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Introduction 
 
Dental patients that need anesthesia may have preexisting diseases. The main objective 
of this lecture is to present the anesthetic management of these patients with 
preexisting conditions. The conditions that will be discussed in this presentation are the 
more commonly encountered problems in practice. 
 
Dogs with Mitral Regurgitation (MR) 
 

1. MR in dogs is due mainly to endocardiosis. 
2. The clinical consequences of mitral valve endocardiosis are seen in elderly small-

breed dogs. 
3. The anesthetic risk associated with MR depends on its severity. Mild MR does 

not have hemodynamic consequence. Dogs with untreated congestive heart 
failure will have the highest risk. Dogs being treated with an ACE inhibitor and a 
diuretic for congestive heart failure can be anesthetized but extreme care should 
be taken. These dogs may be presented for dental procedures. Anesthesia 
should not be performed in dogs with untreated congestive heart failure. 

 
Review of the Disease Process  
 
With MR, part of the left ventricular stroke volume is ejected through the incompetent 
mitral valve into the left atrium. It creates a volume load on the left atrium (LA) and left 
ventricle (LV). The pressures in the LA and LV increase. With these increased pressures, 
the LA and LV dilate and develop hypertrophy. Later in the disease process, the 
increased pressures will be reflected back upon the pulmonary venous circulation and 
ultimately results in pulmonary edema. 
 
Hemodynamic Goals for MR 
 
Preload: Slight reduction in preload may reduce regurgitant flow. 
Afterload: Avoid acute increases in afterload. Vasodilators and most anesthetics 
decrease afterload. 
Contractility: Maintain contractility. 
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Rate: Heart rate can be increased slightly. Avoid bradycardia because it results in long 
systole and worsens the regurgitation. 
Rhythm: Maintain sinus rhythm. 
Myocardial oxygen requirement: Avoid severe tachycardia and hypotension. 
 
Anesthetic Goals 
 

1. Do not overload the patient with fluids. Do not use fluid boluses to treat 
hypotension during anesthesia.  Fluid should be given at a lower rate of 3.0-5.0 
ml/kg/hour. Those patients with compensated congestive heart failure should 
receive fluid with lower sodium load like 2.5% dextrose and half-strength LRS. 

2. Avoid sinus bradycardia. Maintain normal heart rate. Slight tachycardia is 
acceptable. Atropine (0.02 mg/kg IV) or glycopyrrolate (0.01 mg/kg IV) should be 
given to correct sinus bradycardia. 

3. Maintain myocardial contractility. Treat hypotension using beta-1 agonist like 
dobutamine or dopamine. Dobutamine and dopamine can be given at 1.0-20.0 
ug/kg/min and 5.0-10.0 ug/kg/min, respectively. 

4. Slight vasodilation is acceptable. Avoid peripheral vasoconstriction. Alpha2-
agonists should not be used in dogs with MR. 

5. Minimize excitement. Increased catecholamine release may cause 
vasoconstriction. 

 
Anesthetic Considerations 
 
Premedication 
 

1. Acepromazine 
a. Low dose of acepromazine is acceptable. This will reduce the afterload. It 

will provide sedation and minimize catecholamine-induced dysrhythmias. 
b. Dose: 0.01-0.02 mg/kg IM, SC 

 
2. Opioids 

a. They are indicated if there will be pain involved (e.g., tooth extraction). 
b. Most opioids maintain cardiac contractility. However, they may cause 

sinus bradycardia.  An anticholinergic (atropine or glycopyrrolate) can be 
added to the preanesthetic protocol if the patient has preexisting 
bradycardia or if a relatively high dose of an opioid is used. 

c. The opioids that are commonly used for premedication are morphine, 
hydromorphone, butorphanol, and buprenorphine. 

d. Dose: 
i. Morphine or Methadone: 0.2-0.5 mg/kg IM, SC 

ii. Hydromorphone: 0.05-0.1 mg/kg IM, SC 
iii. Butorphanol: 0.2-0.4 mg/kg IM, SC 
iv. Buprenorphine: 0.01-0.02 mg/kg IM, SC 
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3. Benzodiazepines 
a. They produce minimal cardiopulmonary depression. 
b. They can produce paradoxical agitation in dogs if given alone or with an 

opioid. Instead of sedation, the dog may show restlessness and 
dysphoria. The author tries to avoid the use of benzodiazepines in dogs 
that are not depressed. 

c. Diazepam and midazolam are the two most commonly used 
benzodiazepines in dogs. Midazolam is water-soluble and can be 
administered IM, SC or IV. Diazepam is not water-soluble and when given 
IM will result in unpredictable absorption. 

d. Dose: 
i. Diazepam: 0.2-0.4 mg/kg IV 

ii. Midazolam: 0.2-0.4 mg/kg IM, SC, IV 
 
Induction 
 

1. Propofol 
a. It is an acceptable choice for dogs with MR. It causes some degree of 

vasodilation, which will be beneficial for this heart condition. 
b. When used in these cases, it should be given slowly following 

premedication. 
c. Dose: 4.0 mg/kg IV; half of the dose should be given over 40-60 seconds 

and the remaining dose is given to effect. 
d. A benzodiazepine (midazolam or diazepam) can be added to propofol to 

decrease the amount of propofol needed for anesthetic induction. The 
technique the author prefers is to give first propofol at 1.0 mg/kg slow IV. 
This is followed by giving midazolam or diazepam at 0.25 mg/kg IV. 
Determine if tracheal intubation is possible. If not, give another 1.0 
mg/kg of propofol. Check again if tracheal intubation can be done. A dose 
of 1.0 mg/kg of propofol is given as needed. In most cases, a total dose of 
2.0 mg/kg of propofol will be adequate.  
 

