Secondary Species – Cat (2012)

Rolim et al. 2012. Pathology in Practice. JAVMA 241(12):1587-1590

Domain 1, T3, K3, K5, K9

SUMMARY: This is a pathology case report of a 5-month old neutered feral male DSH who presented with labored breathing and subsequently died. Grossly, there was abundant frothy fluid in the lumens of the trachea and primary bronchi.  All lung lobes were firm, non-collapsing, and covered by multifocal to coalescing, tan to white nodules that ranged from pinpoint to approximately 1 cm diameter and extended beyond the parenchyma. The bronchiolar lumens exuded copious catarrhal, opaque material when cut.  Fluorescent antibody testing of lung tissue revealed cat was negative for feline infectious rhinotracheitis virus and of spleen and bone marrow negative for FeLV. Impression smears of cut lung surface stained with Wright-Giemsa revealed scattered nematode larvae and embryonated eggs. Histologically, myriad nematode larvae and embryonated or morulated eggs were seen within alveoli. Morphologic diagnosis of eggs and larvae consistent with Aelurostrongylus abstrusus. 

This nematode is the most important lungworms in domestic cats. Infection is not uncommon but severe clinical signs with extensive pulmonary involvement are seen infrequently. Bronchiolitis and interstitial pneumonia are caused by presence of adult lungworms in terminal and respiratory bronchioles, and eggs and first stage larvae in alveoli. A. abstrusus has indirect life cycle. Third stage larvae are ingested with intermediate hosts (snails and slugs) or paratenic hosts (birds, rodents, frogs, lizards) and migrate from GI tract to lungs. Adults develop and deposit eggs; after hatching, first stage larvae are coughed up from lungs, swallowed, and passed in feces to infect an intermediate host. Prepatent period is 5-10 weeks. A. abstrusus infection is more prevalent in free-ranging cats, and is considered to be an emerging problem in several regions around the world. Baermann migration method is gold standard for clinical diagnosis. Direct fecal smear or floatations are less sensitive methods. A nested PCR assay on fecal samples or pharyngeal swabs are considered efficient diagnostic tests with 100% specificity and 80-97% sensitivity. Aleurostrongylus may induce clinical or subclinical disease depending on parasite burden, age and immune response of host. Young cats are more susceptible. Grossly, aelurostrongylus is characterized by multifocal to coalescing 1-10 mm diameter white foci or firm, yellow protruding nodules and multifocal areas of hemorrhage in the lungs. Differential diagnoses for this gross lesion include other causes of granulomatous pneumonia, particularly systemic fungal diseases. Typically, an inflammatory infiltrate predominantly composed of mononuclear inflammatory cells and multinucleated giant cells is present in lumens of airways and surrounds the nematode larvae and eggs. Adult A. abstrusus identified in histologic sections by presence of thin cuticle, coelomyarian-polymyarian musculature, and pseudocoelom containing intestines with a few multinucleated cells containing birefringent yellow-brown pigment. Anti-parasitic topical spot-on with 10% imidacloprid plus 1% moxidectin or oral treatment with 18.75% fenbendazole is effective. Ivermectin is not efficacious against aelurostrongylus. 

QUESTIONS
1.  
T/F. Aelurostrongylus has a direct life cycle. 

2.  
T/F. Direct fecal floatation is an effective method of diagnosis for Aelurustrongylus abstrusus in cats. 

3.  
T/F. Young cats are more susceptible to aelurustrongylosis. 

4.  
Which of the following treatments is most efficacious against Aelurustrongylus abstrusus in cats?

a. 
Oral 18.75% Fenbendazole

b. 
Oral 5% Ivermectin

c. 
Oral Praziquantel

d. 
None of the above
5.  
T/F. Grossly, Aelurustrongylus is characterized by multifocal to coalescing 1-10 mm diameter white foci or firm, yellow protruding nodules and multifocal areas of hemorrhage in the lungs.

ANSWERS
1.  
False

2.  
False

3.  
True

4.  
a
5.  
True

Grohmann et al. 2012. Prevalence of seizures in cats after head trauma. JAVMA 241(11):1467-1470 

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

SUMMARY: Cats that suffer mild to moderate head trauma are not at risk for developing seizures two years after hospitalization. 52 cats qualified for the study. Severity of neurologic abnormalities were assessed by a neurologist using the Modified Glasgow Coma Scale (mGCS; higher numbers = better prognosis). Most animals had mild head trauma (43/52) and the remainder had moderate head trauma (9/52).

QUESTIONS
1. What is the difference between prevalence and incidence?
2. T or F: the mGCS is a validated index for the prediction of outcome in cats with head trauma.

3. A dog with a mGCS score of 5 has a better/worse prognosis than a dog with a score of 18.

4. In humans, when do most early post-traumatic seizures occur?

ANSWERS
1. Prevalence is the number of instances of disease or related attributes in an known population, at a designated time, without distinction between old and new cases. Incidence is the number of new cases that occur in a known population over a specified period of time (Thrusfield, 3rd ed).

2. F: to my knowledge, the mGCS has only been validated in dogs (see Platt SR, et al. 2000, J of Vet Int Med). 

3. Worse: lower scores are associated with a worse prognosis.

4. Within 24 hrs of head injury.

Berthiaume and Kline. 2012. What Is Your Neurologic Diagnosis? JAVMA 241(11):1437-1440 

SUMMARY: This article constitutes a case description concerning a middle-aged, female, domestic medium hair cat. The cat presented with stupor, blindness, and a recent onset of seizure-like activity. During the preceding 3 days the cat displayed unsteadiness upon standing, tachypnea, and dyspnea and had an episode of vocalization and full-body rigidity. Two months prior to presentation the cat had been treated for pneumonia. One week prior to presentation an intra-abdominal mass (tentatively identified as a lipoma) had been surgically removed.  No history of toxin exposure, other cats in house healthy, no longstanding medical conditions, no history of travel outside of Pacific Northwest. 

Upon PE, the following found the following abnormalities: stupor, dehydration (5-7%), lateral recumbency, slightly thin, mild-moderate dyspnea and tachypnea. Recent surgical incision healing well and abdominal palpation WNL. The results of a thorough neurological exam are provided in the article. The following problem list was developed: 

	PROBLEM
	RULE OUT LOCATION

	Stupor
	Cerebrum, thalamus, or brainstem

	Partial blindness with intact pupillary light reflex
	Thalamus or cerebrum

	Seizure-like activity
	Cerebrum

	Vertical downbeat positional nystagmus
	Brainstem or cerebellum


The determination was made that it was likely that there was a multifocal intracranial lesion. 

Etiological rule-outs were given to be as follows: infectious CNS disease (FIP, toxoplasmosis, fungal organisms); hypoxia, lymphoma, inflammatory CNS disease

Plan: CBC, chemistries, UA, MRI, CSF analysis, assess titers against toxoplasmosiss and Cryptococcus

Test Results: hyponatremia, hypokalemia, hypochloremia, hypomagnesemia, hyperglycemia. FeLV and FIV negative. MRI revealed marked, diffuse, generalized meningeal enhancement with multifocal contrast-enhanced parenchymal lesions in cerebellum and brainstem. CSF revealed elevated protein, WBC, and RBC count. Occasional yeast organisms observed which had large capsule and budding (Cryptococcus gatti)   

C gatti is a notable pathogen for both humans and other animals in the Pacific Northwest as well as southwestern Canada. It has been isolated from many locations in the environment. It appears to infect immunocompetent individuals and the prognosis for infected animals that develop primary CNS signs is worse than for animals infected with this agent in the absence of CNS signs. 

The cat at hand was treated as follows: IV fluid therapy, phenobarbital, amphotericin B, and fluconazole. The cat’s condition improved with treatment. The cat was discharged 14 days post-admission but still had a diminished appetite and was compromised in its ability to ambulate. Treatment with phenobarbital and fluconazole continued after discharge and the cat continued its convalescence. The plan was to continue treatment with the phenobarbital and fluconazole indefinitely.             

QUESTIONS
1. Cryptococcus gatti is a fungal organism which is pathogenic to humans and many animal species. T or F

2. Cryptococcus gatti is found in the soil and associated with certain types of trees T or F

3. With respect to the US, Cryptococcus gatti is found in the Pacific Northwest. T or F

ANSWERS
1. T

2. T

3. T

Delisser and Burton. 2012. What Is Your Diagnosis? JAVMA 240(11):1289-1292 

SUMMARY: A 3 year old MN cat was evaluated for a 3 month history of non-specific hind limb gait abnormalities. The cat developed reluctance to jump and a right-sided plantigrade stance 7 days prior to exam. Moderate right hind limb muscle atrophy (gastrocnemius) was found. No pain or neurologic deficits were observed and routine bloodwork was normal.  X-rays showed mineralization of the L5-6 and L6-7 disks with a mineral opacity in the L6-L7 neural foramen. MRI was performed which revealed leftward displacement of the cauda equina and loss of periradicular fat of the spinal nerve root consistent with Hansen type 1 disk extrusion.  

A dorsal laminectomy of L6 & L7 was performed and a large amount of degenerate mineralized nucleus pulposus was removed. Cat recovered and was doing well at the 6 month check-up. 

QUESTIONS
1.  
What is this image modality?

[image: image1.png]



2. 
What are some uses of the domestic cat in biomedical research?

3. 
What is the gestation length of the cat? 

4. 
T/F: The thecal sac extends more caudally in a cat than in a dog. 

5. 
What is Klinefelter’s syndrome? What animal is a model for this syndrome? 

ANSWERS
1. MRI

2. Inherited diseases (Klinefelter’s, Waardenburg’s syndrome, Chediak-higashi syndrome, etc); Retrovirus research (FELV, FIV); Experimental neurology, Helicobacter pylori, etc.

