Primary Species - Rabbit

Mazaheri-Khamenah et al. 2012. Comparison of time to loss of consciousness and maintenance of anesthesia following intraosseous and intravenous administration of propofol in rabbits. JAVMA 241(1):73-80

Domain 3: Research; Task 1: Facilitate or provide research support; K1: biomethodology techniques (e.g., collection of blood and other body fluids and tissues; handling and restraint; administration of compounds and treatments).
 
SUMMARY
Problem: Intravenous injection of medications in rabbits may be difficult because the fine structure and spasm of peripheral veins. The usefulness of intraosseous (IO) administration for anesthesia of rabbits has not been evaluated. 
Hypothesis: IO vascular access may have some advantages for general anesthesia with specific IO anesthetic agents in rabbits. 
Objective: The purpose was to compare time to loss of consciousness (LOC) and the effective maintenance of anesthesia following IO and IV administration of propofol in rabbits.
 
Material and Methods: 24 New Zealand White Rabbits received a bolus administration of propofol (1% propofol; 12.5 mg/kg IO), (n = 6); or an identical intravenous bolus of propofol (n=6); or IO bolus followed by a constant rate infusion (CRI; 1 mg/kg/min); or identical intravenous bolus followed by CRI by the same route for 30 minutes. Physiologic variables were monitored at predetermined time points; time to LOC and durations of anesthesia and recovery were recorded. Anesthesia was assessed by the change in heart rate, respiratory rate, mean arterial pressure, rectal temperature, and oxygen saturation. Quality of anesthesia and quality of recovery from LOC to return of the righting reflex were evaluated by use of scoring systems.  
 
Results: Results of the study indicated that the IO route was effective for administration of propofol for purposes of anesthesia in rabbits. Quality of anesthesia achieved via IO administration of propofol was comparable with that achieved via IV administration. Loss of consciousness and recovery from anesthesia after propofol administration were each rapid and without complication.
 
Discussion and Conclusion: The effects of IO administration of propofol on the bone marrow should be investigated. In conclusion, IO administration of propofol appears to be as effective as IV injection for induction of LOC or maintenance of general anesthesia in rabbits. 
 
QUESTIONS
1. 
True or False. The use of parenteral administration of anesthetic agents for diagnostic or surgical procedures in rabbits has become important in veterinary practice because of increasing popularity of this species as pets and laboratory animals.
2. 
Intraosseous drug administration has been reported in:
a. 
Humans
b. 
Dogs
c. 
Birds
d. 
Rabbits
e. 
All of them are true
3. 
True or False. The use of the IO route to administer drugs and fluids was common in the 1940s, but it was superseded by use of more modern over-the-needle peripheral venous cannulas.
4. 
In mammals, propofol is metabolized in:
a. 
The liver
b. 
The kidney
c. 
The blood plasma
d. 
All of them are right
5. 
In mammals, propofol is excreted by the kidneys through the metabolites:
a. 
Water-soluble sulfate and CYP3A4
b. 
Water-soluble sulfate and glucuronic acid
c. 
Gluronic acid and CYP2D6
d. 
All of them are right
 
ANSWERS
1. 
True
2. 
e
3. 
True
4. 
a
5. 
b
 
Martorell et al. 2012. Lateral approach to nephrectomy in the management of unilateral renal calculi in a rabbit (Oryctolagus cuniculus). JAVMA 240(7):863-868 

Domain 1; T4

SUMMARY: A 5 year old spayed female rabbit with a history of lethargy, polyuria and polydipsia of 1 month duration was evaluated and was found to have nonregnerative, normocytic, normochromic anemia and an increased plasma calcium concentration.  Radiodense, hyperechoic structures were found in both renal pelves and right unilateral nephrolithiasis.  The calcium carbonate and carbonate apatite nephrolith was surgically removed from right renal pelvis by nephrotomy via a lateral abdominal approach.  The rabbit’s plasma tested positive for antibodies to Encephalitozoon cuniculi and the rabbit was treated with fenbendazole. 

Calcium carbonate precipitation is often seen in normal rabbit urine and urolithiasis is not uncommon in pet rabbits.  Reported factors that predispose formation of uroliths are genetic predisposition, dehydration, metabolic disorders, bacterial or parasitic infection, and nutrition imbalances.  Clinical signs include lethargy, anorexia, weight loss, anuria, stranguria, hematuria, hunched posture, and bruxism.  Nephrolithiasis may be subclinical and an incidental finding.  Blood urea concentrations of slightly above reported reference interval can be normal in rabbits; creatinine concentration is more reliable indicator of renal function.  Proteinuria develops earlier than biochemical changes so urine protein concentrations are useful in early diagnosis.  Renal failure can lead to excessive bone mineralization and mineralization of aorta and kidneys.  Calcium metabolism in rabbits is via passive intestinal absorption and amount of calcium moved from blood to bones is higher in rabbits than other species.  They are also sensitive to Vitamin D toxicosis.  E. cuniculi has been suggested to predispose to formation of nephroliths due to inflammation in the kidneys causing obstruction of urine outflow.
QUESTIONS
1. What are 5 reported or suggested factors that predispose to the formation of uroliths/nephroliths?

2. Which biochemical change is more reliable an indicator of renal function in rabbits, blood urea or creatinine concentration?  And what is a good early diagnostic in rabbits?

3. How do rabbits metabolize calcium from their diet?

ANSWERS
1. Reported factors that predispose formation of uroliths are genetic predisposition, dehydration, metabolic disorders, bacterial or parasitic infection, and nutrition imbalances.  It has also been suggested that E. cuniculi predisposes to nephroliths.

2. Creatinine concentration is a more reliable indicator of renal function than blood urea and urine protein concentration is a useful early diagnostic.

3. Calcium metabolism in rabbits is via passive intestinal absorption and vitamin D is not required.

Chow et al. 2011. Total ear canal ablation and lateral bulla osteotomy for treatment of otitis externa and media in a rabbit. JAVMA 239(2):228-232

Domain 1; Tasks 3, 4

Primary Species: Rabbit (Oryctolagus cuniculus)

 

SUMMMARY: This case report describes surgical treatment of chronic otitis externa in the right ear of a rabbit. Clinical signs included scratching and purulent exudate and eventually pain in the ear. The otitis was nonresponsive to medical management, which included ear cleaning, oral marbofloxacin and otic enrofloxacin drops. 

 

Diagnostics included otic exam, culture, skull radiographs and CT (Figure 1, p. 229). Findings included Pseudomonas aeruginosa infection, periosteal reactions in both tympanic bullae, and an enlarged misshapen right tympanic bulla filled with isoattenuating material. This material was not enhanced by contrast, which supported the presence of exudate and otitis media.

 

A total ear ablation and lateral bulla osteotomy were performed (ear canal anatomy Figure 2, p. 230) with buprenorphine, midazolam and ketamine preanesthesia and isoflurane anesthesia. Polymethylmethacrylate (PMMA) beads containing gentamicin or cefazolin were placed in the bulla and adjacent soft tissues prior to closure to provide continued topical antimicrobial action. This step was considered necessary since the caseous nature of rabbit exudate increases the risk of recurrent abscess. Postoperative management included lidocaine patch placement, reversal of midazolam with flumazenil, buprenorphine, IV LRS with KCl, marbofloxacin, cisapride (a prokinetic agent and possible appetite stimulant for rabbits), and syringe feeding. In addition, artificial tears were applied to address the temporary ipsilateral eyelid droop and lack of palpebral reflex.