2. Alfaxalone 
a. It can be used in dogs with MR. It should be given slowly (over 60 

seconds) to minimize its cardiopulmonary depressant effect. 
b. Similar to propofol, induction can be performed together with a 

benzodiazepine.  
c. Dose: 1.0-3.0 mg/kg IV 
d. When used with benzodiazepine, starting dose for alfaxalone is 0.5 

mg/kg. 
 

3. Diazepam-ketamine or midazolam-ketamine 
a. The combination will result in transient sinus tachycardia. 
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b. Ketamine, by itself, does not result in significant increase in peripheral 
vascular resistance.  

c. Dose: 
i. Diazepam – 0.25 mg/kg IV 

ii. Ketamine – 5.0 mg/kg IV 
d. Use lower doses in dogs that have profound sedation from the 

premedicants. 
 

4. Etomidate 
a. It is the most heart-friendly induction agent. However, it is very 

expensive. 
b. It is the author’s drug of choice in patients with enlarged heart and had 

shown signs of congestive heart failure before presentation.  
c. Gagging and myoclonus are side effects seen with etomidate induction. 
d. A benzodiazepine can be incorporated with etomidate for anesthetic 

induction.  
e. Dose: 0.5-1.0 mg/kg IV 

 
5. Neuroleptanalgesic combination 

a. This combination maintains myocardial function. Bradycardia may occur 
due to the opioid’s effect on the vagal tone. Anticholinergic can be added 
to the protocol to prevent sinus bradycardia. 

b. Choices: 
i. Diazepam-Hydromorphone 

1. Diazepam – 0.25 mg/kg IV 
2. Hydromorphone – 0.2 mg/kg IV 

ii. Diazepam-Fentanyl 
1. Diazepam – 0.25 mg/kg IV 
2. Fentanyl – 10 ug/kg IV 

 
Drugs to Avoid 

Xylazine 
Medetomidine 
Dexmedetomidine 
Phenylephrine (vasoconstrictor) 

 
Maintenance 
 
Anesthesia should be maintained with either isoflurane or sevoflurane. Dogs that 
develop hypotension and tend not to respond to the positive inotrope should be 
managed by “balancing” the anesthetic technique. A fentanyl CRI at 0.2-0.6 ug/kg/min 
can be added to the inhalant administration. This will allow the use of the lower 
concentration of the inhalant. 
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Postoperative  
 

1. Provide external heat support. Hypothermia can result in increased oxygen 
demand. 

2. Provide oxygen until the patient is ventilating adequately. Hypoventilation will 
result in hypoxemia when breathing room air. Hypoxemia and hypercapnia can 
lead to dysrhythmias. 

3. Provide optimal recovery conditions. Minimize stress, which can increase 
catecholamine release. 

4. Provide pain control when painful procedure is performed. The author prefers 
not to give NSAID in patients with compensated congestive heart failure. 

 
Cats with Hypertrophic Cardiomyopathy 
 
Many cats with hypertrophic cardiomyopathy may be asymptomatic. These cats can 
have mild to severe left ventricular thickening. 
Cats with hypertrophic cardiomyopathy can live longer than two years after a bout of 
pulmonary edema. These patients can be presented for dental procedures. 
Anesthesia should not be performed in cats with definite signs of congestive heart 
failure due to hypertrophic cardiomyopathy. 
 
Review of the Disease Process  
 
Left ventricular myocardium thickens (concentric hypertrophy). This results in stiff 
chamber and reduced afterload. The basic problem in hypertrophic cardiomyopathy is 
the diastolic dysfunction of the left ventricle.  It is characterized by delayed or 
incomplete myocardial relaxation and reduced compliance of the left ventricle. The stiff 
chamber leads to increased diastolic intraventricular pressure and then left atrial 
enlargement. The increased pressure in left atrium will be transmitted to the pulmonary 
veins. Pulmonary edema will develop later on.  
Mitral regurgitation will develop as a result of the distortional change in the mitral valve 
apparatus caused by the hypertrophy of the left ventricle. 
In those cats with asymmetric hypertrophic cardiomyopathy, left ventricular outflow 
obstruction can develop when the anterior leaflet of the mitral valve moves to contact 
the septum during systole.  
 
Hemodynamic Goals for Hypertrophic Cardiomyopathy 
 
Preload: Maintain preload in cats without congestive heart failure. 
Afterload: Afterload should be increased, if possible. 
Contractility: Myocardial depression is preferred.  
Rate: Heart rate should be within normal range. Avoid sinus tachycardia. Sinus 
tachycardia can worsen the left ventricular outflow obstruction. 
Rhythm: Maintain sinus rhythm. 
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Myocardial oxygen consumption: Avoid severe tachycardia and hypotension. 
 
Anesthetic considerations 
 

1. Adequate diastolic filling can be accomplished by large ventricular volume and 
sinus rhythm. Increased contractility, reduced afterload and preload will 
decrease the ventricular volume. 

