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Introduction 
 
Most of our general medicine principles for large and small animals apply to rabbits, with a few 
exceptions usually due to size, anatomy, and physiology. Medical information available on 
rabbits can be found in veterinary companion animal venues and also in the laboratory animal 
literature. Below is a compilation of pertinent information from the available literature for 
practical use in the companion rabbit.  
 
Literature available 
 
Books 
-Ferret, Rabbits and Rodents, Clinical Medicine and Surgery, 4th edition, Elsevier, 2020, 
Quesenberry KE, Mans C, Orcutt C. (Affectionately known as the “pink” book) 
-Textbook of Rabbit Medicine, 2nd edition, Butterworth-Heinemann, 2013, Varga M. 
-Exotic Pet Behavior, Birds, Reptiles, and Small Mammals, Saunders, 2006, Bays TB,  
Lightfoot T, Mayer J. 
-Rabbit and Rodent Dentistry Handbook, Zoological Education Network, 2005, Capello V, 
Gracis M, Lennox AM. 
-Radiology of Rodents, Rabbits, and Ferrets, An Atlas of Normal Anatomy and Positioning, 
Saunders, 2005, Silverman S, Tell LA.  
-A Colour Atlas of Anatomy of Small Laboratory Animals, Volume One: Rabbit, Guinea Pig, 
Saunders, 1990, Popesko P, Rajtova V, Horak J. 
-Exotic Animal Medicine for the Veterinary Technician, 2nd ed., Iowa State Press, 2003, Ballard 
B, Cheek R. 
-Exotic Animal Formulary, 5th edition, Elsevier, 2018, Carpenter JW. 
-Journal of Exotic Pet Medicine 
-Conference Proceedings (VMX, AEMV, ExoticsCon, etc.) 
-House Rabbit Society, www.rabbit.org  
-American Rabbit Breeders Association, arba.net 
-Veterinary Information Network, www.arba.net 
-Association of Exotic Animal Veterinarians (AEMV) 
 
INFECTIOUS DISEASES 
 
Parasitic 
 
Ear Mites 
Rabbit ear mites are due to Psorptes cuniculi. Clinical signs include a dry, brownish crust in the 
ears, usually bilaterally, and scratching and shaking of the ears. Diagnosis is based on 
visualizing the mite under the microscope from an ear crust sample. Treatment is topical (in the 
ears usually) ivermectin at 200 micrograms/kg, and repeat in 10-14 days, or one dose of 
selamectin. There is no reason to clean the crusts out of the ears as tempting as it may be. The 
crusts will fall out in about 5 days and with a lot less trauma than if you try to clean them 
manually. 

http://www.rabbit.org/


Fur Mites 
Rabbit fur mites are due to Cheyletiella parsitovorax also known as the “walking dandruff mite” 
in people. It is a somewhat benign zoonotic parasite. Clinical signs include alopecia and pruritis 
over the dorsum. Diagnosis is based on identifying the mite under the microscope from a tape 
prep of the affected area. Treatment consist sof topical, oral, or SC ivermectin at 200 
micrograms/kg and repeat in 10-14 days, or one dose of selamectin.  
 
Intestinal coccidiosis 
Coccidiosis, caused by Emeria spp. (more than 12 sp. identified), is a common cause of 
diarrhea in young rabbits. Diagnosis is based on a fecal float. Treatment consists of 
sulfadimethoxine or sulfaquinoxaline. Sulfaquinoxaline has a 10 day meat withdrawal. Use of 
equine ponazuril (US) and toltrazuril (Europe) has been described. Intestinal coccidiosis should 
not be confused with the less common, but much more severe, hepatic coccidiosis caused by 
Eimeria stiedae that attacks the bile duct lining. Clinical signs include unthriftiness, diarrhea and 
abdominal distension. Response to treatment is less successful than treatment against intestinal 
coccidiosis. 
 
Encephalitozoonosis 
Encephalitozoonosis is caused by the coccidian parasite Encephalitozooan cuniculi. Rabbits are 
exposed via urine from the mother at one day of age (or in utero) and infection is very common 
(~80% of rabbits have been exposed). Clinical signs are not common, but when they occur can 
either manifest as an anterior uveitis (involving the lens) or as a neurological disease including 
paresis, paralysis, incontinence, ataxia, or torticollis. Diagnosis is difficult because the antibody 
titer is almost always positive and a rising titer may not necessarily suggest clinical disease. A 
highl C-reactive protein level is suggestive of active disease. Vestibular pasteurellosis is a 
primary differential of torticollis. Fenbendazole or albendazole has been used to treat rabbits 
with E. cuniculi, but may cause a pancytopenia/anemia therefore weekly CBC’s are imperative 
to stop the treatment before life threatening anemia occurs. Treatment is long term, lasting a 
least 2-4 weeks past normalization of clinical signs. Associated opaque lesions in the anterior 
chamber of rabbits (phacoclastic uveitis) can be removed via phacoemulsification. 
 
