Primary Species – Dog (2010)

Grint et al. 2010. A comparison of acepromazine-buprenorphine and medetomidine-burprenorphine for preanesthetic medication of dogs. JAVMA 237(12):1431-1437
Domain 2: Management of Pain and Distress; T2 Minimize / Eliminate Pain and/or Distress; K4 & K5

SUMMARY: Authors used 90 dogs to conduct a randomized controlled clinical trial to assess sedative and cardiopulmonary effects of premedication of a couple of different combination options prior to anesthesia with propofol and isoflurane. Dogs were given either of these combinations: 1) acepromazine (0.03 mg/kg) IM with buprenorphine (0.02 mg/kg) IM; 2) medetomidine (5 ug/kg) IM with buprenophine (0.02 mgkg) IM; or 3) medetomidine (10 ug/kg) IM with buprenorphine (0.02 mg/kg) IM. Following administration of the preanesthetic combination, respiratory rate, pulse rate, and sedation score were determined. An IV catheter was placed so propofol could be infused and the dogs were intubated and placed on isoflurane maintenance anesthesia. Oxygen saturation, end tidal carbon dioxide blood pressure, and heart and respiratory rates were all monitored while dogs were under surgical anesthesia.

Authors indicated the following results from this study:

1. 
Sedation scores did not differ significantly among groups.

2. 
There were no significant differences in anesthesia recovery times between groups.

3. 
Mean and diastolic blood pressures were significantly lower and heart rate was significantly higher in acepromazine buprenorphine group.

4. 
Mean end tidal carbon dioxide was significantly lower and respiratory rate was significantly higher in acepromazine buprenorphine group.

Authors concluded that either of the listed combinations could be used for premedication of dogs anesthetized with propofol and isoflurane for routine surgical and diagnostic procedures. It was noted that blood pressure was better maintained with the acepromazine medetomidine combinations.

QUESTIONS:

1. 
Which are characteristics of ideal preanesthetic agents?

a. 
Provide muscle relaxation
b. 
Analgesia
c. 
Reduce the doses of drugs required for anesthesia induction and maintenance
d. 
Anxiolytic

e. 
All of the above

2. 
Which is a potential side effect of acepromazine?

a. 
Vasoconstriction
b. 
Hypotension
c. 
Tachycardia

d. 
None of the above
3. 
Which describes buprenorphine?

a.
Acts synergistically when administered with either ace promazine or medetomidine

b. 
Controlled substance (e.g. Schedule III in United States)

c. 
Has a long duration of action (in rodents and dogs)

d. 
Partial u-opioid receptor agonist

e. 
All of the above
ANSWERS:
1. 
e
2.
b
3. 
e
Soto et al. 2010. Pathology in Practice. JAVMA 237(12):1377-1381
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3. Diagnose disease or condition as appropriate

History: Two dogs with histories of diarrhea, weight loss and intermittent vomiting for 4 weeks to 3 months’ duration.

Clinical findings:
· Dog 1: Mild panhypoproteinemia, thickening of ileum on ultrasound (US) and exploratory laparotomy. 

· Dog 2: Thickening of ileum at surgery. 

· Both dogs had portions of the ileum resected and fixed in formalin; both were euthanized following post-op complications. Necropsies were not permitted in either dog

Path findings: 
· Severe intestinal wall thickening, luminal narrowing

· Diffusely irregular folded mucosal surface

· Intestinal wall had numerous transmural, white, multifocal to coalescing foci

Histopath Findings:
· Distended lymphatic vessels with perivascular fibrosis

· Some acute segmental lymphangitis with fibrinoid necrosis
· Large white foci were lipogranulomas, with centralized cholesterol crystals surrounded by lipid- laden foamy macrophages

· No micro-organisms detected

Morph Dx: Severe chronic ileal or ileo-cecal lymphangiectasia with lipogranulomatous and fibrinoid lymphangitis

Comments:
· Intestinal lymphangiectasia (IL) is one of the protein-losing enteropathies

· It is common in dogs

· Can be a congenital or acquired disorder of the lymphatic system

· Clinical signs (CS’s) can include: vomiting and weight loss, with diarrhea the most common CS

· Blood work may show hypoproteinemia, hypocholesterolemia, hypocalcemia and lymphopenia

· US findings are not always consistent
· Histological examination of intestinal tissue samples (preferably full-thickness biopsies) is key
· Lipogranulomas form due to leakage of chyle through damaged lymphatic vessels, but are not often associated with intestinal lymphangiectasia

· Changes in commercial diets for dogs have been linked to lipogranulomas

· Acquired IL can be due to blockage of lymphatics (neoplasia, inflammation) or venous hypertension (congestive heart failure), but experimental models have not replicated this

· Prognosis of IL is uncertain. If IL is associated with lipogranulomatous inflammation, prognosis is poor

· IL can cause complete or partial intestinal blockage

· Healing after surgical resection is difficult due to the inflammation present.

QUESTIONS:
1. Which of the following is the best way to diagnosis intestinal lymphangiectasia (IL) in dogs? 

a. Ultrasound

b. Radiography

c. Exploratory laparotomy

d. Histopathology of a full-thickness intestinal biopsy

2. Which of the following would you NOT expect to see in the blood work of a dog with IL? 

a. Hyperproteinemia

b. Hypocholesterolemia

c. Hypocalcemia

d. Lymphopenia

3. Which of the following IS NOT an expected clinical sign in a dog with IL?
a. Vomiting

b. Constipation

c. Weight loss

d. Diarrhea

4. What has been implicated in the development of lipogranulomas in dogs?
a. Rawhide chews

b. Oral flea medications

c. Changes in commercial dog foods

d. Thimerosal in common canine vaccines

5. Why are there often complications post-op in these dogs?
a. They are often large, older dogs

b. Inflammation in the intestinal wall interferes with healing of enterectomy sites

c. Their high circulating lymphocyte count suppresses bone marrow function

d. There are seldom complications post-op in these dogs

ANSWERS:
1. D

2. A

3. B

4. C

5. B

Hofmeister et al. 2010. Effects of acepromazine, hydromorphone, or an acepromazine-hydromorphone combination on the degree of sedation in clinically normal dogs.  JAVMA 237(10):1155-1159
Domain: 2 – Management of pain and distress

Task: 2 - Minimize or eliminate pain and/or distress

SUMMARY: This study was designed to determine the effects of acepromazine, hydromorphone or the combination of both drugs on the degree of sedation in clinically normal dogs. Two different scoring systems were used for comparison. 46 random source female dogs were assigned to one of four groups: acepromazine (0.5 mg/kg IM), hydromorphone (0.1 mg/kg IM), ace/hydromorphone (0.5 mg/kg and 0.1 mg/kg respectively) and saline (0.05 ml/kg). Sedation scores were determined by the use of a subjective scoring system (SSS) or simple numeric rating scale (NRS) at 0, 15, 30, 45 and 60 minutes. Results indicated an increased sedation with acepromazine and the acepromazine/hydromorphone combination. Hydromorphone did not show increased sedation when compared to the saline control. All groups showed increased sedation over time, including the saline group. This was explained as an acclimation to the observer and procedures over time. Five of 23 dogs receiving hydromorphone vomited whereas no dogs in any other group vomited. Two dogs receiving hydromorphone defecated where no other dogs in any other group defecated. The NRS yielded less-reliable measures of sedation when compared to SSS.
QUESTIONS:
1. What type of drug is acepromazine and what is one side effect?

2. What type of drug is hydromorphone and what is one side effect:

3. The Kolmogorov-Smirnov test was used to determine normality. What is this test?

4. What is the mechanism that results in emesis when dogs are given opioids?

5. What is the mechanism that results in defecation when dogs are given opioids?

6. T/F: Previous studies with increased dosages of hydromorphone have reported sedation.

ANSWERS:

1. Phenothiazine sedative with alpha 1 receptor antagonistic properties that can cause hypotension

2. Opioid which causes sedation as a result of agonistic activity at mu-opioid receptors. It can cause emesis, defection and dysphoria.

3. The Kolmogorov-Smirnov test (KS-test) tries to determine if two datasets differ significantly. The KS-test has the advantage of making no assumption about the distribution of data. (Technically speaking it is non-parametric and distribution free.)

4. Stimulation of the chemoreceptor trigger zone

5. Duodenal contraction induced by stimulation of the mu-opioid receptors

6. T

Fasanella et al. 2010. Brachycephalic airway obstructive syndrome in dogs: 90 cases (1991-2008).  JAVMA 237(9):1048-1051
OBJECTIVE: This retrospective study was undertaken to determine the prevalence of individual anatomic components of brachycephalic airway obstructive syndrome (BAOS), including everted tonsils, and analyze the frequency with which each component occurs with 1 or more other components of BAOS in brachycephalic dogs.
ADDITIONAL INFORMATION: Brachycephalic dogs have unique upper respiratory anatomy that leads to upper airway obstruction. Compared with other breeds, brachycephalic dogs have a shortened skull resulting in a compressed nasal passage and altered pharyngeal anatomy. Most brachycephalic dogs have a combination of compressed anatomy creating increased negative pressure on inspiration for adequate ventilation, leading to inflammation and stretching of pharyngeal tissues as well as obstruction. The primary anatomic components of BAOS are stenotic nares, elongated soft palate, and hypoplastic trachea, which create negative pressure within the airway because of increased respiratory effort, leading to additional secondary components. These include everted laryngeal saccules, laryngeal collapse, and everted tonsils, which further create airway turbulence and edematous pharyngeal tissue through increased respiratory efforts.
CASE SELECTION: Medical records of the Mississippi State University College of Veterinary Medicine Animal Health Center were searched to identify all brachycephalic dogs admitted to the hospital between 1991 and 2008 with 1 or more of the following: stenotic nares, elongated soft palate, everted laryngeal saccules, everted tonsils, and hypoplastic trachea. Dogs may or may not have been surgically treated by nares resection, staphylectomy, laryngeal sacculectomy, or tonsillectomy. Data from dogs were included in the study if the dog underwent a laryngoscopic examination of the pharynx and larynx and at least 1 anatomic component of BAOS was observed.

RESULTS: Findings were similar to previous studies concerning the signalment and breed, but the frequency of BAOS was different in this study for various reasons:  retrospective nature; the possibility of incomplete information in the medical records, reflected by underreporting of complications and clinical signs; lack of a set protocol for patient evaluation; and the performance of laryngoscopic examination of the pharynx and larynx by different clinicians.  Also, results of statistical analysis in our study may be affected by the small number of affected dogs with complications, possibly leading to a type II error.
QUESTIONS:
1.
Circle one: Most brachycephalic dogs have a combination of compressed anatomy creating increased positive/negative pressure on inspiration.
2.
Dogs with BAOS (brachycephalic airway obstructive syndrome) manifest various clinical signs, including:

a.  
Sterorous breathing

b. 
Loud snoring

c.  
Coughing

d. 
Gagging

e.  
All of the above
3.  
The primary anatomic components of BAOS are:

a.  
Hypertrophic nares, elongated soft palate, hypoplastic trachea

b.  
Stenotic nares, shortened soft palate, hypertrophic trachea

c.  
Hypertrophic nares, elongated soft palate, hypertophic trachea

d.  
Stenotic nares, elongated soft palate, hypoplastic trachea

4.  
Additional secondary components of BAOS include:

a.  
Everted laryngeal saccules

b. 
Laryngeal collapse

c. 
Syncope

d. 
All of the above

5.
T/F. Surgical Correction of BAOS components carries an anesthetic risk in the already respiratory-compromised patients and proper pre- and postoperative measures should be taken.
ANSWERS:
1.
Negative
2.
e

3.
d

4.
d

5.
T

Palgrave et al. 2010.  Pathology in Practice.  JAVMA 237(8):911-915
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3 – Diagnose disease or condition as appropriate; T4 - Treat disease or condition as appropriate

SUMMARY:

History: 11 year old, 20 kg spayed female basset hound. Clinical signs include polyuria, polydipsia, signs of musculoskeletal pain, recurrent urinary tract infections