3. 65-66 days (range- 60-70 days)

4. True

5. “XXY”- A genetic disorder in which there is at least one extra X chromosome to a standard human male karyotype, for a total of 47 chromosomes rather than the 46 found in genetically normal humans. Tortoiseshell and calico male cats. 
Finch et al. 2012. Parathyroid hormone concentration in geriatric cats with various degrees of renal function. JAVMA 241(10):1326-1335 

SUMMARY:  The main objective of this study was to determine whether parathyroid hormone (PTH) levels are increased as a compensatory physiologic mechanism in cats with nonazotemic chronic kidney disease.  Renal secondary hyperparathyroidism is frequently seen in animals in the latter stages of kidney disease, and may lead to problems like renal osteodystrophy and soft tissue calcification if not treated appropriately.  PTH is also considered a uremic toxin that affects glucose and lipid metabolism, contributes to immunosuppression and anemia, and causes cardiovascular and neurologic dysfunction.  In order to study this correlation, 118 geriatric, client owned animals in various stages of kidney disease were monitored over the course of a year.  Baseline and 12 month blood and urine samples were collected and analyzed for: urine specific gravity (USG), blood chemistry (specifically calcium and phosphorus), plasma calcitriol levels, and plasma PTH concentration. (Calcitriol is the active form of vitamin D, which is an essential dietary nutrient for cats because they are unable to synthesize vitamin D from sunlight).  Cats were then divided into three groups based on their level of kidney function at the end of the study, and these groups were used to aid in further categorizing the significant blood chemistry and PTH results for data analysis. Group 1 (nonazotemic): cats with plasma creatinine ≤ 1.6 mg/dL; Group 2 (nonazotemic): cats with plasma creatinine between 1.6 and 2 mg/dL, OR with plasma creatinine ≥2 mg/dL and a USG >1.035; Group 3 (azotemic): cats with plasma creatinine ≥ 2.0 mg/dL and USG <1.035.

 
Results:  Plasma PTH concentration was significantly increased in animals that developed azotemia, but not in those who were nonazotemic.  Authors also found that PTH levels increased prior to detecting any change in plasma calcium and phosphate concentrations, and also noted that a moderate positive correlation between plasma calcitriol and PTH exists.  These results suggest that renal secondary hyperparathyroidism may develop prior to azotemia in cats, even without the presence of hyperphosphatemia and hypocalcemia.  However, the specific importance of calcitriol to PTH concentrations and the development of renal secondary hyperparathyroidism in cats remains unclear.

 

QUESTIONS
1.  
Calcitriol is the active form of which vitamin?

a. 
D

b.  
C

c.  
A

d.  
K

2.  
Which vitamin is synthesized by some species from sunlight, but is required in the cat’s diet because they lack this ability?

a.  
B12

b.  
B6

c.  
D

d.   A

3.  
What condition may be associated with the latter stages of chronic kidney disease in many species?

a.  
Hypothyroidism

b. 
Renal secondary hyperparathyroidism

c.  
Renal secondary hypoparathyroidism

d.   Cushings

ANSWERS
1. 
a

2.   c

3. 
b

 

Ravasio et al. 2012. Evaluation of a ketamine-propofol drug combination with or without dexmedetomidine for intravenous anesthesia in cats undergoing ovariectomy. JAVMA 241(10):1307-1313 

SUMMARY: Low dose ketamine mixed with propofol in the same syringe at a 1:1 ratio has been used in human medicine for sedation and analgesia for emergency procedures and pediatric surgery. Ketamine is a rapid-acting general dissociative anesthetic with analgesic properties in veterinary and human patients.  Propofol is a short-acting injectable hypnotic drug used in induction and maintenance of anesthesia during minor surgical procedures. Cardiopulmonary depression has been seen with propofol and it has little to no analgesic activity.  Combining ketamine with propofol reduces the dose required of both drugs to achieve sedation and results in fewer adverse effects, compared with either drug alone, in humans.  The opposing cardiopulmonary effects of propofol and ketamine minimize adverse effects.  Propofol may induce oxidative injury in RBCs. The glucuronide conjugation pathway required for metabolism of some drugs is inefficient in cats so propofol in cats may result in increased formation of Heinz bodies. 
This study evaluated the use of a ketamine-propofol drug combination with and without dexmedetomidine for intravenous anesthesia in cats undergoing ovariectomy. Heinz body formation following infusion of these drugs was also assessed. Fifteen client-owned female cats were utilized in the study with a mean age of 2.18 yrs. Food was withheld for 12 hours and water was withheld for 6 hours prior to surgery.  In the ketamine-propofol group, anesthesia was induced with a 1:1 ketamine (2.0 mg/kg) + propofol (2.0 mg/kg) combination administered IV. In the ketamine-propofol-dexmedetomidine group, anesthesia was induced with a ketamine (2.0 mg/kg) + propofol (2.0 mg/kg) + dexmedetomidine (0.003 mg/kg) combination administered IV. Anesthesia in both groups was maintained with an IV infusion of the combination (10.0 mg/kg/h). Cats were intubated and supplied with 100% oxygen; Cats breathed spontaneously throughout anesthesia and surgery. All cats underwent ovariectomy performed by one surgeon.  Heart rate, ECG, respiratory rate, SpO2, EtCO2, NIBP, and esophageal temperature were monitored throughout surgery. 
All cats were monitored during the postoperative period to assess clinical efficacy of anesthetics. Numeric scales were used to evaluate the degree of sedation, quality of recovery, and signs of pain after surgery. No adverse effects were observed during or after drug administration in either treatment group. Mean body temperature, values for respiratory rate and EtCO2 were not significantly different between treatment groups.  Mean SpO2 and NIBP were significantly lower in the ketamine-propofol-dexmedetomidine group than in the ketamine-propofol group. Mean HR was significantly higher in the ketamine-propofol group at all time points except the last. Time from the end of infusion to extubation was significantly shorter in the ketamine-propofol group than in the ketamine-propofol-dexmedetomidine group. pH, PCO2, and bicarbonate concentration were not significantly different between treatment groups. The PO2 and percentage of oxygen saturation were significantly higher in the ketamine-propofol group than in the ketamine-propofol-dexmedetomidine group for PO2 at baseline and for percentage of oxygen saturation at the end of the IV infusion. Anemia was not detected in cats of either group, and there was no significant increase in Heinz bodies counts. Overall sedation scores were significantly higher in the ketamine-propofol-dexmedetomidine group compared with the ketamine-propofol group. Recovery was smooth for both groups. The degrees of restlessness and muscular relaxation were not significantly different between treatments. Scores for postoperative signs of pain were not significantly different between groups at any time point. 
Ketamine-propofol used in combination produced smooth anesthesia with rapid recovery and good analgesia in the postoperative period. Dexmedetomidine may be added to this combination to deepen surgical anesthesia and supplement the analgesic properties of the treatment, however additional physiologic side effects can be expected. 

QUESTIONS
1. Which of the following statements regarding propofol is false?

a. Propofol is a phenolic drug.

b. Repeat doses of propofol have been associated with a higher incidence of Heinz bodies in healthy cats.

c. Propofol is a short acting hypnotic agent.

d. Propofol is classified as a dissociative anesthetic. 

2. 
True/False: Mixing low dose ketamine and propofol in the same syringe at a 1:1 ratio is used for sedation and analgesia in human for emergency and pediatric procedures. 

3. 
Which of the following statements is false regarding total IV anesthesia with a ketamine-propofol combination in healthy cats?

a. 
This combination is associated with smooth recovery and adequate analgesia in the post-op period.

b. 
Patient pH, PCO2 and bicarbonate are not significantly affected by this anesthetic combination.

c. 
Adding dexmedetomidine to the combination did not significantly affect physiologic parameters of the patients.

d. 
Cats should be expected to continue spontaneous respiration throughout anesthesia with this combination of drugs. 

ANSWERS
1. 
d

2. 
True

3. 
c

Ashley et al. 2012. Pathology in Practice. JAVMA 241(10):1301-1306 

D1, Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3 and T4.

SUMMARY
History, Gross and Histopathological Findings: A 4.5-year-old castrated male domestic shorthair cat was evaluated because of acute ataxia that progressed to recumbency and decreased responsiveness. The cat was housed at a local car mechanic garage and had been observed to be acting normally approximately 9 hours prior to evaluation. The previous medical history was unremarkable and no medications were being administered to the cat. 

On examination the cat was markedly dehydrated (~7%), laterally recumbent, and minimally responsive. Hypothermia was noted with a body temperature of 96.1°F obtained rectally. Both third eyelids were prolapsed; no palpebral reflex or menace response could be elicited from either eye. The only inducible response was vocalization during abdominal palpation, specifically during palpation of the kidneys. The urinary bladder was small on abdominal palpation and found to be empty. No other significant findings were detected via physical examination. A blood sample was collected to determine serum chemical levels. 

Variable 



Test result 


Reference interval
BUN (mg/dL) 



74 



15–34

Creatinine (mg/dL) 


2.6 



0.9–2.2
Glucose (mg/dL) 


403 



60–120

Sodium (mmol/L) 


147.9 



146.0–156.0

Potassium (mmol/L) 


7.22 



3.70–6.10

Chloride (mmol/L) 


114.8 



115.0–130.0

Ionized calcium (mmol/L) 

0.68 



1.10–1.28

Lactate (mmol/L) 


2.5 



0.3–2.0

Total CO2 (mmol/L) 


14.2 



13.0–21.0

Anion gap (mmol/L) 


27.2 



7.0–17.0

pH 




7.196 



7.240–7.400

PCO2 (mm Hg) 


33.6 



29.0–42.0

HCO3 (mmol/L) 


13.1 



17.0–24.0

A presumptive diagnosis of acute renal failure secondary to ethylene glycol intoxication was made based on the history, physical examination and associated serum chemical and electrolyte derangements. Based on the presumptive diagnosis and the prognosis the owners elected euthanasia. 

