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rostatitis, prostatic abscesses, prostatic cysts,
and prostatic neoplasia are uncommon pre-
senting conditions in dogs.1 Conversely,

benign prostatic hyperplasia (BPH) affects more
than 80% of intact male dogs that are older than 6
years.2 BPH may predispose intact male dogs to
the development of abscesses and cysts.3,4 Prostatic

neoplasia develops independ-
ently from BPH and can affect

intact or castrated dogs.5,6 Prostatic disorders in
dogs may be treated with medical therapy, surgery,
or a combination of both. This article focuses on
prostatic disorders that are commonly treated sur-
gically and prostatic surgical procedures.

ANATOMY OFTHE PROSTATE
The prostate, the only accessory sex gland in

male dogs, is a bilobate, fibromuscular organ
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ABSTRACT:Prostatic diseases commonly warrant surgical intervention. Early castration may prevent

the development of benign prostatic hyperplasia, prostatitis, and cavitary lesions (prostatic abscesses

or cysts). In intact dogs that present with these disorders, castration should always be part of the

specific surgical treatment because it enhances treatment success and may prevent recurrence.

The current treatment of choice for cavitary lesions is prostatic omentalization, which results in

lower postoperative mortality, faster recovery, and fewer incidences of recurrence than other

prostatic drainage techniques. Prostatic neoplasia without evidence of metastasis may be managed

with total prostatectomy, subtotal prostatectomy in conjunction with intraoperative radiotherapy,

or postoperative chemotherapy. Understanding the neurovascular supply of the prostate and

surrounding tissues is essential to decrease the risk for urinary incontinence, severe hemorrhage,

and avascular necrosis. Postoperative management includes analgesia, appropriate antibiotic therapy,

and in cases of subtotal or total prostatectomy, temporary urinary catheterization.
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that is typically located at the cranial aspect of the pelvic
floor or just cranial to the pubic rim.7 The location of
the prostate varies with the size of the gland, the full-
ness of the bladder, and the dog’s breed, age, and body
weight.7 The prostate surrounds the proximal portion of
the urethra and lies ventral to the rectum. Cranially, it
ends close to the neck of the bladder. The ventral aspect
of the prostate lies outside the peritoneum and is cov-
ered by periprostatic fat, while the dorsal and lateral
aspects are enveloped by peritoneum.

Blood vessels and nerves supplying the prostate are
encountered bilaterally at the dorsolateral surface of the
prostate. The prostatic arteries originate from the inter-
nal pudendal arteries. Before they enter the dorsolateral
prostate, they give rise to branches supplying the rectum,
the ductus deferens, the caudal portions of the bladder
and ureters, and the pelvic part of the urethra (Figure 1).
Venous blood drains via the prostatic and urethral veins
into the internal iliac vein. Prostatic lymph drains into
the medial iliac (sublumbar) lymph nodes.

The hypogastric and pelvic nerves supply the sympa-
thetic and parasympathetic innervation of the prostate,
respectively. These nerves also innervate the bladder and
urethra. The hypogastric nerve arises from the mesen-
teric ganglion and runs alongside the arteries of the def-
erent ducts. The pelvic nerve descends from the first,
second, and third sacral nerves and follows the prostatic
arteries, joining the hypogastric nerve to form the pelvic
plexus. Sympathetic stimulation of the prostate causes
ejection of prostatic fluid, while parasympathetic stimu-

lation causes an increase in glandular secretion. Parasym-
pathetic innervation of the bladder is important in
maintaining the function of the detrusor muscle. The
internal urethral sphincter and the smooth muscle tone
of the urethra are controlled by sympathetic innervation.
Innervation of the external urethral sphincter is supplied
by the pudendal nerve, which is also located close to the
cranial prostate and bladder neck.

HISTORY, PHYSICAL EXAMINATION,
AND DIAGNOSIS

Most patients with prostatic disease present with signs
of urinary tract disease (e.g., hematuria, urethral dis-
charge, dysuria, stranguria, urinary incontinence) or

difficulty defecating (e.g., tenesmus, constipation, rib-
bon-shaped stool).8 However, some patients with prosta-
tic disease have no clinical signs. Signs of systemic illness
(e.g., inappetence, lethargy, weight loss) may be observed
in approximately 30% of patients.8 Pyrexia, peritonitis,
endotoxemia, and shock may be associated with prostatic
infection, particularly with ruptured prostatic abscesses.

During physical examination, pain on palpation of the
caudal abdomen may be evident. A change in prostatic
size, consistency, and symmetry may be observed on rec-
tal examination. Gait abnormalities and pain responses
on palpation of the hindlimbs, pelvis, and lumbar verte-
brae are most common in patients with prostatic neopla-
sia and may be present in patients with other prostatic
disease processes.8,9 Infrequently, abdominal enlarge-
ment, perineal hernias, or perineal swelling may be
noted. Rarely, dogs present with renal failure due to
obstruction of the urethra and ureters.

