SPAYING AND NEUTERING OF REPTILES
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INTRODUCTION

Exotic pet veterinary technicians must be prepared to discuss all aspects of reproductive health with
clients, as well as to then be able to competently execute the anesthetic and nursing care required for the
procedure. While most clients understand the importance of spaying and neutering dogs and cats, most
do not consider this procedure for their pet reptiles. Some are not even aware of how reptiles reproduce,
and technicians can be instrumental in client education. Most reptile species are oviparous, which means
they lay eggs. But some lizards (skinks and Jackson chameleons) and snakes (boa constrictors, vipers,
and garters) are viviparous, meaning they give birth to live young. This is not a presentation on
anesthesia, but it will cover some key points specific to reptiles.

Sexual Dimorphism:

e Chelonians: Males have a longer tail with more distal cloacal opening and plastral concavity and
are generally are more brightly colored.

o Sliders, painted, and map turtles: Males are smaller with longer fingernails on the
forelimbs.

o Eastern box turtle: Males have a more distinct red or orange iris.

0 Leopard tortoise: Females have longer hind limb toenails.

o Desert tortoise: Males have more prominent mental gland and gular scutes.

e Lizards:_Some species are sexually dimorphic, but most are monomorphic. Male lizards have a
pair of hemipenes, and some male species will have bulges caudal to the vent. Using a blunt
tipped sexing probe may be useful.

o lguanids, Geckos, Agamids: Males have pronounced dewlaps and large femoral pores
when adults.

e Snakes: Males have paired hemipenes, and therefore a thicker tail. The most effective way to
determine sex is to use a blunt, lubricated sexing probe laterally and caudally to the vent. Males
will probe deeper than females.

0 Boids: Vestigial hind limbs called spurs are larger in males.

Female

Egg development in reptiles starts in the liver. Vitellogenesis is the formation of yolk in the liver, with
subsequent deposition around the ova within each follicle. This is a vital phase in reptile follicle
development. Estrogens stimulate the liver to convert the adipose tissue and dietary lipids into
vitellogenin which is selectively absorbed from the circulation by the follicles. During this stage, follicles
can reach up to 100 times their original size. The liver also dramatically enlarges and becomes bright
yellow.

Paired ovaries are located in a variety of locations depending on species, but primarily they lie dorsally in
the body cavity, caudal to the lungs. The ovary and oviduct change in size based on age and breeding
season. The mesotubarium connects the ovary to the oviduct, which lies lateral to the ovary, and the
ostium (infundibulum) receives the ovulated follicle, passing it to the oviduct. For oviparous reptiles, the
egg starts to form in the portion of the oviduct called the magnum where layers of aloumin are added.
Next they pass to the shell gland where protein and shell membrane and shell matrix are secreted. They
next move to the vagina, where they will collect until they are deposited by passing through the cloaca
and out the vent. During this phase, total serum calcium concentrations are as much as two to four times
higher than normal.

For female reptiles, many reproductive diseases, such as egg or follicular retention, is not considered an
emergency situation as it is with birds. Reptiles may go weeks to months in this condition without
appearing to have a problem. But, these reptiles may present with a decreased appetite, poor husbandry
and sometimes have a distended coelom. Radiographs or ultrasound may reveal shelled eggs being
retained, or large developed follicles that have not passed into the oviduct for development yet, but are
causing discomfort. These conditions are often referred to as preovulatory follicular stasis or post
ovulatory egg stasis/dystocia. Secondary anorexia tends to be the most complicating factor when
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conditions go undiagnosed, however anemia and hepatic lipidosis are also possible complicating factors.
Most reptiles do not eat when gravid, and when this turns into an extended period of time due to dystocia,
the pet will become ill. The majority of reproductive diseases that affect reptiles involves females, and are
caused by husbandry or nutritional related deficiencies. Without proper nutrition, calcium, UVB light,
humidity, and appropriate nesting sites, reptiles often will not complete the egg cycle.

Chelonians primarily suffer from egg retention, or inability to lay eggs. Causes are generally
environmental (females require a suitable nesting site where they can dig and excavate) or pathological
(hypovitaminosis A, malnutrition, nutritional secondary hyperparathyroidism, dehydration, cystic calculi, or
egg yolk coelomitis). Tumors are considered rare in chelonians, but it is possible that they are under-
diagnosed due to the difficulty in opening the shells for necropsies.

Approximately 20% of lizards are viviparous (bear live young). Oviparous lizards often retain eggs
(particularly iguanids), however more commonly they retain follicles that are largely developed, but fail to
ovulate and undergo atresia as previously described as preovulatory follicular stasis. They can remain
stagnant for months and may become necrotic or inspissated. Signs are anorexia, lethargy, coelomic
distension, and sometimes dyspnea. Causes are similarly malnutrition or other husbandry related
deficiencies such as dehydration, hypovitaminosis A or reduced calcium absorption, but can also include
coelomic masses, cystic calculi, or malposition of the oviduct or eggs.

