
C
H

A
PT

E
R

 4

45

Small Animal Dental Procedures for Veterinary Technicians and Nurses, 1st edition. Edited by Jeanne R. Perrone.
©2013 John Wiley & Sons, Inc. Published 2013 by John Wiley & Sons, Inc.

  4 

Anesthesia and the Dental Patient  

  Annie     Mills  ,   LVT, VTS (Dentistry)       

 Learning Objectives 

 This chapter will provide the reader with the knowledge required to 

   •      Facilitate a successful anesthetic event from induction to recovery  
   •      Understand pain and its effects on the dental patient, and to implement an effective pain 

management protocol  
   •      Choose a safe and effective anesthetic protocol  
   •      Facilitate a successful anesthetic event for the dental patient from induction to recovery  
   •      Understand pain and its effects on the dental patient  
   •      Formulate and implement an effective pain management protocol    

 The following will be an in - depth discussion of anesthetic equipment, monitoring devices, 
and pain management techniques. The reader should become familiar with this information 
in order to implement the techniques into everyday practice. 
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  Introduction 

 Numerous marketing surveys of have shown that the number one reason pet owners 
decline professional dental care is not a fi nancial one, but because of their fear of anes-
thesia.  1   Many patients may suffer needlessly with periodontal disease because of this fear 
and the reluctance of the owner to consent to a professional dental cleaning procedure. 
It is important that pet owners are educated by the veterinary team and explain that the 
benefi ts of professional dental care and treatment far outweigh the risks of anesthesia. It 
is also the role of the veterinary team to alleviate the pet owners ’  fears by minimizing 
anesthetic risks and becoming profi cient in providing effective and safe anesthesia for the 
dental patient. This is accomplished by becoming well versed in anesthetic protocols and 
techniques, and through comprehensive monitoring techniques. The pain management 
protocol is also an essential component in the anesthetic plan to aid in the overall success 
of the dental patient ’ s treatment and recovery. By encompassing all pain pathways, using 
preemptive pain management, and addressing postoperative pain, the veterinary team can 
 “ cover all the bases ”  of the dental patient ’ s pain relief.  

  Anesthesia for the Dental Patient 

 The keys to success of any anesthetic event lie in the knowledge and preparedness of the 
veterinary team, the reliability of the anesthetic equipment, and diligent monitoring 
throughout the entire event. The following sections will discuss anesthetic protocols avail-
able to veterinary professionals, and the anesthetic equipment required to maintain and 
monitor a safe and effective anesthetic plane. 

  Presurgical Assessment 

 Before beginning any anesthetic procedure, the veterinary team must evaluate and antici-
pate the needs of the patient based on a variety of criteria that includes, but is not limited 
to, age, breed, weight, procedure being performed, and any physiological conditions 
associated with the patient. A physical exam, a thorough history, and a comprehensive 
preanesthetic diagnostic workup should be performed prior to any anesthetic procedure. 
The most common tests in a preanesthetic workup include a complete blood count to 
rule out any anemias and bacterial or viral infections. A full chemistry panel, electrolyte 
panel, and urinalysis should also be performed. These tests can indicate normal or abnor-
mal function of the major organs. An electrocardiogram (ECG) prior to anesthesia is 
important to rule out any abnormal arrhythmias. Chest radiographs may be recom-
mended as an additional preanesthetic screening test for senior patients and those oral 
masses suspect of neoplasia. For any patient where there is a suspicion of cardiac disease 
(coughing, prolonged capillary refi ll time, murmur, pulse defi cits), a cardiac workup is 
indicated before initiating dental procedures. 

 Some anesthetic protocols can be detrimental to a patient with early kidney or liver 
disease or a patient with cardiac abnormalities. The anesthetic protocol should be tailored 
to the patient based on the previous criteria and all preanesthetic diagnostic data. A 
thorough preanesthetic evaluation is a vital fi rst step in reducing the risk of anesthesia 
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for the dental patient. In this regard, fractious pets who present to veterinary hospitals 
require special consideration.  