 

Other causes of otitis externa in a rabbit include ear mites (Psoroptes cuniculi). Spread of bacteria such as Pasteurella spp. from the respiratory tract via the Eustachian tube can cause otitis media in the absence of otitis externa. Rabbits do not have a horizontal ear canal. The vertical ear canal is composed of the cartilage of the auricle and acoustic meatus and the scutiform cartilage, all of which should be identified and removed for total ear ablation surgery to avoid abscess or fistula formation.

 

QUESTIONS:

1. Which of the following is FALSE regarding rabbit anatomy?

a. The rabbit has no horizontal ear canal

b. The rabbit has an enlarged cecum for hind gut fermentation

c. The rabbit has no Eustachian tube

d. The muscle of the rabbit esophagus is entirely striated 

2. Which of the following is a reversal agent for benzodiazepines?

a. Diazepam

b. Midazolam

c. Atipamizole

d. Flumazenil
ANSWERS: 
1. 
c 
2. 
d

Stanke et al. Successful outcome of hepatectomy as treatment for liver lobe torsion in four domestic rabbits. JAVMA 238(9):1176-1183 

Domain 1
Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY: 4 rabbits (1.5 to 6 years old) were evaluated from June 2007 to March 2009 because of non specific clinical sings including anorexia, lethargy and decreased fecal output. On physical examination, the 4 animals had signs of pain in the cranial portion of the abdomen, gas distension of the gastrointestinal tract, moderately high body condition score and decreased borborygmi. The serum biochemical findings for the rabbits consistently included moderately to markedly high ALT, AST and ALP activities. The CBCs showed mild to moderate anemia with polychromasia. Radiography was performed in 3 of the 4 rabbits and revealed signs of gas accumulation in the gastrointestinal tract, but was not helpful in achieving a diagnosis of liver lobe torsion. 
Results of ultrasonographic examination of the abdomen were diagnostic of liver lobe torsion: abnormalities in shape, size, echogenicity, and blood flow of the liver were detected.

All 4 rabbits underwent surgery, during which liver lobe torsion was confirmed and the affected liver lobe was resected. Histological examination of sections of the excised lobe obtained from 3 of the 4 rabbits revealed severe, diffuse, acute to subacute hepatic ischemic necrosis. All rabbits recovered from surgery; owners reported that the rabbits were doing well 22 to 43 months after surgery.

Although rarely reported, liver lobe torsions may occur in any mammalian species. 4 cases of liver lobe torsion in domestic rabbits were treated at 1 referral center in a 2-year period. The clinical signs of liver lobe torsion are non specific and results of abdominal ultrasonography and serum biochemical analysis are necessary for diagnosis. Given the non specific clinical signs and risk of sudden death, it is likely that liver lobe torsion has been misdiagnosed or not diagnosed in many affected rabbits. Prompt diagnosis and preoperative stabilization are recommended, after which hepatectomy should be performed as soon as possible.

QUESTIONS (T or F):
1.
The clinical signs of a liver lobe torsion in rabbits are non specific

2. 
Liver lobe torsion in rabbits can be diagnosed using CBC, serum biochemical panel and radiographs

3.
Consequences of liver lobe torsion include hemorrhage, release of bacterial toxins and ischemic by-products that lead to shock, disseminated intravascular coagulopathy, and death

4.
During exploratory celiotomy, detorsion of the lobe is performed

ANSWERS:
1. True. Clinical signs are anorexia, lethargy and decreased fecal output

2. False. Diagnosis of liver lobe torsion is not straightforward and can be diagnosed using a combination of tests. Ultrasonography is diagnostic.

3. True

4. False. Detorsion of the lobe should not be performed during surgical manipulation to prevent bacterial toxin release and ischemic reperfusion injury

Marrow et al. 2011. What is your diagnosis? JAVMA 238(4):427-430 

Domain 1; T3: Diagnose disease or condition as appropriate; T4: treat disease or condition as appropriate

Primary Species: Rabbit (Oryctolagus cuniculus)
SUMMARY: An approximately 5 year-old female/spayed Dutch rabbit presented for exophthalmia of the left eye of 1.5 months duration. On physical exam, vitals were within normal limits and no relevant abnormalities were found on head and neck palpation or oral examination. The left eye was exophthalmic and unable to be retropulsed with gentle pressure. A miotic pupil and positive dazzle reflex were noted on ophthalmic examination of the left eye, the right eye appeared normal. A high percentage of heterophils were found on CBC, though the WBC and absolute heterophil counts were within the normal reference range. No clinically relevant abnormalities were noted on serum chemistry analysis. VD and Lateral skull radiographs were taken by the referring vet; on the VD radiograph a large soft tissue opacity associated with the left orbit is evident, and the left zygomatic arch is decreased in thickness when compared to the right zygomatic arch. Computed tomography (CT) of the skull was performed and a large soft tissues density mass measuring approximately 2.2x2.1x3.3 cm was seen medial to the left zygomatic arch. This mass resulted in a dorsolateral displacement of the retrobulbar fat and globe of the left eye. The thickness of the left zygomatic arch was again decreased when compared to the right zygomatic arch. Widening of the mandible adjacent to the second and third left mandibular molars was present, and the left third mandibular molar was overgrown laterally into the buccal soft tissue. A fine needle aspirate of the soft tissue opacity revealed necrotic debris consistent with an abscess. Surgical exploration revealed an encapsulated abscess extending from the left mandibular molars dorsally under the left zygomatic arch and into the retrobulbar space. The abscess communicated with the oral cavity at the overgrown third left mandibular molar. Resection of the abscess was performed without enucleation. Retrobulbar abscess formation secondary to dental disease is the most common cause of unilateral exophthalmia in rabbits, and the diseased teeth are more likely to be the maxillary cheek teeth. This report is unique in that the abscess originated from the mandibular molars and extended to involve the zygomatic arch and the floor of the orbital cavity.  The use of CT in this case also demonstrates the ability to overcome the structure superimposition typically seen in conventional radiographic images.

QUESTIONS:
1. True or False: One of the most common causes of unilateral exophthalmia in a rabbit is retrobulbar abscess formation secondary to dental disease.

2. Retrobulbar abscesses are more likely to be associated with which set of teeth?

a. Upper incisors

b. Lower incisors

c. Mandibular cheek teeth

d. Maxillary cheek teeth

3. Diagnostic imaging of rabbit dental disease traditionally involves what?

a. VD and Lateral radiographs only

b. CT scan of the skull

c. Multiple radiographs of the skull in various radiographic views

ANSWERS:
1. True

2. d
3. c
Woodhouse and Hanley. 2011. What is your diagnosis? JAVMA 238(3):289-292 

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3: Diagnose disease or condition as appropriate

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY: A 10 year old sexually intact female European Rabbit was anesthetized as part of a routine physical exam.  Abdominal palpation revealed a firm, tubular mass in the caudoventral portion of the abdomen.  CBC revealed a mild leucopenia with a monocytosis.  Serum biochemical analyses revealed a high alkaline phosphatase.  Abdominal radiographs shows a tubular soft tissue opacity extending into the pelvic inlet with diffuse foci of mineralization.  An exploratory laparotomy was performed and the surgeon identified an enlarged uterus which was excised.  The final diagnosis made by microscopic evaluation of the uterine tissue was uterine adenocarcinoma.  Uterine adenocarcinoma is the most common neoplasia seen in female rabbits.  Age is the primary risk factor and can reach an incidence of >80% in does > 4 years old.  Metastasis occurs late in the disease both by hematogenous dissemination and by direct extension to adjacent organs from the uterine serosa.  

QUESTIONS:
1. What is the genus/species of the European Rabbit?

