia of the DIP joint or navicular 

bursa 

Some clinicians have assumed that improvement in lameness observed 

within 10 minutes after injecting the DIP joint with local anaesthetic solution 

indicates that lameness is caused by pain in the DIP joint alone and that 

improvement observed more than 10 minutes after injection is caused by 

diffusion of local anaesthetic solution into the navicular bursa or around the 

nerves providing sensory innervation to the navicular bone and its associated 

structures (Dyson 1991; Gough 1998). This assumption appears to be invalid 

because a positive response to intra-articular analgesia of the DIP joint has been 

observed to occur within 5 to 8 minutes of injection in a majority of horses with 
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navicular disease or experimentally-induced navicular bursal pain (Pleasant et al. 

1997; Dyson 1998).  

 

Intra- articular and perineural analgesia of the proximal interphalangeal 

(PIP) (pastern) joint  

 Approaches to the PIP joint have been reviewed (Schumacher and Wilhite 

2012) and include dorsal, dorsolateral, palmaroproximal, and palmarolateral 

approaches. Synovial fluid is frequently observed with the palmaroproximal and 

palmarolateral approaches (Fig. 9) but is observed rarely using the other 

approaches. Three of these approaches for arthrocentesis of the PIP joint were 

evaluated for accuracy by Poore, et al. (2012), who found that students 

inexperienced in arthrocentesis of the PIP joint were only 32, 48, and 36 per cent 

successful when performing the dorsal, dorsolateral, and palmaroproximal 

approaches, respectively. 

A positive response to intra-articular analgesia of the pastern joint 

localises pain causing lameness to that joint. Some horse lame because of pain 

in the pastern joint, however, do not respond positively to intra-articular analgesia 

of the pastern joint when joint disease involves subchondral bone (Dyson 1986). 

Because subchondral bone is innervated by nerves that enter the bone marrow 

via the nutrient foramen, anaesthesia of nerves proximal to branches that enter 

the nutrient foramen may be necessary to resolve subchondral bone pain and 

lameness. Because the pastern joint is innervated by branches of the palmar 

digital nerves and their dorsal branches (Sack 1975), an ASNB or BSNB nerve 
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block resolves lameness caused by pain in the pastern joint. Perineural 

anaesthesia of the palmar digital nerves and their dorsal branches at this location 

should also anaesthetize these nerves proximal to the origin of the branches that 

enter the nutrient foramen of the proximal phalanx and resolve lameness caused 

by subchondral bone pain. Marked improvement in lameness of a horse with 

disease of the proximal interphalangeal joint was observed when mepivacaine 

was infused through holes drilled into the medullary cavity of both the first and 

second phalanges of the affected digit (Caldwell and Schumacher, unpublished 

datac).    

Intra-articular analgesia of the metacarpo/metatarso phalangeal (MC/MT-P) 

(fetlock) joint 

Several techniques are described for intra-articular analgesia of the MC/MT-P 

joint. The authors prefer the technique described by Misheff and Stover (1991) 

(Fig. 10), during which the limb is positioned in partial flexion by holding the foot 

with one hand, while the needle is introduced through the collateral sesamoidean 

ligament into the space between the articular surface of the lateral sesamoid 

bone and the palmar aspect of the lateral metacarpal condyle. A volume of 7-10 

mL mepivacaine is administered. 

 Although a positive response to intra-articular analgesia of the MC/MT-P 

joint localises disease to that joint in most horses, not all lameness associated 

with an injury of the fetlock joint resolves with intra-articular analgesia, and not all 

horses with lameness that improves with intra-articular analgesia of this joint 

have disease of this joint. Whereas lameness caused by intra-articular 
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fragmentation, synovitis, capsulitis, and osteoarthritis improves or resolves after 

intra-articular analgesia, lameness caused by injury of the subchondral bone or 

peri-articular ligaments does not. Lameness caused by desmitis of the branches 

of the suspensory ligament, which are, in part, subsynovial (Minshall and Wright 

2006), can improve after intra-articular analgesia of the MC/MT-P joint (Dyson 

2012). Lameness caused by desmitis of the proximal portion of the straight or an 

oblique distal sesamoidean ligament is frequently abolished by intra-articular 

analgesia of the fetlock joint (Sampson et al. 2007). 

  

Analgesia of the digital flexor tendon sheath (DFTS)  

 Synoviocentesis of the DFTS can be performed by placing a 20- to 22-

gauge needle into one of the sheath’s several pouches (Fig. 11). Access to these 

pouches is not difficult when the sheath is distended with synovial fluid but is 

often difficult when it is not. A palmar axial sesamoidian approach through the 

palmar/plantar annular ligament of the fetlock is consistently reliable for accurate 

synoviocentesis of the DFTS (Hassel et al. 2000). Using this approach, the 

fetlock joint is flexed to a dorsal angle of 225o, the needle is placed through the 

skin at the level of the midbody of the lateral proximal sesamoid bone, and then 

through the palmar annular ligament, 3 mm axial to the palpable palmar border of 

the lateral proximal sesamoid bone, immediately palmar to the palmar digital 

neurovascular bundle (Fig. 12). The needle is inserted in a transverse plane and 

advanced at an angle of 45 o to the sagittal plane, aiming toward the central 

intersesamoidean region, to a depth of 1.5 to 2.0 cm.  
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A basilar sesamoidian approach to the DFTS (Rocconi and Sampson 

2013) is likely to result in retrieval of synovial fluid to verify accuracy. To perform 

the basilar sesamoidian approach, the fetlock joint is held in a slightly flexed 

position and the needle is inserted distal to the lateral proximal sesamoid bone 

into a palpable depression created by the base of this bone and the lateral border 

of the superficial flexor tendon. The needle is advanced at an angle of 

approximately 45° to the transverse plane (in a lateromedial direction) and 45° to 

the dorsal plane (in a distoproximal direction), to a depth of ≤ 1 cm. Seven-10 mL 

of local anaesthetic solution provides adequate desensitization of the DFTS. 

 A study demonstrated that pain induced in the toe and heel regions of the 

sole, pain associated with synovitis of the DIP joint, and pain associated with 

synovitis of the navicular bursa were not significantly attenuated by intrathecal 

analgesia of the DFTS (Harper et al. 2007). It is logical, therefore, to assume that 

analgesia of the DFTS desensitises only structures that are contained within or 

border on the sheath itself (i.e., the superficial and deep digital flexor tendons, 

the straight and oblique distal sesamoidean ligaments, and the annular ligaments 

of the fetlock and pastern). It has been speculated that analgesia of DFTS may 

desensitise the portion of the DDFT that lies within the foot (Schneider 2002). 

Leakage of local anaesthetic solution at the site of injection or its diffusion from 

the DFTS, however, may desensitise skin at the heel region of the foot from 

anaesthesia of the PDNs in some horses receiving intrasynovial analgesia of the 

DFTS, which may result in inadvertent desensitisation of the distal portion of the 

limb (Jordana et al. 2013). The axial and basilar sesamoidian approaches are 

Page 713



 22 

less likely to result in leakage than are other approaches to the DFTS. Skin 

sensitivity at the heel bulbs should be tested after intrasynovial anaesthesia of 

the DFTS to determine if leakage of local anaesthetic solution at the injection site 

has inadvertently anaesthesized one or both PDNs (Jordana et al. 2013). 

 

Diagnostic analgesia of the digital portion of the DDFT   

 An ASNB abolished or improved lameness localized to the foot in all of 46 

horses found to have a substantial abnormality in the digital portion of the DDFT 

using MRI (Dyson et al. 2003). A PDNB, analgesia of the DIP joint, or analgesia 

of the navicular bursa, however, each ameliorated lameness of only about two-

thirds of these horses.   

Because lameness caused by disease of the DDFT within the foot may fail 

to improve substantially after analgesia of the palmar digital nerves, the DIP joint, 

or the navicular bursa, we believe that a portion of the DDFT within the foot and 

distal to the DFTS receives its sensory supply from more proximal deep 

branches of the medial and lateral palmar digital nerves that enter the DFTS. 

Improvement of lameness in horses with similar lesions of the DDFT after 

intrathecal analgesia of the DFTS has been described (Schneider 2002). 

Performing intrathecal analgesia of the DFTS on horses with lameness 

that is unchanged after anaesthesia of the palmar digital nerves but resolves 

after an ASNB, may be useful. Resolution of lameness after intrathecal analgesia 

of the DFTS justifies suspicion of a lesion within the digital portion of the DDFT or 

within structures contained within the DFTS.  
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Anaesthesia of the hind foot compared to the forefoot  

 Innervation of the distal portion of the pelvic limb differs slightly from that 

of the thoracic limb because the medial and lateral dorsal metatarsal nerves, 

which are branches of the deep peroneal nerve, provide additional innervation to 

the digit and third metatarsal bone. In addition, the medial plantar metatarsal 

nerve may also continue distally into the coronary dermis. Because of this 

additional nerve supply to the distal portion of the pelvic limb, some clinicians 

recommend that the dorsal metatarsal nerves, in addition to the plantar 

metatarsal nerves, be anaesthetised when performing either a PDNB or an 

ASNB, by administering local anaesthetic solution subcutaneously medial and 

lateral to the long digital extensor tendon (Stashak 2002; Fürst 2006). Other 

clinicians, however, believe that supplementing a PDNB or ASNB with 

anaesthesia of the dorsal and plantar metatarsal nerves is unnecessary (Wyn-

Jones 1988; Wright et al. 1995; Carter and Hogan 1996; Barr 1997; Bassage and 

Ross 2003).  

The dorsal metatarsal nerves are anesthetized with a subcutaneous ring 

block or low 6-point nerve block when performing regional analgesia to localize 

lameness to the fetlock region because these nerves innervate the dorsal portion 

of the MT-P joint (Wyn-Jones 1988; Wright et al. 1995; Bassage and Ross 2011). 

Carter and Hogan (1996) claim, however, that lameness involving the distal 

portion of the pelvic limb can usually be evaluated adequately without 

anaesthetising the dorsal metatarsal nerves.  

Diagnostic analgesia of the collateral ligaments of the DIP joint   
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 Lameness caused by disease of the collateral ligaments of the DIP joint 

often fails to improve significantly after analgesia of the DIP joint itself (Dyson 

and Murray 2004). Only 24% of 30 horses with MRI evidence of collateral 

ligament disease showed a significant improvement in lameness after intra-

articular analgesia of the DIP joint, and none of the horses improved after intra-

bursal analgesia of the navicular bursa. A PDNB, however, improved lameness 

significantly in 72% of these horses, and all became sound after an ASNB. 

Consequently, when lameness is abolished by a PDNB but not by analgesia of 

the DIP joint or navicular bursa, and no radiographic abnormalities of the foot can 

be detected, collateral desmitis of the DIP joint must be considered as a possible 

cause of lameness, as long as the presence of solar pain can be eliminated with 

hoof testers.  

 Clinical impressions suggest that the degree of improvement in lameness 

associated with injury to a collateral ligament after PDNB is determined by the 

extent of the injury and the level at which the palmar digital nerve is 

anaesthetized. The further proximal the level of the injury within the collateral 

ligament, the less likely that lameness is affected by analgesia of the DIP joint or 

anaesthesia of the palmar digital nerves. This observation suggests that the 

branches innervating the proximal aspect and origin of the collateral ligaments 

arise from the palmar digital nerves proximal to the site where the palmar digital 

nerves lie alongside the palmar pouch of the DIP joint or from the dorsal 

branches of the palmar digital nerve. A pastern ring block or ASNB may be 
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required to abolish lameness when osseous remodelling is present at the origin 

of the collateral ligament at the level of the middle phalanx. 

 

aVetel Diagnostics, San Luis Obispo, CA, USA 

b Equigait Ltd, Cheshunt Herts, EN8 9BH, UK 

c Caldwell, F.J. and Schumacher, J., 2015, Unpublished data, Auburn 

University, Auburn AL., USA   
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Figures 

 

Fig. 1 

Fig. 1: Radiopaque contrast medium injected at the site of a lateral palmar 

digital nerve block at the level of the pastern joint ten minutes before 

the distal portion of the limb was radiographed, has travelled 

proximally, as well as distally, along the neurovascular bundle (arrow). 

Proximal diffusion of anaesthetic solution along the neurovascular 

bundle may explain the reason for decreased specificity over time of 

nerve blocks of the distal portion of the limb. Deposition of local 
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anaesthetic solution outside the fascia surrounding the neurovascular 

bundle (arrow head) has been offered as an explanation for a delay in 

the onset of analgesia. 

 

 

Fig. 2 

Fig. 2: A palmar digital nerve block can be performed anywhere from the 

proximal margin of the collateral cartilage (needle a) to the mid pastern 

region (needle b), but to lessen the possibility of analgesia of the 

pastern joint, local anaesthetic solution should be deposited at or distal 

to the margin of the collateral cartilage (needle a). 