A serum biochemistry panel, complete blood count,
and urinalysis should be conducted to determine whether
infectious disease processes or electrolyte abnormalities
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Figure 1. Vascular and neuronal supply of the canine
prostate, bladder, and urethra. (Reprinted with permission
from Robertson JJ, Bojrab MJ: Subtotal intracapsular
prostatectomy results in normal dogs. Vet Surg 13[2]:6–10, 1984.)

Prostatic diseases are most common in older, intact male dogs.



are present and to evaluate renal and hepatic function sta-
tus. A urine sample should be obtained by cystocentesis
and cultured because microorganisms that infect the
prostate often cause concurrent urinary tract infection.3,10

Abdominal ultrasonography is particularly useful for
diagnosing prostatic disorders. It allows good visualization
of the prostate, draining lymph nodes, surrounding tissues,
and distant abdominal organs.The normal prostate appears
as a round or bilobate organ caudal to the
bladder (Figure 2).11 It has a homogenous
appearance with a fine to medium texture
and similar echogenicity to that of the
spleen.11,12 Depending on the plane of ultra-
sonographic evaluation, the urethra may
appear as a round or linear hypoechoic
structure within the prostate.The size of the
prostate may be measured and evaluated in
relation to the dog’s body weight and age
using established formulas (Table 1).13,14
Changes in prostatic echogenicity, size, sym-
metry, position, or outline indicate a prosta-
tic disorder.

Abdominal radiography provides valu-
able information about the location, struc-

ture, and size of the prostate.12 Surrounding structures,
particularly the urinary tract, medial iliac lymph nodes,
femurs, pelvic bones, and lumbar vertebrae, should be
evaluated for any abnormalities that may be indicative of
metastasis or space-occupying mass effects. Contrast cys-
tography should be considered when ultrasonography is
unavailable and when urethral obstruction, prosta-
tourethral fistulas, or large cysts that cannot be differenti-
ated from the bladder by other means are suspected.

A definitive diagnosis of prostatic disease is based on
cytologic, histopathologic, or microbiologic assessment of
prostatic tissue or fluid. Fluid samples for microbiologic
and cytologic evaluation are best obtained by ejacula-
tion.1,15 Alternatively, a prostatic wash may be used. How-
ever, this technique is associated with the risk for
spreading bacteria from the prostate if acute prostatitis or
a prostatic abscess is present.16 Furthermore, fluid samples
obtained by the prostatic wash technique may be inade-
quate, and test results may be difficult to interpret, partic-
ularly if the dog has a urinary tract infection.1 Fluid from
discrete cavitary lesions may be aspirated. Ultrasound-
guided fine-needle aspiration or needle core biopsy can
be used to sample focal areas of abnormal prostatic tissue
before surgical exploration. Different prostatic disease
processes may be present simultaneously and may be the
reason for persistence of clinical signs despite therapy.3,17
Therefore, samples of prostatic tissue should be obtained
for histopathologic and microbiologic evaluation when-
ever the prostate is treated surgically.

BENIGN PROSTATIC HYPERPLASIA
BPH may be viewed as a normal aging change of the

prostate. It is induced by changes in the androgen:estro-
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Figure 2. Sagittal ultrasonographic image of the normal
prostate of a 10-month-old intact French bulldog.The
prostate is bilobate and of homogenous echogenicity.The
prostatic urethra is imaged as a hypoechoic longitudinal structure
(arrow) surrounded by prostatic tissue.

Table 1. Ultrasonographic Evaluation of Prostatic
Dimensions: Formulas for the Calculation of Maximum
Physiologic Measurements in Intact Male Dogs13,14

Dimension Formula

Length (craniocaudal diameter) (0.055 × BW) + (0.143 × A) + 3.31
Width (laterolateral diameter) (0.047 × BW) + (0.089 × A) + 3.45
Height in sagittal view (HS) (0.046 × BW) + (0.069 × A) + 2.68
Height in transverse view (HT) (0.044 × BW) + (0.083 × A) + 2.25
Volume (0.867 × BW) + (1.885 × A) + 15.88 or

(1 ÷ 2.6 × [Length × Width ×
([HS + HT] ÷ 2)]) + 1.8 cm3

BW = body weight; A = age.
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gen ratio during aging and affects nearly all intact male
dogs older than 9 years.2,5,18,19 BPH, which has recently
been reviewed in detail,4,20 is usually asymptomatic. Rarely,
tenesmus and hematuria may be observed.21 However,
dogs with BPH may be predisposed to developing prosta-
tic diseases (e.g., prostatitis, prostatic abscesses/cysts).3,4
The onset of BPH and these associated diseases may be
prevented by early castration.22 Uncomplicated BPH
rarely requires surgical treatment. Most cases that require
treatment resolve after castration. The prostatic size usu-
ally decreases by 50% within 3 weeks of surgery, and clini-
cal signs commonly abate within 2 to 3 months.23 When
prostatic disease is concurrent with BPH, castration is
used in conjunction with treatment for the specific disease.

