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All sections must be answered

Subsections of questions are of equal value unless stated otherwise

Paper 1: Veterinary emergency medicine and critical care

Section A: Essay

Answer one (1) of the following two (2) questions. This section is worth 25% of total marks.
1.
Discuss the pathophysiology of the changes in haemostasis and the interaction between haemostasis and inflammation that occur in sepsis. Your answer should cover the following points:

· current understanding of normal haemostasis

· haemostatic abnormalities that develop in sepsis

· inflammatory system effects on coagulation

· coagulation system effects on inflammation

· potential sequelae of coagulation and inflammation in sepsis.
2.
Discuss snake envenomation in Australia. Your answer should include:
a) An overview of snake envenomation in domestic animals:
· snake species of veterinary importance and the appropriate monovalent antivenom for each

· the pathophysiology of the various toxins found in snake venoms. 
b) Then, choosing one (1) of the highly venomous species of snake reported to have envenomated dogs, describe the specific management of envenomation of dogs, including all the following points:
· diagnosis of envenomation

· methods of snake identification

· venom components

· clinical signs

· treatment of envenomation

· potential complications of envenomation.
Continued over page

Section B
This section is worth 50% of total marks. Answer eight (8) of the following nine (9) questions. Each question is worth equal marks. 

1.
Relative adrenal insufficiency (RAI) may occur in critically ill patients. Explain the hormonal abnormalities that may be present, clinical signs, diagnosis and treatment of RAI. 

2.
Intensive insulin therapy in non-diabetic human patients is currently controversial. Discuss the potential advantages and dangers of intensive insulin therapy in critically ill non-diabetic patients. Justify your opinion whether intensive insulin therapy should be recommended in critically ill non-diabetic veterinary patients. 

3.
Discuss and justify your opinion regarding the routine use of atropine in the treatment of tick paralysis within Australia. 

4.
Bufo marinus (cane toad) toxicity is a common problem in Australia. Answer both the following:
c) List the clinical significant toxic components and briefly explain the mechanism of action of these toxins. 

d) List the common clinical signs of cane toad toxicosis. 

5.
Illustrate or briefly define the factors involved in the control of cerebral blood flow.

6.
A recent consensus definition for veterinary acute lung injury (ALI) and acute respiratory distress syndrome (ARDS) was published in the Journal of Veterinary Emergency and Critical Care (2007). What diagnostic criteria must be met to diagnose ALI/ARDS and what clinical findings exclude a diagnosis of ALI/ARDS? 

7.
Diltiazem therapy has potential benefits in the treatment of acute renal failure. Explain the mechanisms by which diltiazem therapy might benefit acute renal failure.
Continued over page

8.
Dialysis disequilibrium is a reported complication of haemodialysis. Answer the following parts of this question:
e) Which organ system signs are primarily manifested by dialysis disequilibrium?
f) What are the clinical signs of this syndrome and why does it occur? 

g) Why is dialysis disequilibrium a complication of haemodialysis and unlikely to occur in peritoneal dialysis?
9.
Regarding the Circulation (2005) recommendations for basic cardiopulmonary resuscitation (CPR), answer both parts of this question:
h) What is the rationale behind the recommendations for basic CPR in humans changing from ABC (airway, breathing, cardiac) to CAB (cardiac, airway, breathing)?

i) What is the relevance of this change to veterinary medicine? 

Section C
This section is worth 25% of total marks. Answer all the following fifteen (15) questions. Each question has equal value. 

1.
A study of acute anaphylaxis in Dirofilaria immitus-sensitised cats was published in the Australian Veterinary Journal (2006). List the four (4) significant abnormalities reported after antigen challenge.
2.
A case-series of the toxic effects of the shrub Duranta erecta (golden dewdrop, Sheena’s gold, or Geisha girl) was reported in the Australian Veterinary Journal in 2006. What clinical signs are consistent with ingestion? 

3.
List the common clinical signs of primary hypoparathyroidism. 

4.
What is the relevance of the Mik antigen in regards to feline transfusions?

5.
What are the potential causes of polyuria in pyometra?

Continued over page

6.
Haematological changes associated with acute haemorrhage may vary over time. For each of the following time periods, list the potential haematological changes for a patient suffering from acute severe haemorrhage secondary to trauma. For each time period below, your answer should include packed cell volume, total solid/protein concentration, red cell morphology, neutrophil count and platelet count:
· after trauma but before treatment

· one day after fluid resuscitation with crystalloids

· five days after trauma (assume no transfusion therapy).
7.
List four (4) toxins for which emesis is always contraindicated. For each toxin, give one (1) brief reason to explain why emesis is contraindicated.

8.
What is refeeding syndrome? What are risk factors for the development of refeeding syndrome in a patient? 

9.
The circumcostal gastropexy technique for gastric dilation and volvulus cases can have a major complication that may affect anaesthesia. What is the complication, and what effects could this complication have on anaesthesia? 

