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Back to the Basics: 

• Obtaining a weight, temperature, heart rate, respiratory rate, mucous 
membranes and capillary refill time (T, P, RR, MM, CRT)
• Know the normal values for each patient 

• Any bloodwork abnormalities?

• Catheter placement?

• What is the anesthesia plan for this patient

Anesthetic Depth
• Is the degree to which the central 

nervous system is depressed by a 
general anesthetic agent

• Anesthetic depth increases, muscle 
tone decreases, and the respiratory 
pattern may become regular and even

Anesthetic Depth
• Respiratory rate and depth are important 

guides to anesthetic depth in birds and 
mammals, but respiration is a poor indicator in 
reptiles since apnea is often observed at a 
surgical plane of anesthesia

• As anesthetic depth increases, reflexes become 
reduced.  At a surgical plane of anesthesia, pedal 
withdrawal reflexes are often absent and the 
corneal reflex is present but sluggish in those 
patients possessing eyelids
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Anesthetic Depth
• Although the palpebral reflex is often 

lost at a surgical plane of anesthesia in 
reptiles possessing eyelids and birds, 
this reflex may not be lost until 
dangerously deep levels of anesthesia in 
many mammals

Quick Review: Phlebotomy and Catheter placement

Lateral saphenous vein
Safe Blood Volume 
1% body weight (g)

1mL per 100g

Jugular Vein Cephalic Vein 

5 6

7 8



3

11thAnnual  Continuing Education Conference – January 2022

Intraosseous  Basilic and Medial Metatarsal Vein

Ventral Coccygeal, Ventral Abdominal Anesthesia Plan

• Catheter placement?

• Premedication or premedication prior to catheter placement?

• Intubation?

• Positioning of the patient

• Heat support (what kind of heat support)

• Emergency intervention
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Administering Premedication‐Avian

Subcutaneous injection Intramuscular injection

Administering premedication‐Mammals

Administering premedication‐ Reptiles 

Subcutaneous injection Intramuscular injection

Administering premedication‐Snake

Intramuscular injections are given in the 
epaxial muscles preferentially given in the 
cranial one-half of the body

Subcutaneous injections
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Why administer premedication?

Premedication are given to reduce anxiety and aid in pain control

I. Anticholinergics
II. Opioids
III. Benzodiazepines
IV. Alpha-agonists

The use of Atropine is not 
recommended in rabbits.  Rabbits 
may produce atropine esterase, 
which degrades atropine into 
inactive products

Surgical Fluid therapy

Species Fluid requirements (mL/kg/day)

Rabbits, large breeds 50-60

Rabbits, dwarf breeds 80-100

Ferrets, guinea pigs, chinchillas 75-100

Small rodents Up to 200

Reptiles 10-30

Birds 50 (up to 100 for small species)

Common induction agents 

Inhalants

• Isoflurane

• Sevoflurane

Injectable anesthetics

• Propofol

• Ketamine

• Etomidate

• Benzodiazepine

• Alfaxalone

Maintenance

• Isoflurane

• Sevoflurane
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Intubation Avian 

Remember to use uncuffed 
endotracheal tubes in birds to prevent 
tracheal necrosis

Intubation in Rabbits

Blind technique

Intubation in Rabbits

V-gel technique
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Intubation in Rabbits

Nasotracheal technique

Intubation in Rabbits

Endoscopic technique

Key Points

• Essential physiologic parameters, such as heart rate and rhythm, respiratory 
rate and depth, body temperature, and mucous membrane color, should be 
evaluated in all patients

• Monitoring equipment is useful but cannot replace competent hands-on 
monitoring techniques

• Maintenance of normal body temperature is an important priority during 
general anesthesia

• During anesthesia and recovery, strive to maintain the body temperature of 
every reptile patient within its preferred optimum temperature zone (POTZ)                       

Key Points

• A change in respiration is sometimes the first sign of a problem that requires 
intervention

• Birds tolerate apnea much less than reptiles or mammals.  If breathing stops for 
even 10-15 seconds in the avian patient, this is often an indication to reduce 
anesthetic depth and assist ventilation

• All reptiles require intermittent positive pressure ventilation
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Monitoring Anesthesia
The technician is one of the most important pieces 
of monitoring equipment