CAVITARY LESIONS
Cysts

Microcysts often occur concurrently with BPH and
are rarely of clinical importance; however, prostatic

retention cysts and paraprostatic cysts require treatment.
Prostatic retention cysts are thought to develop from
microcysts secondary to increased production or
decreased drainage of prostatic secretions.24 Paraprosta-
tic cysts are fluid-filled vesicles found adjacent to the
prostate. Except for a connective stalk, they communi-
cate little with the prostate.24 Both types of cysts are
uncommon.3,8 Although clinical signs are often absent,

the size and location of the cyst can cause abnormal uri-
nation, abnormal defecation, or perineal swellings.8,24 A
caudal abdominal or pelvic mass may be palpated on
clinical examination. On abdominal ultrasonography,
cystic changes of the prostate appear as anechoic or
hypoechoic structures with smooth margins.11 Mineral-
ization (hyperechogenicity associated with a distal
acoustic shadow) may be seen in some cases.25 Cysts
may coexist with abscesses and may become infected in
nearly 50% of cases.3,26 Thus, routine bacterial culture of
collected fluid or tissue is warranted. Early removal of
detected cysts may decrease the risk for secondary infec-
tion and abscessation.

Prostatic Abscesses
Prostatic abscesses may develop subsequent to suppu-

rative prostatitis.27 Alternatively, they may develop due to
secondary infection of prostatic cysts.3 Escherichia coli is
the most common agent of prostatic infections.9 Proteus
spp, Klebsiella spp, Streptococcus spp, Staphylococcus spp,
Pseudomonas spp, Mycoplasma spp, and Brucella spp have
also been isolated from prostatic abscesses.1,3 Dogs with
prostatic abscesses may present with signs of systemic ill-
ness (e.g., pyrexia, anorexia, lethargy) and may show
moderate to severe pain during defecation, urination, and
abdominal palpation. A doughy, asymmetric enlargement
of the prostate may be felt on rectal examination. Inflam-
matory leukograms are common laboratory findings.
Serum biochemical changes are inconsistent, except for
hypoglycemia when severe sepsis is present.The presence
of concurrent urinary tract infection raises the index of
suspicion for prostatic abscesses caused by the same
organism.3,28 On abdominal ultrasonography, prostatic
abscesses present as hypoechoic or anechoic lesions sur-
rounded by an ill-defined capsule11 (Figure 3). Hyper-
echoic focal areas suggestive of necrotic debris may be

observed within the abscess.
Prostatic abscesses require drainage and adequate

antibiotic therapy. Intact dogs should be castrated to
decrease prostatic fluid secretion and speed up the reso-
lution of the bacterial infection.29 Antibiotic therapy
alone is considered noncurative because ischemia often
hinders penetration of antibiotics into abscesses. Fur-
thermore, most antibiotics diffuse poorly from the

Figure 3. Transverse ultrasonographic view of a
prostatic abscess.

Benign prostatic hyperplasia and prostatic infections and cysts may be prevented by castration.



bloodstream through intact epithelial barriers into the
more acidic prostatic fluid.16 While the prostate–blood
barrier may be disrupted in acute infections, it must be
assumed that the barrier is intact in chronic infections
and prostatic abscesses. Thus, antibiotics that readily
cross the prostate–blood barrier should be given for up
to 6 weeks following abscess drainage. For infections
caused by gram-positive organisms, trimethoprim–sul-
famethoxazole, erythromycin, clindamycin, or chloram-
phenicol is recommended.30 Infections caused by
gram-negative organisms may be treated with trimetho-
prim–sulfamethoxazole, enrofloxacin, marbofloxacin, or
chloramphenicol.31,32 Three to 7 days and 30 days after

discontinuation of the antibiotic, the prostate should be
reassessed and prostatic fluid cultured to ensure the
abscess has resolved.