Dystocia occurs in snakes, but is more common in oviparous than viviparous. Generally, inappropriate
nesting sites, stress, malnutrition, dehydration, or salpingitis are the causes. Anorexia is common, and
eggs are generally palpable on physical exam as they are relatively large.

Males

The male gonads are positioned dorsally in the body cavity, caudal to the lungs, anterior to the kidney.
The reproductive anatomy includes paired testes, epididymi, and vas deferens which all increase in size
with age and in the breeding season, often twice as long as their diameter. The vas deferens leads to the
cloaca at the base of the penis or hemipenes. Snakes and lizards have hemipenes located posterior to
the vent within a hemipenal chamber that evaginates during mating, usually unilaterally. Turtles and
crocodilians have a single penis located on the cranioventral floor of the cloaca which everts during
mating. Both sex organs function similarly in that when they are evaginated or erect, the walls of the
urethral groove meet dorsally to form a tube which functions to funnel sperm from the exit of the vas
deferens into the female. The penis and hemipenes do not serve any urinary function.

Male reptiles do not tend to have gonadal reproductive disease that would require removal of the testes,
however they can be neutered to try to control aggressive behavior with variable success at rectifying the
aggression. Males also can have prolapses of the penis or hemipenes, often caused by husbandry
problems or mating problems. Exposed prolapsed penile tissue that will not reduce may become swollen,
ulcerative, or infected. Amputation of the phallus is a common procedure when required, and also to
prevent reproduction as males cannot copulate without the phallus.

Surgery

Anesthesia during spaying or neutering of reptiles is the primary responsibility of the technician.
Knowledge of each species POTZ (preferred optimal temperature zone) is important as reptiles should be
kept at their POTZ for at least an hour prior to and after surgery. Usually a technician will be responsible
for setting up the pre-surgical/recovery enclosure. Technicians should also prepare the surgery suite with
the appropriate POTZ using radiant heat, forced hot air blankets, bubble wrap to secure extremities of
large reptiles, or other gentle warming devices.

While pain is poorly understood in many reptile species, they do feel pain and a proper analgesic/sedative
plan should be anticipated. Reptiles do well with a variety of combinations of drugs such as: opioids
(morphine/hydromorphone), NSAIDs (meloxicam), dexmedetomidine, alfaxalone, anxiolytics (midazolam)
and local blocks (lidocaine/bupivacaine). If reptiles have not been kept at the proper POTZ, or if these
injections are given SC (subcutaneous) rather than IM (intramuscular) or IV (intravenous) these drugs
may have a long onset of effect. Their slow metabolism and absorption should be considered when

781



planning the schedule of surgery, with SC/IM sedation often taking up to an hour. When possible, such as
with lizards, giving sedation 1V is preferred, as onset of effect is immediate and predictable. IV access in
lizards is easily accessed via the caudal tail vein. While intracardiac phlebotomy is often performed on
snakes, It is not advisable to give injections directly into the heart if another option is available, such as
the tail vein. Turtles can be given IV injections in the jugular vein if the head is able to be withdrawn from
the shell.

Deep sedation will be required prior to placing IV or 10 (intraosseous) catheters because these devices
will require aseptic technique and painful placement such as a cut-down for the 1V or the 10 placement
into the bone. Each species have different locations for IV or 10 catheterization, and these should be
placed prior to surgery both to administer fluids and to be prepared in the even emergency drugs are
needed.

e Snake: surgical cut-down for jugular, palatine-pterygoid in large snakes

e Chelonian (turtles and tortoises): Jugular vein does not normally require a cut-down procedure

e Lizard: Surgical cut-down of the jugular of cephalic vein
Some 10 options for reptiles include:

e Snake: none

e Chelonian: D

e Distal humerus or the carapace/plastron bridge

e Lizard: Distal femur, proximal tibia, or proximal humerus.
Intubation of reptiles is not difficult once they are appropriately sedated. The glottis is situated rostral in
the oral cavity in carnivores, central in omnivores, and distal in herbivores. High viscosity mucous can
make sliding the tube in challenging and light lubrication may assist. While some reptiles have complete
cartilaginous tracheal rings, and others do not, it is recommended to use uncuffed ET tubes as a general
rule for reptiles.