       

Fig. 3a   Fig. 3b  Fig. 3c  Fig. 3d 

Fig 3: Approaches to the coffin joint include a dorsal perpendicular approach 

(i.e., perpendicular to the bearing surface) (4a), a dorsal parallel 

approach (4b), a dorsal inclined approach (4c), and a palmar lateral 

approach (4d). Administering local anaesthetic solution into the coffin 
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joint is most easily accomplished using a dorsal parallel or inclined 

approach. 

 

Fig. 4 

Fig. 4: The palmar digital nerves lie in close proximity to the palmar pouch of 

the DIP joint. In this radiograph, the neurovascular bundle containing 

the palmar digital nerve is outlined by contrast medium, and the coffin 

joint has been injected with 3 mL of contrast medium and 4 mL of air. 

The neurovascular bundle can be seen to be displaced (three arrows) by 

the distended palmar pouch of the DIP joint (arrow head). The palmar 

digital nerve outlined by contrast medium in Figure 4 can be compared 

to that of Figure 1, which is a radiograph of the same foot before the 

coffin joint was distended with contrast medium and air.   

 

 Fig. 5a  Fig. 5b  Fig. 5c Fig. 5d 

Fig. 5: To perform centesis of the navicular bursa, the foot can be held (a) or 

placed in a Hickman block (b). A 20-gauge, 8.9-cm (3.5-inch), 
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disposable, spinal needle is inserted between the bulbs of the heel just 

proximal to the coronary band, and the needle is advanced along a 

sagittal plane aiming for a point 1 cm distal to the coronary band, 

midway between the dorsal and palmar limits of the coronary band (c). 

Injection of the bursa may be facilitated by flexing the foot (d). 

 

Fig. 6 

Fig. 6: To determine if centesis of the navicular bursa was successful, the 

foot can be examined radiographically immediately after injecting the 

bursa with 0.5 to 1.0 mL of contrast medium added to the local 

anaesthetic solution. Radiographic identification of contrast medium 

within the bursa (arrow) is evidence of a successful bursal injection. 

 

 

   

Fig. 7a   Fig 7b 

Page 729



 38 

Fig. 7:  To determine if centesis of the navicular bursa is performed 

accurately the foot can be examined ultrasonographically during needle 

placement using a 7.5 MHz linear probe placed on the frog in a sagittal 

orientation (a). Using ultrasonography (b), proper placement of needle 

(arrow) is observed when the tip of the needle (arrow) contacts the 

flexor surface of the navicular bone (n). t = deep digital flexor tendon 

(which is partly hypoechoic); dc=digital cushion; f=frog. 

 

Fig. 8 

Fig. 8: One possible explanation for the observation that analgesia of the 

coffin joint causes analgesia of the navicular bursa but that analgesia of 

the navicular bursa does not cause analgesia of the coffin joint is that 

the site of direct contact between the palmar pouch of the coffin joint 

and the palmar digital nerves is located proximal to the origin of the 

deep branches (B and red arrow) that innervate the coffin joint and the 

navicular bursa, whereas the site of direct contact between the 

navicular bursa and the palmar digital nerves is located distal to these 

branches. 
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  9a   9b   9c 

Fig. 9 

Synovial fluid is frequently observed with the palmaroproximal (a) and 

palmarolateral approaches (b) to the proximal interphalangeal joint. 

For the palmarolateral approach (c) an assistant holds and flexes the limb. A 

20-ga, 1-inch (0.90 x 25-mm) needle is inserted perpendicular to the long axis 

of the pastern, close to the palmar border of the first phalanx, just proximal 

to the easily palpable transverse bony prominence (arrow) on the 

proximopalmar aspect of the middle phalanx. (From Schumacher J and Moll 

HD, 2006, A Manual of Equine Diagnostic Procedures, Teton NewMedia.) 

 

 

  

Fig. 10a   Fig. 10b 
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Fig. 10: To perform arthrocentesis of the fetlock joint, the limb is positioned 

in partial flexion by holding the foot with one hand, while the needle is 

introduced through the collateral sesamoidean ligament into the space 

between the articular surface of the lateral sesamoid bone and the 

palmar aspect of the lateral metacarpal condyle. (From Schumacher, J 

and Moll, H. D. 2006, A Manual of Equine Diagnostic Procedures, Teton 

NewMedia.) 

   

  

Fig. 11 

Fig. 11: Synoviocentesis of the digital flexor tendon sheath can be performed 

by placing a 20- to 22-gauge needle into one of the sheath’s several 

pouches. Centesis of these pouches may be difficult if the sheath is not 

distended with fluid. 
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Fig. 12a   Fig. 12b replace these picture with basilar approach 

pictures 

Fig. 12: Approaching the digital flexor tendon sheath using the basilar 

sesamoidian approach, the fetlock joint is held in a slightly flexed 

position and the needle is inserted below the lateral proximal sesamoid 

bone into a palpable depression created by the base of this bone and 

the lateral border of the superficial flexor tendon. The needle is 

advanced at an angle of approximately 45° to the transverse plane (in a 

lateromedial direction) and 45° to the dorsal plane (in a distoproximal 

direction), to a depth of ≤ 1 cm.	  	  	  	  
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Mistakes	  That	  Can	  Be	  Made	  When	  Interpreting	  Results	  of	  Diagnostic	  Analgesia	  in	  the	  Horse	  

John	  Schumacher	  

	  

Summary	  

Results	  of	  diagnostic	  analgesia	  can	  be	  misinterpreted	  if:	  the	  horse	  is	  inconsistently	  lame;	  the	  incorrect	  
limb	  was	  chosen	  for	  evaluation;	  anaesthetic	  solution	  is	  injected	  outside	  the	  neurovascular	  bundle	  or	  
synovial	  structure;	  anesthetic	  solution	  is	  inadvertently	  injected	  into	  a	  blood	  vessel	  or	  synovial	  
structure;	  lameness	  improves	  as	  a	  result	  of	  exercise	  rather	  than	  diagnostic	  analgesia;	  time	  of	  gait	  
evaluation	  after	  an	  analgesic	  technique	  is	  ill-‐chosen;	  the	  clinician	  does	  not	  aware	  of	  all	  structures	  
desensitised	  by	  the	  analgesic	  technique;	  anaesthetic	  solution	  leaks	  or	  diffuses	  from	  a	  synovial	  
structure	  to	  desensitise	  an	  adjacent	  nerve;	  the	  horse	  has	  aberrant	  nerves;	  disease	  of	  subchondral	  
bone	  contributes	  to	  joint	  pain;	  the	  clinician	  is	  biased	  by	  the	  expected	  or	  desired	  result	  of	  an	  analgesic	  
technique;	  or	  the	  horse	  has	  developed	  an	  abnormal	  protective	  gait	  which	  remains	  after	  an	  analgesic	  
technique	  has	  eliminated	  pain.	  

Introduction	  

Although	  interpreting	  the	  results	  of	  diagnostic	  analgesia	  is	  usually	  straightforward,	  to	  avoid	  misdiagnosis	  
and	  the	  erroneous	  treatments	  that	  may	  follow,	  the	  clinician	  should	  be	  mindful	  of	  the	  many	  ways	  in	  
which	  diagnostic	  analgesia	  can	  be	  misinterpreted.	  	  

	  

Effect	  of	  subtle	  or	  inconsistent	  lameness	  on	  interpretation	  

To	  subjectively	  evaluate	  a	  horse’s	  gait,	  the	  horse	  should	  be	  consistently	  and	  sufficiently	  visibly	  lame	  
before	  diagnostic	  analgesia	  is	  performed,	  so	  that	  any	  improvement	  in	  gait	  can	  be	  detected	  and	  
attributed	  to	  diagnostic	  analgesia.	  The	  clinician	  should	  be	  aware	  that	  lameness	  of	  some	  horses	  improves	  
during	  exercise,	  and	  so,	  a	  positive	  response	  to	  diagnostic	  analgesia	  can	  be	  falsely	  attributed	  to	  regional	  
or	  synovial	  analgesia	  if	  the	  horse	  has	  not	  been	  exercised	  sufficiently	  to	  attain	  a	  consistent	  state	  of	  
lameness.	  

	  Often,	  the	  lameness	  may	  only	  be	  improved,	  rather	  than	  completely	  abolished,	  after	  administering	  
diagnostic	  analgesia.	  Many	  clinicians	  consider	  a	  positive	  response	  to	  regional	  analgesia	  to	  be	  70%	  or	  
more	  improvement	  in	  gait	  and	  a	  positive	  response	  to	  intrasynovial	  analgesia	  to	  be	  50%	  or	  more.	  1	  If	  
lameness	  is	  subtle,	  however,	  a	  50%	  or	  even	  a	  70%	  improvement	  in	  gait	  may	  be	  difficult	  to	  discern.	  In	  a	  
study	  comparing	  objective	  and	  subjective	  evaluations	  of	  mildly	  lame	  horses,	  agreement	  among	  
experienced	  equine	  clinicians	  on	  subjectively	  determined	  lameness	  scores	  was	  poor.2	  	  

Methods	  by	  which	  a	  subtle	  lameness	  can	  be	  made	  more	  apparent	  include	  exercising	  the	  horse	  before	  
the	  examination,	  changing	  the	  footing	  (i.e.,	  from	  soft	  to	  hard	  ground	  or	  vice	  versa)	  and	  evaluating	  the	  
horse’s	  gait	  while	  the	  horse	  trots	  in	  a	  circle.	  Pain	  in	  the	  digit	  can	  usually	  be	  exacerbated	  by	  exercising	  the	  
horse	  on	  a	  hard	  surface,	  and	  pain	  more	  proximal	  in	  the	  limb	  can	  sometimes	  be	  exacerbated	  by	  
exercising	  the	  horse	  on	  a	  soft	  surface.3,4	  When	  lameness	  is	  too	  subtle	  for	  consistent,	  subjective	  
evaluation,	  thereby	  prohibiting	  the	  use	  of	  diagnostic	  analgesia,	  the	  use	  of	  an	  automated	  lameness	  
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detection	  device	  (i.e.,	  Lameness	  Locatora;	  Equigaitb)	  will	  enable	  measurement	  of	  mild	  but	  consistent	  gait	  
asymmetry	  to	  allow	  the	  clinician	  to	  proceed	  with	  the	  use	  of	  diagnostic	  analgesia.5,6,7	   	  

Evaluating	  the	  incorrect	  limb	  

Results	  of	  diagnostic	  analgesia	  can	  be	  misinterpreted	  if	  the	  incorrect	  limb	  is	  evaluated.	  Lameness	  of	  a	  
single	  limb	  can	  cause	  alterations	  in	  gait	  symmetry	  that	  make	  the	  horse	  appear	  lame	  on	  another	  limb,	  
causing	  the	  wrong	  limb	  to	  be	  chosen	  for	  evaluation.8	  Uneven	  loading	  of	  a	  fore	  limb	  can	  cause	  
compensatory,	  uneven	  loading	  in	  the	  hind	  limbs	  and	  vice	  versa.	  The	  “law	  of	  sides”	  can	  aid	  in	  deciding	  
which	  limb	  is	  truly	  the	  lame	  limb.8	  	  According	  to	  the	  “law	  of	  sides,”	  when	  a	  horse	  appears	  to	  be	  lame	  in	  
the	  ipsilateral	  fore	  and	  hind	  limbs,	  site	  of	  pain	  causing	  lameness	  is	  likely	  in	  the	  hind	  limb.	  The	  ipsilateral	  
fore	  limb	  appears	  lame	  because	  of	  compensatory	  change	  in	  loading	  in	  the	  fore	  limbs.	  When	  a	  horse	  
appears	  to	  be	  lame	  in	  a	  fore	  limb	  and	  the	  hind	  limb	  of	  the	  contralateral	  side,	  the	  site	  of	  pain	  causing	  
lameness	  is	  most	  often	  in	  the	  fore	  limb.	  The	  horse	  appears	  to	  be	  lame	  in	  the	  hind	  limb	  because	  of	  
compensatory	  change	  in	  loading	  or	  push-‐off	  in	  the	  hind	  limbs.	  The	  second	  part	  of	  the	  “law	  of	  sides”	  is	  
less	  frequently	  applicable	  because	  only	  marked	  fore	  limb	  lameness	  tends	  to	  cause	  a	  visibly	  noticeable	  
compensatory	  decrease	  in	  impact	  loading	  in	  the	  ipsilateral	  hind	  limb	  and	  a	  compensatory	  increase	  
decrease	  in	  push-‐off	  in	  the	  contralateral	  (i.e.,	  diagonal)	  hind	  limb.8	  A	  mild	  lameness	  in	  a	  hind	  limb,	  may	  
cause	  a	  change	  in	  gait	  that	  mimics	  a	  substantial	  lameness	  of	  a	  fore	  limb,	  whereas	  lameness	  of	  a	  fore	  
limb	  is	  less	  likely	  to	  cause	  a	  visibly	  noticeable	  change	  in	  gait	  of	  a	  hind	  limb.8	  	  	  	  

Clinician	  bias	  	  

Bias	  may	  reveal	  itself	  in	  a	  positive	  or	  a	  negative	  way,	  and	  a	  clinician	  may	  be	  inclined	  to	  see	  an	  
improvement	  in	  a	  horse’s	  lameness	  if	  he	  expects	  or	  desires	  it	  where	  there	  is	  none,	  or	  he	  may	  fail	  to	  see	  
an	  improvement	  when	  he	  believes	  that	  the	  site	  of	  pain	  is	  not	  in	  the	  region	  he	  has	  just	  blocked.9	  The	  use	  
of	  an	  automated	  lameness	  detection	  device	  (i.e.,	  Lameness	  Locatora;	  Equigaitb)	  removes	  subjective	  bias	  
from	  assessment	  of	  the	  horse’s	  gait	  after	  diagnostic	  blocks	  have	  been	  performed.	  

