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Course Coordinator: Daniel Podd, RPA-C
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COURSE DESCRIPTION

The goal of this course is to provide the student with both general and specific concepts of diagnostic imaging. This course will provide students with guidance to know when and how to order imaging tests, to have a basic understanding of the equipment, techniques and problems, advantages and disadvantages, and the benefits and risks of diagnostic imaging.  The student will be introduced to the basics of systematically reading and interpreting chest x-rays, abdominal x-rays and renal imaging studies.
COURSE GOALS

Upon completion of this course the first-year Physician Assistant student will be able to:

1. Describe the various imaging techniques used for diagnostic and monitoring purposes.

2. List specific indications and advantages and disadvantages for various imaging techniques.

3. Discuss the risks, patient preparation and education for various imaging techniques.

4. Explain the limits of accuracy of the radiological report.

5. Discuss the pertinence of a ““negative” radiological report.

6. Describe the likelihood for error in a “positive” radiological diagnosis.

COURSE OUTLINE

1. Course Introduction and Imaging Techniques 


2. Contrast Tracers and Positioning




3. Lungs and Mediastinum





4. GI System

5. Ultrasound

6. Hepatobiliary System

7. Urinary System

8. Heart and Great Vessels

INSTRUCTIONAL OBJECTIVES

COURSE INTRODUCTION AND IMAGING TECHNIQUES

The first-year Physician Assistant student will be able to:

1. Define an x-ray in terms of the following descriptions:
a. PA (posterior anterior), AP (anterior posterior), lateral, oblique, lordotic, lateral decubitus

b. Contrast media, barium, hypaque, air-fluid levels

c. Penetration, absorption, radiolucency, density

d. KUB (kidney ureter bladder x-ray), IVP (intravenous pyelogram)

e. Cross-table lateral, silhouette, ultrasound, MRI (magnetic resonance imaging)

f. CAT scan (computed axial tomography), BE (barium enema)

g. UGI (upper gastrointestinal series)

2. Distinguish between radiolucent and radio-opaque on various radiological studies.
3. Define the imaging principles and compare and contrast each of the following radiological imaging studies used for diagnostics to include: 

a. X-ray

b. Ultrasound

c. Fluoroscopy – with intravascular iodinated contrast agents
d. Angiography - with intravascular iodinated contrast agents
e. Computed Tomography Scan (CT scan) - with and without intravascular iodinated contrast agents
f. Magnetic Resonance Imaging (MRI)
g. Radioisotope Scanning 

h. Intravenous Urography
4. Discuss clinical indications, advantages and disadvantages of each radiological imaging study.
5. Define relative radiodensity as it pertains to the appearance of various tissues in imaging studies.
6. Discuss how bone, muscle, blood, skin, internal organs, subcutaneous fat, air, and inorganic materials such as those used in radiological studies would appear on each of the radiological imaging studies.
7. Describe patient education, convenience, and special preparation for each radiological imaging study.
8. Identify the patient contraindications and risks of each radiological imaging study.
9. Distinguish between arteriograms and venograms.
10. Define CT scan enhancement, and discuss which structures are accentuated.
11. Distinguish between high speed (helical or spiral) computed tomography technique and conventional CT scanning and the indications for each.
12. Distinguish the following types of radioisotope scanning: 
a. SPECT (single photon emission computed tomography) 
b. PET scan (positron emission tomography) 
13. Explain the hazards of radiation and detrimental effect of irradiation on the fetus, adults, and children.

14. State relative contraindications for x-ray studies.

15. Explain how to prevent unnecessary radiation of both medical personnel and patients.

16. Describe the indications for the following contrast studies: intravenous urography, angiography, hysterosalpingography and thoracic aortography.

Contrast, tracers and positioning

The first-year Physician Assistant student will be able to:

1. Discuss the indications, advantages and disadvantages of contrast materials.

2. List the various types of materials used in radiography to include:

a. Contrast material: iodinated (water-soluble), gandolium, barium, double contrast (barium & air)

b. Radioisotopes: technetium-99-m

3. Describe patient positioning in terms of radiological evaluation of the skull, chest, breast, abdomen and extremities.

4. Describe the prevalence, clinical manifestations, prevention and treatment of allergic and adverse reactions to intravascular iodinated contrast agents.
Lungs and Mediastinum 

The first-year Physician Assistant student will be able to:

1. List the various positions utilized for the radiological imaging of the lungs and thorax.

2. Distinguish between PA, AP, lateral and lordotic views and discuss the indications, advantages and disadvantages of each position.

3. Discuss indications, advantages and disadvantages of use of a portable x-ray machine.

4. Describe the principles regarding projection and how internal chest structures can be altered when the PA vs. AP chest films are implemented.

