FELLOWSHIP EXAMINATION JUNE/JULY 2001

VETERINARY RADIOLOGY

PAPER 1

Perusal Time  :  20 minutes

Time Allowed    :    THREE (3) Hours after perusal

ANSWER FOUR (4) out of Six Questions Only

ALL QUESTIONS ARE OF EQUAL VALUE

Subsection of Questions are of equal value unless stated otherwise

One question includes radiographs, for which a viewing box will be provided

1.
In the envelope are five (5) radiographs numbered 1 through 5. Each radiograph depicts an artifact or film fault that might be seen in a normal veterinary practice. For each film, identify the artifact or film fault and explain its cause. Propose a remedy for each to prevent recurrence. Identify your answers clearly by film number.

Specific learning outcomes being tested: 1,5,9

Apportioned assessment: Factual recall: 30%

                                        Application: 30%

                                        Critical thinking: 30%

                                        Style: 10%

Specific assessment criteria:

      a) demonstrate knowledge of the appearance of common radiographic artifacts

      b) demonstrate knowledge of radiographic film processing and the effects of chemicals    and light on the x-ray film.

      c) identify and describe the artifact or film fault in each radiograph

      d) discuss the cause of each artifact or film error

      e) propose a corrective action to prevent the reoccurrence of the film fault or artifact

2.Scattered radiation arising from within the patient has deleterious effects on the radiographic image and is a health and safety concern. Describe the effects of scattered radiation on the radiographic image and give three (3) ways to reduce these effects. Describe the methods you would apply to address the health and safety issues.

Specific learning outcomes being tested: 1, 5, 6

Apportioned assessment: Factual recall: 30%

                                        Application: 40%

                                        Critical Thinking: 20%

                                        Style: 10%

Specific assessment criteria:

a) demonstrate knowledge of the origin or scatter radiation and the effects of the scatter radiation on the final image.

b) discuss at least 2 simple methods to reduce the amount of scatter radiation formed   and at least 1 method to prevent its reaching the film. 

c) detailed knowledge of radiation safety and protection the relevant legal codes in Australia or New Zealand.

d) discuss the use of both safety equipment and monitoring equipment 

3. Compare and contrast Computed Tomography (CT) and Magnetic Resonance Imaging (MRI) with regard to the key features of method of image formation and advantages and disadvantages of each modality. Give 2 examples of clinical problems where CT would be the preferable imaging modality and 2 where MRI would be preferred.

Specific learning outcomes being tested: 1,4,5,7

Apportioned assessment: Factual recall:  30%

                                        Application: 40%

                                        Critical thinking: 20%

                                        Style: 10%

Specific assessment criteria:

a) Detailed knowledge of Computed Tomographic image formation.

b) Detailed knowledge of Magnetic Resonance image formation. Discussion of the similarities and differences between the two modalities.

c) Knowledge of safety factors, financial concerns, and advantages or disadvantages of either modality over ordinary radiography.

d) Demonstrate knowledge of circumstances in which CT is the imaging mode of choice.

e) Demonstrate knowledge of instances in which MRI is the imaging mode of choice.

4.Describe the technique for performing a bone scan on a horse. Include the necessary equipment, radioisotope and binding compounds, protocol for obtaining the images, and address the health and safety concerns.

Specific learning outcomes being tested: 3,5,6,7

Apportioned assessment: Factual recall: 40%

                                        Application: 40%

                                        Critical thinking: 10%

                                        Style: 10%

Specific assessment criteria:

a) knowledge of gamma camera and electronics used to collect image information

b) knowledge of appropriate isotopes and bone seeking labels

c) in depth knowledge of how and when to make images, including counts collected

d) knowledge of safety regulations associated with radioisotopes in animals

e) knowledge of personnel safety regulations 

5. The accurate interpretation of ultrasonographic images is very dependent on image clarity. 

a) Identify the components of sonography that affect image clarity, 

b) explain how the effects occur and how they may affect the image, 

c) discuss if any of these effects can be useful in the identification of tissues/matter, and

d) discuss any methods you can use to either avoid or reduce the adverse effects on the image 