Clinical Pathology: Serum biochem includes hypercalcemia, hyperproteinemia, hyperglobulinemia, low albumin-globulin ratio; hematology includes anemia, panleukopenia, thrombocytopenia; serum protein electrophoresis reveals biclonal gamopathy; urinalysis includes hypsosthenuria, mild proteinuria, marked bacteriuria

Gross Pathology: 
1) 
Vertebral body and long bone multifocal lytic bone loss replaced with soft red gelatinous material

2) 
Spleen increased size plus firm consistency plus pallor

3) 
Bilateral kidneys, cortex, multifocal pinpoint to 2 mm pales lesions

4) 
Abdominal plus thoracic lymph nodes increased size

Histopathology: Lytic lesions are present throughout the vertebral column. Within the most severely affected vertebral bodies (T13-L2), > 95% of the medullary cavity is effaced by sheets of neoplastic round cells with round eccentric nuclei, coarsely stippled chromatin, 1 to 3 small nucleoli, small to moderate amounts of pale eosinophilic cytoplasm, and distinct cell borders. In some sections, a perinuclear clear zone is also visible. Occasional neoplastic cells are distended by a large amorphous eosinophilic cytoplasmic vacuole, which displace the nucleus to the periphery of the cell. Neoplastic cells have mild anisokaryosis and anisocytosis. Occasional binucleate cells are also present. The mitotic rate is low (< 1 mitotic figure/10 hpf). Almost all trabecular bone and 50% of the cortical bone were replaced by neoplastic cells. The few remaining bony trabeculae were surrounded by numerous large multinucleate osteoclasts). Within the metaphyses and epiphyses of both humeri and femurs, there were multifocal, roughly circular, well-demarcated regions of bone lysis with replacement by similar neoplastic cells. The ribs were also diffusely affected.
QUESTIONS

1.
Diagnosis?

2.
Which of the following is not a common feature of multiple myeloma?

a.
Hypercalcemia

b.
Lytic bone lesions

c.
Serum or urine monoclonal gammopathy

d.
Circulating plasmacytosis

e
Bone marrow plasmacytosis

3.
What clinical signs and lesions are associated with multiple myeloma-related lytic bone lesions?

a.
Lameness

b.
Pain

c.
Pathological fractures

d.
a and b

e.
a, b and c

4.
Differential diagnosis for multifocal lytic bone lesions may include:

a.
Multiple myeloma

b.
Lymphoma of the bones

c.
Polyostotic osteosacrcoma

d.
a and c

e.
a, b and c

5.
What is the probable cause of multiple myeloma-associated osteolysis?

ANSWERS

1.
Multicentric plasma cell tumor (multiple myeloma)

2.
d. circulating plasmacytosis

3.
e. a, b and c

4.
e. a, b and c

5.
Production of osteoclast-activating factors by neoplastic plasma cells is the likely cause of multiple myeloma-associated osteolysis.

Siracusa et al. 2010.  Effect of a synthetic appeasing pheromone on behavioral, neuroendocrine, immune, and acute-phase perioperative stress responses in dogs.  JAVMA 237(6):673-681

Domain 2: Management of Pain and Distress

Task – T2; K2, K3

SUMMARY: This study was conducted in order to evaluate the effects of an appeasing pheromone (sDAP) on behavioral, neuroendocrine, immune and acute phase perioperative stress responses in dogs undergoing elective orchiectomy or ovariohysterectomy. sDAP is a synthetic pheromone commercially marketed for the treatment of stress in dogs. It is a mixture of fatty acids that represent components of a natural pheromone identified in sebaceous gland secretions from the intermammary sulcus of lactating bitches. In this study, the ICU cages were sprayed with sDAP solution or the sham solution 20 min prior to use. Dogs were placed in treated cages 30 min before and after surgery. Indicators of stress were evaluated perioperatively. Behavioral response variables and serum prolactin concentration were influenced by sDAP exposure. Dogs exposed to sDAP were more likely to have alertness and visual exploration behaviors after surgery than the sham treated dogs. Variables examined to evaluate the hypothalamic –pituitary-adrenal axis, immune system, and acute phase responses were unaffected by treatment.
QUESTIONS:

1. Which of the following are increased in dogs during positive interaction in humans?
a. Cortisol

b. Prolactin

c. Oxytocin

2. The secretion of prolactin by the _________, is used as a marker for lactotropic axis activation; it is regulated by the suppressive effects of dopamine produced by the ___________ and stimulatory effects of other factors.
a. Hypothalamus, pituitary gland

b. Adrenal gland, pituitary gland, 

c. Pituitary gland, hypothalamus

d. Pituitary gland, adrenal gland

3. T/F. The HPA axis is the principle regulatory system involved in the stress response of lymphocytes.
ANSWERS:
1. B- Prolactin

2. C- pituitary, hypothalamus

3. True

McIntyre et al. 2010.  Developmental uterine anomalies in cats and dogs undergoing elective ovariohysterectomy.  JAVMA 237(5):542-546
Task 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; K1: Anatomy with emphasis on features significant to clinical medicine

SUMMARY: This study was conducted to determine the types and frequency of uterine anomalies in dogs and cats obtaining elective ovariohysterectomy (OHE). Both prospective and retrospective data were used for the study. Data was obtained from spay-neuter clinics in both the United States and Canada for the entire year of 2007. Feral cat OHE records were evaluated retrospectively (during 2002-2006). Acquired anomalies, such as cysts and pyometra, were excluded.


Reproductive tracts with anomalies were submitted for histological examination. Gross and histological findings were used to classify the anomalies and to identify their likely embryological basis. Endometrium, myometrium, and perimetrium are tissue layers that usually comprise the uterine horns and the uterine body wall. Uterine horns that lack a central lumen; lack an endometrial layer; and are composed of disorganized connective tissue, smooth muscle, and blood vessels were classified as unicornuate uterus. Similar findings involving only a portion of the horn were classified as segmental agenesis. Uterine horns with a central lumen that contained microscopic remnants of the 3 uterine tissue layers were classified as hypoplastic.

Authors found the most common anomaly in both dogs and cats was unicornuate uterus. Uterine anomalies were more than twice as common in cats as in dogs. More than half of dogs and cats with uterine anomalies also had ipsilateral renal agenesis, but both ovaries were identified in affected animals. These ovaries should be removed during OHE. Concurrent uterine and renal anomalies arise likely as a result of the interdependence between the tracts during embryological development.

QUESTIONS:
1. 
Which of the following is the most common uterine anomaly in dogs and cats?
a.
Segmental agenesis

b.
Unicornuate uterus

c.
Hypolastic uterine horn

d.
None of the above
2.
Name the type of uterus (classification) in dogs and cats.
3.
Which tissue layers comprise the uterine horns and the uterine body?
a.
Endometrium

b.
Myometrium

c.
Perimetrium

d.
All of the above
4.
T/F: Uterine anomalies were more than twice as common in cats than dogs.

ANSWERS:
1.
b

2.
Bicornuate

3.
d

4.
True
Bove. 2010. ECG of the month.  JAVMA 237(5):509-512
SUMMARY: This case involves a 6 year old spayed, female Chihuahua mix with a short history of vomiting, stumbling and collapse. Physical exam revealed weakness, depression and an irregular rhythm with a heart rate of 80 beats per minute. The notable laboratory findings were an increase in the hematocrit, BUN, Phosphorous, potassium and a decrease in Chlorine and Sodium. A differential diagnosis list included hypoadrenocorticism and acute renal failure (ARF). An ECG was subsequently ordered.  A lead II reading revealed a range in the heart rate of 38-75 with a mean of 55.
Other findings included a prolonged QRS complex, lengthened PR interval and an increased ST segment.  An ECG diagnosis of sinus bradycardia was made.

Treatments included 10% calcium gluconate, regular insulin, dextrose and dolasetron mesylate. 2 hours later the mean HR was 120 bpm with correction of the previously noted wave/segment abnormalities. Clinical chemistries were still abnormal at this time although somewhat attenuated with treatment with a notable decrease in serum potassium.

Discussion: Major rule outs for hyperkalemia include hypoadrenocorticism, ARF, urethral obstruction and excessive potassium intake. Hyperkalemia rarely occurs when renal function is normal. The resting potential of a cardiomyocyte, -90mV, is largely maintained by a large ratio of intracellular K relative to the extracellular K. As extracellular K increases the membrane potential becomes less negative and as the condition progresses sodium channels can become refractory. This increases the threshold for generation of an action potential and the myocardium impulse conduction slows. The most obvious changes in the ECG to reflect the hyperkalemia include prolongation of the P wave, the PR interval and the QRS complex. Treatment options include membrane stabilization with calcium, promote influx of K intracellularly with insulin and dextrose and remove K from the body with fluid expansion and an increase in the glomerular filtration rate.

QUESTIONS:

1. 
What are major rule outs for hyperkalemia?

2. 
How does hyperkalemia affect the myocyte resting membrane potential?

3. 
What are common ECG findings with hyperkalemia?

ANSWERS:

1. 
Major rule outs for hyperkalemia include hypoadrenocorticism, ARF, urethral obstruction and excessive potassium intake.

2. 
As extracellular K increases the membrane potential becomes less negative.

3. 
The most obvious changes in the ECG to reflect the hyperkalemia include prolongation of the P wave, the PR interval and the QRS complex.

Fitzpatrick et al. 2010.  Effects of infiltration of the incision site with bupivicaine on postoperative pain and incisional healing in dogs undergoing hysterectomy.  JAVMA 237(4):395-401 

Domain 2: Management of Pain and Distress; T1. Recognize Pain and/or distress; T2. Minimize or eliminate pain and/or distress


Infiltration of anesthetic at the incision (incisional blocks) is a popular analgesic modality because of their ease in application and they can be applied prior to the creation of an incision (preemptive use) or with other analgesic modalities (multimodal use). However, the efficacy of incisional blocks in preventing or treating acute surgical pain in animals and humans is debatable. Further, there is evidence that local anesthetics may affect wound healing through toxic effects on muscles and anti-inflammatory effects, delaying wound healing and promoting infection. The objective of this study were to determine analgesic efficacy of bupivicaine incisional blocks as part of a multimodal analgesic protocol and to determine the effects on wound healing.


In this study, 92 shelter-owned female dogs receiving ovariohysterectomy (...at the hands of 4th year veterinary students) were randomized into four groups: no injection (26 dogs), preincisional infiltration with saline (0.9% NaCl) solution (12 dogs) or bupivicaine 2mg/kg (21 dogs), or postincisional infiltration with bupivicaine 2mg/kg (33 dogs). Dogs in all groups also received hydromorphone, buprenorphine and carprofen. Postoperative pain was assessed with the Glasgow pain scale and response to mechanical stimulation with Von Frey filaments. Observers assessing pain were blinded to the treatment groups.


The investigators in this study were unable to demonstrate supplemental analgesia from a bupivicaine incisional block. There was no difference in pain scores or response to mechanical stimulation over time among treatments. Furthermore, preincisional infiltration of bupivicaine may have increased the number of complications from surgery. There was significantly more erythema in dogs that received preincisional saline infiltration and less erythema in dogs receiving postincisional infiltration with bupivicaine compared with other treatment groups. Complications were increased for dogs receiving preincisional infiltration of bupivicaine. These complications included splenic laceration, excessive inflammation and herniation. 

QUESTIONS:

1. 
The von Frey test measures what type of noxious stimulus?

a.
Thermal

b.
Mechanical

c.
Chemical
2. 
T/F. Bupivicaine incisional blocks have proven to be effective when used in a multimodal analgesic protocol.
3. 
T/F. In the hands of fourth year veterinary students, preincisional infiltration with bupivicaine may increase the number of complications from surgery.

ANSWERS:

1. 
b

2. 
F

3. 
T

Chandler et al. 2010.  In vivo effects of adjunctive tetracycline treatment on refractory corneal ulcers in dogs.  JAVMA 237(4):378-386 

Domain 1: T4 Treat disease or condition as appropriate

SUMMARY: Hallmarks of epithelial mesenchymal transition seen in normal corneal ulcer healing are not seen in refractory ulcers. The underlying mechanisms are not completely understood and there is no consistently effective treatment. Tetracycline has been used to treat corneal wounds in humans without adverse effect. Although there have been anecdotal reports of success in dogs, it has not been investigated in clinical reports. The objective of this study was to evaluate the effectiveness of topical and orally administered tetracycline-related drugs as adjunctive medical treatment for refractory corneal ulcers in dogs in a randomized controlled clinical trial. All animals underwent a Schirmer tear test and fluoroscein stain for diagnosis and then were treated with corneal debridement and grid keratectomy to ensure all ulcers were at a similar stage.