  Premedicants 

 The premedication is important to the anesthetic regimen for several reasons. The major-
ity of veterinary patients are in a heightened state of fear after being admitted into the 
hospital for a dental procedure. A sedative, because of its calming effect, reduces their 
stress level and facilitates the preoperative preparation of the patient. During the proce-
dure, an opioid premedication allows the anesthetist to use a lower rate of inhalant 
anesthesia due to its analgesic properties. This will be discussed more thoroughly later in 
this chapter. There are many premedication drug combinations available to the veterinary 
anesthetist. The key is deciding which regimen to choose for a particular patient. As 
previously stated, protocols should be chosen based on the patient ’ s information (age, 
breed, etc.), the data gathered during the preoperative workup, the physical exam, and 
the temperament of the patient. Any preexisting conditions should also be considered 
when choosing the drug protocol. It is important to note that anesthesia in the dental 
patient, in many instances, will involve anesthesia for the geriatric patient as well, since 
these two groups often overlap. Although advanced age is not a disease in and of itself, 
it can bring about physiological changes in the patient that must be considered before 
the anesthetic procedure (Table  4.1 ).    

  Induction Agents and Inhalants 

 As with premedications, there are also numerous choices in induction agents, and should 
be chosen carefully based on the patient ’ s needs. The goal here is to induce the patient 
to a point of sedation in which an endotracheal tube may be placed. This will then facili-
tate the use of an inhalant anesthetic in order to continue and maintain a safe anesthetic 
plane. A ketamine and diazepam combination is a reliable and fairly safe protocol; 
however, propofol is becoming more widely used for its minimal absorption by the major 
organs and its short recovery time. These induction agents should be administered care-
fully and only  “ to effect ”  in order to insert an endotracheal tube. Modern inhalants 
(including isofl urane and sevofl urane) are preferred because of their low solubility. They 
permit a rapid induction and recovery, as well as allowing the anesthetic plane to be 
adjusted as needed. They do not depend on metabolism to any signifi cant degree for 
removal from the body.   

  Anesthetic Equipment 

 Modern anesthetic machines and breathing systems control the delivery of inhalant anes-
thetics and oxygen and eliminate waste gases from the environment of the operating 
room.  2   The anesthetic machine is equipped with a vaporizer to deliver a mixture of inhal-
ant anesthetic and oxygen to the patient at a controlled rate (Fig.  4.1 ). The anesthetic 
machine should be assessed at the beginning of the day before any anesthetic procedures. 
All parts of the machine should be closely examined for any defects; the oxygen and 
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anesthetic inhalant levels should be checked; and the absorbent should be changed if 
needed. The circle and anesthetic machine should be tested for leaks. This is accomplished 
with the pop - off valve closed and the Y - piece occluded. The system is then fi lled with O 2  
and the O 2  fl ow is set at 5   L/min. When the system pressure reaches 20   cm of H 2 O, the 
O 2  fl ow is gradually decreased until the pressure no longer rises. Any leak should be 
negligible.  2     

 There are two primary breathing systems used in veterinary medicine, rebreathing or 
 “ closed ”  and nonrebreathing or  “ semiclosed. ”  The rebreathing system or circle system is 
referred to as a closed system because all or part of the expired gases is recirculated to 
the patient. This system is preferred for patients of average size and weight. The inspira-
tory and expiratory rebreathing tubes are connected by a Y - piece that is then connected 

  Table 4.1    Table of premedication protocols 

   Drug     Class of Drug  
   Dose If Used in 
Combination     Advantages     Disadvantages  

  Acepromazine    Phenothiazine    Dog: 0.005 –
 0.060   mg/kg 
 Cat: 0.04 – 
0.10   mg/kg  

