Primary Species – Dog (2012)

Fulton et al. 2012. Outcome of surgical endodontic treatment in dogs: 15 cases (1995-2011). JAVMA 241(12):1633-1638 

Domain 1: Management of spontaneous and experimentally-induced disease conditions Task 4: Treat disease or condition 
SUMMARY
Purpose: Document the short- and long-term outcomes of surgical endodontic treatment in dogs in a clinical setting.

Methods: Examined medical records from three veterinary hospitals from 1995-2011. The orthograde root canal and apicoectomy with retrograde root canal techniques are described in more detail in referenced articles. A variety of filling materials were used.  Radiographs were taken before and after surgery as well as on follow-up visits. Treatment was "successful" if radiographs showed trabecular bone filling the periapical surgical defect. "No evidence of failure" when the defect was unchanged. "Failure" if periapical lucency became larger or inflammatory root resorption progressed.

Results: 15 animals met the inclusion criteria, most presenting with crown fractures.  Affected teeth included both upper and lower canines and the mesiobuccal root of the fourth premolar.  All teeth were periodontally sound. Both orthograde root canal treatment and apicoectomy with retrograde root canal treatment were performed on all animals; about half had them performed with at least two months separation while the others had them done concurrently. Perioperative and postoperative complications were mild.  Ten of 15 dogs had complete resolution of the periapical defect; the other 5 had no evidence of failure on follow-up.

Discussion

· The combination of apicoectomy and retrograde root canal treatment are successful for treating persistent endodontic disease.  It should not be performed without prior or concurrent orthograde root canal treatment. 

· Indications include: aberrant or stenotic root canal anatomy that does not allow adequate apical access, physical obstructions such as pulp stones or root fractures, and iatrogenic complications (ex. instrument fracture in the canal).

· Contraindications include: periodontitis, vertical root fracture, short root-to-crown ratio, or extensive root resorption.

· Potential complications include: hemorrhage, epistaxis, paresis, localized swelling and pain, subcutaneous emphysema (air-driven hand piece).

· Good clinical outcome factors: absence of perioperative clinical signs, good quality original root canal, use of an operative microscope, and an original periapical lesion < 5mm.

· Mineral trioxide is the recommended filling material although all animals in this study had successful outcomes regardless of type.

· If the apical defect fails to fill after 4 years, further treatment should be recommended.

QUESTIONS
1.
T/F:  Surgical endodontic root canal therapy is a suitable substitute for orthograde root canal therapy as a first-line treatment for endodontic disease.

2.
In which of these situations would a surgical retrograde root canal be indicated?


a) The tooth root is stenotic and prevents apical access from the orthograde approach.


b) An endodontic file fractured and became lodged in the canal during an orthograde root canal attempt.


c) A patient with significant concurrent periodontitis associated with the affected tooth.


d) The affected tooth has a vertical fracture.

3.
Which of the following filling materials was most associated with treatment failure in this case series?

a.
Ethoxybenzoic acid cement

b.
Glass-ionomer restorative

c.
Amalgam

d.
Mineral trioxide aggregate

ANSWERS
1.
False

2.
a and b
3.
None were associated with treatment failure, although the literature suggests D is the most optimal.

Aikawa et al. 2012. Long-term neurologic outcome of hemilaminectomy and disk fenestration for treatment of dogs with thoracolumbar intervertebral disk herniation: 831 cases (2000-2007). JAVMA 241(12):1617-1626 

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

T2. Control spontaneous or unintended disease or condition 

T3. Diagnose disease or condition as appropriate 

T4. Treat disease or condition as appropriate

SUMMARY: Thoracolumbar intervertebral disk herniation is a common disorder mainly seen in chondrodystrophic dogs. Deep nociception status in paraplegic dogs is the most important prognostic indicator, although the significance of unilateral loss of deep nociception or bilateral loss of deep nociception in the limbs with retention in the tail has not been determined. The objective of the study was to determine the proportion of dogs with thoracolumbar IVDH that successfully recovered from hemilaminectomy and fenestration, the time to ambulation in affected dogs after surgery, and the frequency of urinary and fecal incontinence in recovered dogs and to document long term complications. 

For this retrospective case series, the authors reviewed records for 831 dogs with thoracolumbar IVDH that were treated by hemilaminectomy and concomitant disk fenestration performed by the one surgeon. For all dogs, neurologic deficits before surgery had been assessed with a modified grading system which incorporated a grade for dogs with unilateral deep nociception loss or deep nociception in tail only. Dogs were reexamined after surgery over a period of 3 to 6 months, and follow-up evaluation was performed at > 12 months. The proportion of dogs that neurologically improved after surgery, TTA, and incidence of fecal or urinary incontinence in recovered dogs were compared among dogs with various grades of neurologic dysfunction before surgery.

Of 831 dogs, 122 had unsuccessful outcomes and 709 had successful outcomes. Of 620 dogs with intact deep nociception before surgery, 606 (97.7%) were ambulatory after surgery. Of 211 paraplegic dogs with loss of deep nociception, 110 (52.1%) dogs became ambulatory after surgery. Long-term complications included incontinence, permanent neurologic deterioration, and self-mutilation. Dogs with paraplegia before surgery had a higher frequency of urinary or fecal incontinence, compared with dogs that were ambulatory. The authors conclude that prognosis for dogs with thoracolumbar IVDH that retain deep nociception in at least 1 of the pelvic limbs or tail before surgery was good.

QUESTIONS
1. Complications of IVDH include all of the following EXCEPT:

a. Degenerative myelopathy

b. Self-mutilation

c. Progressive hemorrhagic myelomalacia

d. Urinary incontinence 

2. IVDH most frequently occurs at which anatomic location?

a. L3-4 and L5-6

b. T9-10 and T 10-11

c. T12-13 and T13-L1

d. 90% of dogs had multiple disk extrusions

3. True/false: The prognosis for ambulation is the same for dogs with unilateral loss of deep nociception in the hind limbs and dogs loss of deep nociception in the hind limbs and tail. 

4. True/false: IVDH is most commonly observed in Dachshunds.

ANSWERS
1. A. DM is a disease of Corgis which is an important differential for paraparesis

2. c
3. False

4. True

Albasan et al. 2012. Effects of storage in formalin on composition of canine and feline uroliths. JAVMA 241(12):1613-1616 

Domain 3, Research.

Task 1, T1- Facilitate or provide research support; K1-Biomethodology techniques
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SUMMARY: This study was undertaken to determine whether the composition of canine and feline uroliths are altered when storage in neutral –buffered 10% formalin in vitro.  Canine and feline uroliths examined consisted of one of six single mineral type - struvite (MgNH4PO4.6H2O), calcium oxalate, calcium phosphate apatite, cystine, ammonium urate and silica as determined by optical crystallography, infrared spectroscopy or both.  The structural components of uroliths were defined by (1) a nidus:  the area of obvious initiation of urolith growth; (2) stone: the main body of the urolith; (3) shell: a complete outer concentric lamination of the urolith; and (4) surface crystal: an incomplete outer lamination of the urolith (See figure).  
The mineral composition of uroliths from the same animal was quantitatively compared in the absence (without any formalin, preservatives) or presence of neutral-buffered 10% formalin for 48 hours.  An additional study was conducted to determine the effect of pH on mineral transformation of struvite, calcium oxalate and ammonium urate uroliths by storing these uroliths in neutral-buffered 10% formalin for 72 and 168 hours.  The results obtained, demonstrated that the outer layer of all 5 struvite uroliths when immersed for 48 hours in formalin was transformed into either newberyite (MgHPO4.3H2O) or newberyite and bobierrite in canine and feline uroliths, respectively.  Bobierrite, Mg2(PO4)2.8H2), and hydromanganesite were present in the inner layer of some of the feline struvite uroliths whereas only struvite could be detected in the inner layer of canine struvite uroliths following formalin exposure. The outer layer of ammonium urate uroliths was completely dissolved by formalin in 1 of the 5 canine uroliths.  Two of the feline ammonium urate uroliths were completely dissolved, the outer layer of 2 were dissolved and both the outer and inner layers were of 1urolith was partially dissolved following immersion in formalin for 48 hours.  Formalin did not alter the mineral composition of the outer and inner layers of calcium oxalate, calcium phosphate, cysteine or silica uroliths of both canine and feline origin after 48 hours.  The pH of formalin increased or decreased depending on the urolith type following storage for 48 and 168 hours but increasing with both feline and canine struvite uroliths whereas the pH increased in the absence of any urolith.  The in vitro reaction of struvite with formic acid, generated from formalin, yields newberyite, ammonium, carbon dioxide and hydrogen ion to varying degrees accounting for the results obtained. 

QUESTIONS
1. List 4 different types of canine and feline uroliths.

2. True/False- The nidus of a urolith is defined as the main body of the urolith?

3. Name one method that can be used to determine the mineral composition of uroliths.

4. The mineral composition of which urolith is affected by immersion in formalin?

a. Calcium oxalate

b. Cystine

c. Struvite
d. Silica
5. True/False- Newberyite was detected in the inner layer of canine struvite uroliths when immersed in formalin for 48 hours.
6. True/False- Bobierrite and hydromanganesite were detected in both the inner and outer layers of feline struvite uroliths when immersed in formalin?
7. True/False- Canine and feline ammonium urate uroliths are stable in formalin?
ANSWERS
1. Struvite (MgNH4PO4.6H2O), calcium oxalate, calcium phosphate apatite, cystine, ammonium urate and silica 

2. False. The nidus is defined as the area of obvious initiation of urolith growth and is not necessarily the geometric center of the urolith.

3. Optical Crystallography and Infrared Spectroscopy 

4. c. Struvite

5. False. Newberyite was only detected in the outer layer and struvite in the inner layer of canine struvite uroliths.

6. True

7. False. One canine ammonium urate urolith was completely dissolved whereas 2 feline uroliths were completely dissolved, the outer layer of 2 uroliths was dissolved and 1 urolith was partially dissolved.

Caniglia et al. 2012. Intraoperative antinociception and postoperative analgesia following epidural anesthesia versus femoral and sciatic nerve blockade in dogs undergoing stifle joint surgery. JAVMA 241(12):1605-1612 

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

SUMMARY: Prospective randomized blinded clinical study has been carried out in order to compare analgesic efficacy of preoperative epidural anesthesia with efficacy of femoral and sciatic nerve blockade in 22 dogs requiring stifle joint surgery. Dogs were premedicated with acepromazine and morphine, and anesthesia was induced with diazepam and propofol and maintained with sevoflurane in oxygen. Prior to surgery, a combination of 1.0% lidocaine solution with 0.25% bupivacaine solution was administered either into the lumbosacral epidural space (11 dogs) or perineurally along the femoral and sciatic nerves (11). Intraoperative nociception was assumed if heart rate or systolic blood pressure increased by > 10% from baseline, in which case fentanyl (2 ?g/kg [0.9 ?g/lb], IV) was administered as rescue analgesia. Following recovery from anesthesia, signs of postoperative pain were assessed every 30 minutes for 360 minutes from the time of local anesthetic administration via the modified Glasgow pain scale. Patients with scores > 5 (scale, 0 to 20) received hydromorphone (0.1 mg/kg [0.05 mg/lb], IV) as rescue analgesia and were then withdrawn from further pain scoring. The authors found no significant differences between the two groups, for all the parameters. Femoral and sciatic nerve blocks provided intraoperative antinociception and postoperative analgesia similar to epidural anesthesia in dogs undergoing stifle joint surgery.

QUESTIONS
1.
What are two most common orthopedic lesions of the hind limb in dogs

2.
What are the different techniques to provide intraoperative antinociception (for stifle surgery in dogs)

a.
Epidural local anesthetic

b.
IV administration of opioids

c.
Anesthesia with alpha 2 agonist

d.
Peripheral nerve blockade

3.
Rank them according to their efficiency and side effects

4.
How to detect sign of pain?

5.
Cite two techniques for cruciate ligament repair and one for the medial luxation of the patella ?

ANSWERS
1.
Medial patellar luxation, cranial cruciate ligament tear

2.
a,b,d

3.
d>a>b;

4.
Cardiorespiratory parameters (compared to the baseline); Glasgow score;

5.
Tibial plateau leveling osteotomy, lateral suture stabilization, or use of a commercial cruciate ligament repair system/arthrotomy with deepening trochleoplasty, tibial tuberosity transposition.

Lamoureux et al. 2012. Pathology in Practice. JAVMA 241(12): 1591-1594 

D1 - Management of Spontaneous and Experimentally Induced Diseases and Conditions

T3 and T4
SUMMARY

History, Gross and Histopathological Findings: A nine year old, neutered, male, mixed breed dog was submitted for post mortem. A mass on the rostral aspect of the mandible had been presented to the attending veterinarian three months earlier and had been surgically debulked twice over the course of the three months. Three years earlier the dog had been treated for an hepatocellular carcinoma that was treated both surgically and with chemotherapy. At the most recent presentation there was radiographic evidence of pulmonary nodules and in light of the oral mass the decision to euthanize was made. The mass was 2X1.5X2 cm, soft, mottled dark red and was ulcerated. There was tooth loss and tooth displacement associated with the mass. Masses were identified in the liver, lung, ileum and jejunum. The oral mass was a well demarcated, expansive, nonencapsulated, multinodular mass composed of dense neoplastic cells. The neoplastic cells are polygonal, relatively uniform, have abundant granular eosinophilic cytoplasm with nuclei that are centrally located, finely stippled and have 1-2 nucleoli. The cells are arranged in packets and trabeculae supported by a fine fibrovascular stroma. The rate of mitosis is low (0-1/hpf). The masses in the liver, lung and intestines contained cells of similar morphology. Immunohistochemistry of the oral, liver and lung masses was diffusely positive for hepatocyte paraffin 1. A diagnosis of metastatic hepatocellular carcinoma was made.
Conclusions: The major rule-outs of oral masses are squamous cell carcinoma, fibrosarcoma, melanoma, and odontogenic neoplasia. The hepatocyte paraffin 1 marker is highly sensitive for hepatocellular tumors in dogs. Hepatocellular carcinomas are uncommon tumors of dogs but are the most common form of a malignancy with respect to primary liver tumors. Hepatic tumors generally present with anorexia, lethargy, vomiting and weight loss. Hematology and biochemistry abnormalities are common but are usually nonspecific. Hepatocellular tumors are grossly categorized as nodular (discrete nodules in several lobes), diffuse (indistinct nodules throughout the liver) and the most common form, massive (a large tumor affecting one lobe). Massive-type liver tumors are the most treatable through lobectomy and have an average survival of 4 years after surgery. The most sites of metastasis are lymph nodes, lungs and peritoneum. The mass in the oral cavity in this case is very unusual.

QUESTIONS
1. 
What are the major rule-outs for oral masses in dogs?

2. 
What immunohistochemical marker is highly sensitive for hepatocellular tumors in dogs?

3. 
T/F. Hematology and biochemical changes are specific when hepatocellular carcinoma is present.

4. 
What is the most common gross form of hepatocellular tumors in dogs?

5. 
What are the most common sites of metastasis for hepatocellular tumors in dogs?

ANSWERS
1. 
Squamous cell carcinoma, fibrosarcoma, melanoma, and odontogenic neoplasia
2. 
Hepatocyte paraffin 1
3. 
F
4. 
Massive (a large tumor affecting one lobe)
5. 
Lymph nodes, lungs and peritoneum
Volker and Luskin. 2012. Diagnostic Imaging in Veterinary Dental Practice. JAVMA 241(12):1573-1576
Domain 1; K2

  

SUMMARY: A 6-year-old lab with a slow growing right maxillary oral tumor; tumor observed is a smooth, firm, fixed, cylindrical mass protruding from the right maxillary gingiva interdentally between
the second and third premolar teeth and extending ventrally. 

Diagnostics: On intraoral radiograph, bone origin suspected; uniform radiopacity located in the interdental space between the second and third premolar teeth; no radiographic evidence of bone lysis; osseous proliferation was focal and regular; continuous with alveolar bone and had radiographic appearance consistent with bone; no displacement of adjacent teeth; poorly-defined zone of transition between mass and maxillary bone. 

Differential diagnoses for the clinical and radiographic appearance of the mass included chondroma, odontoma, osteoma, osteochondroma, exostosis of the jaw, and acanthomatous ameloblastoma.

Treatment: Excisional biopsy of the mass together with the second and third premolar teeth and adjacent alveolar bone was performed. Postoperative radiographs were supportive of complete removal of the mass, supported by histopatholology, which showed mature trabecular and cortical bone with no remarkable cellular infiltrates, indicating benign neoplasm. 

Diagnosis: Osteoma.

Outcome: Recovery from surgery and no recurrence of mass.

Comments: Primary bone tumors in dogs are usually malignant; benign tumors are rare

Osteoma:

· Mass composed of abnormally dense but otherwise histologically normal mature compact or cancellous bone

· Commonly seen in horses and cattle

· Grow slowly 

· In dogs, involves the skull and maxillofacial bones

Oral Bone Masses (General):
· Malignant -- active alveolar bone response; bone lysis; displacement of adjacent teeth; widened periodontal ligament space 

· Benign -- bone response is chronic, indolent, and quiet

CT or MRI should be considered when planning excisional biopsy of large, invasive, caudal, or palatal oral mass for consideration of relation to the sinuses and intranasal, periorbital, and temporomandibular joint structures.

QUESTIONS

1. 
Which is true of primary bone tumors?
a. 
Benign osteomas are commonly disruptive of dental alignment in cattle and horses.

b. 
Benign osteomas are more common in dogs than in cattle and horses.

c. 
In dogs, bone tumors are usually benign.

d. 
In dogs, bone tumors are usually malignant.

2. 
Which of the following is true of oral bone tumors?
a. 
Malignant tumors cause bone lysis.

b. 
Malignant tumors cause a less active bone response.

c. 
Benign tumors cause displacement of teeth.

d. 
Benign tumors cause a widened periodontal ligament space.

 ANSWERS

1. 
d

2. 
a
 

Nemec et al. 2012. Diagnostic Imaging in Veterinary Dental Practice. JAVMA 241(12):1567-1572 

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

Task 3 - Diagnose disease or condition as appropriate

Task 4 - Treat disease or condition as appropriate

SUMMARY: A 7-year-old male neutered Pug dog was presented for chronic nasal discharge progressing to respiratory distress over the past 2.5 years.  The signs started 3 weeks after ingestion of coffee beans.  Antibiotic therapy resolved clinical signs temporarily but was not curative.  The dog had a history of advanced periodontal disease with multiple dental extractions.  Airflow from the left nostril was reduced.  Stenotic nares, a severely elongated soft palate, and everted laryngeal saccules were discovered on physical examination.  Dental radiographs revealed an opaque structure, shaped like the crown of a premolar tooth, at the apex of the left maxillary canine, and an oral examination revealed a small nonhealing wound in the gingiva at the level of the missing left maxillary third premolar.  A retained root was also found in the area of the maxillary first premolar.

Cranial CT revealed a hyper-attenuating structure representing the crown of a tooth in the ventral aspect of the left nasal passage at the level of the missing left maxillary third premolar tooth.  The fragment was surrounded by an area of soft tissue-attenuating material and an area of osteolysis of the lateral aspect of the palatine process of the left maxilla.  Differentials included an abscess, an infected cyst, and neoplasia.  The patient was scheduled for transpalatal rhinotomy, tooth remnant removal, and biopsy.  A full-thickness palatal flap was elevated, and the tooth fragment was found within a cyst-like cavity with no signs of purulent debris.  The tooth was removed, and the cavity was biopsied.  The retained root tip of the first maxillary premolar was left in place due to lack of clinical signs of endodontic disease.  Postoperative radiographs, stapyhlectomy, and bilateral sacculectomy were also performed.  The dog was treated with antibiotics, analgesics, and chlorhexidine oral rinse.  Clinical signs resolved within two days, and normal airflow and surgical wound healing were evident at two weeks after surgery.  Histopathology of the cavitary lesion revealed a gingival inclusion cyst.

Computed tomography is considered to more appropriate than conventional radiography for assessment of the structures and spatial relationships of the nasal cavity because CT eliminates superimposition of overlying structures and offers superior contrast resolution.  Although retained root tips are one cause of nonhealing surgical sites after dental extractions, the lack of signs of endodontic disease and the lack of association with the nonhealing wound in this animal reduced the possibility that the retained root tip was responsible for the nasal discharge.  Gingival inclusion cysts are related to a traumatic event, such as tooth extraction, resulting in implantation of the superficial epithelium into the underlying tissues.  They are rare in dogs.  Complete removal of a gingival inclusion cyst by means of enucleation and curettage is curative.

QUESTIONS
1.  
Which of the following are possible differential diagnoses for chronic nasal disease in dogs?

a.  
Nasal neoplasia

b.  
Lymphocytic plasmacytic rhinitis

c.  
Foreign body

d.  
fungal infection
E.  
All of the above are possible differentials

2.  
Which is considered the preferred diagnostic imaging modality for examining the nasal cavity in dogs?

a.  Conventional radiography

b.  Fluoroscopy

c.  Computed tomography

d.  Magnetic resonance imaging

e.  None of the above

3.  
Which of the following are possible causes for gingival inclusion cysts in dogs?

a.  Tooth extraction

b.  Surgical dental implant placement

c.  Free gingival graft

d.  Other oral trauma

e.  All of the above are possible causes

ANSWERS
1.  
e
2.  
c
3.  
e
Freidenberg et al. 2012. Seizures following head trauma in dogs: 259 cases (1999-2009). JAVMA 241(11):1479-1483

D1, T3, K1

SUMMARY: The primary objective of this study was to investigate whether dogs with traumatic brain injury (TBI) have a greater incidence of developing seizures.  The medical records of 259 client-owned dogs during a period of 10 years were examined for the cause of trauma, physical/ neurological examination, comorbidities and the development of seizure during/after hospitalization. The physical examination findings consistent with head trauma included skull fractures, jaw fractures, bite wounds or soft tissue injuries to head and altered mentation.  In patient with moderate to severe TBI cases pupil changes such as anisocoria, miosis, and mydriasis may be present.  The CT and MRI finding supportive of TBI included:  subdural hematoma, midline shift, focal edema.  Patients with TBI defined as those with altered mentation or abnormal MRI and CT scan.  The result of this study showed that dogs with TBI developed seizures at higher rate than general patient population, particularly in the immediate to early post-traumatic period.
QUESTIONS
1. Which of the following clinical symptoms IS NOT consistent with TBI?

a. Anisocoria

b. Stuporous

c. Jaw fractures

d. Lumbar fractures

2. Which of the following IS NOT consistent with TBI  imaging results:

a. T2-weighted or fluid-attenuated inversion recovery

b. subdural hematoma

c. midline shift

d. focal edema.

3. T/F. The result of this study showed that dogs with TBI developed seizures at higher rate than general patient population.

4. T/F. Patients with TBI defined as those with altered mentation or high blood pressure.

ANSWERS

1. d

2. a

3. T

4. F

Carter et al. 2012. What Is Your Diagnosis? JAVMA 241(11)10:1441-1444 

Domain 1 T2 Control spontaneous or unintended disease or condition

SUMMARY: 5 month old intact female Yorkshire Terrier mix 4.4kg undergoing an elective ovariohysterectomy.  No abnormalities on physical examination or the pre-op blood work.  Acepromazine and hydromorphone used as pre-med and induction by propofol.  Connected to Mapleson D nonrebreathing system with a Bain modification with a fresh gas flow rate of 1L/min.  

During the procedure, Pco2 at the end of inspiration was 20mmHg and tracing on the capnogram did not return to baseline during inspiration.  PET CO2 (End-tidal partial pressure of carbon dioxide) was approx. 46 mm Hg.  

Rebreathing of CO2 is the most likely cause of the high end-inspiratory PCO2.  Can occur with a Mapleson D nonrebreathing system with the Bain modification as a result of inappropriately low fresh flow rates or incompetency of the inspiratory tube.  

Increase in the fresh gas flow rate to 3L/min and changing to a new Mapleson D nonrebreathing system with a Bain modification corrected the above problem.  It was found later that there was a tear at the tube.
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Capnography can be used to monitor the change in metabolism, circulation, and respiration and to detect problems in the patient breathing circuit.  

4 phases of a normal capnogram demonstrates:

•   
Phase I – end of inhalation and the pause before exhalation

•   
Phase II – beginning of exhalation of a mixture of dead space and later alveolar gases

•    
Phase III – exhalation of alveolar gasses at the very end of exhalation period – when PETCO2 is established

•     Phase IV – beginning of inhalation  

Because the breathing tubes are in a coaxial formation, a special technique has been reported for assessing the competency of the Mapleson D breathing system with a Bain modification.

Since there is no unidirectional valve in Mapleson systems, one can occlude the patient end of the inspiratory tube only, setting the oxygen flow meter to a low setting, and observe the indicator on the flow meter falling.  

