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1. Screening mammography in this 80-year-old patient demonstrated a new mass. What is the
MOST likely histologic diagnosis?

A

Phyllodes tumor

B

Fibroadenoma

C

Tubular carcinoma

D*

Mucinous carcinoma

Rationale:
This is a case of circumscribed malignancies which commonly include the subset of mucinous, medullary
and papillary carcinomas.
A. Phyllodes tumors more commonly occur in a different age group (40's) and usually present as large
rapidly growing palpable masses.
B. While fibroadenomas are well circumscribed masses, they should not be NEW in an 80 year old
patient. A new mass in this age group is most likely a malignancy.
C. Tubular carcinomas most commonly present as spiculated masses, while this case demonstrates a
well circumscribed mass.
D. This is a case of circumscribed malignancies which commonly include the subset of mucinous,
medullary, and papillary carcinomas.

2. A 42-year-old woman presents with a palpable mass in the left breast. Initial diagnostic
mammogram and ultrasound imaging, and 6-month follow up diagnostic mammogram and
ultrasound imaging, are shown. What is the MOST likely diagnosis?

A

Complicated Cyst

B*

Phyllodes tumor

C

Fibroadenoma

D

Abscess

Rationale:
A. Ultrasound images demonstrate a solid mass and not a complicated cyst.
B. Rapid growth of a benign appearing mass is a key feature of a Phyllodes tumor which would prompt
biopsy.
C. Rapid growth of a benign appearing mass is characteristic of a phyllodes tumor and less likely to
represent a fibroadenoma.
D. Ultrasound does not demonstrate a complex collection and the history does not suggest the presence
of an abscess.

3. It is suspected that a patient has inflammatory breast carcinoma. Where must tumor cells be
identified to make that specific diagnosis?
A

Terminal duct lobules

B*

Dermal lymphatics

C

Pectoralis muscle

D

Nipple/areola complex

Rationale:
A. In order to make the diagnosis of inflammatory breast carcinoma, tumor cells need to be identified in
the dermal lymphatics. Tumor cells in the terminal duct lobules may be present as well but would not
be diagnostic of inflammatory breast cancer.
B. The pathologic hallmark of inflammatory breast carcinoma is cancer cells within the dermal
lymphatics.
C. The pathologic hallmark of inflammatory breast cancer is the identification of tumor cells within the
dermal lymphatics. Tumor cells in the pectoralis muscle are unrelated to inflammatory breast cancer.
D. In order to make the diagnosis of inflammatory breast carcinoma, tumor cells need to be identified in
the dermal lymphatics. Tumor cells in the nipple/areolar complex may be seen in Paget disease or
infiltrative carcinoma but would not be diagnostic of inflammatory breast carcinoma.
Reference:
Eren D. Yeh, MD, et al. What Radiologists Need to Know about Diagnosis and Treatment of Inflammatory
Breast Cancer: A Multidisciplinary Approach; Radiographics 2013; 33:2003-2017.

4. Which type of calcifications are visualized within the left axilla?

A*

Dermal

B

Secretory

C

Vascular

D

Milk of calcium

Rationale:
A. Dermal calcifications are often round and oval in shape with lucent centers.
B. Secretory calcifications, also known as plasma cell mastitis, has a characteristic appearance of
calcifications that are thick, linear, rod-like or cigar-shaped. They tend to be bilateral, often symmetrical
in distribution and oriented with long axes pointing toward the nipple.
C. Vascular calcifications are typically dense, linear, parallel, serpiginous or tram-track like calcifications.
D. Milk of calcium is calcification within a breast cyst, diagnosed mammographically by dependent
calcium layering within breast cysts on the true lateral, and occasionally on an MLO view, demonstrating
a "tea cup" or "crescent shaped" calcifications . These calcifications can appear smudged due to being
viewed en-face.
Reference:
Sickles, EA, Dorsi CJ, Bassett LW, et al. ACR BI-RADS® Atlas, Breast Imaging Reporting and Data System,
ACR BI-RADS® Mammography Reston, VA, American College of Radiology; 2013.