Hymenolepis nana (Dwarf tapeworm) in rodents 
 
Clinical signs of dwarf tapeworm include no signs or varying degrees of diarrhea and 
dehydration in rabbits, rodents, and other animals. Diagnosis is via a fecal float and H. nana 
may be difficult to distinguish from other tapeworm eggs such as H. diminuta.  Treatment 
includes fluids and praziquantel.  H. nana, also known as the dwarf tapeworm, is zoonotic and 
therefore the public health department should be notified. The grain beetle is the most common 
intermediate host of H. nana. Appropriate treatment can clear the infection in animals treated 
promptly, but death can occur in some animals if not treated.  
The highly contagious dwarf tapeworm (<2 in.) has a worldwide distribution and is common in 
children, institutional settings, and areas of poor sanitation. Adult humans commonly have no 
clinical signs, but those with a heavy infection or young children exhibit diarrhea, nausea, 
weakness, loss of appetite, and abdominal pain. For more information visit the following CDC 
website: https://www.cdc.gov/dpdx/hymenolepiasis/index.html  
 
 
Bacterial 
 
Rabbit syphilis 

https://www.cdc.gov/dpdx/hymenolepiasis/index.html


Rabbit syphilis is caused by Treponema sp.. Clinical signs include erosions and scabs of the 
skin around the perineal area, nose, mouth, and sometimes even the ears. Diagnosis is based 
on identification of the organism on a direct saline smear seem under the microscope from an 
affected area, but are difficult to find. Sometimes response to treatment can be used as a 
diagnostic tool. Treatment consists of penicillin procaine G with benzathine SC every 7 days for 
2-3 treatments. Do not give penicillin orally or a fatal diarrhea may occur. This is a sexually 
transmitted disease so treat all rabbits that have direct contact. 
 
Pasteurellosis 
Pasteurellosis is a very common disease of rabbits and manifests in many different tissues. The 
causative organism is Pasteurella multocida. Clinical signs include upper or lower respiratory 
signs, neurological signs such as vestibular disease, or abscesses in skin or soft tissue.  
Although almost any bacterial infection in rabbits is blamed on Pasteurella sp., cultures and 
PCR tests have shown that only about 40% of abscesses are due to Pasteurella sp. Diagnosis 
is based on culture/sensitivity of abscess lining and/or PCR of a nasal swab. A CBC may show 
a leukocytosis or heterophilia, but surprisingly, abscesses in rabbits do not necessarily raise the 
WBC. Treatment is based on culture and sensitivity, but until the results return, enrofloxacin is 
recommended if pasteurellosis is suspected. Remember that pasteurellosis can only be treated, 
not cured. It may recur during times of stress. A CT scan is best for detecting abscesses in the 
tympanic bulla and if present may be treated with a lateral bulla osteotomy.  
 
Abscess control 
Abscesses must be removed in total or marsupialized as rabbit pus is thick and will not drain 
due to heterophils lacking the enzyme myeloperoxidase. Antibiotic impregnated 
polymethylmethacrylate beads can be placed in areas of infection, such as an abscess, after 
thorough cleaning and debriding, The placement of beads can be delayed until the tissue has 
undergone some second intention healing before using first intention healing methods when 
closing beads into the tissue. Antibiotic elutes from the beads into the nearby tissue and is 
effective for 2 to 3 mm around each bead.3,17,18 Approximately 5% of the antibiotic present is 
released into nearby tissue in the first 24 hours, but systemic levels are low. The exact point at 
which no further elution occurs is not known, but beads impregnated with gentamycin had 
completed eluted by 37 days after placement into tissue. Many factors affect the rate of elution 
including bacterial or debris contamination at the site, blood supply to nearby tissue, the number 
of beads placed, the amount of antibiotic in the bead, the bead’s proximity to the affected tissue, 
and the appropriateness of the antibiotic chosen for the pathogen present. The beads can be 
removed later or left in place. Antibiotics that work well in beads are those that are heat stabile 
to withstand steam sterilization and those that come in a powdered form, such as ceftiofur, 
cephazolin, and gentamycin. 
 
Viral 
 
Rabbit Hemorrhagic Disease 
 
Quick Summary 
Rabbit Hemorrhagic Disease (RHD), also known as RHDV-2, is a highly contagious foreign 
animal disease caused by a calicvirus that is associated with near 100% mortality in both wild 
(Sylvilagus spp.) and domestic (Oryctolagus cuniculus) rabbits. Epistaxis and death are the 
hallmarks of RHD. The disease is now spreading in the US in both the wild and domestic rabbit 
populations. A safe and efficacious vaccine to protect rabbits in Europe has existed for years, 
but is only available in the US on a state-by-state basis.  If you suspect RHD immediately 
contact your state veterinarian (TN State Veterinarian is Dr. Samantha Beatty, (615)837-5120. 



 
History of Rabbit Hemorrhagic Disease 
RHD-1 first emerged in China in 1984. The virus then tracked westward from China to eastern 
and western Europe. It was also identified in Mexico in 1988. In 1989 in Italy, 64 million farmed 
rabbits had died. RHD-1 was purposefully released in Australia in 1995 to control rabbit 
populations and within 18 months had reduced the wild rabbit population by 90% in Southern 
Australia. RHD-1 was recorded in the US 7 times between 2000 and 2010, but no spread ever 
occurred. Fortunately, a vaccine was developed by 1995 to protect farmed, research, and pet 
rabbits in Europe. 
A new variant of the RHD virus, designated RHDV-2 was identified in France in 2011, the UK in 
2015 and Australia in 2017. RHDV-2 has replaced endemic strains of the original RHD virus in 
Europe and Australia and is now the major field strain. A vaccine was developed against RHDV-
2 by 2016 and there are now 2 safe and efficacious vaccines against RHDV-2 used in Europe. 
As RHD is designated a Foreign Animal Disease in the US, vaccines against RHDV-1 and 
RHDV-2 are not approved for use in the US.  
 