Prostatic abscesses and cysts may be drained surgically
or, as described recently, by percutaneous aspiration.33,34
Aspiration of fluid from prostatic abscesses is associated
with the risk for causing iatrogenic peritonitis. However,
the risk for abscess leakage can be reduced by draining
abscesses as completely as possible. In fact, ultrasound-
guided percutaneous drainage of abscesses or cysts may
replace surgical drainage if the cavitary lesions are well
circumscribed and neither concurrent systemic illness nor
prostatic neoplasia is suspected.33 Aspirated abscesses or
cysts recur in more than 50% of cases.33 Recently, instilla-
tion of 95% ethanol into the drained abscess cavity was
used to resolve a recurrent prostatic abscess in one dog.34

The current surgical treatment of choice for cavitary
lesions that are not amenable to complete resection is
drainage of the lesion and omentalization.35,36 Compared
with other drainage techniques (drain placement and
marsupialization), omentalization results in fewer recur-
rences of abscesses or cysts, a lower mortality rate, and
fewer incidences of postoperative urinary incontinence.35
Omentalization minimizes the need for long-term
antibiotic therapy, and hospitalization periods are gener-
ally short. When omentalization is not possible, cysts or
abscesses may be resected or drained by other means.

PROSTATIC NEOPLASIA
Prostatic neoplasia is rare in dogs, and only malignant

tumors have been reported.37 However, prostatic neoplasia
is the most commonly diagnosed prostatic disorder in cas-
trated dogs, which may have a slightly greater risk of devel-
oping prostatic neoplasia than intact dogs.37,38 Middle-aged
to old dogs are more often affected by prostatic neoplasia
than young dogs.38 Medium- to large-breed dogs may be
predisposed.37 Prostatic neoplasia commonly presents with
clinical signs similar to those of other prostatic diseases,
with which it may be concurrent. An asymmetric, firm,
nodular, painful prostate and concurrent lameness or neu-
rologic deficits in the hindlimbs is highly suggestive of pro-
static neoplasia, particularly in castrated dogs.9,39 Anorexia,
weight loss, or stranguria due to urethral obstruction may
also be present.39,40 The most common prostatic tumors are
prostatic adenocarcinoma and undifferentiated carci-
noma.37,41 Transitional cell carcinoma, squamous cell carci-
noma, and leiomyosarcoma are diagnosed less frequently.

Prostatic tumors present ultrasonographically as soli-
tary or multiple hyperechoic lesions with asymmetrically
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Figure 4. Longitudinal ultrasonographic image of a
canine prostate with changes indicative of prostatic
neoplasia.The image shows a heteroechogenic appearance, focal
hyperechogenicity with distal acoustic shadowing indicative of
parenchymal mineralization (thin arrows), and loss of capsular
outline (thick arrow).



enlarged, irregular margins.12 Evidence of mineralization
greatly raises the index of suspicion for prostatic neopla-
sia (Figure 4). The urethra, bladder, and surrounding tis-
sues and vessels may be invaded. Lymphadenomegaly of
the medial iliac lymph nodes or other regional lymph
nodes may be present. The diagnosis is confirmed by
histopathologic evaluation. Biopsy procedures are asso-
ciated with the risk for tumor cell implantation along
the biopsy tract or surgical site.42,43 However, the inci-
dence of tumor cell implantation is considered low.42 In
all confirmed cases of prostatic neoplasia, radiographs of
the thorax, pelvis, lumbar vertebrae, and femurs and
aspirates of the medial iliac lymph nodes should be
obtained to search for metastasis, which is present in up
to 89% of cases at the time of diagnosis37,41 (Figure 5).

The prognosis for prostatic neoplasia is poor to grave,
depending on the stage of the tumor at the time of
diagnosis. Left untreated, most animals die or are eutha-
nized within 1 month of the initial diagnosis.44 Surgical
exposure of the tumor and intraoperative radiotherapy is
currently considered the treatment of choice in patients
without evidence of metastasis and may considerably
prolong the life of these patients, achieving a median
survival time of 9 months.1,45 External beam radiation
has been applied with limited success and often leads to
long-term complications such as colitis.46 Surgical treat-
ment by total prostatectomy may be curative in patients
without evidence of metastasis.47 However, microscopic
metastasis is often present at the time of surgery. Fur-
thermore, total prostatectomy is commonly associated
with postoperative urinary incontinence.48–50 More radi-

cal procedures, such as cystoprostatourethrectomy with
ureterocolonic anastomosis, are also associated with
severe side effects, such as ascending pyelonephritis and
urosepsis, and are therefore rarely performed.51,52