2. What are differential diagnoses for an abdominal mass in a female rabbit?

3. What are the clinical signs associated with uterine adenocarcinoma in a rabbit?

4. What is the recommendation for prevention of uterine adenocarcinoma in rabbits?

ANSWERS:
1. Oryctolagus cuniculus

2. Uterine neoplasia, pyometra, hydrometra, metritis, endometrial hyperplasia, abdominal abscess, granuloma or hematoma

3. In breeding does:  decreased fertility and litter size, reproductive abnormalities such as stillbirths.  In non-breeding does:  hematuria, serosanguineous vaginal discharge

4. Routine ovariohysterectomy prior to 2 years of age

Taylor et al. 2010. Long-term outcome of treatment of dental abscesses with a wound-packing technique in pet rabbits: 13 cases (1998-2007). JAVMA 237(12):1444-1449 

Domain 1:  Management of Spontaneous and Experimentally Induced Diseases and Conditions; T2. Control spontaneous or unintended disease or condition

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY:  Dental abscesses are common in rabbits due to root elongation, crown deformities, malocclusion, dental spurs and food impaction.   The treatment has been challenging because the thick caseous nature of the purulent material produced and the difficulty in identifying the causative organism.  In many cases the infection has an anaerobic component which has been challenging to culture and identify.  This study is a retrospective study 13 pet rabbits that were treated with a minimal surgical debridement followed by antimicrobial-impregnated gauze packing of the abscess cavity.  

Rabbits received a general physical exam prior to anesthetization with isoflurane or sevoflurane.  Under anesthesia, appropriate dental work (examination, trimming, extractions, etc) was performed.  The skin over the abscess was prepped and incised at the most dependent portion.  The abscess cavity was cleaned and flushed with saline prior to being packed with antibiotic-impregnated sterile gauze.  The skin was closed over the site and systemic antibiotics were administered.  Samples were collected for culture.  This surgical procedure was repeated weekly until the abscess cavity was almost completely closed.  

Cultures revealed a combination of anaerobic and aerobic bacteria.  Antibiotics most commonly used for packing procedures were ampicillin and clindamycin.  The antibiotics most commonly given systemically were trimethoprim-sulfamethoxazole with metronidazole and azithromycin.  In some cases, antimicrobial-impregnated polymethyl methacrylate (AIPMMA) beads were used.  These beads were found to be valuable when the abscess involved focal bone defects and early osteomyelitis, but were not of significant benefit in other cases.  In all, 13 of 14 abscesses resolved with this treatment.  

QUESTIONS:

1. What are AIPMMA beads?  How do you use them?

2. What type of bacteria is most commonly found in dental abscesses in rabbits?

3. What class of drugs is metronidazole?  Azithromycin?  What bacteria do they cover?

ANSWERS:

1. Antimicrobial-impregnated polymethyl methacrylate beads.  Each batch of beads must be mixed and packaged under sterile conditions with the addition of only 1 or at most 2 thermostable antimicrobials.  

2. Dental abscesses in rabbits are usually a combination of both aerobic and anaerobic bacteria.  Since anaerobic bacteria are difficult to culture, it is recommended that sterile slide prep is made from a swab of the lesion.  If no bacteria grow in culture, check the stained slide for the presence of bacteria.

3. Metronidazole is a synthetic nitroimidazole antibacterial and antiprotozoal agent whose exact mechanism of action is not known.  It is used for anaerobic infections and protozoal infections.  NOTE:  It is prohibited by the FDA for use in food animals.  


Azithromycin is a semisynthetic azalide macrolide antibiotic.  It is considered a bacteriostatic antibiotic with a broad spectrum against gram positive and gram negative organisms.  
Brown et al.  2010.  Pathology in Practice. JAVMA 237(11):1257-1260. 

Domain 1 – Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY: 3.5 year old spayed female Blanc de Hotot rabbit with a history of anorexia and lethargy for 7 days; dyspnea of 3 days.  Evaluation showed dyspnea, slightly cyanotic mucous membranes and increased bronchovesicular sounds more pronounced on the left side.  Thoracic radiographs revealed pleural effusion and left sided mass.  FNA of thoracic mass revealed numerous, variable sized clusters of differentiated epithelial cells with brightly eosinophilic amorphous/fibrillar material and individual cells with indistinct cell borders, vacuolated cytoplasm, mild anisocytosis and anisokaryosis.

CT showed a nonresectable mass in the thoracic cavity. At necropsy, numerous masses were detected in the abdomen and thorax, which were adhered and/or displacing lung lobes.  A large, multilobulated tan to pink mass was located cranial to the urinary bladder.

The mass cranial to the urinary bladder was consistent with uterine tissue and revealed a poorly demarcated neoplasm, which effaced the endometrium, infiltrated the myometrium and the serosal surface of the uterine stump.  Histologically, a similar neoplasm had replaced most of the left lung tissue part of the right caudal lung lobe.

Morphologic Diagnosis:  uterine adenocarcinoma with metastasis to lungs, diaphragm, spleen, mesentery and cecum.

Comments:  Uterine adenocarcinoma is the most common neoplasm in sexually intact female rabbits, reaching as high as 60% in rabbits > 4 years old. 
Clinical Signs Associated With Uterine Adenocarcinoma: intermittent/cyclic hematuria, bloody vaginal discharge, weight loss; lethargy, anorexia, dyspnea and pale mucous membranes follow after the metastasis to the lungs, with uterine hemorrhage often being life threatening.  Often a slow growing neoplasm, ovariohysterectomy is curative once identified, unless local invasion or distant metastasis has already occurred.

QUESTIONS:

1. 
The most important risk factor in the development of uterine adenocarcinoma in female rabbits is:


a. 
Age


b. 
Nutrition


c. 
Environment


d. 
Number of litters

2. 
True/False: When performing and ovariohysterectomy in a rabbit, the uterus may be ligated cranial or caudal to the cervices at the level of the vagina.  However, due to the possibility of uterine stump adenocarcinoma development, it is recommended the uterus be resected at the vaginal side of the cervices.

ANSWERS:

1.  
a
2. 
True
Arzi et al.  2010.  Diagnostic imaging in veterinary dental practice.  JAVMA 236(4):405-410. 

Task 1

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY: An 8 year old male lop-eared pet rabbit presented with swelling of the caudal aspects of the left maxilla and mandible, inappetence, fever and dyspnea.  Previous history included an abscess of the right maxilla.  Physical exam revealed a diffuse soft tissue enlargement with several discrete nodular subcutaneous masses rostrally.  The rabbit showed signs of pain when the mass was palpated.  The left eye was displaced laterally.  Intraoral exam under anesthesia revealed incisor, premolar and molar malocclusion.  CBC, serum biochemistries and urinalysis were within normal limits.  Radiographs and CT images were acquired.  Skull radiographs showed soft tissue enlargement and thickening of the tympanic bullae. Apical enlargement of the mandibular premolars and molars was noted.  On CT images, an expansile lesion dorsal to the left maxillary molar teeth was seen accompanied by osteopenia of the left maxilla in the affected area.  Differentials considered included granuloma, abscess, neoplasia, hematoma, cyst, salivary sialocele, retrobulbar fat prolapse, lacrimal gland disease, foreign body and trauma.  After the rabbit was stabilized, the animal was taken to surgery where the involved teeth were extracted and the associated abscess debrided.  Cultures from the abscess yielded Aracanobacterium pyogenes, Bacteroides, Prevotella, Fusobacterium and Peptostreptococcus anaerobius.  Post-operatively the rabbit received enrofloxacin, penicillin G potassium and meloxicam.  The lesions resolved and have not recurred.  

