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SYMPOSIUM ON RABBIT MEDICINE

PEER-REVIEWED

Dealing with gastrointestinal,
genitourinary, and musculoskeletal
problems in rabbits
Many of the most common problems affecting these systems
in rabbits can be treated effectively. Using an approach that
organizes the problem by the system affected, you can quickly
learn to diagnose and treat this interesting species.
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MANY COMMONmedical problems
in rabbits involve the gastrointestinal, genitourinary,
and musculoskeletal systems. This article is
designed to help practitioners successfully diagnose and treat frequently seen pathologic conditions
affecting these systems.

testinal system may be that the myoelectrical initiation of peristalsis
does not occur in the stomach, but
rather in the distal duodenum or jejunum. By allowing hair to accumulate in the stomach, this may account for the common occurrence of
gastric trichobezoars in rabbits.

Gastrointestinal system
As a hindgut-fermenting herbivore,
the rabbit has a gastrointestinal
system resembling
that of the
horse. Both species possess a noncompartmentalized stomach and a
large cecum, which is the site of fermentation. Instead of chewing cud
as ruminants do, rabbits are coprophagic, or cecotrophic. By reingesting fecal pellets formed at night
that differ from the ordinary fecal
pellets produced during the daytime, rabbits are able to maximize
nutrient extraction from the food
they ingest. The pH of the rabbit's
stomach is extremely acidic «2.0),
perhaps to neutralize the large
amount of bacteria ingested with
the night pellets.
However, the most clinically relevant feature of the rabbit's gastroin-

Anorexia
Pet rabbits commonly present
with anorexia. 1 A primary differential diagnosis for anorexia in the
rabbit is malocclusion of the teeth.
Rabbit incisors are open rooted and
therefore grow about 2 mm per
week throughout the lifetime of the
rabbitf A developmental defect in
the normal appositional anatomy
precludes normal wear and can
cause the rabbit's teeth to overgrow (Figure 1).
Overgrown incisors prevent prehension of food and can traumatize
the oral mucosa. A complete physical examination in rabbits should always include a thorough evaluation
of the oral cavity, including the molars. Maloccluded incisors need to
be trimmed every four to six
weeks. Because nail trimmers can
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doughy mass." Plain radiography
may reveal an enlarged stomach
with displacement of the intestines
(Figure .4.A),and contrast radiography may aid in diagnosis (Figure

1. Overgrown,
maloccluded rabbit
incisors. 2. A rotary
power tool used to
trim overgrown rabbit
incisors. 3. Using an
otoscope to examine
a rabbit's molars.

result in split or shattered teeth, a
variable speed, rotary power tool
with a circular cutting blade is recommended (Dremel'" Moto-Tool'? Dremel) (Figure 2). To prevent injury, a tongue depressor may be
used to hold the patient's tongue
and lips away from the drill. Rabbit
molars and premolars may also occasionally be maloceluded. Maloceluded molars should be floated
with a fine file, or their sharp points
should be clipped off with a
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.4.B).

rongeur. These teeth may best be
examined under general anesthesia
using an otoscope if pathology is
strongly suspected or confirmed by
radiography (Figure 3).
Another primary differential diagnosis for anorexia in the rabbit is
gastric obstruction by a trichobezoar. Hairballs are common findings
in rabbits at necropsy. A definitive
diagnosis can be difficult. Occasionally, the stomach can be palpated in
the cranial abdomen as a large,

Feeding fresh pineapple juice (10
ml/day), which contains the enzyme
bromelain;' papaya tablets, which
contain papain;" or proteolytic enzymes (e.g. Viokase'"- V - Fort
Dodge) has reportedly aided the
breakdown and passage of trichobezoars. However, there is no evidence that bromelain or papain can
degrade hair; a hairball incubated in
vitro with bromelain showed no outward changes after several days."
We conducted an experiment to determine whether any of these treatments were truly effective. Equal
amounts of rabbit hair were incubated at 100 F (38 C) (the rabbit's
approximate body temperature) in
papaya, Viokase-V, and pineapple
juice solutions. As a control, normal
physiological saline was used for an
additional sample. All were adjusted to a pH of 2.0 with 6M HCI to
simulate the acid content of the rab-