On necropsy no gross pathological lesions were observed in the heart, lungs, liver, spleen, kidneys, gastrointestinal tract, pancreas or brain. The urinary bladder was empty and impression smears of the cut surface of the kidney were obtained and stained with a Wright stain. Microscopic examination of the smears under polarized light revealed numerous birefrigent crystals. The crystals were often flattened and elongated and appeared as 6-sided prisms in 2-D view, characteristics typical of the monohydrate form of calcium oxalate. On histopath the kidneys revealed that the proximal tubules often contained doubly refractive calcium oxalate monohydrate crystals and were frequently lined with degenerate necrotic epithelial cells with sparing of basement membranes.

Discussion/Conclusions: Ethylene glycol toxicosis resulting from antifreeze consumption is the second most common fatal intoxication of small animals. Case fatality rates range from 78% to 96% for cats and 44% to 70% for dogs. The reported minimum lethal dose of undiluted ethylene glycol is 1.5mL/kg for cats and 4.4-6.6mL/kg for dogs. Ethylene glycol is rapidly absorbed through the GI tract and metabolism occurs in the liver where 4 organic acids are produced: glycoaldehyde, glycolic acid, glycoxylic acid and oxalic acid. Ethylene glycol causes CNS depression similar to that induced by ethanol consumption. A high anion gap (due to the build up of glycolic acid) is a typical chemical derangement in ethylene glycol toxicosis. 

Calcium oxalate monohydrate crystalluria can develop in cats and dogs within several hours of ingestion of ethylene glycol. Observation of calcium oxalate monohydrate crystals in a patient's urine sample is suggestive of hypercalciuria or hyperoxaluria which is a helpful diagnostic tool. The crystals induce renal tubular degeneration and necrosis which lead to acute renal failure. In animals with ethylene glycol toxicosis, CNS signs can be attributed to the action of the aldehyde-based metabolites, hyperosmolality and metabolic acidosis. Hypothermia, especially in cats, may be secondary to CNS depression. Hyperkalemia can cause life-threatening cardiac arrhythmias. 

Although ethylene glycol poisoning has a high case fatality rate, animals may survive following early recognition of the toxicosis and timely medical intervention. 

QUESTIONS
1. What are the four metabolites of ethylene glycol (produced during hepatic metabolism)?

2.  What type of crystal is formed after ethylene glycol consumption? In what tissues do these crystals accumulate? 

3. What are some contributing factors to the CNS depression commonly noted in animals during ethylene glycol poisoning? 

4.  What metabolite contributes up to 90% to the high anion gap seen in patients with ethylene glycol poisoning? 

ANSWERS
1. Glycoaldehyde, glycolic acid, glycoxylic acid and oxalic acid

2. Calcium oxalate monohydrate

3. Aldehyde -based metabolites, hyperosmolality, and metabolic acidosis

4. Glycolic acid

 Ickes et al. 2012. What Is Your Diagnosis? JAVMA 241(9):1155-1158 

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3: Diagnose disease or condition as appropriate; Task 4: Treat disease or condition as appropriate

 

SUMMARY

 

History: 16 yo spayed female DSH cat with 2 weeks of anorexia and progressive mandibular pain; mild elevation of hepatic enzyme activity; no clinical improvement with appetite stimulant, analgesic and fractured maxillary tooth extractions. At referral exam, palpation resulted in an audible click, fully closed mouth and apparent pain relief. Skull radiographs were taken under anesthesia.

 

Radiographs: See figures 1 and 2 in the article. Smooth, evenly mineralized structure rostral to right temporomandibular joint; sclerosis of retroarticular process and subchondral bone. 

 

DDx: ossified synovial cyst or fibroma, osteochondroma, granuloma, neoplasia plus underlying chronic degenerative joint disease.

 

Treatment/Outcome: Exploratory surgery of the right TMJ revealed six round, firm, white 5mm masses around a thickened joint capsule with degenerative articular cartilage of the manibular condyle and articular fossa. Excisional arthroplasty and placement of an esophagostomy tube was performed.

 

Histologic Dx: synovial osteochondromas

 

· 2 weeks post-op: cat was eating and comfortable

· 6 weeks post-op: recurrence of pain in the right TMJ

· 10 weeks post-op: immobile, firm, irregular SC mass developed lateral to right TMJ; severe ST swelling and bony destruction at skull base and mandibular ramus on radiographs; cytology consistent with malignant sarcoma

 

Conclusions:

· Synovial osteochondroma is benign and arises from degenerative joint disease where metaplasia produces cartilaginous nodules that undergo endochondrial ossification

· Possible explanations for unexpected recurrence of disease: incorrect initial diagnosis of synovial osteochondroma; a separate aggressive neoplastic process arising at the same site; infection

· Caution is recommended when formulating prognoses for reportedly benign processes

 

QUESTIONS
1. 
Which of the following is FALSE regarding synovial osteochondroma?

a.  
Osteoarthritis affects the associated joint

b.  
It has been reported in the temporomandibular joint

c. 
It is considered neoplastic

d.  
It is characterized by endochondral ossification and can result in mineralized masses 

2.
What is the dental formula of the domestic cat?

a. 
2(I3/3 C1/1 P3/2 M1/1) = 30

b. 
2(I3/3 C1/1 P4/4 M2/3) = 42

c.  
2(I2/2 C1/1 P3/3 M3/3) = 36

d.
2(I5/4 C1/1 P3/4 M4/4) = 56

 

ANSWERS
1. 
c

2. 
a

Ryseff et al. 2012. Pathology in Practice. JAVMA 241(8):1035-1039 

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3. Diagnose disease or condition as appropriate

SUMMARY

 
Case: A 12 year old neutered male domestic medium hair cat was evaluated for multiple, bilateral nodular lesions of the nose and ear margins.  The cat also had weight loss, lethargy, and dyspnea.  On exam, the nodules were raised, alopecic, firm, and occasional ulceration.  The cat was FIV negative; CBC revealed regenerative left shift and lymphopenia.  A serum chemistry panel reveled hypocalcemia, low total protein, and hypocholesterolemia. Urinalysis = specific gravity 1.050, large amount of blood and +2 protein.
	
	Patient
	Ref Range

	band neutrophils
	2,944 band/ul
	0 band/ul

	neutrophils
	33,120neut/ul
	2.8-13x10^3/ul

	lymphocytes
	736 lymph/ul
	1.8-6.5x10^3/ul


  
	
	Patient
	Ref Range

	calcium
	8.1 mg/dl
	8.2-10.6 mg/dl

	total protein
	6.1 g/dl
	6.5-8.4 g/dl

	cholesterol
	60 mg/dl
	95-200 mg/dl



The cat was treated with prednisolone 2.5 mg PO q12 because no sick animal should be spared steroids when they see a veterinarian. However, the cat was euthanized 4 days after the initial evaluation because of disease progression.  A complete postmortem exam was not performed, but tissue samples from the nose and ear nodules were sent for histologic evaluation. 

A fine-needle aspirate was of high cellularity and a mixed lymphoid population, with predominant cell population of large immunoblastic cells.  Histology showed similar-appearing, well-demarcated masses.  The masses did not infiltrate the overlying epidermis.  


To determine the histogenesis, many stains were done on the tissue: 
IHC = immunohistochemical

	Stain
	Target Cell

	Giemsa
	mast cell granules

	IHC cell surface marker CD18
	histiocytes

	IHC cell surface marker CD79a
	B cells

	IHC cell surface marker CD3
	T cells



Cells in the tissue stained uniformly with the CD3, and negative for all others, rendering a diagnosis of T-cell lymphoma.

To confirm the diagnosis, the authors performed an antigen receptor rearrangement PCR assay for lymphoma, which was positive, further confirming the diagnosis.  
Diagnosis: Cutaneous, nonepitheliotropic T-cell lymphoma
Comments: Lymphoma is one of the most commonly diagnoses neoplasms in cats.  However, the cutaneous form is rare (1.9% of all feline lymphoid tumors). Infection with FeLV increases a cat's risk of lymphoma by 62 times over negative animals.  Vaccination of cats against FeLV has reduced the incidence of lymphoma, but vaccination does not always prevent the integration of FeLV proviral DNA into the host genome.  Treatment of T-cell lymphoma in cats is generally not rewarding.


QUESTIONS

1. 
Feline Leukemia Virus is an _________ virus that can cause these diseases: _________, ___________, and _______. 
2. FeLV is similar to these other two animal leukemia viruses: __________ and _____________.
3.  The feline disease can be used as a model of human disease: ________________.


ANSWERS

1. 
Oncornavirus; lymphosarcoma, leukemia, and aplastic anemia

2. 
Murine leukemia virus and avian leukemia virus

3. 
Retrovirally induced disease, particularly hematopoietic tumors such as lymphoblastic leukemia and lymphoma
Thomas and Fischetti. 2012. What Is Your Diagnosis? JAVMA 241(7):881-884 

Domain: 1

SUMMARY: A 14 year old female spayed DSH was evaluated for a history of acute onset of stranguria and tenesmus.  The cat did not have a previous history of UTI or gastrointestinal disease and had been eating and drinking normally.  The physical exam revealed a mass in the cranial portion of the abdomen, mild dehydration, and a decreased temperature.  Diagnostic tests included serum chemistry, PCV/total solids, and blood pressure.  The major abnormalities noted were evidence of respiratory acidosis with metabolic compensation.  Abdominal radiographs revealed an abnormal, round, fat and soft tissue opacity that deformed the splenic contour in the left cranial abdomen.  In addition, opaque calculi were present in the bladder.  Thoracic radiographs did not show any abnormalities.  Subsequent abdominal ultrasound confirmed the mass effect seen on radiographs.  Two well marginated, round masses were evident that measured 9.5cm and 4.7cm in diameter respectively and extended from the hilus of the spleen.  The differential diagnoses for these masses included: myelolipoma, nodular fat necrosis of myelopipoma, granulomas, abscesses, hematomas, neoplasia, or nodular hyperplasia.  Hemoabdomen was also confirmed during ultrasound examination and immediate surgery was performed.  The two large splenic masses were removed from the spleen, however during further examination the spleen was determined to be compromised and a splenectomy was performed.  In addition, the calculi noted on radiograph and ultrasound were removed from the bladder. 