2. Ketamine should be avoided because it increases contractility and heart rate. It 
also increases the myocardial oxygen demand. 

3. Acepromazine at the higher dose will cause vasodilation resulting in 
augmentation of the outflow obstruction. 

4. Dysrhythmias should be controlled before anesthesia. 
5. Minimize stress and excitement because of the catecholamine release that will 

increase heart rate and contractility. 
6. The drugs (beta-blocker or calcium channel blocker) being taken by the patient 

for hypertrophic cardiomyopathy should be administered up to and including the 
day of anesthesia.  

 
Anesthetic regimes 
 
Premedication 
 

1. Opioids 
a. They are considered good choices because they have minimal effects on 

myocardial contractility, preload and afterload. 
b. The opioids may cause sinus bradycardia.  Glycopyrrolate can be added 

to the preanesthetic protocol. It is preferred over atropine since it causes 
less sinus tachycardia.  

c. The opioids that are commonly used for premedication are 
hydromorphone, morphine, methadone, butorphanol, and 
buprenorphine. 

d. Dose: 
i. Hydromorphone: 0.03-0.05 mg/kg IM, SC 

ii. Morphine: 0.1 mg/kg IM SC 
iii. Methadone: 0.1 mg/kg IM, SC 
iv. Butorphanol: 0.2 mg/kg IM, SC 
v. Buprenorphine: 0.01-0.02 mg/kg IM, SC 

2. Benzodiazepines 
a. They produce minimal cardiopulmonary depression. 
b. They may produce paradoxical agitation and restlessness in cats.  To 

minimize these side effects, midazolam or diazepam can be given with 
the IV induction agent. Small amount of the induction agent is given first. 
The dose of midazolam or diazepam is given next. The induction is 
completed with the primary induction agent given to effect. 



 7 

c. Dose: 
i. Diazepam: 0.2-0.4 mg/kg IV 

ii. Midazolam: 0.2-0.4 mg/kg IM, SC, IV 
3. Medetomidine and dexmedetomidine 

a. Medetomidine has been shown to eliminate outflow tract obstruction in 
cats with dynamic left ventricular outflow obstruction 

b. Dose used in the study: 20 ug/kg IM 
c. It appears that medetomidine or dexmedetomidine may be used in cats 

that are not amenable to physical restraint during examination. 
 
Induction 
 

1. Propofol 
a. The use of propofol in cats with hypertrophic cardiomyopathy is 

debatable. There is a study that showed that it impairs regional 
myocardial function in ischemic myocardium. It also causes peripheral 
vasodilation. 

b. Dose: 4.0 mg/kg IV; half of the dose should be given over 40-60 seconds 
and the remaining dose is given to effect. 

c. It is best to induce anesthesia using a combination of propofol and a 
benzodiazepine as described above. 
 

2. Alfaxalone 
a. The cardiovascular effects are almost similar to propofol. It can be used in 

cats with hypertrophic cardiomyopathy. 
b. The  induction dose should be given slowly (over 60 seconds). The author 

prefers to use a combination of alfaxalone and a benzodiazepine. Using 
this method, the cardiovascular effects of alfaxalone are decreased.  

 
3. Etomidate 

a. It is the most heart-friendly induction agent. However, it is very 
expensive. 

b. It is the author’s drug of choice in patients with enlarged heart and had 
shown signs of congestive heart failure before presentation.   

c. Dose: 0.5-1.0 mg/kg IV 
 

4. Neuroleptanalgesic combination 
a. This combination maintains myocardial function. Bradycardia may occur 

due to the opioid’s effect on the vagal tone. Anticholinergic can be added 
to the protocol to prevent sinus bradycardia. 

b. This combination works well in depressed cats with HCM. 
c. Choices: 

i. Diazepam-Hydromorphone 
1. Diazepam – 0.25 mg/kg IV 
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2. Hydromorphone – 0.2 mg/kg IV 
ii. Diazepam-Fentanyl 

1. Diazepam – 0.25 mg/kg IV 
2. Fentanyl – 10 ug/kg IV 

5. Mask induction using sevoflurane or isoflurane should be avoided because of the 
stress and excitement associated with this induction method. 

 
Drugs to Avoid 
 
High to moderate dose of acepromazine (pronounced vasodilation) 
Ketamine (increases contractility and heart rate) 
Atropine (increases heart rate markedly) 
Thiopental (arrhythmogenic) 
 
Maintenance 
 
Anesthesia should be maintained with either isoflurane or sevoflurane. Cats that 
develop hypotension should be managed by administering phenylephrine CRI at 1-5 
ug/kg/min. It is advisable to avoid dobutamine and dopamine.  A fentanyl CRI at 0.2-0.6 
ug/kg/min can be added to the inhalant administration. This will allow the use of the 
lower concentration of the inhalant. 
 
Monitoring 
 
The following monitoring tools are useful during anesthesia: 

Pulse oximetry 
Indirect blood pressure measurement using a Doppler and sphygmomanometer 
Capnography 
ECG 
Temperature probe  

 
Postoperative 
 

1. Provide external heat support. Hypothermia can result in increased oxygen 
demand. 

2. Provide oxygen until the patient is ventilating adequately. Hypoventilation will 
result in hypoxemia when breathing room air. 

