Critical Care of Ferrets, Rabbits,
and Rodents
Lisa Harrenstien, DVM

Becauseof the acute and rapidly progressive nature of
disease in small exotic mammals, veterinarians must
be able to recognize signs of serious illness and act
quickly to stabilize, diagnose, and definitively treat
these patients. Keeping various species' particular
physiologic and behavioral characteristics in mind, the
basic principles of small animal medicine and surgery
are applicable to the critical care of ferrets, rabbits, and
rodents. Basic recommendations are presented in table
format and several of the more common supportive
care procedures and diseasesare described in detail in
the text.
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ritically-ill small mammals are challenging
patients to manage. Collection of diagnostic information can be difficult and stressful
for the patient (as well as the veterinarian), and
the progression of disease is often too rapid to
allow time for in-depth research and laboratory analysis. Their rapid metabolic rates and
sensitive gastrointestinal physiology (especially
in rabbits and rodents) merit careful consideration of antibiotic types and dosages. Their
high surface area-to-volume ratios and natural
ecological position as "prey" require appropriate caging, including hide spaces and effective
temperature
controls (especially if the patient
is semi-conscious).
Tables 1,2, and 3 list recommendations
for
initial treatment and diagnostic plans for the
presenting signs of critically ill ferrets, rabbits,
and rodents. Fluid and nutritional support and
other empirical treatments are extremely important. Maintenance
fluid needs range between 50 mLlkg/day for gerbils to 200 mLlkgl
day for hamsters"; other species' needs can be
interpolated
between 50 and 200 mLlkg/day,
in a ranking that roughly follows body size
(larger species require smaller fluid volumes
per kg than would smaller species). Subcutaneous lactated Ringer's solution or 0.9% sodium chloride solution (which may include up
to 5% dextrose) are appropriate
for subacute
patients, but intravenous
(in ferrets, guinea

C

pigs, or rabbits) or intraosseous (in all small
mammals) routes are necessary if immediate
fluid replacement is desired. Intravenous catheterization is possible in the cephalic, saphenous, or jugular veins of ferrets, and the cephalic, saphenous, or caudal auricular veins of rabbits; they can be maintained
for up to 48
hours. Caution should be noted when accessing rabbit ears because ear tip necrosis can occur. Intraosseous catheters are usually inserted
into the femur at the trochanteric fossa, and
may be tolerated well and maintained for up to
72 hours; the same site of catheterization may
be re-used 24 hours after removal of a prior
catheter.f Caloric support is provided by syringe-feeding
a blenderized form of the patient's regular diet. For ferrets, AID diet (Hill's
Pet Products, Topeka, KS) is convenient and
useful at approximately 50 mLlkg/day. In rabbits and rodents experiencing
diarrhea, oral
administration of feces from a healthy animal
of the same species is useful to help re-establish
normal gut flora, although
it is unknown
whether the microbes survive the stomach's extreme acidity.
Although sick or sedated small mammals
do require supplemental
heat, most are also
prone to heat stress at environmental
temperatures greater than 80° F. For this reason, it is
not appropriate to house small mammals in the
same hospital ward as tropical birds and reptiles, unless separate thermostatic controls can
be maintained. Animals undergoing heat stress
may show hypersalivation,
dyspnea, cyanosis,
and seizures. They should be removed to a
cool environment, given fluid support, and (if
possible) their rectal temperature
monitored
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Table 1. Recommendations
Sign

DVM

for the Critical Care of Ferrets
Initial
Treatment

Differential DX

Diagnostic
Plan

Constipation

Parenteral fluids
Do not administer
enema until
diagnosis is made

GI foreign body*
Secondary to dehydration
(after diarrhea episode)

Abdominal palpation
Abdominal radiographs
with or without contrast
media
PCVITS

Cyanotic oral
mucosa

Oxygen

Respiratory compromise
(see Dyspnea, below)

(see Dyspnea, below)

Diarrhea

Parenteral fluids
(LRS)

Proliferative bowel
disease :t H elicobacter
spp
GI foreign body
Salmonella
Aleutian disease virus
Eosinophilic
gastroenteritis
GI parasitism

Fecal examination (direct
smear and flotation)