Current Outbreak of RHDV-2 in the US 
The first case of RHDV-2 in the US was identified on a farm in Ohio in 2018 in domestic rabbits. 
Since 2018, RHDV-2 has been detected in domestic and feral domestic rabbits in British 
Columbia (Canada), Ohio, Washington, and New York. As of April 13, 2020, RHDV-2 was 
identified in wild rabbits (Sylvilagus audubonii and Lepus californicus) in New Mexico and within 
weeks RHDV2 spread to wild and domestic rabbits in Arizona, California, Colorado, Nevada, 
Texas, and Utah. It may be spreading along interstate highways since the virus is highly stable 
and can remain actively infectious on surfaces for >200 days. The loss of wild prey species in 
these states will have significant ecological impacts on other species that feed on rabbits and 
also on co-prey species that will see in increase in predation. The native endangered pika will 
also be greatly affected. (See USDA Factsheet on Rabbit Hemorrhagic Disease at 
http://www.fs-rhdv2.pdf, or on avma.org or arba.org)) 
 
 
Ecological and Economic Impact 
This disease can have a drastic ecological and economic impact on the US. The ecological 
impact will affect wild rabbits and decrease food resources for the predators who eat them as 
well as increase the predation of co-prey animals. The economic impact of RHDV-2 will affect all 
domestic rabbits in their various uses: pets, exhibition, farmed for meat, angora fur, pelts, or 
breeding, and research. The number of rabbits farmed (approximately 1 million), those bred for 
use in scientific research (2018, USDA = 14,962), and rabbits kept as pets (about 6 million), that 
could become infected in turn affects the pet industry, the pet food industry, advances in 
research, and veterinarians. The economic impact of such s loss in the US is difficult to quantify, 
but losses in Europe after the arrival of this disease have been devastating. Multiple groups are 
already addressing concerns of RHDV-2 spread in the US and are involved in the health and 
welfare of wild and domestic rabbits including the US Fish and Wildlife Service, the American 
Rabbit Breeder’s Association with over 30,000 members, veterinary groups such as the 
Association of Exotic Mammal Veterinarians (AEMV) and the various laboratory animal groups 
including the American Society of Laboratory Animal Practitioners (ASLAP), and community and 
shelter groups such as the House Rabbit Society. Without being allowed to use a vaccine on 
domestic rabbits, either licensed or unlicensed, millions of domestic rabbits in the US could be 
affected by RHDV-2 including those that are 
 
Vaccine Use 

http://www.fs-rhdv2.pdf/


There are two licensed killed vaccines in Europe that can only be used in the US with special 
permission from the state veterinarian in the state where given. Most state veterinarians will only 
allow the importation of the European vaccine to their state in the US if the disease is already in 
their state. A veterinarian practicing in Washington state (and recently California state) was 
able, with help from their state and federal veterinarians, to import vaccines from Europe to 
vaccinate pet rabbits.  
 
 
Education of Public: 
o RHDV-2 is NOT a public health concern  
o House rabbits indoors if possible.  
o Do not allow pet, feral, or wild rabbits to come in contact with your rabbits or gain entry to the 
facility or home.  
o Always wash your hands with warm soapy water between pens and before and after entering 
your rabbit area.  
o Keep a closed rabbitry. Do not introduce new rabbits from unknown or untrusted sources.  
o If you bring new rabbits into your facility or home, keep them separated from your existing 
rabbits. Use separate equipment for newly acquired or sick rabbits to avoid spreading disease.  
o Control flies, rats, cats, dogs, birds, etc. that can physically move the virus around on their feet 
or body.  
o Do not collect outdoor forage and browse to feed rabbits since it may be contaminated. 
o Remove brush, grass, weeds, trash, and debris from the rabbitry to reduce rodents. 
o Protect feed from contamination by flies, birds, rodents, etc. 
o Remove and properly dispose (i.e. bury or incinerate) of dead rabbits promptly. 
o When moving rabbits or restocking pens disinfect all equipment and cages with 10% bleach 
mixed with water or other approved products. Properly dispose of bedding. Items made of wood 
are difficult to disinfect and best discarded. 
o Breeders should review their biosecurity plans for gaps and all rabbit owners should establish 
a working relationship with a veterinarian to review biosecurity practices for identification and 
closure of possible gaps. 
 
 
NON-INFECTIOUS DISEASES 
 
Gastric stasis secondary to some other disease 
Gastric stasis can be secondary to pain, liver torsion, dehydration or trichobezoar, also known 
as “wool block” in rabbits, and is common especially during times of shedding. Other 
predisposing factors include obesity, low fiber diet (low in hay or greens). It is thought that some 
hair is normal within the stomach and that clinical signs of a “hairball” occur when decreased 
cecal/GI motility and decreased GI fluid is present. Clinical signs include anorexia, depression, 
dehydration, decreased or no fecal production or diarrhea, and in severe cases a toxic gumline 
as in a horse with severe colic. Elevated liver enzymes/alkaline phosphatase should prompt an 
immediate ultrasound to check for liver torsion. Treatment consists of rehydrating by both the 
oral and IV routes, offering fresh greens, commercially available critical care herbivore formula 
(there is even a formula made now that fits through a nasogastric tube), buprenorphine for pain, 
a gastric protectant or ranitidine, +/- a feline hairball laxative, +/- metaclopramide/cisapride, and 
+/- pineapple juice. The papain enzyme in pineapple juice may or may not degrade hair, but it 
should do no harm, although some say the sugar may upset cecal flora. Oral and parenteral 
fluids are the most important part of the above treatment. If there is an intestinal blockage with a 



small ball of hair or foreign bodydf, then a gastrotomy can be performed secondary to milking 
the mass to the stomach. 
 