5. What are the findings within the upper central left breast MOST consistent with?

A

Hamartomas

B*

Oil cysts

C

Galactoceles

D

Lymph Nodes

Rationale:
A. Hamartoma is a benign proliferation of fibrous, glandular, and fatty tissue (hence fibro-adeno-lipoma)
surrounded by a thin capsule of connective tissue. Mammographically, hamartomas are typically seen as
a well-circumscribed, round to oval inhomogeneous mass surrounded by thin capsule, comprising of
both fat and soft-tissue densities (both radiolucent and radiodense components). Sometimes this is
described as a "breast within a breast" appearance.
B. Oil cyst are composed of fat debris from ruptured lipocytes that tend to conglomerate to form a
macroscopic pool of oil surrounded by lipid-laden macrophages or foam cells. Mammographically, oil
cyst typically present as radiolucent rounded mass of fat density with or without wall calcification,
usually egg-shell calcification.
C. Oil cyst are composed of fat debris from ruptured lipocytes that tend to conglomerate to form a
macroscopic pool of oil surrounded by lipid-laden macrophages or foam cells. Mammographically, oil
cyst typically present as radiolucent rounded mass of fat density with or without wall calcification,
usually egg-shell calcification.
D. Lymph nodes are typically located within the axilla and demonstrate a round, reniform or oval shape
with a radiolucent center consistent with a fatty hilum.
Reference:
Ikeda, Debra Mammographic and Ultrasound analysis of breast masses: The Requisites; Breast Imaging,
2nd Edition Elsevier Science, St. Louis, 2011: 135-137.

6. What is the MOST sensitive means of evaluating extent of residual disease in a patient statuspost neoadjuvant chemotherapy?
A

Physical exam

B

Mammography

C

Ultrasound

D*

MRI

Rationale:
A. Predictions of treatment response evaluated on the basis of MRI appear to better correlate with
pathological results than estimates or predictions based on mammography, sonography or clinical
examination.
B. Predictions of treatment response evaluated on the basis of MRI appear to better correlate with
pathological results than estimates or predictions based on mammography, sonography or clinical
examination.
C. Predictions of treatment response evaluated on the basis of MRI appear to better correlate with
pathological results than estimates or predictions based on mammography, sonography or clinical
examination.
D. Predictions of treatment response evaluated on the basis of MRI appear to better correlate with
pathological results than estimates or predictions based on mammography, sonography or clinical
examination.
Reference:
Shin HJ, Kim HH, Ahn JH, et al. Comparison of mammography, sonography, MRI and clinical examination
in patients with locally advanced or inflammatory breast cancer who underwent neoadjuvant
chemotherapy. The British Journal of Radiology 2011; 84:612-620.

7. A 45-year-old patient was recalled for additional magnification views following a screening
study. What is the MOST appropriate BI-RADS Category?

A

1

B

2

C

3

D*

4

Rationale:
A. BI-RADS category I should be used when the mammogram is considered normal and no specific
finding is identified. In this case, there are suspicious calcifications, which render the mammogram
abnormal.
B. BI-RADS category II should be used when a benign finding is described in the report but the final
recommendation is for an annual routine follow up. In this case, the findings are suspicious and warrant
a biopsy.
C. Birads Category III, probably benign, is reserved for probably benign lesions for which short term
follow up is suggested. In this case, findings are considered suspicious and biopsy is warranted.
D. BI-RADS category 4 lesions include the vast majority of cases that prompt breast interventional
procedures, as in this case which demonstrates suspicious calcifications that require biopsy.
Reference:
Dorsi CJ, Sickles EA, Mendelson EB, Morris EA, et al: ACR BI-RADS Atlas 2013; p. 150-153.

8. This patient presents for mammographic needle localization of a bar clip. What is the MOST optimal
approach for needle localization?

A*

Superior

B

Inferior

C

Medial

D

Lateral

Rationale:
A. Needle localization should be approached from the shortest distance from the skin surface.
In this case, the shortest distance is from the superior approach, as seen on the ML view.
B. An inferior approach would not be the shortest distance.
C. A medial approach would not be the shortest distance.
D. A lateral approach would not be the shortest distance.

9. Based upon this axial image from a contrast-enhanced breast MRI study, what is the MOST likely
diagnosis?

A

Papillary carcinoma

B*

Ductal Carcinoma In Situ

C

Lobular Carcinoma in Situ

D

Tubular Carcinoma

Rationale:
A. Papillary carcinomas most commonly present as a complex cystic mass or as an intraductal lesion.
On the image shown, there is asymmetric thickening and enhancement of the nipple areolar complex.
B. In this image, there is asymmetric thickening of the nipple areolar complex, as may be seen in Paget
Disease of the nipple, which may be secondary to DCIS.
C. MRI findings in lobular carcinoma in situ are non-specific and would not usually present as
asymmetric thickening and enhancement of the nipple areolar complex.
D. Tubular carcinomas typically present as small spiculated masses mammographically and as enhancing
ill defined masses on breast MRI.
Reference:
Hyo Soon Lim, et al; Paget Disease of the Breast: Mammographic, US, and MR Imaging Findings with
Pathologic Correlation, RadioGraphics 2011 31:7, 1973-1987.