References
16, 18,32,33

16, 18,32,
33, 38-42

CBC
Fecal culture/sensitivity
Aleutian disease virus
serologyt

Dyspnea

Oxygen

Pleural edema due to
cardiomyopathy* or
trauma
Pleural effusion due to
cardiomyopathy, *
Iymphosarcoma,* or
heartworm disease
Pneumonia due to human
influenza virus,
B ordetelLa bronchiseptica,
blastomycosis,
histoplasmosis,
cocciodiomycosis
Heat stress+
Hyperadrenocorticism
Megaesophagus
Abdominal
enlargement due to
ascites or masses

Radiographs of thorax
and abdomen
Thoracocentesis
Electrocardiogram
Echocardiogram
Abdominocentesis
CBC
Occult heartworm test
Tracheal
culture/sensitivity
Tracheal wash for
cytology and
culture/sensitivity

6-9, 10-15,
32, 33, 35,
37, 44

Organomegaly

Wait until diagnosis is
made

Idiopathic hypersplenism
Adrenal mass
Lymphosarcoma*
GI foreign body
Urinary obstruction
Metastasis of other
neoplasia
Barbiturate
administration
Tuberculosis
Histoplasma

Abdominal radiographs
and ultrasonography
Fine needle aspirate of
mass for cytologic
examination

10-16,18,
32, 33, 35,
36

Pale mucous
membranes

Warmth
Oxygen
Do not administer
fluids until packed
cell volume is
known

Anemia due to
hyperestrogenism* or
ectoparasitism
Hypothermia
Adrenal disease:j:

History
Signalment
Rectal temperature
PCV/TS*
Abdominal palpation to
detect adrenal mass

3-5, 14, 32,
33

(also see Weakness listing,
below)
Trauma
Myelitis
Botulism
Aleutian disease
Tuberculosis
Rabies

(also see Weakness listing,
above)
Spinal radiographs
Aleutian disease virus
serologyt

41,42

Paraparesis

onspecific

(Continued)
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Table 1. Recommendationsfor the CriticalCare of Ferrets (Cont'd)
Sign

Initial
Treatment

Differential DX

Diagnostic
Plan

References

Seizures and other
CNS signs

Glucose PO
Consider use of
diazepam or
phenobarbital IV

(also see Weakness listing,
below)
Canine distemper virus
Trauma
Listeriosis
Botulism
Cryptococcus

History
Physical examination
Blood glucose
Skull radiographs
Conjunctival scraping
(distemper)

Vomiting or
hypersalivation

Parenteral fluids
(LRS)
Consider nutritional
support (glucose IV
or PO, AID or PID
diet§)
Consider antiemetic
medication
(metoclopramide)
Consider GI
protectant
medications
(sucralfate,
cimetidine)

Insulinoma*
GI foreign body*
(including hairballs)
Gastric ulcer* ±
H elicobacter spp
Eosinophilic
gastroenteritis
Heat stress*
Rabies (rare)

Blood glucose
Abdominal palpation to
detect GI foreign body
CBC
Serum electrolyte panel
Blood gas to assess
acid-base status
Abdominal radiographs
with or without contrast
media
Exploratory laparotomy

10, 14-18,
32-34, 38

Weakness

Oral glucose, followed
by AID or PID diet

Hypoglycemia due to
insulinoma* or sepsis
Ad renal-associated
endocrinopathy
Secondary to diarrheal
disease (see above)

History
Blood glucose level
before oral
supplementation
CBC
Abdominal palpation for
adrenal mass
Abdominal radiographs
and ultrasonography

10, 14, 15,
32-35

* Discussed in detail in the text.
t ADV Indirect Immunofluorescence Antibody Assay, Division of Comparative Medicine, Massachusetts Institute of
Technology, Cambridge, MA, and Counterelectrophoresis test, United Vaccines (Harlan Sprague Dawley, Inc), Madison,
WI.
:j: Packed cell volumeltotal solids.
§ AID and PID canned diets (Hill's Pet Products, Topekar KS).

closely for the next 12 hours because hypothalamic regulation of body temperature recovers
relatively slowly after heat stress, and rebound
hypothermia is possible.