Histologic diagnosis of the two masses revealed a myelolipoma which is a rare, benign, endocrinologically inactive tumor.  They are composed of adipose tissue and hematopoietic cells.  These tumors can develop in various tissues and have been reported in cats, dogs, and cheetahs.  They are often incidental findings and are typically visualized as small static lesions that are hyperechoic, smooth, well marginated, and spherical on ultrasound.  Due to the usual small size they are difficult to identify on plain radiography and ultrasound proves to be a more sensitive diagnostic tool. 

QUESTIONS
1.
Myelolipomas are composed of two tissue/cell types.  What are they?

2.
Myelolipomas are rare, malignant, endocrinologically active neoplasias (T or F).

3.
Myelolipomas are readily viewed on radiographs due to their large size and common areas of calcification (T or F).

ANSWERS
1.
Adipose tissue and hematopoietic cells

2.
F – Rare, benign, endocrinologically inactive tumors

3.
F – typically they are subclinical and small static lesions and unless large and predominantly fatty that are difficult to visualize on radiographs

Holmes et al. 2012. Use of fluoroscopically guided percutaneous antegrade urethral catheterization for the treatment of urethral obstruction in male cats: 9 cases (2000–2009). JAVMA 241(5):603-607 

Domain: 1

SUMMARY: This is a retrospective study describing a percutaneous antegrade urethral catheterization (PAUC) technique for placing a urinary catheter in male cats with urethral obstruction when conventional retrograde catheter placement was not successful. The procedure occurred under general anesthesia in lateral recumbency. A sterile field is prepared on the lateral flank, as well as the perineal region. After locating the urinary bladder, an 18-gauge IV catheter is inserted trans abdominally into the urinary bladder. The stylet was removed and a 3-way stopcock was placed. 

Samples were withdrawn for urinalysis and urinary culture. Iodinated contrast (50:50 with 0.9%NaCl) was injected into the urinary bladder under fluoroscopic guidance. A cystourethrogram was performed. The stopcock was removed an a 0.035 inch hydrophilic angled guide wire was inserted through the catheter, and then manipulated down and through the urethra until it exited the body through the penis. Next, an over-the-wire polyurethane urinary drainage catheter or 5F red rubber catheter was advanced in a retrograde fashion into the urinary bladder. The guide wire was removed by pulling it through the urinary catheter. The bladder was emptied through the urinary catheter, and the IV catheter was removed from the bladder. 

While no complications were directly attributed to the PAUC procedure, factors such as shock, severe azotemia, bacterial cystitis, calculi, and prior damage to the urethra were present.

QUESTIONS
1. 
What was the most commonly reported prior diagnosis in the retrospective study?

a. 
Obstructive urethral calculi

b. 
Iatrogenic urethral tear

c. 
Urethral ulceration

d. 
Urethral stricture

2. 
What are some techniques for urinary diversion?

3. 
T/F. Initial catheter placement is achieved through the ventrolateral flank into the urinary bladder apex.

ANSWERS 

1. 
b

2. 
Retrograde urinary catheterization, cystostomy tubes, urethrostomy, percutaneous antegrade urethral catheterization, cystocentesis 
3. 
True

Srivastav et al. 2012. Comparative vaccine-specific and other injectable-specific risks of injection-site sarcomas in cats. JAVMA 241(5):595-602 

Domain 1 

SUMMARY: This was a case-control study comparing risks of Injection-site sarcoma (IJS) in cats arising from vaccines and other injectable drugs by temporally and spatially refining definitions of cases and vaccine and injection exposures.  Subjects were prospectively obtained from a large pathology database. Demographic, sarcoma location, basal cell tumor, and vaccine and other injectable history data were documented by use of a questionnaire and used to define case, control, and exposure status. Three control groups were included: 181 cats with soft tissue sarcomas (cases), 96 cats with tumors at non-vaccine regions (control group I), and 159 cats with basal cell tumors (control group II).

Of the 181 sarcomas that arose in injection sites, only 101 (56%) of the cats reportedly received vaccines, and (23) reportedly received other injections. In the broad interscapular region, the absence of significant differences in risk between inactivated and Modified-live virus (MLV) vaccines suggests that either vaccine is capable of sarcoma induction, although FVRCP (Feline viral rhinotracheitis, calicivirus, and panleukopenia) vaccines were often not given alone.

Although MLV FVRCP vaccines were used more frequently than inactivated FVRCP vaccines in controls, no significant differences in the 2 types were observed in case cats, supporting earlier findings that inactivated FVRCP vaccines may carry more risk, although neither are risk free.  In the broad interscapular region, the frequency of administration of long-acting corticosteroid injections (dexamethasone, methylprednisolone, and triamcinolone) was significantly higher in cases than in controls. In the broad rear limb region, case cats were significantly less likely to have received recombinant vaccines than inactivated vaccines. 

This study showed that while vaccines remain the predominant cause of IJS, other injectable drugs are also potential initiators of tumors. Examples include reports of association between long-acting penicillin, lufenuron, and long-acting corticosteroids and sarcoma development in cats.  This is the second epidemiological study that has identified long-acting corticosteroids such as dexamethasone, methylprednisolone, and triamcinolone as potentially involved in causing sarcoma at injection sites.

QUESTIONS
1. Which type of vaccine uses point mutations to create vectors which immunize without leading to fully assembled virions? 

a. Inactivated vaccines

b. Dead  vaccines

c. Recombinant vaccines

d. Live vaccines

2. 
True or False: To date, there has been no published evidence indicating that commercial nonadjuvanted vaccines, are safer, with respect to tumorigenesis risk, than adjuvanted vaccines.

ANSWERS
1. c.  Recombinant vaccines – a suspension of attenuated viruses or killed microorganisms developed through recombinant DNA techniques

2. 
True

Stevens and Linder. 2012. Pathology in Practice. JAVMA 241(5):567-571 

SUMMARY

History: 7-month-old sexually intact male domestic longhair cat was evaluated because of unusual skin lesions affecting both ears.

Clinical and Gross Findings:

•    Locally extensive crusted and hyperkeratotic proliferative plaques filled the external and vertical ear canals and extended onto 35% to 50% of the proximal concave portions of both pinnae.

•     Brown to black friable surface crusts with underlying erythematous proliferated tissue with multifocal erosions. Noncrusted areas had a rough surface with barely visible short papillary-like projections in some locations. Purulent exudate containing neutrophils and small to moderate numbers of gram-positive cocci was present between some of the lesions.

•    ELISA for circulating FeLV antigen and anti FIV antibodies yielded negative results, and serum biochemical analysis and CBC results were within reference ranges.

Morphologic Diagnosis: Marked, bilateral, hyperplastic, lymphocytic otitis externa with individual keratinocyte necrosis and mild, bilateral, suppurative otitis externa.

Histopathologic Findings:

•     Hyperplastic epidermis and follicular infundibula with superimposed multifocal single cell necrosis of keratinocytes at different epithelial levels as well as lymphocytic exocytosis.

•     Mixed orthokeratotic and parakeratotic hyperkeratosis.

•     Follicular lumens were greatly dilated and occluded.

•     Mixed, mild, lymphoplasmacytic, neutrophilic, and perivascular eosinophilic infiltrates were present in the dermis.

Diagnosis: Feline proliferative and necrotizing otitis externa with secondary bacterial infection, an uncommon disorder which cause is unknown. Characteristic findings are bilateral, well-demarcated, coalescing erythematous plaques involving the concave aspect of the pinnae and external ear canals. Histopath: Marked epidermal hyperplasia, hyperkeratosis, single cell necrosis of keratinocytes, and lymphocytic exocytosis. Lymphocytes usually satellite some of the necrotic keratinocytes, and hair follicles are hyperplastic, elongated and distended. The condition most often develops in young cats (2 to 6 months of age), lesions develop and progress rapidly, and frequently spontaneously regress with 1 to 2 years of age.

Treatment: Topical application of 0.1% tacrolimus ointment to affected areas every 12 to 24 hours. Topically and orally administered antimicrobials and topically administered corticosteroids as well as ear mite medications are not efficient.

QUESTION

1. Differential diagnosis

ANSWER

1. Chronic bacterial or yeast otitis externa

Nakamura and Zimmerman. 2012. ECG of the Month. JAVMA 241(4):433-438 

SUMMARY: A 15-year-old 5.4 kg (11.9-lb) neutered male Maine Coon cat presented with a heart murmur, bradycardia, weight loss with a reduction in appetite of 4 to 6 weeks’ duration. On PE, cat had a HR of 110 beats/min and a grade 2/6 parasternal heart murmur. Significant findings on ECG included a 3:2 atrial-to ventricular rhythm ratio and a P wave associated with a wide upright QRS (leads II, III, aVF) suggestive of a left bundle branch block. The subsequent P wave was buried in a T wave. The PR interval was consistent, indicative of a Mobitz type II second-degree atrioventricular (AV) block. The R-R interval preceding and following the wide QRS was short and long, respectively. This pattern of cycle lengths resulting in conduction block during periods of bradycardia is suggestive of an Ashman phenomenon.

AV block is a delay or interruption of a supraventricular impulse through the AV node and bundle of His when the AV node is not physiologically refractory. Intraventricular conduction delays can result from the effects of changes in heart rate. Wide QRS complex can be indicative of either a right or left bundle branch block, but more commonly right. The Ashman phenomenon occurs because the duration of the refractory period of the mycocardium determined by a long R-R interval of the preceding cycle will prolong the ensuing refractory period, and in a shorter R-R cycle followed, the beat terminating in the cycle is likely to be conducted aberrantly.