QUESTIONS
1.  
At what phase of capnography can you establish PET CO2?  (Phase I, II, III, IV)

2.  
What DEA schedule does Hydromorphone belong to? (Schedule I, II, III, IV)

ANSWERS
1.  
Phase III

2.  
Schedule II

Houston et al. 2012. 2,8-dihydroxyadenine uroliths in a dog. JAVMA 241(10):1348-1352 

SUMMARY:  This report describes a case of a 4 year old male neutered mixed breed dog that had signs of dysuria for 2 days.  Initially, radiographs were taken, urine was collected for urinalysis.  No significant findings were reported from these tests.  The dog was treated with clavamox for 15 days and tramadol for 10 days.  Four days later the dog returned to the veterinary clinic due to acute inability to urinate.  A urolith was found lodged in the tip of the bladder when a catheter was passed into the bladder via the urethra.  Laboratory results of the urolith indicated it was composed of ammonium urate.  Ultrasound was pursued for further diagnoses.  Ultrasound revealed additional small uroliths.  Uroliths were surgically removed, since it was apparent the dog had an obstruction of the right ureter.  Uroliths were submitted to a laboratory for analyses.  This time, uroliths were composed of 2,8-dihydroxyadenine.  Additionally, 2,8-DHA was identified in a urine sample of the dog.  To prevent recurrence, allopurinol was prescribed and a purine restricted diet was recommended.  This report illustrates that 2,8-DHA uroliths can often be misdiagnosed as urate uroliths in dogs.
QUESTIONS

1.  
Which features describe 2,8-DHA uroliths?

a.  Soft composition

b.  
friable nature

c.  
irregular surface

d.  
grey or green color

e.  
All of the above

2.  
Which type of urolith can be confused  / misdiagnosed with 2,8-DHA uroliths?
a.  
Cystine

b.  
Struvite

c.  
Urate

d.  
None of the above

3.  
T/F:  2,8-DHA uroliths are common in humans, but rare in dogs.

4.  
What measures help reduce the production of 2,8-DHA in humans and dogs? 

ANSWERS
1.  
e      
2.  
c     

3.  
False     
4.  
Administration of allopurinol and feeding a purine-restricted diet.
Zoia et al. 2012. Evaluation of hemostatic and fibrinolytic markers in dogs with ascites attributable to right-sided congestive heart failure. JAVMA 241(10):1336-1343 

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

Task 3- Diagnose disease or condition as appropriate

Knowledge Topic TT1.10- epidemiology

 

SUMMARY: Cardiomyopathy in humans has been associated with hypercoagulability and formation of thromboembolisms, and some studies suggest this may also be true for cats and dogs. Humans with hypercoagulability secondary to cardiomyopathy are sometimes treated with anticoagulants, which puts them at an increased risk of bleeding. Hyperfibrinolysis, which compromises blood clot integrity, has been associated with thrombolytic drugs and can be classified as primary or secondary. Primary hyperfibrinolysis is rare and results in increased degradation of fibrinogen and preformed fibrin, spontaneous formation of plasmin, and degradation of coagulation factors V, VIII, IX, and XI. On clinical pathology, fibrin-fibrinogen degradation products (FDPs) are increased but D-dimers are not increased. Secondary hyperfibrinolysis results from activation of a coagulative process that stimulates increased production of tissue plasminogen activator and formation of plasmin. In this case, FDPs and D-dimer are both increased. Primary hyperfibrinolysis has only been reported once in the veterinary literature and it has never been associated with congestive heart disease in humans or other animals. The objective of this study was to determine whether dogs with right sided congestive heart failure (CHF) and ascites had clinical pathology results that were consistent with primary hyperfibrinolysis and associated bleeding. In a retrospective case control study, medical records from 80 client owned dogs that were treated at the San Marco Veterinary Clinic in Padua, Italy were examined. Dogs with ascites secondary to right sided CHF were compared to age and sex matched unhealthy dogs without heart disease, and non-age and sex matched dogs with left sided CHF. Results of coagulation profile analysis (aPTT, PT, platelet count, plasma fibrinogen, FDPs and D-dimer), as well as urine bile acids and creatinine were analyzed and compared between groups. Dogs with right sided CHF had significantly higher aPTT and  PT compared to the other groups and significantly lower plasma fibrinogen compared to the other groups. Platelet counts and D-dimer concentrations were not significantly different in dogs with right sided CHF compared to unhealthy dogs, but they were significantly higher than dogs with left sided CHF. FDPs were significantly higher in dogs with right sided CHF compared to the other groups and significantly more dogs with right sided CHF had discordant FDPs and D-dimer levels compared to the other groups. However, only two of the dogs with discordant FDPs and D-dimer levels had concurrent hypofibrinogenemia and signs of impaired coagulation. These results suggest that dogs with right sided CHF and ascites, with higher aPTT and PT, lower plasma fibrinogen, and discordant FDPs and D-dimer levels may have primary hyperfibrinolysis. Further investigation of primary hyperfibrinolysis as a cause of bleeding in humans and animals with cardiac disease  is warranted.

 

QUESTIONS
1. Primary hyperfibrinolysis results in

a. Increased degradation of fibrinogen and preformed fibrin, 

b. Spontaneous formation of plasmin

c. Degradation of coagulation factors V, VIII, IX, and XI.

d. Increased FDPs

e. All of the above

2. T/F- In primary hyperfibrinolysis, FDPs and D-dimer levels are both increased.

 

ANSWERS
1. E

2. False

 

 
Conzemius and Evans. 2012. Caregiver placebo effect for dogs with lameness from osteoarthritis. JAVMA 241(10):1314-1319 

Domain 2 (Management of Pain and Distress), Primary species – Dog (Canis familiaris)

 

SUMMARY: The placebo effect is a well-documented phenomenon in human medicine; however, in situations where patents have no understanding of the efficacy of a treatment given to them by a caregiver, such as in veterinary medicine, a caregiver placebo effect can develop.  This effect, where pet owners or veterinarians believe the treatment they are providing improves the pet’s condition, can be a source of bias when assessing clinical outcomes such as with orthopedic studies.  The authors of this study sought to quantify the caregiver placebo effect in dogs on the placebo arm of an NSAID study.  Owners and veterinarians were asked to subjectively assess the animal at various time points during the study; in addition, the dog was evaluated using force platform gait analysis.  Subjective analysis was compared with the objective force plate testing.  Overall, owners exhibited caregiver placebo effect 39.7% of the time when evaluating their own dogs.  Veterinarians exhibited caregiver placebo effect when examining dogs for lameness at a walk (44.8%), at a trot (44.8%), and when observing for signs of pain during joint palpation (43.1%).  Force plate analysis was an unbiased outcome measurement.  Although there are validated subjective measurements for dogs with osteoarthritis, it is important to consider the caregiver placebo effect when interpreting owner and veterinary reports of patient response to treatment.   

 

QUESTIONS
1. At therapeutic doses, deracoxib is a:

a. Selective COX-1 inhibitor

b. Selective COX-2 inhibitor

c. Nonselective COX inhibitor

d. Opioid

2. What is being measured with this piece of equipment?  

3. Name at least three side effects associated with NSAIDs.

 

ANSWERS
1. Selective COX-2 inhibitor

2. Ground Reaction Force (GFR) using a force plate (force gait analysis)

3. Vomiting, diarrhea, gastric ulcerations

 

Gabriel Filho and Ribeiro. 2012. ECG of the Month. JAVMA 241(10):1288-1292 

 

SUMMARY: A 5-year-old 39-kg sexually intact female Labrador Retriever presented for elective ovariohysterectomy. The animal recovered from anesthesia uneventfully but, 4 hours later, the dog became prostrate. PE revealed pale mucous membranes, increased capillary refill time, tachycardia, dyspnea, and weak femoral pulses. Ultrasound revealed free fluid in the abdomen. Echocardiography revealed reduced cardiac function. The animal underwent exploratory laparotomy with continuous ECG monitoring: ECG revealed tachycardia with atrioventricular dissociation and a right bundle branch block pattern. Vagal maneuver failed to decrease heart rate. IV administration of lidocaine hydrochloride followed by diltiazem hydrochloride failed to convert to sinus rhythm. CRI of amiodarone hydrochloride reduced the heart rate, but failed to convert to a sinus rhythm. Whole blood transfusion was performed. The animal was sent home with enalapril maleate, furosemide, digoxin, and amiodarone. The animal returned three days later for follow-up and had a normal sinus rhythm.

The authors hypothesized that acute cardiac ischemia was caused by severe hypotension during surgery. Acute myocardial ischemia caused drug-unresponsive polymorphic ventricular tachycardia. Whole blood transfusion restored coronary blood flow and resolved cardiac ischemia.

QUESTIONS
1. What is amiodarone's MOA?

2. Define QT dispersion.

3. How is gentle eye compression supposed to slow heart rate?

ANSWERS
1. Class III antiarrhythmic. Blocks sodium and calcium channels, and beta-adrenergic receptors. Believed to block potassium channels. Contraindicated in 2nd and 3rd degree blocks or bradycardias.

2. QT dispersion is defined as the difference between the longest and shortest QT interval measured on 12-lead surface ECG tracings. It represents an index of electrical instability, which is the regional physiologic variation of the myocardium recovery of excitability. This can be caused by cardiac ischemia.

3. It is a vagal maneuver that causes parasympathetic stimulation.

Carle and Shope. 2012. Diagnostic Imaging in Veterinary Dental Practice. JAVMA 241(10):1283-1287

SUMMARY: A 14-year-old 23-kg (51-lb) spayed female Labrador Retriever was seen for extraction o f the right mandibular canine tooth follows a low-velocity vehicular impact.

Complete oral exam and full-mouth digital radiography was performed.

Oral exam revealed crown fractures of the maxillary second incisor teeth and missing right maxillary first and second incisor teeth.

Full-mouth digital radiography below -

[image: image18.png]



Notice the circular radiopacities between the roots of the first molar tooth (black arrow) and at the 

distal root of the fourth premolar tooth (white arrow). The periodontal ligament space of the fourth 

premolar tooth is indistinct, and there is evidence of replacement of the tooth structure with 

trabecular bone (black arrowheads).

Differential Diagnosis:

1. Osteosclerosis

2. Periapical inflammatory lesion

3. Stage 3 periapical cemental dysplasia

Radiopacities not associated with a tooth root are most likely osteosclerosis and of no clinical importance.

QUESTIONS
1. T/F.  Radiography is un-necessary to get a full clinical picture of dental status of the animal.

2. T/F.  There is limited data available on the interpretation of oral radiographs in animals so it is often important to consult the human literature and textbooks.

3. T/F.  Osteosclerosis is an inflammatory condition of the tooth root.

ANSWERS
1. F. Radiographs can be very useful and often reveal unexpected lesions.

2. T. Need to consult the human literature and make comparisons.

3. F. Osteosclerosis is of no clinical significance – periapical inflammatory lesion is an inflammatory process.

de Battisti et al. 2012. Gastric foreign body as a risk factor for gastric dilatation and volvulus in dog. JAVMA 241(9):1190-1193 

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

Task T1. Prevent spontaneous or unintended disease condition

SUMMARY: Gastric dilatation and volvulus (GDV) is characterized by gaseous distension of the stomach and rotation of the stomach around its axis. This results in varying degrees of hypovolemic or splenic shock, ventilation-perfusion mismatch, and myocardial dysfunction. Risk factors associated with GDV in retrospective studies included: being a large or giant purebred dog, being male, being underweight, eating 1 meal daily, eating rapidly, having a fearful temperament, experiencing a stressful event within the 8 hours prior to the GDV episode, eating a diet containing small particles of food, and being prone to aerophagia. Prospective and case control studies further identified, increasing age, having a first-degree relative with a history of GDV, having a fast rate of eating, and being fed a large volume once daily, as associated factors with GDV. Identification of factors implicated GDV is valuable when one or more of these factors can be reduced, eliminated, or modified to help prevent the disease from occurring. 

In this study, the authors noted that the presence of a foreign body was frequently detected during surgery to treat an episode of GDV. In this retrospective study, the incidence of foreign body was significantly higher in dogs with GDV. The presence of foreign body, age, weight, and purebred status were all significant risk factors for GDV.

QUESTION
1. In what other laboratory animal species has GDV been documented in?

ANSWER
1. Cats, Nonhuman primates, Guinea pigs

Kurach et al. 2012. What Is Your Diagnosis? JAVMA 241(9):1149-1154 

Domain 1: Management of Spontaneous Disease 
Task 3 – Diagnose disease or condition

SUMMARY: Thoracic radiographs are presented for a 3 year old male neutered Cocker Spaniel with a 1 day history of trembling and dyspnea and 3 month history of retching and vomiting. On physical exam, the dog was tachypneic and dyspneic with vesicular lung sounds on the left and diminished lung sounds on the right. 

On the thoracic radiographs, retraction of the thoracic wall and pleural fissure lines are consistent with pleural effusion. Air bronchograms on soft white opacities indicate a mass effect from enlarged lung lobes.  Gas bubbles scattered throughout the right cranial and middle lung lobes are consistent with a vesicular emphysematous lung pattern.  Thoracocentesis elaborated 550 mL of serosanguinous modified transudate with no bacterial growth. Computed tomography shows similar signs and adds the presence of compressed bronchi and inability of affected lobes to enhance post contrast.

Lung lobe torsion is treated surgically by lung lobectomy with about a 50% survival. This dog had double torsion of both the right caudal and middle lung lobe, which is extremely rare.  In large deep-chested breeds torsion of the right middle lung lobe is most common while torsion of the left cranial lung lobe is most common in smaller breeds. Histopathology of the resected lung shows hemorrhage, necrosis and mild inflammation.

QUESTIONS
1.
A modified transudate can result from:

a.
Liver disease

b.
Hypoproteinemia

c.
Chyloabdomen

d.
Congestive heart failure

2.
Radiographic evidence of a lung lobe torsion includes all the following except

a.
Lobar opacity

b.
Vesicular emphysematous lung pattern

c.
Dilated pulmonary vessels

d.
Pleural effusion

3.
What is the most commonly lung lobe affected by torsion in large, deep chested dogs?

a.
Right caudal lung lobe

b.
Right middle lung lobe

c.
Left cranial lung lobe

d.
Left caudal lung lobe

ANSWERS
1.
d
2.
c
3.
b
Khorzad et al. 2012. Baclofen toxicosis in dogs and cats: 145 cases (2004–2010). JAVMA 241(8):1059-1064 

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
SUMMARY: The objective of this study was to perform a retrospective case series in order to identify dogs and cats with baclofen toxicosis and characterize the patient population, clinical signs, and outcome.  Baclofen is a centrally acting skeletal muscle relaxant that is often used in people with multiple sclerosis, cerebral palsy, and spinal disorders to prevent spasticity.  In veterinary medicine, baclofen has been used in the treatment of urinary retention and gastroesophageal reflux disease in dogs, but is generally not recommended in cats.  Baclofen is infrequently used in veterinary medicine because of its narrow margin of safety.  Currently, there is no established toxic dose established for baclofen in dogs or cats.  The exact mechanism of action of baclofen is not known, but is a derivative of the inhibitory neurotransmitter GABA and is known to inhibit substance P (reducing myocardial epinephrine and norepinephrine) and stimulate GABA-B receptors located on presynaptic nerve terminals (inhibiting release of neurotransmitters such as glutamate, aspartate, and substance P).  Clinical signs of baclofen overdose in humans include coma, flaccidity, respiratory depression, hyporeflexia, seizures, agitation, hypotension, hypertension, bradycardia, and tachycardia.  The current study identified 145 cases (140 dogs, 5 cats) of baclofen toxicosis in the Pet Poison Helpline database that met the study criteria.  The median age of exposure for dogs was 0.67 years, reflecting the inquisitive nature of young animals.  The study found baclofen to have a narrow margin of safety with clinical signs developing quickly following ingestion.  Over 90% of patients developed clinical signs, with the CNS being most commonly affected. CNS signs included ataxia, dysphoria, coma, drowsiness/lethargy, agitation, tremors, seizures, and coma.  Hospitalization was often necessary as patients usually developed multiple clinical signs including respiratory depression (hypoventilation) and cardiovascular compromise (bradycardia, hypotension) in addition to CNS signs.  The study found a direct correlation between the amount of baclofen ingested and the development of clinical signs as well as the case outcome.  Reflecting the importance of rapid and aggressive treatment in cases of toxicosis, those animals that received prompt and appropriate treatment, including the induction of emesis, administration of activated charcoal, and administration of IV fluid support were more likely to survive.  Specific treatment of baclofen toxicosis included management of bradyarrhythmias (typically with atropine), heat support for hypothermia, oxygen therapy, and treatment for seizures, dysphoria, and tremors.  Cyproheptadine, a serotonin antagonist, has been to treat humans with baclofen withdrawal syndrome and may be considered in treatment of baclofen toxicosis in animals.  Intravenous lipid emulsion (ILE) is a relatively new treatment for toxicosis involving fat-soluble drugs, such as bupivacaine, verapamil, cyclic antidepressants, propranolol, macrocyclic lactones (ivermectin, moxidectin, and milbemycin) and baclofen.  In the present study, all animals treated with ILE (n=5) displayed rapid and positive improvement in mentation.  Overall, given that 92% of baclofen poisonings resulted in clinical signs, aggressive decontamination, treatment, and supportive care are warranted in cases of baclofen exposure in animals.  In addition, IV administration of ILE as an antidote for fat-soluble drugs, such as baclofen, should be considered as a novel treatment in severely affected dogs and cats.  

QUESTIONS
1. 
Which of the following statements about the neurotransmitter GABA are true?

a. 
GABA stands for gamma-amino butyric acid

b. 
GABA acts as an excitatory neurotransmitter

c. 
GABA acts at tyrosine kinase receptors to alter the flow of ions across the plasma membrane

d. 
Benzodiazepines are commonly used GABA receptor agonists 2. Name two methods of inducing emesis.

3. 
Name two contraindications to the induction of emesis.

4. 
What physiologic process involving the intestinal tract is important when considering whether or not to repeat the administration of activated charcoal when managing a case of poisoning?

5. 
What is the most organ system is most likely to be affected by baclofen toxicosis and what are some clinical signs that may be evident in affected animals?

ANSWERS
1. 
True: a & d; False: b (GABA acts as an inhibitory neurotransmitter) & c (GABA acts at ligand-gated ion channels [GABA-A receptors] & G-protein coupled receptors [GABA-B]) 
2. 
Xylazine IM or SC; Apomorphine IV, IM, conjunctival; 3% Hydrogen Peroxide PO; Syrup of Ipecac PO 
3.
Lack of swallowing reflex & poison is corrosive or caustic 
4. 
Enterohepatic recirculation: poisons that do not undergo enterohepatic recirculation (baclofen) do not require repeated doses of activated charcoal 
5. 
CNS: ataxia, dysphoria, coma, drowsiness/lethargy, agitation, tremors, seizures, and coma.  

Guglielmini et al, 2012. Accuracy of radiographic vertebral heart score and sphericity index in the detection of pericardial effusion in dogs. JAVMA 241(8):1048-1055

Domain 1: Management of spontaneous diseases; Task 3: diagnose disease

 

SUMMARY: Pericardial effusion (PE) is the most frequent pericardial disorder in dogs. Radiographic detection of PE is not specific and echocardiography is the imaging of choice for diagnosis. The aim of this study was to estimate the accuracy of thoracic radiography in diagnosis of PE in dogs using vertebral heart score (VHS) and sphericity index (SI) for silhouette enlargement and roundness. Records of confirmed PE in dogs from 2000 to 2009 were reviewed as well as 3 groups of 50 dogs were selected. The groups were made up of dogs with unilateral cardiac disorder (UCD) without PE, bilateral cardiac disorder (BCD) without PE, and healthy dogs without evidence of cardiac disorder.  Blinded evaluations of right lateral and ventrodorsal radiographic views of the thorax were performed by the same investigator to determine lateral and ventral VHS and SI. Lateral and ventrodorsal VHS were significantly higher in dogs with PE than healthy, UCD or BCD dogs. Lateral, ventrodorsal and global SI values were significantly lower in dogs with PE than the other 3 groups. This study confirms that cardiac silhouettes in dogs with PE are larger and more rounded compared to dogs with disorders and without effusion. Cutoffs of >11.9, >12.3 and < 1.17 for lateral VHS, ventrodorsal VHS and global SI respectively can be useful indicators of PE. 

QUESTIONS
1. What is VHS and what is it a measure of?

2. What is SI and what is it a measure of?

3. What is the most common cause of non-neoplastic pericardial effusion in dogs?

 

ANSWERS
1. VHS is the vertebral heart score and is obtained by measuring the long and short axes of the heart to compare with the vertebral bodies of the thoracic vertebrae in the lateral view in order to obtain quantitative parameters for cardiac silhouette enlargement. 

a. The long axis is measured from the ventral border of the largest main stem bronchi to the most distant point of the apex. And the short axis is obtained by measuring perpendicular to the long axis at the point of maximum cardiac width.

2. SI is the sphericity index used to obtain quantitative parameters of cardiac roundness. 

a. SI is obtained by calculating the ratio between the maximal long axis and the maximal short axis of the silhouette. A mean of the lateral and ventrodorsal SI values represents the global SI.

3. Idiopathic pulmonary effusion.

Marks Stowe et al. 2012. Pathology in Practice. JAVMA 241(8):1029-1034 

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

Task: T2- Control spontaneous or unintended disease or condition

SUMMARY: An 11-year-old 20.8-kg (45.8-lb) castrated male Keeshond was evaluated prior to surgery to remove a 3-cm-diameter raised pink dermal mass lateral to the base of the left ear.  The dog had an extensive medical history, including splenectomy due to ultrasound diagnosis of a splenic mass, and chemotherapy following bilateral anal sacculectomy and abdominal lymph node removal due to apocrine gland adenocarcinoma of both anal sacs with metastasis. Chemotherapy had progressed from carboplatin to doxorubicin hydrochloride to mitoxantrone because of continued metastasis, but was discontinued due to gastrointestinal adverse effects, and it had been 2 months since the patient had received the last dose of mitoxantrone.

CBC revealed moderate normocytic hypochromic regenerative anemia with marked thrombocytopenia and mild monocytosis; serum biochemical analysis or urinalysis was not performed. Microscopic examination of a blood smear revealed mild anisocytosis, slight poikilocytosis and mild polychromasia, with 1 to 2 intracellular basophilic organisms frequently contained within RBC's.  The organisms were centrally to eccentrically located and approximately 3 X 4 μm with an irregular or amoeboid to piriform shape, and had a thick basophilic outer membrane with pale lavender to colorless internal structure.  Using a PCR assay and DNA sequencing, a diagnosis was made of intraerythrocytic infection with organisms consistent with a large Babesia sp. referred to as Babesia sp (coco). 
[image: image1.png]



Babesiosis is a tick-transmitted hemoprotozoan parasitic disease that affects dogs, ruminants, horses, and cats worldwide, with both large and small species of Babesia identified within RBCs. Small Babesia spp are typically between 0.5 and 2.5 μm in length and have a signet-ring appearance, while large Babesia spp organisms are typically between 3 and 5 μm in length, have a piriform shape, and exist singly or paired.  Three large Babesia species or subspecies are known to cause clinical disease in dogs: B canis vogeli, Babesia canis canis, and Babesia canis rossi.  Babesia canis vogeli is a subspecies found in tropical and subtropical regions of most continents and is transmitted by the brown dog tick (Rhipicephalus sanguineus).   Babesia canis vogeli is also found in the United States and is the least pathogenic of the B canis subspecies.   Babesia canis canis is the subspecies found in Europe and parts of Asia and is transmitted by Dermacentor reticulatus.  Babesia canis rossi is found in South America, is transmitted by the tick Haemaphysalis elliptica, and is the most pathogenic strain of B canis subspecies.  Clinical findings in dogs infected with the large unnamed Babesia sp (coco) are similar to those reported for dogs infected with other Babesia spp.: sudden onset of lethargy and inappetence, with anemia, thrombocytopenia, pigmenturia, hyperglobulinemia, waxing and waning fever, and splenomegaly.  The origin of the large unnamed Babesia sp (coco) is unknown at this time, but tick-borne transmission is presumed.  Among 7 dogs infected with the large unnamed Babesia sp (coco), 6 had undergone splenectomy and 1 was undergoing chemotherapy; the dog in the present report had undergone splenectomy and was also receiving chemotherapy, supporting the hypothesis that immunocompromised dogs are at risk for infection with the large unnamed Babesia sp (coco). 

Treatment protocols for babesiosis dogs include imidocarb dipropionate after pretreatment with atropine, or a combination of atovaquone and azithromycin; dogs typically start to improve within 24 to 72 hours after beginning treatment, but for some patients, improvement may not be apparent for as long as 7 days.  Transfusions with packed RBCs may be necessary for dogs with severe anemia.  Prevention is important to reduce the risk of infection with Babesia spp., accomplished by use of topical acaricides, prompt removal of ticks from pet dogs, thorough testing of blood donors, and control of interactions among dogs.  These reports serves as a reminder of the importance and value of performing microscopic examinations of blood smears from sick dogs, and because microscopic examination of stained blood smears cannot be used to accurately differentiate Babesia organisms to a species or genotype, species-specific PCR assays or DNA sequencing are necessary for the accurate identification of Babesia organisms. 

The dog in this report was treated with imidocarb dipropionate, and once the Babesia infection was resolved, the ear mass was removed. The dog continued to receive treatment for metastatic apocrine gland adenocarcinoma of both anal sacs, but neoplasia was progressive and the dog was euthanized 9 months after the initial diagnosis of babesiosis. 

QUESTIONS: 

1.  
Which of the listed Babesia species/subspecies is pictured in this blood smear, identified in an11-year-old 20.8-kg (45.8-lb) castrated male Keeshond based on use of a PCR assay and DNA sequencing?
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a. 
Babesia sp (coco)

b. 
Babesia canis vogel
c. 
Babesia canis canis
d. 
Babesia canis rossi 

2.  Which of the listed large Babesia species/subspecies known to infect dogs is the most pathogenic?

a. 
Babesia sp (coco) 

b. 
Babesia canis vogeli
c. 
Babesia canis canis
d. 
Babesia canis rossi  

3.  In which of the following species has babesiosis not been reported?

a. 
Cats

b. 
Dogs

c. 
Rabbits

d. 
Ruminants

e. 
Horses
4. 
T/F. Microscopic examination of stained blood smears cannot be used to accurately differentiate Babesia organisms to a species or genotype?