10.
What specific laboratory criteria are diagnostic of the presence of uroabdomen? 

11.
List three (3) diseases that are reported to increase the risk of pulmonary thromboembolism (PTE). Give one (1) reason for the increased risk of PTE in each disease listed. 

12.
List the electrolyte abnormalities that can occur secondary to magnesium deficiency. Briefly describe why hypomagnesaemia predisposes to the changes you have listed. 

13.
List six (6) differential diagnoses that have been reported to cause pericardial effusion with tamponade in dogs.

14.
List endothelial factors that inhibit platelet binding in healthy patients. 
15.
List preoperative risk factors that have been associated with an increased rate of dehiscence after intestinal resection and anastomosis in dogs.

End of paper
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The questions in this paper are all based on a single case that has a number of presenting problems. The case information is presented first. Read this carefully. There follows six (6) questions, each of which has multiple subquestions. Each question focuses on a portion of the presenting problems in this patient.  
You are required to answer four (4) of the six (6) questions
Each question is of equal value and should take approximately one (1) hour to answer. Each question relates to the presented patient but is a stand-alone question; no question depends on having answered any of the other questions. Choose any four (4) of the questions.
Paper 2: Veterinary emergency medicine and critical care
Background information

Case presentation
A laterally recumbent 10-kg brown mongrel intact male dog is presented. There is no history or evidence of trauma. The dog has been left at a boarding kennel for two weeks while the owners were away on vacation; the owners collected the dog from the kennel this morning, one hour before presentation. The kennel personnel reported that the dog had not eaten anything for the past week and stopped moving around yesterday. No veterinary attention was sought. The kennel personnel were quite angry that the owners had brought them a dog that would not eat.

Physical examination findings
The dog’s physical examination findings are as follows:
· unresponsive to loud noise and a strong toe pinch

· severe obtundation

· laterally recumbent, unable/unwilling to maintain sternal recumbancy or ambulate
· menace response absent; palpebral reflex and papillary light reflex present 

· skin over the thorax stands in a fold when lifted

· mucous membrane colour is very pale and the capillary refill time is four seconds

· extremities are cool to the touch and the femoral artery pulse quality is poor

· heart rate is 200 bpm, a 3/6 systolic murmur, and irregular heart sounds associated with pulse quality variability and absences

· breathing rate is 80 breaths/minute, auscultation reveals widespread crepitant lung sounds (crackles) that are difficult to hear on the ‘down side’
· rectal temperature is 31oC.

Physiologic parameters

· central venous pressure is -5 cm H20

· arterial blood pressure 60 systole/20 diastole with a mean of 30 mmHg.
Laboratory parameters
· packed cell volume 15%, hemoglobin 50 g/L

· total protein 20 g/L

· glucose 1.2 mmol/L

· blood urea nitrogen 53 mmol/L, creatinine 530 μmol/L, phosphorous 4.6 mmol/L
Continued over page
· WBC 47.6 x 109/L, neutrophils 32.1, bands 8.7, metamyelocytes 4.3

· platelets 12.3 x 109/L(no petechiae were observed on physical exam)

· prothrombin time 40 seconds (normal 10 seconds); partial thromboplastin time 110 seconds (normal 15 seconds), d-Dimers 3 units (normal <0.25)

· sodium 195 mmol/L, potassium 1.9 mmol/L, ionised calcium 0.4 mmol/L, chloride 174 mmol/L

· PaO2 50 mmHg (FIO2 0.21; sea level), PaCO2 40 mmHg; pH 7.0 units; base deficit/excess –20 mmol/L; bicarbonate 6 mmol/L; total carbon dioxide 8 mmol/L

· alanine aminotransferase 30 U/L; aspartate aminotransferase 25 U/L; alkaline phosphatase 75 U/L; bilirubin 2 μmol/L.
Questions
You are required to answer four (4) of the six (6) questions.
1.
Answer all the following:
j) What is the mechanism of the prolonged capillary refill time and what are your differentials in this patient?

k) What is the mechanism of the poor pulse quality and what are your differentials for this patient?

l) What is the mechanism of the auscultated heart murmur and what are your differentials for this patient?


After hearing the irregular heart sounds, you record the following electrocardiogram:
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m) What are the general mechanisms by which this arrhythmia might be caused?
n) Pick one (1) of the above mechanisms (in part 1.d) and explain it.

Continued over page

o) What are the general criteria for deciding whether or not this arrhythmia should be treated?

p) What drug is generally considered the first choice therapy for this arrhythmia?

q) What is its mechanism of action?

After the abnormal auscultatory findings, you decide to take a thoracic radiograph. The radiograph reveals a diffuse alveolar pattern with a moderate pleural effusion present on the right side. The heart and pulmonary vessels can not be clearly visualised due to the severity of the alveolar infiltrates. Answer all the following:
r) Interpret this animal’s PaO2 
s) What are the general mechanisms (not diseases) by which an animal can develop the measured PaO2?

t) Pick one (1) of the above cited general causes (in part 1.j) and explain its mechanism.

u) Which of these mechanism(s) are most likely in this patient?