Stethoscope

ECG

ETCO2 (side or main)

SpO2

Blood pressure (doppler, oscillometer, arterial)

Temperature

Anesthesia Monitoring Sheet

ECG‐Electrocardiography

Monitors the electrical activity of cardiac muscle cells

The normal ECG tracing in the bird can resemble, ventricular tachycardia, primarily because 
of a large negative S wave

The normal reptile ECG tracing can include an SV wave, which represents depolarization of 
the sinus venous, low amplitude waveforms and longer ST and QT intervals

Always use cation when using ECG as an indicator of life in reptiles as the heart can continue 
to contract for long periods of time following death.  Always use an addition monitoring 
technique to confirm circulation like capnography or Doppler ultrasound flow

ECG

S Wave
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ETCO2‐Capnometry

Describes the maximum value of carbon dioxide measured at the end of expiration or end-tidal carbon dioxide (ETCO2)

End-tidal carbon dioxide levels correlate fairly well with arterial carbon dioxide (PaCO2) in birds and mammals

Both side-stream and mainstream capnographs can be used in exotic animal patients.  Although side-stream units have a 
reduced effect on mechanical dead space, they are not reliable with small respiratory volumes

Normocapnia in mammals is associated with an ETCO2 of 35-45mm Hg

All reptiles require intermittent positive pressure ventilation at a surgical plane of anesthesia.  Although capnography can 
provide useful trends in reptiles ETCO2 can be quite different from PaCO2 because of cardiac shunting of blood past the lungs.  
Values are rarely greater than 25mmHg in the reptile and it can be normal for values to suddenly drop to zero

ETCO2

SpO2‐ Pulse Oximetry

Hemoglobin oxygen saturation in 
arterial blood should exceed 95% 

in most species

Even when small patient size or 
lack of validation (birds and 

reptiles) limits the accuracy of 
pulse oximetry readings, trends 
can be monitored during the 
course of anesthesia that can 
provide useful clues to patient 

clinical status

SpO2
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BP‐ Blood Pressure

Is commonly measured to 
assess cardiovascular 

performance

Mean arterial pressure is the 
most clinically important 
measurement because it 

represents the mean driving 
pressure for tissue perfusion

Highly reliable and accurate 
direct arterial blood pressure 

measurements can be obtained 
using the central auricular 

artery in the rabbit and the 
coccygeal artery in the ferret. 

Indirect blood pressure is most 
commonly measured by 

Doppler ultrasound or non-
invasive oscillometer monitors.  

A cuff width to limb 
circumference ratio of 

approximately 40% to reduce 
the margin of error.

Sites for indirect blood 
pressure include the femoral 

artery, medial saphenous artery, 
dorsal carpal branch of the 

radial artery, ventral coccygeal 
artery and auricular artery

BP

Popular sites for Doppler probe placement in the avian patient include 
tibiotarsal and radial arteries.  The pressure cuff is placed on the distal humerus 
or femur

Although there can be tremendous variation seen a Doppler blood pressure 
reading above 90mm Hg is generally considered acceptable in psittacine birds 
and mammals

Resting blood pressure in reptiles is strongly influenced by temperature, 
however chelonians tend to have the lowest mean values (15-30mm Hg). Some 
monitor lizards have resting arterial pressures similar to mammals, ranging from 
60-80mm Hg

BP Temperature 

• Maintenance of normal body temperature is an important priority during 
general anesthesia.  Young, growing animals, patients in poor body condition and 
small species with a high body surface-to-mass ratio are all at particular risk 
for hypothermia
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Monitoring Anesthesia

SpO2

ETCO2

ECG

Monitoring Anesthesia

Monitoring Anesthesia Multimodal Anesthetic Techniques

• Epidural anesthesia/ analgesia

1. Opioids

2. Local anesthetics

• Constant rate infusions

1. Opioids

2. Ketamine
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Post‐operative Analgesia

• Opioids

• NSAIDS

Emergency Intervention

Crash Cart Supplies

Supplies to be kept WITHIN the crash 
cart

Supplies to be kept NEAR the crash cart

Epinephrine CPR Drug Resuscitation Protocol 

Vasopressin Defibrillator

Atropine Syringe pump

Glycopyrrolate Warming equipment for patient

Doxapram Bag valve mask (Ambu bag)