QUESTIONS:

1. Are rabbit teeth hypsodontic, brachydontic or both?

2. What is the most likely explanation of the etiology of this abscess?

ANSWERS:

1. 
All incisors and cheek teeth (premolars, molars) are hypsodontic in rabbits.   

2.  
Facial and jaw abscesses in rabbits are most likely the result of endodontic infection or periodontal infection if no trauma/penetrating foreign body is found.

Stieve-Caldwell et al.  2009.  What is your diagnosis?  JAVMA 235(6):665-666. 

Domain 1, Task 3: Diagnose disease or condition as appropriate Domain 1, Task 4: Treat disease or condition as appropriate 

Primary Species: Rabbit (Oryctolagus cuniculus)

One line summary: This article describes a case of a Pasteurella multocida infection of the upper respiratory tract and middle and inner ear in a Dutch rabbit.  It also highlights the use of computed tomography as a diagnostic modality.

SUMMARY: A 3-year old intact male Dutch rabbits was presented with nasal discharge, head tilt and laterally recumbent for 5 hours prior to admission.  Upon examination, mucopurulent discharge from both nares and large amounts of cellular debris in the left ear were observed.  Further diagnostics included blood work, samples taken for bacterial culture, X-rays and computed tomography

(CT) of the skull.  

The results showed leukocytosis without any abnormal biochemical indices. The X-rays and CT showed soft tissue material filling the left external ear with destruction of the left osseous bulla and temporal bone.  The bacterial samples confirmed Pasteurella multocida infection of the left ear, which extended into the brain, with concurrent right otitis media and rhinitis. In this case, the CT imaging proved to be superior in determining severity of destruction.

Treatment included flushing of the ears with enrofloxacin-silver sulfadiazine otic solution, subcutaneous administration of enrofloxacin and, the animal was sent home with both optic and oral antibiotics, to return for weekly SC injections of penicillin G procaine.  6 weeks later, respiratory signs had resolved, the head tilt persisted and as such enrofloxacin was continued for another 4 weeks.

QUESTIONS:

1. 
List the 3 imaging techniques mentioned in this article that can be used to assess the rabbit’s osseous bullae?

2. 
What are the clinical presentations of Pasteurella multocida in rabbits?

3. 
List some differential diagnoses of head tilt in the rabbit.

ANSWERS:

1. 
Ultrasound, X-rays and Computed Tomography (CT) 

2. Rhinitis, sinusitis, pneumonia, otitis media, otitis interna, conjunctivitis, abscess formation, genital infection and septicaemia 

3. Bacterial infections, parasitic infections, foreign body, trauma, cerebrovascular accident, toxicoses, heat stress, liver disease, neoplasia, inflammation of middle and inner ear.

Muller et al.  2009.  Encephalitis in a rabbit caused by human herpesvirus-1.  JAVMA 235(1):66-69 

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task K7 - Epidemiology including species-specific susceptibility to induced disease  

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY:  An 8-month old male rabbit presented with anorexia, epiphora of the left eye, bruxism, hypersalivation and ataxia.  Physical exam revealed CNS dysfunction including incoordination, myoclonic seizures and opisthotonus.  Hematology and serum biochemistry were within normal limits with the exception of lymphopenia, monocytosis and increased creatine phosphokinase and total protein.  Serum antibodies to Encephalitozoon cuniculi and Toxoplasma gondii were not detected.  Supportive care including antibiotic therapy was unsuccessful and 7 days after admission, the rabbit became recumbent and stuporous.  The rabbit was euthanized and submitted for necropsy.  No gross CNS lesions were noted.  Histological examination revealed a severe, diffuse, nonsuppurative meningoencephalitis with severe, acute, multifocal neuronal degeneration and necrosis and degeneration in the cerebrum, cerebellum and brainstem.  A few large, eosinophilic intranuclear inclusion bodies were noted in the cerebrum.  Giemsa and PAS staining failed to reveal the presence of E. cuniculi or T. gondii.  In situ hybridization was performed to detect HHV-1 and the process revealed HHV-1 DNA in the nuclei of glial cells, lymphocytes, and neurons.  This was confirmed with PCR assay.  Additional information from the owner indicated that she had a severe herpesvirus infection 5 days before the onset of clinical signs in the rabbit. The owner had nose-to-nose and mouth-to-nose contact with the rabbit.  

HHV-1 (herpes simplex virus) is an alphaherpesvirus and is strongly neurotropic and can establish latent infections in neuronal cells.  Humans are the primary host, but rats, rabbits, mice and chinchillas are all susceptible.  In rabbits, the virus is exclusively neurotropic and infection is almost always fatal.  The first clinical signs were epiphora and conjunctivitis.  This is important because the initial presenting signs for all other neurological disease in rabbits do not include these signs.  Therefore, detection of severe conjunctivitis and keratitis may be used for the diagnosis of herpesvirus infection in rabbits with CNS impairment.  

In this case, human to rabbit (anthropozoonotic) transmission was not verified due to lack of samples from the owner.  Reports of human to animal transmission of disease are generally less common than those of animal to human transmission.  However, it is likely that the rabbit succumbed to disease transmitted from the owner.

QUESTIONS:

1. What is anthropozoonotic transmission?

2. Human herpesvirus-1 is an:

a. Alpha herpesvirus

b. Beta herpes virus

c. Gamma herpes virus

3. Animals susceptible to human herpesvirus include:

a. Rabbits

b. Rats

c. Mice

d. Chinchillas

e. All of the above

4. What animal model is used to investigate the pathogenesis of HHV-1 encephalitis in humans?

a. Rabbits

b. Rats

c. Mice

d. Chinchillas

5. What clinical sign may differentiate HHV-1 infection from other disease processes that result in CNS impairment in rabbits?

a. Seizures

b. Conjunctivitis

c. Circling

d. Ataxia

ANSWERS:

1. Transmission of an agent from humans to animals

2. a

3. e

4. a

5. b

Franco and Cronin.  2008.  What is your diagnosis?  JAVMA 233(1):35-38.  

Primary Species: Rabbit (Oryctolagus cuniculus)

Task 1: Prevent, Diagnose, Control and Treat Disease.

Task 2: Prevent, Alleviate, and Minimize Pain and Distress

SUMMARY: A 1- year old sexually intact female domestic rabbit was examined because of intermittent diarrhea and had a grunting sound of 3 days duration.   The rabbit’s diet consisted of pellets, vegetables, and timothy hay, with raisins as treats.  The rabbit appetite did not change as well as the activity level.  The owner let the rabbit free roam in the house and chews on the household objects, including carpeting.

During physical examination, the rabbit was responsive and active but an occasional sneeze was observed.  On palpation, the abdomen felt mildly distended.  Fecal specimen was negative for ova or parasites (direct and floatation examinations).

Radiologic diagnosis – Only dorsoventral radiographic view of the body was obtained.

No obstruction or foreign bodies were identified.  In the caudal portion of the thorax, there appeared to be a mass in the right caudal thorax.  The cardiac shadow is obscured, suggesting pleural effusion.  Two days later, the rabbit had been normal at home and that the diarrhea had resolved.  To obtain additional thoracic views, the animal was sedated with midazolam (1 mg/kg), IM.  A single large (3.7 X 3.2-cm), well circumscribed soft tissue opacity is in the right caudal lung lobe.  The cardiac silhouette was indistinct, which may be attributable to a small amount of free pleural fluid or a large amount of fat within the thoracic cavity.  Differential diagnoses included an abscess, granuloma, primary or metastatic neoplasia, or a parasitic cyst.