Boxers are at greater risk for refractory ulcers and were overrepresented in present study population. Ulcers of small breed dogs were significantly more likely to heal in less than 2 weeks compared to medium and large breed dogs. This may have to do with less UV exposure typical of these breeds or breed-related physiologic characteristics affecting healing. The oral cephalexin and topical oxytetracycline group had the shortest healing time, followed by oral doxycycline and topical triple antibiotic ointment, both ahead of the control group of oral cephalexin and topical triple antibiotic. The most rapid healing occurred using topical oxytetracycline and a polyxylon soft contact lens. Several factors were likely involved including pressure on the corneal epithelium, protection of migrating epithelial cells and improved drug retention. This group was not included in statistical analysis due to lack of a proper control treatment group. One study found decreased concentrations of TGF-B (growth factors that appear to play key roles in corneal healing) in tears of dogs with refractory ulcers. Another study found that oxytetracycline upregulates TGF-B in corneal epithelial cells. The findings of this study support improved healing time with the use of tetracycline analogues, although it hasn’t been ruled out that the triple antibiotic ointment impedes migration of corneal epithelial cells.
QUESTIONS:

1. Which of the following is not a hallmark of epithelial-mesenchymal transition?

a. Increased motility

b. Loss of intracellular adhesion

c. Superficial hyalinized acellular zone

d. Loss of epithelial cellular morphology

2. Refractory corneal ulcers are characterized by which of the following?
a. A superficial epithelial defect without evidence of infection

b. Defect surrounded by a rim of loose epithelium

c. Slower rate of vascularization than expected for corneal wounds

d. All of the above

3. T/F: Adjunctive tetracycline treatment improved the rate of healing for refractory corneal ulcers in this study.

ANSWERS:

1. c
2. d
3. T

Whittemore and Flatland. 2010. Comparison of biochemical variables in plasma samples obtained from healthy dogs and cats by use of standard and microsample blood collection tubes. JAVMA 237(3):288-292
Domain 1: Management of Spontaneous & Experimentally Induced Diseases and Conditions; Task 3: Diagnose disease or condition as appropriate

Objective: To compare results of biochemical analyses performed on plasma samples obtained from healthy dogs and cats by use of standard and microsample blood collection tubes.
Background: Iatrogenic anemia, secondary to diagnostic sample collection, is common in human patients, and is the primary indication for blood transfusion in human neonates. The percentage of overdraw in neonatal patients has been inversely correlated with patient size and positively correlated with disease severity. Research in veterinary patients is lacking, but common sense suggests that minimizing diagnostic sample volumes in critically ill dogs and cats is prudent.

Materials & Methods: Healthy dogs and cats whose owners were associated with the university were recruited; criteria for inclusion included no known disease, >1 year of age, and not currently receiving medications, with the exception of prophylactic heartworm and parasite products. A veterinary technician (blinded) drew 3 mL of blood from the jugular of each dog and cat; 2.5 mL of each sample was transferred to a standard vacuum collection tube containing lithium heparin, and 0.5 mL was transferred into a microsample collection tube containing lithium heparin. Samples were centrifuged, plasma collected, and plasma was stored at 4°C and analyzed, using a conventional wet chemistry analyzer, within 8 to 9 hours. Variables analyzed: albumin, bicarbonate, BUN, calcium, chloride, cholesterol, creatinine, glucose, phosphorus, potassium, sodium, total bilirubin, and total protein concentrations, as well as alkaline phosphatase, alanine aminotransferase, aspartate aminotransferase, and creatine kinase activities. Statistical analysis was conducted on data to determine normality, correlation, and bias. 

Results: For dogs, correlation between results for the two tube types was moderate for glucose concentration but high or very high for all other variables. For cats, correlation was minimal for total bilirubin concentration but high or very high for all other variables. 

Conclusions: Samples obtained from healthy dogs and cats by use of microsample blood collection tubes that contained lithium heparin provided clinically equivalent biochemical results, compared with results for samples obtained by use of standard blood collection tubes, and minimized the total sample volume collected for diagnostic testing. On the basis of this study, microsample and standard blood collection tubes may be used interchangeably in healthy animals; however, studies are warranted to compare diagnostic samples from ill animals. 

QUESTIONS:
1. 
T/F. Significant differences between results for samples obtained by use of microsample and standard vacuum collection tubes were few and not clinically relevant. 

2. 
T/F. There was poor correlation for bilirubin measurements in cats, possibly reflecting the narrow range of measured concentrations, but this was not clinically relevant.

3. 
With respect to phlebotomy overdraw, which of the following statements are true:

a. 
Collection of blood into syringes or tubes that lack fill lines, and failure to record sample volumes on ICU flow sheets increase its likelihood of occurring

b. 
It contributes to iatrogenic anemia in humans

c. 
Iatrogenic anemia, overdraw, and repeated sample collection has been studied extensively in veterinary patients

d. 
a and b

e. 
None of the above

ANSWERS:

1. 
True

2. 
True

3. 
d
Whittemore and Flatland.  2010.  Comparison of complete blood counts in samples obtained from healthy dogs and cats by use of standard and microsample blood collection tubes.  JAVMA 237(3):281-287
Domain 1: task 3 

SUMMARY: This study was performed to compare the results of a complete blood count run on samples obtained using a standard and microsample collections tubes in healthy cats and dogs. Iatrogenic anemia from recurrent blood sampling has been recognized in human hospitals. The use of alternative collection devices has been associated with significant reductions in blood loss for diagnostic testing. Healthy dogs and cats whose owners were associated with the University of Tennessee College of Veterinary medicine were recruited for the study. Criteria for inclusion included animals of age greater then 1 year, with no known disease, and who were not receiving medication other then heartworm and other parasitic prophylactics. A veterinary technician blinded to the purpose of the study collected approximately 3 mls of blood from the jugular vein.  2.5 mls of the sample was transferred into a standard vacuum collection tube with sodium EDTA, and 0.5 ml was transferred into a microsample collection tube. Samples were stored at 4 C, and analyzed within 8 to 9 hours after collection. An automated hematology analyzer was used to evaluate the samples.  Variables evaluated were as follows: total number WBC, basophil, eosinophil, lymphocyte, monocyte and neutrophils; HCT, total RBC number, hemoglobin concentration, MCH, MCHC, MCV, platelet count, MPV and plasma TP concentration. A blood smear was also assessed for leukocyte morphology and platelet clumping. Manual differentials were also performed for all samples. In cats, the percentage of reticulocytes, absolute reticulocyte count, reticulocyte hemoglobin concentration, reticulocyte hemoglobin and MCVr was also evaluated.
Results: The correlations between manual and automated differential leukocyte counts were evaluated, as well as the correlations between the standard and microsample tubes. Statistical analysis was performed for each variable. In dogs, correlation between results for the two tubes was moderate for MCHC and basophils, high for monocytes, and very high for all other variables.  In cats, correlation was low for basophils, moderate for eosinophils, percentage of reticulocytes and absolute reticulocyte counts; high for monocytes, MPV, reticulocyte hemoglobin concentration and reticulocyte hemoglobin, and very high for all other variables.
Clinical Relevance: Samples obtained from healthy dogs and cats by use of microsample blood collection tubes provided clinically equivalent CBC results, compared with results for samples obtained by use of standard blood collection tubes, and minimized the total sample volume collected for diagnostic testing.
QUESTIONS:
1.  
T/F. In human studies, overdraw was found to be more prevalent in smaller, pediatric patients and those that were critically ill.
2. 
T/F. Agreement between manual and automated counts in this study was found to be good overall, with small, non clinically relevant differences.
3.  
T/F. Platelet clumping was detected with higher frequency in both standard blood collection tubes.
ANSWERS:
1. 
True

2. 
True

3. 
False: Clumping was detected with similar frequency in both standard and microsample tubes.  The authors stress the importance of performing a blood smear for samples with low automated platelet counts.
Sullivan et al. 2010.  Evaluation of open versus closed urine collection systems and development of nosocomial bacteriuria in dogs.  JAVMA 237(2):187-190
Domain 1: T4 - Treat disease or condition as appropriate 
Domain 3: Task 3 - Design and conduct research
SUMMARY: Indwelling urinary catheters can lead to nosocomial infection and there is concern regarding the development of antibiotic resistance. The goal of reducing the rate of nosocomial infection may rely on several factors including: shorter duration of catheterization, standardized protocol for urinary catheter placement and maintenance, type of catheter, and type of urine collection system.
Standard practice in human medicine is to use a closed urine collection system (urine can be removed from the reservoir bag without disconnecting the catheter). In veterinary medicine, open collection systems are commonly used and many of these use recycled IV fluid bags as the reservoir bag. When the reservoir bag is full, it is disconnected from the collection line and replaced with a new bag. A study showed that previously used, properly stored IV bags are not an important contributor to aerobic bacterial contamination, but the concern remains that disconnecting the bags expose the system to the external environment and therefore, to contamination. The objective of this current study was to determine whether a closed urine collection system decreased the incidence of nosocomial bacteriuria vs. an open urine collection system.

Discussion: Results indicated that for dogs requiring short-term indwelling urinary catheterization, the type (open vs. closed) was not associated with the likelihood of nosocomial bacteriuria. There is no clinical significance of choosing one type of system over another in short term catheterizations in hospitalized dogs. Use of a strict protocol for urinary catheter placement and maintenance was likely also key in the low incidence of nosocomial bacteriuria in the present study.

QUESTIONS:

1. 
What is the difference between a closed urine collection system and an open urine collection system?

2. 
T/F.  Use of a strict protocol for urinary catheter placement and maintenance does not lead to lower incidence of nosocomial bacteriuria.

3.
T/F. Short-term closed urine collection systems in hospitalized dogs decrease incidence of nosocomial bacteriuria compared to open collection systems.

ANSWERS:

1. 
Closed urine collection system:  urine can be removed from the reservoir bag without disconnecting the catheter


Open collections system: when the reservoir bag is full, it is disconnected from the collection line and replaced with a new bag
2.  
F - Use of a strict protocol for urinary catheter placement and maintenance does lead to lower incidence of nosocomial bacteriuria.

3.  
F - Open vs. closed collection is the same incidence

Brown et al.  2010.  Use of an activity monitor to detect response to treatment in dogs with osteoarthritis.  JAVMA 237(1):66-70 
Domain 2: Manage Pain and Distress; T1 - Recognize Pain and/or Distress; K1 - Patient Monitoring

SUMMARY: Authors conducted a controlled clinical trial with 70 dogs to establish whether use of an activity monitor would detect changes in activity in dogs with osteoarthritis that are treated with carprofen or a placebo. Dogs used in the study had osteoarthritis that was not being treated prior to the study. Dogs wore an activity monitor attached to their collar for 21 continuous days.


On days 8-21 of the study, 1/2 of the dogs received carprofen and the other 1/2 of the dogs received a placebo. Total activity counts during days 1 through 7 (baseline period = no treatment) were compared with total activity counts of days 15 through 21 (endpoint), when dogs were being treated with either carprofen or placebo. To assess the ability of the activity monitor to detect an overall effect of treatment with carprofen, the change in activity counts from baseline to endpoint period for dogs in the placebo group was compared with this same parameter for dogs in the carprofen group.


Results obtained supported initial hypothesis that there is significant improvement in activity counts in dogs treated with carprofen (compared with activity counts in dogs treated with a placebo). These results also suggest that use of an activity monitor can be a valid, reliable method to record activity level of dogs and document improved activity associated with efficacious osteoarthritis treatment.

QUESTIONS:
1.
What class of analgesic agent is Carprofen?
2.
What, specifically, does an activity monitor measure?
a.
Intensity of movement

b.
Frequency of movement

c.
Duration of movement

d.
All of the above
3.
Name some disadvantages of using gait analysis to test efficacy of treatment interventions in dogs with osteoarthritis.