10. What is the appropriate BIRADS category for the sonographic finding shown?

A

1

B

2

C

3

D*

4

Rationale:
A. In this image, a complex cystic mass is demonstrated and should be considered suspicious. BI-RADS
category 1 should only be used when the mammographic or sonographic impression is negative.
B. In this image, a complex cystic mass is demonstrated and should be considered suspicious. BI-RADS
category 2 should only be used for benign findings.
C. In this image, a complex cystic mass is demonstrated. BI-RADS category 3 should only be used for
probably benign findings and not for suspicious findings.
D. In this image, a complex cystic mass is demonstrated and should be coded as BI-RADS category 4
(suspicious).
Reference:
Doshi DJ, et al. Accuracy of ultrasound-guided percutaneous biopsy of complex cystic breast masses
[abstr]. Radiological Society of North America scientific assembly and annual meeting program. Oak
Brook, Ill. Radiological Society of North America, 2006; 655.
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1

What is the MOST common congenital heart abnormality?
A
B
C*
D

Tetralogy of Fallot
Atrial septal defect
Bicuspid aortic valve
Ventricular septal defect

Rationale:
A. Of the listed options, Tetralogy of Fallot is the least common abnormality.
B. Atrial septal defect is not uncommon and the diagnosis can be delayed until adulthood. It is not the
most common congenital heart deformity.
C. Bicuspid aortic valve is the most common congenital heart deformity, occurring in 0.5 – 2% of the
population.
D. Ventricular septal defects are common but are not the most common congenital heart deformity.
Reference:
Ko SM, Song MG, Hwang HK. Bicuspid Aortic Valve: Spectrum of Imaging Findings at Cardiac MDCT and
Cardiovascular MRI. Am J Roentgenol 2012; 198:89-97.
Bhat V, Belaval V, Gadabanhalli K, et al. Illustrated Imaging Essay on Congenital Heart Diseases:
Multimodality Approach Part II: Acyanotic Congenital Heart Disease and Extracardiac Anomalies. J Clin
Diagn Res 2016; 10:TE01-TE06.

2.
Based upon these PA and lateral chest radiographs from a 66-year-old woman, which one of the
following is the MOST likely diagnosis?

A*

Mitral regurgitation

B

Aortic regurgitation

C

Pulmonary hypertension

D

Mitral stenosis

Rationale:
A. There is overall cardiac enlargement. The left atrium is dilated and causes a double density over the
right heart on the PA view. There is posterior convexity of the left atrium just below the carina on
lateral view, as well. When the mitral valve is incompetent, blood regurgitates from the left
ventricle to the left atrium during systole. As a result, the left atrium enlarges to accommodate the
increased blood volume from the left ventricle as well as the blood from the pulmonary veins. The
increased blood volume in the left atrium is then delivered to the left ventricle, which also dilates.
B. When the aortic valve is incompetent, there is increased blood volume that the left ventricle
receives from the aorta through the regurgitant aortic valve. This causes left ventricular dilatation.
The left atrium is unaffected and so does not enlarge.
C. In pulmonary hypertension, there is marked enlargement of the central pulmonary arteries. The
elevated right heart pressure causes right ventricular hypertrophy.
D. The left atrium dilates in the setting of mitral stenosis, although to a much lesser degree than in
patients with mitral regurgitation. In addition, because there is no increase in blood volume, the left
ventricle is not dilated in patients with mitral stenosis.
Reference:
Radiology Review Manual. Third edition. Mosby 2003.
Primer of Diagnostic Imaging. Fifth Edition. Lippincott, Williams and Wilkins 2003

3. Based on these axial black-blood HASTE, short-axis SSFP, and single-shot delayed enhancement
short axis images in a young man with medically refractory cardiac dysrhythmias, what type of
cardiomyopathy is most likely present?