The following day, an ultrasound-guided fine-needle aspirate of the mass was obtained (rabbit was anesthetized).  The mass is hypoechoic and has a thick, hyperechoic wall.  Some echogenic flocculent material was in the center, consistent with an abscess. Cytological examination of the aspirate revealed that Pasteurella sp. was isolated

Since the antimicrobials were unlikely to be effective in resolving the abscess, thoracotomy was recommended for lobar resection.  The owners declined the treatment.

Twenty-days later, the rabbit was returned for evaluation.  Upper airway stertor was auscultable over the frontal sinuses.  Treatment was initiated with enrofloxacin (6 mg/kg, PO, q 12 h), but the rabbit appetite decreased substantially, so the treatment was stopped after only 3 days.  The rabbit’s appetite returned to normal, and its clinical signs resolved after several days.  An approximately 1 month after initial examination, the rabbit appeared clinically normal.

QUESTIONS:

1. Pasteurella multocida infections are considered common in rabbits and frequently occur in the respiratory tract.  True or False

2. To obtain additional thoracic views, the animal was sedated with what kind of anesthesia agent? Dosage and route? 

3. 
What kind of bacteria was isolated from fine needle aspirate of the abscess?

4. 
What kind of antibiotic was used in this case? Dosage and route?

5. The rabbit appetite was decreased substantially after treatment with antibiotic in question number 4.  True or False

6. 
After antibiotic treatment was stopped on the third day, the rabbit’s appetite returned to normal, and its clinical signs resolved after several days.  True or False

ANSWERS:

1.
True

2.
Midazolam (1 mg/kg), IM

3.
Pasteurella sp.

4.
Enrofloxacin 6 mg/kg, PO q 12 h

5.
True

6.
True

Matinez-Jimenez et al.  2007.  Endosurgical treatment of a retrobulbar abscess in a rabbit.  JAVMA 230(6):868-872. 

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY:  A 1-year old female intact Netherland dwarf rabbit presented to the hospital with a 3 week history of lethargy, decreased appetite, exophthalmia OS, a resolved draining tract from a left facial abscess (previously surgically treated and received ax), and bilateral nasal discharge.  The rabbit was found to have a normochromic macrocytic anemia with anisocytosis and polychromasia, mild leukocytosis, and was negative for serum anti-P. multocida antibody titers.  Radiographs revealed severe malocclusion of premolars and molars, whose roots appeared to penetrate into the left retrobulbar space.  The rabbit was anesthetized and endoscopy was used to observe elongation and a lingual spur associated with the left mandibular fourth premolar, which was reduced with a dental burr.  The left second maxillary molar was loose and was removed, revealing an exudate in the socket.  (Culture of the exudate revealed a mixed population of gram positive and gram negative bacilli with PMNs.)  The socket was debrided and flushed with sterile saline containing gentamicin and doxycycline.  Meloxicam, triple antibiotic ophthalmic ointment, and pen G were prescribed following surgery.  Later culture results revealed Pseudomonas aeruginosa and Enterococcus and ciprofloxacin was added to post-op treatment.  The rabbit improved following surgery but at three weeks post-op a caseous plug was observed at the extraction site and, consequently, was removed and flushed as before and an antibiotic impregnated dental ceramic was used to fill the defect.  No further complications were reported 1 year later.

QUESTIONS:
1.  
All of the following are causes of exophthalmia in rabbits, except:

a)  
Retro-orbital abscess

b)  
Neoplasia

c)  
Lacrimal gland disease

d)  
Glaucoma

e)  
Foreign body

2.  
Why is rabbit retrobulbar abscess prognosis guarded to grave?

3.  
Which bacteria are most common in retro-orbital abscesses?

ANSWERS:
1. 
d (this causes buphthalmia!)    

2. 
Because rabbits form caseous exudates in thick-walled capsules, and incomplete removal leads to recurrence.

3. 
Fusobacterium nucleatum, Actinomyces, Streptococcus milleri, (Pseudomonas and Enterococcus in this study), and Pasteurella multocida.

>>>>>>>>>
Eidson et al.  2005.  Rabies virus infection in a pet guinea pig and seven pet rabbits.  JAVMA 227(6):932-935.  
Task 1 - Prevent, Diagnose, Control, and Treat Diseases

Primary Species: Rabbit (Oryctolagus cuniculus)

Secondary Species: Guinea Pig (Cavia porcellus)
SUMMARY: A 6 year old guinea pig with exposure to a raccoon bit its owner.  Six days after the bite, it was euthanized and submitted for rabies testing, and was positive with the raccoon variant of the virus.  Clinical signs included a poor coat, weepy eyes, and thin body condition. Between 1992 and 2001 the Wadsworth Center Rabies Lab in New York diagnosed rabies in 7 rabbits.  Three rabbits had been exposed to raccoons and one had been exposed to a skunk.  All seven infected rabbits had the raccoon variant of the virus.  Clinical signs in these rabbits included paralysis (the most common clinical sign), mild hypersalivation, biting the air, lethargy, anorexia, and death.  Rabbits infected with rabies usually develop paralytic rabies.  Some rodents with rabies have died without manifesting clinical signs.  No human in the US has reportedly developed rabies after exposure to a rabid rodent or rabbit. To prevent rabies virus infection, domestic rabbits and pet rodents should be protected from contact with wild animals.  Bites and scratches to humans from rodents and lagomorphs should be evaluated for potential rabies virus exposure on an individual basis, with consideration of whether the animal was caged outside or permitted outdoors unsupervised.

QUESTIONS

1.
How long is the recommended quarantine period for rabbits that are exposed to potentially rabid wild animals (according to the article)?

a. 
14 days

b. 
30 days

c. 
3 months

d. 
6 months

2.
The most common variant of the rabies virus found in the Eastern US is:
a. 
Skunk

b. 
Raccoon

c. 
Bat

3.
Rabbits and rodents are considered _____________ since the virus is not commonly found in them; they contract strains of the virus usually hosted by other animals; and have not been found to be natural reservoirs for the virus.

a. 
Spillover species

b. 
Terrestrial species

c. 
Zoonotic species

4.
The mortality rate of rabies in humans and animals is:

a. 
100%

b. 
Near 100%

c. 
95%

d. 
Near 95%

5.
The two forms of rabies are (according to the article):

a. 
Seizure and flaccid

b. 
Furious and weak

c. 
Furious and paralytic

ANSWERS:

1.
d
2.
b
3.
a
4.
b
5.
c
Pilny and Hess.  2004.  What is your diagnosis?  JAVMA 225(5):681-682.

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY: A 3-year-old M/N rabbit presented for a 4-day history of anorexia, lethargy and lack of fecal output.  Relevant history included inappropriate diet (seeds, vegetables and fruit) and diagnosis of enamel points on the lower molars one week prior to presentation (dental repair was performed at that time).  On PE, the rabbit was QAR and dehydrated with signs of abdominal pain.  Radiographs showed severe gaseous dilation of the stomach, intestines and cecum with soft tissue opacities consistent with trichobezoars.

Gastric stasis is prone to occur in rabbits that are on high-carbohydrate, low-fiber diets.  Lack of exercise also contributes to the development of stasis and ileus.  Radiographs taken of rabbits with GI stasis may show gas and ingesta of the stomach, though this is not pathognomonic for stasis, as gas and food are normal findings.  However, gas and food in an anorexic rabbit is suggestive of GI stasis.  