5. Describe the correct amount of exposure for optimal chest film study, and discuss the significance of over and under exposure on chest film structures.

6. Identify common anatomical landmarks on CXR (pulmonary, cardiac, vascular) 

7. Discuss the importance of full inspiration during a chest x-ray.

8. Describe the systematic sequence for reading the chest x-ray film as follows:

a. Begin with the bony framework (scapulae, humerus, shoulder joint, clavicles, ribs), examining the film from top to bottom, comparing both sides for symmetry

b. Identify the radiolucency of the costal cartilage anteriorly, begin with the 1st rib and 1st thoracic vertebra articulation and trace it anteriorly, check for alignment and fractures

c. Next evaluate soft tissues (breast, supraclavicular, axilla, subcutaneous, muscle) 

d. Check for symmetry, atrophy, increased mass, radiolucency and opaque pattern of soft tissue

e. Identify the lung shadow and lung markings (vascular patterns—peripheral and hilar, the lung root and its contents, the asymmetry between the right and left hilum, cardiophrenic and costophrenic angles, identify nodules, infiltrates, opacities)

f. Identify the diaphragmatic level

9. Explain the anatomical structural relationship between each of the following organs and whether they are located in the anterior, middle and posterior mediastinum:

a. Diaphragm

b. Gastric air bubble

c. Heart

d. Lungs

e. Great vessels

f. Trachea

g. Bronchi

h. Lymph nodes

i. Thyroid gland

j. Thymus gland

k. Esophagus

l. Spinal cord

10. Identify mediastinal position as bordered by: tracheal air column, aortic arch, and right heart border.

11. In terms of pathophysiology of the lungs, discuss the significance between clinical correlation and radiological findings and comparison with past radiographic studies.

12. List the causes of hilar (venous and arterial) engorgement and causes of mediastinal shifts to include: vascular, lymphatic, pulmonary, cardiac and tumor etiologies.

13. Describe and identify on the chest radiograph the following: 

a. Pathological states: atelectasis, bleb or bulla, infiltrates, consolidation, interstitial disease, pneumothorax, hemothorax, empyema, pulmonary edema, pleural effusion, emphysema

b. Anatomical landmarks: carina, costophrenic sulcus

c. Lung tissue patterns: honeycomb, military, nodular pattern, septal line or Kerley line

14. Identify the masses that can arise from the anterior, middle and posterior mediastinum to include teratoma, goiter, lymphoma, thymomas, and aortic aneurysms.

15.  Identify radiological findings that correlate with the following conditions:

a. Pneumonia

b. Pleural effusion

c. Tuberculosis

d. Tumors of the lung and mediastinum

e. Sarcoidosis

f. Chronic obstructive pulmonary disease

g. Pulmonary edema

h. Lymphoma

i. Cardiomegaly

j. Pneumothorax

16. Discuss the use of pulmonary angiography, ventilation-perfusion scan, spiral CT scan, and MRI for evaluation of lung disease.

the Gastrointestinal System

The first-year Physician Assistant student will be able to:

1. List indications for the following studies for radiological evaluation of the abdomen:

a. Plain film - KUB

b. Barium studies

c. Computed Tomography Scan 

2. Discuss the indications for contrast material and the advantages of enhancement in the GI CT scan.
3. Discuss advantages and disadvantages of each radiological GI imaging study, including risks, patient education and preparation.
4. Define the double contrast study.
5. Describe the finding of a “filling defect”, what causes this appearance and what tests are indicated for further GI evaluation.
6. Define rigidity in relation to tumor or edema in stomach and bowel

7. Identify GI track mucosal patterns in relation to plain films and barium studies.

8. Perform the systematic study of the plain abdominal film by:

a. First identifying bony and soft tissue landmarks

b. Beginning with the LUQ, then RUQ, both flanks, the mid-abdomen and pelvis

c. Then assess the general GI pattern looking for distention, gas pattern, air-fluid levels, fecal material, followed by assessing for radiolucencies, and general density distribution

9. Know the normal vs. abnormal gas and shadow distribution of the stomach and colon.

10. Identify the location of a bowel obstruction and radiological findings (proximal vs. distal) on x-ray.

11. Know the precautions for oral vs. enema vs. water-soluble contrast for GI radiological evaluation.

12. Discuss the indications and contraindications of colonoscopy in assessment of colonic distention.

13. Describe the difference between paralytic ileus and mechanical obstruction of the bowel.

14.  Distinguish between a focal ileus/distention and complete distention of the entire bowel.

15. Discuss the clinical significance and patient preparation for a “serial film study for bowel obstruction”, and the significance of “air-fluid levels.”