Ferrets
Female ferrets are seasonally polyestrus induced ovulators. Estrus ensues in spring (under natural light cycles) and can continue for 6
months if the jill is not bred. High estrogen
concentrations cause bone marrow suppression, however, and the resulting pancytopenia
may be fatal after just 2 months or more duration of estrus." Although gonadotropin releasing hormone (GnRH) and human chorionic gonadotropin (HCG) are useful to induce
ovulation and thus end the estrus phase, they

are not effective once anemia has been noted.
An estrous intact female with anemia should
be treated with whole blood transfusion (approximately 6 to 10 mL, administered at the
rate of 0.25 to 0.5 mUmin) and given nutritional and parenteral fluid support until its
pev is 11% or greater and its vital signs are
stable; an emergency ovariohysterectomy is
then performed.v" Additional transfusion(s)
may be necessary postoperatively until the patient's bone marrow becomes more productive.
Both dilatative and hypertrophic cardiomyopathy have been noted in ferrets.P" Pleural
edema and/or effusion, cardiomegaly, ascites,
and hepatosplenomegaly may be seen on radiographs, and an electrocardiogram
may
show premature ventricular complexes, tall
and wide QRS complexes, A-V block of vary-
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Table 2. Recommendations for the Critical Care of Rabbits
Sign

Initial
Treatment

Differential

DX

Diagnostic
Plan

References

Abdominal
enlargement,
acute/subacute

Nonspecific until
diagnosis is made

Intestinal disorders*
including obstruction,
trauma, foreign bodies
(also see Diarrhea
listing)
Coccidiosis (hepatic)
Metritis/pyometra
Uterine adenocarcinoma

Abdominal radiographs
and ultrasonography
CBC

2,23,26, 31,
43, 47

Anorexia

Supportive care, until
diagnosis is made
Forcefeed blenderized
alfalfa pellets
Parenteral fluids
(LRS)
Offer yellow-colored
baby foods

Malocclusion of incisors
or molars
Tooth root abscess
Hairball*
Pneumonia*
Coccidiosis (hepatic or
intestinal)
Pain
Upper respiratory disease

Oral examination, using
otoscope to assess
molars
Abdominal palpation
Abdominal radiographs
with or without contrast
media
Thoracic radiographs

2,21-23,26,
30,31,43,
48,49,51

Diarrhea

Parenteral fluids
Forcefeed alfalfa
pellets if anorectic
Chloram phenicol

History of inappropriate
antibiotic
administration*
Mucoid enteropathy
Tyzzer's disease*

History
Signalment
Fecal examination (gross
appearance, direct
smear, flotation)
Rectal temperature

23,25,26,
43,47,51,
52

Thoracic radiographs
Thoracocentesis
CBC
Abdominal radiographs
and ultrasonography

21-23,26,
45, 54

Physical examination
CBC
Thoracic radiographs
Abdominal radiographs

21-23,25,
27, 28, 43,
52

Pseudomonas

aeruginosa

Enterotoxemia
Colibacillosis
Coccidiosis (intestinal)
Low «18%) dietary fiber
Dyspnea

Oxygen
Low stress
environment

Pneumonia* due to
Pasteurella,
Bordetella

Klebsiella,

Metastasis of neoplasia
such as uterine
adenocarcinoma
Fever

Antibiotic
administration
(enrofloxacin or
chloramphenicol)
Parenteral fluids
Nutritional support

Mastitis
Pneumonia*
Pregnancy toxemia*
Enterotoxemia
Colibacillosis
Septicemia due to
Pasteurella or
Pseudomonas

Rabbit pox
Bacterial cellulitis
Paraplegia

Dexamethasone 4
mg/kg 1M
Evacuate urinary
bladder
Enema

Vertebral fracture at L6
space
(other DDx much less
likely)

Physical examination
Spinal radiographs (both
lateral and VD views)

23,26,43,45

Seizures

Nonspecific
Consider use of
diazepam IV
Consider use of
chloramphenicol

Cerebral trauma
Heat stress*
Abscesses in brain due to

Skull radiography
CBC
Rectal temperature
Consider CSF tap

23

Pasteurella

Encephalitozoonosis

(Continued)
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Table 2. Recommendations for the Critical Care of Rabbits (Cont'd)
Initial
Treatment