Treatment of GI stasis generally consists of supportive care and medical therapy: rehydration, force feeding, prokinetics, intestinal lubricants and simethicone.  Analgesic may also be considered to reduce pain secondary to gastric distension.  Most rabbits respond to medical therapy and are generally not good candidates for anesthesia and surgery; thus; surgery is not indicated unless obstruction is detected or if medical therapy is unsuccessful.

QUESTIONS:
1.  
Aside from an inappropriate diet and decreased exercise, what are some other potential causes of gastric stasis in rabbits? 

2.  
What are a few common situations that result in excessive grooming in rabbits?

3.  
What is the scientific name of the rabbit?

ANSWERS:
1.  
Dental disease, stress, chronic inflammatory diseases, and excessive grooming

2.  
Seasonal shedding, prepartum period, ectoparasite infestation

3.  
Oryctolagus cuniculus

Campagnolo et al.  2003.  Outbreak of rabbit hemorrhagic disease in domestic lagomorphs.  JAVMA 223(8):1151-1155.

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY: On August 19, 2001, the owners of a rabbit farm in Illinois reported acute onset of a fatal disease among their rabbits.  The production facility consisted of two separate units: an export isolation unit (< 2month old, miniature white Rex rabbits) and a show flock unit (New Zealand White rabbits); units were separated by a distance of 200 feet.  Prior to the outbreak, there was no history of disease in either unit, and the rabbits were not vaccinated against diseases.
On August 14, 2001, the owners purchased 72 miniature white Rex rabbits from a seller in Utah.  Two of the 72 rabbits died during transport; the remaining 70 rabbits were introduced and commingled in the export isolation unit.

Clinical signs (depression, anorexia, fever, paddling, convulsion, and rectal temperatures from 101 to 104(F) were observed among rabbits in the export colony on August 17, 2001.  Three 4 to 5 month old miniature Rex rabbits from the export unit died suddenly after having signs of illness.

Because of the concern that the rabbis on the farm had rabbit hemorrhagic disease (RHD), liver specimens that were collected from the dead rabbits were assessed for RHD viral antigen by hemagglutination assay and viral antigen detection ELISA.  All suspensions of livers from the rabbits yielded strong positive HA results, indicating the presence of RHD viral antigen.  The ELISA also detected RHDV antigen in the rabbit liver specimens.

By August 20, 2001, 7 rabbits in the export unit had died.  At this time, the entire farm was placed under quarantine.  By August 23, 2001, illness and 48 deaths were detected among the show flock unit animals.  On August 31, 2001, the rabbit farm was depopulated; the carcasses were buried onsite.  The metal cages, feed bowls, water dispensers, and building structures were cleaned and disinfected with a 2% sodium hypochlorite solution.  The dirt floor below the rabbit cages was sprayed with disinfectant, and calcium hypochlorite was applied.  All wood materials were burned or buried.  Before quarantine restrictions were rescinded and repopulation was allowed, several sentinel rabbits were placed in cages on the premise and observed for a period of approximately 1 month.

Further investigation identified that the rabbit farm in Utah (from which 72 rabbits had been purchased by the Illinois producer) was the source of the outbreak that affected several states.

RHD is an acute, highly contagious, fatal disease of domestic and wild lagomorphs of the species Oryctolagus cuniculus.  North American lagomorphs, humans and other animal species are not susceptible to RHD.  RHD is caused by a virus belonging to the Caliciviridae family that has a predilection for hepatocytes and replicates in the cytoplasm of these cells.  The disease is transmitted by direct or indirect contact with infected rabbits. Secretions and excretions from infected rabbits are the main sources of direct horizontal transmission of RHDV, although aerosol transmission is also important.  Exposure can also occur via contaminated fomites such as cages, feeders, shoes, and clothing.  Rodents and humans can also act as mechanical vectors of the virus.  The incubation period for RHD is usually 24 to 72 hours.  Infected rabbits usually develop pyrexia, with rectal temperatures that may be as high as 105F.  Death generally occurs 24 to 72 hours after infection and onset of fever.  The disease is confined to adult rabbits that are > 2months of age; younger rabbits are unaffected.  Clinical signs include fever, anorexia, apathy, lethargy, reluctance to move, signs of depression, loss of appetite, dyspnea, congestion or eyelids, tachycardia, incoordination, opisthotonos, spasms, paddling, convulsions, vocalization, and sudden death.  It is not uncommon to for RHDV infected rabbits to be found dead in their cages without prior manifestation of illness.  A serous bloody discharge from the nostrils may be evident at death.

Rabbits that die as a result of RHD are often in good body condition and have full stomachs.  At necropsy, typical findings include acute necrotic hepatitis, splenomegaly, disseminated intravascular coagulation and hemorrhage in various organ systems.  Lymphoid necrosis may be evident in the spleen or lymph nodes, in chronic cases, catarrhal enteritis involving the small intestine and generalized jaundice are prominent.  Infected rabbits that recover can become resistant to the infection and carry and shed the virus for approximately 1 month.  The morbidity and mortality rates associated with epizootics of RHD can be as high as 90 to 100%.

An effective, inactivated vaccine for RHD has been developed and is commercially available for use in those countries in which the disease is endemic, but the vaccine is not legally available for use in the US.

The outbreak described here is the first reported epizootic in Illinois and only the second of 3 occurrences of the disease in the United States.  With or without accompanying clinical signs, sudden deaths among rabbits should alert the owners of rabbits or veterinarians to the possibility of RHD.  If the disease is suspected, it is imperative that the appropriate state or federal veterinarian’s office is contacted immediately.

QUESTIONS:
1.
As described in the article, what is an appropriate disinfectant for decontamination of a RHD infected rabbit facility?

2.
Rabbits of which species are susceptible to RHD?

a.
Sylvilagus floridanus

b.
Lepus americanus

c.
Oryctolagus cuniculus

d.
Lepus californicus

e.
All of the above

3.
A virus belonging to which virus family causes RHD?  

4.
What are the typical signs seen at necropsy of RHD infected animals?

ANSWERS
1.
2% sodium hypochlorite

2.
C

3.
Caliciviridae

4.
Rabbits that die as a result of RHD are often in good body condition and have full stomachs.  At necropsy, typical findings include acute necrotic hepatitis, splenomegaly, disseminated intravascular coagulation and hemorrhage in various organ systems.  Lymphoid necrosis may be evident in the spleen or lymph nodes, in chronic cases, catarrhal enteritis involving the small intestine and generalized jaundice are prominent.  

McTier et al.  2003.  Efficacy and safety of topical administration of selamectin for treatment of ear mite infestation in rabbits.  JAVMA 223(3):322-324.

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY:  This was a randomized controlled study done in mixed-breed domestic rabbits with active Psoroptes cuniculi mite populations and clinical ear lesions.  The objective of the study was to evaluate the efficacy and safety of topically administered selamectin in rabbits with naturally infested with P. cuniculi.  Selamectin is a macrocyclic lactone of the avermectin subclass.  A major advantage of selamectin is that topical application of a single dose has proven effective against a variety of ectoparasites in cats and dogs.  P. cuniculi is a common parasite that causes infestation in the body and ears of rabbits.  It typically presents as a gray-brown mass of crusts, scabs, mites and their waste, and inflammatory exudates.  Removing the crusts and treating topically may be painful, and cross-resistance to topical parasiticides is common.  Psoroptes mites are generally sensitive to macrocyclic lactones, and subcutaneous injections of ivermectin have been used to treat P. cuniculi ear mite infestations in rabbits.  However, multiple injections of ivermectin are typically needed.  Rabbits were randomly allocated to 1 of 6 treatment groups.  Two of these groups received vehicle either once or twice over a 56 day period.  The remaining 4 groups received selamectin (6 mg/kg or 18 mg/kg) either once or twice over a 56 day period.  Selamectin or vehicle was applied directly to the skin at the base of the neck, cranial to the scapulae, thereby eliminating any need to manipulate the affected ears.  Animal health was monitored daily, otoscopic exams were performed weekly, and ear lesion size was measured weekly.  At the end of the study, all animals were euthanized and quantitative counts of viable P. cuniculi mites were done.  Lesion sizes for all selamectin-treated groups were significantly reduced as compared with vehicle-treated animals, but there were no differences in lesion size between selamectin-treated groups.  All rabbits in the selamectin-treated groups were free of P. cuniculi mites on days 7 through 56 of the study whereas controls remained infested.  No adverse reactions associated with selamectin treatment were observed.  However, no detailed toxicity studies on selamectin in rabbits have been reported, but this drug has been shown to be safe in cats and dogs.  Results of this study suggest that a single topical application of selamectin at a dose of 6 or 18 mg/kg can completely eliminate mites from rabbits naturally infested with P. cuniculi.  Selamectin is not currently approved for use in rabbits in the United States or elsewhere in the world.