Uterine/ovarian Adenocarcinoma 
Intact female rabbits over the age of 5 years have a very high incidence of uterine 
adenocarcinoma. The Silver Marten breed has an 80% incidence. If clinical signs are present, 
they include anorexia, depression, hematuria, dysuria or milk production. Diagnosis is based on 
palpation, radiographs, or ultrasound that suggests an enlarged, possibly fluid filled uterus, 
sometimes with masses or cystic endometrial hyperplasia. Treatment consists of 
ovariohysterectomy, but a radiograph should be performed prior to surgery to rule-out 
metastasis to lung or bone. 
 
Urolithiasis/Urine sludging 
Urinolithisis, including renal, ureteral, cystic or urethral calculi can occur in rabbits and guinea 
pigs. Urine sludging or calcium carbonate sand can occur as well. Urolithiasis is usually 
associated with a bacterial cystitis. If a diet high in calcium is offered, such as alfalfa pellets and 
hay, then this may predispose to urolithiasis by accumulation of calcium in the urine, but some 
individuals can get urolithiasis even on a diet ofTimothy hay based pellets and timothy hay. 
Diagnosis and treatment is similar as in a dog or cat, including radiographs, urinalysis, urine 
culture, stone analysis, stone culture, CBC, and chemistry profile. Remember to always include 
aerobic as well as anaerobic culture of the urine. Treatment is based on culture, but 
enrofloxacin, trimethoprim-sulfa, metronidazole, and chloramphenicol are examples of 
antibiotics used in rabbits. Treatment should continue for at least 2 weeks past a normal 
urinalysis and urine culture. Surgery may be needed to remove a urolith and flushing of the 
bladder may be necessary to remove sludge. Fluid therapy is imperative initially. Dietary 
modifications include decreasing the excess calcium in the diet by changing to Timothy hay 
based pellets and Timothy hay.  
 
Ulcerative pododermatitis 
Sore hock, or ulcerative pododermatitis, has many predisposing factors including obesity, wire 
flooring, or genetically scant amount of hair on the plantar surface (Rex breed). A complete 
physical examination in a rabbit should always include turning them gently on their backs and 
evaluating the plantar surface of the heel under the fur. Diagnosis is based on PE, but if the skin 
is not just pink and flattened, but is also eroded, then a radiograph is needed to determine if the 
bone just under the eroded skin is infected as well. Aerobic and anaerobic culture is needed 
before starting the prolonged treatment needed for this disease. Enrofloxacin is a good choice 
for osteomyelitis due to its good bone penetration until the culture proves the bacteria sensitive. 
Often months of antibiotic therapy are necessary. Sometimes an ascending synovitis occurs 
which requires aggressive, immediate therapy. Bandaging the feet, bunny booties of some sort, 
providing a soft, flat surface to rest are all helpful. In extreme cases, rather than euthanatize a 
rabbit, a leg amputation can be performed without much morbidity. 
 
Dental Disease 
Both incisors and premolars/molars (cheek teeth) grow continuously in rabbits. Some breeds of 
rabbits may be predisposed to developing dental malocclusion. Similar to brachycephalic 
syndrome in dogs, short nosed rabbits (dwarf varieties) may be genetically predisposed to 
dental issues. Malocclusion in rabbits is primarily due to genetics, but diet, trauma and infection 
can also play a role. A “normal” rabbit should never need its teeth trimmed. Rabbits have 6 
incisors, two pair of maxillary incisors (one set are peg teeth) and one set of mandibular 
incisors. No physical examination is complete without examining the cheek teeth. An ear or 
nasal speculum can be used to examine the teeth, but often anesthesia is required for a 



thorough visual exam. A CT or radiographs can also help diagnose dental disease and any 
associated infections. Anesthesia is necessary to trim teeth with a Dremel or dental drill and 
only a nose cone is needed since rabbits are obligate nasal breathers. Rabbits can also be 
intubated with a 2.0-2.5 mm ET tube. I prefer the blind method of intubation with the neck fully 
extended. Dental instruments needed include mini floats, speculums, ronguers, tongue/cheek 
guard, tongue protectors, and head light. The normal occlusal angle is 30 degrees in rabbits. 
Periodic (q1-3 months) trimming will be needed for life. 
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Introduction 

The term “neuter” as a verb refers to removing the testicles in a male, but the term is 
also used to refer to removing the uterus and/or ovaries in a female, and as an adjective 
refers to one that has had the sexual organs removed. Synonyms for neuter include to 
sterilize, castrate, spay, geld, fix, desex, alter, doctor, or emasculate. The term 
“castrate” can be a verb (to remove the testicles) or a noun (referring to one whose 
testicles have been removed). Vasectomy refers to the surgical cutting and sealing of 
part of each vas deferens, typically as a means of sterilization. 
 