Specific learning outcomes: 2,4,7,9 and11

Apportion assessment: Factual recall 40%, Application 30 % Critical thinking 25 %, Style 5%

Specific assessment criteria

· Detailed knowledge of  the effects of sonographic resolution (axial and lateral)

· Detailed knowledge of  the effects of diffraction

· Detailed knowledge of grey-scale imaging

· Detailed knowledge of artifacts

6. From the contrast agents listed below, select TWO (2)  and outline the indications for their various uses in diagnostic imaging, any possible adverse effects or precautions that should be taken when used, and their fate within the body.

a) Air

b) Non-ionic water soluble contrast such as iohexol or iopamidol

c) Ionic water soluble iodine-containing contrast such as diatrizoic and iothalamic acids

Specific learning outcomes: 1, 2, 4, 10,11

Apportioned Assessment: Factual recall 45%, Application 30%, Critical thinking 20% Style 5%

Specific assessment criteria

· Detailed knowledge of use of contrast media in radiology, ultrasound and CT

· Detailed knowledge of the various techniques

· Detailed knowledge of the pharmacology of contrast media

 Paper Two

Three Hours

Candidates to answer  four (4)questions of which at least one (1) must be from Section A

Section A

1. The fetlock joint of racing thoroughbreds and standardbreds can develop a number of conditions that result in ossicle/s (defined here as small mineralized opacity separated from the main bone components of the joint) or lysis of the subchondral bone. What are the various conditions that can result in these radiographic changes, and for each condition briefly outline the underlying pathophysiology. Give the radiographic view/s that the change is most frequently seen, and indicate which, if any, additional view can be taken to highlight the lesion. For each condition you mention, indicate the likely clinical significance.

Specific Learning Outcomes: 7,8,9

Apportioned Assessment: Factual Recall: 30%, Application 30%, Critical thinking 30%, Style 10%

Specific Assessment Criteria

· Detailed knowledge of diseases of the fetlock – osteochondrosis,axial fragments,Prox sesamoid bone lesions, supracondylar lysis, transverse ridge arthrosis, dorsoprx P1 lesions, synovitis of dorsal MC3, DJD, subchondral bone cyst etc

· Detailed knowledge of radiography of the fetlock joint

2. You are asked to evaluate a 2-year-old ataxic horse with neurologic signs localized to the cervical region. Cervical vertebral malformation/malarticulation is suspected. Explain, in detail, the imaging techniques you would use to evaluate this patient and your anticipated findings.

Specific learning outcomes being tested: 7,8,10

Apportioned assessment: Factual: 30 %

                                        Application: 30%

                                        Critical thinking: 30%

                                        Style: 10%

Specific assessment criteria:

a) Detailed knowledge of the radiographic anatomy of the equine cervical spine.

b) Detailed knowledge of the role of standing radiographic evaluation of the cervical spine of a horse in the diagnosis of CVM.

c) Detailed knowledge of the role of cervical spinal radiographs made under general anesthesia, including “stressed views” and myelography in the evaluation of horses with CVM.

d) Detailed knowledge of the radiographic features, both plain and myelographic, of CVM.

Section B

3. Despite the common use of echocardiography, thoracic radiography has remained an important imaging technique for the recognition and diagnosis of cardiac disease. Recently a vertebral scale system for the objective assessment of heart size has been described for dogs and cats. Discuss the various radiographic patterns that can occur in FELINE cardiac disease and critique the usefulness of using a vertebral heart score system in this species. Give a reasoned discussion of the parameters YOU find most reliable in identifying feline cardiac disease on chest films. Include in your discussion the advantages and limitations of using chest radiography for this purpose, and emphasize the radiographic patterns of cardiac disease that are peculiar to the cat.