QUESTIONS: 

1. For which of the following species IS Otodectes cynotis NOT a commonly acquired aural infestation?

A.
Cats

B.
Dogs

C.
Rabbits

D.
Ferrets

2.
Selamectin has been used successfully in cats and dogs to treat all but the following ectoparasites:

A.
Otodectes cynotis

B.
Ctenocephalides felis

C.
Sarcoptes scabiei

D.
Psoroptes cuniculi
3.
How was the selamectin or vehicle administered to the rabbits in this study?

A.
Intravenously via the cephalic artery

B.
Subcutaneously in the intrascapular region

C.
Topically by direct application to the skin at the base of the neck

D.
Topically by direct application to the ears

E.
Orally in the drinking water

4.
True/False.  Selamectin is currently approved for use in rabbits in the United States.

ANSWERS: 

1.
C.  Rabbits.  Psoroptes cuniculi is a common parasite that causes infestations in the body and ears of rabbits.

2.
D.   Psoroptes cuniculi is a common ectoparasite of rabbits.

3.
C.  Topically by direct application to the skin at the base of the neck, cranial to the scapulae.

4.
False.  Selamectin is not currently approved for use in rabbits in the United States or elsewhere in the world.


Wolf et al.  2002.  What is your Diagnosis?  JAVMA 221(3):357-358.

Primary Species: Rabbit (Oryctolagus cuniculus)


SUMMARY:
Signalment: 3-year-old castrated male rabbit 

Presenting Complaint: 2.5-year history of intermittent GI stasis, voluminous soft feces. 

Physical Exam: Obese, lethargic, mild abdominal discomfort on palpation. 

Ancillary Tests: Fecal float negative. Two discrete, mineralized opacities in left caudal abdominal quadrant seen on abdominal radiographs (see films, p. 357). Larger opacity appeared to be within a soft tissue mass. Although not done in this case, GI contrast study with barium sulfate or abdominal ultrasound would have helped determine if mass was outside of intestines. 

Differential Diagnosis: Foreign body; mineralized peritineoliths; dystrophic mineralization of a degenerative, neoplastic, or inflammatory process. Treatment: Initially, supportive care (fluids, petrolatum, butorphanol, hand feeding leafy green vegetables), with improvement in animal's appetite. Repeat radiographs 2 days later showed no changes. Exploratory laparotomy done. White, mineralized, firm mass found embedded in mesenteric fat in same location as larger radiopaque mass seen on radiographs. Several smaller, hard, mottled, reddish-gray masses found throughout peritoneal cavity in subserosal location. Large mass and 1 small mass excised and submitted for histological exam. Histologically, masses consisted of individual larval cestode parasite cysticerci in various stages of degeneration and dystrophic mineralization. Each cysicercus had a single scolex with hooks and muscular suckers, a body-tegument with numerous calcareous corpuscles, and no coelomic cavity. Final 

Diagnosis: Cysticercus pisiformis intermediate stage of Taenia pisiformis found in lagomorphs. Taenia pisiformis is an intestinal cestode of dogs, cats, wolves, coyotes, foxes, lynx, and other carnivores. Rabbits, hares, and other rodents are intermediate hosts. Infestation is common in suburban, farm, and hunting dogs that eat rabbits and rabbit viscera. In this case, owner had no dogs or cats but rabbit had access to grass from unfenced backyard where dogs and foxes were known to roam. Rabbit most likely ate grass contaminated with infected fecal material. Rabbit treated with praziquantel. No further clinical signs or problems. Unknown how long rabbit was infected and whether the presenting clinical signs were associated with the decaying cysticerci. 

CROSS REFERENCE: Owiny JR. 2001. Cysticercosis in laboratory rabbits. CT 40(2):45-48.


QUESTIONS: 

1. 
A cysticercus is best described as... 

A. 
Cestode cyst containing multiple invaginated scolices 

B. 
Cestode cyst containing an evaginated scolex 

C. 
Cestode cyst containing multiple evaginated scolices 

D. 
Cestode cyst containing an invaginated scolex 

2. 
The larval stages of Taenia pisiformis are formally known as: 

A. 
Cysts 

B. 
Cysticerci 

C. 
Cysticercus pisiformis 

D. 
Coenurus 

E. 
Sarcocysts 

3. 
Which animals serve as intermediate host for Taenia pisiformis? 

A. 
Sheep and rodents 

B. 
Rabbits and cats 

C. 
Dogs and cats 

D. 
Rabbits, and rarely squirrels and other rodents 

4. 
T. pisiformis in the intermediate host has tropism for which two of the following? 

A. 
Muscle 

B. 
CNS 

C. 
Pelvic/ peritoneal cavity attached to viscera 

D. 
Liver 

5. 
Match the parasite name to the stage found in the intermediate host. 

A. 
Taenia pisiformis 





i. Spargana 

B. 
Echinococcus sp. 





ii. Coenurus 

C. 
Taenia serialis 





iii. Hydatid cyst 

D. 
Spirometra sp. 





iv. Cysticercoid 

E. 
Diphyllobothrium sp. 





v. Cysticercus 

6. 
Cestodes for which the rabbit is intermediate host and the dog is the final host include (more than one correct answer): 

A. 
T. pisiformis 

B. 
T. (Multiceps) serialis 
C. 
T. saginata 

D. 
T. solium 

7. 
Rodents are the primary intermediate hosts for which of the following cestodes? 

A. 
Taenia taeniaformis 

B. 
Echinococcus multilocularis 

C. 
Echinococcus vogeli 

D. 
Taenia crassiceps 

E. 
All of the above 

F. 
Only A and B are correct

ANSWERS: 
1. 
D

2. 
C

3. 
D

4. 
C and D

5. 
A-v, B-iii, C-ii, D-i, E-iv

6. 
A and B
7.
E
Fleming et al.  2000.  What is your Diagnosis?  JAVMA 217(10):1463-1464.

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY: Seven-year old castrated male rabbit with 12 hour history of anorexia and abdominal distension.  Diet- commercial rabbit food, alfalfa hay and fresh greens.  Owners reported normal feces with no stranguria or hematuria.  Abdomen severely distended, but distension could be reduced.  Distention firm and primarily on left side.

Survey radiographs revealed a large mass, with a heterogeneous mineral opacity.  Mass occupied approximately 80% of abdomen and displaced abdominal viscera; mass appeared to originate from the dorsocaudal area of the abdomen.  Rule outs were urolithiasis and bladder neoplasia.