3. Provide optimal recovery conditions. Minimize stress, which can increase 
catecholamine release. 

4. Provide pain control when painful procedure is performed. The author prefers 
not to give NSAID in patients with compensated congestive heart failure. 

 
Chronic Kidney Disease 
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1. These patients have progressive loss of kidney function. The kidneys continue to 
compensate. The stress and effects of anesthesia can make these patients 
decompensate. Careful preparation, proper choice of drugs, appropriate fluid 
therapy, and close monitoring are important considerations when presented 
with dental patients in chronic kidney disease. 

2. Only when renal function is reduced by 70-75% that renal function tests will start 
to show abnormalities. When abnormalities are consistently noted, a moderate 
to severe renal disease must be present. 

 
Anesthetic considerations 
 

1. Complications of chronic renal failure should be noted and managed accordingly. 
The following are possible sequela of chronic kidney disease: 

a. Change in blood-brain barrier leading to increase drug sensitivity 
b. Hypovolemia and dehydration 
c. Metabolic acidosis 
d. Hyperkalemia 
e. Hypocalcemia 
f. Hypermagnesemia 
g. Anemia 
h. Hypertension but reduced cardiac reserve 
i. Susceptibility to vagal-induced bradycardia 

2. The kidney has a high metabolic rate making it very prone to the effects of 
hypoxemia and hypotension. During anesthesia, measures should be taken to 
prevent hypoxemia and treat hypotension. 

3. Anesthesia will increase the activity of the sympathetic nervous system and the 
renin-angiotensin system. These lead to reduction in renal blood flow and 
redistribution of intrarenal blood flow away from the renal cortex. 

4. There will be a reduction in glomerular filtration rate and renal blood flow 
brought about by anesthetics. Light planes of inhalation anesthesia will preserve 
renal autoregulation of renal blood flow. 

5. Patients should be handled gently to minimize stress and excitement. 
6. Significant abnormalities (dehydration, electrolyte abnormalities, anemia, and 

metabolic acidosis) should be corrected before performing anesthesia. 
 
Anesthetic Goals 
 

1. Maintain renal blood flow. 
2. Avoid hypovolemia. 
3. Avoid renal vasoconstriction. 

 
Anesthetic Protocols 
 
Premedication 
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1. Anticholinergics (atropine, glycopyrrolate) 

a. They do not have significant effect on renal function. 
b. Patients with high vagal tone must be given an anticholinergic. 
c. During anesthesia, an anticholinergic should be given if profound 

bradycardia develops. 
d. Dose: 

i. Atropine – 0.02-0.04 mg/kg IV 
ii. Glycopyrrolate – 0.01 mg/kg IV 

2. Acepromazine 
a. It produces sedation making handling of patients easier; may minimize 

sympathetic stimulation 
b. It produces hypotension by causing peripheral vasodilation. This effect is 

considered to be dose-dependent. 
c. By using the low dose of acepromazine (0.01-0.02 mg/kg IM, SC), 

hypotension is unlikely and it may improve renal blood flow and increase 
renal output. 

d. It is known to be renoprotective. 
3. Benzodiazepines (diazepam, midazolam) 

a. They do not have an effect on renal function at suggested doses. 
b. They have minimal cardiopulmonary depression. 
c. Sedation produced by benzodiazepines is unpredictable. Some patients 

will show mild to moderate sedation while other patients will be anxious 
and restless. 

d. They reduce the dose of the induction agent. 
e. It is better to use the benzodiazepine as part of the induction process. 
f. Dose: 

i. Diazepam – 0.25 mg/kg IV 
ii. Midazolam – 0.25 mg/kg IM 

4. Opioids 
a. They do not have a direct effect on the kidneys. 
b. They have antidiuretic effect in animals that have been attributed to a 

reduction in the release of ADH. Although, others have suggested that 
the reduction in diuresis is simply a response to stress associated with 
surgery. 

c. Opioids may cause urine retention. 
d. The author still prefers to give an opioid in patients that are painful and 

will be painful following the procedure. 
e. Choices: 

i. Hydromorphone – 0.05-0.1 mg/kg IM SC 
ii. Morphine – 0.2-0.5 mg/kg IM SC 

iii. Methadone – 0.1-0.3 mg/kg IM SC 
iv. Butorphanol – 0.2-0.4 mg/kg IM SC 
v. Buprenorphine – 0.01-0.02 mg/kg IM SC 
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5. Alpha2-agonists (xylazine, medetomidine, dexmedetomidine) 
a. They will cause glucosuria and polyuria of short duration. 
b. Their effects can be reversed. 
c. The author prefers not to use alpha-2 agonists in patients with chronic 

kidney disease because they cause peripheral vasoconstriction and 
marked reduction in cardiac output. 

 
Induction 
 

1. Propofol 
a. It is a reasonable choice for patients in chronic kidney disease. It does not 

have a direct effect on the kidney. 
b. It can cause hypotension. However, this can be prevented by slow 

administration as well as by using premedicant(s) to reduce the amount 
of propofol used for induction. 

c. Rapid administration of propofol will result in apnea. Apnea, if not 
managed properly, will result in hypoxemia. Having a high metabolic rate, 
the kidneys are susceptible to the effects of hypoxemia. 

d. Dosing and administration: 
i. Calculated IV dose with premedication – 4.0 mg/kg; half of this 

dose is given over 40-60 seconds and the rest to effect. 
ii. Diazepam or midazolam (0.2 mg/kg IV) can be added to propofol 

during induction. With this method, about 1/4 of the calculated 
dose of propofol (1.0 mg/kg) is given first. This is followed by IV 
diazepam or midazolam. The rest of the propofol is given to effect 
(1.0 mg/kg at a time). This is another way to reduce the dose of 
propofol and thereby preventing hypotension and apnea. 