bit's stomach and incubated for 24,
48, and 72 hours. When the hair was
washed and dried after the treatment periods, there was no significant difference between any of the
treatments and the control for any
of the time periods. Although none
of these treatments exhibited any
ability to dissolve hair, it is possible
that they may aid in the breakdown
of trichobezoars by dissolving the
proteinaceous
matrix that binds
them together.
Metoclopramide (0.5 mg/kg given
orally or subcutaneously t.i.d.), cisapride (0.5 to 1.0 mg/kg given orally
s.i.d.), mineral oil, cat laxatives, and
force-fed blenderized alfalfa pellets,
fruits, and vegetables have also
been reported to improve the passage of excess hair through the gastrointestinal tract.l,5 Anorectic rabbits can be syringe-fed four times
daily with as much food as they will
willingly take. If the rabbit has
been completely anorectic for more
than 72 hours because of a trichobezoar, gastrotomy and surgical removal should be considered (Figure
5).6

Supportive therapy before and for
72 hours after surgery is recommended to optimize the chances of a
successful outcome, although the
prognosis is guarded," Placement of
an intravenous
catheter in the
cephalic vein or an intraosseous
catheter in the proximal femur or
tibia permits hydration to be corrected. The daily fluid requirement
of a rabbit is estimated
at 100
ml/kilogram. A 5-F. nasogastric
feeding tube can be placed in the
rabbit in a manner similar to that
used in the cat. An Elizabethan collar may be required. Enteral products such as Isocal'" (Mead Johnson)

and Nutril''rime'" (KenVet) work
well in rabbits.
Owners should be counseled to
frequently brush their rabbits to remove excess hair. Brushing may
help prevent, but will not eliminate,
trichobezoar formation in both longand short-haired rabbits.
Diarrhea

Pet rabbits are also commonly
presented with diarrhea, for which
there are several differential diagnoses. Mucoid enteropathy is a gastrointestinal disorder paradoxically
characterized by both constipation
and diarrhea. The constipation is
caused by intestinal obstruction by
a mucous plug or by mucous diarrhea (Figure 6). The cause of mucoid enteropathy is unknown, but is
likely secondary to microbial alter-

4A. A ventrodorsal radiograph of the
abdomen of a rabbit with a gastric
trichobezoar. Note the tubular distention of the
stomach. 4B. A ventrodorsal radiograph of
the abdomen of the rabbit in Figure 4A
following a barium swallow. Note the contrast
outlining the mass filling the gastric lumen.

ations caused by hyperacidic cecal
pH.s A diet containing close to 20%
fiber seems to maintain an optimum
cecal pH to prevent changes in the
normal microbial flora.
Preventing mucoid enteropathy is
more successful than the treatment,
which is largely supportive. Fluid
therapy, which can be administered
either subcutaneously
or intravenously, is a priority to counteract
the dehydration that accompanies
diarrhea. Nutritional support may
require feeding a slurry of NutriCal" (Evsco), live Lactobacillus culture (Probiocin'" - Pioneer HiVETERINARY MEDICINE/APRIL 1995
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5. The gastric trichobezoar removed in pieces
from the rabbit in Figures 4A and 48 weighed
a total of 107 grams. 6. The typical
appearance of diarrhea in a rabbit with
mucoid enteropathy. (Courtesy of Dr. Samuel
Kruckenberg.)

Bred), and fresh yogurt," Although
it is unclear how orally administered
live cultures can survive digestive
enzymes and acids, one study stated
that live Lactobacillus culture may
prevent enterotoxemia by decreasing the numbers of Escherichia coli
in the digestive tract,"
Diarrhea in the rabbit can also be
caused by acute bacillary typhlitis,
or Tyzzer's disease Wigure 7). The
causative organism of Tyzzer's disease, recently classified as Clostridium piliforme, was formerly known
as Bacillus piliformis. Transmission is thought to be via the oralfecal route. A diagnosis is made by
finding the organisms histologically
with Giemsa or PAS stains. Antibiotics effective against C. piliforme
include tetracycline (50 mg/kg given
orally b.i.d. or t.i.d. for five days),
penicillin (40,000 U/kg given intramuscularly s.i.d. for five days), and
368
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chloramphenicol (30 to 50 mg/kg
given orally, subcutaneously, or intramuscularly b.i.d.).'?
Another common cause of diarrhea in rabbits is enterotoxemic colitis caused by clostridial overgrowth in the gut following the
stress of weaning or the use of certain antibiotics. Antibiotics reported
to cause fatal diarrhea in rabbits include clindamycin, lincomycin, erythromycin, amoxicillin (with or
without clavulanic acid), ampicillin,
cephalosporins, and oral penicillin.'!
These antibiotics are therefore generally contraindicated in rabbits.
Metronidazole
(40 mg/kg given
orally s.i.d.) is effective in treating
clostridial intestinal disease.'!
Parasitic infection