Recently, subtotal prostatectomy with a neodymium:
yttrium-aluminum-garnet laser has been suggested as
palliative treatment for prostatic neoplasia with and
without metastasis.44 Subtotal prostatectomy was fol-
lowed by a one-time injection of interleukin-2 (4.5 mil-
lion IU in 1 ml normal saline) into the remaining
prostate and ongoing once-daily administration of 0.1
mg/kg meloxicam (an NSAID that primarily inhibits

cyclooxygenase [COX]-2).44 The survival time of eight
dogs that underwent this treatment protocol ranged
from 5 to 239 days (median: 103 days), and postopera-
tive urinary incontinence did not develop in any dog.
Medical treatment with COX inhibitors alone has also
been advocated in dogs with prostatic carcinoma.53 Inhi-
bition of COX-2, which is expressed by 88% of prostatic

carcinomas,53 is thought to result in a decrease in tumor
cell proliferation, an increase in apoptosis of tumor cells,
and inhibition of tumor angiogenesis. Dogs treated with
COX inhibitors (e.g., piroxicam, carprofen) survived
significantly longer than dogs that did not receive
NSAIDs, with a median survival time of 6.9 months
and 0.7 month, respectively.53

Little published information is available about chemo-
therapy for prostatic neoplasia. Based on data extrapo-
lated from chemotherapy for epithelial tumors of the
urinary bladder, cisplatin, carboplatin, or doxorubicin
may be used alone or in conjunction with NSAIDs and
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Figure 5. Radiograph of the caudal abdomen of a
German wirehaired pointer with prostatic neoplasia.The
enlarged prostate appears as a heterogenous mass effect of soft
tissue density (arrowhead).Ventral displacement of the descending
colon is caused by a mass effect of soft tissue density consistent
with enlarged medial iliac lymph nodes (white arrow). Periosteal
new bone production (indicative of prostatic metastasis) is
identified on the ventral surface of the sixth and seventh lumbar
vertebrae (black arrows).

Tissue biopsy to obtain samples for histopathologic and microbiologic
evaluation should be part of every prostatic surgery.



radiotherapy.46,54 Photodynamic therapy has been sug-
gested as an alternative treatment modality in dogs with
prostatic carcinoma.55 Palliative surgical treatment
involving cystostomy, extrapelvic urethral anastomosis,
placement of a retained catheter in the urethra, or
transurethral resection may be indicated in patients with
subtotal or total urethral obstruction.43,56 Although pro-
static neoplasms are generally not hormone depend-
ent,5,41 castration is thought to be beneficial in intact
dogs with neoplasia and concurrent BPH.

PRESURGICAL ASSESSMENT
AND PREPARATION

Unstable patients should receive appropriate care
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Figure 6. Intracapsular omentalization technique. (A)
Schematic representation of the prostate with intraparenchymal
abscesses or cysts (ventrodorsal view). (B) Two lateral incisions
are made in the prostatic capsule. Abnormal prostatic tissue is
removed, avoiding damage to the urethra. (C) The omentum is
introduced into the prostate dorsal to the urethra. A tissue
forceps may be used to pull the omentum from the contralateral
side (green arrow).The omentum is then pulled around the
urethra (black arrows). (D) The omentum is sutured to itself
outside the prostate to secure it in place.
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before anesthesia is initiated. This may include (1) cor-
rection of electrolyte abnormalities and dehydration
with intravenous crystalloid fluids, (2) correction of
hypoproteinemia with colloids, and (3) aggressive
antibiotic therapy when bacteremia, endotoxemia, or
prostatic or periprostatic infection is suspected. The
anesthetic protocol chosen should be based on the dog’s
condition, the anesthetic risk, and the duration of the
surgical procedure. Preoperative and perioperative anal-
gesia (e.g., opioids) may reduce postoperative complica-
tions associated with pain and reduce surgical recovery
time.57 Epidural opioids or local anesthetics can be par-
ticularly effective.58 Standard surgical preparation of the
midline and the caudal abdomen, including the

periscrotal area (for castration) and prepuce, should be
conducted. A urinary catheter placed aseptically before
surgery may facilitate perioperative localization of the
urethra. Alternatively, a urinary catheter may be placed
intraoperatively through a cystotomy incision.59

SURGICALTREATMENT
Access to the prostate is usually achieved through a mid-

line incision of the caudoventral abdomen.27 A perineal
approach has also been described.60 Following celiotomy,
the prostate is exposed and isolated from surrounding tis-
sue using moist laparotomy sponges. In some instances,

pubic osteotomy will improve exposure. The prostate may
be elevated by passing a Penrose drain or umbilical tape
around the urethra.27 In all cases, the prostatic tissue or
fluid is sampled and submitted for histopathologic and
microbiologic evaluation. Intact dogs should be castrated if
BPH and cavitary lesions are treated surgically.