ANSWERS:
1.
Nonsteroidal Anti inflammatory Drug (NSAID)

2.
d

3.
Time Consuming.


Requires specialized equipment and training.


Restricts evaluation to a specific point in time, outside normal home environment.


Captures changes in weight bearing only on an affected limb. Other behaviors may be altered.
Culp et al. 2010. Complications associated with use of subcutaneous vascular access ports in cats and dogs undergoing fractionated radiotherapy: 172 cases (1996-2007). JAVMA 236(12):1322-1327
Domain 3: (Research); K8

SUMMARY: The purpose of this study was to describe complications associated with the use of totally implantable subcutaneous vascular access ports (SVAPs) in cats and dogs undergoing treatments with fractionated radiotherapy and to determine predisposing factors for developing these complications. Medical records were retrospectively reviewed to identify cats and dogs that underwent surgical placement of an SVAP for use during treatment with fractionated radiotherapy at the Matthew J. Ryan Veterinary Hospital of the University of Pennsylvania. A multitude of data was retrieved to assess for possible predisposing factors in the development of major and minor complications associated with the SVAP. Major complications were defined as permanent loss of SVAP catheter patency, catheter breakage, drug extravasation, suture breakage, infection, and incision dehiscence. Minor complications were defined as difficulty accessing the SVAP, seroma formation, and catheter positioning that resulted in temporary loss of catheter patency.
Statistical analysis with univariate and multivariate analysis was used to assess the possible predisposing factors for development of complications after placement of a SVAP. Factors associated with major complications included sex, lack of propofol administration during induction, and SVAP location (only with univariate analysis). Animals not receiving propofol were 19.15 times as likely to develop major complications when compared to those receiving propofol (when controlling for sex). Factors associated with minor complications included sex and SVAP location. SVAPs placed in the femoral vein were 17.2 times as likely to result in minor complications as SVAPs placed in the jugular vein (when controlling for sex). Female cats and dogs were 5.0 times as likely to develop major complications and 3.44 times as likely to develop minor complications than male cats and dogs (when controlling for propofol administration and vein placement, respectively). Factors found not to affect the development of complications from SVAP placement include: age, body weight, breed, type of neoplasia.
QUESTIONS:
1. In the current study, which of the following are risk factors for developing major and minor complications to SVAP placement? (select all that apply)

a. Male 

b. Female

c. Propofol administration

d. Lack of propofol administration

e. Femoral vein placement

f. Jugular vein placement

2. What were the different techniques for catheter placement used in the study?

3. What were the two most common occurring major complications in this study?  Minor complications?

ANSWERS:
1. B, D, and E

2. Venotomy technique for placement in a jugular vein, Peel-away sheath technique for use in a jugular vein or femoral vein

3. Major complications: permanent loss of catheter patency (9), inadvertent removal of catheter (4); 

Minor complications: positioning that caused temporary loss of catheter patency (21), and seroma formation (12)

Beatrice et al. 2010. Comparison of urine protein-to-creatinine ratio in urine samples collected by cystocentesis versus free catch in dogs. JAVMA 236(11):1221-1224. 
Domain 1: Task - 3

SUMMARY: The objective of this study was to compare and assess whether urine protein-to-creatinine (UPC) ratios determined in urine samples collected by cystocentesis versus collected by free catch provide similar diagnostic information for dogs, since UPC ratio correlates well with daily protein excretion and is used to stage renal diseases or to monitor the efficacy of specific treatments when chronic renal failure has been diagnosed.
According to the International Renal Interest Society (IRIS) staging System, dogs can be classified as nonproteinuric, borderline or proteinuric on the basis of the UPC ratio. The use of UPC ratio for determination of chronic renal failure in clinical practice is limited by the difficulty of collecting appropriate urine samples. The hypothesis is made that UPC ratio is generally considered reliable only if urine samples are collected by cystocentesis. Cystocentesis is a limiting collection technique for routine sampling due to the risk of bladder tearing during puncture, the need for secure immobilization of the dog, and the difficulty of manually localizing the bladder in some dogs. 
115 client owned animals with different health status requiring urinalysis or screening for proteinuria in a region endemic for leishmaniasis were evaluated in the study.  A total of 230 paired urine samples were obtained, one collected by free catch and one collected by cystocentesis. Based on the combined results obtained from anamnesis, physical examination, abdominal ultrasonography, and urinanalysis, only dogs that had an absence of lower urinary tract and genital disorder, or females not in estrus were included in this study. From each dog 5 ml urine from the midstream phase of micturition was collected.
Cystocentesis was performed 60 minutes later by collecting the same amount of urine using a syringe with needles under ultrasound guidance.
The urine sediment of all urine samples was examined within 60 minutes of collection. Cellularity, bacteriuria, spermaturia, lipiduria and the presence of crystals were evaluated based on a semiquantitive scale.
Urine samples with sediment suggesting active inflammation were excluded. Samples were classified according the IRIS guidelines and data statistically analyzed using the Spearman Correlation test to assess the correlation between values obtained with either urine sampling method.
No significant differences were detected in mean and median UPC ratios recorded, and results in both urine sample collection methods showed a high correlation.
The results revealed that urine samples with no indication of active inflammation according to urine sediment analysis collected by free catch can be correctly classified according the IRIS staging system providing a collection technique that can be safely used in a clinical practice.

QUESTIONS:

1. 
What are the possible drawbacks that limit the routine use of cystocentesis for urine sample collection in clinical practice?

a. 
Bladder tearing during puncture

b. 
Need for secure immobilization of the dog

c. 
Difficult manual localization of the bladder in the dog

d. 
All of the above

2.
Which of the following statements is correct?

a. 
Urine samples obtained by free catch can be classified according to the IRIS staging system if the dog's urine sediment is inactive for inflammation.

b. 
All dogs can be classified in the same IRIS staging category regardless of which urine sample, free catch or cystocentesis-collected, with no need for previous evaluation of the urine sediment for active inflammation.

3.
The UPC ratio is used :

a. 
To quantify proteinuria

b. 
To stage renal disease

c. 
To detect bacterial infections of the kidneys

d. 
To diagnose obstruction of the lower urinary tract

ANSWERS:

1.
d

2.
a

3.
a + b

Bromel et al. 2010. Serum 17α-hydroxyprogesterone concentrations during the reproductive cycle in healthy dogs and dogs with hyperadrenocorticism. JAVMA 236(11):1208-1214. 

Domain 3: Research; Task: T3. Design and conduct research
SUMMARY: In dogs, naturally occurring hyperadrenocorticism is an endocrine disorder characterized by a chronic excess concentration of circulating cortisol. Function tests of the hypothalamic-pituitary-adrenal axis (e.g., ACTH stimulation test or LDDS test) are used to evaluate serum cortisol concentrations, but dogs can have clinical signs/physical examination findings/clinicopathologic abnormalities suggestive of hyperadrenocorticism yet still have serum cortisol concentrations within reference intervals after ACTH stimulation and after administration of a low dose of dexamethasone (atypical hyperadrenocorticism). One precursor of cortisol in the corticosteroid biosynthesis pathway is 17α-hydroxyprogesterone (17OHP), a steroid hormone synthesized in the adrenal cortex and gonads. In dogs, serum or plasma 17OHP concentrations before or after ACTH stimulation may increase to exceed the upper reference limits in both typical and atypical hyperadrenocorticism, and such measurements may be useful for the diagnosis of atypical hyperadrenocorticism when cortisol-based test results are not diagnostic. Some dogs with naturally occurring hyperadrenocorticism may have abnormalities solely in serum 17OHP concentrations, but it is not known whether 17OHP also contributes to the clinical signs of the disease. The purpose of this study was to (1) determine concentrations of 17OHP in serum of healthy bitches during various stages of the reproductive cycle and in bitches with hyperadrenocorticism and (2) to compare the dynamics of 17OHP with those of progesterone. 43 healthy bitches were evaluated- 28 spayed with hyperadrenocorticism plus 15 healthy sexually intact bitches, 11 sampled during estrus, nonpregnant diestrus, and anestrus, and 4 sampled during pregnancy and after ovariohysterectomy. Results showed serum 17OHP concentration in the healthy bitches was dependent on the stage of the reproductive cycle and was significantly higher in estrus and diestrus than in anestrus; these physiologic increases were far greater than those in bitches with hyperadrenocorticism at baseline and were not associated with clinical signs of hyperadrenocorticism. 17OHP and progesterone concentrations were significantly higher during pregnancy than after ovariohysterectomy.
QUESTIONS:

1.
In a study comparing serum concentrations of 17α-hydroxyprogesterone (17OHP) in sexually intact bitches versus bitches with hyperadrenocorticism, which of the following statements was not supported?

a.
In healthy bitches, serum 17OHP concentrations was dependent on reproductive cycle stage

b.
Serum 17OHP concentrations were higher in healthy bitches compared to bitches with hyperadrenocorticism at baseline

c.
Elevated serum 17OHP concentrations in healthy bitches were associated with clinical signs of hyperadrenocorticism

d. 
17OHP and progesterone concentrations were significantly higher during pregnancy than after ovariohysterectomy

2.
In which stages of the reproductive cycles in sexually healthy bitches did 17α-hydroxyprogesterone (17OHP) show significantly higher serum concentrations?

a.
Anestrus and diestrus
b.
Anestrus and estrus

c.
Diestrus and estrus

d.
Anestrus, diestrus, and estrus
ANSWERS:
1.
c.

2.
c.
Burns and Mohr.  2010.  Pathology in Practice.  JAVMA 236(10):1069-1072.
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3. Diagnose disease or condition as appropriate.

SUMMARY: A 15-month-old castrated male Labrador Retriever-Poodle crossbreed dog was referred for evaluation of a 6-day history of waxing and waning lethargy, ataxia, and signs of possible cervical region pain. Prior treatment included fluid therapy and administration of dextrose, antimicrobials, and corticosteroids. Results of a pre-referral CBC, serum biochemical analysis, and ACTH stimulation test were within reference limits. A heartworm antigen test and ELISAs for tick-borne diseases yielded negative results. The dog had reportedly been healthy prior to the onset of clinical signs except for an episode of kennel cough 2 months earlier, which had resolved following treatment with antimicrobials. No vaccinations had been administered to the dog since puppyhood, and the dog had no history of travel outside of California.

At the referral evaluation, the dog was responsive at first but rapidly became severely obtunded by the end of the examination. Ataxia and tetraparesis were marked, and there was generalized muscle trembling and a lack of conscious proprioceptive reactions in all 4 limbs. The dog also had hypersalivation and positional nystagmus (horizontal movement in dorsal recumbency and vertical movement in lateral recumbency). Mild anisocoria developed by the end of the examination. A CBC, serum biochemical analysis, and coagulation panel revealed no abnormalities except mildly high calcium concentration (11.7 mg/dL; reference range, 9.7 to 11.5 mg/dL). Despite treatment with fluids, 2 bolus IV injections of mannitol, and  dexamethasone IV, the dog became agitated, disoriented, and eventually opisthotonic and comatose overnight. The anisocoria became marked and fixed. Because of the poor prognosis at this time, the owners elected euthanasia and necropsy.

Necropsy findings were limited to the brain and caudal portion of the nasal cavity. An irregular, soft to slightly firm, tan to gray gelatinous mass (approx 30 mm in diameter) effaced the ethmoid turbinates bilaterally and extended focally into the frontal sinus. The mass extended through the cribriform plate into the calvarium and blended indistinctly with the rostral portion of the cerebral cortex in the region of the olfactory bulbs. On transverse sectioning of the brain, the meninges surrounding the left rostral portion of the cerebrum to the level of the thalamus were expanded (1 to 3 mm in thickness) and the parenchyma was compressed by gelatinous material that was continuous with the nasal mass. The left lateral ventricle was dilated and irregularly lined by similar gelatinous material (up to 5 mm in thickness). Multifocally, the meninges and ventricles in other areas of the brain were similarly, but less severely, affected.


Formulate differential diagnoses from the history, clinical findings, and figure above.
Histologically, all of the gelatinous masses were composed of sheets of fungal yeasts with a distinctive soap bubble appearance. (see below)





QUESTIONS:
1. Based on the above history, gross and microscopic lesions, what is the most likely etiology for this lesion?