Sign

Differential

DX

Diagnostic
Plan

References

Skeletal trauma
(other than
vertebral
fracture)

Analgesic medication
Aerobic and anerobic
culture/sensitivity
of
wound
Clean wounds
Consider application
of bandage and
Elizabethan collar*
Parenteral fluids

Long bone fracture
Soft tissue trauma

Radiographs
Culture/sensitivity
testing
(of swab collected
before wound
cleansing)

23, 43, 50

Superficial

Nonspecific
diagnosis

Abscess (most commonly
due to Pasteurella)
Myxomatosis
Rabbit pox
Lymphosarcoma

Fine needle aspirate for
cytologic examination
and culture/sensitivity
Excision and
histopathologic
examination

23,45

Enrofloxacin
5 mg/kg
SQ q 12 hours or
twice daily
Castration

Pasteurellosis
Interstitial cell tumor
Rabbit pox

Histopathology
testes

23, 43

Torticollis

Enrofloxacin
5 mg/kg
SQ q 12 hours or
twice daily

Otitis media due to
pasteurellosis,
listeriosis,
encephalitozoonosis
Otitis externa due to ear
mite or yeast infection
(rarely causes torticollis,
however)
Trauma to cranial nerve
VIII

Physical examination
Otoscopic examination
Skull radiographs

23, 26, 45, 46

Vulvar Discharge

Enrofloxacin
5 mg/kg
SQ q 12 hours or
twice daily
Consider
ovariohysterectomy

Pyometra due to
Pasteurella
Abortion due to
Pasteurella, Listeria or
Brucella
Metritis
Uterine adenocarcinoma

Rectal temperature
Physical examination
Abdominal radiographs
and ultrasonography
Urine sediment analysis
Culture/sensitivity
of
aborted fetus
CBC.

23, 28, 54

Testicular

* Discussed

mass

swelling

until
is made

of excised

in detail in text.

ing degree, and depressed
ST segments.P'"
Echocardiography
is useful to differentiate
whether the dilatative or hypertrophic
form
(or a mixed form) is present." Thoracocentesis,
abdominocentesis,
oxygen therapy, furosemide (1 to 4 mg/kg intramuscularly [1M] then
orally [PO] twice daily [BID]), digoxin elixir
(0.01 mg/kg PO every 12 to 48 hours), en alapril (0.5 mg/kg PO every 8 to 48 hours), nitroglycerine, and dietary sodium restriction may
be used for treatment of heart failure associated with cardiomyopathy'';
long-term prognosis is guarded.
Lymphosarcoma (LSA) in ferrets is a multisystemic disease, with signs referable to the system(s) affected. Peripheral and/or mesenteric

lymphadenopathy,
hepatosplenomegaly,
palpably roughened kidneys, and lymphocytosis
(lymphocytes comprising greater than 60% of
total white blood cell count, or absolute lymphocyte count greater than 3,500)10 are all
consistent with LSA. The mediastinal form of
LSA is also fairly common in younger ferrets,
and results in dyspnea secondary to pleural effusion. Thoracic radiography is useful for diagnosis, and cytologic examination of thoracic
fluid or of a fine needle aspirate of the mass
may show large numbers of lymphocytes with
mitotic figures. Thoracic
ultrasonography
could initially be useful in diagnosis, if there is
a large amount of pleural fluid present (providing an acoustic window to the anterior me-
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Table 3. Recommendations for the Critical Care of Rodents
Sign

Initial
Treatment

Differential DX

Diagnostic
Plan

References

Abdominal
enlargement

Nonspecific

Ascites due to amyloidosis
or pericarditis (Strep
zooepidemicus )
Organomegaly due to
polycystic disease [H]
or cystic ovaries [G]
Pregnancy
Obesity
Neoplasia

Urinalysis
Abdominocentesis
Abdominal radiographs
and ultrasonography
Fine needle aspirate of
fluid
or mass, with
ultra sono graphic
guidance
Thoracic radiographs
Exploratory laparotomy