Coccidial infections, which can
also cause diarrhea, are the most
common intestinal parasitic problem
in rabbits. Intestinal coccidiosis,
caused by Eimeria species, can be
diagnosed by finding oocysts in a
fecal sample. Intestinal coccidiosis is
a greater risk to young rabbits because of the accompanying acute de-

hydration. Treatment includes aggressive fluid therapy to counteract
the dehydration. Sulfaquinoxaline
(0.025% in feed or pellets) is an easy
treatment for rabbit owners, but
trimethoprim-sulfadiazine (30 mg/kg
given orally or subcutaneously b.i.d.
for seven to 10 days) may be more
effective. Sulfadimethoxine
(50
mg/kg given orally once and then 25
mg/kg given once daily for three
weeks) may also be used. Rabbits
that survive infection generally are
immune to future infections.P
A hepatic form of coccidiosis
caused by Eimeria stiedae also occurs in rabbits. Clinical signs may include anorexia, weight loss, hepatomegaly, and diarrhea. Antemortem
diagnosis and treatment are similar
to that for the intestinal form. With
the hepatic form, however, abdominal enlargement accompanying he~
patomegaly may be present. Abdominal radiographs may be used to
confirm hepatomegaly. A presumptive postmortem diagnosis is based
on characteristic yellow-white spots
on the liver, which are indicative of
bile duct hyperplasia (Figure 8).13

Because infective oocysts are passed
in feces, the rabbit's cage, food bowl,
and water bottle should be routinely
disinfected.
Other intestinal parasites are less
of a problem in rabbits than in many
other domestic species. The most
common helminth parasite of importance in the rabbit is the pinworm
Passalurus ambiguus. Clinical
signs may include decreased weight
gain in young rabbits, diminished
activity level, constipation, impaction, or intussusception. A diagnosis is made by finding pinworm
ova in the feces. Rabbit pinworms
do not deposit eggs around the
anus, so the transparent tape technique used to diagnose canine
oxyuriasis is not applicable. Treatments include fenbendazole
(20
mg/kg given orally once daily for
five days), thiabendazole (50 mg/kg
in two treatments
three weeks
apart)," or piperazine (200 to 500
mg/kg/day given orally for two
days).'?
Rabbits can also serve as intermediate hosts for the canine tapeworm
Taenia pisiformis. Transmission occurs through the contamination of
water, feed, or bedding with canine

feces. Clinical signs may include
lethargy, abdominal distention, and
weight loss. Treatment is usually not
required. However, rabbits passing
proglottid segments or ova in their
stools can be treated with praziquantel (5 to 10 mg/kg given orally, subcutaneously, or intramuscularly once
and then repeated in 10 to 14 days).
Canine fecal contamination should be
avoided in rabbit areas.
Genitourinary system
Problems involving the genitourinary system in rabbits are commonly seen by practitioners. The reproductive tract of the male rabbit
(buck) is characterized by individual, hairless scrotal sacs anterior to
the penis. The buck's urethral orifice is rounded, whereas that of the
female rabbit (doe) is slit-like. Does
possess eight to 10 nipples; males
have no nipples. Both sexes possess
blind inguinal pouches located lateral to the genitalia that contain
scent glands.
Urinary tract disorders
Possibly the most common complaint veterinarians receive from
clients in this area is that of ''bloody

7. Typhlitis characteristic ofTyzzer's disease.
(Courtesy of AF.I.P.) 8. The typical
appearance of the liver in a rabbit with hepatic
coccidiosis. (Courtesy of AF.l.P.)