2. Species in which this organism has been noted to cause disease include:

a. Dogs

b. Humans

c. Koalas

d. Other warm blooded vertebrates

e. All of the above

3. Environmental sources for this organism includes

a. Eucalyptus trees

b. Oak trees

c. Maple trees

d. Pine trees

e. All of the above

4. True/False – disseminated infection by this organism occurs only in immune deficient subjects.

5. Initial site of infection is likely often the

a. Lungs

b. Nasal cavity

c. External trauma site

d. Reproductive tract
ANSWERS:
1. Cryptococcus species (yeast) – Cryptococcus gattii
2. e
3. e
4. False, though rapid disease progression may follow administration of systemic corticosteroid administration, systemic disease can occur in apparently immune competent individuals

5. b
Zhang et al.  2010.  Laparoscopy for percutaneous tube cystostomy in dogs.  JAVMA 236(9):975-977. 
Domain 1: T4 - Treat disease or condition as appropriate

SUMMARY: Cystostomy is common procedure to provide temporary or permanent diversion of urine and the described surgical approach in small animal practice is via a celiotomy. The bladder of dogs is harder to immobilize, as compared to humans, making it difficult to accurately place a cystostomy tube percutaneously. The purpose of this study is to describe a laparoscopic technique for percutaneous tube cystostomy in dogs.
A 3-portal technique was necessary to perform laparoscopic cystostomy, with recommended laparoscope portal placement cranial to the umbilicus. The procedure was successful in all 8 healthy dogs, without signs of major intraoperative or postoperative complications. Follow-up laparoscopy one month post-op showed fibrous adhesion between the urinary bladder and ventral abdominal wall with no additional abnormalities observed. In this study, the Foley catheters were removed after 10 days, providing only short term diversion of urine. Further evaluation in clinically affected dogs as well as on long-term cystostomy tube placement is warranted.

QUESTIONS:

1. Which of the following is not an indication for cystostomy?

a. Management of urethral traumatic injury

b. Urine collection for lab analysis

c. Palliative treatment for transitional cell carcinoma

d. Treatment of neurogenic bladder atony
2. Where should the laparoscope portal be placed?

ANSWERS:

1. B

2. Ventral midline, mid-way between the xyphoid and umbilicus

Driver and Swenson.  2010.  Pathology in Practice.  JAVMA 236(9):957-960. 
SUMMARY: A 12 year old, intact, male Labrador Retriever was presented with a history of left sided unilateral nasal discharge that varied between mucopurulent and epistaxis. MicroCT revealed a nasal mass that was subsequently biopsied. Clinical pathology was normal with the exception of the urine analysis (UA) collected via cystocentesis. The UA contained excessive cellularity including leukocytes, erythrocytes and numerous oval fat bodies. The fat bodies contained Maltese cross-shaped intracytoplasmic vacuoles. The fractional clearance values for electrolytes and urine protein-to-creatinine ratio was very high, consistent with renal failure but inconsistent with the normal serum biochemical markers. The conclusion was that the collected fluid was not urine.


Discussion: Fat bodies are usually associated with renal tubular epithelial cells containing lipoproteins or macrophages that have phagocytized lipids. They are also found in patients with prostatic inflammation. The authors collected a second urine sample by cystocentesis and all parameters that were abnormal in the first UA were normal in the second UA. The hypothesis was that the first cystocentesis missed the bladder and aspirated a prostatic or paraprostatic cyst. To the authors knowledge this was the first report of oval bodies from a canine prostate. Histology of the mass revealed a malignant transitional cell carcinoma and no further diagnostics were performed.
Zacher et al.  2010.  Association between outcome and changes in plasma lactate concentration during presurgical treatment in dogs with gastric dilatation-volvulus: 64 cases (2002–2008). JAVMA 236(8):892-897

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

SUMMARY: A retrospective study was conducted to determine the value of serial serum plasma lactate concentrations as a prognostic indicator in dogs experiencing gastric dilatation and volvulus (GDV). GDV has the potential to substantially reduce blood flow in the caudal vena cava and portal vein and result in a state of systemic obstructive shock.  Serum plasma lactate is an indicator of tissue hypoxia and subsequent glycolytic phosphorylation rather than oxidative phosphorylation by affected tissues. In clinical medicine it is used as an indirect indicator of tissue damage.
A positive correlation was detected between animal survival and either low initial plasma lactate or the degree of plasma lactate decrease following pre-surgical IV fluids and supportive care.  Dogs with an initial plasma lactate of <9.0 mmol/L or experienced a serum plasma lactate decrease of > 42.5% following presurgical treatment had significantly higher chances of surviving surgery and being released from the hospital.  Lower initial plasma lactate would suggest less severe tissue damage due to GDV, and a larger decrease of plasma lactate following supportive care would presumably indicate affected tissues are more likely to recover once adequate tissue perfusion is re-established.    The results reported here are consistent with previously published reports indicating a correlation between serum plasma lactate of GDV outcome, and is broadly consistent with reports in the fields of human medicine showing a correlation between elevated serum plasma lactate and disease prognosis.  In addition to being used as a prognostic indicator of clinical disease in dogs, this and similar reports highlight the possibility of using serum plasma lactate and other blood biochemical markers as indicators of outcome in research models, which in turn can refine research techniques and better identify endpoints for animals involved in biomedical research.

QUESTIONS:

1. Why is plasma lactate increased in GDV?

2. Why would a low initial plasma lactate concentration, or a substantial decrease in plasma lactate concentration following therapy be considered positive prognostic indicators?

ANSWERS:

1. Increased plasma lactate concentrations are indicative of tissue hypoxia and potentially tissue damage.  GDV result in compression of the caudal vena cava and portal vein, thereby causing both local and systemic reductions in tissue perfusion (e.g. shock) which in turn will cause tissues to produce excessive lactate as they shift to glycolytic phosphorylation.

2. Low initial plasma lactate concentration should be interpreted as less severe tissue damage associated with GDV.  Similarly, a substantial decrease in plasma lactate concentration following fluid therapy would indicate hypoxic tissues are able to return to normal oxidative phosphorylation and suggest a less severe medical condition than otherwise.
Campbell et al.  2010.  Severity of patellar luxation and frequency of concomitant cranial cruciate ligament rupture in dogs: 162 cases (2004–2007). JAVMA 236(8):887-891 

Domain 1: Management of Spontaneous and Induced Diseases and Conditions


SUMMARY: Authors conducted a retrospective study to evaluate the severity of medial patellar luxation and frequency of concomitant cranial cruciate ligament rupture in dogs. Authors reviewed medical records of 162 small breed dogs with medial patellar luxation. Authors assessed the following data: age, breed, sex, body weight, bilateral or unilateral medial patellar luxation, direction of the luxation, bilateral or unilateral cranial cruciate ligament rupture. Diagnoses and grading of medial patellar luxation was established by board certified veterinary surgeons.


There were 58 dogs diagnosed with unilateral medial patellar luxation. There were 104 dogs with bilateral medial patellar luxation. Mean age of all dogs in this study was roughly 5 1/2 years. Mean body weight was 12 lbs. Mean age of dogs with medial patellar luxation and concomitant cranial cruciate ligament rupture (41% of study population) was 7.8 years. Dogs with grade IV medial patellar luxation were much more likely to have concomitant cranial cruciate ligament rupture. Most dogs with concomitant cranial cruciate ligament rupture had a higher medial patellar ligament grade in the affected stifle joint than in the intact joint. As expected, middle-aged to older dogs and dogs with grade IV medial patellar luxation were at an increased risk for developing cranial cruciate ligament rupture.

QUESTIONS:
1.
Which breed of dog is most commonly affected by medial patellar luxation?
a.
St. Bernard

b.
Irish Wolfhound

c.
Border Collie

d.
Miniature Poodle
2.
Which condition is recognized in both large and small breed dogs?
a.
Medial patellar luxation

b.
Cranial cruciate ligament rupture

c.
Both of the above

d.
None of the above
3.
Which grade patellar luxation is described by permanent luxation, but luxation can be reduced with manual pressure?
a.
Grade I
b.
Grade II

c.
Grade III

d.
Grade IV

4.
Describe how cranial cruciate rupture can be diagnosed.

5.
Which are skeletal abnormalities associated with medial patellar luxation?

a.
Shallow trochlear sulcus
b.
Medial displacement of tibial tuberosity
c.
Hypoplasia of medial femoral condyle
d.
All of the above
ANSWERS:

1.
d
2.
b
3.
c
4.
Cranial drawer sign or tibial thrust (or both)
5.
d
Lyon et al.  2010.  Comparison of urine dipstick, sulfosalicylic acid, urine protein-to-creatinine ratio, and species-specific ELISA methods for detection of albumin in urine samples of cats and dogs. JAVMA 236(8):874-879
Task1

SUMMARY: The authors compared species specific ELISA tests to urine dipstick, sulfocyclic acid (SSA - a confirmation assay for dipstick evaluation) and urine protein creatinine ratio as methods for determining the presences of canine and feline albuminuria. Proteinuria has been established as a significant marker of chronic kidney disease in dogs and cats. Manipulation of diet to attenuate proteinuria has been associated with improved lifespan and slowed progression of renal disease. Albumin is the predominant protein present in the urine of dogs and cats with renal disease, whether due to impaired filtration or resorption of filtrate. The study was performed to determine if sensitivity and specificity of the traditional testing methods were comparable to that of species specific ELISA testing. 599 canine and 347 feline samples from two teaching hospitals were evaluated. Of the traditional methods listed, only canine urine protein creatinine ratio had very high specificity for albuminuria (>99%), though sensitivity was low (@20%). Changing set points greater than trace amounts of protein did increase the specificity for each test for dog urine, though not feline urine. Test results should be cautiously considered in cats, as the study records a false positive rate of 89%. False positive rates for canine albuminuria with dipstick and SSA testing were 52% and 36%, but decreased if trace reactions were excluded. The authors state that species specific ELISA testing should always be performed on feline urine, and that it is strongly suggested in dogs as well. Low level microalbuminuria will be more accurately and correctly diagnosed via species specific ELISA testing.

QUESTIONS:

1. What are the two methods by which albuminuria could occur in the diseased kidney?

2. UPC ratio testing is a highly sensitive method for determination of albuminuria in the dog. T/F

3. False positive results in feline urine occurred in X% of samples:
a.
20% 
b.
50% 
c.
<10% 
d.
>80%

ANSWERS:
1. Failure to filter protein appropriately or failure to resorb filtered protein.

2. False

3. D

Yuki and Hirano.  2010.  Use of a combination of prednisolone and rosuvastatin for treatment of a pyogranuloma in a dog.  JAVMA 236(7):767-769. 
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3. Diagnose disease or condition as appropriate; T4. Treat disease or condition as appropriate

SUMMARY: Combination therapy using a low dose of prednisolone and rosuvastatin administered in combination resulted in decreased C-reactive protein (CRP) concentration and the decreasing size of a mass found in a spayed female Miniature Dachshund with a clinical history of anorexia and diarrhea. The mass was found on the caudal right kidney during abdominal radiography and ultrasonography. It was approx 5 cm in diameter and strongly adhered to the retroperitoneum and urinary tract, and, therefore, surgery was not a treatment option. Tissue sample biopsy was taken via an 18-gauge needle and submitted for bacterial culture and histology. Culture results yielded no growth, and histology revealed diagnosis of suture pyogranuloma. Based on the anatomic site, breed, history of ovariohysterectomy 3 years prior with the use of silk ligatures, and the lack of bacteria or fungi, it was diagnosed as suture granuloma. Several different treatment regimens were used over the course of 3-4 months until the mass decreased in sized (maximum measured 4.8 cm diameter) and eventually became undetectable by ultrasonography. The best results shown as decreasing size of the mass were achieved by co-administration of rosuvastatin (0.27 mg/kg PO q24h) and prednisolone (0.14 mg/kg PO q12h) over an extended treatment period. No adverse effects from drug administration as measured by creatine phosphokinase and hepatic enzyme activities were detected up to 6 months later.