	  

Gait	  alteration	  by	  sedation	  or	  tranquilization	  

Some	  horses	  must	  be	  sedated	  or	  tranquilized	  to	  administer	  diagnostic	  analgesia	  because	  diagnostic	  
analgesia	  cannot	  be	  administered	  safely	  even	  after	  a	  twitch	  has	  been	  applied.	  The	  effect	  of	  sedation	  or	  
tranquilization	  on	  gait	  should	  be	  observed	  before	  the	  effect	  of	  diagnostic	  analgesia	  on	  gait	  is	  evaluated	  
so	  that	  a	  change	  in	  gait	  of	  a	  sedated	  horse	  is	  not	  erroneously	  attributed	  to	  the	  effects	  of	  diagnostic	  
analgesia	  rather	  than	  to	  the	  effects	  of	  sedation.	  	  

Xylazine	  (0.2	  mg/kg,	  IV),	  detomidine	  (10	  µg/kg,	  IV),	  or	  acepromazine	  (0.01-‐0.02	  mg/kg)	  usually	  does	  not	  
interfere	  substantially	  with	  assessing	  the	  gait	  of	  a	  lame	  horse,10,11,12	  and	  lameness	  of	  a	  horse	  
apprehensive	  about	  its	  surroundings	  may	  even	  become	  more	  apparent	  after	  the	  horse	  is	  sedated	  or	  
tranquilized.13	  A	  tranquilizer	  has	  no	  analgesic	  effect,	  whereas	  a	  sedative	  provides	  some	  analgesia.14	  
Although	  a	  sedative	  may	  provide	  more	  restraint	  for	  administering	  diagnostic	  analgesia	  than	  does	  a	  
tranquilizer,	  a	  tranquilizer	  may	  be	  less	  likely	  to	  adversely	  affect	  a	  lameness	  examination.	  	  

Inaccurate	  testing	  of	  regional	  desensitization	  after	  diagnostic	  analgesia	  
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Distinguishing	  between	  effective	  and	  ineffective	  desensitization	  of	  the	  section	  of	  the	  limb	  supplied	  by	  
the	  innervation	  targeted	  by	  the	  block	  is	  not	  always	  easy.	  The	  efficacy	  of	  a	  regional	  nerve	  block	  is	  often	  
tested	  by	  observing	  the	  horse’s	  response	  to	  stimulation	  of	  skin	  in	  the	  dermatome	  expected	  to	  be	  
desensitized	  by	  the	  block.	  Testing	  efficacy	  by	  testing	  for	  lack	  of	  skin	  sensation	  is	  not	  infallible,	  however,	  
because	  lack	  of	  reaction	  to	  stimulation	  of	  skin	  verifies	  only	  that	  the	  skin	  has	  been	  desensitized.	  	  	  

Pain	  sensation,	  skin	  sensation,	  and	  deep	  sensation	  are	  supplied	  by	  different	  afferent	  fibers,	  each	  of	  
which	  requires	  a	  different	  amount	  of	  time	  to	  become	  fully	  anesthetized	  by	  the	  local	  anesthetic	  
solution.15,16	  There	  may	  be	  a	  time-‐lapse	  between	  removal	  of	  superficial	  sensation	  (e.g.,	  skin	  sensation	  at	  
the	  coronary	  band)	  and	  blockade	  of	  sensitivity	  to	  deep	  pressure	  (e.g.,	  sensitivity	  to	  application	  of	  hoof	  
testers	  or	  sensitivity	  to	  a	  flexion	  test).16	  	  

Judging	  the	  effectiveness	  of	  a	  regional	  nerve	  block	  performed	  on	  the	  proximal	  aspect	  of	  the	  limb	  is	  often	  
difficult.	  	  After	  performing	  a	  regional	  nerve	  block,	  skin	  can	  be	  tested	  for	  loss	  of	  skin	  sensation	  at	  a	  site	  
specific	  for	  each	  nerve,	  but	  the	  region	  of	  skin	  desensitized	  may	  vary	  among	  horses,	  17	  and	  the	  efficacy	  of	  
a	  nerve	  block	  to	  the	  proximal	  aspect	  of	  the	  limb	  cannot	  be	  reliably	  tested	  if	  the	  distal	  portion	  of	  the	  limb	  
has	  been	  desensitized	  by	  regional	  analgesia.	  Some	  horses	  react	  progressively	  more	  violently	  to	  the	  
slightest	  provocation,	  making	  a	  positive	  reaction	  to	  skin	  testing	  difficult	  to	  interpret	  or	  a	  horse	  may	  not	  
react	  to	  noxious	  stimulation	  of	  skin	  even	  though	  regional	  analgesia	  was	  ineffective.	  	  

Inaccurate	  administration	  of	  local	  anesthetic	  solution	  

The	  effectiveness	  of	  regional	  analgesia	  can	  be	  assessed	  by	  evaluating	  the	  horse’s	  gait.	  Amelioration	  of	  
lameness	  indicates	  that	  the	  site	  of	  pain	  was	  located	  within	  the	  region	  desensitized	  by	  the	  block.	  A	  
negative	  response	  indicates	  that	  the	  site	  of	  pain	  was	  not	  within	  the	  region	  desensitized	  or	  that	  
diagnostic	  analgesia	  was	  performed	  inaccurately;	  the	  ability	  to	  make	  this	  distinction	  is	  important.	  

When	  performing	  regional	  analgesia,	  the	  local	  anesthetic	  solution	  should	  be	  deposited	  within	  the	  
neurovascular	  bundle	  to	  establish	  direct	  contact	  between	  the	  local	  anesthetic	  solution	  and	  the	  nerve.	  
When	  perineural	  injection	  to	  anesthetize	  a	  nerve	  results	  in	  deposition	  of	  the	  local	  anesthetic	  solution	  
superficial	  to	  the	  perineural	  fascia,	  the	  local	  anesthetic	  solution	  is	  prevented	  from	  rapidly	  contacting	  the	  
nerve,	  prolonging	  the	  time	  required	  to	  anesthetize	  the	  nerve.18	  The	  time	  required	  for	  local	  anesthetic	  
solution	  to	  diffuse	  through	  perineural	  fascia	  is	  unknown.	  

Successful	  synoviocentesis	  can	  be	  assumed	  when	  synovial	  fluid	  is	  observed	  exiting	  the	  needle,	  but	  often,	  
synovial	  fluid	  cannot	  be	  aspirated	  even	  though	  the	  needle	  is	  inserted	  correctly.	  The	  volume	  of	  synovial	  
fluid	  in	  some	  synovial	  structures,	  such	  as	  the	  navicular	  bursa,	  may	  be	  so	  small	  that	  fluid	  cannot	  be	  
aspirated.	  Radiography	  can	  be	  used	  to	  ascertain	  accurate	  positioning	  of	  the	  needle	  or	  intrasynovial	  
instillation	  of	  a	  mixture	  of	  local	  anesthetic	  solution	  and	  contrast	  medium.	  Ultrasonography	  can	  be	  used	  
to	  monitor	  synoviocentesis	  in	  real-‐time.	  The	  ability	  to	  aspirate	  a	  portion	  of	  the	  injectate	  indicates	  
accurate	  synoviocentesis.	  When	  a	  periarticular	  injection	  of	  local	  anesthetic	  solution	  may	  affect	  motor	  
nerves,	  such	  as	  periarticular	  injection	  of	  the	  cubital,	  scapulohumeral,	  or	  coxofemoral	  joints,	  isotonic	  
saline	  solution	  can	  be	  injected	  before	  instilling	  the	  local	  anesthetic	  solution,	  to	  allow	  aspiration	  to	  verify	  
accurate	  placement	  of	  the	  needle,	  rather	  than	  risk	  periarticular	  injection	  of	  local	  anesthetic	  solution.	  	  

Local	  anesthetic	  solution	  is	  administered	  inadvertently	  into	  an	  adjacent	  blood	  vessel	  or	  synovial	  
structure	  when	  administering	  regional	  anaesthesia	  
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	   The	  results	  of	  regional	  analgesia	  can	  be	  misinterpreted	  when	  the	  local	  anesthetic	  solution	  is	  
administered	  inadvertently	  into	  an	  adjacent	  blood	  vessel	  or	  synovial	  structure.	  For	  example,	  the	  digital	  
flexor	  tendon	  sheath	  is	  often	  inadvertently	  penetrated	  when	  the	  palmar	  nerves	  are	  anesthetized	  at	  the	  
level	  of	  the	  distal	  aspect	  of	  the	  second	  and	  fourth	  metacarpal	  bones,	  as	  part	  of	  the	  low,	  4-‐point	  nerve	  
block.19,20	  The	  metacarpophalangeal	  joint	  is	  also	  occasionally	  inadvertently	  entered	  when	  the	  palmar	  
metacarpal	  nerves	  are	  anesthetized	  as	  part	  of	  the	  low,	  4-‐point	  nerve	  block.20	  Techniques	  to	  anesthetize	  
the	  proximal	  aspect	  of	  the	  palmar	  metacarpal	  	  or	  plantar	  metatarsal	  nerves	  are	  associated	  with	  a	  risk	  of	  
inadvertent	  injection	  of	  the	  carpometacarpal	  or	  tarsometatarsal	  joints	  or	  the	  carpal	  	  or	  tarsal	  sheath	  to	  
produce	  a	  false	  negative	  or	  a	  false	  positive	  result.21,22	  	  Some	  techniques	  of	  centesis	  of	  the	  proximal	  
interphalangeal	  joint	  are	  associated	  with	  inadvertent	  centesis	  of	  the	  digital	  flexor	  tendon	  sheath.23	  	  

Effect	  of	  migration	  or	  diffusion	  of	  local	  anesthetic	  solution	  

	   When	  assessing	  the	  effects	  of	  regional	  analgesia,	  the	  clinician	  should	  be	  aware	  that	  the	  
anesthetic	  solution	  might	  migrate	  proximally	  along	  perineural	  fascia	  to	  anesthetize	  more	  proximal	  
structures.3,18-‐21,24,25	  For	  example,	  anesthetizing	  palmar	  digital	  nerves	  at	  the	  level	  of	  the	  cartilages	  of	  foot	  
may,	  at	  least	  partially,	  desensitize	  the	  pastern	  and	  fetlock	  joints	  of	  some	  horse,26,27,28	  and	  anesthetizing	  
the	  same	  nerves	  at	  the	  level	  of	  the	  proximal	  sesamoid	  bones	  may	  completely	  desensitize	  the	  fetlock	  
joint.29-‐31	  	  

To	  help	  avoid	  unintended	  anesthesia	  of	  more	  proximal	  nerve	  branches	  when	  anesthetizing	  nerves	  in	  the	  
distal	  portion	  of	  the	  limb,	  the	  needle	  should	  be	  directed	  distally	  during	  insertion.	  The	  smallest	  effect	  
amount	  of	  local	  anesthetic	  solution	  should	  be	  administered	  when	  performing	  regional	  analgesia	  of	  the	  
distal	  portion	  of	  the	  limb	  because	  degree	  of	  proximal	  extension	  of	  local	  anesthetic	  solution	  is	  likely	  
related	  to	  the	  volume	  of	  local	  anesthetic	  solution	  administered.16,20	  	  A	  very	  small	  volume	  of	  solution	  can	  
be	  used	  when	  the	  nerve	  can	  be	  palpated	  because	  the	  solution	  can	  be	  placed	  more	  accurately.	  A	  volume	  
as	  little	  as	  1	  mL	  can	  be	  administered	  to	  anesthetize	  a	  palmar	  digital	  nerve	  at	  the	  level	  of	  the	  proximal	  
sesamoid	  bones.1	  The	  likelihood	  of	  desensitizing	  more	  proximal	  structures	  increases	  as	  the	  time	  after	  
injection	  increases,	  and	  so,	  the	  effects	  of	  regional	  analgesia	  of	  the	  palmar	  digital	  and	  palmar	  nerves	  
should	  be	  evaluated	  between	  5	  and	  10	  minutes	  after	  perineural	  injection.18	  