29, 54

Abortion and
stillbirths

Nonspecific

Secondary to systemic
disease

Signalment
History
Physical examination
CBC
Whole body radiographs

28

Anorexia

Blenderized food
administered by
orogastric tube
Vitamin C [P]

Malocclusion of incisors
or molars
Salmonellosis (S
typhimurium or S
enteritidis)
Tyzzer's disease
(Clostridium
piliformis) [G]

Physical examination
Oral examination, using
otoscope to assess
molars
Fecal culture/sensitivity

48

Anuria, dysuria or
hematuria

Nonspecific

Sepsis (Streptococcus)
Urolithiasis [P]
Trauma

History
Urinalysis

58

Ataxia

onspecific
Nutritional support

"Guinea pig paralysis"
Trauma
Pregnancy toxemia*
Toxin exposure
Toxoplasmosis

Physical examination
Whole body radiographs

27,28,50,
56, 59

Constipation or
vomiting

Nonspecific

Tapeworm infection
(Hymenolepis nana or H
diminuta)
GI torsion
GI intussusception
Cecal impaction
Gastric or colonic
calcification [P]
GI neoplasia

Fecal examination
Abdominal palpation
Abdominal radiographs
with contrast media
(iohexol)
Exploratory laparotomy
with biopsy collection

23,27,29,56

Diarrhea

Parenteral fluids
Discontinue any
medications until
medication-induced
diarrhea has been
ruled out

Antibiotic- ind uced *
[especially in P]
GI parasitism (coccidiosis
[P], Cryptosporidium,
giardiasis [C]
Subacute
pseudo-tuberculosis
(Yersinia
pseudotuberculosis) [P]
Mucoid enteritis
Tyzzer's disease [H, G]
E coli [H, P]
Salmonellosis [P]
Corynebacterium
pyogenes [P]

Signalment
History
Fecal examination (gross
appearance, direct
smear, flotation)
Fecal culture/sensitivity

23, 24, 55, 56

(Continued)
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Table 3. Recommendations
Sign

for the Critical Care of Rodents (Cont'd)
Initial
Treatment

Differential DX

Diagnostic
Plan

References

Dyspnea

Oxygen
Antibiotic
administration
(chloramphenicol as
first choice)
Increase humidity of
environment, or
nebulize

Cervical lymphadenitis
(Streptococcus
zooepidemicus )
Allergic (dry bedding)*
Foreign body in
respiratory tract
Pneumonia due to
mycoplasma, *
Streptococcus, Pasteurella,
B ordetella, Klebsiella,
Sendai virus
Hypovitaminosis C [P]*
Heat stress* [C, P]
Pregnancy toxemia
[especially in P]*

Culture/sensitivity of any
discharge
Thoracic radiographs
Nasal cavity radiographs

23, 24, 27,
28, 56, 59

Dystocia

Palpate pubic
symphysis
Consider oxytocin
0.2-0.3 mg/kg 1M
or Cesarean section

Feti too large relative to
pelvic canal diameter
[especially in Rand P]*
Uterine torsion
Dam is compromised or
weakened due to
malnutrition, illness or
obesity

Signalment
History
Abdminal radiographs

23, 28, 29, 56

Facial mass (deep)

Nonspecific

Tooth abscess (sequela of
periodontitis)

Oral examination,
including use of
gingival probe

48

Hypersalivation

Nonspecific

Dental malocclusion
Hypovitaminosis C [P]*
Adrenocortical
insufficiency
Oral foreign body
Rectal impaction
Heat stress* [C, P]

Oral examination, using
otoscope to assess
molars
Abdominal palpation
Abdominal radiographs

24, 48, 56

Melena

Parenteral fluids
Sucralfate 50 mg/kg
PO
Cimetidine

Gastric ulcer [H]

Neonate
cannibalism or
litter desertion

Low stress
environment for
dam
Make more fresh
foods available to
dam

Environmental
disturbance 2 days preto 10 days postpartum
Primiparity (maternal
inexperience)
Mastitis

History
Visual examination of
dam
Physical examination of
dam if above options
were not informative