DISCUSSION: Incidence of suture granulomas in Dachshunds in Japan is extremely high. Granulomas are considered to be an inflammatory response caused by infective, toxic, allergic, autoimmune or neoplastic diseases, and granulomas in Miniature Dachshunds are occasionally accompanied by increased concentrations of CRP. CRP concentration measurements were useful in this prognosis because measurements readily decreased. Immunosuppressants are often used in treating granulomas, so the steroid prednisolone was used. Because statins suppress the cytotoxic function of immunocytes such as T cells and natural-killer cells and reduce CRP concentrations, rosuvastatin was used as the other leg of therapy.  The authors found the combination of therapies extremely beneficial. Although the mechanism is not clear, statins may be useful in treating chronic inflammatory diseases, such as granulomas, by acting as immunosuppressants. This was the first reported case where a statin in combination with a low dose of prednisolone was effective in management of a pyogranuloma.

QUESTIONS:

1. What cell types are present on hematology when there is a “left shift”?

2. CRP is produced by what specific cell type?

3. What are some of the adverse effects to the use of statins in humans?

 

ANSWERS:

1. Band cells - increased immature nonsegmented neutrophils above species reference values (Merck Manual, 8th ed., p.49)

2. Macrophages – produced in response to inflammatory cytokines, such as interleukin-1 and TNF-α (p768)

3. Adverse effects of statin use in humans – rhabdomyolysis, myopathy and hepatopathy (p769)

Grant et al.  2010.  Frequency of incomplete urolith removal, complications, and diagnostic imaging following cystomy for removal of uroliths from the lower urinary tract in dogs: 128 cases (1994-2006).  JAVMA 236(7):763-766
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; K2. Surgical techniques associated with diagnostic (e.g., exploratory; biopsy) and therapeutic (e.g., tumor removal) surgeries

SUMMARY: This was a retrospective case study to determine the effectiveness of cystotomy for complete removal of urocystoliths and urethroliths in dogs and the types/frequency of diagnostic imaging performed to verify complete urolith removal. 128 cases were included in the study. The effectiveness of cystotomy could only be determined in 34% of the dogs mainly due to the lack of post-operative imaging. For those cases in which post-procedural imaging were performed, 59% of them had incomplete urolith removal. Dogs that had both urethroliths and urocystoliths were more likely to have a failed cystotomy. Of the various imaging techniques, double contrast radiography was more sensitive than plain radiographs, pneumocystography or ultrasonagraphy. This may be due, in part, to the difference in radiodensity of the various uroliths. Magnesium ammonium phosphate, calcium oxalate, mixed composition and compound uroliths are likely to be detected via plain radiography and urate uroliths are not. If post-procedural imaging had been performed in all cases, it is likely that the failure rate would have increased. There are other techniques to eliminate uroliths. Intracorporeal lithotripsy has been introduced, however a single attempt at laser lithotripsy results in a failure rate of 22-24%. With the same procedure and the use of an electrohydraulic lithotripter, the failure rate is 81%. 

QUESTIONS:

1. Which of the common uroliths in canines is radiolucent?

2. What is the optimal imaging technique for detection of uroliths?

3. What is the Wilcoxon rank sum test?

4. What is the Fisher exact test?

5. What is the preferred suture type for closing a cystotomy?

ANSWERS:

1. Urate uroliths

2. Double contrast radiography

3. The Wilcoxon rank sum test is a nonparametric alternative to the two sample t-test which is based solely on the order in which the observations from the two samples fall.
4. Fisher's exact test is a statistical test used to determine if there are nonrandom associations between two categorical variables.

5. The urinary bladder is unique in that it regains nearly 100% of its original tensile strength by 14 days. Therefore, synthetic absorbable suture material is most suitable for cystotomy closure. Monofilament suture is preferred as there is some concern that contact between urine and multifilament suture may lead to an increased rate of absorption or may promote urolith formation. Nonabsorbable suture and staples are contraindicated in urinary bladder closure as they are associated with the formation of urinary calculi
Boothe et al.  2010.  Evaluation of outcomes in dogs treated for pyothorax: 46 cases (1983–2001).  JAVMA 236(6):657-662.  

Task 1: Prevent, Diagnose, and Control Disease


SUMMARY: This study was conducted to determine the short-and long term survival rates in dogs with pyothorax. A hypothesis was that surgery treatment results in a better long-term outcome than less invasive treatment.

Medical records were reviewed of 46 dog cases of pyothorax. Dogs had evidence of septic inflammation in pleural fluid or tissue, or microscopic evidence of pleural infection. All dogs were administered antimicrobials.

Three treatment groups were analyzed:
1. 
Dogs treated with thoracocentesis (noninvasive);

2. 
Dogs treated with a thoracostomy tube(s) +/- pleural lavage (invasive) and heparin;

3.
Dogs treated with surgical debridement (surgical) via a thoracotomy and thoracostomy tube(s) +/- pleural lavage and heparin.

Authors’ findings suggested that favorable treatment effects were achieved with surgery (for short-term survival) and pleural lavage and heparin treatment (for short-term and long-term survival). These findings did not support initial hypothesis that invasive (surgical) versus noninvasive treatment of pyothorax in dogs leads to a better long-term outcome.

QUESTIONS:

1. 
Which are clinical signs of pyothorax?

a. 
Dyspnea
b. 
Tachypnea
c. 
Anorexia
d. 
Pyrexia
e. 
Exercise intolerance

f. 
All of the above

2. 
Which of the above in Question 1 is the most common sign of pyothorax?

3. 
Which are treatment goals for pyothorax?

a. 
Minimize recurrence
b. 
Eliminate infection
c. 
Improve ventilation

d. 
All of the above

4. 
T/F: This study determined that surgical treatment vs. noninvasive treatment of pyothorax in dogs leads to better long-term outcome.
ANSWERS:
1. 
f
2. 
a
3. 
d
4. 
False

Ball et al. 2010. Ovarian remnant syndrome in dogs and cats: 21 cases (2000-2007). JAVMA 236(5):548-553 
Domain 1; Task: 2

SUMMARY: This is a retrospective case analysis describing the signalment, clinical findings, diagnostic tests and results of treatment of dogs and cats with ovarian remnant syndrome (ORS). ORS is the result of failure to remove some or all of the ovarian tissue during ovariohysterectomy. Reasons include surgical error, ectopic extraovarian tissue and autotransplantation of ovarian tissue. Medical records were examined at several veterinary college hospitals for animals with ORS. 19 dogs and 2 cats were identified. 
The most common clinical signs were those associated with proestrus and estrus. These included vulvar swelling, serosanguineous vaginal discharge and behavioral changes. Diagnostic tests performed included vaginal cytology, hormonal assays and abdominal ultrasonography. Ultrasonography was found to be helpful as an adjunct diagnostic test, whereas measurement of hormonal concentrations was not. Differential diagnoses for a false positive identification of residual ovarian tissue during ultrasonography is a suture granuloma at the site of ligation of the ovarian pedicle or neoplasia. One dog had a suture granuloma and seven of the 19 dogs had neoplasms of the reproductive system with a significantly longer interval between ovariohysterectomy and the diagnosis of ORS. Sex cord stromal tumors were the most common ovarian neoplasm identified.
Surgical inexperience was not associated with increased incidence of ORS even though the most common cause of ORS is surgical error. The treatment of ORS is exploratory laparotomy and surgical excision of remaining ovarian tissue. It was discovered that the right ovary was affected more frequently than the left. This treatment was performed in all cases and long term follow-up of 18 animals revealed resolution of clinical signs.
QUESTIONS:

1. What is ORS and what is the most common cause?

2. What diagnostic tool is most helpful in identifying ORS?

3. What are differentials for masses identified by ultrasound that are in the area of the ovary?

4. Why would the right side be affected more often than the left?
ANSWERS:

1. Ovarian remnant syndromes. Most common cause is surgical error when an ovariohysterectomy is being performed.

2. Ultrasonography

3. Ovarian remnant, suture granuloma, reproductive system neoplasm

4. The right over is more difficult to exteriorize during an ovariohysterectomy thereby creating an increased risk of error.
Fritsch et al.  2010.  A multicenter study of the effect of dietary supplementation with fish oil omega-3-fatty acids on carprofen dosage in dogs with osteoarthritis.  JAVMA 236(5):535-539 

Domain 1 (T4)

SUMMARY: The objective of this article was to determine the effects of feeding a diet supplemented with fish oil omega-3 fatty acids on lowering the carprofen dosage in dogs with osteoarthritis.  All dogs (131 client-owed dogs) received carprofen, PO (4.4 mg/kg).  Then, dogs were randomly assigned into two groups. First group received a food supplemented with fish oil omega-3 fatty acid and the second group with a diet low in omega-3 fatty acid.  Following the week 0, 3, 6, 9 and 12 examinations, the investigators made a decision about adjusting the carprofen dosage by assessing the clinical observation of arthritic pain (overall arthritic condition, lameness, reluctance to bear weight, reduction in range of motion, and signs of pain on palpation of the affected joint) and the owner questionnaire. The result of this study showed that in dogs with chronic osteoarthritis receiving carprofen and feeding a diet supplemented with fish oil omega-3 fatty acids may allow for a reduction in carprofen dosage.
QUESTIONS:

1. What class of analgesic drugs carprofen belongs too?

a. Alpha 2 adrenergic agonists 

b. NSAID

c. Opioids

d. NMDA-receptor antagonists

2. The result of this study showed that carprofen administrated feed supplemented with fish oil omega-3 fatty acids may results in

a. A reduction in carprofen dosage

b. An increase in carprofen dosage

c. Has no effect

d. Did not use fish omega-3 supplement

ANSWERS:

1. b.

2. a

Reed et al. 2010. Pathology in Practice. JAVMA 236(4):411-415. 

SUMMARY: In this case report, a 7-year-old sexually intact male German Short-haired Pointer was evaluated because of sudden onset of respiratory distress. The canine reportedly was diagnosed with prostatomegaly, tenesmus, and anorexia three days prior.

Physical examination findings included severe dyspnea, prostatomegaly, enlarged popliteal lymph nodes, an ulcerated lesion on the skin of the gluteal region, and effusion of the left carpal joints.

Because of the deteriorating condition of the canine it was euthanized, and a necropsy was performed. The necropsy findings include multifocal to coalescing, pinpoint gray nodular lesions disseminated throughout the parenchyma. There was enlargement of the tracheobronchial lymph nodes, with similar nodules on the lung.

Histopathological findings revealed distortion of the pulmonary tissues due to macrophage and multinucleated giant cells infiltration.  In addition, there was a moderate amount of lymphocytes in the interalveolar septa.  Sections of lung tissue contained numerous thick-walled, spherical to ovoid, and broad-based budding intracellular and extracellular yeast.  Similar lesions were found in sections of ocular and prostatic tissue.

Morphologic Diagnosis: Granulomatous pneumonia, prostatitis, and uveitis with intralesional yeasts consistent with Blastomyces spp.

Discussion: The authors report that blastomycosis is common in large-breed sexually intact male dogs, especially sporting breeds and dogs that live near water.  Infection usually occurs via inhalation of the mycelia form; the aerosolized yeast form is not transmissible.  The recommended treatment for systemic blastomycosis in dogs is administration of intraconazole, an azole antifungal drug with a broad spectrum of activity.  Recent studies have reported that treatment should be continued for at least 1 month after resolution of clinical signs, with a minimal treatment period of 60 days.   Dogs with severe lung involvement should be treated for a minimum of 90 days.