Surgical principles used in exotic companion mammals are similar to those used in dog 
and cat medicine, with a few exceptions relating usually to the comparatively different 
physiology and anatomy of these animals. Rabbits and rodents have heterophils instead 
of neutrophils. Heterophils lack the enzyme, myeloperoxidase, needed to liquefy pus. 
Therefore if an infection and abscess is present, then expect the pus to be firm, fibrous, 
tenacious, and with a thick lining. Also, do not necessarily expect a leukocytosis with 
abscess formation in the rabbit. Opioids used to control severe pain can slow GI 
motility, therefore listening for borborygmi should be part of a daily examination in the 
hospitalized rabbit. Pain can slow GI motility as well, therefore fine tuning of the amount 
and duration of opioids given versus pain is paramount. Rabbits, guinea pigs, and 
chinchillas being hind gut fermenters, have a large, thin-walled cecum that can be easily 
traumatized during abdominal surgery, so care must be taken to handle tissues 
delicately during surgery. Lacerations to the GI can be attempted to be repaired with 8-0 
to 10-0 suture, and copious flushing of the abdominal cavity and antibiotic therapy. All 
aspects of care lend to a good surgical outcome including diet, if food is withheld at all, 
maintaining normal body temperature during the procedure, providing adequate pain 
relief, good surgical technique, proper instruments, sterility, a non-distracted surgeon, 
and no concurrent disease.  
 
CASTRATION 
Age at castration is usually before the animal becomes reproductively active, but there 
are some varying ideas on this theme. Rats castrated by 4-5 months of age had a lower 
incidence of mammary fibroadenoma than rats that were not castrated. The surgeon 
may want to wait until the animal is old enough to have some fat deposits to keep it 
warmer while under anesthesia.  
 



Pre-surgical considerations 
 
Small mammals are prey animals, so they do not want to be conspicuous if they are in 
pain or injured. So, try to observe your patient before they are aware you are observing 
them. Pain evaluation in rabbits and guinea pigs is very difficult and at best we use a 
newly described facial grimace score. Posters are available free on-line. We also use 
anthropomorphism (if I had a fractured leg I would want an opiate). 

Butorphanol and buprenorphine are commonly used in rabbits. A new study has shown 
that tramadol, even at very high doses of 11 mg/kg, orally did not result in lasting 
therapeutic levels (lasted only 15 minutes).  Rabbits metabolize tramadol into more than 
five different metabolites.  

In our practice, after premediating with buprenorphine, isoflurane or sevoflurane is 
generally the anesthetic of choice. Mask induction about 20 minutes after premedication 
with buprenorphine and midazolam is common, as is post-surgical administration of 
bupreorphine. I prefer the calm and quick recovery with this method. Others use all 
injectable anesthesia. Sometimes we reverse the midazolam after surgery with 
flumazenil. Of note: genetically about half of rabbits have atropinase, rendering atropine 
useless, but glycopyrrolate can be used if needed. Some use intratesticular lidocaine 
and/or bupivacaine for analgesia as well (do not go over 2 mg/kg total body dose!). 
 
Food withdrawal in rabbits is not necessary since rabbits do not vomit. Even though 
guinea pigs technically cannot vomit either, they will have less residual food in the 
mouth if food is withheld for about 2 hours prior to surgery and be careful to keep the 
head above the stomach and not to put undue pressure on the abdomen/stomach 
causing fluid to leak out of the cardiac sphincter. Other, smaller rodents, should only be 
removed off food for short periods of time (<2 hours) or not at all to prevent 
hypoglycemia during surgery. Heated air blankets work great at maintaining body 
temperature of small patients, and are recommended, but take care to not cause 
hyperthermia. Take temperatures during surgery and watch for tachypnea under 
anesthesia.  
 
Anatomy and Reproductive Surgery by Species 
 
Rabbits 
 
Rabbits have external testicles and each lies with a separate hemiscrotal sac that is 
cranial to the penis, which is not typical for placental mammals. Rabbits have an open 
inguinal ring, therefore the testicles can move between the scrotum and the abdomen 
freely. The testicle is elongated in shape with peritesticular fat and a prominent 
epididymis. The secondary sex glands consist of the seminal vesicles, bulbourethral 
glands, and a prostate. Rabbits also have inguinal (perineal) glands.  
 
Surgical approach to castration in the rabbit is usually a closed technique with an 
incision in the scrotum over each testicle, or if an open technique is performed then care 



should be taken to close the inguinal ring to prevent herniation of abdominal contents 
into the hemiscrotum. A prescrotal incision can be performed since the penis is caudal 
to the scrotum, and is usually an open castration and closing the inguinal rings. 
Technically, an abdominal approach could be performed since there is the open inguinal 
ring allowing the testes to enter the abdomen. There are descriptions in the literature of 
an open technique without closing the inguinal ring, citing that the fat pad will prevent 
herniation of abdominal contents into the scrotum, but this author disagrees with taking 
that risk. The scrotal incisional tissue can simply be re-apposed (author preference), or 
tissue glue can be applied, or suture can be used (subcuticular, simple interrupted, or 
simple continuous). Suture may be associated with a suture reaction, or the animal may 
be irritated by it and chew the area. If a prescrotal incision is done, then suture is 
necessary.  
 
If the rabbit has a history of respiratory disease, suggestive of pasteurellosis, then the 
author prefers to give enrofloxacin prophylactically for approximately 5 days post-
operatively. Some sources say the male rabbit can still impregnate a female up to three 
months post castration due to residual sperm. Castration is usually performed to 
prevent breeding, but is also done to prevent spraying behavior, the small chance of 
testicular neoplasia, and to prevent possible chance of male on male aggression. Rabbit 
testicles descend at about 12 weeks of age. 
 