Prostatic Omentalization
Omentalization—the placement of omentum in pro-

static lesions—makes use of omental angiogenic and
phagocytic properties.35,36 In theory, the omentum also
provides an egress for residual secretions from remaining

pathogenic tissue, provides lymphatic drainage, and mini-
mizes the formation of postoperative adhesions by cover-
ing surgically created lesions. Omentalization is the
current treatment of choice for cavitary lesions and ure-
thral lacerations.27 Prostatic omentalization may be intra-
capsular35 or extracapsular after partial resection.36 With
intracapsular omentalization, the omentum is placed into
the prostate around or along the prostatic urethra27 (Fig-
ure 6). After caudal celiotomy and exposure of the
prostate, intracapsular abscesses or cysts are approached
through a bilateral stab incision into the ventral prostatic
capsule. The dorsolateral prostatic tissue should be
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Figure 7. Intraoperative photograph of a prostatic cyst
(C) before drainage and omentalization.The bladder (B)
and prostatic tissue (P) are also visible.

Figure 8. Intraoperative photograph of a prostatic cyst
after drainage and omentalization (same dog as in Figure
7).The omentum (O) has been introduced into the cyst cavity
after partial resection of the cyst capsule.The remainder of the
cyst capsule (arrow) and the prostatic tissue (P) can be seen.

Omentalization of prostatic abscesses or cysts is commonly associated with a shorter
hospitalization period and fewer recurrences than marsupialization or Penrose drain placement.



avoided to minimize the risk for damage to the neurovas-
cular supply. The lesions are debrided by digital manipu-
lation, suction, and lavage. During debridement, damage
to the prostatic urethra may be avoided by palpation of
the preoperatively placed catheter. After debridement, the
prostatic capsule is unilaterally resected to create an open-
ing for the omentum. A tissue forceps is passed through
the contralateral incision to grasp the omentum. The
omentum is drawn through the capsulectomy site and
around the urethra.The surgeon should aim to loosely fill
the debrided cavity with omentum while maintaining
omental blood supply. The omental pedicle is then
grasped and sutured to the omentum at the entry site.

Adequate omental placement is thought to be impor-
tant in preventing the recurrence of abscesses or cysts.35
If urethral laceration is present, the omentum is placed
along the urethral defect and sutured to the prostatic
capsule.27 A urinary catheter is left in place to support
healing of the urethral defect. Extracapsular omentaliza-
tion has been used in conjunction with partial resection
of prostatic retention cysts (Figures 7 and 8). Cyst rem-
nants communicating with the urethra or dorsal prostate
are not removed in this procedure. Instead, omentum is
loosely packed into the cyst cavity and sutured to the
cyst remnant. In most cases, omentalization of the
prostate does not require surgical lengthening of the
omentum. However, an omental pedicle extension that
preserves omental viability has been described.61

Drain Placement
Drain placement was once the treatment of choice for

periprostatic or intraprostatic abscesses. However, since
the introduction of omentalization techniques, drain
placement is recommended only when omentalization is
not feasible.35 Following exposure and isolation of the
prostate with moist laparotomy sponges, an incision is
made into the ventrolateral surface of the prostatic cap-
sule to expose the abscess without disruption of the neu-
rovascular supply.62 Abscess material is removed by
suction, digital debridement, and lavage, taking care not
to contaminate the abdominal cavity.Multiple drains that
exit the prostatic capsule ventrally and laterally may be
placed in each prostatic lobe.62 Alternatively, a single drain
that exits the prostate ventrally on both sides of the mid-
line may be placed around the urethra.63 Drains are exte-
riorized through the abdominal wall and skin paramedian
to the celiotomy incision and secured to the skin using
nonabsorbable suture material. If the abdomen becomes
contaminated with abscess material, the contaminated
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site should be lavaged copiously before routine closure.
The timing of drain removal depends on fluid charac-

ter and volume. In most cases, drains are removed
within 10 days.35 After surgery, the patient should be
monitored for abdominal discomfort, inguinal edema,
anemia, and signs that may indicate septic shock (hypo-
glycemia, hypoproteinemia, hypokalemia).64 Premature
drain removal by the patient can be avoided by place-
ment of an Elizabethan collar or side braces.48 Urinary
incontinence is a long-term complication of drain place-
ment in 21% to 46% of patients.62 Urethral fistulation
may be evident in up to 25% of all dogs and may require
placement of a urinary catheter or surgical interven-
tion.64 Abscess recurrence is reported in approximately
20% to 35% of all cases treated with drains.35,64

Marsupialization
Marsupialization is the surgical creation of a large

drainage fistula between a prostatic abscess or cyst and
the ventral external body wall.65,66 Marsupialization of
perineal prostatic lesions has also been described.67
Abdominal marsupialization is now rarely performed
because it often requires extensive postoperative manage-
ment. Furthermore, it may be associated with long-term
complications that necessitate further surgical treatment,
such as persistence or recurrence of abscessation and per-
sistence of a continuously draining stoma.48 In brief,
marsupialization involves (1) performance of caudal
celiotomy to gain access to the prostate, (2) creation of
an opening (stoma) in the abdominal wall, (3) prolapse
of the abscess or cyst through the opening, (4) suturing
of the cyst or abscess to the abdominal rectus muscle, (5)
incision of the prolapsed cyst or abscess wall and
debridement of the cavity, and (6) suturing of the capsule
to the skin before closing the celiotomy wound.66