1, 2, and 3mm endotracheal tubes Crystalloids and colloids

3cc syringes Indirect blood pressure equipment

1cc syringes Pulse oximeter

5 and 8 French red rubber tubes

25, 22, 20, 18 intraosseous catheters

Cardiopulmonary 
Resuscitation
The basic principles of cardiopulmonary 
resuscitation are the same for all animals

Atropine may not be effective in the rabbit due to 
the presence of atropinase or high doses may be 
required

Endotracheal intubation of rabbits and many 
rodents is challenging.  Forced mask high flow 
oxygen ventilation may be the most successful 
technique in some small herbivores
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Cardiopulmonary 
Resuscitation
Lower levels of oxygen or even room air delivered via 
bag valve mask can be referable in the reptile patient 
to stimulate respiration

Due to the presence of the sternal plate or keel direct 
compression of the heart is impossible in birds, 
however sternal compression does serve to push air 
through the bellows- like air sac system

Birds and reptiles lack a diaphragm, therefore closed-
chest compressions cannot utilize the thoracic pump 
mechanism to increases negative intrathoracic 
pressure

Dosing chart for resuscitation drugs based on body 
weight of small exotic pets

Drug 
(concentrati
on)

Dose mL/50g mL/100g mL/kg mL/2kg

Epinephrine
(1mg/ml)

0.01mg/kg 0.0005 0.001 0.01 0.02

Atropine
(0.54mg/ml)

0.02mg/kg 0.002 0.004 0.037 0.074

Glycopyrrolate
(0.2mg/mL) 

0.02mg/kg 0.005 0.01 0.1 0.2

Calcium 
Gluconate
(100mg/mL)

50mg/kg 0.025 0.05 0.5 1.0

Doxapram
(20mg/mL)

2.0mg/kg 0.005 0.01 0.1 0.2

Vasopressin 
(20U/mL)

0.8U/kg 0.002 0.004 0.04 0.08

Recommended positive‐pressure ventilation rates

Taxonomic Group Ventilation rate (breaths per minute)

Exotic Companion mammals 20-40

Birds 20-40

Dogs and Cats 10

Reptiles 1-6

Recommendation for chest or sternal compressions

Taxonomic Group Recumbency Rate (per minute)

Exotic Companion mammals Lateral 80-120

Birds Dorsal 60-80

Dogs and cats Lateral, dorsal 100-120

Reptiles Lateral
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Basic Principles of Cardiopulmonary Resuscitation
Airway Intubate using an endotracheal tube or 

catheter

Breathing Positive pressure ventilation is performed. 
Consider doxapram to stimulate higher 
respiratory centers in select patients when 
mechanical ventilation is suboptimal or not 
possible

Circulation Cardiac compression (Although this is not 
possible in the bird due to the overlying 
sternum, the action is still performed to force 
air through the air sacs)

Drugs Epinephrine 1:1000 IV, IO, IT
Atropine IV, IO, IT
Glucose is give at 0.25mL/kg 50% dextrose

ECG Monitor the patient using ECG, Doppler and 
carbon dioxide levels

Fluid Therapy

• If the patient is hypovolemic, administer intravenous IV or IO isotonic 
crystalloid fluid boluses during CPR

• Recommended fluid bolus rates have ranged from 10-25mL/kg IV, IO over 5-7 
minutes for the avian patient or 25mL/kg in the rabbit

• Fluid boluses can be harmful to patients with fluid overload or even 
normovolemic individuals so careful selection and monitoring is crucial

• Small patient size means that supplemental heat and warmed fluids are also 
critical

Prognosis

• For respiratory arrest is good, especially when caused by and overdose of 
isoflurane or sevoflurane anesthesia

• Otherwise the expected outcome for CPR of the exotic animal patient can be 
grim, particularly in patients suffering from chronic disease

• Cardiac arrest in birds carriers a poor prognosis because direct compression 
of the heart is not possible due to the overlying sternum

• Birds and reptiles lack a diaphragm and closed-chest compressions cannot 
utilize the thoracic pump mechanism to increase overall negative intrathoracic 
pressure 

References

www.lafebervet.com
www.oxbowanimalhealth.com
www.dvm360.com
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Questions
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