Guinea pigs 
 
Guinea pigs have external testicles that lie within the perianal sac very near to and 
cranial to the anus, but due to the open inguinal ring the testes can easily move into the 
abdomen. The penis is cranial to the testicles. Because of the open inguinal ring, a 
closed castration technique is recommended with an incision over each perianal sac, or 
if an open technique is performed, then care should be taken to close the inguinal ring. 
Alternatively, a prescrotal approach using two separate incisions, or an abdominal 
castration can be performed. Guinea pigs have a well-developed seminal vesicle that is 
about 10 cm long, and should not be confused for a uterus if performing an 
intraabdominal incision.  
 
This author has first-hand experience of three separate guinea pig cases that had been 
castrated elsewhere and presented to our hospital on emergency with herniation of 
intestine into the scrotum, with subsequent peritonitis, sepsis, and death in all cases 
because an open castration technique had been performed without closure of the 
inguinal ring. The author prefers to cover the anus with a sterile adhesive drape to 
prevent inadvertent contamination of the sterile surgical field. The scrotal incisional 
tissue can simply be re-apposed and tissue glue applied, or suture can be used 
(subcuticular is preferred, but simple interrupted, or simple continuous can also be 
used), Some animals may experience a suture reaction, they may be irritated by the 
suture, or chew the area. The author prefers to close the guinea pig scrotal skin with a 
subcuticular (aka interdermal) continuous suture with 4-0 polydioxanone, the least 
reactive suture material. Due to the possibility of post-operative abscesses in guinea 



pigs due to Leptotrichia sp. anaerobic bacteria, the author prefers to give 
chloramphenicol for approximately 5 days post-operatively.  
 
OVARIOHYSTERECTOMY/OVARIECTOMY 
 
Rabbits 

Ovariohysterectomy of female rabbits is recommended before two years of age to 
prevent the incidence of uterine adenocarcinoma. One study recorded 60% of female 
rabbits over 4 years of age had uterine adenocarcinoma. The silver Marten breed of 
rabbit has up to an 80% chance of this tumor after five years of age. Besides preventing 
uterine neoplasia, reasons to perform an OHE include to prevent pyometra, cystic 
endometrial hyperplasia, pseudopregnancy, breeding, urine spraying, hormone related 
aggression especially with other female rabbits, and the rare post-parturient urinary 
bladder prolapse.  

Rabbits are induced ovulators, like ferrets. Rabbits, rats, and mice have a duplex 
reproductive anatomy with a double cervix and a relatively long vagina. Rabbits have 
two cervices, therefore the proximal ligature can be at the level of the distal vagina, 
meaning just proximal to both cervices. Care should be taken not to traumatize the 
nearby thin walled cecum, and to also avoid the nearby ureters. There is also a thick (1 
cm sometimes), fat filled broad ligament (mesometrium) making visualization of uterine 
vessels difficult, especially in overweight rabbits. Remember that rabbits are prone to 
adhesions, so flush any blood from the abdomen.  

 

Guinea pigs 

OHE of female guinea pigs is similar to rabbits and is used to prevent the high incidence 
of cystic ovary(ies) at 5 years of age. If a guinea pig is bred for the first time after 8 
months of age there is a very high risk dystocia because of pelvic bone fusing. 
Currently, our practice prefers to perform ovariectomy (OVE) in guinea pigs since there 
is less trauma than a traditional spay and the most common problem in guinea pigs is 
cystic ovaries. Other rodent surgeries are similar to the guinea pig. OHE or OVE of pet 
female rodents is becoming more common, and is usually done to prevent reproduction 
in multiply housed animals, cystic ovaries, or to prevent neoplasia of reproductive or 
mammary tissue. The surgery is similar, albeit smaller, than any other OHE. 

In our practice to perform an ovariohysterectomy, the guinea pig is preanesthtized with 
midazolam (about 0.3 – 0.5 mg/kg SQ) and buprenorphine (about 0.03 mg/kg IM - 
studies have shown that buprenorphine given IM absorbs better than when given SQ) 
about 20 minutes prior to induction of anesthesia with isoflurane. Three attempts are 



made to intubate the guinea pig once it is anesthetized and then if not possible then we 
decide whether to go forward with the surgery or do it another day. It is best to do all 
other preparatory work needed (clipping, pre-scrub, +/- catheter, etc.) prior to intubation 
so that the guinea pig is deep when you attempt intubation. A common mistake is to try 
to intubate first thing before the guinea pig is fully under anesthesia. It also helps to 
place the isoflurane mask over just the nose while you are attempting intubation, so that 
they continue to receive isoflurane – this works because they are obligate nasal 
breathers. In dorsal recumbancy, an approximate 6 cm or smaller incision is made from 
about 1 cm cranial to the umbilicus caudally to expose the uterus. Some prefer to use 
intraincisional lidocaine and/or bupivacaine. The ovarian pedical is ligated as well as 
uterine vessels with either 4-0 PDS or medium metal clips. The uterus is ligated with 4-0 
PDS. The linea is closed with 3-0 or 4-0 PDS in a simple continuous pattern, and the 
skin is closed with the same suture in a subcuticular pattern. 