16. Describe the radiological findings of a perforated bowel.

17. Discuss the clinical significance and the radiological evaluation of free peritoneal fluid/air.
18. Describe the appearance and distribution of free fluid within the peritoneal cavity and the optimal patient position for evaluation.
19. Identify the following pathologies by their radiographic sign(s): 

a. Peptic ulcer disease

b. Diverticula

c. Carcinoma

d. Ulcerative diseases of the bowel

e. Intra-abdominal abscess

Ultrasound
The first-year Physician Assistant student will be able to:

1. Describe the technique and principles regarding ultrasound as a diagnostic/monitoring tool.

2. Discuss ultrasound organ evaluation for the following body systems: 

a. Abdominal - esophageal, appendix, liver, biliary, gall bladder, spleen, kidneys, pancreas
b. Breast and genitalia - breast, scrotum
c. Vascular - DVT, aortic aneurysms, arteriovenous communications
d. Chest - size and location of pleural fluid location
3. Describe the basic principles the indications for each of the following tests:

a. Doppler ultrasound

b. Echocardiography

c. Transvaginal ultrasound

d. Transesophageal ultrasound

e. Transrectal ultrasound

f. Endoluminal sonography

g. Intravascular ultrasound

h. 3-dimensional ultrasound

4. Discuss the advantages and risks of ultrasound-guided interventions: lesion biopsy, abscess drainage.

Hepatobiliary System (including spleen and pancreas)
The first-year Physician Assistant student will be able to:

1. Discuss radiological modalities used to assess hepatobiliary, splenic and pancreatic disease to include:

a. Ultrasound, CT scan, HIDA scan, Radioisotopes and nuclear scan imaging, Cholangiography

b. Endoscopic retrograde cholangiopancreatography (ERCP) 

c. Magnetic resonance cholangiopancreatography (MRCP) 

2. Identify the radiological assessment and findings for each of the following diseases or conditions: 

a. Gallbladder – cholelithiasis, cholecystitis

b. Hepatic tumors—primary and metastatic, hepatic cysts, cirrhosis, hemangiomas

c. Hepatic vasculature—portal venous system, liver trauma, ascites, inflammatory conditions

d. Pancreas - abscesses, tumor, inflammation, duct obstruction, trauma

e. Spleen - inflammation, malignancies, trauma splenomegaly

3. List contraindications, patient preparation and clinical significance of each test.

Urinary System

The first-year Physician Assistant student will be able to:

1. Discuss radiological modalities used to assess urinary tract disease to include:

a. KUB as a primary study (before a IV urogram) or for a general evaluation

b. Intravenous urogram (or pyelogram)

c. Retrograde pyelography, cystography, urethrography, ultrasonography

d. Computed tomography and helical CT, MRI

e. Radioisotope scan—renal scintigraphy, renal angiography, cystoscopy

2. Identify the radiological assessment and findings for each of the following diseases or conditions:
a. Adrenal tumors and masses

b. Renal tumors and masses

c. Bladder tumors, masses and stones

d. Nephrolithiasis

e. Hematuria, renal trauma

f. Chronic pyelonephritis

g. Hydronephrosis

h. Abdominal aortic aneurysm

i. Cystic disease

3. List contraindications, patient preparation and clinical significance of each test.
Heart and Great Vessels 

The first-year Physician Assistant student will be able to:

1. Demonstrate the technique to determine heart size on a radiograph and determine the presence or absence of cardiomegaly in the PA and left lateral chest x-ray.

2. Identify the major vessels and assess for signs of right and or left heart failure.

3. List the clinical conditions and radiological artifacts and improper procedures that can obscure estimation of the heart size on chest x-ray.
4. Discuss the value of serial chest films.

5. Describe the vascular pattern and pathophysiology of the following: pulmonary venous hypertension and increased pulmonary arterial pressure and blood flow.

6. Describe the cardiac structures more prone to calcifications: valve leaflets, rings—coronary arteries, ventricular wall aneurysms, the pericardium

7. Describe the indications for coronary angiography.

REQUIRED READING

Novelline, R, Squire’s Fundamentals of Radiology, 6th edition, Harvard University Press, 2004.

TEACHING METHODOLOGY

The instructional methods for teaching Diagnostic Imaging I, and all of its components include lectures and handouts, slide presentations, x-ray analysis and group discussions as well as assigned readings.

EVALUATION CRITERIA

The course grade will be based on one two-part end-of-course examination. 

· Part 1 will be composed of written questions on radiographic theory and techniques that will account for 50% of the grade. The written examination will be based on the required readings and information presented in lecture. 
· Part 2 will be composed of radiographic image slides of which the student will be asked to identify certain anatomic structures and/or abnormal conditions that will account for the remaining 50% of the grade. 
For information regarding grades, attendance, testing procedure and policy, make-up examinations and remediation please see the student handbook.
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