Subtotal Prostatectomy
The prostate can be partially resected to treat stable

patients with prostatic abscesses, cysts, localized trauma
of the prostatic parenchyma, or BPH that is nonre-
sponsive to medical treatment or castration. Subtotal
prostatectomy with or without medical treatment or
radiotherapy may also be used as palliative treatment for
prostatic neoplasia.43,44 Compared with Penrose drain
placement and marsupialization, surgical resection of
abscesses is technically more difficult; however, it results
in more rapid recuperation.48,68 Abnormal prostatic tis-
sue may be resected by sharp and blunt dissection
through a ventral or ventrolateral capsular incision. The
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use of electrocoagulation equipment, electroscalpels, or
surgical lasers can simplify hemostasis and allows more
precise tissue resection.69 Severe hemorrhage may be
controlled by extracapsular ligation of major blood ves-
sels supplying the prostate and placement of a tempo-
rary tourniquet around the terminal aorta.59 However,
dissection dorsolateral to the prostate should be avoided
because it risks neurovascular injury to the bladder and
urethra and subsequent incontinence.

Abnormal prostatic parenchyma can be removed by
ultrasonic aspiration.59 This technique is based on the dis-
crimination of tissues by their water content. Cells with a
high water content (the prostatic parenchymal cells) are
emulsified by ultrasonic impulse and aspirated, while cells
with a low water content (nerves, blood vessels, and con-
nective tissue) are spared.Thus, up to 85% of the prostatic
parenchyma may be removed without disruption of the
neurovascular supply.59 Disruption of the prostatic urethra
may be prevented by palpating the urinary catheter and
by leaving a small layer of prostatic tissue around the ure-
thra.59,69 After aspiration, urethral continuity is confirmed

by inflating the urethra with fluids (e.g., isotonic saline,
lactated Ringer’s solution, methylene blue dye solution).69
Lacerations may be closed using 4-0 monofilament
absorbable suture material. Maintaining a catheter in the
urethra during healing provides a stent and facilitates ure-
thral epithelialization. Urethral stricture formation may
be absent or minimal as long as a longitudinal strip of
urethral epithelium is present.70 Omentalization is recom-
mended in conjunction with partial prostatic resection,
particularly in cases of incomplete excision of infected tis-
sue or urethral laceration.27 The remaining capsule is par-
tially closed over the residual tissue and omentum using
monofilament absorbable suture material.

Noninvasive subtotal prostatic ablation has been
reported in a small number of dogs.71 This procedure
uses high-intensity focused ultrasound delivered via a
transrectal probe to selectively destroy prostatic tissue.71

Transurethral resection has been reported to provide
temporary relief of urine outflow obstructions in dogs
with prostatic neoplasia.43 Transurethral resection requires
special cystoscopic equipment and technical skills and is
feasible only in medium- to large-breed dogs.

Total Prostatectomy
Complete surgical removal of the prostate is a techni-

cally difficult procedure that commonly results in postop-
erative complications, particularly urinary incontinence.
Urinary incontinence has been reported in 33% to 100%
of all cases treated with total prostatectomy.48–50 Other
complications seen with total prostatectomy are necrosis
of the bladder neck and urethral stricture at the anasto-
mosis. Thus, total prostatectomy is reserved for treatment
of prostatic tumors when no metastasis is seen. It may be
considered as a “last-resort” procedure in patients with
severe trauma to the prostate or severe recurrent abscessa-
tion or cyst formation.72

Pubic osteotomy or symphysis splitting may be
required to gain optimal access to the caudal prostate.
Lateral reflection of the ventral periprostatic fat exposes
the vascular supply of the prostate and the vasa deferens.
The vasa deferens are ligated, and blood vessels should
be ligated or cauterized as close to the prostatic capsule
as possible. To minimize nerve damage and subsequent
urinary incontinence, cauterization at the dorsal aspect

of the prostate should be kept to a minimum. The
prostate is then bluntly dissected from the urethra,
working alternately from the cranial and caudal ends
toward the middle of the prostate. Final removal of the
prostate is achieved by transurethral resection. Before
resection, stay sutures are placed in the ventral urethral
wall cranial and caudal to the resection site to facilitate
the orientation of the urethral ends after excision. After
the prostate is removed, the ends of the urethra are
sutured in a single interrupted pattern, using fine
monofilament absorbable suture material (e.g., 4-0
poliglecaprone 25, 4-0 polydioxanone). A Foley catheter
left in the urethra for up to 10 days postoperatively pro-
vides decompression of the bladder, reduces tension on
the anastomosis site, and minimizes urethral stricture
formation.73,74 Additional decompression of the bladder
may be achieved by placing a cystostomy tube.