23, 55

Neonatal diarrhea

Usually unsuccessful

Epidemic diarrhea of
infant mice (EDIM)
(rotavirus)
Lethal intestinal virus of
infant mice (LIVIM)
(coronavirus)
Transmissible murine
colonic hyperplasia
Sendai virus [M]

Postmortem virus
isolation

23

(Continued)
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Table 3. Recommendations
Sign

DVM

for the Critical Care of Rodents (Cont'd)
.lnitial
Treatment

Differential DX

Diagnostic
Plan

References

23, 29, 50, 56

Paralysis or
reluctance to
move

Nonspecific
Nutritional support

"Guinea pig paralysis"
Orthopedic disease
(fracture, luxation,
arthritis); arthritis may
be due to
hypovitaminosis C [P],*
Corynebacterium,
Mycoplasma,
Streptobacillus
moniliformis
Pseudotuberculosis
(Corynebacterium
pyogenes) [R]
Hypovitaminosis E
Urinary calculi
Prostatitis
Late pregnancy
Toxoplasmosis
Imbalance of calcium and
phosphorus

Physical examination
Whole body radiographs
CBC
Urinalysis

Polydipsia/polyuria

Nonspecific

Interstitial nephritis [G]

Urinalysis

Seizures

Nonspecific
Low stress
environment

Idiopathic epilepsy [G]
Heat stress* [C, P]
Lymphocytic
choriomeningitis [M]
Pregnancy toxemia*
Enterotoxemia
Rabies

Signalment
History

23,56,59

Superficial mass

Excision of mass is
best treatment
option
Antibiotics
(chloramphenicol is
first choice)

Bacterial lymphadenitis
due to Staphylococcus
aureus, B-hemolytic
Streptococcus Lancefield
Group C, Strep
zooepidemicus [P],
Streptobacillus
moniliformis,
salmonellosis [H, P],
Corynebacterium pyogenes
[P], Yersinia
pseudotuberculosis [P]
Abscess due to
Corynebacterium kutscheri
[R], Strep zooepidemicus
Lymphosarcoma (viral
etiology)
Reticulum cell sarcoma of
lymph nodes
Myiasis
Mastitis

Cytology of fine needle
aspirate or excised mass
Culture/sensitivity of
aspirate or excised mass

23, 29, 56

Torticollis

Nonspecific
Nutritional support

Otitis media due to
Streptococcus
zooepidemicus or
Mycoplasma pulmonis
Otitis interna
Encephalitis
Trauma

Skull radiographs

23, 56

(Continued)
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Table 3. Recommendations for the Critical Care of Rodents (Cont'd)
Sign

Vascular signs
(petechiation,
edema)

Initial
Treatment

Nonspecific

Diagnostic
Plan

Differential DX

Thrombosis [H]
Calcifying vasculopathy
[H]; may be secondary
to hypervitaminosis D

References

Whole body radiography
Dark field microscopy of
unne

55

CBC
Abdominal palpation
Abdominal radiographs
and ultrasonography

27, 28, 56, 59

History

56

Leptospira
icterohemorrhagica

Weakness

Nonspecific

Sepsis due to Strep
Lancefield Group C,
Mycoplasma pulmonis,
Corynebacterium pyogenes,

secondary to pyometra
Pregnancy toxemia*
Wounds

Culture/sensitivity of
wound
Antibiotics
(chloramphenicol is
first choice)
Wound cleansing
Consider surgical
closure
Consider application
of Elizabethan
collar*

Bite wounds
Trauma from cage
Self-mutilation after 1M
injections (neuritis)
Draining abscess
Burn (thermal!chemical!
caustic)

Abbreviations: H, hamsters; G, gerbils; P, guinea pigs; R, rats; M, mice; C, chinchillas.
* Discussed in detail in text.