 

ANSWERS 
1.  
a. Babesia sp (coco)

2.  
c. rabbits

3.  
d. Babesia canis rossi
4. 
F. Species-specific PCR assays or DNA sequencing are necessary for the accurate identification of Babesia organisms

Dong and Fahie. 2012. What Is Your Diagnosis? JAVMA 241(8):1025-1028

SUMMARY: An 8 week old, intact male mixed-breed shelter dog was evaluated because of a normally developed prepuce and an atypical urination posture. A urethral opening was evident ventral to the anus causing the urine stream to be directed caudally, and the ventral aspect of the anal sphincter appeared incompletely formed although anal sphincter tone  seemed normal. The prepuce was malformed and failed to enclose the penis which showed evidence of  aplasia of the glans and the penile muscles. Lateral survey radiographs and voiding positive contrast cystourethrography was performed and revealed no communication of the urethra with the penis or other abnormalities of the urethra (ex. Urethral fistula to the rectum or bladder abnormalities).  The dog was diagnosed as having congenital hypospadias which is a developmental abnormality of male dogs that results in abnormal exiting of the urethra ventrally from any point along the urinary tract or penis. The condition is thought to result from failure of the fusion of the urogenital folds causing involution of the interstitial cells of the testes. The resulting diminished androgen production leads to incomplete masculinization of external genitalia and incomplete formation of the penile urethra. Hypospadias are classified on the basis of location and may be glandular, penile, scrotal, perineal or anal. Other related congenital abnormalities that have to be considered in this case are hermaphroditism or pseudohermaphroditism, neither of which was suspected in the current case. The dog in this case had prepucial reconstruction and was castrated. No subsequent dysuria or ascending urinary tract infection was discovered. 
 
QUESTIONS
1. 
T/F Hypospadias can occur anywhere along the ventral aspect of the external urinary tract. 
2. 
Hypospadias can be associated with:
a. 
Failure of fusion of the urogenital folds in the developing male
b. 
Hermaphroditism
c. 
Pseudohermaphroditism
d. 
All of the above
3. 
Which of the following is not an anatomical classification of hypospadias?
a. 
Anal
b. 
Glandular
c. 
Penile
d. 
Prepucial
e. 
Perianal
f. 
Scrotal
 
ANSWERS
1. 
T
2. 
D
3. 
D 
Lake-Bakaar et al. 2012. Aortic thrombosis in dogs: 31 cases (2000-2010). JAVMA 241(7):910-915 

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

Task T3: Diagnose disease or condition as appropriate 

 

SUMMARY: The study reported the clinical signs and diagnostic findings for dogs with aortic thrombosis and assesses associations with survival data. Besides, authors aimed to describe short-term (thrombolytic drug treatment and rheolytic thrombectomy) and long-term (anticoagulant and antiplatelet treatment) therapeutic interventions. Authors revised the number of cases of thrombosis identified in the Veterinary Medical Teaching Hospital of the University of California during a 10-year period. From a hospital caseload of 68,414 canine patients, there were 31 cases of thrombosis, a 0.0005%. The clinical signs observed in these animals were: absent femoral pulse, cool extremities, cyanotic hind limb nail beds, pain and hind limb paralysis. Between the biochemical analysis, azotemia, hypoalbuminemia and proteinuria were highly observed. The presence of cardiac, renal or neoplastic disease was concurrent. However, non therapeutic alternatives displayed an effective result. In conclusion, canine patients of aortic thrombosis should be thoroughly evaluated at the time of initial examination with an emphasis of diagnosis subclinical concurrent diseases.

QUESTIONS
1.
T/F: Aortic thromboembolism is a rare pathologic condition on dogs and cats

2.
Enumerate the common signs observed in aortic thromboembolism.

3.
Which are the therapeutic alternatives used in aortic thromboembolism?:

a.
Clopidogrel

b.
Streptokinase

c.
Heparin

d.
Acetylsalicylic acid

e.
All of above

ANSWERS
1.
False, aortic thromboembolism occurs commonly in cats

2.
Acute-onset hind limb paresis, pain, absent femoral pulses and nail bed cyanosis

3.
e
Mayhew et al. 2012. Minimally invasive treatment of idiopathic chylothorax in dogs by thoracoscopic thoracic duct ligatin and subphrenic pericardiectomy: 6 cases (2007-2010). JAVMA 241(7):904-909 

Domain 1

SUMMARY:  Idiopathic chylothorax results in respiratory distress and potentially restrictive pleuritis in dogs.   Medical therapies are generally not successful, and surgical treatment is usually required.  Available surgical procedures include thoracic duct ligation, cisterna chyli ablation, pericardectomy, pleurodesis or pleuroperitoneal shunting.  The highest success rate is a combination of thoracic duct ligation and subphrenic pericardectomy.  The authors of this article presented outcomes for patients receiving these procedures through the minimally invasive thoracoscopic approach compared to traditional thoracotomy.  Six dogs of varying breeds, equal genders, and aged 2-8yrs (average 3yr) with a diagnosis of idiopathic chylothorax underwent a thoracoscopic thoracic duct ligation and subphrenic pericardectomy performed or observed by the same surgeon.  In addition, all dogs received a physical exam, thoracic radiographs, echocardiograms, thoracocentesis, complete blood count, and biochemistry profile.  The abnormalities found were 4 of 6 had dull respiratory sounds on physical exam,  6 of 6 had evidence of pleural effusion of varying degrees on radiographs, 1 of 6 had mild mitral regurgitation, and 6 of 6 dogs had thoracocentesis samples consisting of opaque fluid with elevated triglycerides.  Echocardiograms and blood work were normal for all dogs.  Average surgery time was 177 minutes, and no complications were noted.  Dogs were released from the hospital ranging from 2 – 6 days post operatively.  Follow-up evaluation was performed on all dogs via hospital visit or phone conversation with the owner and ranged from 19-60 months after hospital release.  Postoperative radiographs obtained were at varying times, but all were >4 weeks after surgery.  All dogs showed no return of clinical signs.  One of 6 dogs showed mild pleural effusion on radiographs, but not significant enough to require thoracocentesis.  One dog was lost to follow up at 31 months, but exhibited no return of disease during the follow-up period.  Lastly, one dog died at 28 months due to chronic arthritis.  This article showed that minimally invasive thoracic duct ligation and subphrenic pericardectomy results in successful outcomes for idiopathic chylothorax.


QUESTIONS
1. What contrast agent is commonly used to identify the thoracic duct in dogs undergoing thoracic duct ligation?

a. Congo Red

b. Methylene Blue

c. Toluidine Blue

d. Barium

2. The highest success rates for surgical treatment of canine idiopathic chylothorax involves pericardial fenestrations (T/F)

3.  Minimally invasive thoracic duct ligation resulted in higher complication rates due to intraoperative hemorrhage (T/F)

ANSWERS
1. B

2. F. It involves thoracic duct ligation combined with pericardectomy

3. F. Minimally invasive thoracic duct ligation resulted in no complications

Phillips and Page. 2012. What Is Your Diagnosis? JAVMA 241(7):877-880

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions 
SUMMARY:  A 24-kg 22-month-old sexually intact female pit bull–type dog was referred for evaluation because of lack of appetite and firm swelling around the right carpus and right stifle joint with associated lameness of 1 month's duration. The patient had been empirically treated with amoxicillin for 4 weeks. During physical examination, the patient was pyrexic, appeared lethargic, and was overtly lame. There was firm swelling at the distal aspect of the right antebrachium and on the medial aspect of the right stifle joint, and the right stifle joint had palpable synovial effusion. CBC and serum biochemical analysis were within normal reference limits.  Radiographs of the right carpus and right stifle joint revealed aggressive bone lesions at the distal metaphysis of the right radius and ulna and the proximal metaphysis of the right tibia, resulting in a diagnosis of polyostotic aggressive bone lesions with multiple limb involvement. Differential diagnoses included bacterial or fungal osteomyelitis and neoplasia, but bone biopsy from the right tibia and right radius yielded a histopathologic diagnosis of osteoblastic osteosarcoma. The owners elected to have the dog euthanatized, and post mortem histology identified a single lung venule distended with neoplastic cells and osteoid, representing micrometastasis.  

The most common cause for a monostotic aggressive bone lesion at the metaphysis in veterinary patients is a primary bone tumor, which can invade multiple bones by direct extension or hematogenous distribution. Lesions that are hematogenous or metastatic in origin typically occur at the diaphysis around the nutrient foramen or at the metaphysis because of the intricate capillary network in this area.  Osteosarcoma is a highly metastatic disease that disseminates through hematogenous routes, and the most common sites for metastases are the lungs and appendicular skeleton.  At the time of diagnosis, all osteosarcoma cases should be considered to have microscopic metastatic disease, and skeletal metastases typically develop following the surgical removal of the primary tumor. This case reports simultaneous development of 2 aggressive bone lesions of similar size (rarely reported in veterinary medicine).  Nuclear scintigraphy and CT are more sensitive than radiography for detecting skeletal metastatic disease, but radiography is useful for detecting aggressive bone lesions and pulmonary metastases, with histologic evaluation required to obtain a definitive diagnosis.

QUESTIONS
1. 
What is the most common cause for monostotic aggressive bone lesions at the metaphysis in veterinary patients? 
a. 
Primary bone tumor

b. 
Secondary (metastatic) bone tumor

c. 
Bacterial osteomyelitis

d. 
Fungal osteomyelitis
2. 
What are the two most common sites for osteosarcoma metastases in veterinary patients?  
a. 
Lungs and axial skeleton

b. 
Lungs and appendicular skeleton

c. 
GI tract and appendicular skeleton 

d. 
GI tract and axial skeleton
3. 
T/F:  At the time of diagnosis, all osteosarcoma cases should be considered to have microscopic metastatic disease?  
4. 
BONUS QUESTION: According to a 2002 Purdue study in Rottweiler dogs, what effect may spaying/neutering have on the risk of developing bone cancer? 

a. 
Longest lifetime gonadal exposure = lowest risk for bone sarcoma

b. 
Shortest lifetime gonadal exposure = lowest risk for bone sarcoma

c. 
Longest lifetime gonadal exposure = highest risk for bone sarcoma

d. 
Shortest lifetime gonadal exposure = highest risk for bone sarcoma

 

ANSWERS

1.  
a. primary bone tumor

2.  
b. lungs and appendicular skeleton

3.  
TRUE

4.  
d. shortest lifetime gonadal exposure = highest risk for bone sarcoma
Reference: Endogenous Gonadal Hormone Exposure and Bone Sarcoma Risk, Dawn M. Cooley, Benjamin C. Beranek, Deborah L. Schlittler, Nita W. Glickman, Lawrence T. Glickman, and David J. Waters.  Cancer Epidemiol Biomarkers Prev, November 2002 11:1434-1440.  [link: http://cebp.aacrjournals.org/content/11/11/1434.full]

Adam et al. 2012. Clinical and clinicopathologic abnormalities in young dogs with acquired and congenital portosystemic shunts: 93 cases (2003–2008). JAVMA 241(6):760-765 

SUMMARY: Portosystemic shunts (PSS) occurs as either acquired or congenital.  About 80% of the cases are diagnosed when the dog is less than 1 year of age in which these animals are assumed to be congenital cases. The need to differentiate between congenital portosystemic shunts (CPSS) and acquired portosystemic shunts (APSS) is important to treatment and prognosis of the animal affected.

There are several diagnostic imaging techniques available to aid in the diagnosis of portosystemic shunts to include:  ultrasonography, contrast CT scans, and MRI.  The use of Doppler and color-flow mapping techniques can also aid in the diagnosis.  Transsplenic injection of agitated saline and heparinized blood; knowledge of clinical features of the condition (bilateral renomegaly, presence of microhepatica, and urate urolithiasis) may also aid in diagnosis.  Low molecular weight metabolites have also been used to differentiate between the two types of shunts, but their use is limited to research.  Ultrasonography has been the most common diagnostic method to confirm portosystemic shunts.

The purpose of this study is to establish if the signalment, physical examination findings, clinical signs, and clinicopathologic findings could be used to aid in the diagnosis and differentiation between congenital and acquired portosystemic shunts when limited access to diagnostic imaging is available.

Materials and Methods: Data was collected from 3 United Kingdom Clinics covering a period of July 2003 to July 2008. Inclusion criteria included that dogs had to be diagnosed at less than 30 months of age, have complete signalment and data regarding owner-reported clinical signs, and physical exam findings.  Diagnostic methods included abdominal ultrasonography, portovenography, identification of shunting vessels during celiotomy or post-mortem examination.

Results: Thirty-one young dogs less than 30 months of age from the University of Liverpool Small Animal teaching Hospital (16), Davies Veterinary Specialists (10), and the University of Cambridge (5) were diagnosed with the acquired type.  Of the 62 congenital cases 36 were extrahepatic and 26 were intrahepatic.  Radiographs were performed on seven of the animals with the acquired type.  Two of the seven radiographs weren’t diagnostic enough to evaluate the kidneys and liver.  Three dogs had microhepatica, two dogs had bilateral renomegaly; one had both conditions; and one had neither condition.

Of the 31 acquired portosystemic cases, 24 of the etiologies were determined: 13 portal vein hypoplasia, 10 acquired hepatopathy, 1 portal vein thrombosis.

There was no significant difference in distribution of large dogs and small dogs between the acquired and the congenital groups when Kennel Club breed standards were used to define size.  Dogs with APSS had a higher body weight as compared to dogs with CPSS but also were more likely to have a poor body condition.

Considering clinical signs diarrhea was more common in APSS, whereas neurologic signs (seizures, blindness, behavior changes, obtundation) were more common in CPSS patients. Ascites was more likely to be seen in APSS and usually as a transudate.

Decreased HCT, MCV, MCHC were present in both groups. ALT was elevated in 24 of the APSS cases and 31 of the CPSS cases (higher activity in APSS). In some cases, albumin was lower in each of the two groups of PSS.  Bile acids were higher in all cases in which they were drawn but neither bile acid concentrations nor the degree of change between fasting and post-prandial concentrations were significantly different between the groups.

Discussion: Ascites was a strong indicator of APSS, so any young dog with elevated bile acids coupled with increased bile acids should lead to more suspicion of acquired versus congenital portosystemic shunt. The youngest case was 5 months old but 40 out of 62 of the CPSS dogs were older.

A wide variety of breeds were noted in the APSS group including several breeds that are supposedly pre-disposed to APSS.  APSS dogs were significantly heavier than dogs with CPSS and of a poorer conformation than animals in the CPSS group.  The animals in the CPSS group were more likely to exhibit signs of hepatic encephalopathy.

Many of the clinicopathologic findings were found in both types of PSS.  Another factor to accurately compare these conditions would be due to the large number of CPSS versus APSS, so perhaps a similar sample size would yield different results.

QUESTIONS: True/False
1.  
Any young dog with PSS will be congenital in nature.

2.  
A young dog with elevated bile acids and ascites should be suspicious of APSS.

3.  
Hepatic encephalopathy is more likely to be seen in both CPSS and APSS.

4.  
Ultrasonography is the most commonly used diagnostic imaging method for PSS.

5.  
Microhepatica and renomegaly may be seen in dogs afflicted with PSS.
ANSWERS
1.  
F

2.  
T

3.  
F

4.  
T

5.  
T

Ibrahim and Porter. 2012. Pathology in Practice. JAVMA 241(6):707-711 

Domain 1: Management of experimental and spontaneously induced diseases and conditions 

SUMMARY: This case report describes an 11 month old intact Male German Shepherd Dog with a history of bleeding from the prepucial orifice for 5 days.  Physical examination revealed a painful, hemorrhagic,  multilobulated,  4-6 cm in diameter, mass located on the penis.

Cytological and histopathological exams revealed similar cell types.  The mass was non-encapsulated and highly cellular, composed of dense sheets of round to polygonal cells separated by fine fibrovascular stroma.  The cells had indistinct boarders, a moderate amount of eosinophilic cytoplasm, and large, centrally located nuclei with finely stippled to coarse chromatin patterns and a single, prominent nucleolus.  The mean mitotic rate was 4-5 mitotic figures/ 40X field.  There was mild multifocal anisocytosis and anisokaryosis, and a few lymphocytes, plasma cells, and eosinophils were scattered among the neoplastic cells.  The morphologic diagnosis was transmissible venereal tumor located on the bulbus glandis and body of the penis.

Canine transmissible venereal tumors (CTVT) are naturally occurring round cell tumors of unknown cell origin that develops in canids.  The neoplastic cells are transmitted during coitus by transplantation, and by licking, sniffing, or  scratching of affected areas.  The tumor develops on the external genitalia or other areas of the body, such as nose, mouth, or  skin.  Transmissible tumor cells have 59 chromosomes rather than the 78 found in other canine cells.  

Primary differential diagnoses for CTVT are lymphoma, histiocytoma, plasmacytoma, or poorly granulated mast cell tumors.  Amelanotic melanomas and poorly differentiated carcinomas have a similar appearance.

Treatment options include excision, radiotherapy, and chemotherapy.  Chemotherapy is considered the treatment of choice.  Vincristine sulfate administered IV once weekly for several weeks is reported to be effective.

QUESTIONS
1.
T/F.  The only other known transmissible tumor is the Tasmanian devil facial tumor.

2.
T/F.  Transmissible tumors are unique because the tumor cells are infective without any known transforming virus present.

3.
Tumors may metastasize in immunologically incompetent hosts.  What is the most common location for metastatic cells to be found?

a. 
Brain

b. 
Skeletal muscle

c. 
Testicles

d. 
Regional lymph nodes

4.
What are three differential diagnoses for painful, hemorrhagic, round cell tumors?

a. 
Lymphoma, plasmacytoma, histiocytoma

b. 
Hemangiosarcoma, histiocytoma, amelanotic melanoma 

c. 
Poorly granulated mast cells, lymphoma, rhabdosarcoma 

d. 
Plasmacytoma, hemangiosarcoma, histiocytoma 

ANSWERS
1.
T

2.
T

3.
d

4.
a

Zicker et al. 2012. Evaluation of cognitive learning, memory, psychomotor, immunologic, and retinal functions in healthy puppies fed foods fortified with docosahexaenoic acid–rich fish oil from 8 to 52 weeks of age. JAVMA 241(5):583-594 

Domain 3: Research, K2. research methods and equipment

Domain 4: Animal Care, Task T1. Develop animal husbandry programs 
SUMMARY: Male and female Beagles were used to evaluate differences in animals fed diets with low, moderate, and high levels of docosahexaenoic acid (DHA). The high-DHA food also contained higher levels of L-carnitine, vitamin E, choline, and taurine when compared to the low and moderate-DHA foods. The moderate-DHA food contained higher levels of vitamin E and taurine than the low-DHA food, but the low-DHA food contained higher levels of choline than the moderate-DHA food. CBC, chemistry, whole-blood taurine, DHA, vitamin E, anti-rabies virus antibody titers, and bone and cartilage growth biomarkers were measured several times throughout the study. Ophthalmic examinations, electroretinography (ERG), and dual-energy x-ray absorptiometry (DEXA), including measurements of lean mass, body fat, bone content, and bone mineral density were performed several times throughout the study.

Positional learning, reversal, and multiple reversal tests were conducted in a T-maze. Dogs were taught to go one direction for a food reward in the positional learning task, then they were rewarded to going the opposite direction. Finally, the dogs were rewarded when going to the opposite of whichever direction was previously rewarded in the multiple reversal task. Object discrimination and reversal, contrast discrimination, delayed nonmatching to position (DNMP), and landmark discrimination were performed using a Toronto general test apparatus to assess cognitive function. For object discrimination and reversal tasks, dogs were trained to displace a specific object out of two objects and later in a reversal task were rewarded when the opposite object was displaced. Later, dogs were rewarded when they displaced an odd object out of a set of three. Contrast discrimination was tested by training the dog to either a black circle or black triangle on a card with a white background, then the same object was shown where contrast was reduced to 1-25% on a card with varying shades of gray background with the dog receiving a reward when correctly selecting the card with the shape it was trained to. DNMP tested short-term memory with the dog being rewarded when selecting one block in a position and being presented with two identical blocks, one in the same position and one is a different location, and being rewarded for choosing the block in a different position than the one not in the position previously rewarded. Psychomotor performance was measured on runs through a T-maze with obstacles.

The results showed highest concentrations of DHA, vitamin E, and taurine in the high-DHA group except for the taurine level at week 12 when the moderate-DHA group had highest levels. There were no significant differences in CBC, chemistry, or DEXA. Higher serum anti-rabies virus antibody titer responses were significantly higher in the high-DHA group one and two weeks after rabies vaccination, but were not significantly different four weeks post-vaccination. Out of the measured bone and cartilage growth biomarkers, bone alkaline phosphatase, an indicator of bone matrix synthesis, was highest in the low-DHA group across all time points and serum cartilage synthesis protein II, an indicator of cartilage synthesis, was highest in the low-DHA group at 52 weeks. The high-DHA and moderate-DHA group had significantly increased b-wave amplitudes during ERG which suggests improved inner cell layer of the retina ability and increased vision in low-light or darkness. The high-DHA and moderate-DHA groups showed significantly better performance in the reversal tasks in the T-maze. The high-DHA group performance significantly better on the contrast discrimination task and the landmark discrimination task. The high-DHA group showed significantly superior psychomotor performance in the obstacle task at 3 and 6 months of age, but performance between the groups at 12 months of age were not significantly different. No significant differences were found between groups for the simple object discrimination or DNMP tasks. The performance of the high-DHA group may be attributable to any of the increased ingredients or combinations of ingredients within that diet. In sum, the high-DHA group performed better on cognitive learning and psychomotor tasks as well as had increased immunologic response to rabies vaccination and improved retinal function. 

QUESTIONS
1. 
Which of the following correctly lists the fat soluble vitamins?

a. 
A, B, C, D

b. 
A, B, C, E

c. 
A, C, D, K

d. 
A, D, E, K

2. 
What is the length of gestation and type of placentation in the dog?

a. 
47-53 days, endotheliochorial

b. 
59-63 days, endotheliochorial

c. 
53-57 days, epitheliochorial

d. 
67-71 days, epitheliochorial

3. 
True or False. Beagles are noted to be affected by the following congenital defects: spina bifida, pulmonic stenosis, microphthalmos, optic nerve hypoplasia, retinal dysplasia, pancreatic hypoplasia, epilepsy, and Ehlers-Danlos syndrome.

ANSWERS
1. 
d

2. 
b

3. 
T

Cahalane et al. 2012. Use of pleural access ports for treatment of recurrent pneumothorax in two dogs. JAVMA 241(4):467-471 

Domain 1


SUMMARY:  The authors present two cases of recurrent pneumothorax in dogs treated with pleural access ports.  Pleural access ports have been described for treatment of pleural effusion, but this is the first report of treatment for pneumothorax.  The first case is an 8 year mixed breed canine that presented in respiratory distress due to pneumothorax.  He was treated via thoracostomy tube and clinical signs recurred five days after discharge from the hospital.  A lung lobectomy was performed at this time, and clinical signs recurred again one week after discharge from the hospital.  A pleural access port was placed and the patient developed subcutaneous emphysema at recheck one week later.  He was treated every 3 days for air removal via the pleural access port.  Eighteen days after placement of the pleural access port, a second lung lobectomy was performed due to continued clinical signs.  The pleural access port remained in place for 17 months until clinical signs returned and the patient was euthanized.    The second case was a 13yr mixed breed canine that presented with recurrent pneumothorax.  This patient had previously received two lung lobectomies due to consolidation and torsion of lung lobes.  A pleural access port was placed due to inability to resect any more lung tissue.  The patient had air removed from the chest every 1-2 days  for 1-2 weeks post operatively.  The only complication was clogging of the port, which was resolved by flushing with heparinized saline.  At recheck 23 months after port placement, there were no recurrences of clinical signs.  Benefits of pleural access ports for treatment of pneumothorax include decreased pain and inflammation compared to repeated thoracocentesis, the procedure can be performed on an outpatient basis, it is less expensive than surgical treatment, and general practitioners and clients can be taught to use the port.  Potential complications include subcutaneous emphysema, occlusion of the port, and infection.  The authors stress that clients should be educated on the fact that this is strictly palliative and not definitive treatment.  

QUESTIONS 
1. Pleural access ports should only be left in place for 6 months due to increased infection rates (t/f)

2. What are the potential complications of pleural access ports?

a. Subcutaneous emphysema

b. Infection

c. Patient removal of the port

d. a & b
3. Pleural access ports could be examples of which of the following 3 R’s?

a. Reduction

b. Refinement

c. Replacement

d. None of the above since these are not research animals

ANSWERS
1. F – ports can remain in canine patients up to 23 months based on this report

2. D – pleural access ports have no portions externally exposed, they are placed subcutaneously.

3. B

Grange et al. 2012. Evaluation of splenectomy as a risk factor for gastric dilatation-volvulus. JAVMA 241(4):461-466 
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Task K7. Epidemiology

SUMMARY:  This is a retrospective study conducted by examining medical records and sending a written client questionnaire to clients of Angell Animal medical Center in Boston, Massachusetts.  The group sought to correlate gastric dilatation-volvulus (GDV) with splenectomy.  They hypothesized this because in human medicine, GDV is very often related to laxity or agenesis of perigastric ligaments.  During a splenectomy procedure, the gastrosplenic ligament is transected.  Some papers even suggest performing a prophylactic gastropexy after splenectomy.  Earlier studies showed the lifetime risk of developing GDV in large breeds was 24% and in giant breeds the risk was 22%.  The Great Dane was the most common breed affected with a lifetime risk of developing GDV of 42%!

This group sent questionnaires to 544 clients with 219 responding.  There were asked signalment questions along with specifics about their surgery, recovery, diagnosis, and long-term survival.  58 breeds were represented.  The most common cause of splenectomy was splenic neoplasia.  The group decided to use an enterotomy as their control surgery.  They decided that the surgery and recovery were comparable to a GDV repair.  They compared many different factors including surgery time, anesthetic time, age, weight, and breed.  Some breeds were underrepresented making statistical analyses difficult for breed differences.

The authors found an 8.1% incidence of GDV after splenectomy and a 6.4% incidence of GDV after enterotomy.  The difference between the two was not found to be significant.  They also found no significant differences based on surgery time, anesthetic time, age, weight, or breed.  They did find that sexually intact males had a significantly higher incidence of GDV after splenectomy and enterotomy than did neutered males and all females.  They did not have enough giant breed dogs to compare large breed to giant breed.  However, they did find that dogs receiving a splenectomy were significantly heavier than the dogs undergoing enterotomy.  The authors found a 352 day median interval time between initial surgery and GDV.  Previous studies of GDV incidence used 1 year as a determinant of a relationship between surgery and GDV, but future studies should have longer intervals.  Because the authors found no significant difference between the groups, they concluded that their results do not support the recommendation of prophylactic gastropexy as a routine part of a splenectomy surgery.