2. Thiopental 
a. It decreases renal blood flow and glomerular filtration rate in proportion 

to the decrease in blood pressure. 
b. A slow rate of administration and preoperative hydration will minimize 

the hypotension. 
c. Acidotic patients will have more of the active (unbound) form of 

thiopental. Hence, lower dose should be used and it must be titrated 
carefully. 

d. It can be used in patients with chronic kidney disease. However, the 
author prefers propofol over thiopental because it is more rapidly 
metabolized and it will not linger in the body during recovery. 

e. Dose: 
i. Calculate dose – 10.0 mg/kg; half of this dose is given slowly and 

the rest to effect. 
3. Etomidate 

a. It has minimal effect on the cardiovascular system making it suitable for 
maintaining renal perfusion. 
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b. Myoclonus is a common side effect during etomidate induction. The 
incidence is reduced by the use of premedicants. 

c. The hemolysis caused by propylene glycol in the preparation of 
etomidate becomes a concern in anemic patients. The impact of 
hemolysis caused by a single IV injection of etomidate on kidney function 
is unknown. 

d. Dose: 
i. Calculated dose with premedication – 1.0 mg/kg IV; give ¼ of this 

dose first and the rest to effect. 
4. Dissociatives (ketamine, tiletamine) 

a. They do not have direct effect on the kidney. 
b. They have variable effects on renal blood flow. The sympathetic 

stimulation caused by ketamine and tiletamine may result in 
vasoconstriction. This can decrease renal blood flow. 

c. In cats, ketamine and tiletamine are excreted almost intact by the kidney. 
In patients with renal insufficiency, there will be a longer duration of 
action following ketamine and tiletamine administration. 

d. The author prefers not to use ketamine and Telazol in patient with 
chronic kidney disease because of the sympathetic stimulation and the 
prolonged effect in cats.  

5. Neuroleptanalgesic combinations 
a. These combinations are known to maintain cardiovascular function if 

profound bradycardia is avoided.  
b. Full opioid agonists are known to reduce urine output. The exact 

mechanism is unknown and not necessarily related to vasopressin release 
and the cardiovascular effect. 

c. The author reserves this combination in patients that are depressed. 
Some patients can be successfully intubated with the calculated dosages 
given below. If the patient cannot be intubated, induction can be 
completed by administering low dosage of propofol. It is important that 
during induction the room should be kept quiet. The opioid makes the 
patient more sensitive to noise. 

d. Fluid administration should be mandatory when this combination is used 
because of the opioid’s effect on urine output. 

e. Dose: 
i. Diazepam-hydromorphone  

1. Diazepam – 0.25 mg/kg IV 
2. Hydromorphone – 0.2 mg/kg IV 

ii. Diazepam-fentanyl 
1. Diazepam – 0.25 mg/kg IV 
2. Fentanyl – 10 ug/kg IV 

Maintenance 
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1. Anesthesia should be maintained using isoflurane or sevoflurane in oxygen. 
Although they both produce slight reduction in renal blood flow and glomerular 
filtration rate, their excretion is not dependent on the kidneys.  

a. The recovery will be faster using isoflurane or sevoflurane compared with 
the injectable agents. 

b. By using inhalant agent, a high concentration of oxygen is administered 
and ventilation can be supported using the breathing circuit. 

c. Concerns about compound A (produced when sevoflurane reacts with 
soda lime) causing nephrotoxicity have not been substantiated by good 
evidence in clinical practice. To minimize the danger, it is recommended 
that sevoflurane should be administered using a high flow of oxygen. 

2. Injectable agents for anesthetic maintenance should be avoided because most of 
these drugs will ultimately be excreted by the kidneys. 

 
Drugs to Avoid 

NSAIDs 
Alpha2- agonists 
Ketamine 
Telazol 

 
Monitoring and support 

1. Blood pressure should be monitored during anesthesia. Hypotension should be 
managed by decreasing the vaporizer setting, fluid boluses (only in patients 
without congestive heart failure and pulmonary edema) and administering 
positive inotrope. Inotropes with significant alpha effect should be avoided. 
Dobutamine, a beta-1 agonist will be a suitable inotrope. Dopamine at medium 
dosages can be given because of its beta1 effect. High dosages of dopamine 
should be avoided as these dosages lead to vasoconstriction. 