urine." Rabbit urine is extremely
turbid and can vary in color from
yellow-orange
to red-brown.l"
Pathology is absent in most of these
cases, but a urine dipstick and sedimentation examination will help you
determine if blood is present.
True hematuria can accompany
cystitis, urinary calculi, and uterine
adenocarcinoma. Cystitis can be diagnosed by urinalysis. A course of
chloramphenicol or trimethoprimsulfadiazine (either at 30 mg/kg
given orally or intramuscularly
b.i.d.) for three weeks is effective in
treating cystitis. Urinary calculi are
diagnosed by abdominal radiography and require surgical removal.
The surgical procedure is the same
as in the cat. Rabbits should be denied access to alfalfa hay to help
prevent recurrence.
Diseases of the
reproductive organs
Rabbit syphilis, or vent disease, is
caused by Treponema cuniculi.
Transmission occurs venereally or
VETERINARY MEDICINE/APRIL 1995
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9. Syphilis in a rabbit

Figure 10

buck. (Courtesy of
A.F.l.P.) 10. The
typical posture of a
rabbit with splayleg.
(Courtesy of Dr.
Samuel
Kruckenberg.)
11. The typical
posture of a rabbit
with a vertebral
fracture. (Courtesy of
A.F.I.P.)

Figure 11

by direct contact of young rabbits
with an infected doe. Males and females are both affected. Externally,
the common signs are papules, ulcers, vesicles, and crusting on the
external genitalia (Figure 9). Infected does may also abort and de370
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velop metritis and retained placentas. A diagnosis is based on identifying the spirochete
organism in
scrapings or smears of the skin lesions. A successful treatment regimen is penicillin at 40,000 U/kg
given intramuscularly once daily for
three to five days."
Mastitis can occur in lactating
does. Affected animals are febrile
(104 to 105 F [40 C]), inappetent, and
depressed. The skin around the
swollen gland often turns blue.
Causative organisms commonly isolated are Staphylococcus and Streptococcus species. Death may result
from septicemia. Treatment may include surgical drainage, mastectomy, hot packs, penicillin (40,000
U/kg given intramuscularly b.i.d. for
five days), or a combination ofthese.
Mastitis can also occur during

pseudopregnancy, which is common
in rabbits. Pseudopregnancy
is
caused by a sterile mating with a
buck or by a mounting by another
doe. Ovulation is induced and is followed by a persistent corpus luteum
that lasts 15 to 17 days. Progesterone secretion can cause uterine
or mammary enlargement. Undesirable behavioral activity such as nest
building and territorial aggressiveness can also sometimes accompany
pseudopregnancy. Pregnancy toxemia is a rare complication. Treatment is usually not required for uncomplicated pseudopregnancy.
Pregnancy toxemia occurs in rabbits most commonly during the last
week of gestation, but it can also
occur postpartum or in pseudopregnant does. Obesity and fasting are
contributory factors. Dutch, Polish,
and English breeds have a reported
breed disposition to this condition.l''
Central nervous system signs can
proceed rapidly from weakness and
incoordination to convulsions, coma,
and death. Acidic ketonuria and an
acetone breath odor help confirm
the diagnosis. Treatment can be directed at the ketoacidosis by administering lactated Ringer's solution,
5% glucose, and glucocorticoids, but
such treatment is largely unrewarding. Preventing obesity and fasting
is preferable.
Decreased litter size in does three
years of age or older may indicate
developing uterine adenocarcinoma,
the most common neoplasia of female rabbits." Hematuria is a common presenting complaint. Clinical
signs are similar to those of benign
uterine hyperplasia, so it is difficult
to distinguish the two conditions.
An enlarged uterus may be palpable
or may be visible on abdominal radi-

ographs or ultrasonograms. Metastasis occurs first in local lymph
nodes and then in the lungs and
liver. Ovariohysterectomy
is the
recommended treatment. The prognosis is good if metastasis has not
yet occurred, and poor if it has.
, Both orchitis and pyometra may
be manifestations of pasteurellosis,
which commonly affects rabbits. Orchitis may respond to penicillin, but
pyometra is best treated surgically
through ovariohysterectomy.
Ovariohysterectomy in the rabbit
is similar to that in the cat. The reproductive anatomy of the female
rabbit, however, differs from that of
the cat in that the rabbit has double
cervices, one associated with each
uterine horn. The uterus can be
transfixed either cranial or caudal to
the cervices." A ventral midline incision is preferred. Use absorbable
3-0 suture for ligating the ovarian
pedicles and for transfixing the
uterine stump. Close in two layers,
as the subcutaneous layer in rabbits
is much thinner than in cats. The
body wall can be closed with either
a simple interrupted or simple continuous pattern using 3-0 or 4-0 absorbable suture. To prevent the
chewing out of sutures, we recommend a subcuticular suture pattern
for skin closure.
Orchiectomy in the rabbit can be
performed either through a prescrotal incision, which should be closed,
or individual scrotal incisions over
each testicle, which may be left
open." Care must be taken when
handling the scrotum because the
skin is thin and tears easily. Also,
the spermatic cord is more friable
than that in the dog or cat and can
tear when clamped. Open and closed
techniques are both appropriate;