 

Gastrotomy 

Most trichobezoars in rabbits can be handled medically as described in the medicine 
presentation, but rarely one will require surgery. Surgery is needed is there is a toxic 
gum line (such as a colic horse), a complete obstruction evidenced by severe gas 
distension, or rarely, a foreign body. Reinstating normal gut motility post GI surgery in 
the rabbit or guinea pig is difficult and requires aggressive therapy with fluids (both oral 
and parenteral), balancing pain medications with need, offering motility stimulators such 
as metaclopramide or cisapride. The surgery itself is similar to a dog or cat except that 
no blood or contamination can be left behind due to formation of adhesions and 
peritonitis. Therefore, perform copious lavage with warmed saline. Immedieatley during 
and after surgery we use buprenorphine, and then after 24 hours butorphanol. 
Meloxicam is given immediately after surgery. There is some concern of hypovolemia if 
meloxicam is given during anesthesia.  

 

Abscess control (example otitis media, could also be dental related) 

Diagnosis of otitis media can sometimes be difficult with the general lack of or varied 
clinical signs, the common inability to visualize the tympanic membrane, the common 
possibly normal presence of exudates within the ear canal. 9 When suspecting otitis 
media in a rabbit based on any of the aforementioned varied clinical signs, the best 
diagnostic tool is a radiograph or computed tomography (CT) of the skull to evaluate the 
wall thickness, content, shape and size of the tympanic bulla. The osseus portion of the 
tympanic bulla of rabbits is generally very thin, less than 1 mm in thickness. Any 



increased thickness, irregular margin, or bony lysis of the tympanic bulla wall, or 
presence of material in the cavity of the tympanic bulla, is indicative of otitis media. 

 

Aerobic and anaerobic culture of the tympanic wall lining is the best method to grow the 
primary organisms causing disease. Culturing bulla contents is less desirable. Culture of 
the exudates in the external ear canal will likely grow many contaminants. If the 
tympanic wall is intact, then only an aggressive approach, such as a tympanic bulla 
osteotomy will allow access to the contents or lining for culture. A tympanic bulla 
osteotomy also provides a port for drainage and flushing of pus, but this procedure is 
considered by many to be of little benefit and carry a poor success rate.2,16  Long term, 
as in months long, parenteral antibiotic therapy is the recommended treatment for 
rabbits with otitis media. The current trend is to give enrofloxacin orally and give 
penicillin G with benzathine subcutaneously every 5 to 7 days.17 The benzathine 
formulation of penicillin provides longer action. Antibiotic therapy based on culture is 
best. Flushing, cleaning and instilling antibiotics into the external ear canal does little to 
resolve the infection and rarely removes the all the exudates, but it may make the 
patient more comfortable and scratch at the ears less.  

 

Antibiotic impregnated polymethylmethacrylate beads can be placed in areas of 
infection, such as an abscess, after thorough cleaning and debriding, The placement of 
beads can be delayed until the tissue has undergone some second intention healing 
before using first intention healing methods when closing beads into the tissue. 
Antibiotic elutes from the beads into the nearby tissue and is effective for 2 to 3 mm 
around each bead.3,17,18 Approximately 5% of the antibiotic present is released into 
nearby tissue in the first 24 hours, but systemic levels are low. The exact point at which 
no further elution occurs is not known, but beads impregnated with gentamycin had 
completed eluted by 37 days after placement into tissue. Many factors affect the rate of 
elution including bacterial or debris contamination at the site, blood supply to nearby 
tissue, the number of beads placed, the amount of antibiotic in the bead, the bead’s 
proximity to the affected tissue, and the appropriateness of the antibiotic chosen for the 
pathogen present. The beads can be removed later or left in place. Antibiotics that work 
well in beads are those that are heat stabile to withstand steam sterilization and those 
that come in a powdered form, such as ceftiofur, cephazolin, and gentamycin. Penicillin, 
ampicillin, amoxicillin, and clindamycin have also been used.  
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Medication Use in Backyard Poultry 
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Introduction 
 
Backyard and companion poultry are now commonly being presented to veterinary practices for 
individualized and flock care. It is important to realize that even though someone may present 
you their dear pet chicken that they would never eat, you are responsible for knowing that it is 
still considered, and regulated, as a “food animal species” according to the United States Food 
and Drug Administration (FDA) and their regulations must be followed. Below are descriptions of 
the regulations and terminology encountered in regards to medication use in backyard poultry. 
 
Backyard chickens are birds and all of our knowledge of avian medicine can be used in their 
care including general husbandry and care, handling, approach to medicine and surgery, and 
anatomy and physiology within the confines of federal regulations regarding medication use. 
Consulting an avian textbook, or exotic animal formulary for general information on birds is a 
good starting point. 
 
Backyard poultry usually brings to mind chickens, although the term backyard poultry also 
includes turkeys, pheasants, ducks, geese, swans, quail, and other species. The diseases and 
care of backyard flocks is somewhat different than that of commercial broilers, breeders or 
layers and the following will pertain to backyard and companion poultry. 
 
Prohibited Drugs 
 
The FDA prohibits the use of these drugs with no allowable extra-label drug use in any food 
producing animal species such as chickens and turkeys:  “chloramphenicol, clenbuterol, 
diethylstilbesterol (DES), fluoroquinolone class antibiotics, glycopeptides (all agents including 
vancomycin), medicated feeds, nitroimidazoles (all agents, including dimetridizole, ipronidazole, 
metronidazole, and others), nitrofurans (all agents including furazolidine, nitrofurazone, and 
others), adamantane and neuraminidase inhibitors (in all poultry including ducks); cephalosporin 
class of antibiotics except cephaparin (in all classes of chickens and turkeys); gentian violet 
(prohibited from use in food or feed of food producing animals), and indexed drugs (some 
exceptions for minor use species); extra-label drug use (ELDU) restrictions apply to all 
production classes of major food animal species (no ELDU for purpose of disease prevention, 
no ELDU that involves unapproved dose, treatment duration, frequency or administration route, 
and agent must be approved for that species and production class); ELDU restrictions DO NOT 
APPLY to minor-use food animal species.” 
 