Results	  of	  intrasynovial	  analgesia	  can	  be	  misinterpreted	  if	  the	  anesthetic	  solution	  leaks	  or	  diffuses	  from	  
a	  synovial	  structure	  to	  desensitize	  an	  adjacent	  nerve.	  For	  example,	  diffusion	  of	  local	  anesthetic	  solution	  
from	  the	  distal	  interphalangeal	  joint	  to	  the	  adjacent	  palmar	  digital	  nerves	  results	  in	  desensitization	  of	  
nearly	  the	  entire	  foot.32	  Intra-‐articular	  analgesia	  of	  the	  metacarpophalangeal	  or	  metatarsophalangeal	  
joint	  may	  sometimes	  desensitize	  a	  suspensory	  branch	  or	  the	  distal	  sesamoidean	  ligaments.33	  	  

	  

Time	  of	  assessment	  of	  gait	  after	  an	  analgesic	  technique	  is	  inappropriate	  

Results	  of	  diagnostic	  analgesia	  can	  be	  misinterpreted	  if	  the	  horse’s	  gait	  is	  assessed	  before	  the	  onset	  of	  
relief	  of	  pain.	  Anesthesia	  of	  small	  nerves	  in	  the	  distal	  portion	  of	  the	  limb	  usually	  occurs	  within	  5	  minutes	  
after	  perineural	  injection	  of	  local	  anesthetic	  solution,	  but	  anesthesia	  of	  large	  nerves	  in	  the	  proximal	  
portion	  of	  the	  limb	  may	  take	  20	  to	  40	  minutes.3,12,16	  	  Presumably,	  depositing	  local	  anesthetic	  solution	  
outside	  the	  fascia	  surrounding	  a	  nerve	  would	  lengthen	  the	  time	  required	  to	  anesthetize	  the	  nerve.	  A	  
study	  examining	  the	  extent	  of	  proximal	  migration	  after	  perineural	  injection	  of	  radiocontrast	  medium	  
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along	  the	  palmar	  nerves	  found	  that	  11%	  of	  injections	  appeared	  to	  be	  outside	  the	  neurovascular	  bundle,	  
indicating	  that	  deposition	  outside	  the	  fascia	  is	  not	  an	  infrequent	  occurrence.18	  	  	  	  

Results	  of	  intrasynovial	  analgesia	  can	  be	  misinterpreted	  if	  the	  expected	  time	  of	  onset	  of	  analgesia	  is	  
incorrect.	  Anesthesia	  of	  a	  synovial	  structure	  of	  the	  distal	  portion	  of	  the	  limb	  probably	  occurs	  within	  5	  
minutes	  of	  deposition	  of	  local	  anesthetic	  solution,	  but	  onset	  of	  anesthesia	  is	  delayed	  when	  local	  
anesthetic	  solution	  is	  administered	  into	  large	  synovial	  structures	  in	  the	  portion	  of	  the	  limb.	  For	  instance,	  
analgesia	  of	  the	  femoropatellar	  joint	  may	  not	  occur	  for	  30	  minutes.	  	  

The	  clinician	  does	  not	  understand	  what	  structures	  are	  desensitized	  by	  the	  diagnostic	  block.	  

The	  results	  of	  regional	  analgesia	  can	  be	  misinterpreted	  if	  the	  clinician	  does	  not	  realize	  that	  a	  diagnostic	  
block	  may	  desensitize	  more	  than	  the	  target	  region	  or	  that	  the	  diagnostic	  block	  may	  not	  completely	  
desensitize	  the	  target	  region.	  For	  example,	  the	  results	  of	  an	  abaxial	  sesamoid	  nerve	  block	  can	  be	  
misinterpreted	  if	  the	  clinician	  is	  not	  aware	  that	  this	  block	  sometimes	  desensitizes	  a	  portion	  of	  the	  
fetlock	  joint.3	  	  

A	  positive	  response	  to	  intrasynovial	  analgesia	  may	  not	  conclusively	  verify	  synovial	  pain	  as	  the	  cause	  of	  
lameness.	  Analgesia	  of	  the	  distal	  interphalangeal	  joint,	  for	  instance,	  anesthetizes	  the	  palmar	  digital	  
nerves	  as	  they	  course	  close	  to	  the	  joint	  capsule,	  and	  therefore,	  a	  positive	  response	  to	  analgesia	  of	  the	  
distal	  interphalangeal	  joint	  could	  implicate	  any	  structure	  within	  the	  foot	  as	  the	  site	  of	  pain.32	  Local	  
anesthetic	  solution	  injected	  into	  a	  tarsometatarsal	  joint	  may	  sometimes	  anesthetize	  the	  plantar	  
metatarsal	  nerves,	  which	  lie	  close	  to	  the	  plantar	  outpouchings	  of	  this	  joint.21,35	  Resolution	  of	  lameness	  
after	  a	  tarsometatarsal	  joint	  block	  may,	  therefore,	  be	  erroneously	  interpreted	  as	  resolving	  pain	  within	  
tarsometatarsal	  joint	  when	  pain	  from	  the	  proximal	  portion	  of	  the	  suspensory	  ligament	  is	  the	  cause	  of	  
lameness.	  Lameness	  is	  resolved	  because	  the	  plantar	  metatarsal	  nerves	  innervate	  the	  proximal	  portion	  of	  
the	  suspensory	  ligament.	  	  

Similarly,	  the	  palmar	  outpouchings	  of	  the	  carpometacarpal	  joint	  extend	  into	  the	  fibers	  of	  the	  proximal	  
portion	  of	  the	  suspensory	  ligament,	  and	  therefore,	  analgesia	  of	  the	  intercarpal	  joint	  and	  
carpometacarpal	  joints	  may	  desensitize	  the	  origin	  of	  the	  suspensory	  ligament.22,36	  	  

Disease	  of	  subchondral	  bone	  contributes	  to	  joint	  pain	  

Intra-‐articular	  analgesia	  of	  a	  joint	  may	  not	  resolve	  lameness	  if	  disease	  of	  subchondral	  bone	  contributes	  
to	  joint	  pain	  because	  subchondral	  bone	  is	  innervated	  by	  branches	  of	  nerves	  that	  enter	  the	  bone	  through	  
its	  nutrient	  foramen.37,38	  Subchondral	  bone	  pain	  of	  the	  metatarsophalangeal	  or	  metacarpophalangeal	  
joint	  is	  a	  common	  cause	  of	  lameness	  in	  young	  racehorses	  and	  commonly	  is	  poorly	  ameliorated	  by	  intra-‐
articular	  analgesia	  of	  these	  joints.39	  	  

	  

Aberrant	  innervation	  	  

	   Aberrant	  distribution	  of	  the	  appendicular	  nervous	  system	  is	  claimed	  to	  be	  uncommon,16	  but	  four	  
variations	  in	  innervation	  of	  the	  digit	  of	  the	  equine	  forelimb	  have	  been	  described.40	  Aberrant	  nerve	  
branches	  may	  be	  responsible	  for	  ineffective	  desensitization	  of	  the	  foot	  after	  a	  palmar	  digital	  nerve	  
block,	  leading	  to	  misinterpretation	  of	  the	  block.	  A	  ring	  block	  may	  be	  a	  useful	  adjunct	  to	  perineural	  
analgesia	  when	  the	  presence	  of	  an	  aberrant	  nerve	  is	  suspected.16	  
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Development	  of	  a	  protective	  gait	  

We	  believe	  that	  chronic	  pain	  causing	  lameness	  (months	  to	  years)	  may	  cause	  the	  horse	  to	  acquire	  a	  
protective	  stance	  and/or	  gait	  as	  an	  accommodation	  to	  lessen	  the	  pain	  creating	  the	  lameness.	  Some	  
horses,	  therefore,	  may	  still	  retain	  an	  abnormal	  gait	  even	  after	  diagnostic	  analgesia	  has	  completely	  
eliminated	  the	  pain	  causing	  the	  lameness.	  	  

	  

Evaluating	  horses	  with	  severe	  limb	  pain	  

	   Extremely	  painful	  disease	  of	  the	  foot	  (e.g.,	  fracture,	  laminitis,	  or	  sepsis)	  often	  cannot	  be	  
ameliorated	  substantially	  by	  regional	  analgesic	  techniques.	  The	  site	  of	  pain	  causing	  lameness	  might	  be	  
misinterpreted	  if	  the	  influence	  of	  severe	  pain	  on	  the	  results	  of	  diagnostic	  analgesia	  is	  not	  considered.	  

Footnotes	  	  

aVetel	  Diagnostics,	  San	  Luis	  Obispo,	  CA,	  USA	  

b	  Equigait	  Ltd,	  Cheshunt	  Herts,	  EN8	  9BH,	  UK	  
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Lameness of the Hind Limbs Caused by Proximal Suspensory Desmitis 
 

J. Schumacher 
 

Introduction 
Proximal suspensory desmitis (PSD) refers to injury of that portion of the suspensory 

ligament confined to the proximal one-third of the metacarpal or metatarsal region and includes 
injuries to the insertion of the ligament.1 Proximal suspensory desmitis of the fore limbs and hind 
limbs is a common cause of lameness of horses, but the treatment and prognosis for return to 
soundness of horses for PSD of the hind limbs differs considerably from that of horses with PSD 
of the fore limbs. 

 
Anatomy   
The suspensory ligament is technically a muscle, the interosseous medius, that has the 
appearance of a flat tendinous band.2 The ligament of the foal contains an abundance of muscle 
fibers, but many of these fibers disappear as the foal ages. Muscle fibers within the suspensory 
ligament of the hind limb are primarily slow-twitch fibers and can amount to 41% of the cross-
sectional area of the proximal segment.3  

 
The suspensory ligament of the hind limb arises from the proximoplantar aspect of the third 
metatarsal bone,2 descends between the splint bones, and divides into two branches a short 
distance proximal to fetlock. Each branch inserts on the abaxial surface of the ipsilateral 
proximal sesamoid bone. The branches are easily palpated, but the body and proximal aspect 
of the suspensory ligament are difficult to palpate because they lie between the splint bones. 
 
The suspensory ligament of the hind limb receives sensory and motor innervation from the deep  

branch of the lateral plantar nerve (DBLPN) and its branches, the medial and lateral plantar 
metatarsal nerves located axial to the second and fourth metatarsal bones.4 The tibial nerve 
supplies the lateral plantar nerve from which the DBLPN originates. The proximal aspect of the 
suspensory ligament is confined by the metatarsal bones, and the deep fascia covering the 
suspensory ligament.5 The distal most segment of DBLPN and its branches, the plantar 
metatarsal nerves lie between the plantar surface of the proximal aspect of the suspensory 
ligament and the restraining fascia,.  

 
Function 
The suspensory ligament functions to prevent excessive extension of the fetlock joint during the 
weight-bearing phases of the stride.1 The suspensory ligament stretches and stores energy 
when the fetlock extends, and this energy is released at the end of the stride, allowing the 
fetlock joint to flex. The suspensory ligament becomes damaged when the fetlock over extends 
during the maximal weight-bearing portion of the stride (i.e., during the middle of the stance 
phase). 
 
Proximal suspensory desmitis of the hind limbs is a common cause of acute or chronic, mild or 
severe lameness of horses of any breed or discipline and is most commonly diagnosed in 
horses 4 to 10 years old used for general purpose competition, and eventing.1,6,7 Horses used 
for dressage are particularly prone to developing PSD. Horses that are excessively straight in 
the hocks or that have hyperextension of the fetlock may be predisposed to developing PSD of 
the hind limbs, but discerning whether hyperextension is a cause or a result of PSD may be 
difficult. Other predisposing factors for development of PSD of the hind limbs are long-toes and 
low heels and a negative plantar angle of the distal phalanx.1 Thoroughbreds and thoroughbred 
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crosses appear to be more commonly affected with proximal suspensory desmitis of the hind 
limbs 7  
   
Diagnosis 
Diagnosis of PSD of the hind limbs is based on the results of clinical signs, regional analgesia, 
and ultrasonographic and radiographic or magnetic resonance imaging of the proximal, plantar 
aspect of metatarsi.6-9 Magnetic resonance imaging is the most reliable method of confirming a 
diagnosis of proximal suspensory desmitis when diagnostic analgesia has isolated the site of 
pain causing lameness to the proximal aspect of the limb.  

 
Clinical Signs 
Horses acutely affected with PSD of a hind limb may have heat and swelling of the proximal, 
plantar aspect of the metatarsus and may show signs of pain when pressure is applied to the 
area, but more frequently, the horse displays no clinical signs that localize the site of acute or 
chronic pain causing lameness to the proximal aspect of the suspensory ligament.1 Horses lame 
because of PSD of a hind limb usually have reduced extension of the metatarsophalangeal joint 
and a reduced height of arc of the affected limb. Lameness of a hind limb caused by PSD is 
temporarily exacerbated by flexing the proximal or the distal portion of the affected limb in about 
85% of affected horses.9 Horses bilaterally affected may not appear lame, and the owner may 
present the horse for examination because horse has reduced performance.1 

 
Regional analgesia 
Pain causing lameness is localized to the proximal aspect of the suspensory ligament of the 
affected hind limb by observing that lameness improves substantially after anaesthetizing the 
tibial nerve, the DBLPN, or the lateral and medial plantar metatarsal nerves 4 to 5 cm distal to 
the tarsometatarsal joint.6-8 These nerve blocks are administered after observing a negative 
response to desensitization of the fetlock and structures distal to it after anaesthetizing the 
medial and lateral plantar nerves and the medial and lateral dorsal and plantar metatarsal 
nerves at the level of the distal end of the second and fourth metatarsal bones. 