2. The most important factor in the support of patients with chronic kidney disease 
is appropriate fluid administration. 

a. If the patient does not have congestive heart failure and pulmonary 
edema and it is not anuric, a balanced electrolyte solution (LRS, 
Normosol, or Plasmalyte) should be administered at 10 ml/kg/hour to 
produce a physiologic diuresis. This can be reduced to 5 ml/kg/hour 
based on the response of the patient to the initial rate. 

b. Ideally, these patients should have CVP monitor and a urinary catheter 
for urine output measurement.  Because of the short duration of most 
dental procedures and the time needed to place the above-mentioned 
monitors, they are not commonly done. Postanesthetic monitoring of 
urine production becomes much more important. Steps should be taken 
immediately postoperatively if the patient is not making urine. 

c. If fluid administration does not initiate or maintain urine output, active 
diuresis should be initiated using mannitol or furosemide. 

d. Fluid support should continue in the postanesthetic period. 
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3. The routine use of the low dose of dopamine (1-3 ug/kg/min) in chronic renal 
failure patients has been questioned. It has been associated with worse outcome 
in patients with chronic kidney disease. 

4. Others have use CRI of mannitol during anesthesia to maintain urine output. The 
bolus dose is 500 mg/kg. It is followed by a CRI of 1.0 mg/kg/min. 

 
 
DIABETIC PATIENTS 
 
Anesthetic considerations 
 

1. Diabetic patients presented for dental procedures are usually insulin-dependent. 
Part of the anesthetic preparation is to determine if the diabetes is stable and 
regulated. Those with unstable diabetes mellitus should not be anesthetized. 
Unstable diabetes is characterized by mild to severe hyperglycemia, dehydration, 
hypokalemia, ketoacidosis and hyperosmolar coma. These patients should be 
treated first with fluids, insulin, and electrolyte supplementation. 

2. Diabetic patients that appear to be well regulated at home can be hyperglycemic 
when presented in the hospital because of the stress of the new surrounding. 
These patients can be safely anesthetized for dental procedures and need to be 
sent home as soon as possible. 

3. The important laboratory data for these patients include fasting blood glucose 
level, ketones, serum electrolytes, hepatic enzyme levels, BUN, creatinine, and 
acid-base values. 

4. Diabetic animals are susceptible to infection. When placing IV catheters, aseptic 
technique should be observed. 

5. Gentle handling of a diabetic patient is important to minimize stress and further 
hyperglycemia. 

 
Anesthetic Goals 

1. Prevent hypoglycemia 
2. Maintain fluid and electrolyte balance. 
3. Control severe hyperglycemia and prevent ketoacidosis 

 
Preparation 

1. Continue to administer insulin and provide food on the day before anesthesia. 
2. Withhold feed at midnight. 
3. Schedule the diabetic case for early morning. This will allow time for 

postanesthetic management and the diabetic patient can be discharged in the 
afternoon. 

4. Determine blood glucose level in the morning before anesthesia. 
5. Administer either the full dose or half-dose of the insulin depending upon the 

blood glucose level. 
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Anesthetic Regimes 
 
Good Choices for Premedication 
 

1. Acepromazine 
a. Low dose of acepromazine is indicated for sedation and to minimize the 

stress. However, high dose should be avoided to allow the patient to 
recover quicker after inhalant anesthesia. 

b. Dose: 0.01-0.02 mg/kg IM SC 
2. Benzodiazepines (diazepam, midazolam) 

a. They will not result in profound sedation. They are known anxiolytic. 
b. The effect is short and reversible. 
c. They also result in minimal cardiopulmonary depression. 
d. Dose: 

i. Diazepam – 0.2-0.3 mg/kg IV 
ii. Midazolam – 0.2-0.5 mg/kg IM, SC, IV 

3. Opioid 
a. It can be added to either acepromazine or benzodiazepine for analgesia 

and more sedation. 
b. The effects of opioids can be reversed with naloxone. 
c. Choices: 

i. Hydromorphone – 0.05-0.1 mg/kg IM SC 
ii. Morphine or methadone – 0.1-0.5 mg/kg IM SC (use lower dose in 

cats) 
iii. Butorphanol – 0.2-0.4 mg/kg IM SC 
iv. Buprenorphine – 0.01-0.03 mg/kg IM SC 

 
Induction 
 

1. Propofol 
a. It may be the best choice for diabetic patients because it is short acting 

and does not have a “hangover” effect. It is suitable for outpatient 
anesthesia. 

b. Dose: 
i. Calculated dose with premed: 4.0 mg/kg IV; give half over 40-60 

seconds and the rest to effect 
2. Alfaxalone 

a. It can be used in diabetic patients because it is rapidly cleared. 
b. Dose: 

i. Dogs: 1.0-2.0 mg/kg given over 60 seconds 
ii. Cats: 2.0-3.0 mg/kg given over 60 seconds 

3. Thiopental 
a. When used only for induction, thiopental is a suitable agent because its 

effect is terminated by redistribution. 
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b. When used in diabetic patients with hepatic enzyme elevation, a further 
increase in hepatic enzyme may be seen after anesthesia. 

c. Dose: 
i. Calculated dose with premedication: 10.0 mg/kg IV; give half of 

the dose slowly and the rest to effect. 
4. Etomidate 

a. It can be used in these cases. However, the cost of the drug will make it 
hard to justify its use. There is no specific indication for its use in diabetic 
patients. 

5. Neuroleptanalgesia combination 
a. This technique can be utilized if the diabetic patient is depressed. The 

quality of induction is not as good as with propofol or alfaxalone when 
the patient has normal disposition.  

 
Maintenance 
 
Anesthetic maintenance for diabetic patients can be performed by using either 
isoflurane or sevoflurane. For dental patients that will not require postoperative 
analgesia, sevoflurane clearly is a better choice because of quicker recovery leading to 
earlier discharge of the patient from the hospital. 
 