Necropsy results: distended bladder full of uniform calculi with sand texture and bloody urine.  Bladder wall was thickened with mucosal hemorrhages.  Urolith analysis was calcium carbonate and oxalate dihydrate sand.

Article information:  predisposing cause for urolithiasis in rabbits is hypercalciuria as rabbits can excrete 30X more calcium in urine than other mammals.  Contributing factors to hypercalciuria include alfalfa hay, commercial pelleted diets, and mineral supplements.  Obesity and lack of exercise contribute to urolithiasis.
No questions were submitted.
Karp et al.  1999.  Rabies in two privately owned domestic rabbits.  JAVMA 215(12):1824-1827.
Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY: Case report describing rabies in two pet rabbits with a brief discussion of rabies.  Both rabbits were in a rabies enzootic area and housed outdoors in an elevated hutch with wire flooring.  One rabbit was observed having been attacked by a raccoon.  Both rabbits had histories of sudden onset lameness, anorexia, and abnormal neurological signs; illness was rapidly progressive with euthanasia or death occurring in 3-4 days.

While all mammals can be infected with rabies virus, rabbits (along with other lagomorphs and small rodents) are an uncommon species to be reported infected.  The main reservoir/vectors of the virus are terrestrial carnivores and bats.  Between 1971 and 1997, only 30 cases of rabies in rabbits were reported to the CDC compared to tens of thousands of susceptible species.  Virus identified in several cases were either raccoon or skunk variants.

Clinical reports of rabies in rabbits are rare.  Clinical signs consistently seem to be non-specific (anorexia, listlessness, lethargy).  In four of six cases, rabbits experienced paralysis of one or both forelimbs.  Incubation period is variable; may be 1-2 months between injury and illness.  Authors recommended that pet rabbits in rabies enzootic areas be housed in a manner so as to prevent exposure to other animals and specifically not to use wire flooring.  Rabies should be considered a differential diagnosis in rabbits living in rabies enzootic areas experiencing illness with non-specific presenting signs, with or without lameness or neurological signs.  There is no approved rabies vaccine for rabbits in the US.
QUESTIONS:

1.  
What type of virus is rabies?

2.  
What test is used to confirm the diagnosis?  Confirm the strain of virus involved?

3.  
Transmission of the virus is usually via ___________, but ___________ transmission has also been reported to occur.

ANSWERS

1.  
Rhabdovirus

2.  
Direct immunofluorescent antibody staining of brain impression smears (also cornea, frozen skin and mucosal scrapings have been used).  Historically, pathologists looked for Negri bodies (intracytoplasmic inclusion bodies) in the hippocampus and Purkinje cells of the cerebellum.  However, up to 30% of animals may not demonstrate Negri bodies.  Monoclonal antibody testing (specific for one antigenic focus on the virus) is used to identify the source of the virus and frequently used as an epidemiologic tool.  There are 5 strains of rabies virus in terrestrial mammals, 2 skunk, 1 red fox, 1 gray fox, and raccoon) as well as 5 separate strains in bats.

3.  
Not given

Clippinger et al.  1998.  Removal of a thymoma via median sternotomy in a rabbit with recurrent appendicular neurofibrosarcoma.  JAVMA 213(8):1140-1143.

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY: This paper is a clinical report of a 9 year old spayed female pet rabbit (Oryctolagus cuniculus) that was originally evaluated for a right elbow mass.  On initial presentation, the rabbit was hypercalcemic.  Radiographs revealed a soft-tissue mass located near the right humerus.  Additionally, thoracic radiographs detected a second soft-tissue mass in the cranial mediastinum which was causing caudodorsal displacement of the cardiac silhouette and compression of the caudal lung lobes.  Cytology of the thoracic mass obtained by ultrasound guided fine needle aspirate showed that the mass consisted primarily of well-differentiated small to intermediate-size lymphocytes, low numbers of lymphoblasts and clumps of anaplastic epithelial cells.  The location and cytology of the mass were consistent with a diagnosis of thymoma.  Cytological examination of the elbow mass was nondiagnostic.  Removal of both masses was performed during two sequential surgeries.

Removal of the thoracic mass was performed using a median sternotomy approach, which allows for greater exposure of the cranial portion of the thorax.  Oxymorphone hydrochloride and midazolam hydrochloride were administered as pre-anesthetic medications.  Isoflurane was used for anesthetic induction and maintenance.  Fentanyl citrate was given during sternabrae and rib manipulations.  Dopamine hydrochloride, ephedrine sulfate, and dobutamine were given for hypotension.  Cefazolin sodium was also given during surgery.  An 8-F red rubber chest tube was placed for post-operative evacuation of air and fluid from the pleural space.  Buprenorphine hydrochloride was given for 36 hours post-operatively to provide analgesia.  The chest tube was removed 24 hours post-operatively.  Histological diagnosis confirmed lymphocytic thymoma.  Additionally, immunohistochemical labeling for T-cell markers performed in sections of the mass were consistent with the diagnosis of thymoma.

Eighteen days later, excisional biopsy of the right elbow mass under isoflurane anesthesia was performed.  Histological examination showed highly cellular interwoven bundles and whorls of neoplastic spindle-shaped cells in a sparse collagenous extracellular matrix with a small amount of mucinous material.  Additionally, small bundles of nerve fibers were embedded within the mass.  These findings were consistent with neurofibrosarcoma.  At this time, chemotherapy/radiotherapy directed at the thymoma and adjunctive therapy for the neurofibrosarcoma were declined by the owner.

Three months after initial presentation, the rabbit was examined for a rapidly growing mass on the plantar surface of the right rear foot which was surgically removed and confirmed to be a second neurofibrosarcoma.  Upon recovery, self-mutilation of the right rear limb resulted in amputation of the distal phalanges of the third and fourth digits.  The rabbit's serum calcium concentration was within normal reference range and thoracic radiographs showed no evidence of a mass in the cranial mediastinum.

Nine months after initial presentation, the rabbit was euthanized at the owner's request.  Three masses were found in the right axilla a overlaying the right humerus and an ulcerated mass surrounded the remaining digits on the right rear foot.  Histological examination of the three appendicular masses was consistent with neurofibrosarcoma.  There was no evidence of regrowth of the thymoma.

The primary differential diagnosis for the thoracic mass in the rabbit in this report was lymphoma.  Differentiation of lymphoma from thymoma is important to guide treatment and to offer a prognosis to the owners.  Noninvasive thymoma may be treated surgically; lymphoma may be treated with chemotherapy.

Neurofibromas and neurofibrosarcomas both originate from endo- or epineurally located fibroblasts within the nerve sheath.  Immunohistochemistry may help to differentiate them from a fibrosarcoma or hemangiopericytoma, by identification of specific tumor tissue markers.  The neurofibrosarcomas from this rabbit did not bind the S100 protein, which is a calcium binding protein present in many mesenchymal tumors.  However, lack of S100 protein binding does not exclude the diagnosis of neurofibrosarcoma.

Neurfibroma or neurofibrosarcoma has not been reported in rabbits and an association between these tumors and thymoma has not been reported in rabbits or other species.

QUESTIONS

1.  
Why is it important to differentiate lymphoma from thymoma?

2.  
Why was a median sternotomy approach selected?

3.  
Although the rabbit in this case was eupenic, what clinical signs might be expected from a space-occupying thymoma?

ANSWERS

1.  
For treatment and prognosis

2. 
To allow for greater exposure of the cranial portion of the thorax

3.
Coughing, tachypnea, dyspnea, exercise intolerance, respiratory distress, exopthalmosis, cranial vena cava syndrome (edema of the head, neck or forelimb