diastinum).
After initial thoracic drainage
and oxygen therapy, chemotherary
of mediastinal LSA may be considered.U" '
Insulinorna, or pancreatic beta-cell adenoma/adenocarcinoma,
is common in middleaged and older ferrets. Inappropriately
high
insulin levels result and ferrets become hypoglycemic, with signs of nausea (hypersalivation,
pawing at the mouth) and weakness (sometimes progressing
to seizures). Ferrets with
these presenting signs should have their blood
glucose measured immediately, and should receive nutritional support (SO% dextrose 3 mL
PO, then S to 10 mL A/D or feline PID canned
diet) without delay. Presumptive diagnosis of
insulinoma is made using signalment and history information along with the presence of hypoglycemia (blood glucose less than or equal to
60 mg/mL); researchers question the diagnostic value of serum insulin measurements
and
insulin/glucose ratios. 14Chemotherapy may be
begun once a presumptive diagnosis has been
made; current protocols include frequent feedings, prednisone or prednisolone
(O.S to 2.0
mg/kg PO BID), diazoxide (Proglycem; Baker
Norton Pharmaceuticals,
Miami, FL) (S to 20
mg/kg PO BID), and brewer's yeast (118 to 114

teaspoon BID in food).14,15 Definitive diagnosis
requires exploratory laparotomy and excisional
biopsy of pancreatic nodule(s); metastatic lesions
(or other neoplasia such as adrenal adenoma!
adenocarcinoma or lymphosarcoma) may also be
noted at time of surgery. Surgical treatment
serves to increase the survival times of insulinoma patients, but rarely constitutes a total cure
due to early metastasis of insulinomas; the need
for postoperative chemotherapy should be expected.
Young ferrets that exhibit signs of nausea
have likely ingested foreign items from their
environment.
In contrast, gastrointestinal
obstructions of older ferrets are more commonly
caused by hairball accumulation.
Presenting
signs usually include anorexia, weight loss and
nausea, and occasionally the offending mass
may be palpated.l? Further diagnostic confirmation is made with abdominal radiography;
administration
of barium (2 to S mLlkg via
oro gastric tube) or iohexol (10 mLlkg via orogastric tube; use iohexol diluted 1: 1 with tap
water) provides useful contrast. Standard gastrotomy and enterotomy techniques are appropriate for resolution of the problem. 16
Gastric ulcers have been associated with
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signs of vague abdominal pain, nausea, halitosis, hemoptysis, and melena. Although Helicobacter (formerly Carmpylobacter) spp have been
implicated in their etiology, 17 the cause is
probably multifactorial, including the effect of
environmental stress. 18 If suspected, gastric ulcers can be treated with amoxicillin (20 mg/kg
PO or subcutaneously
[SQ] every 8 to 12
hours) or metronidazole (20 mg/kg PO BID),
PeptoBismol (Proctor and Gamble, Cincinnati,
OH) (0.25 mLlkg PO every 4 to 6 hours), cimetidine (10 mg/kg or intravenous [IV] three
times a day [TID]), and sucralfate (125 mg PO
four times daily [QID]).

Rabbits and Rodents
Pneumonia is a common primary or secondary problem in rabbits and rodents. Dusty caging, wood resin fumes (as from cedar shavings), Pasteurella spp, Streptococcus spp, Bordetella
spp, and Mycoplasma (especially in conjunction
with high ammonia levels, as would be found
in unsanitary cages) have been implicated as
causes of fatal pneumonia. 19 In addition, lung
and liver tissues are considered the "shock organs" of rabbitsf" and rodents. Patients with
dyspnea or hyperpnea should be assumed to
have severe cardiopulmonary disease (with a
guarded prognosis) and treated empirically
with antibiotics (enrofloxacin 5 mg/kg SO BID
for rabbits21,22 or chloramphenicol
sodium
succinate 30 mg/kg 1M once a day [SID] for
rodents/"), furosemide 1 to 4 mg/kg 1M every
4 to 6 hours, and dexamethasone 2.6 mg/kg
1M, and placed into a dark cage with 40% oxygen concentration.
As mentioned previously, the types and dosages of antibiotics must be chosen carefully for
small mammals, or antibiotic-associated diarrhea will likely result. Medications especially
disruptive to the normal gut flora of rabbits
and rodents include penicillins, erythromycin,
clindamycin, and lincomycin, particularly if
given via the oral route. E coli24 and Clostridium
Spp25 overgrow and cause enterotoxemia that is
often fatal. As is the case for any diarrheal disease in rabbits or rodents, treatment should
include discontinuation of any offending medication, intravenous or intraosseous fluid sup-