Drugs and Technique To Be Avoided 
 

1. Alpha-2 agonist (hyperglycemia and hypoinsulinemia) 
2. Dissociatives (mild hyperglycemia due to sympathetic stimulation) 
3. Mask induction (stress leading to sympathetic stimulation) 

a. The stress produced is more in patients that are not profoundly sedated. 
 
Monitoring and Support 
 

1. A diabetic needs the routine monitoring during anesthesia. 
2. Blood glucose levels need to be checked during anesthesia every hour and 

immediately after anesthesia. The type of fluid should be changed based on the 
blood glucose level. If the blood glucose is normal, a balanced electrolyte 
solution is used at the rate of 5.0 ml/kg/hour. Regular insulin needs to be 
administered if the blood glucose level is more than 300 mg/dl at 0.25-0.5 U/kg 
IM. If the patient’s blood glucose level decreases below 100 mg/dl, the rate of 
dextrose infusion should be increased. Blood glucose level determination should 
be done more frequently (every 30 minutes) in unstable diabetics. It is important 
to remember that hypoglycemia is more life threatening during anesthesia than 
hyperglycemia. 

3. Oral feeding and routine insulin therapy should resume if possible right after 
recovery. 
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Patients with Hepatic Insufficiency 
 
Possible Problems Related With Hepatic Insufficiency 
 

1. Hypoglycemia 
a. The liver is involved in the formation, storage, and release of glucose. It 

releases glucose to the circulation when the patient is hypoglycemic. On 
the other hand, the liver stores glucose when the plasma glucose 
concentrations increase. 

b. It occurs more commonly in association with hepatocellular necrosis and 
end-stage liver disease. 

c. Not all cases with hepatic insufficiency will develop hypoglycemia. 
However, it is important that the blood glucose of these patients be 
checked before anesthesia. 

2. Hypoproteinemia and hypoalbuminemia 
a. The liver plays a major role in the biosynthesis of plasma protein and 

albumin. Patients with hepatic dysfunction may have hypoproteinemia 
and hypoalbuminemia. 

b. Hypoproteinemia can lead to a more pronounced effect of most 
anesthetic drugs that are highly protein-bound. With less available 
plasma proteins to bind the drug molecules, there will be more active 
form of the drug. 

c. Hypoalbuminemia results in reduced colloid oncotic pressure. This makes 
the patient with hepatic dysfunction more susceptible to tissue edema. 
The use of crystalloid solution during anesthesia may exacerbate the 
deficiency in colloid oncotic pressure. Colloid preparation (Hetastarch, 
Dextran 70, or plasma) should be used in patients with albumin levels 
below 2.0 g/dl.  

d. If the plasma oncotic pressure is significantly reduced, normal arterial 
blood pressure may be hard to maintain during anesthesia. 

3. Bleeding 
a. The liver produces the different factors involved in the coagulation 

cascade. It also synthesizes the activators and inhibitors involved in 
fibrinolysis. 

b. Fortunately, bleeding in patients with hepatic dysfunction is more likely 
to occur with the acute disease process than with the chronic one. Since 
dental procedures are mostly elective, dental patients with hepatic 
problem will more likely have a chronic hepatic disease. However, it is 
important to observe any bleeding tendencies in these patients during 
venipuncture. Perform a thorough examination of the integument and 
look for bruises and ecchymoses. If in doubt, it is best to perform a 
coagulation profile. 

c. If a dental patient has bleeding problem, fresh-frozen plasma or whole 
blood should be given. 
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4. Prolonged action of anesthetic drugs 
a. Liver is responsible for the metabolism of different perianesthetic drugs. 

It converts the drugs to a more water-soluble form leading to renal 
excretion. Hepatic dysfunction will lead to a longer duration of most 
perianesthetic drugs. 

b. Drugs that are reversible, have minimal effect on hepatic blood flow, and 
of short duration of action are preferred for patients with hepatic 
dysfunction. 

 
Anesthetic Goals 

1. Maintain blood flow to the liver. 
2. Maintain arterial blood pressure above 60 mmHg. 
3. Maintain eucapnia and prevent hypoxemia. 
 

Anesthetic regimes 
 
Premedication 

1. No premed 
Extremely depressed patients may not need sedative. 

2. Acepromazine 
The author prefers not to use acepromazine in outpatient cases. Knowing 
that patients with hepatic dysfunction may have unpredictable or longer 
than expected response to injectable drugs, acepromazine should be 
avoided. It is not reversible and has the longest duration of effect among 
the sedatives available in practice. Phenothiazines have also been 
associated with thrombocytopathy. 