  Excellent sedation 
when used in 
combination with 
an opioid  

  No analgesic effects  

  Butorphanol    Opioid    Dog: 0.1 – 0.4   mg/kg 
 Cat: 0.1 – 0.4   mg/kg  

  Analgesic 
properties  

  Very short duration 
of analgesic effects  

  Morphine    Reversible 
opioid  

  Dog: 0.5 – 1   mg/kg 
 Cat: 0.5 – 1   mg/kg  

  Potent analgesic 
properties  

  Hypersensitivity in 
cats; can cause 
bradycardia and 
respiratory depression  

  Hydromophone    Reversible 
opioid  

  Dog: 0.10 –
 0.20   mg/kg 
 Cat: 0.10 – 
0.20   mg/kg  

  Potent analgesic 
properties  

  Can cause 
bradycardia and 
respiratory depression  

  Oxymorphone    Reversible 
opioid  

  Dog: 0.05 –
 0.10   mg/kg 
 Cat: 0.05 – 
0.10   mg/kg  

  Potent analgesic 
properties  

  Can cause 
bradycardia and 
respiratory 
depression, noise 
sensitivity  

  Fentanyl    Reversible 
opioid  

  Dog: 0.005 –
 0.010   mg/kg 
 Cat: 0.005 –
 0.10   mg/kg  

  Potent analgesic 
properties  

  Can cause 
bradycardia and 
respiratory depression  

  Medetomidine    Alpha - 2 
agonist  

  Dog: 0.002 –
 0.40   mg/kg 
 Cat: 0.002 –
 0.40   mg/kg  

  Potent analgesic 
properties, 
reversible  

  Can cause 
bradycardia  

  Buprenorphine    Synthetic 
opiate  

  Dog: 0.10 –
 0.40   mg/kg 
 Cat: 0.10 – 
0.40   mg/kg  

  Undesirable 
effects are rare  

  Limited reversibility  
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to the endotracheal tube. The Universal F rebreathing circuit is a tube within a tube and 
can be used in place of the traditional Y - piece and breathing tubes  2   (Fig.  4.2 ). Pediatric 
rebreathing tubes should be used for animals weighing 10 – 15   lb. A rebreathing bag is 
used to allow for the patient ’ s tidal volume and minimum volume during ventilation. The 
rebreathing bag should be three to fi ve times the tidal volume (tidal volume is calculated 
at 10 – 15   mL/kg). The pop - off or  adjustable pressure - limiting  ( APL ) valve is an essential 
safety feature of a circle system. It vents excess gas and prevents the development of 
excessive pressure.  2   This valve should remain open at all times, except when manually 
ventilating the patient. A scavenger system is attached to the exit portal of the pop - off 
valve and eliminates waste gases from the environment. The non - rebreathing system is 

     Figure 4.1     Anesthetic machine with vaporizer.  

     Figure 4.2     Rebreathing tubes and rebreathing bags.  
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preferred for pediatric patients and those animals under 10   lb. They induce less resistance 
to breathing and contain slightly less mechanical dead space than circle systems. Less 
inspiratory effort is required than with circle systems   2   (Fig.  4.3 ).   

 Before beginning the induction phase, all necessary equipment should be prepared. 
Endotracheal tubes of various sizes should be available at the time of induction  (Online 
Figure  4.1 )   . Generally, tubes are chosen as follows: the size expected to be used, one size 
larger and one size smaller. The cuffs are infl ated and checked for leaks before induction. 
The rebreathing tubes and rebreathing bag of correct sizes should be attached to the 
anesthetic machine. After intubation, the cuff is infl ated only to the point where a seal 
will allow bagging at no more than 20   cm of water. An overinfl ated cuff can cause trauma 
to the delicate tissues of the trachea or even tracheal rupture. Once the patient is attached 
to the anesthetic machine, the oxygen fl ow rate and the anesthetic vaporizer settings 
are adjusted to maintenance levels. In order to achieve the correct amount of infl ation of 
the endotracheal cuff, close the pop - off valve; pressurize the system by squeezing the 
rebreathing bag. Add or remove air until you hear the gas leak at 15 – 20   cm of water. At 
this point, a patient can be maintained for a varied length of time. All monitoring equip-
ment should be attached to the patient and baseline readings should be taken to begin 
the monitoring process.  

       

               
              

              
                 

             
                

             
                 

            
            
                  

     Figure 4.3     Bain nonrebreathing system.  