Use of a mechanical ventilator or preparing for manual intermittent positive pressure ventilation (IPPV) is
mandatory for all reptiles due to some key physiologic and anatomic differences from mammals.
Primarily, reptiles become apneic during anesthesia because they lack a muscular diaphragm and rely on
skeletal muscle movement for ventilation. Voluntary expiration is achieved by movement of the pectoral,
intercostal, and abdominal musculature. While the lungs are the major organs for gas exchange in
reptiles, some aquatic species utilize cutaneous gas exchange for the elimination of CO,. Some can also
convert to anaerobic metabolism during times of extended apnea. Another complication in reptiles is right
to left pulmonary shunting which directs oxygen-poor blood that is returning to the heart from the body
back to the body, bypassing the lung. This causes a ventilation-perfusion mismatch, an event that occurs
in the lungs whereby exchange of air between the lungs and the environment (ventilation) and the
passage of blood through the lungs (perfusion) are not evenly matched. This can occur in all reptiles, but
is more common in aquatic species, during anesthesia with dorsal or lateral recumbency, and when there
are large coelomic contents (such as eggs). Reptiles tend to have larger lung volumes than most
mammals, however, the surface area for gas exchange is approximately only 20% in comparison. They
increase their minute volume by increasing respiratory rate, and the respiration is controlled by
environmental temperature, hypoxia, and hypercapnea. Unlike mammals, low oxygen concentrations
(hypoxia) is responsible for increasing respiratory rate, while increased carbon dioxide (hypercapnia)
causes increased tidal volume. Therefore, for reptiles, the stimulus to spontaneously breathe is from
hypoxia, which is important to remember during recovery, as they should be taken off 100% oxygen and
ventilated with room air until breathing on their own. These physiologic parameters must all be taken into
account when ventilating the patient. Respiratory rates should be less than that of mammals, with an
average of 4-8 breaths per minute. Peak airway pressure should not exceed 10-15 cm H,O and
inspiration should not take longer than 1-2 seconds. Excessive IPPV can cause hypotension and
decreased cardiac output, therefore the lowest pressure and inspiration time necessary to provide
adequate ventilation should be used.

Aseptic technique when prepping reptiles for spay/neuter is important. Female chelonian spay incisions
are made in the skin cranial to the hind leg with the patient in lateral recumbency, while lizards will have a
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ventral off-midline incision in dorsal recumbency, and the approach in snakes will vary greatly based on
the size of the animal. Use of sterile scrub brushes, toothbrushes, or other devices to clean between
scales or scutes are important to utilize during the surgical scrub. Warming the scrub and using warmed
saline instead of alcohol is important to not cool the animal.

Monitoring equipment is often overlooked by technicians who may not understand how to use equipment
with reptiles. One important instrument is an ultrasonic Doppler probe placed directly over the heart or
carotid artery to auscult the heart rate and rhythm. Electrocardiography can also be used to detect
changes in heart rate or arrhythmias; however, it does not determine mechanical performance of the
heart due to reptiles having 3-chambered hearts. Monitoring direct arterial blood pressure, while accurate
in reptiles, is impractical due to limited access of peripheral arteries. Arterial blood gas analysis is also
impractical for the same reasons. Using cardiac samples are inaccurate because of the mixture of arterial
and venous blood within the ventricle. Pulse oximetry is useful for monitoring trends in arterial oxygen
saturation but should not be interpreted literally. Probes can be placed on extremities of lizards and
chelonians or using rectal/cloacal probes. End-tidal PCO, for reptiles requires an analyzer with low
sampling rates of 50ml/min or less, and is an effective way to monitor respiratory performance. Changes
give valuable information such as airway leaks, obstructions, or malfunction of the ventilator or ET tubes.

Being prepared for emergency situations such as hemorrhage or cardiac changes will allow technicians to
focus on the patient rather than panicking while trying to calculate and draw up drugs. Emergency drugs
should all be calculated ahead and perhaps drawn up prior to anesthesia, and surgical devices such as
hemoclips or electrocautery should be prepared for use. Recovering reptiles can be fast, or very
prolonged based on the drugs used, absorption rates, and temperatures. Once surgery is complete,
technicians should focus on keeping the patient at its POTZ, and not above, as overheating creates a
higher demand for oxygen and can cause metabolic derangement. As described earlier, reptiles differ
from mammals in that the stimulus to breathe is from low oxygen concentration rather than high carbon
dioxide concentration, so it is important that ventilation continues using room air rather than 100%
oxygen. As reflexes return, jaw tone, blinking, righting, and spontaneous breathing, patients should be
extubated and monitored for continued respirations. Hospital enclosures should be ready with the correct
POTZ and comfortable settings. Clients should be instructed that reptile skin takes longer to heal than
mammals, so suture removal will be in 6 weeks if the pet doesn’t shed sutures out before that. While
soaking and bathing should be discouraged until they are healed, many reptiles require water to eat and
stay hydrated, and technicians should help clients develop a plan to keep the animal comfortable and
nourished during the weeks following surgery. Misting, humidifiers, and even holding the animal (such as
an aquatic turtle) with their head positioned over water to eat/drink multiple times a day may be helpful.
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