3. Benzodiazepines (diazepam, midazolam) 
a. It can be used in these patients as premedicant. The main reason for its 

use will be the reduction in the amount of induction agent. 
b. Its administration results in minimal changes in cardiovascular function. 
c. Its use in hepatic patients showing CNS signs is still controversial. 
d. Diazepam or midazolam dose: use less than 0.2 mg/kg IV 

4. Opioids 
a. These drugs can produce analgesia and sedation. 
b. These drugs are good choices for premedication in patients with hepatic 

dysfunction because their effect is reversible. They have minimal effect 
on the cardiovascular function. It is important to monitor the heart rate 
of the patient and when profound bradycardia occurs, appropriate 
correction using an anticholinergic should be done instituted. 

c. Choices: 
i. Morphine or methadone – 0.1-0.3 mg/kg IM SC 

ii. Hydromorphone – 0.05 mg/kg IM SC 
iii. Butorphanol – 0.2 mg/kg IM SC 
iv. Buprenorphine – 0.01 mg/kg IM SC 
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5. Alfaxalone 
It can be used in small dogs and cats as a sedative. This is very useful in 
fearful, frisky, or excitable patients that need sedation for IV 
catheterization. Dosage of 3-5 mg/kg IV can be used for this purpose. 

6. Alpha-2 agonists (xylazine, medetomidine, dexmedetomidine) 
These drugs are best avoided in patients with hepatic dysfunction 
because they cause reduced cardiac output, vasoconstriction, sinus 
bradycardia, and ultimately hypotension. Reduced cardiac output will 
reduce blood flow to the liver. 

Induction 
 

1. Propofol 
a. It is a good choice for patients with hepatic dysfunction because it has 

both hepatic and extrahepatic metabolism. Even with hepatic 
compromise, it is still rapidly eliminated. 

b. In cats, its duration of action may still be longer because cats have 
deficient glucuronidation, which is needed for the biotransformation of 
propofol. 

c. Dose: 4.0 mg/kg; administer 1/3 of the calculated dose and give the rest 
to effect. 
 

2. Alfaxalone 
It can be used as induction agent with liver insufficiency because it has a 
short duration of action and is rapidly cleared. 
 

3. Thiopental 
a. It should be used in low doses or its use avoided in patients with liver 

dysfunction. If use, it should only be administered as an induction agent. 
When used for anesthetic induction, its effect is terminated by its 
redistribution from the brain to the other tissues (mainly muscles) in the 
body. However, caution should be taken when thiopental is used because 
of the following reasons: 

i. There is increased sensitivity of the CNS to thiopental 
ii. Hypoalbuminemia will result in more active form of thiopental 

4. Dissociatives (ketamine, tiletamine) 
a. They are generally acceptable for induction of anesthesia in patients with 

hepatic dysfunction. However, a longer duration of effect should be 
expected. Lower dosages should be used and to achieve an anesthetic 
state, the IV route of administration is preferred.  

b. They should not be used in patients with hepatic dysfunction showing 
CNS signs. 

c. Cats metabolize ketamine to a lesser extent compared with dogs. 
d. If Telazol is used in cats with hepatic dysfunction, it is prudent to 

reverse the zolazepam using flumazenil to shorten the CNS depression. 
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5. Etomidate 
a. It is a suitable agent for patients with hepatic dysfunction. It does not 

reduce hepatic perfusion. After a single IV bolus injection, it is 
redistributed to the less perfused tissue resulting in a short duration of 
action. 

b. The hemolysis associated with the solubilizing agent (propylene glycol) is 
associated with constant rate infusion. It appears that it is not clinically 
significant after a single bolus injection.  

c. When administered for induction, myoclonus may be observed. 
d. Dose: 1.0 mg/kg; give ¼ of the calculated dose slowly and the rest to 

effect. 
6. Neuroleptanalgesic combination 

a. The neuroleptanalgesic combination is suitable for patients with hepatic 
dysfunction. The drugs in the combination are reversible. Midazolam or 
diazepam can be reversed with flumazenil while the opioid can be 
reversed by naloxone. 

b. The benzodiazepine and the opioid are also associated with minimal 
cardiopulmonary depression. 

c. Choices: 
i. Midazolam or diazepam – hydromorphone IV 

1. Midazolam or diazepam – 0.2 mg/kg IV 
2. Hydromorphone – 0.2 mg/kg IV 

ii. Midazolam or diazepam – fentanyl 
1. Midazolam or diazepam – 0.2 mg/kg IV 
2. Fentanyl – 10 ug/kg IV 

 
Drugs To Be Used Cautiously 
 

Acepromazine 
Alpha2-agonists 
Thiopental 
Ketamine 

 
Maintenance 
 
Anesthetic maintenance for patients with hepatic dysfunction is best performed using 
inhalant agent. Either isoflurane or sevoflurane can be used. The termination of the 
effect of the inhalant agent does not depend on the liver metabolism. Isoflurane and 
sevoflurane maintain hepatic arterial blood flow in dogs while they both reduce portal 
venous blood flow.  Regardless of the inhalant agent used, the liver function can be 
better maintained by preserving blood volume and pressure. 
 
Monitoring and support 
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1. Blood pressure should be monitored to ensure normal blood pressure. 
Hypotension should be treated using colloid and a positive inotrope (dopamine 
or dobutamine). 

2. Oxygenation should be monitored using pulse oximetry. Patients with hepatic 
dysfunction should receive high concentration of oxygen. 

3. Adequacy of ventilation should be monitored using capnography. Eucapnia 
should be maintained and the ventilation should be supported if hypoventilation 
develops. Hypoventilation will decrease hepatic perfusion during anesthesia. 

4. Blood glucose level should be determined at the end of anesthesia. 
5. Body temperature should be monitored and supported. Hypothermia can further 

prolong the effect of the drugs, which may be prolonged already as a result of 
the hepatic dysfunction. 

 