Should you
declaw rabbits?
Practitioners may be asked to
declaw their clients' rabbits.
We strongly advise against
this practice. Rabbits do not
possess retractable claws as
do cats. Instead, rabbit claws
more closely resemble those
of the dog. Declawing a rabbit,
like a dog, is a more invasive
procedure and .involves surgical dissection of the entire
third phalanx. Habbits tend not
to tolerate this procedure well.
They often chew out their su- ...
tures and dislike having their
fur bandaged.
Moreover,
anorexia can result from the
stress and discomfort of the
procedure. Injuries 'to people
caused by scratching can be
alleviated by frequent nail trimming, either
biweekly
or
monthly. However, some raebits don't like to be held and
will scratch while trying to escape. These animals simply
should not be held.

however, if the open technique is
used, the superficial inguinal ring
should be closed with two or three
simple interrupted sutures to prevent herniation. The testicles of a
male rabbit in dorsal recumbency
tend to enter these large inguinal
canal openings, and can therefore be
difficult to exteriorize. To overcome
this difficulty, prop up the cranial
end of the rabbit so that the rabbit
is in a slight sitting posture.
Musculoskeletal system

The rabbit's bones are thin and
lightweight, presumably an adaptaVETERINARY MEDICINE/APRIL 1995
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tion to lessen body weight to aid in
escaping predators.
A rabbit's
skeleton makes up only about 8% of
its body weight. A eat's skeleton, on
the other hand, makes up roughly
13% of its body weight. Most fractures in rabbits are due to the rabbit being dropped, getting stepped
on, or getting its leg caught in its
cage. The principles of fracture
management in rabbits are basically
the same as in similar-sized cats.
Splayleg

Developmentally, the first musculoskeletal condition commonly seen
by rabbit practitioners is splayleg,
which is seen in young rabbits ranging from a few days to a few months
of age. Affected rabbits are unable
to adduct from one to all four limbs
and cannot ambulate effectively
(Figure 10). If only a single limb is
affected, amputation may be an acceptable alternative to euthanasia.
Because the condition is heritable,
culling would appear to be the best
long-term treatment.
Fractures and luxations

The most common musculoskeletal condition in the rabbit is posterior paralysis secondary to vertebral fracture or luxation. This injury
often results from improper handling but can occasionally occur in
caged rabbits, particularly if the
rabbit has been startled or frightened (Figure 11). The lumbosacral
junction is most often affected. Clinical diagnosis should be confirmed
radiographically. Occasional cases
will respond to conservative medical
management such as cage rest and
the administration of low-dose corticosteroids (prednisolone at 0.25 to
0.50 mg/kg given orally b.i.d. for
372
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three days, then once daily for three
days, and then every other day).
Owners may have to manually express the bladder. However, euthanasia is usually indicated.
Fractures in rabbits generally involve the femur, tibia, and less commonly the humerus." These frac-'
tures are usually closed, and antibiotics are unnecessary. Surgical repair is complicated by the bones'
small size and thin cortices. Otherwise, the principles of repair are
similar to those in other small animals. External coaptation is appropriate in the rabbit, as long as the
joints proximal and distal to the
fracture are immobilized. SchroederThomas splints may be applied with
the limb in a functional position,
avoiding hyperextension.
Internal fixation techniques such
as intramedullary pins can be used
in rabbits. But bone plates are usually not recommended because thin
bone cortices make their use problematic. External fixators, such as
the modified Kirschner apparatus
popular among avian practitioners,
can also be used in the rabbit.
Conclusion

Veterinary practitioners
knowledgeable about the anatomy and the
biomedical and pathophysiologic
characteristics of rabbits can apply
their basic medical knowledge and
skills successfully to the treatment
of gastrointestinal, genitourinary,
and musculoskeletal conditions in
this interesting
and challenging
species.
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