 
The tibial nerve is anaesthetized approximately 8 to 10 cm proximal to the tuber calcis on the 
medial aspect of the limb, where it where it lies on caudal surface of the deep digital flexor 
muscle, cranial to the Achilles tendon.10 To anaesthetize this nerve, 15 to 20 mL of local 
anaesthetic solution is deposited at this site in several planes beneath the fascia overlying the 
deep digital flexor muscle through a 20- to 22-gauge, 3.8-cm (1.5-inch) needle. Onset of 
anesthesia is approximately 30 to 40 minutes 

 
To anaesthetize the plantar metatarsal nerves directly, a 20- to 22-gauge, 3.8-cm (1.5-inch) 
needle is inserted about 1 cm distal to the tarsometatarsal joint and axial to the second 
metatarsal bone until its point contacts the third metacarpal bone.10 Three to 5 mL of local 
anaesthetic solution is deposited at this location to anaesthetize the medial plantar metatarsal 
nerve. The lateral plantar metatarsal nerve is anaesthetized in a similar manner. The plantar 
metatarsal nerves are usually anaesthetized in this location with the horse bearing weight on the 
limb. Anaesthetizing both plantar metatarsal nerves at this level desensitizes the second and 
fourth metatarsal bones and their interosseous ligaments, as well as the proximal portion of the 
suspensory ligament. Although not likely, local anaesthetic solution could be inadvertently 
injected into the tarsometatarsal joint  or the tarsal sheath with this block, producing a false 
negative result.1  

 
The proximal aspect of the suspensory ligament can be desensitized by anaesthetizing the 
DBLPN, from which the medial and lateral plantar metatarsal nerves branch. Using an approach 
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described by Hughes et al (2007), the dorsal branch of the lateral plantar nerve (DBLPN) is 
anaesthetized about 1.5 to 2.0 cm distal to the head of the fourth metatarsal bone (Fig. 3).11 The 
horse’s hock is placed on the clinician’s thigh with the hock and stifle flexed at a 90o angle, and 
the distal portion of the limb flexed with the non-dominate hand. Using the dominate hand, the 
superficial digital flexor tendon is deflected medially, and a 21- to 22-gauge, 2.5-cm (1-inch) 
needle is inserted perpendicular to the limb on the plantarolateral aspect of the metatarsus and 
advanced between the fourth metatarsal bone and the lateral border of the superficial digital 
flexor tendon to its hub. Three to 4 mL of local anaesthetic solution is injected.  

 
Imaging 
Diagnosis of PSD can sometimes be verified by examining transverse and sagittal 
ultrasonographic images of the suspensory ligament. Obtaining an image of the entire cross-
sectional area of the ligament is difficult, but cross-sectional ultrasonographic images of the 
suspensory ligament are best acquired by directing the probe in a plantaromedial to dorsolateral 
direction. Ultrasonographic evidence of PSD includes abnormal fiber pattern, enlarged cross-
sectional area (defined as a cross-sectional area greater than 1.5 cm,2,12 diffuse reduction in in 
echogenicity of a portion or all of the cross-sectional area of the ligament, areas of 
mineralization, poor demarcation of the dorsal margins of the suspensory ligament, and an 
irregular contour of the proximoplantar aspect of the third metatarsal bone.1 Focal areas of 
anechogenicity are observed uncommonly in the affected suspensory ligament of the hind limb.  

 
One study evaluating the value of ultrasonographic examination in the diagnosis of PSD of the 
hind limb found that the results of ultrasonography correlated poorly with the results of magnetic 
resonance imaging and histology in establishing the cross-sectional area of the proximal aspect 
of the suspensory ligament.13 Distinguishing between the remnants of muscle fibers contained 
within the suspensory ligament and hypoechoeic areas caused by disruption of ligamentous 
tissue is also difficult. 

 
Radiographic abnormalities of the proximal aspect of the metatarsi associated with PSD of the 
hind limbs include new periosteal bone on the proximoplantar aspect of the third metatarsal 
bone, most apparent on a lateromedial projection, and trabecular sclerosis, which is observed 
best on the dorsoplantar projection, and is more commonly found on the lateral aspect of the 
third metatarsus.1,6 Dyson (1994) found radiographic abnormalities of the proximoplantar aspect 
of the third metatarsal bone in 55% of hind limbs affected with PSD,7 whereas Crowe et al. 
(2004) found radiographic abnormalities of the proximoplantar aspect of the third metatarsal 
bone in only 24% of hind limbs affected with PSD,14 and Tóth et al (2008) found increased 
opacity of the proximal plantar aspect of the third metatarsal bone in 32% of limbs.15 

 
Dyson et al (2007) reported nuclear scintigraphic examination to be an insensitive method of 
detecting PDS of the hind limb.16 They found that only 25% of horses with ultrasonographic 
evidence of PSD had increased uptake of the radiopharmaceutical in the pool phase, and only 
12% horses had increased uptake in the bone phase. Increased uptake of the 
radiopharmaceutical drug was usually associated with severe abnormalities of the ligament 
detected ultrasonographically. Lesions characteristic of PSD seen during magnetic resonance 
imaging of the hind limb include increased signal density in the ligamentous tissue, with or 
without periligamentous fluid accumulation.1    

 
Treatment 
Treatments of horses lame because of PSD of one or both hind limbs include prolonged 
confinement followed by a regimen of controlled, gradually increasing exercise.7,17 
Approximately 90% of horses with PSD of one or both fore limbs return to soundness with this 
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treatment, whereas horses with PSD of one or both hind limbs usually remain lame.7,17 In one 
study, confinement followed by a regime of controlled, gradually increasing exercise enabled 
only 14% of horses with PSD of one or both hind limbs to return to their previous level of 
activity, without recurrent lameness, for more than a year.7  

 
Treating horses with PSD of the hind limbs with a combination of confinement and shock wave 
therapy improves the prognosis for return to soundness.14 Rapid improvement in lameness after 
treatment with shock wave therapy may be due to analgesia provided by the therapy,4 and 
sustained improvement may be the result of an increased rate of deposition of collagen fibrils 
and greater expression of transforming growth factor ß-1.18 In one study, 41% of horses 
suffering from PSD of one or both hind limbs were able to return to their previous level of 
activity, without lameness recurring, for more than 6 months after being treated with shock wave 
therapy and being confined for 12 weeks.14 

 
Hewes et al., reported that 85 % of horses lame because of PSD of a hind limb, characterized 
by a core lesion, were able to return to their previous level of work after undergoing desmotomy 
and fasciotomy and being confined for 60 days.17 These investigators speculated that horses 
improved because fasciotomy decompressed the swollen and confined suspensory ligament, 
and because desmoplasty accelerated angiogenesis in the damaged portion of the ligament. 
Other treatments of horses affected with PSD include infiltrating a glucocorticoid adjacent to the 
injured portion of the suspensory ligament of acutely affected horses, injecting bone marrow or 
bioscaffold material into the injured portion of the suspensory ligament, and administering 
glucosaminoglycans systemically or locally.5,17,19 

 
Lameness of the hind limbs caused by PSD may be due, in part, to damage to DBLPN and the 
plantar metatarsal nerves that occurs when these nerves are compressed within their confines 
by the swollen suspensory ligament. Compression of these nerves may be the reason for the 
poor response of horses lame from PSD of the hind limbs to treatment by rest alone. 
Pathological changes associated with entrapment neuropathy can usually be found during 
histological examination of the DBLPN of horses with lameness of the hind limbs caused by 
PSD and include axonal degeneration and myxomatous expansion with formation of Renaut 
bodies in the subperinerium and nerve fascicles.      

 
Horses have been treated for lameness of one or both hind limbs caused by PSD by excising a 
segment of the DBLPN to desensitize the suspensory ligament, either alone or combination with 
transection of the fascia plantar to the suspensory ligament to decompress the ligament.15,20 To 
transect the DBLPN, horses are positioned in dorsal recumbency with the hind limbs flexed, and 
the region of the affected hind limb between the gaskin and the fetlock is prepared for aseptic 
surgery. Neurectomy is often performed on both hind limbs of horses affected with PSD of only 
one limb because unilaterally affected horses sometimes become lame on the limb that did not 
receive surgery when strenuous exercise is resumed.21  
 
To locate the DBLPN, an 8- to 10-cm skin incision, centered at the tarsometatarsal joint, is 
made at the lateral border of the superficial digital flexor tendon. The incision is extended 
through the flexor retinaculum, and the lateral plantar nerve, identified coursing next to the 
lateral margin of the superficial digital flexor tendon, is separated from fascia and retracted 
laterally using a Penrose drain. The DBLPN is isolated between the deep digital flexor tendon 
and the suspensory ligament using a curved mosquito hemostat to bluntly separate fascia, and 
the exposed section of the nerve is excised (Fig. 4). To perform fasciotomy, the deep digital 
flexor tendon is retracted medially, and the U-shaped, proximal border of the fascia plantar to 
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the suspensory ligament is identified. The fascia is split longitudinally about 4 cm using 
Metzenbaum scissors.  

 
The incisions in the flexor retinaculum and the subcutaneous tissue are closed separately using 
absorbable suture, and the skin incision is closed with skin staples or non-absorbable sutures. 
The wounds are covered with a sterile, non-adherent dressing, which is secured with sterile, 
conforming gauze, and elastic, adhesive tape.  An absorbent cotton pad is applied to the hock 
and secured with conforming gauze and elastic, non-adhesive tape. At subsequent bandage 
changes, application of the inner layer of elastic adhesive tape is omitted. 

 
Horses receive phenylbutazone (2.2 mg/kg) orally twice daily for 4 to 7 days, and the limbs are 
re-bandaged every 3 to 4 days until skin staples or sutures are removed at 14 to 16 days after 
surgery. Horses are confined to a stall for 3 weeks and are walked daily during this time. At 3 
weeks, the horses are placed into a small paddock for several more weeks before being 
returned gradually to full exercise. 

 
In one study, fasciotomy to decompress the suspensory ligament combined with excision of a 
segment of the DBLPN enabled 18 of 20 (90%) horses to resume their previous level of 
exercise, without suffering from the recurrence of lameness.20 In another study, 16 of 19 horses 
(62.5 %) determined to be lame in one or both hind limbs because of PSD that were treated by 
excision of a segment of the DBLPN returned to soundness.15 

 
Neurectomy of the deep branch of the lateral plantar nerve induces marked neurogenic atrophy 
of the muscular portion of the PSL.22 The stability and elastic energy storage capacity of the 
PSL is most likely to be decreased after this surgery, and equine clinicians should be aware of 
this effect. Although the clinical significance of neurogenic atrophy of the ligament is not known, 
neurogenic atrophy could increase the risk of catastrophic failure of the ligament. Whether or 
not this effect is clinically significant should be investigated to determine the long-term risk of 
complications associated with the treatment excision of the DBLPN as a treatment of 
performance horses for PSD. 
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Hindlimb	  Proximal	  Suspensory-‐Imaging	  methods	  

Robert	  Cole	  DVM,	  DACVR	  

Auburn	  University	  CVM	  

	  

Proximal	  plantar	  metatarsal	  pain	  is	  frequently	  caused	  by	  an	  abnormality	  in	  the	  proximal	  part	  of	  
the	  suspensory	  ligament	  and	  is	  a	  common	  cause	  of	  hind	  limb	  lameness	  (1).	  	  It	  is	  seen	  most	  
frequently	  in	  horses	  that	  trot	  for	  long	  periods	  of	  time	  or	  have	  conformational	  changes	  such	  as	  
straight	  hock	  conformation	  and	  fetlock	  hyperextension.	  (2)	  Historically,	  these	  horses	  can	  
present	  with	  a	  variable	  lameness	  often	  noted	  1-‐3	  days	  following	  hard	  work	  or	  competition.	  
Some	  horse	  with	  show	  only	  poor	  performance	  rather	  than	  overt	  lameness.	  	  	  	  Horses	  with	  acute	  
proximal	  suspensory	  desmitis	  may	  have	  localized	  heat	  and	  swelling	  with	  pain	  when	  pressure	  is	  
applied	  to	  the	  suspensory	  ligament,	  but	  frequently	  no	  localizing	  clinical	  features	  are	  present.	  (1-‐
3)	  

Diagnosis	  is	  multifactorial.	  	  This	  includes	  localizing	  the	  lameness	  to	  that	  region	  of	  the	  limb	  and	  
then	  imaging	  to	  confirm	  changes	  in	  the	  suspensory	  ligament	  and	  rule	  out	  changes	  in	  the	  other	  
regions	  of	  the	  proximal	  metatarsus/distal	  tarsus	  that	  could	  be	  causing	  the	  clinical	  signs.	  	  
Imaging	  modalities	  that	  are	  commonly	  utilized	  include	  ultrasound,	  radiography,	  nuclear	  
scintigraphy	  and	  MRI.	  To	  understand	  imaging	  choices,	  it	  is	  important	  to	  understand	  the	  
anatomy	  of	  the	  suspensory	  ligament.	  	  