port, and oral administration of feces from a
healthy animal. If specific anticlostridial therapy is desired, metronidazole, bacitracin, or
vancomycin are available.f" but dosages have
not been fully described for small mammals.
Clostridium
(formerly
Bacillus)
piliformis causes acute hemorrhagic typhlocolitis in
young rabbits ("Tyzzer's disease"), anorexia in
gerbils, and vague clinical signs in other species. Part of the normal intestinal flora, it overgrows in times of stress or its spores are transmitted by the fecal-oral route in unsanitary
conditions. Definitive diagnosis can only be
made by Giemsa or Periodic acid-Schiff stains
of intestinal biopsies. Although treatment of
suspected Tyzzer's disease patients may be attempted using tetracycline 50 mg/kg PO BID
or oxytetracycline 15 mg/kg 1M TID, it is usually unsuccessful. Reduction of environmental
stress and improvement of sanitation (by disinfection with 0.5% sodium hypochlorite solution)26 should prevent clinical disease from occurring in other animals of the same household.
Pregnancy toxemia is fairly common in
heavily gravid rabbits, guinea pigs, and colordilute rats. The large volume of the uterus precludes adequate filling of the stomach, resulting in inadequate caloric intake, mobilization
of the body's fat stores, and acetonerniai";
uterine ischemia or obesity also may cause this
condition.i" Lipemia, acidic ketonuria, hyperkalemia, and CNS signs ensue, sometimes progressing to death. Treatment is directed toward correction of ketoacidosis, but is usually
ineffective. If treatment is attempted, it should
include administration of 0.9% sodium chloride solution IV or intraoperatively (IP), sodium bicarbonate IV or IP (approximately 2
mEq/kg), 50% dextrose IV or IP (1 to 2 mL for
rats and guinea pigs), 10% calcium gluconate
0.5 to 1 ml/kg IV or IP, and continued nutritional support. It should be mentioned that
guinea pigs require exogenous vitamin C daily,
and treatment of anorexia (regardless of etiology) of guinea pigs should always include vitamin C supplementation (10 to 30 mg/kg 1M or
PO SID).
Primiparous guinea pigs are prone to dystocia if first bred after 7 months of age, the
date of closure of the pubic symphysis.23,28
The precocious young have large heads and
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can weigh up to 100 g at birth, necessitating a
large pelvic canal in the dam. Dystocia may also
be caused by concurrent toxemia or obesity.
Cesarean section (using isoflurane anesthesia)29or oxytocin 0.2 to 0.3 U/kg 1M (if symphyseal dilation is at least 20 mm)28 may be
used to resolve the dystocia.
Gastric trichobezoars ("hairballs") are a
common cause of anorexia in rabbits.P" Occasionally, a doughy mass may be palpable in the
cranial abdomen, but radiography (with contrast media) is a more reliable diagnostic tool.
(Fig 1). For patients with severe and acute abdominal signs, aggressive medical and surgical
therapy should be pursued immediately. For
patients whose clinical signs have persisted
fewer than 72 hours, a treatment protocol of
intravenous lactated Ringer's solution (6 mU
kg/hr), metoclopramide 0.5 mg/kg SQ every 4
to 8 hours, and forcefeeding vegetable baby
food or blenderized high-fiber food such as
alfalfa pellets (to guard against hepatic lipidosis) may be effective in promoting passage of
the trichobezoar; after 72 hours of clinical illness or unsuccessful medical treatment, gastrotomy is indicated.v''! Offer water soon after
surgery and force feed (if anorexia persists) 24
hours postoperatively.
Wounds and surgical sites can be difficult to
manage in rabbits and rodents (Ferrets, in contrast, seem to tolerate sutures well). Nearconstant grooming behavior and sharp incisors
make bandages and exposed sutures very
short-lived; skin staples (in rabbitsj'' and buried subcuticular suture patterns (in rodentsl/"
are suggested to resolve these problems. Restriction of head movements by Elizabethan

Figure 1 Radiograph of 22-gauge spinal needle
placed into the femur of a Dutch Rabbit.

collar or "straightjacket" -type bandaging only
serves to cause anorexia and extend recovery
time.
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