This cat revealed a mild dilation of the left ventricle on echocardiography, which was assessed as likely secondary to the low heart rate, but all other cardiac chambers were considered to be of normal size. An atropine test was performed, but there was no improvement of the ventricular response rate. No treatment was instituted for the cat, with an eventual diagnosis of pancreatitis being mad.

QUESTIONS
1.   What are differences between Type I second degree AV block, Type II second degree AV block, and third degree AV block?

2.  
T/F. Cats with third degree AV block should receive a pacemaker

3.  
Define how the Ashman phenomenon is diagnosed on ECG.

4. 
T/F. Left bundle branch morphology is more common.

5.  
T/F. Like in human medicine, a wide QRS morphology is indicative of a type II second degree AV block in dogs and cats.

 

ANSWERS
1.  
Type I second-degree AV block (also called  the Wenckebach phenomenon) is classically characterized by a progressive prolongation of the PR interval with successive beats until a P wave is blocked. Type II second-degree AV block is characterized by PR intervals of consistent duration prior to the blocked P wave. Third-degree AV block is also known as a complete heart block, where there is no apparent relationship between P waves and QRS complexes.

2.  
False, cats third-degree AV block is typically tolerated by cats without pacemaker placement because of their relatively high ventricular escape rate as well as their sedentary lifestyles.

3.  
Bradycardia with a short R-R interval following a wide WRS complex preceded by a long R-R interval.

4.  
False, the right bundle branch morphology is more common

5. 
False. QRS morphology is not a reliable means of differentiating type I to type II second-degree AV block. In human medicine, identification of a QRS complex with normal configuration can be suggestive of type I second-degree AV block, whereas an abnormal QRS complex configuration can indicate that type II second-degree AV block is present.

Smith et al. 2012. Laparoscopic adrenalectomy for management of a functional adrenal tumor in a cat. JAVMA 241(3):368-372 
SUMMARY: This article describes a case report of a 9 year old castrated male domestic shorthair cat which was diagnosed with tumors in the adrenal, thyroid, and parathyroid glands.  All tumors were ultimately histologically diagnosed as adenomas.  The cat had clinical signs of hyperaldosteronism, hypercalcemia, hyperparathyroidism, and hyperadrenocorticism.  Ultrasound was utilized to initially detect the tumors.  Laparoscopic left adrenalectomy, right thyroidectomy and parathyroidectomy were used to surgically manage the tumors.  The cat survived roughly an additional 4 years post surgery with no recurrence of signs.  This report illustrates that laparoscopic adrenalectomy is a good method for treatment of adrenal tumors in cats.

QUESTIONS

1.  
Which are treatment options for feline hyperthyroidism?

a.  
Methimazole (tapazole)               

b.  
Thyroid removal                          

c.  
Radio iodine

d.  
All of the above
2.  
Which are disease characteristics of hyperaldosteronism in cats?

a.  
Hyperaldosteronemia                  

b.  
Hypokalemia                              

c.  
Hypotension

d.  
a and b above

e.  
All of the above
3.  
T/F. Surgical management is typically curative for treatment of primary hyperaldosteronism in cats
4.  
Name some instruments that have aided with laparoscopic adrenalectomy.
ANSWERS

1.  
d      
2.  
d      
3.  
True  
4.  
30 degree telescope; harmonic scalpel; bipolar vessel sealing devices

Sabshin et al. 2012. Enteropathogens identified in cats entering a Florida animal shelter with normal feces or diarrhea. JAVMA 241(3):331-337 

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

SUMMARY: The purpose of this study was to evaluate the prevalence of enteropathogens in cats entering an animal shelter and correlate infection rates with the presence of diarrhea. The study site was a municipal animal shelter in Alachua County, Florida.  A total of 100 individual and group housed cats admitted between June 1 and July 1, 2009 were included in the study population.  Fecal samples were collected daily from cats that had been admitted within the previous 24 hours and scored for consistency, so that the study sample included 50 normal and 50 diarrheic samples. Animals were evaluated for source, estimated age, sex, and body condition.  Samples were examined for parasitic, bacterial, and viral enteropathogens in a laboratory using several methods; gross examination, fecal flotation, antigen testing by ELISA, PCR, and electron microscopy. Twelve potential enteropathogens were identified in cats and most cats were infected with more than one organism, but there was no difference in the odds of diarrheic cats having more than  one enteropathogen compared to non-diarrheic cats. The enteropathogens identified included Cryptosporidium spp., Cytoisospora spp., Giardia spp., Clostridium perfringens enterotoxin A, Salmonella spp., Ascarids, Hookworms, Spirometra mansonoides, Astrovirus, Calicivirus, feline coronavirus (FCoV), and feline panleukopenia virus (FPV). Of the enteropathogens identified, only FCoV was significantly higher in diarrheic cats compared to non-diarrheic cats. Additionally, FCoV was significantly higher in owner surrendered cats compared to stray cats, it was significantly higher in adults compared to juveniles, and in cats with normal feces it was significantly higher in males.  Overall, most cats included in the study harbored infectious enteropathogens, some of which had zoonotic potential. Since most pathogens were not significantly associated with diarrhea or other specific risk factors, it was difficult to predict which cats were most likely to be infected. Additionally, it would be impractical for shelters to collect samples from individual animals and test for an extensive panel of enteropathogens. Therefore, the authors concluded that shelters should develop practical guidelines to routinely treat cats entering the shelter for the most common and important enteropathogens in their region.

 

QUESTIONS
1. T/F. Pet and cattery cats have a higher seroprevalence for FCoV antibodies due to sharing litter boxes when compared to stray cats, which would bury feces individually.

2. Cats can carry enteropathogens of zoonotic importance, including

a. Giardia spp.

b. Cryptosporidium spp.

c. Salmonella spp.

d. All of the above

3. T/F. Practical treatments and preventatives for all feline enteropathogens exist, therefore cleaning and disinfection protocols are of secondary importance for reducing transmission of enteropathogens within a shelter.

ANSWERS
1. T

2. d
3. F

Litster et al. 2012. Comparison of the efficacy of amoxicillin-clavulanic acid, cefovecin, and doxycycline in the treatment of upper respiratory tract disease in cats housed in an animal shelter. JAVMA 241(2):218-226 


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

SUMMARY:  The objective of this study was to compare the efficacy of amoxicillin-clavulanic acid, cefovecin, and doxycycline in shelter-housed cats showing clinical signs of upper respiratory tract disease (URTD).  Using a randomized prospective clinical trial study design, conjunctival and nasal swab specimens were obtained for culture and susceptibility testing from 48 cats with URTD in California animal shelters.  Mycoplasma spp, Chlamydophila felis, Bordetella bronchiseptica, feline herpesvirus (FHV), and feline calicivrus (FCV) were isolated, and FCV, Mycoplasma spp, and C felis were significantly associated with clinical signs of URTD. 
Cats were randomly assigned to 3 groups (16 cats/group) and treated as follows:
· Group 1: Amoxicillin-clavulanic acid (12.5 mg/kg, PO, q 12 h, for 14 days)

· Group 2: Cefovecin (8.0 mg/kg, SC, once)

· Group 3: Doxycycline (10.0 mg/kg, PO, q 24 h, for 14 days)

Oculonasal discharge, sneezing, coughing, dyspnea, demeanor, and food intake were scored twice daily for 14 days (scale, 0 [subjectively normal] to 3 [markedly abnormal]).  Results identified improvement in the clinical health of cats enrolled in all 3 treatment groups over the 14-day study period, but oral administration of amoxicillin-clavulanic acid or doxycycline appeared to be more effective than a single SC injection of cefovecin.  Cats treated with amoxicillin-clavulanic acid or doxycycline had significantly increased body weight by day 14. Cats that received doxycycline had significantly lower overall oculonasal discharge scores than those treated with amoxicillin-clavulanic acid or cefovecin. Cats treated with amoxicillin-clavulanic acid or doxycycline had significantly lower overall sneezing scores than those that received cefovecin. Cats that received amoxicillin-clavulanic acid had significantly decreased demeanor and food intake scores on day 2, whereas this was detected later in other groups (demeanor score on days 5 and 7 and food intake score on days 10 and 11 in the cefovecin and doxycycline groups, respectively).  The study reported here had two major limitations: (1) lack of an untreated control group for comparison with the 3 antimicrobial groups, and (2) lack of masking of personnel responsible for recording clinical scores during the study.  Use of controls may have allowed discerning whether antimicrobial treatment was beneficial in adult cats with clinical signs of URTD, given that the major pathogens involved are usually viral and the immune response may be sufficient to eliminate some bacterial infections in otherwise healthy adult cats.  Treatment group masking for personnel responsible for recording clinical scores during the study could have minimized any potential reporting biases due to each observer/recorder's expectations of treatment outcomes based on their prior experiences with the antimicrobials being tested.

QUESTIONS

1. 
Which of the following five isolates were significantly associated with clinical signs of URTD in the study population of shelter cats?

a. 
Mycoplasma spp\

b. 
Chlamydophila felis
c. 
Bordetella bronchiseptica
d. 
Feline herpesvirus (FHV)

e. 
Feline calicivirus (FCV)
2.  
Which statement is true regarding treatment of shelter cats with URTD for the 14 day study period?

a. 
Amoxicillin-clavulanic acid and cefovecin proved most effective

b. 
Amoxicillin-clavulanic acid and doxycycline proved most effective

c. 
Doxycycline and cefovecin proved most effective

d. 
Amoxicillin-clavulanic acid, doxycycline, and cefovecin were equally effective
3. 
According to the authors, what were two major design limitations of this study?