The	  suspensory	  ligament	  is	  triangular	  in	  shape	  at	  the	  proximal	  part	  of	  the	  third	  metatarsal	  
bone.	  The	  wider	  portion	  is	  located	  laterally	  and	  	  located	  close	  to	  the	  fourth	  metatarsal	  bone.	  As	  
the	  ligament	  continues	  distally	  the	  shape	  changes	  from	  	  oval	  (at	  4cm	  distal	  to	  the	  TMT	  joint),	  to	  
trapezoidal/oval	  (6cm	  distal	  to	  the	  TMT	  joint),	  and	  back	  to	  oval	  (8cm	  distal	  to	  the	  TMT	  joint).	  (4)	  
.	  The	  majority	  of	  the	  suspensory	  ligament	  is	  lateral	  to	  midline	  and	  adjacent	  to	  the	  fourth	  
metatarsal	  bone.	  The	  suspensory	  ligament	  	  has	  a	  prominent	  area	  of	  central	  and	  peripheral	  
fibers	  interspersed	  with	  muscle	  and	  adipose	  tissue.	  (4,	  5)This	  finding	  contributes	  to	  the	  
appearance	  of	  the	  suspensory	  ligament	  with	  ultrasound	  and	  MR.	  	  

	  

It	  is	  my	  opinion	  that	  even	  if	  suspensory	  disease	  is	  suspected,	  a	  complete	  radiographic	  exam	  of	  
the	  tarsus/proximal	  metatarsus	  be	  obtained.	  This	  will	  allow	  evaluation	  of	  the	  distal	  tarsal	  joints	  
as	  well	  as	  the	  proximal	  metatarsus.	  	  	  It	  is	  not	  uncommon	  for	  horses	  to	  have	  concurrent	  
osteoarthrosis	  of	  the	  distal	  tarsal	  joints.	  Furthermore,	  it	  has	  been	  shown	  that	  in	  some	  horses,	  
subtarsal	  analgesia	  can	  influence	  tarsometatarsal	  pain	  and	  occasionally,	  intra-‐articular	  
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analgesia	  of	  the	  tarsometatarsal	  joint	  alleviates	  pain	  associated	  with	  suspensory	  desmopathy.	  
(2,	  3)	  The	  projections	  most	  commonly	  used	  for	  evaluation	  of	  suspensory	  desmitis	  include	  the	  
lateral	  and	  DP	  views.	  As	  the	  suspensory	  ligament	  originates	  from	  the	  plantar	  cortex	  of	  the	  
proximal	  metatarsus,	  tearing	  of	  the	  origin	  may	  result	  in	  enthesophyte	  formation	  due	  to	  
subperiosteal	  hemorrhage.	  On	  the	  DP	  view,	  this	  will	  appear	  as	  an	  area	  of	  increased	  opacity	  and	  
blurring	  of	  the	  trabeculae.	  	  On	  the	  lateral	  view,	  subcortical	  sclerosis	  and	  endosteal	  proliferation	  
will	  be	  seen	  in	  the	  proximal	  plantar	  cortex	  extending	  up	  to	  4cm	  proximodistally.	  	  Occasionally,	  
avulsion	  fragments	  will	  be	  seen.	  This	  may	  be	  a	  focal	  osteochondral	  fragment	  adjacent	  to	  the	  
plantar	  cortex,	  or	  a	  focal	  radiolucent	  zone	  in	  the	  cortex	  (fracture	  bed).	  	  	  These	  changes	  are	  
much	  more	  likely	  with	  chronicity	  and	  increasing	  severity.	  	  Other	  causes	  of	  increased	  opacity	  in	  
the	  proximal	  metatarsus	  include	  stress	  fractures.	  It	  is	  important	  to	  remember	  that	  a	  diagnosis	  
of	  suspensory	  ligament	  desmitis	  should	  not	  be	  based	  on	  radiographs	  alone	  as	  some	  sound	  
horses	  will	  have	  sclerosis	  in	  the	  proximal	  aspect	  of	  the	  MTIII.	  (2,	  6)	  

	  

Figure	  1:	  Marked	  sclerosis	  in	  the	  proximal	  plantar	  aspect	  of	  MTIII	  at	  the	  level	  of	  the	  white	  
arrows.	  Notice	  the	  endosteal	  as	  well	  as	  periosteal	  proliferation	  and	  that	  the	  changes	  are	  slightly	  
more	  lateral	  of	  midline	  .	  

Nuclear	  scintigraphy	  	  can	  be	  utilized	  in	  the	  diagnosis	  of	  proximal	  suspensory	  desmitis.	  This	  
includes	  both	  soft	  tissue	  as	  well	  as	  bone	  phase	  images.	  Scintigraphic	  changes	  include	  focal	  
radiopharmaceutical	  uptake	  in	  the	  proximal	  metatarsal	  region.	  	  	  Unfortunately,	  this	  is	  not	  
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specific	  for	  suspensory	  desmitis	  and	  can	  be	  see	  with	  other	  injuries	  including	  stress	  fractures,	  
bone	  edema/bruise,	  and	  sclerosis.	  	  Furthermore,	  false	  negative	  results	  are	  common.	  	  However,	  
scintigraphy	  is	  a	  good	  screening	  tool	  to	  evaluate	  the	  horse/region	  and	  provide	  a	  global	  
evaluation	  of	  the	  bone/joint	  modeling	  to	  direct	  further	  imaging.	  (2,	  5)	  

	  

Figure	  2:	  Focal	  high	  intensity	  uptake	  in	  the	  proximal	  palmar	  cortex	  of	  the	  third	  metacarpal	  bone	  
secondary	  to	  severe	  suspensory	  desmitis	  with	  associated	  bone	  modelling	  at	  the	  origin	  site.	  This	  
finding	  could	  also	  be	  seen	  with	  stress	  fractures	  or	  fluid	  in	  the	  bone	  (bone	  bruise).	  Further	  
imaging	  is	  always	  required	  following	  scintigraphy.	  

	  

Ultrasound	  exam	  is	  essential	  for	  evaluation	  of	  suspected	  proximal	  suspensory	  desmitis.	  The	  
standard	  technique	  involves	  using	  a	  medial	  approach	  as	  described	  by	  Denoix	  in	  1995.	  Because	  
of	  the	  suspensory	  ligament	  is	  more	  lateralized	  in	  the	  hind	  limb,	  it	  is	  relatively	  covered	  by	  the	  
lateral	  splint	  bone.	  By	  using	  the	  medial	  approach	  (using	  the	  DDF	  as	  a	  window	  and	  directing	  the	  
ultrasound	  beam	  dorsal	  and	  lateral)	  the	  suspensory	  ligament	  can	  be	  imaged.	  (7)	  	  It	  is	  important	  
to	  always	  compare	  both	  hind	  limbs.	  	  Often	  injury	  involves	  only	  a	  subtle	  change	  in	  the	  shape	  and	  
size	  of	  the	  ligament	  before	  noticeable	  fiber	  changes	  are	  appreciated.	  	  In	  addition,	  it	  is	  now	  
accepted	  that	  non-‐weight	  bearing	  technique	  be	  utilized	  as	  part	  of	  the	  standard	  exam.	  (5,	  
8)With	  this	  technique	  it	  is	  often	  easier	  to	  see	  the	  fiber	  versus	  fat-‐muscle	  regions.	  Lastly,	  off	  
angle	  imaging	  is	  very	  helpful	  when	  evaluating	  changes	  in	  the	  suspensory	  ligament.	  	  Regions	  of	  
fat	  and	  muscle	  create	  variations	  in	  the	  ligament	  echogenicity.	  This	  complicates	  the	  practioners	  
ability	  to	  decide	  what	  is	  normal	  and	  what	  is	  abnormal	  variation	  in	  fiber	  pattern.	  	  	  With	  off	  angle	  
imaging,	  	  suspensory	  ligament	  fibers	  can	  be	  separated	  from	  fat	  and	  muscle.	  (5,	  8)Suspensory	  
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ligament	  fibers	  will	  be	  echogenic	  with	  the	  ultrasound	  beam	  is	  perpendicular	  to	  the	  longitudinal	  
axis	  of	  the	  ligament	  fibers	  and	  will	  decrease	  in	  echogenicity	  (marked)	  when	  the	  beam	  is	  not	  
perpendicular.	  	  Fat	  and	  muscle	  will	  only	  have	  mild	  changes	  in	  echogenicity	  with	  changing	  beam	  
angles	  and	  remain	  echogenic	  relative	  to	  the	  suspensory	  ligament	  fibers.	  Areas	  of	  fiber	  
disruption	  will	  have	  decreased	  echogenicity	  regardless	  of	  the	  beam	  angle	  while	  areas	  of	  
scarring	  will	  be	  echogenic	  regardless	  of	  beam	  angle.	  	  (5,	  8)	  Suspensory	  ligament	  size	  can	  be	  
difficult	  to	  accurately	  measure	  with	  ultrasound.	  	  Cross	  sectional	  area	  which	  is	  commonly	  
utilized	  with	  other	  tendons/ligaments	  has	  been	  shown	  to	  be	  inaccurate	  with	  ultrasound	  when	  
compared	  to	  MR	  or	  histopathology.	  (4).	  It	  is	  always	  important	  to	  compare	  with	  the	  
contralateral	  limb	  insuring	  that	  you	  are	  doing	  so	  at	  the	  same	  level.	  	  Typical	  changes	  that	  are	  
seen	  on	  ultrasound	  include	  :	  increase	  in	  size,	  distortion	  of	  the	  shape	  or	  convexity	  to	  the	  plantar	  
border,	  poor	  definitions	  to	  the	  margins	  of	  the	  ligament,	  single	  or	  multiple	  poorly	  defined	  
hypoechoic	  regions	  giving	  it	  a	  more	  mottled	  appearance.	  Less	  common	  changes	  include:	  large	  
core	  lesion.	  (9)	  There	  have	  been	  many	  articles	  published	  on	  the	  ultrasound	  evaluation	  of	  the	  
proximal	  suspensory	  ligament.	  The	  most	  recent	  include	  Imaging	  of	  the	  Equine	  Proximal	  
Suspensory	  Ligament(5)	  and	  Comparison	  between	  Standard	  Ultrasonography,	  Angle	  Contrast	  
Ultrasonography,	  and	  Magnetic	  Resonance	  Imaging	  Characteristics	  of	  the	  Normal	  Equine	  
Proximal	  Suspensory	  Ligament.	  (8)	  I	  would	  strongly	  encourage	  you	  to	  read	  those	  articles	  for	  
additional	  information	  with	  regards	  to	  ultrasound	  changes.	  