QUESTIONS: True/False
1. 
GDV is a common veterinary emergency with smaller dogs most commonly affected
2. 
The most common cause of splenectomy in dogs is traumatic injury or hematoma
3.  
Prophylactic gastropexy is not recommended as a component of routine splenectomy
4.  
This group found that increased anesthetic time and surgery time significantly increased the incidence of GDV post splenectomy and enterotomy
ANSWERS
1.
False. The Great Dane is the most commonly affected breed with other large breeds also commonly affected
2.  
False. The most common cause is splenic neoplasia
3. 
True
4. 
False. Neither had an effect on GDV incidence
Rajeev et al. 2012. Pathology in Practice. JAVMA 241(4):447-450 
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions 

SUMMARY: A 3 yo spayed female Golden Retriever from southern Georgia was evaluated because of multiple large subcutaneous masses.  On exam, the dog was BAR with generalized lymphadenopathy and pyrexia.  A large subcutaneous mass extended from the craniolateral aspect of the left shoulder.  Another smaller subcutaneous mass with irregular borders was present on the medial surface of the right thigh.  FNA of the masses yielded purulent fluid.  Cytologic evaluation revealed large numbers of degenerate neutrophils.  The dog was hospitalized for fluids and additional treatment, and a biopsy was taken from the left shoulder mass.  Despite antimicrobial and analgesic treatment, the dog died within one week of hospitalization.

The biopsy specimen contained areas of inflammation that were characterized by infiltration of numerous multinucleated giant cells, epithelioid macrophages, and neutrophils; fewer lymphocytes and plasma cells; and rare eosinophils.  Numerous negative images of hyphae were evident within areas of necrosis and fewer within the areas of inflammation and within multinucleated giant cells.  Hyphae stained well with Gomori methanamine silver stain and stained weakly with periodic acid-Schiff stain.  Heavy growth of a glabrous, colorless, moderately growing filamentous mold was obtained via both bacterial and fungal cultures of the fluid samples.  Amplification and sequencing of the internal transcribed spacer (ITS) region of the rRNA gene yielded sequence data with a high degree of similarity to Lagendium giganteum.  

Morphologic Diagnosis:  Severe chronic multifocal to locally extensive necrotizing and pyogranulomatous panniculitis with intralesional fungal hyphae, consistent with Lagendium spp.

The epidemiological and clinicopathological features of infection caused by this unnamed Lagendium sp in dogs are similar to those associated with cutaneous pythiosis, including development of dermal or subcutaneous nodular lesions in young to middle-aged dogs living in the southeastern United States.  Unlike dogs with pythiosis, dogs infected with this unnamed Lagendium pathogen typically have infection at noncutaneous sites such as great vessels, sublumbar and inguinal lymph nodes, lungs, pulmonary hilus, and cranial mediastinum.  One important histological feature that may help to differentiate legendiosis from pythiosis is hyphal diameter in tissue, which is typically larger and more variable for this Lagendium pathogen (7-25 µm) than for P. insideosum (2-7µm).  A definitive diagnosis can be made on the basis of results of isolation of the organism via culture of fresh tissue followed by rRNA gene sequencing of the isolate.  Unfortunately, the prognosis associated with infection caused by the Lagendium pathogen is poor to grave.  Medical treatment has limited usefulness for the treatment of lagendiosis or pythiosis because ergosterol, the target for most traditional antifungal drugs, is generally lacking in the oomycete cell membrane.

QUESTIONS
1. Definitive diagnosis of legendiosis can be made via:

a. Bacterial culture

b. Fungal culture

c. Cytology

d. rRNA gene sequencing
2.  Which of the following genera includes an important mammalian pathogen?

a. Pythium
b. Saprolgenia
c. Phytophthora
ANSWERS
1. d. rRNA gene sequencing

2. a.  Pythium
Perry et al. 2012. What Is Your Diagnosis? JAVMA 241(4):429-432 

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

T3: Diagnose disease or condition as appropriate

History: 9 y FS Jack Russell Terrier evaluated for a chronic draining wound in the axilla. History of traumatic injury 3 months prior when running outside. Mild lameness on physical examination, mild hypernatremia and hypermagnesemia.

Diagnostic Imaging Findings: Regular films – 2 cm concave defect on medial aspect of left scapular body. Margins of defect are smooth with a sclerotic rim. No gas in subcutaneous tissues. Positive-contrast sinography – 4.8 by 1.1 cm filling defect.

Treatment: Surgical exploration to remove the wooden foreign body, flushing of wound, excision of draining tract, treatment of bacterial infection (Escherichia coli, Klebsiella pneumoniae, Enterococcus spp, Bacillus cerus, and Clostridium spp.) with antibiotics. Wound fully resolved with no evidence of lameness at follow up 25 days later.

Discussion: Potential imaging modalities for diagnosis of foreign bodies include radiography, positive contrast sinography, fistulography, ultrasonography, CT, and MRI. Common findings on radiographs include soft tissue swelling and gas opacity between facial planes or within subcutaneous tissues. Ultrasonographic findings include hyperechoic structures with distal acoustic shadowing.

QUESTIONS
1. What is the definition of a fistula?

a. A tract that drains through a cutaneous opening

b. A draining tract that communicates with a mucosal surface

c. A chronic wound

2. What property makes it difficult to identify some types of foreign bodies via radiographs

a. Similar echogenicity

b. Acoustic shadowing

c. Similar opacity

ANSWERS
1. b. A tract that drains through a cutaneous opening is a sinus

2. c. Similar opacity. In this case report, they used contrast to delineate the foreign object

Stern and Palmisano. 2012. Frequency of vomiting during the postoperative period in hydromorphone-treated dogs undergoing orthopedic surgery. JAVMA 241(3):344-347 
Domain 1; T2

SUMMARY: Opioid administration has been linked (among other adverse effects) to vomiting in dogs.  Vomiting can lead to aspiration, esophagitis, tension on suture lines, venous blood pressure increase, and subcutaneous bleeding.  Hydromorphone is a synthetic opioid µ-receptor agonist.  Stimulation of µ-opioid receptors in the chemoreceptor trigger zone (CRTZ) in the brain leads to emesis.  Antiemetic effects are due to stimulating µ-opioid receptors in the vomiting center of the brain.  The objective of this study was to determine frequency of vomiting postoperatively in dogs receiving hydromorphone and identify if route of administration (IM or IV) was associated with incidence of vomiting.  Fifty-eight dogs otherwise clinically healthy undergoing cranial cruciate ligament restabilization were randomly assigned to 3 groups: IM hydromorphone administration, fast IV (1-2 seconds), and slow IV (over 1 minute) administration.  Dogs received acepromazine, butorphanol and hydromorphone as preanesthetics determined on an individual basis.  Induction of anesthesia was attained with diazepam and propofol and maintained on isoflurane.  Approximately 4 hours after preoperative hydromorphone administration dogs received second dose of hydromorphone, the route of administration based on treatment group.  Dogs continued to receive hydromorphone approximately every 4 hours based on clinical judgment.  A median of 4 doses were administered per dog and no significant difference between numbers of doses among the groups.  One dog in IM group regurgitated once prior to postoperative hydromorphone administration and no dogs were observed to vomit.  The authors speculate that the preanesthetic dose of hydromorphone may have reached the CRTZ before reaching the vomiting center effectively working as an antiemetic for the subsequent doses.  They also consider that acepromazine, given preoperatively, has antiemetic effects the duration of which has not been evaluated.  Also, vomiting is less likely when opioids are given to dogs with signs of pain than when given without signs of pain.  The presence of pain may have caused the lack of vomiting the authors observed.  The method of administration of hydromorphone had no effect on likelihood of dogs vomiting in this study and because no dogs vomited, an administration method cannot be recommended.

QUESTIONS
1. Hydromorphone is:

a. Opioid µ-receptor antagonist

b. Opioid µ-receptor agonist

c. Opioid β-receptor agonist

d. Opioid β-receptor antagonist

2. According to the article, stimulation of µ-opioid receptors in what area of the brain leads to emesis?

3. According to the article, what 3 reasons may have caused the lack of vomiting seen during the study?

ANSWERS
1. b.   Opioid µ-receptor agonist

2. Stimulation of µ-opioid receptors in the chemoreceptor trigger zone (CRTZ) in the brain leads to emesis.

3. The lack of vomiting the authors saw during this study could be attributed to preanesthetic dose of hydromorphone reaching the CRTZ before reaching the vomiting center, the preoperative dose of acepromazine, or the presence of pain.

Tupler et al. 2012. Enteropathogens identified in dogs entering a Florida animal shelter with normal feces or diarrhea. JAVMA 241(3):338-343 

Task 1 - Prevent, Diagnose, Control, and Treat Disease

SUMMARY: Investigators screened dogs entering an animal shelter for enteropathogens and presence or absence of diarrhea. On admission, dogs were given a MLV of DHPP, intranasal Bordetella vaccine, pyrantel pamoate, and fipronil. Fecal samples were collected within 24 hrs of admission. Feces were scored on a scale of 1-7 for appearance or texture; these scores were then dichotomized as normal (scores 1-3) and diarrhea (scores 4-7). Fifty dogs with normal stool and 50 with diarrhea were used for the study.

 

Diagnostic methods included fecal floatation for parasites, Giardia and CPV antigen fecal ELISAs, transmission EM to screen for viral particles, and PCR assays for C. perfringens, Salmonella, Cryptosporidium, Giardia, CECoV, CPV-2, and CDV. For organisms tested for with >1 methodology (Cryptosporidium, CDV, CECoV, CPV, Giardia), a dog was considered positive if at least one test was positive.

 

Thirteen potential enteropathogens were identified in the study population; most dogs had >1 organism. Dogs with diarrhea were significantly more likely to be juvenile and to be infected with >1 organism. With the exception of CDV and rotavirus that were present only in dogs with diarrhea, all pathogens were identified in dogs both with and without diarrhea. C. perfringens was significantly more common in dogs with diarrhea, and coronavirus was significantly more common in dogs with normal feces. 
 [image: image3.png]‘Table 3—Frequency of identfication of specific enteropathogens in fecal samples from the dogs in Table 1.
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Authors note that prevalence of hookworms and ascarids may have been underestimated due to pyrantel treatment on admission. In addition, the MLV given at admission may have caused false positives in CDV and CPV. Overall, there was a lack of correlation of specific enteropathogens with diarrhea. Additional diagnostics or therapeutic trials may be necessary to confirm cause-effect relationships. Stress and diet changes associated with entering a shelter environment may also lead to diarrhea.

            
QUESTIONS

1. 
Which organism was significantly more common in dogs with diarrhea as compared to dogs with normal feces?

2.
Fecal floatation is not a reliable test for Giardia and Cryptosporidium for what reason?
ANSWERS

1. 
C. perfringens
2.   Low sensitivity (high rate of false negatives)
Carle and Shope. 2012. Diagnostic Imaging in Dental Practice. JAVMA 241(3):323-326 

 

SUMMARY:  A 14-year-old 5.3-kg (11.7-lb) spayed female Shih Tzu was evaluated due to halitosis, multiple mobile teeth, and marked calculus accumulation and gingivitis.  This dog had been examined at an emergency center 3.5 months prior following a fall down a set of stairs.  Trauma to the jaws and face was suspected but could not be confirmed, due to the fact that the owners would not allow the dog to be sedated for examination.  The dog was examined at another emergency clinic due to multiple episodes of choking, gagging, coughing, and difficulty breathing, with each episode lasting approximately 3 minutes.  The dog's breathing returned to normal following each episode, but the owners noted gurgling sounds from the dog's throat as well as nasal discharge.  PE at the referral clinic revealed an edematous right tonsil, multiple mobile teeth and mandibular symphyseal laxity.  Skull radiographs did not show any mandibular or maxillary fractures.  The right maxillary first incisor, all 3 left maxillary incisors, and several other teeth were missing.  Severe bone loss was noted at most of the remaining multi-rooted teeth as well as mobility of most of the remaining teeth.  Dental radiographs showed a luxated incisor tooth within the nasal cavity, as well as increased soft tissue and fluid opacity in the left nasal cavity with loss of detail of the nasal turbinates.  The nasal cavity was flushed, allowing the luxated tooth to be retrieved.  Retained teeth roots, all mobile teeth and teeth with severe alveolar bone loss were extracted.  The dog was reported as doing well at the 2 week recheck, with resolution of the episodes of sneezing, nasal discharge, and breathing difficulties. 

 

QUESTIONS
1.  What should you be suspicious of when a dog presents for nasal disease?

2.  Name three typical clinical signs in dogs with a nasal foreign body.

3.  What fungal invader is often associated with nasal foreign bodies?

 

ANSWERS
1.  Nasal foreign bodies.  These account for 1.3% to 8% of the underlying causes of cases of nasal disease in dogs.

2.  Sneezing, snorting, and gagging of sudden onset, with or without persistent unilateral nasal discharge.

3.  Aspergillus.  Aspergillosis most likely develops secondary to persistent mucosal irritation.

 

Aulakh et al. 2012. What Is Your Diagnosis? JAVMA 241(3):319-322 

Domain 1, T3

 

SUMMARY:  This is a case of a 2 year old male German Shepherd that was worked up in the clinic due to repeat vomiting of 4 days (6 episodes).  This particular dog had undergone a jejunal resection and anastomosis 3 weeks previously due to mechanical obstruction secondary to foreign body.  Physical exam, abdominal palpation, and rectal exam were all within normal limits.  Blood work was consistent for a slightly dehydrated dog with multiple recent episodes of vomiting.  
Radiographs revealed some gas distention throughout the duodenum and a stomach that was moderately distended with gas and fluid.  This was described as severe segmental ileus.  No other abnormalities, including no foreign object, were identified on radiograph and ultrasound.  However, the finding of severe segmental ileus can be consistent with foreign body obstruction.  An exploratory laparotomy was elected and revealed numerous abdominal adhesions and a strand of fibrous tissue encircling the duodenum.  This was removed.  

Take home message:  rather than performing a barium contrast study, which is time consuming and comes with some risks, ultrasound can replace this need.  Ultrasound can be more accurate than radiography and more detailed in revealing pathological changes in the wall of the GI tract.  Although, in this case, no certain foreign body was identified.  

Many times, post abdominal surgery, intra-abdominal adhesions are almost inevitable.  Complications related to these adhesions, such as the case reported here, have been reported in up to 10% of humans undergoing exploratory laparotomy.   These complications are unusual in dogs and cats due to these species having an active fibrinolytic system that prevents adhesion formation.  Also, to prevent adhesions and fibrin tags, steps can be taken during surgery.  These include: atraumatic tissue handling, minimizing spillage of intestinal contents into the abdomen, and moistening of tissues.  

 

QUESTIONS
1. What can be a complication post abdominal surgery that presents like a mechanical obstruction, but no obstruction can be located?

2. Why are abdominal adhesions rare in dogs and cats post abdominal surgery?

3. How can adhesions and fibrin tags be prevented during abdominal surgery?

ANSWERS
1. Adhesions and fibrin tags

2. Dogs and cats have an active fibrinolytic system that usually prevents adhesion formation.  

3. Atraumatic tissue handling, minimizing spillage of abdominal contents, moistening of tissues.

 

Harkin et al. 2012. Erythrocyte-bound immunoglobulin isotypes in dogs with immune-mediated hemolytic anemia: 54 cases (2001–2010). JAVMA 241(2):227-232 
Task 1 – prevent, diagnose, control, and treat disease

 

SUMMARY: This is a retrospective review of medical records for the Kansas State Veterinary Teaching Hospital to study direct immunofluorescence flow cytometry (DIF-FC) results as they relate to disease features in dogs with a definitive diagnosis of IMHA. Records were scanned for RBC surface antibody (RBCSA) test having been performed (by use of DIF-FC). Cases were included if the dog was both anemic and met one of the following criteria: 1. Positive RBCSA test, 2. Negative RBCSA test, absence of other detectable disease, and response to immunosuppressive treatment, or 3.  Negative RBCSA test and absence of other detectable disease at necropsy. 54 cases met the criteria. Because the initial 54 cases had a low mortality rate, additional cases in which RBCSA test was not performed were selected in order to assess prognostic indicators. Criteria were anemia, either spherocytosis or autoagglutination, and no evidence of other disease. 22 cases met criteria.

 

Dogs were grouped based on RBCSA results:

· Group 1 (n=14): IgG only

· Group 2 (n=8): IgM +/- IgA and/or C3

· Group 3 (n=13): both IgG and IgM +/- IgA and/or C3

· Group 4 (n=18): negative for all surface antigens

· Group 5 (n=22): no RBCSA test performed

 

Ig isotype did not affect survival time, however dogs with both IgG and IgM on RBCs had lower Hct than those with just one isotype. Higher initial serum bilirubin correlated with cases of non-survivors. The authors also reported the first case of IMHA that was positive only for IgA.

 

18 of 54 dogs were negative for IgG, IgM, IgA, and C3 which indicates much lower diagnostic sensitivity for DIF-FC than in previous reports. Incorrect diagnosis of IMHA or prior corticosteroid treatment do not explain this low sensitivity, as all but one of these 18 dogs responded to immunosuppressive therapy, and the 9 dogs given corticosteroids prior to DIF-FC were treated too briefly to have impacted test results. Alternatively, the authors proposed that antibodies may have eluted from RBC surfaces during sample processing.

QUESTIONS

1. 
What are the most common Ig isotypes associated with IMHA in dogs?

2. 
Dogs with lower hematocrit on admission are more likely to have which RBC surface antibody?

a. 
IgG

b. 
IgM

c. 
IgA

d.
IgG and IgM

3. 
This paper reported the only case of IMHA in a dog associated with only this protein:

a.
IgG

b. 
IgM

c. 
IgA

d.
C3

4. 
What process causes the formation of spherocytes?

ANSWERS

1. 
IgG and IgM

2. 
d

3. 
c

4. 
The RBC membrane gets partially phagocytosed because of antibody or complement present on the cell surface
Marsella et al. 2012. Current understanding of the pathophysiologic mechanisms of canine atopic dermatitis. JAVMA 241(2):194-209 

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

T2. Control spontaneous or unintended disease or condition 

T3. Diagnose disease or condition as appropriate 

T4. Treat disease or condition as appropriate

SUMMARY: The thinking on the pathophysiology canine atopic dermatitis (CAD) has changed immensely since the disease was first recognized in 1933. Previously CAD was described as a cutaneous manifestation of a type I hypersensitivity reaction. Dogs sensitized to inspired or percutaneous allergens would produce allergen-specific IgE and, when re-exposure occurred, mast cells and basophils would degranulate causing the clinical manifestations of disease. However, this simple model was not consistent with the complex and variable response to diagnostic testing and treatment seen in atopic dogs. 

It is now accepted that CAD is a multifaceted disease influenced by genetic and environmental factors acting on the immune response and skin barrier function. In contrast to the IgE dominated pathway proposed previously, other immune components including T-cell subpopulation polarization (with Th2 predominance in the acute phase and Th1 in the chronic phase) and antigen presenting cells (dendritic or Langerhans cells) have an important role. Recently defects in skin barrier function in atopic dogs have been described including widening of intercellular spaces, retention of lamellar bodies, and decreased ceramides. These defects may be perpetuated by secondary infections by organisms like Staphylococcus bacteria. The current proposed pathogenesis for CAD is a follows: atopic dogs may be genetically predisposed to have defective barrier function and polarization of lymphocytes toward the Th2 subset. Environmental allergens penetrate the epidermis and their antigens are presented to T lymphocytes by Langerhans cells which drive Th2 polarization. Overproduction of IL4 results in class switching by B cells to produce IgE, which binds to cutaneous mast cells. Degranulation of mast cells leads to pruritus and self-trauma, which could lead to the development of the Th1-driven chronic phase. 

Based on this new pathophysiologic pathway future directions for investigation include further describing skin barrier defects, evaluating topical treatments aimed at improving barrier function, better understanding of neuroimmune interactions in the skin, and treatments for pruritus using novel mechanisms.   

QUESTIONS
1. True or False: Canine AD is a genetically predisposed inflammatory and nonpruritic allergic skin disease with characteristic clinical features associated with IgE antibodies commonly directed against environmental allergens.

2. Which of the following are implicated in the pathogenesis of CAD?

a. Defective skin barrier

b. T cell subpopulation polarization

c. Allergen specific IgE

d. Genetic predisposition

e. All of the above

3. True or false: Intradermal testing is the definitive test to confirm CAD.

4. True or false: Staphylococcus pyoderma is a common secondary bacterial infection in dogs with atopic dermatitis.

ANSWERS
1. False, pruritus is the hallmark of CAD

2. E

3. False, there is no definitive test to confirm CAD

4. True

Markovitch et al. 2012. Effects of canine parvovirus strain variations on diagnostic test results and clinical management of enteritis in dogs. JAVMA 241(1):66-72 
SUMMARY: Canine parvovirus was first identified in dogs in the early 1970’s and was named CPV-2 so that it could be distinguished from CPV-1, another parvovirus (minute parvovirus).  Since that time CPV 2a, CPV 2b and CPV 2c have been identified. The major difference between the three strains is that there are mutations that involve the amino acid groups of the overlapping capsid genes, VP1 and VP2.  CPV-2, CPV-2a, and feline leukopenia have a mutation on the VP2 gene in which there is asparagine at residue 426; CPV-2b has aspartic acid at the same location; and CPV-2c has glutamic acid at the same location.  It was thought that these mutations may have an effect on detection of the virus; render vaccines useless; cause more severe clinical signs; affect treatment plans; affect the prognosis of the dogs.

Materials and Methods: 72 dogs in no regards to sex, age, or spay-neuter status from VCA Animal Referral and Emergency Center of Arizona, Mesa, Arizona

Upon initial assessment a history from the owner was taken.  A complete physical exam was performed. A fecal or rectal swab was tested for CPV antigen with a commercially available ELISA test kit.  The owners were given treatment options for inpatients and for outpatients for those owners who refused to hospitalize their dogs.  Other tests were performed such as CBC, chemistry, and fecal parasite exam.  Treatments consisted of IV administration of fluids and fresh frozen plasma, depending on the recommendation of the clinician and the treatment options chosen by the owner. In some dogs an additional fecal sample (within 24 hours) and a pharyngeal swab (at a later time) were taken so that they could be evaluated for the presence of CPV by ELISA and PCR analysis.

Results: On the initial fecal or rectal swab samples, 53 out of the 72 samples tested positive on ELISA. On the second fecal samples taken within 24 hours, 27 out of 42 tested positive on ELISA and 33 out of 42 tested positive for the PCR assay. 

56 of the 72 dogs had positive results CPV as determined by ELISA or PCR performed on fecal samples.  The ages ranged from 1 to 36 months in age: 25 were <4 months old; 23 were 5 to 11 months of age; and 8 were 12 months or older.  3 out of the 28 of the females were spayed and 2 out of the 28 males were neutered.  The breeds were as follows: 37 mixed breed, 11 Chihuahua, and 8 pit-bull types.  36 had received at least one CPV vaccination. 15 out of 53 dogs that completed the medical history regarding previous medical exam had been examined for previous enteritis type signs before being evaluated at the emergency clinic.  Of the56 dogs: 23 were hospitalized and 33 hospitalized; 4 were euthanized; and 29 were treated at home.    Outcome was available for 42 out of the 56 CPV positive dogs: 30 recovered, 8 recovered, and 4 died at home per owner. 

Out of 33 fecal samples tested by PCR on the follow-up, 9 were CPV-2b and 24 were CPV-2c.  There was one dog that had a pharyngeal swab taken only and it was found to be CPV-2c on PCR.

Discussion: The ELISA test kits are a good diagnostic test kit for CPV.  There were no differences in severity of clinical signs seen between the two strains detected.  The prognosis in this study was the same for animals being treated at home versus in the hospital.   Factors could have to do with the severity of clinical signs exhibited in which the animals were allowed to be treated at home.  For example most of the dogs being treated at home may have exhibited mild clinical signs.  Another reason for similar prognosis between at home versus inpatient treatment may be because some of the dogs were euthanized instead of being treated.

QUESTIONS
1.
T/F. CPV-2c causes more severe clinical signs than CPV-2b

2.
T/F. CPV-2b cause more severe clinical  signs than CPV-2a

3.
T/F. According to this study, the dog has a better prognosis if hospitalized versus being treated at home.

4. T/F. An ELISA on a pharyngeal swab has a better chance of detecting the CPV than an ELISA on a fecal sample when the animal is expressing clinical signs.

5.  A mutation on _______gene is the cause of the differences seen amongst CPV-2a, CPV-2b, and CPV-2c

ANSWERS
1.
False

2.
False

3.
False

4. False

5. The overlapping capsid

Carreira et al. 2012. Pathology in Practice. JAVMA 241(1):55-57
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions 
Task T3: Diagnose disease or condition as appropriate 
SUMMARY: A 7 year old sexually intact mixed breed male dog was examined because of dysuria, and presented with a non-painful left inguinal mass, bilateral flank alopecia that had mild hyperemia and multifocal crusting with hyperpigmentation. Palpation determined the inguinal mass to be the left testicle which was fixed in the inguinal canal. The testicle was firm and enlarged with an irregular multinodular surface.

Abdominal ultrasonography revealed no uroliths or other obvious urinary tract obstructions. The prostate was moderately enlarged. The CBC was within the normal range. Cytology revealed numerous abundantly macrovacuolated cells pallisading along delicate stroma with occasional formation of rosette like structures. Histology revealed multifocal to confluent intratubular to coalescing sheets of neoplastic sertoli cells which had effectively replaced the testicular parenchyma. Histology of the contralateral testes revealed diffuse atrophy, characterized by spermatogonia. The skin sections revealed diffuse hair follicle arrest (atrophy) with predominance of hairless telogen follicles. 

Diagnosis: The morphologic diagnosis was benign sertoli cell tumor with compression atrophy of the remaining testicular parenchyma of the cryptorchid left testicle and diffuse atrophy of the right testicle, diffuse hair follicle and adnexal atrophy with orthokeratotic hyperkeratosis and hyper pigmentation of haired skin. 