ANSWERS

1.  
a. Mycoplasma spp

b. 
Chlamydophila felis
e. 
FCV
2.  
b. amoxicillin-clavulanic acid and doxycycline proved most effective
3.  
(i). Lack of an untreated control group for comparison with the 3 antimicrobial treatment groups


(ii) Lack of masking of personnel responsible for recording clinical scores during the study

Kelly et al. 2012. Effect of anesthetic breathing circuit type on thermal loss in cats during inhalation anesthesia for ovariohysterectomy. JAVMA 240(11):1296-1299 

Domain 2: Management of Pain and Distress; T2. Minimize or eliminate pain and/or distress

SUMMARY:  Hypothermia can be a confounding factor during surgical procedures.  Heat loss can occur through various ways, including loss through anesthetic equipment.  The 2 major types of anesthetic breathing circuits common used in veterinary medicine are the circle circuit and the non-rebreathing circuit.  Since non-rebreathing circuits rely on high fresh gas flow rates, the lack of rebreathing warmed, humidified gas should result in more significant hypothermia when compared to rebreathing circuits.  A clinical trial was designed to randomly assign cats undergoing elective ovariohysterectomy to receive inhalation anesthetics from either a non-rebreathing circuit or a reduced volume circle system.  Various combinations of pre-anesthetic agents were used including acepromazine, atropine, glyccopyrrolate, medetomedine, buprenorphine, meperidine, morphine, oxymorphone, thiopental, butorphanal, fentanyl, propofol, diazepam and ketamine.  Anesthesia was maintained with either isoflurane or halothane in oxygen in both groups.  Temperature was monitored with a digital thermistor probe that was placed orally into the esophagus to the level of the heart base.  All cats were placed on circulating warm water pads set to a temperature of 100.4 degrees F.  No difference in body temperature was found between the 2 treatment groups at any measurement time. The duration of procedure had a significant effect on body temperature regardless of the type of anesthetic circuit used.  

QUESTIONS

1.  What is the normal body temperature of cats?

2. Mild hypothermia in cats is associated with temperatures less than:

a. Less than 100(F

b. Less than 96.8(F

c. Less than 95(F

d. Less than 86(F

3. Body temperatures less than ____ in cats have been associated with substantial alterations to the CNS.

a. Less than 100(F

b. Less than 96.8(F

c. Less than 95(F

d. Less than 86(F

4. Which of the following drugs have scientific data establishing their effect on thermoregulation?  Check all that apply.

a. Ketamine

b. Acepromazine

c. Isoflurane

d. Halothane

e. Opioids

5. In this study, what factor was identified as having induced hypothermia?

a. Type of premedication

b. Type of inhalant anesthetic

c. Duration of procedure

d. Type of anesthetic circuitry

ANSWERS
1. 101.5(F

2. b
3. d
4. All of them

5. c
Caserto and Almes. 2012. Pathology in Practice. JAVMA 240(9):1067-1072 

SUMMARY
Clinical and Gross Findings: A 10 year old spayed female DSH cat was evaluated by a referring veterinarian because of weight loss for an undetermined period of time.  During physical exam, a mass was detected in the cranioventral abdomen.  Radiography revealed several coalescing areas of mineralization. CBC/Chem showed regenerative anemia that was normocytic and normochromic, mild leukocytosis, mild neutrophilia, eosinophilia, basophilia, and a more pronounced monocytosis.  Serum alkaline phosphatase and amylase were mildly high.  Surgical excision of the mass was completed by performing a partial liver lobectomy.  The mass measured 20 x 10 x 10 cm and contained multiple firm, round, white nodules.  Two 5-7.6 cm diameter nodules associated with liver tissues were submitted for histologic evaluation.

Histopathologic Findings: The liver contained a well-demarcated yet unencapsulated, multilobular, expansile neoplasm composed of mesenchymal tissue that formed multiple coalescing, osteocartilaginous nodules separated by thick bands of neoplastic spindle cells that compressed the adjacent  hepatic parenchyma.  Neoplastic cells had variable morphology, including elongated spindloid cells arranged in streams and polygonal cells arranged in sheets, frequently in a homogenous eosinophilic osteoid matrix; moderate numbers of neoplastic polygonal cells were differentiated into chondrocytes and osteocytes within chondroid and osteoid lacunae.  Neoplastic cells had variable amounts of eosinophilic cytoplasm and indistinct cell borders with oval nuclei, coarse chromatin, and 1 to 2 basophilic nucleoli.  There was moderate anisocytosis and anisokaryosis with 10 mitotic figures in 10 high-power fields.  Adjacent to the cytoplasm, the hepatocytes were compressed by neoplastic cells with frequent local infiltration or were occasionally compressed by thick bands of fibrous tissue.  The compressed hepatocytes had vacuolated cytoplasm with moderate amounts of yellow-gold pigment (interpreted as lipofuscin).  Numerous Kupffer cells contained similar pigment as well as globular yellow-green pigment interpreted as bile.  Hepatocytes located more distant from the neoplasm had multifocal areas of vacuolar degeneration and less intracytoplasmic pigment.  The portal areas contained moderately high numbers of lymphocytes and plasma cells with frequent oval cell proliferation and bile duct duplication indicative of chronic inflammation, damage, or cholestasis.

Morphologic Diagnosis: Primary hepatic chondroblastic osteosarcoma

Discussion: In cats, masses in the cranial and cranioventral portions of the abdomen can be associated with the liver, gallbladder, stomach, pancreas or spleen.  Common neoplasms in the cranial portion of the abdomen in cats include hepatocellular tumors, biliary tumors, of the intra- and extrahepatic bile ducts, hepatic sarcomas, lymphosarcomas, carcinoids, and pancreatic tumors.  Bone and cartilage producing lesions such as metastatic mammary gland carcinomas with benign osteocartilaginous metaplasia or other metastatic sarcomas with benign osteocartilaginous metaplasia may also develop in the liver.  Granuloma producing infections include mycobacterial infections, VLM, liver fluke infestation, and systemic fungal infection with Histoplasma capsulatum, Cryptococcus neoformans, or other fungi.

Clinical signs of primary hepatic neoplasia are often vague but may include polyuria, polydypsia, anorexia, vomiting, ascites, lethargy and weakness.  Clinical findings may include hepatic enlargement with displacement of the stomach ventrally and to the left; however hepatic encephalopathy any hypoglycemia are rare.

Osteosarcomas are the most common primary bone tumors in cat, comprising approximately 80% of all primary bone neoplasms.  Histologically, the presence of malignant neoplastic cells that produce osteoid with or without cartilage confirms the diagnosis of osteosarcoma.  Osteosarcomas in cats have a lower metastatic potential than osteosarcomas in dogs regardless of location.  Skeletal osteosarcomas metastasize in approximately 10% of cases.  Compared with skeletal osteosarcomas, injection-site osteosarcomas have a slightly poorer prognosis, with a 25% metastatic rate.  For appendicular and extraskeletal osteosarcomas, an excellent prognosis can be achieved with surgical resection alone.  For axial osteosarcomas, chemotherapy and radiation therapy may be needed to increase survival time generally as a result of incomplete mass excision.  

QUESTIONS
1.  
True or False:  Osteosarcomas are the second most common primary bone tumor in the cat.
2.  
True/False: Osteosarcomas have a lower metastatic potential in cats than dogs, regardless of location.
ANSWERS
1. 
False

2. 
True
 

Albasan et al. 2012. Risk factors for urate uroliths in cats. JAVMA 240(7):842-847 

Domain 1: Management of spontaneous and experimentally induced diseases and conditions; Task 2, 3, 4: Control, diagnose, treat disease or condition as appropriate

SUMMARY: This paper is a retrospective analysis of cases of feline urate uroliths submitted to the Minnesota Urolith Center from 1891 to 2008. Urate uroliths are the 3rd most common urolith in felines. (Calcium oxalate 46%, Struvite 43%, urate 5%.) All stones composed of at least 70% uric acid or salts of uric acid (ammonium urate, sodium urate, or calcium sodium urate) were collectively referred to as urate. 

Purebred cats as a whole had significantly higher odds of developing urate uroliths than mixed breed cats. Certain breeds of purebred cats had significantly lower odds of developing urate uroliths than mixed breed cats (Abyssinian, American Shorthair, Himalayan, Manx, and Persians). Neutered cats were 12 times more likely to develop urate uroliths than intact cats. 

All cats older than 1 year of age had odds of developing stones. Cats > 4 but < 7 years of age had the highest odds and were 51 times more likely to develop these stones than cats under 1 year of age. Stones were generally found in the bladder or urethra.

The percentage of urate stones did not change over time (while struvites became less common and calcium oxalate more common when diets were reformulated).

Purine metabolism in cats results in production of hypoxanthine, allantoin (most soluble, not lithogenic), xanthine (uncommon), and uric acid (ammonium urate most common purine urolith at 95%).

Risk factors for urate urolith formation include aciduria, diet (animal source proteins or acidifying ingredients), portovascular anomalies (resulting in reduced hepatic conversion of uric acid to allantoin and reduced conversion of ammonia to urea as well as hyperammonemia, hyperuricemia, and hyperuricuria). Risk factors for uroliths in general include: consumption of dry food. 

Urate uroliths have the potential to undergo spontaneous dissolution, but this has not been observed in cats. Recurrence may be influenced by persistence of underlying causes, incomplete removal of uroliths from the urinary tract, and lack of compliance with therapeutic or prophylactic measures.

QUESTIONS
1. Rank feline uroliths from most common to least common.

a. Struvite, urate, calcium oxalate

b. Struvite, calcium oxalate, urate

c. Calcium oxalate, struvite, urate

d. Calcium oxalate, urate, struvite

2. Which is not a potential risk factor for feline urate urolithiasis?

a. Aciduria

b. Dry food diet

c. Portovascular anomalies

d. Alkalinuria

3. What age group of cat is at highest risk for urate urolithiasis?

a. < 1 year

b. > 1, < 4

c. > 4, < 7

d. > 7

ANSWERS
1. c
2. d
3. c
Lane et al. 2012. Pathology in Practice. JAVMA 240(6):677-680

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3. Diagnose disease or condition as appropriate; K1: Diagnostic procedures. 