Advanced	  imaging	  such	  as	  MR	  has	  proven	  invaluable	  in	  not	  only	  diagnosing	  suspensory	  desmitis	  
but	  understanding	  the	  pathology	  present	  as	  well	  as	  the	  range	  of	  changes	  that	  can	  be	  seen.	  MR	  
allows	  for	  evaluation	  of	  both	  the	  soft	  tissues	  and	  the	  bone	  and	  gives	  the	  practitioner	  the	  
advantage	  of	  a	  global	  evaluation	  of	  the	  region	  rather	  than	  a	  focused	  view	  with	  the	  ultrasound.	  
There	  are	  clearly	  cases	  where	  there	  is	  evidence	  of	  suspensory	  ligament	  injury	  present	  on	  MR	  
that	  is	  not	  seen	  on	  ultrasound.	  	  In	  a	  recent	  article	  by	  Labens	  et	  al.,	  when	  ultrasound	  was	  
compared	  to	  MR,	  sonography	  had	  a	  sensitivity	  of	  77%	  and	  66%	  and	  specificity	  of	  33%	  and	  31%	  
for	  diagnosing	  proximal	  suspensory	  desmopathy	  and	  for	  accurately	  localizing	  lesions	  
respectively.	  (10).	  	  Imaging	  changes	  consistent	  with	  suspensory	  desmopathy	  include:	  	  signal	  
hyperintensities	  typically	  in	  the	  central	  to	  centrolateral	  portions	  of	  the	  suspensory	  ligament	  
with	  or	  without	  changes	  in	  the	  overall	  size	  of	  the	  ligament,	  periligamentous	  changes	  (fibrosis	  
and	  adhesions)	  and	  changes	  in	  the	  size	  of	  the	  ligament	  without	  signal	  abnormalities.	  	  Bone	  
abnormalities	  can	  also	  be	  assessed.	  In	  horses	  with	  osseous	  injury	  due	  to	  tearing	  of	  the	  
insertional	  sharpys	  fibers	  will	  have	  high	  signal	  on	  fat	  suppressed	  or	  STIR	  sequences	  in	  the	  
plantar	  medullary	  cavity.	  This	  change	  is	  consistent	  with	  fluid,	  inflammation	  or	  edema	  in	  the	  
bone.	  Although	  this	  has	  not	  been	  studied	  histologically,	  	  in	  previous	  studies	  of	  other	  anatomical	  
areas	  this	  has	  been	  shown	  to	  be	  secondary	  to	  microfractures,	  hemorrhage,	  necrosis,	  and	  
accumulation	  of	  extracellular	  fluid.	  (11)	  It	  is	  also	  common	  to	  find	  concurrent	  or	  unrelated	  
injuries	  that	  will	  change	  the	  prognosis	  and	  treatment	  course	  will	  choosing	  MR	  for	  diagnosis.	  In	  a	  
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recent	  study	  looking	  at	  MR	  diagnosis	  in	  horses	  that	  blocked	  sound	  with	  a	  lateral	  plantar	  nerve	  
block	  (24	  horses),	  the	  diagnosis	  was:	  suspensory	  desmopathy	  in	  4,	  bone	  injury	  at	  the	  origin	  of	  
the	  suspensory	  with	  desmopathy	  in	  6	  and	  without	  desmopathy	  in	  3,	  	  idiopathic	  proximal	  
plantar	  metatarsal	  pain	  in	  6,	  OA	  of	  the	  distal	  tarsal	  joint	  in	  2,	  cyst	  in	  the	  4th	  tarsal	  bone	  in	  one	  
horse,	  bone	  bruise	  in	  the	  third	  tarsal	  bone	  in	  one	  horse,	  and	  bone	  bruise	  in	  the	  central	  tarsal	  
bone	  in	  one	  horse.	  (10)	  It	  is	  clear	  that	  MR	  has	  many	  advantages	  for	  imaging	  horses	  with	  
proximal	  plantar	  pain.	  This	  does	  not	  negate	  ultrasound	  or	  radiographs	  and	  in	  my	  opinion.	  

	  

Figure:	  Moderate	  proximal	  suspensory	  changes.	  These	  are	  axial	  PD	  sequences	  arranged	  from	  
proximal	  to	  distal.	  	  The	  changes	  include	  an	  increase	  in	  size	  with	  signal	  changes	  along	  the	  lateral	  
border	  and	  probable	  adhesion	  to	  the	  fourth	  metatarsal	  bone.	  
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Figure:	  Axial	  images	  of	  the	  proximal	  metatarsus	  with	  primary	  bone	  changes	  and	  minimal	  
changes	  to	  the	  suspensory	  ligament.	  The	  image	  to	  the	  left	  is	  a	  STIR	  sequence	  showing	  osseous	  
hyperintensity	  in	  the	  medullary	  cavity	  (arrow).	  The	  central	  image	  is	  a	  PD	  and	  the	  image	  to	  the	  
right	  is	  a	  SPGR.	  	  	  
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Ultrasound	  guided	  procedures	  of	  the	  cervical	  spine	  
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Standing	  CSF:	  Cerebrospinal	  fluid	  is	  often	  needed	  to	  aid	  in	  diagnosis	  of	  equine	  neurologic	  
disorders.	  The	  most	  commonly	  used	  method	  to	  obtain	  CSF	  in	  standing	  horses	  is	  through	  
lumbosacral	  cisternal	  centesis.	  This	  requires	  the	  use	  of	  a	  long	  spinal	  needle	  (6in)	  and	  can	  be	  
technically	  challenging	  to	  perform.	  Furthermore,	  this	  puts	  the	  operator	  in	  a	  dangerous	  position	  
as	  horses	  often	  object	  despite	  adequate	  sedation.	  	  CSF	  can	  be	  obtained	  in	  an	  anesthetized	  
horse	  from	  the	  atlanto-‐occipital	  region.	  This	  can	  be	  done	  with	  or	  without	  ultrasound	  guidance.	  
An	  alternative	  method	  for	  standing	  CSF	  evaluation	  was	  described	  by	  Pease.	  With	  his	  technique,	  
ultrasound	  is	  used	  to	  obtain	  CSF	  for	  C1-‐2	  in	  the	  standing	  sedated	  horse.	  (1)	  	  

The	  procedure	  is	  described	  as	  follows:	  	  4-‐10MHz	  convex	  or	  microconvex	  ultrasound	  transducer	  
oriented	  dorsoventrally	  is	  used	  to	  obtain	  a	  transverse	  plane	  image	  of	  the	  spinal	  cord	  and	  
subarachnoid	  space.	  	  The	  probe	  is	  positioned	  2-‐3	  cm	  ventral	  to	  the	  mane	  at	  the	  level	  of	  C1-‐2.	  
This	  is	  just	  caudal	  to	  the	  palpable	  caudal	  aspect	  of	  the	  transverse	  process	  of	  C1.	  	  An	  appropriate	  
area	  is	  clipped	  and	  aseptically	  prepared.	  	  A	  sterile	  glove	  is	  placed	  over	  the	  transducer.	  	  A	  20-‐18g	  
3.5in	  spinal	  needle	  is	  utilized.	  The	  needle	  is	  introduced	  ventral	  to	  the	  ultrasound	  transducer	  and	  
advanced	  toward	  the	  dura	  mater	  in	  a	  dorsomedial	  direction.	  	  	  Once	  the	  needle	  is	  advanced	  
through	  the	  dura,	  the	  stylet	  is	  removed.	  I	  typically	  will	  have	  an	  assistant	  attach	  an	  extension	  set	  
to	  the	  needle	  while	  making	  sure	  the	  needle	  remains	  in	  place	  with	  the	  ultrasound	  probe.	  	  CSF	  is	  
slowly	  withdrawn.	  As	  the	  subarachnoid	  space	  at	  C1-‐2	  is	  not	  part	  of	  the	  cerebellomedullary	  
cistern,	  the	  site	  being	  aspirated	  is	  only	  around	  5mm	  in	  height.	  	  	  The	  ultrasound	  guidance	  will	  
help	  avoid	  accidental	  spinal	  cord	  puncture.	  Furthermore,	  by	  approaching	  from	  the	  ventral	  
surface,	  if	  the	  horse	  moves	  the	  head,	  this	  will	  typically	  cause	  the	  needle	  to	  be	  pulled	  out	  of	  the	  
neck	  with	  the	  upward	  movement.	  (1)	  

Using	  the	  approach,	  the	  spinal	  cord	  and	  CSF	  will	  be	  clearly	  visible	  as	  distinct	  structures.	  	  The	  
subarachnoid	  space	  is	  slightly	  echoic	  and	  striated	  in	  appearance.	  This	  lattice	  appearance	  is	  
considered	  to	  be	  the	  trabeculae	  of	  the	  subarachnoid	  space	  that	  connect	  the	  arachnoid	  mater	  
and	  the	  pia	  mater.	  (1)	  	  Blood	  contamination	  is	  always	  problematic	  for	  CSF	  evaluation	  as	  it	  can	  
interfere	  with	  EPM	  screening.	  As	  little	  as	  8-‐10	  RBC/microliter	  can	  result	  in	  a	  false	  positive	  on	  
western	  blot.	  IF	  greater	  than	  50RBC/microliter	  then	  blood	  contamination	  is	  considered	  present	  
for	  immunoblot.	  	  To	  reduce	  blood	  contamination,	  redirection	  of	  the	  needle	  needs	  to	  be	  
minimized	  and	  changing	  the	  syringe	  after	  the	  first	  5ml	  is	  withdrawn	  helps	  clear	  any	  initial	  blood	  
contamination	  that	  may	  have	  been	  within	  the	  from	  passing	  through	  the	  cervical	  musculature.	  
(1)	  
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Typical	  sedation	  protocols	  are	  used.	  	  It	  has	  been	  suggested	  that	  morphine	  be	  used	  rather	  than	  
butorphanol	  in	  conjunction	  with	  an	  alpha	  blocker.	  	  	  Morphine	  is	  claimed	  to	  have	  superior	  
analgesia	  than	  butorphanol	  and	  would	  thus	  help	  minimize	  head	  movement	  when	  the	  needle	  
pops	  through	  the	  dura.	  	  It	  is	  recommended	  that	  if	  morphine	  is	  used,	  detomidine	  be	  given	  3	  min	  
prior	  to	  reduce	  the	  risk	  of	  excitement.	  (1)	  It	  has	  been	  my	  experience	  that	  detomidine	  and	  
butorphanol	  combination	  has	  worked	  well	  and	  I	  have	  not	  experience	  significant	  reaction	  from	  
the	  horse.	  	  	  

	  

Figure	  1:	  Ultrasound	  transducer	  is	  positioned	  2-‐3	  cm	  below	  the	  mane.	  	  This	  is	  a	  longitudinal	  
image	  centered	  at	  C1-‐2.	  The	  corresponding	  ultrasound	  image	  shows	  the	  spinal	  cord	  (black	  
arrow)	  and	  the	  subarachnoid	  space	  (open	  arrow).	  	  The	  line	  in	  the	  center	  of	  the	  spinal	  cord	  is	  the	  
central	  canal.	  
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Figure	  2:	  Ultrasound	  transducer	  is	  rotated	  into	  a	  transverse	  plane.	  	  The	  corresponding	  
ultrasound	  image	  shows	  the	  spinal	  cord	  (black	  arrow)	  and	  the	  subarachnoid	  space	  (open	  
arrow).	  The	  echoic	  lines	  in	  the	  subarachnoid	  space	  are	  indicative	  of	  the	  arachnoid	  trabeculae	  
connecting	  the	  arachnoid	  with	  the	  pia	  mater.	  

	  

Figure	  3:	  	  The	  needle	  is	  seen	  (black	  arrows	  on	  the	  image	  to	  the	  right).	  	  The	  needle	  is	  advanced	  
to	  the	  level	  of	  the	  dura	  with	  ultrasound	  guidance.	  The	  needle	  is	  then	  quickly	  advanced	  
(“popped”)	  through	  the	  dura.	  	  Notice	  that	  the	  needle	  is	  positioned	  on	  the	  ventral	  side	  of	  the	  
ultrasound	  transducer.	  This	  is	  for	  safety	  reasons.	  If	  the	  horse	  moves	  the	  head,	  they	  will	  typically	  
do	  so	  by	  raising	  the	  head.	  This	  will	  result	  in	  the	  needle	  being	  withdrawn	  rather	  than	  advanced.	  

	  

Ultrasound	  guided	  cervical	  facet	  injection.	  
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Osteoarthritis	  of	  the	  cervical	  vertebral	  facet	  joints	  is	  a	  documented	  cause	  of	  poor	  performance	  
and	  lameness	  in	  horses.	  	  This	  is	  typically	  associated	  with	  normal	  age	  related	  wear	  and	  tear,	  but	  
could	  be	  secondary	  to	  trauma	  or	  developmental	  disease	  (OC).	  Clinical	  signs	  include	  neck	  
stiffness,	  reluctance	  to	  bend	  the	  neck,	  shortened	  anterior	  phase	  of	  the	  stride/altered	  way	  of	  
going	  in	  one	  direction,	  and	  overt	  forelimb	  lameness.	  (2-‐5)	  Although	  radiographs	  are	  a	  staple	  in	  
cervical	  evaluation,	  ultrasound	  can	  provide	  useful	  information.	  This	  would	  include	  evaluation	  of	  
the	  boney	  surface,	  joint	  capsule	  thickness,	  and	  degree	  of	  synovial	  fluid	  distention.	  	  	  Most	  
importantly,	  ultrasound	  can	  be	  used	  to	  guide	  intra-‐articular	  therapy	  or	  diagnostic	  analgesia.	  (6-‐
8)	  	  

Cervical	  facet	  joints	  are	  formed	  by	  the	  caudal	  articular	  process	  of	  the	  cranial	  vertebra	  and	  the	  
cranial	  articular	  process	  of	  the	  caudal	  vertebra.	  	  The	  facet	  joint	  is	  found	  cranial	  and	  dorsal	  to	  
the	  transverse	  process	  of	  the	  caudal	  vertebra	  of	  that	  joint.	  (4)	  	  It	  is	  important	  to	  be	  able	  to	  
positively	  identify	  the	  correct	  joint	  space.	  	  This	  is	  accomplished	  by	  marking	  the	  location	  of	  the	  
facets	  on	  the	  horse’s	  neck.	  Most	  vertebra	  are	  approximately	  1	  hands	  width	  wide.	  I	  will	  typically	  
begin	  by	  palpating	  the	  wings	  of	  C1.	  	  Then	  using	  my	  hand	  as	  marker	  gauge	  where	  C2-‐3	  is	  located.	  	  
I	  will	  then	  place	  either	  a	  piece	  of	  tape	  or	  utilize	  correction	  fluid	  (wite-‐out)	  to	  mark	  the	  location.	  I	  
will	  continue	  this	  process	  until	  all	  of	  the	  facet	  joints	  have	  been	  marked.	  	  After	  this	  is	  complete,	  I	  
will	  then	  use	  the	  ultrasound	  to	  check	  my	  positioning	  and	  adjust	  the	  markers	  as	  needed.	  	  After	  
this	  is	  complete,	  the	  area	  of	  interest	  is	  aseptically	  prepped	  for	  intra-‐articular	  injection.	  