2.
Answer all the following:
v) Based on the measured blood gases, is there any evidence to suggest that these lungs have reduced oxygenating ability (increased venous admixture)? Justify your answer.

w) Given the radiographic findings and the measured PaO2, you decide to implement oxygen therapy. Describe one (1) way in which you could accomplish this (cite oxygen flow rate that you would use and approximate FiO2 obtained at this flow rate); explain your goal of therapy, and list the relative benefits and disadvantages of this approach.

x) Unfortunately, the PaO2 did not increase despite any form of oxygen therapy in this patient. Explain how this could happen.

y) You decide to try positive pressure ventilation (PPV)? What are your desired endpoints of this procedure and what ventilator settings would you use to obtain them?
z) What adverse effects can be associated with PPV? What is the mechanism of each of these effects, and how would you minimise their occurrence?

aa) Write comprehensive patient care orders and contingency orders for the care of a patient being maintained on a ventilator.
Continued over page

3.
Answer all the following:
ab) Comment on the central venous pressure measurement in this patient, and explain why it might be a problem for this patient.

ac) How would you address the central venous pressure in this patient?

ad) Comment on the arterial blood pressure measurement in this patient, and explain why it might be a problem for this patient.

ae) How would you address the arterial blood pressure in this patient?

af) Blood pressure was measured by oscillometry. How does oscillometry work?

ag) What are the criteria for implementing drug therapy in the support of blood pressure in this patient?

ah) List drugs that could be used for augmenting blood pressure in this patient. Cite the mechanism of action and one (1) potential problem associated with each.

ai) What is the association between arterial blood pressure and cardiac output?

aj) What are the principles of thermodilution measurement of cardiac output?

ak) In the absence of a specific cardiac output measurement, how might you estimate the adequacy of cardiac output in this patient?

4.
Answer all the following:
al) Define each of the following terms:

· preload

· contractility

· afterload

· arterial blood pressure

· systemic vascular resistance.
am) You have decided to administer an isotonic, polyionic crystalloid to this patient. Discuss dosages and endpoints. List problems that might be caused by this therapy.

an) Comment on this animal’s packed cell volume and haemoglobin concentration, and what problems (if any) that might be caused by these values.
Continued over page

ao) Discuss your treatment of this animal’s packed cell volume and haemoglobin concentration. List the problems associated with this therapy and how you would monitor or minimise the occurrence of each.

ap) Comment on this animal’s total protein concentration, and what problems (if any) might be caused by these values.

aq) Discuss your treatment of this animal’s total protein concentration. List the problems associated with this therapy and how you would monitor for, and minimise the occurrence of, each.

5.
Answer all the following:
ar) Comment on this animal’s glucose concentration, and cite the mechanism(s) of harm to the patient (if any).

as) Outline your treatment of this animal’s glucose concentration.

at) Comment on this animal’s blood urea nitrogen (BUN) and creatinine concentration and cite the mechanism(s) of harm to the patient (if any).

au) Outline your treatment of this animal’s BUN and creatinine concentration.

av) Comment on this animal’s coagulation parameters and cite the mechanism(s) of harm to the patient (if any).

aw) Outline your treatment of this animal’s coagulation parameters.

ax) Comment on this animal’s sodium concentration and cite the mechanism(s) of harm to the patient (if any).

ay) Outline your treatment of this animal’s sodium concentration.

az) Comment on this animal’s potassium concentration and cite the mechanism(s) of harm to the patient (if any).

ba) Outline your treatment of this animal’s potassium concentration.

bb) Comment on this animal’s ionised calcium concentration and cite the mechanism(s) of harm to the patient (if any).

bc) Outline your treatment of this animal’s ionised calcium concentration.
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6.
Answer all the following:
bd) Comment on this animal’s PaCO2 and cite the mechanism(s) of harm to the patient (if any).
be) Comment on this animal’s metabolic acidosis and cite the mechanism(s) of harm to the patient (if any).

bf) Comment on this patient’s acid–base status.
bg) Outline your treatment of this animal’s PaCO2.

bh) Outline your treatment of this animal’s metabolic acidosis.

bi) What problems might be associated with sodium bicarbonate therapy?

bj) What is the concept of anion gap, how is it used in acid–base analysis, and how can it fool you? 

bk) What is this animal’s anion gap (show your calculation)?

bl) The normal anion gap is mostly comprised of what anion?

bm) What is the concept of strong ion difference and how is it used in acid–base analysis?  

bn) What is the correlation between total carbon dioxide and PCO2?

bo) Are antibiotics indicated in this patient? Justify your answer. 

bp) When antibiotics are indicated, describe your general guidelines for antibiotic choice and timing in critically ill patients such as this.
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