QUESTIONS:

1. 
What was the recommended treatment for systemic blastomycosis in this report?

a. 
Enrofloxacin

b.
Ivermectin

c. 
Intraconazole

d. 
Miconazole

2. 
What is the minimum recommended treatment period for pulmonary blastomycosis in canines?

a. 
30 days

b. 
14 days

c. 
90 days

d. 
70 days

ANSWERS:
1. 
c

2. 
90 days for severe lung involvement

Anderson et al.  2010.  What’s your diagnosis.  JAVMA 236(4):401-404. 
SUMMARY: A 7-year-old spayed female Yorkshire Terrier presented with polydipsia and polyuria; it was being treated with prednisone for chronic allergic skin disease. Physical exam was largely unremarkable, however the serum biochemical analysis revealed high bile acids (pre- and postprandial), elevated alkaline phosphatase, low SUN concentration and low albumin concentration. A low urine specific gravity was noted on the urinalysis. Abdominal radiographs revealed a small hepatic silhouette, cranial displacement of the gastric axis and a distended bladder. Findings were suspicious for congenital portosystemic shunt, microvascular dysplasia or chronic liver disease with multiple acquired shunts. Transsplenic portal scintigraphy with technetium Tc99m mebrofenin was performed. Injection of the radiopharmaceutical into the splenic parenchyma resulted in distribution of the substance into the caudal vena cava and then to the heart via a single tortuous vessel in the craniodorsal portion of the abdomen.  Final diagnosis was portocaval shunt, single and congenital. An ameroid constrictor was placed, via laparotomy, on a large vessel connecting the portal and phrenic vein. Histopathology of the liver revealed mild portal microvascular and biliary hyperplasia consistent with portosystemic shunt. The animal recovered well with a post-operative regime of a protein-restricted diet, lactulose and milk thistle. All clinical and serum biochemical abnormalities resolved by the 5 month recheck exam. 

NOTE: Many imaging modalities have been described for diagnosis of portosystemic shunts including scintigraphy, portography, ultrasonography, computed tomography and magnetic resonance imaging. The transsplenic scintigraphy with radiopharmaceutical injection used in this case allows for excellent delineation of the hepatic parenchyma and the ability to also evaluate liver function.  In dogs with normal portal blood flow undergoing this procedure, the liver is the first organ to undergo radiopharmaceutical uptake. In dogs with portosystemic shunts, the liver is bypassed and the heart undergoes radiopharmaceutical uptake. 

QUESTIONS:
1.  
Which of the following serum biochemical abnormalities may be associated with portocaval shunt?

a. 
Low bile acid concentrations

b. 
Low alkaline phosphatase activity

c. 
Low albumin concentration

d. 
High SUN concentration

2. 
What radiographic findings are consistent with a portocaval shunt?

a. 
Small hepatic silhouette

b. 
Cranial displacement of the gastric axis 
c. 
Enlarged spleen 
d. 
Both a & b 
e. 
All of the above

3. 
True/False: Transsplenic portal scintigraphy with injection of the radiopharmaceutical (technetiumTc99m mebrofenin) into the splenic parenchyma with monitoring of the distribution of the radiopharmaceutical is fast and accurate. 

ANSWERS:
1. 
c. Low albumin concentration

2. 
d. Both a & b

3. 
True

Colopy et al.  2010.  Efficacy of leflunomide for treatment of immune-mediated polyarthritis in dogs: 14 cases (2006-2008).  JAVMA 236(3):312-318. 

Domain 1: Management of spontaneous and experimentally-induced diseases and conditions.

SUMMARY: Immune-mediated polyarthritis - background Immune-mediated polyarthritis (IMPA) is common in dogs and is considered a type III hypersensitivity reaction in which an immunologic stimulus triggers creation and deposition of immune complexes within the basement membrane of the synovium.  Phagocytosis of immune complexes by macrophages and neutrophils leads to release of nitric oxide, free radicals and proteases that cause tissue destruction.  

Clinical signs include most commonly stiffness and lameness, as well as, pyrexia, lymphadenopathy, inappetance, signs of pain in lumbar area, depression, exercise intolerance and lethargy.  PE findings may include decreased range of motion, effusion, heat and pain in affected joints.  Joints most often affected in decreasing order are carpal, tarsal, stifle, and elbow joints.  Treatment may include mono-or combination therapy with corticosteroids, cytotoxic drugs, or newer immunomodulating drugs.  Treatment of the underlying immunologic trigger, if discovered, is also required.  Treatment efficacy is best assessed by a combination of clinical signs and cytological evaluation of synovial fluid samples.  Corticosteroids are most commonly used drug, but side effects such as PU/PD, polyphagia, DM, UTI, pyoderma and collagen breakdown can lead to treatment cessation and alternative therapies.

Leflunomide – Background: Leflunomide is an immunomodulating agent which has been effective in treating experimentally induced and clinical cases of rheumatoid arthritis and other immune-mediated diseases, as well as renal allo-and xenotransplantation in people and dogs.  It is converted in the liver to an active metabolite (A77-1726) which is a malononitriloamide.  These compounds inhibit T- and B-lymphocyte proliferation, suppress immunoglobulin production, and interfere with leukocyte adhesion and diapedesis.  Most common adverse effects include diarrhea, nausea, headaches, skin rashes, and alopecia.  Elevations in serum liver enzymes have been seen.  Severe adverse effects are dose-dependent and infrequently reported.

Study Design: A retrospective case series of 14 dogs with diagnosed IMPA (clinical signs AND cytological evidence from at least one joint) treated with leflunomide at one veterinary teaching hospital.  Cytological diagnosis of IMPA is based on high total nucleated cell count (TNCC) in synovial fluid with cytological evidence of nonseptic neutrophilic or mixed inflammation.  Response to treatment was based subjectively on clinical signs of IMPA and PE findings and was classified as "no response", "partial response" (some improvement but quality of life not returned to normal), or "responsive" to treatment.  

Study Findings: For the 14 dogs, pre-treatment clinical signs were typical of IMPA dogs and cytology of affected joints included high TNCC that was predominantly nondegenerate neutrophils, but also commonly had mild to moderate mononuclear cell inflammation.  Most dogs were treated previously with some type of immunotherapy (most commonly doxycycline) and some had other therapy concurrent with leflunomide (typically an NSAID and/or doxcycline).  The dose range of leflunomide was (2.0 to 3.9 mg/kg PO SID) and treatment duration varied.  Only 1 dog had "no response" to therapy and treatment only lasted a week.  5 dogs had partial response to therapy (2 of these dogs had CCL rupture at time of IMPA diagnosis).  8 of 14 dogs were classified as responsive to therapy.  Complications were minimal - 1 dog had anorexia and vomiting which ceased when concurrent carprofen was discontinued.  Only 4 dogs had follow-up CBC/Chem data available - mild leukopenia, and asymptomatic thrombocytopenia were reported in 2 and 1 dog, respectively; mild hypercholesterolemia was reported in 2 dogs.  

Study Conclusions: Leflunomide (3-4 mg/kg PO SID) appears to be both safe and efficacious for treatment of IMPA in dogs.  Initial dosage should be used for at least 6 weeks before making adjustments unless adverse effects are seen. Dose adjustments should be made both on assessment of clinical signs AND cytology of synovial joint fluid. Follow-up CBC and serum chemistries should be performed monitor for adverse effects.  Combination treatments may be indicated if initial response to leflunomide is inadequate.

QUESTIONS:

1.  
IMPA is considered a type ____ hypersensitivity reaction.

2.  
Cytological evidence of IMPA in synovial fluid is characterized by what?

3.  
What is a ragocyte?

ANSWERS:

1.  
Type III hypersensitivity reaction

2.  
High TNCC that is predominantly nonseptic neutrophils or mixed inflammation 3.  Ragocytes are neutrophils containing phagocytosed droplets of nucleoprotein and are occasionally found in synovial fluid of dogs with IMPA.

Dismukes et al.  2010.  Effects of general anesthesia on plasma colloid oncotic pressure in dogs.  JAVMA 236(3):309-311 

Domain:  3 Research; Task 2 – Advise and consult with investigators on matters related to their research; K3- Normative biology 

SUMMARY: The colloid oncotic pressure (COP) is defined as the net osmotic pressure across the capillary endothelial barrier, with major determinants of osmotic pressure including albumin, globulin, and fibrinogen.  Decreased COP is a potential side effect of general anesthesia.  A study was conducted to determine the potential for lowering of COP in dogs undergoing general anesthesia. Dogs were anesthetized with a combination of injectable and inhalation anesthetics, and received IV administration of crystalloid fluids during the anesthetic period.  Pre- and post-anesthesia blood samples were collected and assayed for COP, packed cell volume (PCV), and total solids (TS).
Post-anesthetic values for COP and TS were significantly lower than pre-anesthetic values, with COP decreasing by an average of 5 mm Hg.  Additionally, linear regression revealed a significant association between anesthetic duration and reduction in COP values.  However, the relationship between change in COP and anesthetic duration was not sufficiently strong to predict post-anesthetic COP values.  Recognizing the potential for a decrease in COP as a result of general anesthesia must be taken into account when performing procedures involving anesthesia.

QUESTIONS:

1. What is the primary molecule responsible for exerting oncotic pressure in serum? 

2. What change is likely to occur in the COP of dogs as a result of general anesthesia?

ANSWERS:

1. Albumin

2. Decrease by an average of 5 mm Hg

Low et al.  2010.  Evaluation of trends in urolith composition and characteristics of dogs with urolithiasis: 25,499 cases (1985-2006).  JAVMA 236(2):193-200. 

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

SUMMARY: This retrospective case series reports an increase in the proportion of calcium oxalate (CaOx) uroliths. The authors report trends for mineral composition of uroliths, age, breed, sex, and other risk factors seen in dogs over the past 2 decades. A significant decrease in the number of struvite-containing uroliths was also seen. Bichon Frise, Miniature Schnauzer, Shih Tzu, and Pekingnese are breeds of dogs found to be at a higher risk for development of struvite-containing uroliths. Breeds found to be at a substantially higher risk for development of CaOx-containing uroliths include; Bichon Frise, Miniature Schnauzer, Shih Tzu, Lhasa Apso, Pomeranian, Cairn Terrier, Yorkshire Terrier, Maltese, and Keeshond. The trend toward a significant reciprocal decrease in struvite-containing uroliths as compared to CaOx-containing uroliths was found to be dependent on factors such as sex, breed, and age, and one factor may influence another. Other types of uroliths found included apatite, urate, silica, and cystine-containing uroliths.  

QUESTIONS:
1. The only large breed dog at risk for CaOx-containing uroliths is predisposed to what metabolic disease that could correlate with this type of urolith?

2. CaOx-containing uroliths were over-represented in which gender?

3. Why are Dalmatians at a higher risk for development urate-containing uroliths?

ANSWERS:
1. The only large breed dog at risk for CaOx-containing uroliths is predisposed to what metabolic disease that could correlate with this type of urolith? Primary hyperparathyroidism, which can lead to increases in serum calcium concentrations
2. CaOx-containing uroliths were over-represented in which gender? Males
3. Why are Dalmatians at a higher risk for development urate-containing uroliths? Dalmatians are at a higher because of a genetic defect that results in hyperuricosuria, which is caused by a defect in uric acid transport in the kidneys and liver. Hyperuricosuria and hyperuricemia are controlled by a simple autosomal recessive trait for which all Dalmatians are homozygous. The SLC2A9 transporter has been identified as the cause of the change in uric acid metabolism by Dalmatians, as determined via positional cloning by use of an interbreed backcross.

Perry et al.  2010. Pathology in Practice.  JAVMA 236(2):173-176. 
SUMMARY: Case summary concerning a 3-year old sexually intact female German Shepherd Dog (GSD) that  demonstrated lethargy, decreased appetite, progressive lameness, projectile vomiting, and poor body condition.  Had a moderate leukocytosis that was characterized by neutrophilia and monocytosis.  Dohle bodies present within the cytoplasm of many neutrophils (consistent with toxic change). Dog also had azotemia, hyperphosphatemia, hyperglobulminemia, and hypoalbuminemia. Dog was euthanized and a necropsy conducted.  
At necropsy, the dog had severe muscle atrophy. Excess fluid was present within pericardial sac. Multiple white nodules were disseminated throughout the epicardium, myocardium, and endocardium as well as other organs. Bilaterally, the parietal cortices of the brain had multiple depressed red areas with necrotic centers. Lymph nodes were diffusely large and firm. The hip joint capsules were thick and the joints were filled with yellow, turbid fluid. Microscopic examination of impression smears of the myocardium as well as many other tissues revealed fungal hyphae (Aspergillus terreus). 