Comments

· Cryptorchidism is incomplete descent of testicles, epididymis and spermatic cord into the scrotum. Complications range from impaired to absent function to torsion and neoplasia. Primary testicular neoplasms in dogs originate from either germ cells (seminoma), sex cord stromal elements (sertoli cell tumor and interstitial Leydig cell tumor) or both (mixed germ cell and stromal cell tumor). Sertoli cell tumors develop unilaterally and less frequently bilaterally and are the least frequent of these tumors.

· Sertoli cells support and assist spermatogenesis structurally and functionally. Neoplastic sertoli cells may produce hormones and dogs may develop hyperoestrogenism syndrome. This is less associated with Leydig cell tumor and rarely with seminoma.

· Hyperoestrogenism is usually characterized by changes such as alopecia, bone marrow suppression, feminization, atrophy of contralateral testicle, epidymal adenomycosis, prostatomegaly and squamous metaplasia of prostatic epithelium. 

· Grossly sertoli cell tumors are gray to white, firm, multinodular masses with lobulated appearance.

Treatment: Excision of affected testicle and scrotal ablation is the sole treatment for localized disease. For malignant tumors, surgical excision and chemotherapy.

QUESTIONS
1. 
Complications of cryptorchidism include:

a. 
Impaired spermatogonia
b. 
Neoplasia
c. 
Torsion
d. 
All of the above
2.
From what type of cells do primary testicular neoplasms originate?

a. 
Germ cells

b. 
Sex cord stromal elements

c. 
Germ cells and sex cord stromal elements

d. 
None of the above

3.
Name 3 manifestations of hyperoestrogenism.

4. 
What is the recommended treatment for localized sertoli cell tumor?

a. 
Chemotherapy only

b. 
Excision only

c 
Excision and chemotherapy

d. 
None of the above

ANSWERS
1. 
d
2. 
c
3. 
Any of the following: alopecia, bone marrow suppression, feminization, contralateral testicle atrophy, epidymal adenomycosis, prostatomegaly, squamous metaplasia of prostatic epithelium

4. 
b
Sutton and Sata. 2012. What Is Your Diagnosis? JAVMA 241(1):51-54 

SUMMARY: An 8 year old female spayed German Shepherd presented for left forelimb swelling at the level of the carpus, without lameness.  Clinical chemistries revealed slight hypercalcemia and hypophosphatemia, radiographs revealed irregular mineral opacities seen diffusely within the medullary cavities of all bones and spiculated periosteal new bone formation at the cranial and medial aspects of the distal end of the left radius consistent with polyostotic medullary infarcts.  Differential diagnosis included neoplasia (infarct associated sarcoma, primary bone tumor, lymphoma, or metastatic neoplasia) or bacterial or fungal osteomyelitis.  Upon reevaluation for increased swelling and lameness, limb amputation was performed, and histology revealed osteosarcoma, which was treated with chemotherapy.  Two months later lesions of the right hind appeared, and the dog was euthanized 12 months post presentation. These infarcts are most commonly associated with sarcomas, may precede the development of osteosarcoma (by 2 and 4 years in two cases) and appear as multiple, discrete, irregularly demarcated areas of increased radiopacity in the medullary cavities and are due to new bone proliferation on necrotic medullary trabeculae.  They most commonly occur at the distal ends of the long bones, like standard osteosarcoma, and the mean age of dogs affected with infarct associated sarcoma is 2 years older than dogs with primary osteosarcoma.

QUESTIONS
1.  What type of neoplasia is associated with bone infarct?

a. Lymphoma

b. Metastatic disease

c. Osteosarcoma

d. All of the above

2. What does the radiographic appearance of multiple areas of irregular opacities of the infarct represent?

a. Necrotic tissue

b. Necrotic tumors

c. New bone proliferation

d. Trabecular nodules of primary bone

ANSWERS
1.
d

2.
c

Pipan et al. 2012. An Internet-based survey of risk factors for surgical gastric dilatation-volvulus in dogs. JAVMA 240(12):1456-1462 
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Condition
Task T3: Diagnose disease or condition as appropriate


SUMMARY: Acute gastric dilatation and volvulus (GDV) is considered a multi-factorial disease that is influenced by dog-specific, management, environmental, and personality factors. Large breed and deep-chested purebred dogs, thin body condition, ingesting large volumes of food, rapid ingestion of food, and an aggressive or fearful personality are some of the previously studied risk factors for GDV. The purpose of this study was to evaluate risk factors for GDV in a large number of privately owned dogs across a wide geographic area. A questionnaire was used to interview dog owners worldwide, and collected general background information, questions applicable to dogs with GDV and questions applicable to dogs without GDV. Respondents were divided into 2 groups: dogs with GDV treated with surgery, and dogs without GDV (control group). The questionnaire then asked about risk factors such as age, prior surgery, body condition, speed of eating, activity, diet, # of hours spent alone, place of residence, season and temperature, and dog personality. The study found that increased anxiety level, residing in the UK, being born in the 1990’s, being a family pet, being fed dry kibble, and spending at least 5 hours a day with the owner were associated with an increased risk of GDV. Dietary supplements of egg or fish, postprandial activity, and spending equal amounts of time indoors and outdoors were associated with a decreased risk of GDV. The authors conclude that this study confirmed several previous findings of risk factors, but was not able to confirm several previously proposed risk factors for GDV. Therefore owners should be educated on the early recognition of the signs of GDV so that prompt treatment can be pursued if it occurs.
QUESTIONS 

1.
GDV is one of the leading causes of death for: 
a.
Small breed dogs 
b. 
Large breed dogs 
c.  
Giant breed dogs 
d. 
Medium breed dogs 
e.
Both b and c 
f.  
Both a and d 
2. 
T or F: In this study the authors found that postprandial activity was associated with an increased risk of GDV. 
ANSWERS 

1. 
e. Both b and c 

2. 
False
Weese et al. 2012. Factors associated with methicillin-resistant versus methicillin-susceptible Staphylococcus pseudintermedius infection in dogs. JAVMA 240(12):1450-1455 
Domain 1: Management of experimental and spontaneously induced diseases and conditions

 

SUMMARY: Staphylococci are important opportunistic pathogens in many animal species.  Molecular studies have recently demonstrated that Staphylococcus pseudintermedius is the predominant staphylococcal pathogen in dogs.  Methicillin-resistant Staphylococcus pseudintermedius has recently emerged as in important problem in dogs internationally.  While skin and ear infections predominate, various opportunistic infections can occur.  This article describes a retrospective case-control study comparing methicillin-resistant to methicillin susceptible Staphylococcus pseudintermedius (MRSP vs. MSSP) infections in dogs from three veterinary referral hospitals.  Each hospital identified MRSP infections in dogs from June 2007 to October 2009; each case of MRSP infection was matched by hospital and time with two control MSSP infections.  Infections were classified as community associated (CA) if identified within 48 hours of admission, hospital associated – community onset (HA-CO) if present at the time of admission but the dog had been hospitalized within 30 days prior to the onset of infection, and hospital associated (HA) if the infection was identified > 48 hours after admission.  

 

Fifty dog breeds were identified, with mixed breeds being the most common.  Although pyoderma predominated in both groups, skeletal infections were also common, accounting for 21% of MRSP and 8.0% of MSSP infections.  Overall, 32% of MRSP and 24% of MSSP infections were classified as recurrent.  Recent systemic administration of antimicrobials and being a castrated male, compared with being a spayed female, were both significantly associated with an MRSP versus an MSSP infection.  There was no difference in mortality rates.  Of the animals that died or were euthanized, death was attributed to S. pseudintermedius infection in only 2 of 6 MRSP case animals and 3 of 7 MSSP controls.  Univariable analysis demonstrated an overrepresentation of HA-CO infections and a significant association with surgery and MRSP infections; however, neither hospitalization nor surgery was identified as a risk factor in the multivariable model.

 

QUESTIONS
1.
Which form(s) of S. pseudintermedius infections predominate in other studies?

a. 
Skin

b. 
Skeletal 

c. 
Ear

d.
Urine

2.
Which form(s) of S. pseudintermedius infections predominate in this study?

a.
Skin

b.
Skeletal

c. 
Ear

d.
Urine

3.
Which variable(s) were considered significant when evaluated by multivariable analysis?

a.
Hospitalization

b.
Recent administration of systemic antibiotics

c. 
Sexually intact female vs. spayed female

d. 
Mortality rates

 

ANSWERS
1.
a. and c. Skin and ear infections predominate

2.
a. and b. Skin and skeletal  

3.
b. Recent administration of systemic antibiotics

de la Fuente et al. 2012. Pathology in Practice. JAVMA 240(12):1423-1426 
Domain 1 - Management of Spontaneous and Experimentally-induced Disease Conditions 
T3. Diagnose disease or condition as appropriate 
T4. Treat disease or condition as appropriate 

SUMMARY
History:  5-month-old sexually intact male French Bulldog with a 3-month history of slowly progressive dysphagia, regurgitation, and intermittent episodes of bilateral mucous nasal discharge and cough. Mild exercise intolerance and delayed growth, plus regurgitation also were reported. Diagnostic was performed (see below). Six weeks after diagnosis, because of progressive clinical signs and poor prognosis, the owners requested euthanasia of the dog and allowed necropsy.

Clinical Findings: Phys exam - poor body condition; small body size. Partial trismus, as well as pharyngeal muscle hypertrophy and macroglossia were also present. Finally, there was dorsal cervical musculature hypertrophy and bilateral pelvic limb generalized muscles atrophy was present. Neurologic exam results were normal, and no signs of pain were present.

Clinical Pathology: Serum biochem - elevated ALT, AST and very high creatine kinase.

Other Diagnostics:

· Thoracic radiography_:  diaphragm asymmetry, with a flattened and cranially displaced left crus as well as a soft tissue mass dorsal to the caudal cervical and first thoracic vertebrae. 

· Positive-contrast esophagography_: dynamic hiatal hernia.

· Electromyographic evaluation_: complex repetitive discharges in all muscles tested

· Magnetic resonance imaging_ of the head : severe enlargement of the extrinsic tongue muscles and the intrinsic lingual muscle.

Histopathology: Histopathologic abnormalities in muscle biopsy samples were dystrophic in nature (Figure), and the large proximal limb muscles were more markedly affected than the distal limb muscles. The lingual and diaphragm muscles were the most affected. There was moderate to marked myofiber size variability, multifocal areas of myonecrosis, and large groups of small regenerating fibers. Numerous calcium deposits were present in the necrotic areas but could also be seen scattered throughout the muscle biopsy sections.

Immunohistochemistry: Immunohistochemical analysis for dystrophin and dystrophy-associated proteins was performed again on frozen sections of muscle specimens. against the rod domain (DYS1) and carboxy terminal (DYS2) of dystrophin. Staining with monoclonal and polyclonal antibodies against DYS1 and DYS2 was not observed in sections of quadriceps femoris muscle. Immunoblotting of a muscle protein extract from the submitted postmortem biopsy specimens and monoclonal antibodies against DYS1 and DYS2 also revealed the absence of dystrophin.

Morphologic Diagnosis: Generalized skeletal muscle, muscular dystrophy, dystrophin-deficient

Comments: 

· The most common form of muscular dystrophy in dogs, cats, and humans is caused by dystrophin deficiency

· Dystrophin is a large protein (400 kDa) that connects the muscle fiber cytoskeleton to the extracellular matrix through the cell membrane to stabilize the sarcolemma during contraction, and it is encoded by a large gene located in the X chromosome. Owing to the large size of the gene and to its location, mutations are common and males are predominantly affected.

· Dystrophin deficiency in dogs is the genetic homologue of human Duchenne and Becker muscular dystrophy and is investigated as a model of these human diseases.

· the lack or impairment of dystrophin function leads to sarcolemmal membrane instability and facilitates creatine kinase leakage outside myofibers; as a result, markedly high serum creatine kinase activity is a consistent finding among animals with dystrophinopathies

· There is no definitive treatment for muscular dystrophy, and the prognosis for dystrophic dogs is poor owing to the progressive worsening of clinical signs.

QUESTIONS 

1.
List two human genetic homologues for dystrophin deficient muscular dystrophy

2.
When dystrophin is absent or non-functioning, what clinical pathology test yields consistent high abnormality?

3.
List two characteristics of the dystrophin protein and gene that contribute to its relative prevalence (common for a genetic disease) and demographic profile (male predominance among affected individuals)

ANSWERS

1.
Duchenne and Becker muscular dystrophy 

2.
Serum creatine kinase levels are extremely high, related to sarcolemmal membrane instability. 

3.
The protein (and its gene) are very large - with increased possibility for mutation, and the gene is located in the X chromosome - making it more likely to see clinical disease in males.

Toaldo et al. 2012. ECG of the Month. JAVMA 240(12):1419-1422 

SUMMARY
Signalment, Diagnostics, and Diagnosis: A 10 year old spayed female Italian Spitz (17kg) reported with a sudden onset of dyspnea.  It was treated for this condition 24 hours prior to reporting to the clinic by its referring veterinarian with prednisone, subcutaneously, without absolution of clinical signs.   The animal had also been taking furosemide and benazepril for chronic mitral valve disease.  The only abnormality upon auscultation of the thoracic cavity was a holosystolic murmur (grade 3/6) with maximal intensity heard over the left cardiac apex.

The only abnormality seen on survey thoracic radiographs was moderate cardiac enlargement  (vertebral heart score, 11.3; normal vertebral heart score <10.2).  The echocardiographic findings revealed mild atrial valve regurgitation secondary to chronic valve disease.  The blood work and urinalysis were unremarkable.

Seven QRS complexes were seen on the electrocardiogram.  The first, second, and seventh complexes were normal but the third through sixth complexes were prolonged at 90 milliseconds (reference range, <70 milliseconds). The R-R interval between the first and second beat was 840 milliseconds which corresponds to a rate of 71 beats per minute, whereas the cycle length of the R-R interval was shorter between the second and third beats, 560 milliseconds (107 beats per minute).  The cycle lengths between the third to sixth beats were between 540 to 560 milliseconds and the final cycle length between the last wide QRS complex and the seventh complex was prolonged at 680 milliseconds (88 beats per minute).   A diagnosis of intermittent rate- dependent left bundle branch block (BBB) was made given that the threshold rate for left bundle branch block (phase-3 block) is at least 107 beats per minute.

Discussion: The dog was given a cardiac evaluation of compensated stage of chronic mitral valve disease (B2 class of heart failure) with paroxysmal tachypnea possibly due to interstitial fatty infiltration of the lungs due to severe obesity.  The furosemide and benazepril were discontinued and the owner was given instructions to monitor the dog’s respiratory rate to detect the onset of pulmonary edema .
This case study discusses three types of BBB’s :  intermittent, functional, and rate -dependent. Intermittent may be seen in single or groups of wide QRS complexes and may alternate with normal complexes.  Functional BBB’s occur when premature supraventricular impulses reach the normal intraventricular conduction system at a time when the bundle branches have not had the time to fully recover. There are two types of rate-dependent BBB’s (tachycardia-dependent and bradycardia-dependent) which usually occur after an abrupt variation in rate, and they usually preceded permanent BBB’s.   Tachycardia-dependent BBB ‘s occur at rapid heart rates and is related to a prolongation of recovery of the affected bundle branch (phase-3 block).  Bradycardia- dependent BBB’s occur at slow heart rates (phase-4 block).  Functional BBB’s may be due to a physiologic response but rate-dependent BBB’s are almost exclusively seen with some type of heart disease.

Linking is a phenomenon seen in rate-dependent BBB’s, this aberrancy may be perpetuated due to a trans-septal conduction from a contralateral branch which causes the affected bundle to become refractory to subsequent beats. A premature ventricular complex can stop linking because it normalizes the antegrade conduction of the blocked bundle prematurely by allowing time for it to recover when engaged by the next supraventricular impulse, this results in the restoration of normal conduction.

Experiments involving dog has shown that the right bundle branch is weaker than the left possibly due to it being thinner and longer.  This is possibly the reason that right dependent BBB’s are most often seen in both dogs and humans.

Depending on the site of the blockage of the left bundle branch a Q wave may or may not be seen on the surface EKG in lead I.  Truncal left BBB’s occur in the main predivisional portion of the left bundle branch, whereas if the blockage occurs on both the left anterior and left posterior fascicles of the left bundle branch, then the block is referred to as a divisional block.  These two types of blocks may not be related to a Q wave.  Parietal left BBB’s are seen when the block occurs on the distal ramifications of the Purkinje fibers, these types are associated with a Q wave.  In dogs however a Q wave may be seen in lead I during truncular and divisional left BBB’s because the early depolarization force of the septum can derive from the right ventricular lateral wall.

There is no data available about the prognostic importance of rate-dependent left BBB in dogs but in old human patients left BBB and dilated cardiac myopathy is a strong indicator of death.   Beta adrenergic receptor blockers may be used as a palliative treatment for tachycardia- dependent BBB’s.

QUESTIONS: True or False
1. 
Q wave is commonly associated with truncal and predivisional left BBB’s of all species.

2. 
Linking may be stopped by a premature ventricular complex.

3.  
Functional BBB’s are usually associated with some type of heart disease

4.   Rate-dependent BBB’s are usually associated with a physiologic response.

5.   Right BBB’s are most often seen than left BBB’s.

ANSWERS
1.
False

2. 
True

3. 
False

4. 
False

5. 
True

Babski et al. 2012. What Is Your Diagnosis? JAVMA 240(12):1415-1418 

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

SUMMARY: A 3 year old, neutered male Labrador retriever presented for 3 days of vomiting, lethargy, and inappetence.  During the preceding 24-hour period, the referring veterinarian administered 2L of crystalloid fluids.  Despite IV fluid therapy, the dog was anuric.  Prior to fluid administration, survey radiographs only showed a mildly distended bladder.  Biochemical analysis showed evidence of acute renal failure with severe azotemia, and hyperphosphatemia.  Urine specific gravity was 1.007 g/mL.  Radiographs taken at the referral center (post-IV fluid therapy) showed a diffuse soft tissue opacity evident through the abdomen with loss of detail in retroperitoneal space causing the kidneys to be partially obscured and ventrally displaced.  Ultrasonography showed severe hyperechoic kidneys with a medullary rim.  The clinical signs and imaging findings are highly suggestive of ethylene glycol toxicosis.  Urinalysis after imaging showed an abundance of calcium oxalate crystals.  The imaging findings suggest retroperitoneal effusion from aggressive IV fluid therapy.  Due to delayed treatment (3 days) and anuric acute renal failure, the owners elected euthanasia.  The mechanism of retroperitoneal effusion development is unknown.

QUESTIONS
1. Which compound is associated with ethylene glycol toxicity?

a. Automotive air conditioning refrigerant

b. Automotive antifreeze
c. Motor Oil

d. Transmission fluid

2. True or False:  There are very few if, if any, characteristic signs associated with ethylene glycol toxicity.

3. What kind of urinary crystals are commonly seem in ethylene glycol toxicity?

a. Calcium oxalate

b. Calcium carbonate

c. Struvite

d. There isn’t typically a crystalluria associated with ethylene glycol ingestion
4. True or False:  Aggressive IV fluid therapy in cases of ethylene glycol toxicity can cause leakage and retroperitoneal effusion.

5. True or False:  Prognosis in ethylene glycol toxicity is the same regardless of time between ingestion and presentation.
ANSWERS
1. b
2. False, anuric acute renal failure and calcium oxalate crystalluria are commonly seen with acute ethylene glycol toxicity.

3. a
4. True

5. False, dogs treated within 8 hours of ingestion have a good prognosis.  However, once anuric renal failure begins, the prognosis deteriorates.

Bergknut et al. 2012. Incidence of intervertebral disk degeneration-related diseases and associated mortality rates in dogs. JAVMA 240(11):1300-1309 

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

SUMMARY: This epidemiological study investigated the incidence and distribution of intervertebral disk degeneration related-related diseases such as degenerative lumbosacral stenosis, cervical spondylomyelopathy and Hansen type I and II IVD herniation.  It examined a large population of dogs of various breeds, ages and sexes using insurance claim records to establish incidence, distribution and mortality rates.  An incidence rate of 0.3% of dogs in this study/ year was determined. The miniature dachshund was the most highly represented (life time prevalence of 20%) followed by the standard dachshund and the Doberman pinscher. Chrondrodystrophic dogs were more highly represented as a whole.  The incidence rate of IVD degeneration-related disease was higher in male than female dogs and increased with age.  The overall mortality rate associated with IVD degeneration was 9.4 deaths/ 10,000 dog years at risk.  Results of this study indicate an as of yet undetermined genetic component.  Data from this study may be useful in facilitating early diagnosis and treatment in patients at increased risk for these diseases.  

QUESTIONS
1.  
T or F:  Intervertebral disk degeneration is synonymous with IVD disease?

2.  
Chondroid metaplasia which leads to early mineralization of a disc and predisposes the disc to mechanical failure under traumatic or normal forces is categorized as which type of Hansen’s IVD and is more likely in which breeds?  

3.
Where along the spinal column to most IVD ruptures occur in dogs?

ANSWERS
1. 
F.  IVD’s that cause clinical disease are typically degenerated, but IVD degeneration can be an incidental finding. 

2.
Hansen’s Type I- chondrodystrophic

3.
Thoracolumbar region 

Donnelly et al. 2012. What Is Your Diagnosis? JAVMA 240(11):1283-1288 

SUMMARY

History: A 36-kg (79-lb) 12-year-old spayed female Labrador Retriever with polyuria and polydipsia for several months was present for evaluation. On initial evaluation, a moderate pain in the cranial aspect of abdomen, retinal hemorrhage in the right eye, hypertension (180mm Hg/100 mmHg), was noted. On CBC, plasma and urine analysis, neutrophilia, hypokalemia, hypomagnesaemia, hyposthenuria were observed.

 

Radiograph: A large soft tissue mass with distended stomach is evident in the right cranial of the retroperitoneum (Figure 2A).

 

Ultrasonography: Notice a large, heterogeneous mass in the region of the right adrenal gland near the caudal vena cava and decreased blood flow around a caval thrombosis or tumor thrombus (Figure 3).

 
DDX: Primary hyperaldosteronism (functional adrenal cortical adenocarcinoma) and pheochromocytoma.

 

Definitive Diagnosis: Primary hyperaldosteronism

 

QUESTIONS: True/False;

1. 
Primary hyperaldosteronism is an uncommon endocrinopathy in dogs.

2. 
Primary hyperaldosteronism is usually caused by a unilateral adenoma of the zona glomerulosa of the adrenal gland

 

ANSWERS
1. 
True

2.  
True

Roady et al. 2012. Pathology in Practice. JAVMA 240(10):1169-1174

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

SUMMARY: A 2-yr-old intact male German Shepherd dog with a 1-month history of lethargy and anorexia and a 5-day history of coughing, ataxia, and weakness.  Vaccination history was unknown.  On physical exam, dog was ataxic with delayed proprioception in the hind limbs and had signs of severe pain, especially throughout the caudal aspect of the lumbar region and hind limbs.  In addition, dog had bilateral corneal ulcers and absent corneal reflexes.
Animal was euthanized and a necropsy performed.  On gross examination, the lungs were poorly collapsed, and the pleural surface contained numerous, pinpoint, multifocal to coalescing, discrete white consolidated areas.  Corneas contained central ventrally located acute ulcers that were approximately 2x2 mm.  No remarkable lesions in the brain or spinal cord.  Microscopically, the lungs had severe, chronic multifocal to diffuse necrotizing bronchopneumonia with bronchiolitis obliterans.  Neurologically, the dog had chronic, multifocal, lymphoplasmacytic, and histiocytic meningomyelitis and meningoencephalitis with intranuclear eosinophilic inclusions.  Immunohistochemical analysis was performed on sections of the lungs and CNS and was positive for canine distemper virus (CDV).

Canine distemper is a member of the genus Morbillivirus and in the family Paramyxoviridae.  Clinical signs of systemic CDV include CNS, respiratory and gastrointestinal systems, and are most common in young dogs that are exposed to the virus when the passive immunity is declining (3 to 4 mo of age).  CDV is pantropic and can cause immunosuppression via viral-mediated necrosis of lymphocytes leading to susceptibility to secondary infections.  In dogs, CDV can present in two phases: acute and chronic.  The acute phase is characterized from inhalation leading to infection of local macrophages within the nasal mucosa.  The virus spreads to the regional lymph nodes where viral replication ensues leading to primary viremia.  Clinical signs during the acute phase include: serous nasal and ocular discharge, conjunctivitis, anorexia, fever, signs of depression, vomiting and diarrhea.  The second phase develops 5 to 9 days after exposure, during which the virus in leukocytes spreads to the CNS and epithelium of the respiratory, urinary and gastrointestinal tracts.  Further progression depends on the immunity of the dogs.  Some dogs with high titers of neutralizing antibodies will clear the virus in 2 weeks after exposure.  In dogs with less-efficient immune systems will develop CNS signs, including convulsions, myoclonus, nystagmus, ataxia, paralysis and blindness.

QUESTIONS
1.
What genus of virus is canine distemper virus:

a. Picornavirus 

b. Calicivirus

c. Morbillivirus

d. Herpes virus

2.
What organ systems are commonly affected by canine distemper virus?
a.
Gastrointestinal 
b.
Genitourinary
c.
Respiratory

d.
CNS

e. All of the above

ANSWERS
1.
c

2.
e

Crochik and McGill. 2012. What Is Your Diagnosis? JAVMA 240(10):1165-1168
 
Domain 1: Management of spontaneous and experimentally induced diseases and conditions.
Task 3 and 4: Diagnose, treat disease or condition as appropriate.
 

SUMMARY

Clinical Problem: Unilateral right-sided nasal discharge (3 days duration) in a 2-y.o sexually intact male Labrador Retriever.

Physical Examination and History: Missing of the right maxillary fourth premolar and canine teeth. No pain or swelling were associated with this area. No any other clinical problems were detected. Owners reported a fight when the dog was 1 week old. Oro-facial trauma and severe extensive damage in the region was reported at that time.