SUMMARY: Differential diagnoses for cats with chronic nasal discharge  with or without facial swelling and deformity include chronic rhinitis (allergic or infectious), dental disease, foreign body, polyps and neoplasia.  Microscopic examination of nasal exudate may only reveal superficial and secondary inflammation.  Fine needle aspiration or biopsy and histopathology may be required for definitive etiologic diagnosis. 

QUESTIONS
1. 
The most common neoplasia involving the nasal cavity in cats is 

a. 
Lymphoma 

b. 
Carcinoma 

c. 
Sarcoma 

d. 
a and b 

e. 
b and c 

f. 
Melanoma 

g. 
Mast cell tumor 

2. 
Differential diagnoses for facial swelling, deformity and /or chronic nasal discharge include 

a. 
Dental disease 

b. 
Fungal rhinitis 

c. 
Neoplasia 

d. 
Foreign body 

e. 
Polyps 

f. 
All of the above 

3. 
Lymphoma involving the nasal cavity of cats is most likely 

a. 
T-cell lymphoma 

b. 
Plasmacytoma 

c. 
B-cell lymphoma 

d. 
NK cell lymphoma 

4.  
T or F: Radiation or chemotherapy are effective treatments for nasal lymphoma in cats. 

5.  
True or False: Complete remission is common in cats with nasal lymphoma that receive radiation therapy. 

6.  
T or F: Development of lymphoma in older cats (9 years or more) is often associated with FELV infection. 

7.  
T or F: Samples obtained by flushing or swabbing the nasal cavity  or samples of nasal exudate may be of limited value because these samples may only reflect superficial and secondary inflammation and may mislead the clinician to misdiagnose inflammation when the primary pathology is neoplastic disease. 

ANSWERS
1. 
d 

2. 
f 

3. 
c 

4. 
T
5. 
T 

6. 
F
7. 
T
Uman et al. 2012. What Is Your Diagnosis? JAVMA 240(6):663-667 

Domain 1 T3

SUMMARY:  An 8 year old spayed cat had 3-4 month history of loud, dry coughing to retching episodes daily.  Signs were nonresponsive to antimicrobials or corticosteroids.  Cat was eating and drinking normally.  On exam, chest auscultation found increased bronchovesicular sounds bilaterally.  Everything else was normal.  CBC, biochem, and urinalysis were unremarkable.  Radiographs of neck revealed smooth, round 10 mm, soft tissue opacity on intrapharyngeal opening at caudal margin of soft palate.  CT found a right-sided, lobulated 4.5 mm soft tissue mass attached to caudal tip of soft palate.  The mass lobules were opened surgically and allowed to drain.  Yellow material and adjacent soft palate tissue were submitted and histology diagnosed myonecrosis of the soft palate with occasional areas of myoregeneration and perivascular neutrophilic inflammation.  The lesion was found to be sterile.  Focal muscle necrosis with concurrent vasculitis can be caused by localized trauma, pressure necrosis, infarction, inflammatory response to bacteria, or inoculation of toxin or foreign material.  Inciting cause for this case was unknown.  Progressive dry, nonproductive, chronic coughing or retching is consistent with an upper airway irritant.  Differentials for worsening cough and initial physical exam findings would be upper airway irritant or lower bronchiole irritant.  

QUESTIONS
1. What 2 differential categories would you be thinking of for a cat with respiratory signs such as cough and increased brochovesicular sounds bilaterally.

2. What inciting causes can cause focal muscle necrosis with concurrent vasculitis?

3. T or F.  Progressive, dry, nonproductive, chronic cough or retching is consistent with lower airway irritant.

ANSWERS
1. Upper airway irritant or lower bronchiole irritant

2. Localized trauma, pressure necrosis, infarction, inflammatory response to bacteria, or inoculation of toxin or foreign material

3. F.  It is consistent with upper airway irritant

Tanaka et al. 2012. Associations among weight loss, stress, and upper respiratory tract infection in shelter cats. JAVMA 240(5):570-576 [Cheryl Haughton, due 4/1/12]

Domain 1:  Diagnose, Treat, and Prevent Disease
SUMMARY: Authors conducted this study to identify associations among change in body weight, behavioral stress scores, food intake, and development of upper respiratory infections among cats admitted to an animal shelter.  Sixty healthy adult cats were studied for a 3 week time period that entered the shelter during the months of November and December. Body weights were measured on initial entry, then weekly up to the 3 week time period.  Body condition score was correlated with weight.  Stress scores ranging from fully relaxed (1) to terrorized (7) were assigned to cats daily by 3 minute morning observations for the first 7 days of being at the shelter.  

During at least 1 week while in the shelter, 82% of cats lost weight.  Twenty five percent of cats lost greater than or equal to 10% of their body weight.  Fifty eight percent of cats developed an upper respiratory tract infection prior to leaving the shelter.  Authors observed that cats with high stress scores during the first week were 5.6 times as likely to develop an upper respiratory tract infection as cats with low stress scores.  Cats with higher stress scores also had lower food intake scores.  Average length of time cats were in the shelter was 10.6 days.

 Authors concluded that the environment in the shelter was not sufficient to maintain the health of the cats.  Cats were healthy initially when they came to the shelter.   Many cats had low food intake scores during week 1, lost weight during weeks 1 and 2, and ultimately developed an upper respiratory tract infection during week 1 and 2 of shelter housing.

 Limitations of this study are the small sample size (60 cats), only one shelter was studied, and only cats that were friendly and easy to handle were studied. The implication of this study is that housing and an environment that supports cat well being is critically important for maintaining feline health in shelters.
QUESTIONS

1. 
Which is a common cause of upper respiratory tract infection in cats that is directly reactivated by stress?
a.  
Feline Panleukopenia                          

b.  
Feline Infectious Peritonitis                  

c.  
Feline Herpesvirus

d.  
Feline Immunodeficiency Virus
2. 
Which of the following would be considered examples of stressors for cats in shelter environments?
a.  
High population density                         

b.  
Use of small cages for housing              

c.  
Lack of hiding space

d.  
Frequent movement of cats in and out of cages

e.  
All of the above
3. 
True or False:  Cats that experience a lot of stress are more likely to develop upper respiratory infections compared to cats with lower stress levels.
ANSWERS

1.  
c      
2. 
e      
3.  
True

McSweeney et al. 2012. Clinical efficacy and safety of dexmedetomidine used as a preanesthetic prior to general anesthesia in cats. JAVMA 240(4):404-412

Domain 2: Management of Pain and Distress; T2. Minimize or eliminate pain and/or distress

SUMMARY:  A randomized, blinded, placebo-controlled study was performed on client-owned cats to evaluate the effect of dexmedetomidine as a preanesthetic administered prior to anesthetic induction with ketamine or propofol and with or without isoflurane for maintenance.  Alpha-adrenoceptor agonists are commonly used in combination with other anesthetic agents to enhance sedation, analgesia and muscle relaxation.  Little data is available to objectively evaluate these effects.  This study randomly placed cats into one of four groups:  dexmedetomidine and ketamine, placebo and ketamine, dexmedetomidine and propofol or placebo and propofol.  These groups were further divided into cats having procedures lasting more than or less than 15 minutes.  For longer procedures, isoflurane was used to maintain anesthesia.   

Results showed that administration of dexmedetomidine increased the intubation success rate with ketamine, reduced the median induction dose of propofol and significantly reduced the isoflurane concentration required for anesthesia.  Post-operatively, fewer cats that had dexmedetomidine required rescue analgesia and had lower pain scores for two hours after surgery.  However, heart rates and rectal temperatures were lower for cats receiving dexmedetomidine.  Their most common adverse events noted were emesis and pale mucous membranes.

Dexmedetomidine is the D-enantiomer that possesses all the relevant pharmacological activity in racemic medetomidine and is the newest and most potent alpha 2-adenoceptor agonist approved by the FDA for use in dogs and cats.  Alpha 2 adrenoceptor agonists such as dexmedetomidine reduce the incidence of tonic-clonic seizure-like activity associated with ketamine, improve muscle relaxation and provide preemptive and short-term postoperative analgesia.  Because ketamine increases sympathetic tone, ketamine may partially prevent bradycardia, a commonly observed adverse effect following administration of alph2 adrenoceptor agonists. 

QUESTIONS
1. What are the cardiovascular effects of dexmedetomidine?  

2. Apnea is a commonly reported adverse event with which anesthetics?

3. What is the mechanism for emesis induction from the use of alpha-2 adrenoceptor agonists?

ANSWERS
1. It causes an increase in total peripheral resistance with compensatory reduction in heart rate.  Cardiac arrhythmias may result associated with the reduction in heart rate and cardiac conduction velocity.  Sinus bradycardia and sinus arrhythmias are commonly seen in cats.

2. Propofol, high doses of ketamine

3. Central stimulation of the area postrema by alpha-2 adrenergic agonists 

Diep et al. 2012. Pathology in Practice. JAVMA 240(4):391-395 

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

SUMMARY: An 8 year old spayed female domestic shorthair cat was evaluated for a rapidly growing soft tissue mass in the caudal aspect of the right pelvic limb.  This was the site of a previous rabies vaccination.  CBC and serum biochemistries were within reference ranges.  Thoracic radiography revealed the presence of multiple nodules in the thoracic cavity.  The cat’s condition declined over the next 6 weeks and the cat was euthanized.  On gross exam, a soft nodular mass as found at the site of the biopsy.  A large tan, soft mass with a large hematoma effaced the right lateral liver lobe.  A similar mass originated from the cortex of the cranial pole of the right kidney and extended along the capsular surface, compressing the renal cortex.  The left kidney was separated from the cortical surface by an extensive hematoma. Another mass similar to the liver mass had effaced the accessory lung lobe.  Numerous small tan nodules were present on the pleural surface of all lung lobes, the diaphragm, the pericardium, pleural surfaces of the ribs and sternum and within the thoracic inlet.  