This dog had disseminated aspergillosis. This is a rare condition and most commonly affects young female GSDs. Because of the strong breed predilection, it has been proposed that GSDs have a selective immunodeficiency that predisposes them to develop disseminated aspergillosis. Common clinical signs are often non-specific and include weight loss, anorexia, muscle wasting, weakness, vomiting, fever, and lameness. The musculoskeletal system is most consistently affected and the site of the lameness typically correlates with the location of granulomas. Some affected dogs develop acute renal failure as the disease progresses. The leukocytosis along with the presence of toxic changes in the neutrophils was consistent with a systemic inflammatory response.  Hyperglobulinemia was likely due to antibody production secondary to systemic infection. Grossly disseminated aspergillosis is characterized by multiple, pale, variably sized nodules. Aspergillus terreus is most frequently associated with systemic aspergillosis, but other species exist. Cytological or histological evidence of Aspergillus organisms is often sufficient to confirm a diagnosis of systemic fungal infection. However, results of mycologic culture are needed to definitively diagnose aspergillosis. Aspergillus terreus can be differentiated from other Aspergillus spp by the presence of laterally branching conidia that are readily seen in tissue sections stained with Gomori methenamine silver stain. Oral and respiratory routes have been implicated as the portal of entry for this organism. 

The prognosis is grave. Despite aggressive treatment, clinical signs often progress. However, treatment with antifungal drugs is recommended in mild cases because long-term resolution of infection is possible.

QUESTIONS:

1. This dog demonstrated toxic changes in its neutrophils indicative of a systemic inflammatory response. What was seen in the cytoplasm of the neutrophils which indicates this toxic event?  

2. Multiple species of aspergillosis exist. However, Aspergillus terreus is most frequently associated with systemic aspergillosis. T/F

3. Which breed of dog appears to have a peculiar susceptibility to systemic aspergillosis infection?

4. Aspergillus terreus can be differentiated from other Aspergillus spp by the presence of laterally branching conidia that are readily seen in tissue sections stained with Gomori methenamine silver stain. T/F

ANSWERS:

1. Dohle bodies

2. True

3. German Shepherd Dogs

4. True

Kenmey et al.  2010.  Association between outcome and organ system dysfunction in dogs with sepsis: 114 cases (2003-2007).  JAVMA 236(1):83-87 
Task 1 K8 Prevent, Diagnose, Control, And Treat Disease- Clinical Medicine

SUMMARY: Defined generally as altered organ function in an acutely ill patient such that intervention is required to maintain homeostasis, multiple organ dysfunction syndrome (MODS) and the progression from sepsis to MODS has been well described and documented in people. Affected organ systems in humans including the renal, cardiovascular, respiratory, hepatic, hematologic, neurologic, gastrointestinal, endocrine, and immune systems, and reported mortality rates for human patients with MODS range from 20% to 100%, with mortality rates in people increasing as the number of dysfunctional organ systems increases. While recognized clinically in dogs, there are few studies documenting MODS in veterinary medicine. The purpose of the study was to determine whether multiple organ dysfunction syndrome (MODS) could be identified in dogs with sepsis secondary to gastrointestinal tract leakage, and whether the number of affected organ systems was significantly associated with mortality rate. Using data from cases at seven veterinary teaching hospitals, the medical records for 114 dogs treated surgically because of sepsis secondary to gastrointestinal tract leakage (2003-2007) were reviewed. Results indicated that MODS could be identified in dogs with sepsis of abdominal origin, and that organ system dysfunction increased the odds of death, with odds ratio increasing as the number of affected organ systems increased. The overall mortality rate for dogs in the study was 47.4%, whereas mortality rate was 70% for dogs with MODS, compared with a rate of 25% for dogs with only 1 dysfunctional organ system. In this study, dysfunction of the respiratory, cardiovascular, renal, or coagulation system was independently associated with a significantly increased odds of death. The clinical implications are that dysfunction of any organ system should be considered a negative predictor of outcome in dogs with sepsis (a significant association between the presence of organ dysfunction and death was identified), and mortality rate increases as the number of affected organ systems increases.

QUESTIONS:

1.
In a multicentric retrospective case study of 114 dogs with sepsis and organ system dysfunction reported in JAVMA, which MODS dysfunction was NOT independently associated with a significantly increased odds of death? 

a. 
Renal dysfunction

b. 
Cardiovascular dysfunction

c. 
Respiratory dysfunction

d. 
Hepatic dysfunction

e. 
Coagulation dysfunction

2.
In a multicentric retrospective case study of 114 dogs with sepsis and organ system dysfunction reported in JAVMA, which of the following results was NOT reported?

a. 
~ 3 out of 4 dogs had dysfunction of 1 or more organ systems

b. 
~ 1 out of 2 dogs had MODS

c. 
Mortality rate increased as the number of dysfunctional organ systems increased

d. 
Mortality rate was 50% for dogs with MODS

e. 
Mortality rate was 25% for dogs without MODS

ANSWERS:

1.
d. 
Hepatic dysfunction 

2.
d. 
Mortality rate was reported at 70% for dogs with MODS

Roush et al.  2010.  Evaluation of the effects of dietary supplementation with fish oil omega-3 fatty acids on weight bearing in dogs with osteoarthritis.  JAVMA 236(1):67-73 

Domain 1: Task 1 and Task 2

SUMMARY: This was a clinical trial that was run at two veterinary teaching hospitals looking at the effect of a canine diet supplemented with fish oil omega-3 fatty acids on dogs that had osteoarthritis.  44 dogs were selected based on clinical history and the fact that they had varying degrees of osteoarthritis.  Half were given a regular diet and the other half was given the fish oil omega-3 fatty acid supplemented diet. The dogs were evaluated in three different ways.  The first was an objective evaluation utilizing force plate analysis to measure weight bearing, paw strike, and gait changes. The second was subjective clinical evaluation by clinicians looking at lameness and weight bearing, and the third was an owner completed questionnaire looking at lameness rankings during normal life events around the house such as walks or getting up from rest.
Results in force plate analysis, clinician evaluation, and owner reporting demonstrated that the dogs with osteoarthritis that ate the diet supplemented with fish oil omega-3 fatty acids improved in weight bearing and lameness scoring during the period of time that they were on the diet. 

Dietary supplementation of fish oil omega 3-fatty acids can enhance the presence of omega-3 fatty acids in tissues and cell membranes resulting in a lowering of the presence of harmful substances like arachidonic acids.  This can also lower the amount of inflammation present through reduced concentrations of cyclooxygenase 2 and other inflammation inducing cytokines.   

QUESTIONS:
1.
What is the difference between objective measurements and subjective measurements in a study?

2.
How is omega-3 fatty acid supplementation thought to improve osteoarthritis / pain associated with it?

3.
What is force plate analysis?

ANSWERS:
1.
Objective measurements maintain the same value or measure no matter what instrument or operator is doing the measuring with an allowable range of error.  Subjective measurements are biased by a person's opinion, belief, or ability and not purely on observation or measurement.
2.
The presence of omega-3 fatty acids in tissues and cell dilutes the presence of harmful enzymes or other inflammatory cytokines, therefore reducing the amount of inflammation that is present.
3.  
Force plate analysis utilizes biomechanical platforms flush with a walkway where a subject can walk across the plates.  Measurements such as peak vertical force, vertical impulse, braking and peak propulsive forces, and braking and propulsive impulses can be measured by the software system compatible with the instrument.

Roush et al.  2010.  Multicenter veterinary practice assessment of the effects of omega-3 fatty acids on osteoarthritis in dogs.  JAVMA 236(1):59-66

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T4: Treat Disease or Condition as appropriate


SUMMARY: Arthritis is generally classified clinically into 2 broad categories: degenerative and osteoarthritis. Degenerative arthritis is characterized by the degradation of articular cartilage and the presence of inflammatory arthropathies in which synovitis is the main feature. Osteoarthritis is the most common form of arthritis in humans and veterinary species. Osteoarthritis is more of a chronic progressive disease characterized by degeneration of articular cartilage, with loss of proteoglycan and collagen, and periarticular proliferation of new bone. Previous studies have suggested that omega-3 fatty acids have beneficial effects in the treatment of rheumatoid arthritis. Dietary supplementation with fish oil reportedly increases concentrations of omega-3 fatty acid concentrations within inflammatory cells while producing a corresponding decrease in omega-6 fatty acid concentrations, particularly arachidonic acid. Eiconasids produced from omega-3 fatty acids appear to be less potent at inducing inflammation than those produced from arachidonic acid.


This was a randomized, double-blinded, controlled clinical trial in which 127 client-owned dogs were fed either a control diet or a test diet containing a 31-fold increase in total omega-3 fatty acid content and a 34-fold decrease in omega-6/ omega-3 ratio, compared with the control food. Dogs were identified as having osteoarthritis in one or more joints and 18 privately owned veterinary clinics participated in the study. The authors investigated the effect of the test diet on clinical signs of osteoarthritis as measured by owners and investigators (veterinarians). Owners and investigators were asked to complete a questionnaire at 0, 6, 12, and 24 weeks. Serum fatty acid concentrations were also measured at these time points to document the bioavailability of omega-3 fatty acids supplemented through the test diet. Omega-3 fatty acids cannot be synthesized by mammals. 


Results: According to data collected from owners, dogs fed the test diet had significant improvement in their ability to rise from a resting position and play at 6 weeks and improved ability to walk at 12 and 24 weeks, compared with control dogs. There was no significant difference between test and control groups in the investigator-assessed clinical signs. The authors note however that because there was no validated scoring system for the severity of osteoarthritis, they used a nonvalidated questionnaire. Additionally, they felt that veterinarians had a limited opportunity to evaluate the clinical condition of the dogs during an orthopedic exam/ visit to the clinic. In conclusion, ingestion of the test diet raised serum concentrations of omega-3 fatty acids and appeared to improve the arthritic condition in pet dogs with osteoarthritis.
QUESTIONS:
1. 
T/F. Omega-3 fatty acids are not synthesized by mammals.

2. 
T/F. Veterinarians observed a significant improvement in clinical signs of arthritis in dogs that were fed the test diet.

3. 
T/F. Omega-3 fatty acid supplementation produces a corresponding increase in omega-6 fatty acids within inflammatory cells.

4. 
T/F. Osteoarthritis is the most common form of arthritis in humans and veterinary species
ANSWERS:
1. 
T

2. 
F

3. 
F

4. 
T
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	Task 1: Prevent, Treat; K8: Clinical Medicine

SUMMARY: This article described a 7-week-old sexually intact male Rottweiler that had a 2-day history of vomiting and diarrhea. Several other puppies in the litter and at the breeding facility had recently died with similar signs. The dog was treated with sulfadimethoxine and metronidazole but did not respond to treatment. The dog had a low body condition score (3/9) and was febrile on presentation at the veterinary college. His feces were yellow-gray and pasty. Unfortunately, before diagnostics and additional treatment were started, the dog died. Morphologic diagnosis showed severe, acute, diffuse, necrotizing enteritis. On histology, the intestinal villi of the jejunum had diffuse blunting and the architecture was collapsed. In conjunction with gross and histological changes, the dog was diagnosed with parvovirus enteritis caused by canine parvovirus 2 (CPV-2).

QUESTIONS:

1.   What is a list of differentials for the above signalment and medical history?

2.   How is canine parvovirus 2 transmitted?

3.   What genus and family is CPV-2 associated with?

4.   How is CPV-2 treated?

5.   How is CPV-2 diagnosed?

ANSWERS:

1. Infectious virus (parvovirus, coronavirus, rotavirus, morbillivirus), bacterial (Salmonella, Clostridium, Campylobacter jejuni) or parasites (Ancylostoma caninum, Trichuris vulpis, Toxocara canis, Cryptosporidium, and Isospora spp.)
2.  CPV-2 can spread rapidly from dog to dog via oronasal exposure, virus-laden feces or contaminated fomites.  It most commonly infects dogs < 6 months old.

3.   CPV-2 is a member of the genus parvovirus in the Parvoviridae family

4.  Treatment involves supportive care:  Fluid and electrolyte therapy and prevention of secondary, bacterial infection that could result in septicemia.  Septicemia due to secondary bacterial infections is what contributes to the high mortality rates associated with parvovirus in dogs.

5.  Fecal ELISA tests can detect parvovirus antigen in feces.  Also, fluorescence antibody testing on fresh intestine or tongue tissue and hemagglutination testing of fecal samples, viral isolation and PCR assay can be performed.  A presumptive diagnosis can be made ante mortem on the basis of history, clinical signs, and elimination of other causes of diarrhea.



	