Diagnosis: Due to the persistence of discharge, computed tomography was performed. 

Diagnostic Imaging Findings: absence of structure in right maxillary canine tooth alveolus and presence of developed canine tooth (or resembling structure) in the nasal cavity. Vomer bone and nasal septum were deformed and displaced to the left. After administration of contrast medium (iv) a mild contrast enhancement appeared in the soft tissue surrounding the displaced canine tooth.

Treatment: A rhinotomy was performed, a fully developed canine tooth was found in the dorsal aspect of the hard palate and extracted. It contained the normal structure of an adult tooth with the alveolar bone attached to the hard palate. From surgery on no nasal discharge was noticed.

Discussion: Head trauma may have displaced right canine to the hard palate and nasal cavity. Hard palate mucosa resembles of gingival tissue thus promoting normal development of canine tooth. Ectopic development of tooth are due to different causes (trauma, infection, cysts, crowding…). Ectopic canine tooth may have been the responsible for chronic nasal discharge as was acting as a foreign body. Contrast enhancement in computed tomography allowed to differentiate an inflammatory process (mild enhancement as was found for this case) from neoplastic disease (minimal enhancement and presence of a mass) or other pathologic conditions (foreign bodies, osseous lesions) that can lead to nasal discharge.

QUESTIONS: True or false?

1.
Oro-facial trauma is likely to be the cause for nasal discharge in this case according to imaging findings
2.
Developmental abnormalities are included in the differential diagnosis for ectopic tooth
3.
Computed tomography is indicated for chronic nasal discharge

4.
Computed tomography is not enough to differentiate between inflammatory and neoplastic processes
 
ANSWERS
1.
T

2.
T

3.
T

4.
F

Le Boedec et al. 2012. Relationship between paradoxical breathing and pleural diseases in dyspneic dogs and cats: 389 cases (2001-2009). JAVMA 240(9):1095-1099 


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

SUMMARY: Diseases of the pleural space (pneumothorax, pleural effusion, tumors, and diaphragmatic hernia) can be diagnosed based on clinical signs such as muffled heart sound, or by imaging such as thoracic radiographs. However, clinical signs may be inconsistently recognized, and some patients are too unstable to undergo imaging procedures. Increased pleural pressure is known to decrease inhibition of inspiratory intercostal muscle activity leading to increased inspiratory effort and a pattern of breathing characterized by sunken flanks and elevated ribs during inspiration. Common names for this breathing pattern include paradoxical breathing (PB) or discordance. Because PB is easy to recognize, the purpose of this retrospective cross-sectional study was to compare the occurrence of PB and pleural diseases in a population of dogs and cats with dyspnea. 
Methods: Case records of 195 dogs and 194 cats with a diagnosis of dyspnea were retrospectively identified. Diagnosis of pleural diseases was made on the basis of thoracic radiography showing at least one of the following abnormalities: pleural fissure lines, retraction of lungs from thoracic walls by a soft tissue or gas opacity, loss of the diaphragmatic line, or air-filled visceral structures in the thoracic cavity. Association between PB and pleural diseases was examined by use of univariate and multivariate logistic regression analyses.
Results: Occurrence of pleural diseases was significantly higher in dyspneic dogs and cats expressing PB compared with those that did not express PB. 
Discussion:  In this study PB was strongly associated with pleural diseases in dyspneic dogs and cats. However PB was also seen in patients with nonpleural diseases such as upper airway obstruction, pneumonia, lung tumors, pulmonary edema, thromboembolism, bronchial diseases, gastric volvulus, hepatomegaly, and severe abdominal effusion. Therefore, PB cannot be considered a specific sign of pleural disease, but in the absence of PB a clinician may be able to place the likelihood of pleural disease lower on the differential list. 
QUESTIONS
1. 
Give two common names for the breathing pattern characterized by sunken flanks and elevated ribs during inspiration. 

2.
Which of these radiographic signs would indicate pleural disease: 

a.  
Retraction of lungs from the thoracic walls by a soft tissue or gas opacity 

b. 
Numerous, uniform opacities distributed throughout the lung lobes 

c. 
Pleural fissure lines \

d.  
Bronchial pattern 

e.  
All of the above 

f. 
a and c only 

g. 
b and d only 

3. 
T or F: PB is a highly specific sign of pleural disease in dogs and cats 

ANSWERS
1.  
Paradoxical breathing (PB) or discordance 

2. 
f (a and c only) 

3. 
False 
Scarpa et al. 2012. Use of histologic margin evaluation to predict recurrence of cutaneous malignant tumors in dogs and cats after surgical excision. JAVMA 240(10):1181-1187 

  

SUMMARY: The objective of this study was to assess the usefulness of histologic evaluation of surgical margins to predict local recurrence of cutaneous malignant tumors in dogs and cats treated by means of surgical excision alone. Client-owned dogs and cats with surgically removed cutaneous soft tissue sarcomas (STS), mast cell tumors (MCT) and carcinomas were evaluated. 60 surgically excised tumors were examined histologically. Margins were classified as clean, close or infiltrated; histologic grade was assessed in soft tissue sarcoma (STS) and MCTs. Recurrent rates and recurrence-free intervals during a 24-month follow-up period were recorded and method accuracy was calculated. Surgical margins were in clean in 48% tumors, close in 18%, and infiltrated in 33%. Tumors recurred in 45% of animals. Recurrence rates for animals that had tumors with infiltrated or close margins were significantly higher than recurrence rate for animals that had tumors with clean margins. Margin classification was a significant predictor of Recurrence-free interval (RFI).  Histologic assessment of margin status was useful for predicting local recurrence of cutaneous malignant tumors in dogs and cats treated by means of excision alone. Method accuracy varied among tumor types and grades. Recurrence times suggested postsurgical follow-up should continue for > 2 years. Results were similar for animals with infiltrated and close tumor margins, and careful postsurgical management is recommended for both. 

 

QUESTIONS
1.
T/F. Various clinical and histopathologic prognostic factors have been identified for predicting postsurgical recurrence of cutaneous tumors in small animals, including the interval between diagnosis and first treatment, extent and number of surgeries, degree of necrosis detected from histologic examination, and mitotic rate of tumor cells, however, status of the surgical margins appears to be the most important factor among these. 

2.
T/F. In this study, the accuracy of histologic evaluation of surgical margins to predict tumor recurrence varied among tumor types and grades but was not consistently affected by tumor size. 

3.
T/F. The findings of this study suggest that there should be no distinction in the clinical approach to management of canine and feline patients with close of infiltrated margins in excised malignant skin tumors. 

 

ANSWERS 
1. T

2. T

3. T
Wallace et al. 2012. What Is Your Diagnosis? JAVMA 240(9):1063-1066 

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

SUMMARY
History:   An 8-month-old sexually intact female Boxer.
1. A 4-month history of progressively worsening productive cough, lethargy, decreased appetite, regurgitation, and weight loss.

2. Housed primarily indoors and was current on vaccinations and heartworm preventative

Diagnostic Imaging Findings: A diffuse unstructured interstitial pattern that coalesces to an alveolar pattern in several areas is evident in all lung lobes. Abdominal ultrasonography was performed because of the history of anorexia and regurgitation and revealed dilation of and turbulent flow in the caudal vena cava.
Treatment: The patient had been receiving doxycycline, trimeprazine tartrate with prednisolone, and albuterol from its referring veterinarian, but the condition continued to worsen.
Physical Exam:

1. Quiet, alert, and responsive

2. Rectal temperature was high (39.5°C [103.1°F])

3. A body condition score of 3 of 9 (1, severely emaciated; 5, ideal body condition; 9, severely obese)

4. Thorax revealed diffusely harsh lung sounds and wheezing

5. peripheral lymph nodes were moderately enlarged and firm.

6. CBC revealed moderate to severe leukocytosis (39.5 X 103 WBCs/µL) with mild lymphocytosis, moderate monocytosis, and severe eosinophilia (18.6 X 103 eosinophils/µL).

7. Results of serum biochemical analysis were within reference limits.

8. Cytologic examination of fine-needle aspirates of the prescapular and popliteal lymph nodes revealed eosinophilic inflammation and mild reactive lymphoid hyperplasia with no abnormal cell populations.

9. A heartworm test and Baermann fecal examination were negative.

10. Abdominocentesis was performed to evaluate free fluid in the abdomen, and cytologic evaluation revealed large cells that appeared to be neoplastic.

11. Postmortem examination, including immunohistochemical analysis, revealed anaplastic B-cell lymphoma with marked histiocytic and eosinophilic inflammation in the lungs, extrapulmonary thoracic lymph nodes, liver, and bone marrow.

QUESTIONS
1. Proper World Health Organization staging of lymphoma is important from a prognostic standpoint because prognosis may be a determining factor in the degree of treatment an owner is willing to pursue.  True/False

2. Abdominal radiography or ultrasonography is recommended for staging of patients with lymphoma  as well as to increase the accuracy of staging. True/False
3. Stage Vb lymphoma.
a. Stage V lymphoma indicates that lymphoma was present in the bone marrow
b. Subclass b indicates that the patient had clinical signs of disease
c. Stage Vb lymphoma indicates that lymphoma was present in the bone marrow

d. a & b are correct
4. Which statement is false about Lymphoma

a. Is found  commonly in a dog as young as (8 months old) as the dog of this report

b. Most dogs with multicentric lymphoma are middle-aged and older
c. In approximately 75% of patients with lymphoma, thoracic radiography reveals abnormalities such as pulmonary infiltrates and thoracic lymphadenopathy
ANSWERS
1. True

2. True

3. d
4. a

Bos et al. 2012. Accuracy, intermethod agreement, and inter-reviewer agreement for use of magnetic resonance imaging and myelography in small-breed dogs with naturally occurring first-time intervertebral disk extrusion. JAVMA 240(8):969-977 

Domain 1, T3 

 

SUMMARY: The objective of this study was to determine accuracy, intermethod agreement, and inter-reviewer agreement for multisequence magnetic resonance imaging (MRI) and 2-view orthogonal myelography in small-breed dogs with first-time intervertebral disk (IVD) extrusion. 

 

Various imaging modalities, including radiography, myelography, CT, and MRI, have been used to identify the affected disk space and the circumferential localization of extruded IVD material in dogs. Myelography has a high accuracy but is an invasiveness method with potential adverse effects and technical difficulty. The magnetic resonance imaging is considered the imaging method of choice due to its non-invasiveness and the production of high-resolution images. 

 

Diagnostic imaging including multisequence MRI and 2-view lumbar myelography was performed under anesthesia and six months after the images were reviewed by a radiologist, a surgeon and a final-year surgical resident, who were blinded to patient information. 

 

The accuracy of T2W MRI for the determination of site and side of thoracolumbar IVD extrusion was 95.5% and 86.4%, respectively, and 90.9% and 54.5%, respectively, for myelography. This was determined on the basis of surgical findings. This may be explained to the fact that although myelography provides excellent contrast resolution, the 2-D projections result in superimposition of the osseous and soft tissue structures within the vertebral canal, which can make interpretation difficult. There was found variability among reviewers maybe related to differences in experience with the imaging modalities. Two of the 3 reviewers had limited experience with MRI prior to this study and more experience with myelographic interpretation. 

 

In conclusion, multisequence MRI provided more consistent and accurate results than did 2-view orthogonal myelography. The authors concluded myelography may be most advantageous for emergency diagnosis and when MRI is unavailable. They recommend transverse and sagittal T1W, T2W, and contrast-enhanced T1W MRI sequences with transverse GRE images for assessment of naturally occurring thoracolumbar IVD extrusion in small-breed dogs.

 

QUESTIONS
1. 
T or F: Thoracolumbar IVD extrusion is the most common cause of extradural spinal cord compression in small-breed dogs.

3. 
T or F: Myelography allow evaluation of extradural compressive mass composition.

2. 
What are the disadvantages of the myelography?

 

ANSWERS
1. True
2. False
3. Its invasiveness, potential adverse effects and technical difficulty
Wernick et al. 2012. Comparison of arterial blood pressure measurements and hypertension scores obtained by use of three indirect measurement devices in hospitalized dogs. JAVMA 240(8):962-968 
Domain 1, Knowledge 1 (K1)


SUMMARY: Direct intra-arterial blood pressure measurement is the gold standard for blood pressure measurement, but it is technically demanding and invasive.  Indirect blood pressure should be determined by 3-7 serial, consistent (<20% variability in systolic arterial blood pressure [SAP]) measurements after discarding the initial measurement.  Three devices were compared in this study: Doppler ultrasonic flow detector, standard oscillometric (STO) device, high-definition oscillometric (HDO) device.  Measurements were collected from each of 29 client-owned dogs three times a day using each device during each session.  The devices were rotated so that each day each device was used first, second, and third over the course of the three measurement sessions.  The target organ damage risk (TODR) hypertension scale was used to rate blood SAP as follows: 1, SAP < 150 mm Hg; 2, SAP 150-180 mm Hg; 3 SAP > 180 mm Hg.  Agreement between each device with the other two devices was calculated by  coefficients and was interpreted as: poor = < 0.2; fair = 0.21-0.40; moderate = 0.41-0.60; substantial = 0.61-0.80; and almost perfect > 0.81.
The coefficient of variation (CV) differed greatly for all 3 devices, but the Doppler had the least variation and lowest measurement error (lowest CV).  Measurement error was highest, and repeatability was poorest for the HDO device.  The absolute agreement between the 3 devises was moderate (0.48), with TORD values in a single animal ranging from 1-3 depending on the measurement device.  This study suggested greater precision with Doppler over oscillometric technology.  All attempted measurements were obtained with the Doppler, but there were some measurement failures with the oscillometric devices.  In conclusion, if TODR is to be used clinically then the cutoff values would only be meaningful when established for the particular device used at the clinic.


QUESTIONS
1. Which of the below images is a Bland-Altman plot?

a. [image: image4.jpg]
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d. [image: image7.png]


 

2. Serial MAP readings should be discarded when there is greater than ____% variability in measurements.

a. 5

b. 10

c. 20

d. 40

3. What is the minimum number of blood pressure readings that should be obtained to calculate an accurate mean? 

ANSWERS:

1. a (b = Wilkinson dot plot, c = Kaplan Meier plot, d = box plot)

2. c
3. 4 (the first reading is discarded then a minimum of 3 additional readings should be collected, although 5-7 readings are better)

Rajeev et al. 2012. Pathology in Practice. JAVMA 240(8):957-961

Domain 1 - Management of Spontaneous and Experimentally-induced Disease Conditions

T3 - Diagnose disease or condition as appropriate

T4 - Treat disease or condition as appropriate 

SUMMARY

History: 3 year old spayed pit-bull “type” dog, submitted with 3 day history of anorexia and vomiting. This dog, and two others which have died, all became sick after a new puppy was brought to the household, having been obtained at a hog festival. The puppy itself also had been sick and died despite supportive therapy on a presumptive diagnosis of canine parvovirus infection.

Clinical Findings: Phys exam -  rectal temp = 39.67 °C (103.4 °F), dry, hyperemic mucous membranes.
Clinical Pathology:  Serology negative for: Dirofillaria immitis, Boriella burgdorfi and Erlichia canis. 

Fecal exam negative

Serum Biochem: BUN 72 mg/dL; creatinine 12.3 mg/dL; phosphate 106 mg/dL; TProtein 8.9 g/dL; globulin 5.3 g/dL; chloride 37r mg/dL; potassium 6.3 mmol/L; alk phos 219 U/L

Hematology: WBC 20.46x103; neutrophils 15.03x103; RBC 5.5x106. 

Subsequent History: Dog euthanized 10 days after admission, despite fluid therapy and antimicrobial treatment, in the face of continued worsening of renal function tests.

Necropsy: Kidneys – bilateral increased size, with radiating white streaks on cut surface extending from cortex to medulla. (See Figure)

Liver – slightly enlarged; Spleen dark and spongy; lungs congested with focal atelectasis; other organs and tissues essentially normal (no other lesions recognized).

[image: image8.png]



Histopathology: Kidney cortex plus medulla, extensive interstitial mixed infiltrate, plasma cells and neutrophils, with fewer lymphocytes and few macrophages, plus diffusely distributed fibroblasts with collagen, associated with widespread tubular degeneration, necrosis and regenerative changes; chronic active interstitial nephritis.

[image: image9.png]
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Morphologic Diagnosis: Kidney, cortex plus medulla, chronic active interstitial nephritis

Other Diagnostics: Kidney immunoflourescent histology staining with polyclonal anti-Leptospira antibody yielded the following (see Figure below).
[image: image11.png]



Molecular biology (PCR) for Leptospira was positive.
Agglutination testing for seven Leptospira interrogans serovars yielded highest results for serovars Grippotyphosa and Autumnalis, without being able to differentiate further.

Comments: 

· Leptospirosis is noted to be “one of the most widespread, under-diagnosed and fatal diseases in humans and other animals”. 

· One reason for under-diagnosing can be attributed to the early disease having a broad spectrum of clinical presentation, which can resemble a number of other febrile illnesses

· There are several classic species of Leptospira, with molecular techniques showing 17 species, three serogroups within which are grouped over 250 serovars.

· Serovars vary with the infected animal species and geographically. 

· Common leptospiroisis clinical signs in dogs include weakness, depression, anorexia, vomiting, polyuria, polydipsia, diarrhea, oculonasal discharge, icterus and renal and muscle pain.

· Leptospirosis lesions associated with subacute infection are characterized by interstitial nephritis as described in the present case. With chronic infection, inflammation remains, and is compounded by renal interstitial fibrosis.

· Early and specific diagnosis is considered crucial to successful treatment, as progressive disease involves multiple systems. Such early detection is through examination of blood and urine for the organisms. 

· Serology testing becomes more effective with longer infection.

· Microbiology is not considered useful for diagnosis, as the organism grows very slowly, plus samples can be contaminated by other organisms.

· Antimicrobial treatment with penicillin, ampicillin, amoxicillin and doxycycline have the best effectiveness.

· Hemodyalisis may be necessary due to severe renal disease.

· Vaccination can decrease incidence. For dogs, products containing Grippotyphosa, Autumnalis and Pomona serovars are recommended.

QUESTIONS
1. True or False. Leptospirosis is one of the most widespread, under-diagnosed and fatal diseases in humans and other animals
2. Which of the following is the best diagnostic technique for early detection of Leptospira, a key to effective treatment?

a. Direct exam of urine or blood

b. Serology

c. Renal biopsy

d. Bacteriology
3. Which of the following is not a clinical sign of Leptospirosis in dogs?

a. Diarrhea

b. Cough

c. Vomiting

d. Polydipsia/polyuria
ANSWERS

1. True
2. Direct examination of urine and blood
3. Cough

Greene et al. 2012. What Is Your Diagnosis? JAVMA 240(8):945-948 

Domain 1

 

SUMMARY: A 12 yo FS mixed breed dog presented with a 1-wk history of productive cough, lethargy, reduced appetite, and vomiting that was non-responsive to antibiotics.  Physical exam revealed depression, posterior weakness, fever, tachypnea with mildly increased effort, decreased to absent lung sounds in the left field, generalized lymphadenopathy, and cranial abdominal organomegaly.  Laboratory work indicated a mature neutrophilic leukocytosis, monocytosis, hyperglobulinemia, hypoalbuminemia, elevated alkaline phosphatase, and proteinuria.  Thoracic radiography revealed a homogenous soft tissue opacity in the left cranial lung lobe with associated lobar sign, and a shifting of the cardiac silhouette towards the left.  On abdominal radiography mild hepatomegaly and several radiolucent foci in the proximal metaphysis and diaphysis of both femurs were visible.  Ultrasonagraphy showed hepatization of the left cranial lung lobe.

Based on the above finding the top differentials included disseminated neoplasia and fungal infection.

Ultrasound-guided fine-needle aspiration of the lung revealed Blastomyces spp. and moderate pyogranulomatous inflammation.  Results were confirmed by urine Blastomyces antigen enzyme immunoassay.

Typical radiographic appearance of pulmonary blastomycosis consists of a diffuse to miliary interstitial pattern, and/or a alveolar with unstructured interstitial pattern, and/or a focal structured interstitial pattern.

Infection with Blastomyces dermatitidis is acquired by inhalation of aerosolized conidia, followed by transformation to pathogenic yeast phase in the terminal airways.  Both lymphatic and hematogenous dissemination are possible. 

The animal was treated with intraconazole, to be discontinued one month after clinical resolution.

 

QUESTIONS
1. Which of the following describes the blastospores of Blastomyces dermatitidis?

a. Difficult to detect with H&E, 1-4 um, ovoid, thin cell wall and a thin clear zone between the cell wall and cellular cytoplasm

b. On H&E 8-25 um, round to ovoid, retractile double-contoured wall

c. Relatively large (20-80 um, up to 200 um) spherules, double-contoured wall, mature spherules contain endospores

d. The best stain is Mayer’s mucicarmine because it stains the capsule, large capsule, thin wall, lacks endospores

2. In which states/regions of the USA is Blastomyces commonly found in the soil?

3. Blastomyces belongs to which class?

 

ANSWERS
1. b (a-Histoplasma capsulatum, c-Coccidioides immitis, d-Cryptococcus neoformans)

2. Mississippi, Missouri, Ohio River Valley

3. Ascomycetes

Arnold et al. 2012. What Is Your Diagnosis? JAVMA 240(7):821-826 

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

Task 3 and 4: Diagnose, treat disease or condition as appropriate

SUMMARY: 9 yo spayed female Miniature Schnauzer presented for vomiting and lethargy of 1 week’s duration. Physical examination included bilateral organomegaly on abdominal palpation and grade 4/6 heart murmur. CBC unremarkable. Chem profile: azotemia and hyperphosphatemia; Urine specific gravity 1.018 with proteinuria

Diagnostic Imaging: Bilateral enlargement of kidneys; slight irregularity of caudoventral margins of liver; opacity in the region of caudal mediastinum.

Differential Diagnosis Included:  Multicentric lymphoma, bilateral primary renal neoplasms with metastases; accessory lung lobe mass.

Abdominal Ultrasound: Multiple, variably sized hypoechoic nodules within both renal cortices and medullae in both kidneys with loss of all typical kidney architecture. Ultrasonography of  caudal aspect of the thorax and liver revealed an echogenic mass caudal to the heart.

Cytology Of An Aspirate From The Left Kidney Results: Multiple criteria of malignancy consistent with histiocytic sarcoma. 

Treatment: Aggressive supportive care did not improve azotemia after 48 hours; patient was then euthanized. 

Necropsy: Disseminated Histiocytic Sarcoma affecting kidneys, liver, spleen, lymph node, lung, adrenal gland, pancreas, gastrointestinal tract, and cerebellum. 

QUESTIONS

1. 
Disseminated histiocytic sarcoma (DHS) is a subtype of 1 of 3 histiocytic proliferative diseases recognized in dogs. Name the 3 groups.

2.   Are kidneys a common site for dissemination of histiocytic sarcoma? Name the common organs for dissemination.

3. 
What are the common causes of bilateral renomegaly?

ANSWERS
1. 
The 3 groups are: cutaneous histiocytomas, reactive histiocytosis, and histiocytic sarcomas.

2.   Lung, hilar and mesenteric lymph nodes, liver, spleen, and bone marrow are the most common organs affected by DHS.

3.   Common causes of bilateral renomegaly are: bilateral primary renal neoplasia, lymphoma, bilateral hydronephrosis due to obstruction of both ureters, and perirenal abscesses. 

Mackenzie et al. 2012. What Is Your Diagnosis? JAVMA 240(7):817-820

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: An 11 year old female spayed female Weimaraner presented for lethargy, decreased appetite, vomiting, weight loss, and melena for 3 months. A mass was palpated at the level of the middle abdomen. CBC showed microcytic hypocromic regenerative anemia, elevated WBC count, leukocytosis, neutrophilia, hypoproteinemia, hypoalbuminemia, hypokalemia, hypocalcemia. 
Abdominal radiographs were taken and an area of 8x5 cm mixed soft tissue opacity and irregular amorphous mineralization was visible in the midventral abdomen on lateral view and to the left of the lumbar vertebrae on ventro-dorsal view. Also, as incidental findings, some mineralized foreign material in the stomach lumen and bilateral DJD of the hip joints were observed. A mineralized intestinal or mesenteric mass caused by either the dystrophic mineralization of a soft tissue mass or by a bone producing mass. The other less likely differential of intestinal foreign body was also considered.
An exploratory laparotomy was performed and a 10 cm mass was removed via resection and anastomosis of the jejunum. Also a 2 cm nodule was seen and removed in the left lateral lobe of the liver.
Histological examination revealed that the intestinal mass had unencapsulated foci spindle shaped polygonal cell infiltrated producing osteoid and cartilage within  the tunica muscularis. The hepatic nodule had also this histological appearance. Based on this findings the diagnosis of extraskeletal osteosarcoma (EsOSA) was made. The owners of the dog elected to pursue chemotherapy. Chemotherapy was initiated with carboplatin 6 weeks after surgery. The second dose was delayed to 4 weeks after the initial surgery due to neutropenia. One week after the second dose the dog developed respiratory distress. The owners decided to discontinue treatment and the patient was lost to follow up.
 
EsOSA is an uncommon malignant mesenchymal neoplasm that occur more frequently in older dogs at the age of 10-11 years old. Female might be over rap represented but a sex predilection has not been confirmed. Frequent locations for this neoplasm are mammary glands, spleen, intestine, subcutaneous tissue, urinary tract and liver. A primary skeletal osteosarcoma has to be ruled out via scintigraphy, whole body radiographs, or necropsy. Such diagnostic procedures were not performed on this patient but due to clinical signs, physical exam findings and thoracic radiographs a primary skeletal osteosarcoma was considered unlikely. Another useful diagnostic technique to be considered would be abdominal ultrasound to confirm location of the mass seen on radiographs, and obtain a fine needle aspirate. Prognosis for EsOSA is poor, with patients not receiving chemotherapy surviving on average 33 days. Chemotherapy and surgical resection increase the survival time to 146 days.
 