The	  cervical	  facets	  typically	  present	  a	  relatively	  smooth	  hyperechoic	  bony	  contour	  with	  an	  
anechoic	  junction	  representing	  the	  joint	  space	  when	  viewed	  in	  a	  transverse	  plane.	  	  The	  joint	  
capsule	  can	  be	  visualized	  overlying	  the	  joint.	  Normal	  horses	  should	  not	  have	  visible	  joint	  fluid	  or	  
synovium.	  Abnormal	  facet	  joint	  will	  have	  marked	  bony	  proliferation,	  osteophytes,	  increased	  
fluid,	  and	  thickening	  of	  the	  joint	  capsule.	  (6-‐9)	  	  Although	  the	  original	  technique	  for	  imaging	  the	  
facets	  involved	  the	  transducer	  oriented	  in	  a	  longitudinal	  plane,	  it	  is	  much	  easier	  in	  my	  opinion	  
to	  inject	  and	  visualize	  the	  facets	  in	  a	  transverse	  plane.	  (8)	  	  	  The	  transducer	  orientation	  	  is	  angled	  
craniodorsally	  between	  45-‐60o.	  I	  will	  	  utilize	  either	  a	  convex	  or	  microconvex	  probe	  with	  4-‐
8MHz.	  	  

Ultrasound	  guided	  facet	  injection	  can	  be	  accomplished	  with	  light	  sedation	  (detomidine).	  Using	  
the	  free	  hand	  technique,	  I	  do	  not	  typically	  apply	  a	  local	  block	  as	  the	  exact	  needle	  position	  will	  
change	  with	  the	  horses	  head	  position.	  Sedation,	  and	  if	  needed	  local	  restraint	  (twitch)	  is	  usually	  
all	  that	  is	  required.	  An	  18-‐20g	  3.5in	  spinal	  needle	  is	  used.	  The	  ultrasound	  transducer	  and	  needle	  
should	  be	  manipulated	  by	  the	  same	  individual.	  After	  obtaining	  the	  desired	  image,	  the	  needle	  is	  
inserted	  and	  directed	  toward	  the	  joint	  space.	  This	  is	  done	  by	  starting	  the	  needle	  approximately	  
1cm	  above	  the	  transducer	  in	  line	  with	  the	  beam.	  	  	  The	  needle	  in	  its	  entirety	  should	  be	  visible	  
within	  the	  beam	  of	  the	  ultrasound	  transducer.	  	  Once	  within	  the	  joint,	  the	  stylet	  can	  be	  removed	  
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and	  the	  syringe	  attached.	  On	  occasion,	  there	  will	  be	  fluid	  evident	  in	  the	  needle	  when	  the	  stylet	  
is	  removed.	  It	  has	  been	  my	  experience	  that	  this	  is	  not	  common,	  but	  does	  happen.	  You	  can	  
aspirate	  fluid	  in	  most	  of	  the	  joints	  if	  needed.	  	  The	  joints	  are	  injected	  with	  a	  combination	  of	  
corticosteroids,	  amikacin,	  +/-‐	  hyaluronic	  acid.	  Typically,	  I	  will	  inject	  40-‐50mg	  of	  
methylprednisolone	  with	  amikacin	  in	  each	  joint.	  	  	  

	  

Figure	  4:	  Horse	  with	  markers	  placed	  over	  the	  level	  of	  the	  articular	  facets	  beginning	  at	  C2-‐3.	  

	  

Figure	  5:	  Ultrasound	  probe	  placement	  for	  C5-‐6	  in	  a	  transverse	  plane	  with	  the	  corresponding	  
ultrasound	  image.	  The	  joint	  space	  is	  the	  triangular	  hypoechoic	  region	  in	  the	  center.	  
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Figure	  6:	  Longitudinal	  and	  transverse	  image	  of	  C6-‐7.	  The	  joint	  space	  is	  located	  at	  the	  level	  of	  the	  
white	  arrow.	  

The	  accuracy	  of	  intra-‐articular	  ultrasound	  guided	  facet	  injections	  was	  reported	  at	  72-‐89%.(4,	  
10)	  Clients	  are	  typically	  advised	  to	  give	  the	  horse	  5-‐7	  days	  of	  rest	  following	  the	  procedure.	  The	  
effects	  of	  the	  injection	  can	  be	  profound	  and	  last	  for	  3-‐18months	  for	  stiffness	  and	  3-‐8	  months	  
for	  stiffness	  and	  neurologic	  signs.	  (4)	  In	  a	  recent	  study	  by	  Birmingham	  et	  al,	  71%	  of	  owners	  of	  
horses’	  with	  signs	  caused	  by	  CSM	  (ataxia,	  stiff	  neck,	  and	  obscure	  lameness)	  reported	  the	  horses	  
returned	  to	  normal	  function	  or	  improved	  in	  performance.	  (2)	  
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Draft Horse, Mule, and Donkey Medicine 
DG Pugh DVM, MS, MAg, DACT, DACVN, & DACVM  

Overview 

Donkeys or asses (Equus africanus asinus or Equus asinus) traditionally have also 
been considered working animals.  In North America, donkeys or “burros” are used for 
work, show, cart and/or carriage pulling, competitive riding, drug smuggling, as guard 
animals, training animals and pets.  There are 15 to 20 breeds of donkeys, including 
miniatures, standards, large standards, and mammoth stock, which vary greatly in size 
(32-62 in).  The female is commonly referred to as a Jenny or Jennet, and the intact 
male is commonly called a Jack or Jackass.  These animals characteristically have 
longer ears and make loud vocal noises (“bray”), as compared to horses.  

There are approximately 30 breeds of draft or draft horses found in the world today.  
These horses (1400 -2600 lbs) are utilized in farming and logging industries, 
blood/plasma donation, biological and pharmaceutical production, advertising 
campaigns, as carriage horses, show horses and pets.  Of the most popular breeds of 
draft horses used in the United States, the Belgians, Clydesdales, Percherons, and 
Shires all originated in Western Europe. These breeds were selected for their overall tall 
stature, heavy bone/frame structure, muscular hindquarters and patience in order to 
haul large loads. Traditionally, these working animals are thought to have a similar 
nutrient metabolism as pony breeds.   

Mules are the offspring of a male donkey (Jack or Jackass) and a female horse (mare).  
Their size, shape and use are often determined by breed characteristics of both the sire 
and dam.  Thus, mules can come in all statures, colors, and types of conformations, etc.  
They once were used primarily as riding, packing and/or working animals.  Today, 
mules are used for the previously described purposes, as well as for guards (eg small 
ruminants), shows, recreation, and pets.  The female mule is traditionally referred to as 
a female, mare mule, Molly or Molly mule, whereas the male mule is traditionally 
referred to as a male, gelded/stud mule or John mule.  Mules are considered more sure-
footed, patient, hardier, and slower than horses, and less obstinate than donkeys.  As 
donkeys have 62 chromosomes and horses have 64, the mule hybrids are rarely fertile.  
The cross between a stallion and a Jenny is a Hinny, which tend to be more donkey-like 
and much less common than mules 

Theriogenology 

Draft horse reproduction is quite similar to light horse breeds. There appears to be a 
greater incidence of dystocia and twin births, however the clinician capable in 
performing routine equine theriogenology can easily practice this art and science to the 
larger, draft horse. 

Donkey reproduction is similar to that horse reproductive medicine, with some noted 
differences. The jenny reaches puberty in 1-2 years, which appears to be associated 
with body size.  This author prefers to breed females after they have are 60-70% of their 
mature body weight, with a body condition score of no more than 6-7 (1-9 scale).  The 
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jennies reproductive life will rarely exceed 16-18 years.  Donkeys display less 
seasonality than that of the horse.  The jenny's cervix is longer than the mare’s, with a 
smaller diameter, and protrudes into the vagina.  The cervix of older females undergoes 
less estral modified softening than young jennies.  Because of cervical size, artificial 
insemination appears more difficult and the incidence of post-dystocia cervical 
adhesions are greater than that seen in horses. The estrous cycle ranges from 20 to 40 
days, but is usually 23-30 days.  Estrus behavior has been characterized by mouth 
opening and closing or chomping with salivary dribbling, (occasionally with the neck 
extended with ears back), winking, urinating, tail rising and lowering the hind quarters.  
Diestrual behavior includes running away and/or trying the kick the jack, and clamping 
the tail.  Estrus averages between 6 and 9 days, with ovulation 5-7 days after the onset 
of estrus. Approximately 80% of jennies will ovulate within a 48 hour period prior to the 
end of estrus with a 25-35 mm or greater follicle.  Follicles > 25-30 mm should be 
considered potentially ovulatory.  Multiple ovulations is of higher incidence in mammoth 
jennies. If natural breeding systems are used, the jenny should be mated the second 
day of estrus, and then at 48 hour intervals until the end of "standing heat. 

Pregnancy diagnosis is very similar to the mare, both from a palpation (when possible) 
and ultrasonography standpoint.  The embryonic vesicle may be detected as early as 
day 9 to 11 post-ovulation.  Embryo mobility in the jenny occurs up until day 13 to day 
18 post-ovulation. 

 The author prefers to vaccinate on the 3rd, 5th, 7th, and 9th months of gestation for 
EHV type 1 (Pnheumnobort K) and one month prepartum for tetanus, EEE, WEE, WNV, 
and influenza.  In the pregnant jenny, secondary corpora lutea are formed from day 39 
to 46, and hormonal profiles are similar to mares.  Gestational length has been reported 
to be 372 to 374 days.  Prepartum behavior is similar to a horse in that the jenny may 
become restless, have engorged teats, and a lengthened vulva.  She will usually lay 
down to deliver the foal.  Foal heat usually occurs between 5 and 13 days postpartum. 
Metritis, endometritis, retained fetal membranes, etc. are less common than in the 
horse.  Vaginal prolapse in a 'molly' mule is not an uncommon medical condition.  This 
author performs an epidural, carefully replaces the vagina, and places a modified 
Buhner or deep Caslick’s suture to close to the vulva.   

The jack (jackass), like the jenny, has many reproductive similarities to the horse.  The 
testes, epididymis, ampulla, and penis of the jack are larger than that of comparably 
sized horses. The jack  takes a longer time to tease, achieve an erection, and ejaculate 
as compared to the stallion.  The jack will vocalize to all the females, he may also sniff 
or nibble the female’s' vulva and perineal area, nibble at her head, neck, flank or legs, 
exhibit a flehmaen, and mount the female prior to achieving an erection; and may 
usually require 5-30 minutes (compared to 10-11 minutes in the stallion) from teasing to 
completion of ejaculation. Ejaculation will take ~30 seconds, and is accompanied by 4-9 
ejaculatory urethral waves, with a mean volume of 25-45 ml. Jack ejaculates usually 
have higher concentrations and lower volume when compared to stallions.  The 
Clinician can use the same principles when assessing semen quality for the jack as they 
do with the stallion. Donkey semen should be handled using the same temperature, 
light, and cleanliness techniques employed to ensure stallion semen quality. 
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Geriatrics 

Whenever presented with the geriatric Draft horse/Donkey/Mule, a complete physical 
examination, including but not limited to a thorough oral, 
lamness/orthopedic/ophthalmic, skin, etc examination, should be performed.  Although 
ill health and disease may exist, the practice of geriatric medicine in most instances 
should emphasize:  1) dentistry, 2) medical maladies, 3) arthritic conditions, 4) dietary 
modification to accommodate existing problems, and 5) general health 
maintenance/husbandry. As behavior, competition for feed, arthritis, failing eye sight 
may decrease feed intake in the geriatric, the clinician should help the owner maintain 
adequate feeding space, safe feeding areas, and that water supplies, mineral 
container/feeders and feed bunks are designed for adequate nutrient intake.  

On the initial visit, blood should be collected for a complete blood count and serum 
biochemistry panel in order to help identify medical or metabolic conditions that may be 
present.  Aging Draft Horse/Donkey/Mule nutrition may be similar to that of  young 
growing horses, as more digestible protein, energy, and mineral/vitamins may be 
required. 

Supplemental Reading & References 

Wilborn RR, DG Pugh. 2011 Chapter 299: Donkey Reproduction, in, Equine Reproduction,2nd 
ed,  McKinnon Angus, Edward Squires, Wendy Vaala, Dickson Varner editors;  Wiley-
Blackwell Press, West Sussex,pp 2835-2838 
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