Sections of the masses were composed of neoplastic polygonal cells arranged in haphazard sheets.  They contained lipid-like droplets.  The degree of anisokaryosis and anisocytosis was marked with numerous karyomegalic and occasional multi-nucleated cells present.  The cells were confirmed to contain lipid by use of oil red O staining of formalin-fixed, frozen tissue sections. The diagnosis was widespread metastatic liposarcoma.

The initial thought was that the pelvic limb mass was a vaccine-associated sarcoma, most likely a fibrosarcoma.  Other vaccine-associated sarcomas include malignant fibrous histiocytomas, osteosarcomas, chondrosarcomas, and rhabdomyosarcomas.  Vaccine-associated sarcomas develop at vaccination sites in the neck, thoracic and lumbar regions, flank areas and limbs.  It is thought that this is due to granulomatous inflammation that progresses to sarcomatous transformation from the use of adjuvants in the vaccines.  Usually these are firm, white rapidly growing masses.  It is unclear if the liposarcoma is a result of this process.  It was impossible to determine whether the mass in the limb was a metastatic lesion or the primary neoplasm.  

Liposarcomas are rare malignant tumors that are derived of adipocytes and lipoblasts.  They can be subclassified as well-differentiated, anaplastic-pleomorphic and myxoid variants.  Anaplastic-pleomorphic are thought to be the most malignant.  Diagnosis is aided by staining for lipids within the cells with oil red O stain.  It is important to note that this must be done on frozen tissues.  Processing the tissues for regular H & E stain will dissolve the lipids.  Lipoblasts express S-100 antigen, therefore immunolabeling of neoplastic cells for the presence of S-100 may be helpful.  Other neoplasms that can contain lipid include rhabdomyosarcomas and lipid-rich mammary carcinomas.  Therefore historical examination of the mass is essential for diagnosis.

QUESTIONS
1. What recommendations exist for sites of vaccine injections in cats?

2. What are the most common vaccine neoplasms seen in cats?

3. What is oil red O used to stain for?  

4. What is the differential for a tan, sub Q mass in cats?

ANSWERS
1.  The Feline Sarcoma Task Force was formed as a joint effort between the AVMA, American Association of Feline Practitioners and the Veterinary Cancer Society to make recommendations for feline vaccine sites.  The task force recommends that vaccines containing rabies antigen be given as distally as possible in the right rear limb, vaccines containing feline leukemia virus antigen (unless containing rabies antigen as well) be given as distally as possible in the left rear limb, and vaccines containing any other antigens except rabies or feline leukemia virus be given on the right shoulder, being careful to avoid the midline or interscapular space.

2. Fibrosarcomas, histiocytomas, osteosarcomas, chondrosarcomas and rhabdomyosarcomas

3. Lipid

4. Round cell tumors ( lymphoma, histiocytomas, plasmacytoma and mast cell tumors) and mesenchymal tumors (lipoma, liposarcoma, myxoma and myxosarcoma)

Reynolds et al. 2012. Effects of intravenous, low-dose ketamine-diazepam sedation on the results of hematologic, plasma biochemical, and coagulation analyses in cats. JAVMA 240(3):287-293 

Domain 1

 

SUMMARY: 42 cats were included in a study comparing various blood analytes in sedated vs. non-sedated cats. Most (34) of the cats in the study were healthy, but 8 showed pathological conditions. Ages ranged from 9 months to 10 years, and body weight varied from 3.5-7.2 kg. Cephalic intravenous catheters were placed in all cats, and the area of both jugular veins was prepped with an anesthetic cream. Blood was collected via jugular venipuncture into buffered sodium citrate, EDTA and lithium heparin. After the initial blood collection the cats were administered 10 mg ketamine and 0.5 mg diazepam (KD) through the IV catheter and a second sample was collected from the alternate jugular vein.

Results: Chemical restraint was achieved within 10 seconds of KD administration, and was of short duration. Few owners reported adverse events after sedation and included vomiting & agitation (N=2), decreased activity (N=3), and scratching at venipuncture site (N=6). After sedation the greatest changes in the blood parameters were decreases in plasma triglycerides, albumin, mean RBC, mean WBC and mean PLT, and increases in APTT & prothrombin time. These differences were not likely to result in a misdiagnosis in any case. It should be noted that blood was collected without sedation first and that the sedated blood sample always followed, and that this might have influenced blood analytes (in reviewer’s opinion a control group of cats that received 2 blood collections without sedation should have been included). Sedation subjectively improved the ease of collecting jugular samples from cats.

 

QUESTIONS
1. What is the recommended dose of ketamine and diazepam for short duration sedation during jugular blood collection?

2. What is the diploid number of chromosomes in the cat?

3. Name 3 infectious diseases of cats that are used as disease models in humans.

 

ANSWERS
1. 10 mg ketamine chlorhydrate and 0.5 mg diazepam.

2. 38 (the ocelot (Felis pardalis) and the Tiger cat (Felis tigrina) have 36 chromosomes)

3. 1-FeLV as a model of viral oncogenesis, 2-FIV as a model of AIDS, 3-Helicobacter felis as a model of human helicobacter. 

Aschenbroich et al. 2012. Pathology in Practice. JAVMA 240(2):159-162 
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3: Diagnose Disease or Condition as Appropriate

SUMARY: A 1-year-old 3.41-kg (7.50-lb) neutered male domestic shorthair cat was evaluated at a veterinary hospital in Georgia because of sudden onset of inappetence and lethargy. Physical examination revealed icterus, tachycardia, tachypnea, and high rectal temperature (40.4°C [104.7°F]). A CBC and serum biochemical analysis revealed anemia (Hct, 24%; reference interval, 30% to 45%), high serum total bilirubin concentration (9.2mg/dL; reference interval, 0.08 to 0.3 mg/dL), and high BUN concentration (51 mg/dL; reference interval, 17 to 30 mg/dL). The cat was dehydrated. Given the hematologic and physical examination abnormalities, fluid therapy; administration of enrofloxacin, doxycycline, and prednisone; and nutritional support were instituted. The following day, the cat was severely icteric and laterally recumbent. Owing to rapidly worsening clinical signs, the owners opted to euthanize the cat; a postmortem examination was conducted at the University of Georgia College of Veterinary Medicine. At necropsy, the cat was diffusely icteric. The spleen was dark red and enlarged, with a meaty consistency and rounded margins. The liver was diffusely brownish yellow. The lungs were abnormally heavy, wet, and noncollapsing; multifocal, pinpoint to coalescing, red foci were present on the pleural surface and extended into the pulmonary parenchyma. 

Histopathologic Findings: Various tissue samples were processed for histologic examination. Alveoli were distended with edema fluid and small amounts of fibrillar eosinophilic material (fibrin). Alveoli were multifocally filled with erythrocytes. Numerous blood vessels, including alveolar septal capillaries, were filled with enlarged monocytes (20 to 30 μm in diameter), which contained intracytoplasmic, basophilic, granular structures consistent with Cytauxzoon felis merozoites. In the liver, monocytes containing similar merozoites were predominantly observed within hepatic sinusoids and the portal vasculature. A few central veins were filled with similar monocytes. Severe canalicular cholestasis was present, and several bile ductules were filled with bile. There was mild hepatocellular vacuolation. Portal areas were occasionally infiltrated by lymphocytes and plasma cells. Additional findings included splenic congestion and infiltration of the red pulp by numerous infected monocytes similar to those in lungs and liver. In the CNS, numerous blood vessels within the meninges and choroid plexus contained parasitized monocytes. Rarely, blood vessels within the neuroparenchyma contained infected monocytes.
QUESTIONS
1. 
T/F - Cytauxzoonosis is considered to be a zoonotic disease.

2. 
T/F - Microscopic examination of Wright- or Giemsa stained blood smears may reveal intraerythrocytic protozoa (piroplasms); these often form a single basophilic signet ring, which is diagnostic for cytauxzoonosis.

3. 
T/F - The North American bobcat (Lynx rufus), is the presumed natural reservoir for Cytauxzoon felis.
ANSWERS
1. 
F

2. 
T

3. 
T
Benamou et al. 2012. Use of magnetic resonance imaging and histopathologic findings for diagnosis of an aneurysmal bone cyst in the scapula of a cat. JAVMA 240(1):69-74 

Domain 3: Research; T2: Advise and consult with investigators on matters related to their research; K2:  Research methods and equipment

SUMMARY: A case report detailing the use of advanced imaging techniques to aid in the diagnosis of an aneurismal bone cyst (ABC), an uncommon condition in domestic cats.  An ABC is a slow-growing blood filled structure.  It is usually found on long bones, and destroys affected bones and replaces them with a mixture of osteoid, fibrosis, and blood filled cavities.  Diagnosis was achieved with the assistance of radiographs, ultrasound, fine needle biopsy, and most significantly magnetic resonance imaging (MRI).  This report represents the first known case to be diagnosed in a cat using MRI, although the use of MRI as a diagnostic tool in human conditions of ABC has been previously reported.  A significant component of using MRI as a diagnostic tool was the use of the vascular contrast agent gadolinium, which confirmed the presence of blood within the lesion.  Surgical resection of the lesion and amputation of the affected was performed with presumed resolution of the disease.

QUESTIONS
1. How does MRI work?

2. In general, is a MRI scan better for soft tissue or bone?

3. What is a common MRI vascular contrast agent?

ANSWERS
1.
High power electromagnets create a magnetic field which causes the spin of protons water molecules to align with the polarity of the magnet.  Release of the magnetic fields allows protons to revert to their relaxed state.  This return to the relaxed state can generate a radio frequency signal which can be received and interpreted by the machine.

2.
Bone

3.
Gadolinium