QUESTIONS: True or False
1.
By definition a primary skeletal OSA has to be ruled out to allow a diagnosis of EsOSA.
2.
In addition to surgical and histopathological findings, another useful diagnostic technique to be considered would be abdominal ultrasound to confirm location of the mass seen on radiographs, and obtain a fine needle aspirate.
3.
Frequent locations for EsOSA are mammary glands, spleen, intestine, subcutaneous tissue, urinary tract and liver.
 
ANSWERS
1.
True
2.
True
3.
True
Bain and Fan. 2012. Animal Behavior Case of the Month. JAVMA 240(6):673-676 

Task 1:  Prevent, Diagnose, and Control Disease
 
SUMMARY: This article describes a case of a 6 month old neutered male Bull Terrier that developed repetitive tail chasing behavior.  This behavior started at 4 months age and signs worsened over time.  The dog would catch it's tail and cause trauma to it.

 

Physical exam findings were unremarkable, other than very full anal glands.  Fluoxetine and Ace promazine were prescribed to ameliorate these signs.  The motivation for the tail chasing behavior was considered to be most likely multifactorial.  The behavior increased during times of stress.  Additionally, irritating situations (e.g. allergy signs, full anal glands) precipitated the behavior.  Other factors that could be considered were a congenital problem, neoplastic processes, infectious disease, or inflammatory disease.

 

The owner used medical and behavioral therapy to help resolve this behavior.  The owner used systematic desensitization and  counter conditioning exercises to decrease the dog's level of stress in situations where the dog was fearful or highly aroused.  One year after the original evaluation, the dog continued to do well, and no longer performed the tail chasing behavior.  The dog continued to receive fluoxetine daily.
QUESTIONS
1.  Which of the following can be prescribed to veterinary clients to lightly calm and sedate dogs for travel or at home use?

a.  Propofol                                        
b.  Dexmedetomidine                           

c.  Ace promazine

d.  All of the above

2.  Which might predispose a dog to tail chasing behavior?\

a.  Tail trauma (e.g. tail caught in door)                       
b.  Full anal glands                                                     
c.  Stress

d.  All of the above

3.   Which agent is useful in the treatment of canine compulsive disorders?

a.  Gabapentin                                    
b.  Fluoxetine                                      
c.  Meloxicam
d.  None of the above

ANSWERS

1.  c     
2.  d     

3.  b

Harmon and Fine. 2012. ECG of the Month. JAVMA 240(6):668-672 

SUMMARY: A 9-year old 4.4kg castrated male Pomeranian was evaluated for murmur and a previous history of coughing. The dog was initially treated with amoxicillin-clavulanic acid for 2 weeks. At the recheck examination the coughing was resolved but the owner noticed a progressive inappetence and lethargy. Prior to the cardiographic evaluation the owner noted a possibly syncopal episode.

 

Auscultation of the heart revealed grade 4/6 left- and right- sided systolic murmurs that were equally intense over the mitral and tricuspid valves. Thoracic radiography showed marked generalized enlargement of the cardiac silhouette relative to the thorax and moderate left atrial enlargement. The initial ECG revealed sinus tachycardia with a regular rate of 180 beats/min. This rhythm looked interrupted by a strong exacerbation of the supraventricular tachycardia (SVT) with a ventricular depolarization rate of 250 beats/min. P’ waves were present in the terminal portion of each preceding T wave and were closer to the subsequent R wave than to the preceding R wave, consistent with a long RP’ SVT. P wave was positive in leads I, II, III and aVF; suggesting that the most likely rhythm diagnosis was atrial tachycardia.

Supraventricular tachyarrhythmias are defined as rapid rhythms that originate within the atria or AV junction near the bundle of His. It is recommended the identification and evaluation of P’ waves in assessing the underlying mechanisms. If P’ wave is closer to the preceding R wave than it is to the subsequent R wave, it is classified as  a short RP’ SVT. Another important consideration in distinguishing SVTs is the initiation and termination of the tachycardia. Tachyarrhythmias that have periods of acceleration and deceleration are more suggestive of automatic SVTs. The termination of an SVT with a ventricular premature complex is strongly suggestive of AV junctional involvement.
 

Ectopic atrial automaticity in a location other than the sinus node. Characteristic ECG findings are a long RP’ SVT with a gradual onset and offset, such findings were evident in the dog of this report. The treatment for these arrhythmias is difficult if abnormal automaticity is present and rate control is best achieved via administration of a combination of B-adrenergic receptor blockers and calcium channel blockers.

 

QUESTIONS: T or F

1. 
Short RP’ SVTs include orthodromic AV reciprocating tachycardia (OAVRT) and AV nodal reentrant tachycardia.

2.  
Long RP’ SVTs are typically AV node independent and include sinus nodal reentrant tachycardia, automatic atrial tachycardia, and intra-atrial reentrant tachycardia.

3.  
Given the tissue involved in sustaining SVTs, the QRS complex morphology is typically not normal.

 

ANSWERS
1. 
T

2.
T

3.
F 

 

 
Haifley and Hecht. 2012. Functionality of implanted microchips following magnetic resonance imaging. JAVMA 240(5):577-579 

Task 1

SUMMARY: The objective of this study was to determine the functionality of implanted microchip following magnetic resonance imaging (MRI) with a 1.0-Tesla unit based on the clinical relevance  that the use of MRI as a diagnostic imaging tool and the number of animal patients with implanted microchips increased within the past years.

53 client-owned patients including dogs and cats implanted with microchips were anesthetized with a variety of anesthetic protocols prior undergoing MRI and scanned for their individual microchip number with a universal microchip scanner using scanning technique guidelines provided by the manufacturer. The chip numbers were then recorded. One patient group underwent MRI of the brain and the remaining group underwent MRI of the spine with a 1.0-T MRI unit. For animals undergoing spinal imaging, contrast medium was injected intravenously on a case-by-case basis. The image scan times were recorded at the completion of the MRI. Following MRI, the microchip scanning procedure was repeated outside of the magnetic environment. In each of the 53 clinical cases, the patient’s microchip number before MRI matched the recorded number after MRI. These data indicate that the site of imaging, mean MRI scan time, brand or frequency of microchip, patient age or weight did not affect the function of the microchip.

The results of this study are useful for veterinarians recommending MRI to their clients whose pets have an implanted microchip. The present study did not collect information of the length of time the microchip has been implanted, and the longevity of the microchips was not examined. There was a limitation to this study by being conducted in a 1.0-T MRI facility and by using a small sample size of 53 patients. Currently clinical veterinary MRI units range in strength from 2.0-3.0-T. Further studies with stronger MRI scanners and larger number of cases were suggested.

QUESTIONS

1.
 Which is the clinical relevance of this study?

a. Effect of microchip on the MRI scanner.

b. The use of MRI as a diagnostic tool for the veterinary clinician in micro chipped dogs without losing the functionality of the microchip.

c. The extent of damage to the tissues surrounding the microchip following MRI scans.
2. Which strength of MRI scanner has been tested in this study?

a. 1.0-Tesla

b. 2.0-Tesla

c. 3.0-Tesla
3. True or false: The present study did not collect information of the length of time of the implanted microchip, and the longevity of the microchip was not examined.

ANSWERS
1. b

2. a

3. True

Witsberger et al. 2012. Associations between cerebrospinal fluid biomarkers and long-term neurologic outcome in dogs with acute intervertebral disk herniation. JAVMA 240(5):555-562
Task: Prevent, control, diagnose, and treat disease 

SUMMARY: This was a prospective study on the use of CSF biomarkers as prognostic indicators for dogs with intervertebral disk herniation (IVDH). 54 dogs with acute thoracolumbar IVDH (confirmed by diagnostic imaging and surgery) were included in the study. Dogs were classified according to Modified Frankel Scores (MFS) : grade 5 – paraspinal hyperesthesia, grade 4 – ambulatory paraparesis and ataxia, grade 3 – non-ambulatory paraparesis, grade 2 – paraplegia with intact nociception, grade 1 – paraplegia with no superficial nociception, grade 0 – paraplegia with no deep nociception.

Concentrations or activities of select biomarkers (lactate, calcium, glucose, CK, AST) were measured in the plasma and CSF within 18 hrs of admission. CSF was also evaluated for cytology and protein and MBP concentration. Dogs then underwent surgery (either hemilaminectomy or

pediculectomy) and outcome was classified as either successful

(ambulatory) or unsuccessful (non-ambulatory) during a minimum 3-mo follow-up. Sixteen clinically normal dogs from a research colony were used as controls for CSF samples.

Median CSF CK activity was significantly elevated in dogs with IVDH and an unsuccessful outcome compared to those with a successful outcome and to control dogs. ROC-curve analysis gave an optimal cutoff value of 38 U/L. When considered in conjunction with MBP concentration (previously shown to be a good prognostic indicator), probability of a successful outcome was >98% for dogs with values below the cutoffs for these two parameters, regardless of MFS status. Other variables measured were not predictive of outcome. Authors recommend multiple outcome predictors be used rather than nociceptive assessment alone, which is the most commonly used prognostic indicator.

As a side project, the authors froze aliquots of a subset of samples and stored at -80 for up to 11 weeks. CK activity from frozen aliquots did not correlate with fresh aliquots of the same sample; therefore CSF samples should be analyzed rapidly.

QUESTIONS:

1.
What parameter can be measured in the CSF and used as a prognostic indicator for dogs with IVDH?

a.
Protein concentration

b.
Lactate concentration

c.
CK activity

d.
MBP concentration

e.
Nucleated cell count

f.
Both C & D

2.
What is MBP?

3.
T/F: CSF samples can be stored at -80 for later analysis.

ANSWERS:

1.
f

2.
Myelin Basic Protein

3.
False

Larsen et al. 2012. Evaluation of recipes for home-prepared diets for dogs and cats with chronic kidney disease. JAVMA 240(5):532-539 
 
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions     

Task 2. Control spontaneous or unintended disease or condition 

Task 4. Treat disease or condition as appropriate 

One Line: Of the 67 home-prepared diets analyzed in this study, none provided adequate concentrations of all essential nutrients, as compared with the National Research Council’s (NRC’s) Recommended Allowances (RAs) for adult dogs and cats.

SUMMARY: This study evaluated 67 recipes (39 for dogs; 28 for cats) for home-prepared diets promoted for use in animals with Chronic Kidney Disease (CKD).  The nutritional profiles for recipes with the NRC’s RAs for adult dogs and cats were compared to these diets, and any modifications assessed for appropriate use in the management of CKD.  The 67 included recipes were analyzed with computer software to determine calories, macronutrient calorie distribution, and micronutrient concentrations.
Even though, most of the recipes included in this study were written or provided by veterinarians, the results indicated that many of them could lead to highly variable and inappropriate diets for CKD affected animals. Many of the recipes did not accommodate currently accepted nutritional strategies for managing CKD and none provided guidelines for use at any particular stage or type of disease.  Authors concluded by strongly suggesting that collaboration with a board-certified veterinary nutritionist is needed when creating dietary management programs for animal with CKD.

QUESTIONS
1. Match the following acronyms with their meanings.

    
Column A




Column B

a. 
MR




1.   Metabolizable Energy

b. 
MER




2.   Minimal Requirement

c. 
ME




3.   Dry Matter

d. 
DM




4.   Maintenance Energy Requirement

2. List some of the generally accepted strategies for nutritional management of CKD patients.


3. True/False.  For CKD treatment, phosphorus must not be changed, as it does not affect disease progression.





ANSWERS
1. a-2, b-4, c-1, d-3

2. Generally accepted strategies include:


Reduced intake of protein, phosphorus and sodium


Modified intake of Calcium and Potassium (as needed)


Enhanced Intake of water, water-soluble vitamins and omega-3 fatty acids

3. False.  For CKD treatment, phosphorous levels must be reduced to near or below the NRC’s RA in order to control hyperparathyroidism and hence delay disease progression.

Mouat et al. 2012. What Is Your Diagnosis? JAVMA 240(5):521-524 
Diagnosis, Control, and Treat Disease 
SUMMARY: The following clinical case report evaluates a two-year-old castrated German Shepherd dog presented at an emergency clinic because of a 1-day history of wheezing and anorexia. Prior to the acute respiratory onset, the dog had a 1-month history of intermittent coughing accompanied with mildly decreased appetite. During the clinical examination at the emergency clinic this dog was noticed having high rectal temperature and harsh lung sounds on auscultation. His CBC result revealed eosinopenia. A three-view thoracic radiography was taken. The diagnostic imaging findings showed a spherical, 6-cm-diameter, thin-walled, air-filled cyst-like lesion with a superimposed 14-mm-long oval soft tissue structure within the midventral portion of the lesion in the left cranial lung lobe. In addition in the ventral aspect of the cyst a second area of similar soft tissue opacity was found. Mixed interstitial and alveolar changes consistent with infectious, inflammatory, or aspiration pneumonia, hemorrhage, atelectasis, atypical edema or neoplasia, were present in the left lung lobes. In further evaluation of the lesion helical computed tomographic (CT) imaging of the thorax was performed. The results suggested that the cystic lesion contained fluid and gas, and communicated directly with a major bronchus of the left cranial lobe. Based on the radiographic and CT findings, differential diagnosis for the fluid- and gas-filled lesions were an acquired pulmonary cystic structure secondary to infection, inflammation, or trauma or of idiopathic origin; congenital malformation, or less likely cavitary neoplasia. A lung-lobectomy was recommended, but the owner of the dog elected conservative management including antimicrobial treatment with Clindamycin, which proved not to be successful. Therefore, a lung lobectomy was elected. The excised lung lobe was close examined and the thin-walled, gas-filled cyst was opened. Two pieces of intact dog kibble were found in the cyst. The excised tissue was submitted for bacteriologic culture and histologic evaluation. Moraxella sp. was grown. The results of histologic examination were consistent with a pulmonary vascular hamartoma most likely unrelated to aspiration pneumonia. It was suspected that the hamartoma, a benign tumor-like developmental malformation, created the air-filled space that directly communicated with a main stem bronchus which allowed the aspirated kibbles to become lodged within the lung. The dog recovered satisfactorily after surgery.
 
QUESTIONS
1.   What are the differential diagnoses for the fluid- and gas-filled left lung lobe cyst based on the radiographic and computed tomographic imaging of the thorax in the clinical case described above?
a.   Acquired pulmonary cystic structure secondary to infection, inflammation, or trauma
b.   Cavitary neoplasia
c.    Idiopathic origin
d.   Congenital malformation
e.   All of the above
2.   True or false? Pulmonary vascular hamartomas are closely linked to aspiration pneumonia.
3.   Final diagnosis in the clinical case described above was made by:
a.   Clinical examination
b.   Three-view thoracic radiography
c.    Helical computed tomographic imaging
d.   b+c
e.   Histological evaluation of excised lung tissue
ANSWERS
1.
e
2.
False
3.
e
 
Wakshlag et al. 2012. Evaluation of dietary energy intake and physical activity in dogs undergoing a controlled weight-loss program. JAVMA 240(4):413-419

SUMMARY: This prospective study was conducted to quantify physical activity and dietary energy intake in dogs enrolled in a controlled weight loss program and assess relationships between energy intake and physical activity, sex, age, body weight, and body condition score while achieving weight loss goals.  Dogs were fed a therapeutic diet with energy intake restrictions to maintain weight loss of approximately 2% per week.  All dogs were fitted with a collar mounted pedometer, and owners were asked to record each dog's dietary intake on a daily basis and to record pedometer measurements of the number of steps taken each day at a specific time for 2 week time periods.  Body weight, body condition score, and daily pedometer readings were recorded for each dog every 2 weeks until a body condition score of 5 or 6 (out of 9) was achieved.  Results indicated that daily intake per unit of metabolic body weight of active dogs was much greater than that of inactive dogs while maintaining weight loss goals.  The mean daily energy intake was roughly 27% higher for active dogs than for inactive dogs, suggesting the physical activity may influence allowable dietary energy intake during a successful weight loss program.

QUESTIONS

1.  
What percentage of dogs are overweight to obese?
2.  
Which diseases are increased in overweight dogs?

a.  
Osteoarthritis                   
b.  
Metabolic syndrome         
c.  
Renal disease

d.  
Cancer

e.  
All of the above
3.  
T/F:  As little as 11% weight loss is needed for clinical benefits to become evident.

ANSWERS

1.  
35-40%     
2.  
e      
3.  
True
Saenchez et al. 2012. Pathology in Practice. JAVMA 240(4):385-390 
Task: Prevent, control, diagnose, and treat disease


SUMMARY: An 11-month-old mixed breed FS dog presented with a firm, tan nodule in the left medial canthus on the bulbar conjunctiva, and left nasal discharge.  CBC and serum chemistry were within normal limits. Differentials for conjunctival masses include nodular granulomatous episcleritis, neoplasia, abscesses and granulomas secondary to fungal organisms, parasites, and foreign bodies.

 

Biopsy revealed numerous thread-like nematodes with multiple cuticular ridges, a prominent hypodermis, a small intestinal tract, and microfilaria in the uterus of female worms consistent with Onchocerca spp. A mixed inflammatory infiltrate of epithelioid macrophages, moderate eosinophils, and scattered lymphocytes and plasma cells was also present.

 

Ocular Onchocerca spp. has been reported in the western US and southern and central Europe. Clinical sings include conjunctivitis, chemosis, erythema & swelling. The most likely species to infect the dog is O. lupi. The parasite is transmitted in the blood meal of black flies (Simulium spp.) and gnats (Culicoides spp.). Other orbital helminths in dogs include Thelazia spp, Ancylostoma spp, Dirofilaria immitis, Angiostrongylus vasorum, Toxocara canis, and Trichinella spp.

 

After surgical removal of the mass the dog was treated with gentamicin ophthalmic solution q8h for 7 d and deracoxib SID for 6 d. The dog was also administered ivermectin once, 3 months after the surgery.

QUESTIONS
1.
Where is ocular Onchocera most common in dogs in the US?

a. 
Northern US

b.
Southern US

c.
Eastern US

d.
Western US

2.
How is Onchocera transmitted?

a.
Similium spp. 

b.
Aedes spp.

c.
Ixodes spp.

d.
Glossina spp.

3.
Name two of the most common tumors found in the canine conjunctiva? 

ANSWERS

1.
d
2.
a
3.
Squamous cell carcinoma, melanocytoma, melanoma, hemangioma, mast cell tumor, lymphosarcoma, adenocarcinoma of the gland of the 3rd eyelid

Adami et al. 2012.  Unusual perianesthetic malignant hyperthermia in a dog. JAVMA 240(4):450-453 

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

SUMMARY: This case report involved a 7 month old male Siberian Husky that presented with nonambulatory tetraparesis.  The animal was anesthetized for electrodiagnostic testing and biopsy (muscle and nerve) collection.  A slightly high rectal temperature and high muscle and liver enzyme activities were noted on physical examination, prior to anesthesia.  The animal was anesthetized on two separate occasions, with isoflurane and injectable anesthetics; and developed hypercarbia and mild hyperthermia and severe malignant hyperthermia, respectively.  A mutation of the RYR1 gene was not detected.  Treatment included active cooling (ice packs, alcohol applied to the foot pads, and cold IV crystalloid solutions), intermittent positive-pressure ventilation with 100% oxygen, and acepromazine administration (dantrolene was unavailable).  The dog recovered and was discharged after 13 days of hospitalization.  Dogs affected by genetic muscle disorders should be considered at risk for development of perianesthetic malignant hyperthermia, even when an RYR1 gene mutation is not present.
QUESTIONS
1. Which of the following is/are FALSE regarding Malignant hyperthermia (MH)?

a. Autosomal dominant disorder

b. Triggered by halogenated volatile anesthetics

c. Lactic acidosis and muscle rigidity seen in both pigs and dogs

d. All of the above are true
2. The _______ gene mediates the efflux of calcium ions from the sarcoplasmic reticulum.

a. RYR1

b. RYR2

c. MYM1

d. MYM2
3. Which of the following is the recommended therapeutic agent for treatment of MH?

a. Digoxin

b. Dobutamine

c. Diphenhydramine

d. Dantrolene

ANSWERS
1. c. Lactic acidosis and muscle rigidity not typically observed in dogs with MH

2. a. RYR1 gene

3. d. Dantrolene- intracellular calcium antagonist that has skeletal muscle relaxant properties

Carillo et al. 2012. What Is Your Diagnosis? JAVMA 240(4):375-378

Domain 1, T3

SUMMARY:  A round, nonpainful mass was found in an 11 year old intact male Shih Tzu on abdominal palpation.  Radiographs revealed an 8 cm diameter soft tissue opacity in the ventral left side of the abdomen.  Abdominal ultrasonography found the mass to be arising from the central portion of the spleen.  Differential diagnoses included splenic lipoma, myelolipoma, hemangioma, nodular hyperplasia, extramedullar hematopoiesis, hematoma, and hemangiosarcoma.  Laparotomy was elected to remove the spleen and identified the mass histologically as a splenic myelolipoma.  Myelolipomas are benign tumors consisting of fat with hematopoietic elements resembling bone marrow.  When fat is the main component it is difficult to differentiate ultrasonographically from lipomas.  When nonfatty material (blood, calcium, or myeloid tissue) is contained within the myelolipomas, the ultrasonographic appearance can have more nonspecific heterogeneous pattern.

QUESTIONS
1. What are 5 differential diagnoses for a soft tissue mass arising from the spleen?

2. What do myelolipomas mostly consist of?

3. What do myelolipomas generally look like on ultrasound?

ANSWERS
1. splenic lipoma, myelolipoma, hemangioma, nodular hyperplasia, extramedullar hematopoiesis, hematoma, and hemangiosarcoma

2. Myelolipomas mostly consist of fat and can have varying amounts of hematopoietic elements.

3. On ultrasound, fatty myelolipomas can look very much like a lipoma; if the myelolipoma has hematopoietic elements or nonfatty material it can look more heterogeneous.  

Phillips and Aronson. 2012. Use of end-to-end arterial and venous anastomosis techniques for renal transplantation in two dogs. JAVMA 240(3):298-303 

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

 

SUMMARY: A 3.5 month old sexually intact male Old English Sheepdog an a 14 month old sexually intact female Bull Terrier were evaluated at a veterinary medical teaching hospital for renal dysplasia and chronic renal failure, respectively.  Both animals had azotemia, anemia, and electrolyte abnormalities consistent with renal failure.  In both cases, renal transplantation was elected and suitable donor dogs were identified.  The recipient dogs in each case were started on immunosuppressive cyclosporine therapy and enoxaparin sodium prior to surgery.  Both the recipients and donors in both cases were prepared for surgery according to standard aseptic technique.  The donor kidney was removed with the artery and vein intact.  For each renal transplant, an end-to-side vascular anastomosis between the allograft vessels and the recipient’s external iliac vessels was performed.  The native kidneys were left in situ and the incisions closed in three layers.  No postoperative complications were encountered in either patient.  In both patients, the creatinine, calcium, and phosphorus levels returned to within normal range by day 2 post-operation.  In the Bull Terrier, the serum urea nitrogen (SUN) decreased to normal within 2 days of the transplant, but for the Old English Sheepdog , the SUN levels remained elevated for 3 months after surgery.  Both dogs were released form the hospital 6 days after surgery with continued immunosuppressive therapy and enoxaparin treatment and monitored closely.  

The Old English Sheepdog had stable allograft function for 20 months post-transplantation; at that time he began exhibiting signs of lethargy, inappetance, and had elevated concentrations of SUN and creatinine.  Abdominal ultrasound revealed that the transplanted kidney was enlarged, with pyelectasis and ureteral dilation resulting from a ureteral obstruction.  A 5cm oval mass in the right caudal abdomen was also detected.  Exploratory surgery was performed and revealed adhesions were causing the ureteral obstruction, and a mass was identified associated with the cecum.  The adhesions were broken down and a typhlitis performed to remove the mass.  After surgery, the dog’s azotemia resolved, however he developed septic peritonitis and was subsequently euthanized due to poor prognosis.  

The Bull Terrier had stable allograft function following transplantation, but developed infection with a Nocardia spp. 4 months after release from the hospital.  Although the infection initially responded to antibiotic therapy, it recurred 10 months post-operatively.  A second round of antibiotic therapy was instituted, but the dog was subsequently lost to follow-up and reportedly developed respiratory arrest of unknown cause and died 11 months post-transplantation.  

Renal transplantation has been described in small animals and there have been numerous reports describing the technique in both naturally occurring cases of renal failure and experimental transplantation.   In general the end-to-side anastomosis technique is the preferred method in humans.  There is little evidence in the human renal transplantation literature to support the exclusive use of one particular anastomotic technique, and renal end-to-side anastomosis to the external iliac artery has been compared to end-to-end anastomosis with the internal iliac arteries.  Advantages of the end-to-side anastomosis are that there is a 3-fold greater risk of stenosis at the anastomosis site with an end-to-end anastomosis compared to the end-to-side technique, and the difference in luminal diameters is minimized with the end-to-side technique.  However, vascular complications such as early thrombotic obstruction, late stenosis or fibrosis, and the steal phenomenon (a physiologic mechanism by which the blood flow to the allograft becomes inadequate and causes pain during ambulation or exercise) have been reported.  One study found that there was no difference in the incidence of these complications between these two techniques.  No specific studies have been done in dogs to determine if the placement or anastomotic technique used in renal transplantation affects outcome,  although the dogs in this study did not appear to have any complications related to the anastomosis.  In addition, advancements in the immunosuppressive regimens and post-operative management of canine renal transplant patients so that longevity in these patients is prolonged, allowing for further assessment of transplantation techniques and success.

QUESTIONS
1.
True or false: The end-to-side anastomosis technique used in renal transplantation is the preferred method used in humans and may provide a more effective technique for canine renal transplantation.

2.  
True or false: The immunosuppressive protocols used post-operatively in canine transplant recipients are always effective at controlling allograft rejection.