Specific Learning Outcomes 7,8,9

Apportioned Assessment: Factual recall 25%, Application 40%, Critical thinking 30%, Style 5%

Specific Assessment Criteria

· Detailed knowledge of feline cardiac radiographic anatomy

· Detailed knowledge of feline cardiac disease as featured on chest radiographs

· Ability to correlate radiographic changes with feline cardiac disease 

4. You are presented with a nine year old thin Springer spaniel that has a history of chronic intermittent vomiting over the past  2 months. The small animal internist believes the primary problem is either stomach or small bowel. The owner only has enough money to pay for either an abdominal ultrasound or abdominal radiography (including a contrast study of your choice). Give a reasoned account by comparing and contrasting the two imaging modalities as to which study you would recommend in order to obtain the maximum information on the status of the gastro-intestinal tract. Include in your discussion how you would identify and differentiate possible causes of obstruction, dysmotility and ulceration, the reliability and limitations of both abdominal ultrasonography and radiography.

Specific Learning Outcomes: 7,8,9,10

Apportioned Assessment: Factual recall 25%, Application 30%, Critical thinking 35%, Style 10%

Specific Assessment Criteria:

· Detailed knowledge of sonographic imaging and interpretation of the GI tract of the dog

· Detailed knowledge of radiographic imaging of the GI tract of the dog

· Detailed knowledge of the reliabilty and limitations of such studies in the identification of disease of the GI tract. 

5. A breeder of Labrador retrievers has asked you to develop a program to greatly reduce the future incidence of canine hip dysplasia in her kennel. Recommend a program and justify your recommendations.

Specific learning outcomes being tested: 7,8

Apportioned assessment: Factual: 30%

                                        Application: 30%

                                        Critical thinking: 30%

                                        Style: 10%

Specific assessment criteria: 


a)    Knowledge of the genetic and heritability of factors involved in hip dysplasia.

b)    knowledge of imaging techniques available to evaluate patients for hip        dysplasia.

c) discuss the use of screening procedures in puppies to select future breeding stock.

d) discuss the criteria used for selection or rejection of animals for the breeding program and the anticipated outcome of the program.

6. Dogs with “cauda equina syndrome” can be imaged with at least three (3) modalities: radiography, CT, and MRI. Explain the advantages and disadvantages of each modality in reaching a diagnosis of the cause of the clinical signs. Based on this information, make an imaging recommendation to the owner of a dog with “cauda equina syndrome”.

Specific learning objectives being tested: 4,7,8,10

Apportioned assessment: Factual: 30%

                                        Application: 30%

                                        Critical thinking: 30%

                                        Style: 10%

Specific assessment criteria:

a) Knowledge of the role of routine radiography and contrast radiography in the evaluation of  dogs with this disease. Discussion of the sensitivity and specificity of the contrast procedures.

b) Knowledge of the benefits of CT imaging in patients with this disease. Discussion of the sensitivity and specificity of CT with and without contrast.

c) Knowledge of the value of MRI imaging in patients with this disease. Discussion of the sensitivity and specificity of MRI relative to the other modalities.

d) Recommend an imaging protocol considering the above factors. Discussion of the cost and availability are appropriate in the decision.

7. Discuss the usefulness of imaging studies in the evaluation of a dog suspected of having pancreatitis.

Specific learning outcomes being tested: 2,4,7,8

Apportioned assessment: Factual: 20%

                                        Application: 40%

                                        Critical thinking: 30%

                                        Style: 10%

Specific assessment criteria:

a)    knowledge of the radiographic findings associated with pancreatitis.

b)   knowledge of the ultrasonograpic findings associated with pancreatitis.

a) knowledge of the sensitivity and specificity of radiography and ultrasonography in the diagnosis of pancreatitis

b) knowledge of the correlation between imaging studies and serum biochemistries in the diagnosis of pancreatitis.

c) Discussion of the role of diagnostic imaging in following the course of pancreatitis.