POSTOPERATIVE CARE
During the recovery period, the patient’s vital functions

and urine production should be monitored. Urine output
should exceed 1 to 2 ml/kg in nonsepticemic patients and
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2 to 4 ml/kg in septicemic patients that receive intra-
venous fluid support. Multimodal analgesia (opioids and
NSAIDs) should continue for up to 2 weeks. The dura-
tion of pain management depends on the procedure and
the response of the patient. The opioid is tapered first.75
Urinary catheters and cystostomy tubes may be removed
2 days after subtotal prostatectomy or 7 to 10 days after
total prostatectomy. Drains and marsupialization stomata
need regular attention, including assessment of drainage
fluid quality and quantity, confirmation of drain position,
and cleaning of the skin surrounding the drainage open-
ing. Drains may be removed when significant drainage
ceases. Removal of catheters or drains by the dog may be
avoided by using an Elizabethan collar or side braces.

Postoperative urinary incontinence is common and
may resolve spontaneously in the weeks following sur-
gery. If urinary incontinence persists, it may be due to
disruption of the neuronal supply to the bladder, the
internal urethral sphincter and urethral muscle, or the
external urethral sphincter. Urethral pressure profiles
and electromyography may help identify the underlying
cause of urinary incontinence.76 Medical treatment may
restore urinary continence in some cases. Bladder detru-
sor muscle contraction may be enhanced medically with
cholinergics (e.g., bethanechol 2.5 to 25 mg tid). α-
Agonists (e.g., phenylpropanolamine 1.5 mg/kg tid) are
used to improve the internal urinary sphincter tone. Fol-
lowing surgery for a prostatic abscess, antibiotic therapy
may need to be continued for 6 weeks or more. Prostatic
abscesses treated with omentalization generally do not
require postoperative antibiotic treatment, unless a
major breach in aseptic technique is encountered.27 A
repeat bacterial culture of the urine or prostatic fluid is
indicated, particularly in infectious disease processes.
Samples should be collected 3 to 7 days and 30 days
after cessation of antimicrobial therapy. Ultrasono-
graphic evaluation of the prostate 1 month postopera-
tively may be considered after treatment of cavitary
lesions. Clinical evaluation of the patient at 4 weeks, 3
and 6 months, and 1 year after surgery is recommended.
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1. The prostate is situated
a. dorsal to the rectum.
b. peritoneally and retroperitoneally.
c. ventral to the bladder.
d. retroperitoneally only.

2. Disruption of the _____ nerve causes dysfunction
of the bladder detrusor muscle.
a. hypogastric c. pudendal
b. pelvic d. sciatic

3. The direction from which most blood vessels
enter the prostate is
a. cranial. c. ventral.
b. lateral and ventral. d. dorsal.

4. The most common prostatic disease in castrated
dogs is
a. BPH.
b. prostatitis.
c. prostatic abscess.
d. prostatic neoplasia.

5. Prostatic abscesses are most commonly caused by
a. microorganisms that cause concurrent orchitis.
b. microorganisms causing a concurrent urinary tract
infection.

c. hematogenous spread of bacteria.
d. lymphatic spread of bacteria.

6. Prostatic neoplasia
a. is common. c. rarely metastasizes.
b. often metastasizes. d. is usually benign.

7. _________ is the most common reported postop-
erative complication associated with total
prostatectomy.
a. Urinary incontinence
b. Urethral stricture
c. Urinary tract infection
d. Death

8. Ultrasound-guided percutaneous drainage is per-
formed in patients with
a. concurrent severe systemic disease.
b. well-circumscribed cysts.
c. multifocal small abscesses.
d. cyst(s) and concurrent prostatic neoplasia.

9. Which is a benefit of the omentalization tech-
nique?
a. Abscess debridement is not necessary.
b. Penrose drains can be removed more quickly than in
procedures performed without omentalization.

c. The hospitalization period is commonly shorter than
for other drainage procedures.

d. The prostatic size decreases by 50% within the first 3
days after omentalization.

10. Which of the following statements about long-
term antibiotic therapy is true?
a. It is curative in prostatic abscessation.
b. It is always indicated when paraprostatic cysts are
seen during abdominal ultrasonography.

c. It may not be needed after abscess removal and
omentalization.

d. It should precede any surgical procedure.
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