3.  
Both dogs in this study

a. 
Died from vascular complications related to the allograft anastomosis

b.  
Immediately had reductions in the serum creatinine and urea nitrogen levels to within normal range 12 hours after surgery

c.  
Experienced complete allograft rejection

d. 
Developed complications from the renal transplantation and/or the immunosuppressive protocol that ultimately lead to their deaths

ANSWERS
1.
True

2.  
False

3.  
d
 

Ellis and Krakowka. 2012. A review of canine parainfluenza virus infection in dogs. JAVMA 240(3):273-286 
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions 

Tasks: T1-T4, K7-K9. Epidemiology, preventive medicine, and diagnostic procedures. 
      
Introduction: Canine parainfluenza virus is recognized as the infectious cofactor in canine respiratory disease complex, commonly referred to as kennel cough. The agent is prevalent and highly communicable. The agent has been included in vaccines for dogs, although there is a paucity of evidence-based research to support this conclusion, undoubtedly there is less CPIV-associated disease in vaccinated populations. In small animal medicine, as with many pathogens in this population, there is no economic incentive to determine definitive etiologic diagnoses CPIV. This has largely become a forgotten virus.

Historical Perspective: Historically there has been a great deal of confusion over CPIV’s name and host range. The virus was first isolated in monkey cells; hence it was first named Simian virus 5. However, monkeys in the wild did not have serologic titers to Simian virus 5. A similar virus was isolated a decade later in dogs with respiratory disease. Epidemiological studies showed that dogs recovering from canine respiratory disease have antibodies to SV-5-like virus. Sequencing of 13 SV-5-like virus isolates from humans, dogs, pigs, and monkeys revealed a lack of sequence variation at both the nucleotide and amino acid levels. This lead to the recommendation that the virus be named parainfluenza 5 and prefixed with the name of the species when it was isolated. Parental and intranasal vaccines were developed. To date there has been relatively little primary research done on CPIV in dogs for more than 20 years.

Characteristics of CPIV: Canine parainfluenza virus is in the genus Rubulavirus of the subfamily Paramyxovirinae, order Mononegavirales. The virus is spherical to pleomorphic, 150- to 200-nm virion consisting of nucleocapsid surrounded by a lipid envelope. It is a single-stranded, nonsegmented, negative-sense RNA genome of ~15,000 nucleotides that comprise 6 genes arranged in invariant order: N-P-M-F-HN-L. A unique feature of CPIV is that it has a seventh gene, SH, located near the fusion (F) and hemagglutinin-neuraminidase (HN) genes. CPIV can grow in a variety of cells from different species in vitro. Characteristic growth in cultured cells was associated with cytopathic effect, including formation of syncytia and intracytoplasmic inclusion bodies.

Pathogenesis: Use of the dog as a model for pediatric PIV infections, has lead to the understanding that dual infection with CPIV and B. bronchiseptica results in increased concentrations of inflammatory mediator and bronchoconstrictor thromboxane, as well as neutrophilia in BAL fluid. CPIV in combination with other common respiratory pathogens can have pulmonary physiologic and chronic informatory effects beyond those normally attributed to acute viral infection. Although it has been documented that Bovine Parainfluenza Type 3 infects macrophages and suppresses immune function, reference books in the canine literature state that CPIV does not infect macrophages, however, studies needed to scientifically document this have not been done in the canine. 

Clinical Signs and Lesions Associated with CPIV Infections in Dogs: Clinical signs associated with CPIV include dry, harsh, hacking cough for 2-6 days as well as several days of pyrexia, mucous nasal discharge, pharyngitis, and tonsillitis. However, co-infection with other pathogens makes these clinical signs difficult to attribute to CPIV alone. Numerous attempts to reproduce these clinical signs in with CPIV alone have been unsuccessful. In many cases the clinical signs were very mild or entirely absent. Histological changes were most evident 6-12 days after infection and included catarrhal rhinitis with mixed inflammatory cell infiltrate in the mucosa, submucosa, and submucosal glands as well as tracheobronchitis and bronchiolitis with loss of ciliated cells, epithelial hyperplasia, and prominence of goblet cells.

Diagnostic Approaches to CPIV Infection in Dogs: Serology of acute and convalescent samples collected 10-14 days apart, using HI or VN tests, also ELISA. Postmortem testing is most efficiently and consistently definitive using immunohistochemistry.

Epidemiology of CPIV Infections: Canids are the primary or only target species for CPIV infection.  Among other caniforms, clinical disease has been documented only in ferrets, although other species, notably mustelids, may have similar susceptibility and response to infection. The restrictive nature in primates is complicated and unresolved. CPIV is unlikely to be a zoonotic in immunocompetent humans; its zoonotic potential should not be discounted in immunosuppressed individuals. 

Efficacy of CPIV Vaccines: Use of both parental and intranasal vaccines can significantly reduce upper airway disease typical of CPIV-infection. Duration of clinical immunity is currently not known, however, it is likely considerably < 3 years as implied by the most recent guidelines for canine vaccination.

Management of CPIV Outbreaks: Vaccination alone is inadequate to prevent CPIV-associated disease, especially in high-density populations. Attenuation of environmental cofactors has been successful in managing other multifactorial respiratory disease syndromes, such as shipping fever in cattle. Proper, routine cleaning of kennels with disinfectants which are effective against the virus, maintaining proper ventilation rates at 12-20 air exchanges/hour and humidity levels between 50-65% with an ambient temperature between 21° and 23.8°C can limit airborne transmission of this pathogen. Prompt isolation of animals showing respiratory disease is important; however, once an outbreak is underway, depopulating the entire facility for up to 2 weeks may be the only practical measure to contain infection, due to shedding of CPIV in subclinically infected and recovering animals.

QUESTIONS
1. TRUE or FALSE Canine parainfluenza virus has been a well studied virus since its discovery in almost 50 years ago.
2.  
A unique differentiating feature of canine parainfluenza virus when compared with other mammalian parainfluenza viruses is which of the following:
a.
It is comprised of only 5 genes, when the other viruses are composed of 6 genes. 

b.  
It has a variant order in the N-P-M-F-HN-L sequence. 

c.
It is a double-strained, rather than single-stranded RNA genome. 

d.
Canine parainfluenza virus has a seventh gene, the SH gene 

e.
There are no unique differentiating features of canine parainfluenza virus. 
3. 
Which of the following species are susceptible to canine parainfluenza virus: 

a. 
Ferrets 

b. 
Coyotes 

c. 
Domestic Canids 

d. 
Immunosuppressed primates 

e. 
All of the above 

ANSWERS

1. 
FALSE

2. 
d

3. 
e 

Marcus et al. 2012. What is your diagnosis? JAVMA 240(3):265-268 

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

Task K1: c. other diagnostic procedures (e.g., imaging techniques; EKG)

SUMMARY
History: A 6-year-old spayed female Labrador Retriever presented for a mass in the ventral neck that was reported to have been slowly increasing in size during the preceding 18 months. The mass was firm, nonpainful, and somewhat mobile in the left side of the intermandibular area, and measured approximately 4 X 7 X 7 cm. No palpable lymphadenopathy was noted. Increased breath sounds were auscultated over the laryngeal area, and all lung fields were clear on auscultation. A CBC revealed mild, weakly regenerative anemia. Serum biochemical analysis results were within reference limits. Radiographic views of the pharyngeal, laryngeal, and cervical areas of the neck were obtained:

[image: image12.emf] [image: image13.emf]
Diagnostic Imaging Findings and Interpretation: A well-circumscribed, bilobed, mineralized radiopaque mass that displaces the hyoid apparatus ventrally is evident on the lateral radiographic view. The mass is also observed on the ventrodorsal radiographic view in the left side of the intermandibular space, with displacement of the hyoid apparatus to the right. The remainder of the mass is poorly visualized on the ventrodorsal view because of the overlying skull. A CT of the region was performed:
[image: image14.emf] [image: image15.emf]
Figure 3—Transverse computed tomographic images (slice thickness, 3 mm) of the larynx and pharynx. A--Notice the large soft tissue mass with peripheral mineralization (arrows) causing displacement of the hyoid apparatus (arrowheads) and larynx to the right. B—In a more caudal portion of the mass, observe the internal oval hypoattenuating region representing a fluid component of the mass (arrow).

Computed tomographic findings confirmed the presence of the well-circumscribed, heterogeneous soft tissue mass with mineralization and internal fluid. The mass displaced the hyoid apparatus and larynx to the right, but did not appear to invade or involve the bones of the hyoid or larynx. 

Ddx: Differential diagnoses for the mass included chronic abscess, granuloma, atypical osteochondroma, extraskeletal osteosarcoma (EOSA), or other neoplasia.

Diagnosis: Because of the location and abnormal nature of the mass, surgical exploration of the laryngeal and pharyngeal area was performed, and the mass was resected. Histologic findings confirmed the presence of an EOSA. Extraskeletal osteosarcoma is a mesenchymal neoplasm of soft tissue and visceral organs that produces osteoid and has no involvement of bone or periosteal tissue. Extraskeletal osteosarcoma is an extremely aggressive disease, with a reported median survival time of 26 days without treatment. Prolonged clinical history of the patient described in the present report was atypical for this tumor. Current treatments for EOSA include surgical resection followed by chemotherapy.

QUESTIONS
1. How does extraskeletal osteosarcoma differ from typical osteosarcoma?

a. EOSA is a mesenchymal neoplasm

b. EOSA does not involve bone or periosteal tissue

c. EOSA is an aggressive neoplasm

d. EOSA cells produce osteoid

2. What is unusual about this presentation of EOSA?

a. Location of the mass

b. The mass did not involve the bone or periosteum

c. Chronic nature of the mass

d. Mineralization of the mass

ANSWERS
1. b
2. c
Mayhew et al. 2012. Comparison of surgical site infection rates in clean and clean-contaminated wounds in dogs and cats after minimally invasive versus open surgery: 179 cases (2007-2008). JAVMA 240(2):193-198 
Domain 3 – Research; TT3.11. Aseptic requirements for performing surgery 

 

SUMMARY
Introduction

· Clean and clean-contaminated open surgical procedures have surgical site infection (SSI) rates of 2.5-4.7% and 2.5-5%, respectively

· Goal: Compare SSI rates between minimally invasive surgery (MIS) and open surgery(OS) in clean and clean-contaminated procedures

Materials and Methods

· MIS cases – prospective; pleural or peritoneal cavity procedures 

· OS cases – retrospective (used an existing database); celiotomy or thoracotomy

· SSI = purulent discharge from the wound within 14 days of surgery

· Clean or clean-contaminated – followed NRC guidelines for classification

Results and Discussion

· SSI rate in the MIS group was 1.7% and in the OS group was 5.5%

· Differences in these rates were due to longer surgery times (105 vs. 75 min) and more animals where fur was clipped ≥ 4 hours prior to surgery (23% v. 11%) for the OS compared to the MIS group

· A lower degree of inflammation has been shown with MIS compared to OS 

· CO2impairs the inflammatory response to a lesser extent than exposure of the peritoneum to air

· Other factors that may play a role – number of personnel in the OR, experience level of the primary surgeon, and incision size (the larger the incision the greater the disruption to the integrity of the capillary network within the tissue)

· Conclusion = MIS may be associated with a lower SSI rate, compared with OS, but confounding factors inhibited the ability to classify surgical approach as an independent risk variable until further studies are done

 

QUESTIONS
1. List advantages of minimally invasive surgery versus open surgery in humans and veterinary patients.

2. List known risk factors for SSI in dogs and cats in clean and clean-contaminated wounds.

3.
Name factors involved in the etiopathogenesis of wound infections.

4.
Name one factor that has been shown to be predictive of resistance of tissues to wound infection.

ANSWERS
1. Humans = decrease in pain/discomfort, fewer wound healing and other complications, and a more rapid return to normal activity post-op; veterinary patients=reduction in pain and more rapid return to normal activity (these are less well documented in veterinary medicine compared with human medicine)

2. Use of propofol, a longer duration of anesthesia and surgery, concurrent endocrinopathy, male sex, and clipping of the hair at the surgical site prior to anesthetic induction

3. Presence and type of microorganisms, local wound environment, and systemic immune defense mechanisms

4. Subcutaneous oxygen tension (greater oxygen tension has a protective effect; laparoscopic procedures have been shown to be associated with lower oxygen tension perhaps due to the pneumoperitoneum which increases systemic vascular resistance and decreases the cardiac index)

Petre et al. 2012. Safety and efficacy of laparoscopic hepatic biopsy in dogs: 80 cases (2004-2009). JAVMA 240(2):181-185 
 

Domain 4 – Management of spontaneous and experimentally induced diseases and conditions; Task 3 – Diagnose disease or condition as appropriate  

 

SUMMARY: Indications for Hepatic biopsies in dogs include high hepatic enzymatic activities for 30 days or more, ultrasonographic lesions and disease staging in patients with neoplasia. The purpose of the study reported here was to evaluate the safety and efficacy of laparoscopic hepatic biopsy in a larger population of dogs. The hypothesis was that laparoscopic hepatic biopsy would be as safe or safer than other biopsy techniques and would yield sufficient samples to obtain a histologic diagnosis.

 
Medical records of dogs included signalment (age, breed, sex, BW), initial complaint, perioperative and postoperative PCV, platelet count, PT (prothrombin time), PTT (partial thromboplastin time), ALP, ALT, and AST, surgical time, whether laparoscopy was converted to laparotomy, whether transfusion was administered, hospitalization time and histologic diagnosis. Surgical complication were defined as conversion to laparotomy and anemia requiring transfusion.

 

< 37% and were considered to be thrombocytopenic if the platelet count was < 150,000 platelets/mL. Dogs were considered to have a coagulopathy if the PT was > 12.8 seconds or the PTT was > 23.9 seconds or if the PT determined in-house was > 17 seconds.

 

For laparoscopic hepatic biopsy, dogs were anesthetized and positioned in dorsal recumbency. A trocar cannula was inserted on the ventral midline 2 to 3 cm caudal to the umbilicus by means of the Hasson technique. Traction sutures were placed on either side of the linea alba and tied around the trocar cannula, and a 5- or 10-mm laparoscope was introduced for examination of the abdomen. The peritoneal cavity was distended with carbon dioxide to a pressure  12 mm Hg, and a right paramedian trocar cannula was placed to allow insertion of a 5-mm cup biopsy instrument into the abdomen. Before any hepatic biopsy samples were obtained, the diaphragmatic and visceral surfaces of each liver lobe were evaluated for gross lesions. The cup biopsy instrument was introduced and advanced until a sample of hepatic tissue could be obtained. Three to 6 samples (including peripheral and central hepatic parenchyma from multiple liver lobes) 30 seconds with the cup biopsy instrument and then pulling the tissue sample out with gentle traction in a twisting motion. The biopsy site was visually assessed for evidence of hemorrhage; hemorrhage was controlled by applying pressure with a blunt probe and, when necessary, by applying absorbable gelatin material. 

 

Mean surgery time for dogs that underwent laparoscopic hepatic biopsy alone was 35 minutes (median, 35 minutes; range, 13 to 60 minutes). 76 dogs of the 80 survived to hospital discharge. 3 dogs required conversion to laparotomy. 3 required blood transfusion, these dogs were anemic prior to surgery.

 

It was concluded that laparoscopic hepatic biopsy is a safe procedure in dogs, with low morbidity and mortality rates, that typically yields sufficient samples for histologic examination. However, because of the possibility of disagreement among histologic diagnoses, multiple samples should be obtained.

 

QUESTIONS: True or False?
1.  
Currently accepted methods for dogs include percutaneous needle biopsy with or without ultrasound guidance and various intraoperative techniques such as punch biopsy, the guillotine method and use of an ultrasonically activated scalpel.

 2. 
The study was carried out on client owned dogs.

 

ANSWERS
1.    True

2.    True

Ettinger et al. 2012. Evaluation of plasma N-terminal pro-B-type natriuretic peptide concentrations in dogs with and without cardiac disease. JAVMA 240(2):171-180 
SUMMARY: Natriuretic peptides of the B-type are neuroendocrine hormones that are synthesized constitutively in atrial myocytes and released in response to volume or pressure overload.  B-type natriuretic peptide (BNP) is synthesized in atrial myocytes in the healthy heart and is acutely released in plasma in response to atrial stretch.  In humans and dogs, assays have been developed to measure the biologically active C-terminal fragment and nonbioactive NT-proBNP, which is an indicator of BNP activity.  The nucleotide sequence of preproBNP in dogs is 45% homologous to the human sequence, and antibodies specific to the canine peptide have been developed for measurement of plasma BNP and NT-proBNP.

Plasma BNP and NT-proBNP are widely used in human medicine for differential diagnosis of left ventricular dysfunction in acute myocardial infarction and CHF.  Concentrations of these hormones have been reported as predictors of death, repeat hospitalizations, and other events associated with CHF.  Plasma concentration of BNP has also been described as more sensitive and specific than evaluation of chest radiographs or ECG for the prediction of heart failure and has an improved cost-benefit value, compared with results of echocardiographic evaluation.

In dogs, plasma BNP concentration has been found to correlate with pulmonary capillary wedge pressure and with heart failure classification according to the New York Heart Association functional classification scheme.  Plasma concentrations of BNP and NT-proBNP were also reported to be increased in dogs with myxomatous mitral valve disease, CHF, and occult dilated cardiomyopathy.  Circulating concentrations of BNP and NT-proBNP may also be useful as predictors of death in dogs with dilated cardiomyopathy or cardiac valve disease, respectively.

The authors state that commercially available canine NT-proBNP assay is not currently available in the United States, although it was developed and in use in the United Kingdom.  Despite intense interest within the research community, measurement of NT-proBNP has not yet become the standard of care in veterinary practices. This may result from concerns about analyte stability, uncertainty regarding reference ranges, potential variability attributable to other diseases, and a lack of compelling data from large controlled studies.

The purpose of this was to evaluate plasma N-terminal pro–B-type natriuretic peptide (NT-proBNP) concentrations in a large, diverse, well characterized population of dogs with and without cardiac diseases and to define the upper reference limit for plasma NT-proBNP concentrations in healthy dogs.  This study would thus provide possible scientific justification to use of this assay in the in the United States. The authors used a cross-sectional single center study design which included 1,134 dogs of varying breeds, sex, and ages.
Materials and Methods: Dogs underwent blood sample collection, physical examination, ECG, and echocardiographic and thoracic radiographic evaluations. Cardiac status was graded by use of a 9-grade cardiac disease classification system and a simplified 4-stage cardiac scoring system. Vertebral heart score (VHS) was assessed in 280 dogs. Associations of plasma NT-proBNP concentrations with multiple variables were evaluated via univariate and multivariate linear regression analysis. Sensitivity and specificity of NT-proBNP concentrations and of VHS to discriminate between dogs with and without clinical signs of cardiac disease were evaluated via receiver-operating characteristic curve analysis.

Results: 974 dogs had cardiac disease, 37 had noncardiac-related disease, and 123 were healthy. Plasma NT-proBNP concentrations correlated with cardiac grade and stage; VHS was also associated with cardiac grade.  At a cutoff of 874 pmol/L, sensitivity and specificity of NT-proBNP concentration to detect clinical signs of cardiac disease were 70% and 83%, respectively; for VHS, sensitivity and specificity were 56% and 85%, respectively, at a cutoff of 11.5.  Mean NT-proBNP concentration was significantly increased in dogs with cardiac-related dyspnea or coughing, compared with dogs in which these signs were noncardiac related.

Conclusions/Clinical Relevance: Results suggested that 900 pmol/L is the upper reference limit of plasma NT-proBNP concentration in dogs. The authors conclude that plasma NT-proBNP levels may be a useful tool for staging of cardiac disease and identifying cardiac-related coughing or dyspnea in this species. 

QUESTIONS
1. Plasma concentrations of BNP and NT-proBNP have reported to be increased in dogs with which of the following conditions?

a. Myxomatous mitral valve disease

b. Atrial thrombus

c. Pulmonary embolism

d. Heart worm disease.

2. What is the upper reference limit of plasma NT-proBNP concentration in dogs?

a. 500 pmol/L

b. 750 pmol/L

c. 900 pmol/L

d. 1200 pmol/L

ANSWERS
1. a
2. c
Thieman-Mankin et al. 2012. Comparison of short-term complication rates between dogs and cats undergoing appositional single-layer or inverting double-layer cystotomy closure: 144 cases (1993–2010). JAVMA 240(1):65-68 
SUMMARY: The purpose of the study reported here was to compare short-term complication rates associated with dogs and cats undergoing cystotomy closure by use of an inverting double-layer pattern with those associated with dogs and cats undergoing cystotomy closure by use of an appositional single-layer pattern. 

Cytostomies are common surgical procedures in clinical practice and are most often performed to remove cystic calculi. The main goal of the cystotomy closure is to ensure a watertight seal. The urinary bladder is one of the most rapidly healing organs in the body and regains nearly 100% of normal tissue strength in 14-21 days.

Historically double-layer closures have been performed but there have been reports of delayed wound healing and decreased urine capacity with this method. 

A study in rats has shown that single-layer continuous closure resulted in rapid healing that was biomechanically and histologically similar to cystotomy closure with an inverting Cushing suture pattern. 

Study: Group A - Appositional single-layer closure; Group I - Inverting double-layer closure

Results/Discussion: Findings suggest that an appositional single-layer suture technique for cystotomy closure is appropriate for clinical use in dogs and cats. Animals in group A did not have a significantly different short-term complication rate or duration of hospitalization, compared with that of animals in group I.

QUESTIONS
1. T/F:  Animals in group A (single-layer) had significantly more complications and therefore the double closure is recommended. 

2. What rodent has been used to evaluate single-layer cystotomy closure? 

3. How quickly does the urinary bladder regain normal tissue strength?

ANSWERS
1. False

2. Rat

3. 14-21 days

Cramer et al. 2012. Pathology in Practice. JAVMA 240(1):47-50 
SUMMARY: A 5 year old 22.4 kg spayed female Pointer was evaluated because of a seizure observed that day by the owner.  Animal was disoriented on presentation with a slight hemoconcentration and thrombocytopenia.  The chemistry panel was normal.  The dog tested negative for D. immitis antigen, Anaplasma phagocytophilum antibodies, Ehrlichia canis antibodies, and Borrelia burgdorferi antibodies.  The animal was treated with a dose of diazepam and IV fluids and released to the owner.

Three days later, the dog had another seizure of 5 minutes’ duration.  Physical exam revealed the dog was disoriented, ataxic and nervous.  The dog was again treated with diazepam and since tests had shown serum antibodies to Rickettsia ricketsii (RMSF) the dog was stared on a course of doxycycline.  The owners declined CSF analysis and a CT scan.

Three days later the dog suffered another seizure and was admitted to an emergency hospital.  At the hospital the dog had a fourth seizure (grand mal), began circling to the left and began intermittent reverse sneezing.  Treatment for the seizures was initiated but the dog died before a CT scan could be performed.

At necropsy, a large infiltrative mass that extended from the ethmoid turbinates into the left nasal cavity and left frontal sinus and through the cribriform plate into the rostral cranial cavity was detected.  Within the cranial vault, the mass was 2cm in diameter, firm, and homogenously pink to white and obliterated olfactory brain lobes.  White matter of the left frontal lobe was markedly expanded, causing midline deviation and compression of the right frontal lobe.  The cerebellar vermis protruded slightly from the occipital foramen.  Abundant yellow, mucoid material was present within the left frontal sinus.  The meninges were variably thickened and fibrotic.

Morphologic Diagnosis:  infiltrative, well differentiated adenocarcinoma of the nasal cavity with severe locally extensive white matter edema.

Differentials included:  CNS inflammation, intracranial mass, metabolic disease, neurotoxicosis, RMSF, neoplasia, inflammation, or idiopathic epilepsy.

Sinonasal neoplasms are uncommon in dogs, and reported incidences range from 0.6% to 0.77%.  Nasal adenocarcinomas develop more commonly in older dogs (mean age 10 years; age range 4-14 years).  Dolicocephalic breeds are predisposed to development and exposure to topical insecticides for fleas and ticks may increase the risk of nasal adenocarcinoma development.   Metastatic disease is reported to occur in 8-46% of cases.  Radiation therapy is the mainstay of treatment.  Efficacy can be improved through concurrent administration of chemotherapeutic agents.  Dogs with nasal tumors (including carcinomas and sarcomas) that undergo radiation therapy are reported to have median survival times of 8-31 months, with shorter survival times if there is cribriform plate involvement.

QUESTIONS

1. T/F. Brachycephalic breeds are predisposed to the development of nasal adenocarcinomas. 

2. T/F. Chemotherapy is the treatment of choice for nasal adenocarcinomas in dogs.

ANSWERS
1. False - Dolicocephalic breeds are predisposed. 

2. False - Radiation therapy is the treatment of choice. 

de Brito Galvao et al. 2012. What is Your Diagnosis? JAVMA 240(1):37-39 

SUMMARY: A 3-yr-old MN Pekingese presented for a coughing history of 3 months, radiographic evidence of pneumonia, and a history of improvement on antimicrobials, antitussives, bronchodilators, and anti-inflammatory drugs. Upon discontinuing antimicrobials, signs worsened.

PE was WNL except for coughing. Thoracic radiographs showed a soft tissue opacity in the ventral left caudal lung lobe. Bronchoscopy showed the left main stem bronchus was filled with mucopurulent material; E. coli and P. multocida were cultured. The dog was treated with azithromycin and enrofloxicin for focal pneumonia. The dog again improved, but several months later after discontinuing antibiotics the coughing recurred. Radiographs showed the same lesion seen previously, and CT was performed, showing a contrast-enhanced soft-tissue structure in the bronchus and pulmonary parenchyma. Thoracotomy with left caudal lung lobectomy was performed; a 3.0 cm long wooden stick was present through the lobe with focal abcessation.

 QUESTIONS

 1. 
What differentials should be considered for soft tissue/fluid opacity in a bronchus?

 2.  In dogs, bronchial foreign bodies are most often affect which lung lobe?

ANSWERS

1. 
Bronchitis, bronchial (mucous) plug, bronchial foreign body

2.  
Right caudal (FBs typically lodge in R bronchus because it has a slightly larger diameter than the left)
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