All fluoroquinilones (like enrofloxacin) and cephalosporins are PROHIBITED drugs in poultry, 
which means you CANNOT give them to poultry. It does not matter the use of the poultry, so 
even pet poultry cannot be given prohibited drugs. You cannot get around this by having the 
owner sign that it is OK to give it – these are prohibited drugs and cannot be used. The reason? 
For the fluoroquinilones, one reason is that chickens amplify the creation of antibiotic resistant 
Campylobacter sp. which would create a situation in which humans could get a severe, even life 
threatening diarrhea from one of these organisms and physicians would have very limited to no 
treatment options. 
 



Extra-Label Drug Use (ELDU) 
 
There are other drugs that fall under the rules of Extra-label drug use (ELDU). ELDU is any of 
the following situations (with examples) where a drug is not given exactly as written on the label: 
use in another species (trimethoprim sulphamethoxizole directly orally to a duck when not 
labeled for use in ducks), use for a different indication (erythromycin administered as per label 
instructions but for pododermatitis rather than chronic respiratory disease, use at a different 
dose or frequency (administering spectinomycin for more than the first 3 days of life to a 
chicken), use via a different route of administration (erythromycin directly orally, not in food or 
drinking water). 
Contact www.farad.org for specific information and instructions each time you use an ELDU in 
poultry since recommendations can change with updated data. FARAD (Food Animal Residue 
Avoidance Databank) provides an on-line service where you can submit a proposed drug dose, 
frequency, route, concentration, and duration, and within 48 hours they will provide you with a 
suggested withdrawal for that drug. Antibiotics that are commonly used in this manner include 
tylosin, the penicillins, sulfa drugs, tetracyclines, and macrolides such as clindamycin or 
erythromycin. 
 
Labeled Drugs 
 
Labeled drugs will have an A/NADA (Abbreviated/New Animal Drug Application) number and 
current information can be easily accessed by looking up a labeled drug by this number.  
A NADA is used to seek approval of a new animal drug. An ANADA is used to seek 
approval of a generic new animal drug which is a copy of an approved new animal 
drug for which patents or other periods of exclusivity are near expiration. A labeled drug must be 
used exactly as is written on the label to be considered as labeled drug use. If the labeled drug 
is an antibiotic that is to be given in the food or water, then a Veterinary Feed Directive is 
needed. An example of a labeled drug is: Erythromycin (erythromycin thiocyanate, Gallimycin, 
Cross Vetpharm Group Ltd., NADA 010-092) - 185g/ton of feed, to aid in the prevention and 
reduction of lesions and in lowering severity of chronic respiratory disease; feed for 5 to 8 days; 
do not use in birds producing eggs for food purposes; withdraw 48 hours before slaughter. 
Other sources of information regarding labeled drugs include: 
 

1. US Food and Drug Administration (FDA) Center for Veterinary Medicine has a 
searchable database called “Animal Drugs @ FDA” where you can search for drugs 
by trade name or A/NADA number and can be found at 
https://animaldrugsatfda.fda.gov/adafda/views/#/search 

2. The Minor Use Animal Drug Program has a database on their web site 
(http://www.nrsp7.org/mumsrx/Species) to search for approved drugs, either by 
active ingredient or trade name, and has an avian-specific section for minor species 
such as ducks, pheasants, partridges, and quail. 

3. A list of veterinary drugs, label directions, and A/NADA numbers can also be found at 
https://www.drugs.com/vet 

 
Veterinary Feed Directive (VFD) 
 
A Veterinary Feed Directive (VFD) is needed for any feed or water additive given to a food 
animal. There must be a valid Veterinary Client Patient Relationship (VCPR). The VFD must 
include the following written directions (order): veterinarian’s information with signature, client 
information, where animals are located, and type and # of animals, date issued, expiration date, 

http://www.farad.org/
https://animaldrugsatfda.fda.gov/adafda/views/#/search
http://www.nrsp7.org/mumsrx/Species
https://www.drugs.com/vet


indication for use, dose, withdrawal time, and specific verbiage [“Use of feed containing this 
VFD drug in a manner other than as directed on the labeling (extralabel use), is not permitted]. 
 
Eggs 
 
There are NO dewormers available for use in a chicken that is laying eggs to be sold. 
Furthermore, there are very strict rules if you are selling eggs to the public, and the only thing 
that can be used for attempted deworming is oregano, kitchen/food grade diatomoaceous earth, 
or pumpkin.  
 
Salmonellosis concerns 
 
Educate owners regarding the risk of salmonellosis especially for children under 5 years, the 
elderly, or immunosuppressed persons since the risk in them is potentially life threatening. 
Chicks and ducklings can carry Salmonella in their droppings normally with no clinical signs of 
disease. Education materials are available from www.cdc.org. Our hospital asks people to sign 
that they have read an informational sheet on salmonellosis when they present with any poultry 
or reptile.  
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