single-shot delayed enhancement short axis

short-axis SSFP

axial black-blood HASTE
A
B
C
D*

Ischemic
Non-ischemic dilated
Non-compaction
Hypertrophic

Rationale:
A. The delayed enhancement pattern of ischemic cardiomyopathy begins in the subendocardial tissue
and extends outward. It is located in a defined vascular territory.
B. The left ventricle is not dilated in this case.
C. Non-compaction cardiomyopathy shows increased trabeculation of the left ventricular myocardium,
a finding that is not present in this case.
D. The left ventricle is thickened in the septal region. On delayed enhancement images, there is patchy
enhancement that does not follow a vascular territory. These findings are consistent with
hypertrophic cardiomyopathy.
Reference:
Bluemke DA. MRI of Nonischemic Cardiomyopathy. Am J Roentgenol 2010; 195:935-940.

4.

What is the MOST common cause of an enlarged coronary sinus?
A.

Unroofed coronary sinus

B.

Bridging vein

C.

Total anomalous pulmonary venous return

D.*

Persistent left SVC

Rationale:
A: Unroofed coronary sinus is a rare congenital anomaly that causes a left-to-right shunt. Blood from the
left atrium or pulmonary veins flows through the defect into the coronary sinus, which drains into the
right atrium. This is not the most common cause of a dilated coronary sinus.
B: Rarely, a left-to-right shunt occurs due to a bridging vein between the left atrium and the coronary
sinus. This is not the most common cause of a dilated coronary sinus.
C: A small percentage of patients with total anomalous pulmonary venous return have drainage into the
coronary sinus. This is not the most common cause of a dilated coronary sinus.
D: In most cases, a persistent left superior vena cava (SVC) drains into the coronary sinus. The increased
volume of blood return results in enlargement of the coronary sinus. This is the most common cause of
enlargement of the coronary artery sinus.
Reference:
Shah SS, Teague SD, Lu JC, et al. Imaging of the Coronary Sinus: Normal Anatomy and Congenital
Abnormalities. RadioGraphics 2012; 32:991-1008.
Chen YA, Nguyen ET, Dennie C, et al. Computed Tomography and Magnetic Resonance Imaging of the
Coronary Sinus: Anatomic Variants and Congenital Anomalies. Insights Imaging 2014; 5:547-557

5.

Which of the labeled levels represents the sinotubular junction?

A

1

B*

2

C

3

D

4

Rationale:
A: This is the ascending aorta, which extends from the sinotubular junction to the origin of the
innominate artery.
B: The sinotubular junction is the location of the junction of the aortic sinuses and the ascending aorta.
C: This structure is the aortic sinus, also known as the sinus of Valsalva.
D: This structure is the aortic annulus which serves as the ring of attachment for the aortic valve leaflets.
Reference:
Freeman LA, Young PM, Foley TA, et al. CT and MRI Assessment of the Aortic Root and Ascending Aorta.
Am J Roentgenol 2013; 200:W281-W592.

6.

What is the MOST likely diagnosis?

A
B
C*
D

Saddle pulmonary embolism
Pulmonary arterial hypertension
Pulmonary valve stenosis
Pulmonary angiosarcoma

Rationale:
A: The main pulmonary artery and the right and left pulmonary arteries are well opacified and patent.
No filling defect is identified to suggest pulmonary embolism.
B: The central pulmonary arteries - main, right and left - are enlarged in patients with pulmonary arterial
hypertension. In this case there is marked enlargement of the main pulmonary artery and less
pronounced enlargement of the left pulmonary artery with a normal caliber right pulmonary artery. This
is not the expected appearance of pulmonary arterial hypertension.
C: Pulmonary valve stenosis is a congenital abnormality. Radiographs will show mild-moderate
enlargement main and left pulmonary artery and a normal sized right pulmonary artery and peripheral
arteries as well as a normal size heart. MDCT shows main and left pulmonary artery enlargement and a
normal sized right pulmonary artery. The jet of blood through the stenotic valve is directed toward the
main and left pulmonary arteries, resulting in enlargement. Because the right pulmonary artery arises at
a right angle to the main pulmonary artery, it does not experience the turbulent flow.
D: There is no mass-like filling defect to suggest tumor.
Reference:
Wagner A, Mahrholdt H, Sechtem U, et al. MR imaging of myocardial perfusion and viability. Magn
Reson Imaging, Clin N Am. 2003; 11:49-66

7.

You are shown an unenhanced cardiac MRI image from a middle-aged woman with
hypertension and a 3/6 systolic ejection murmur. Based on the clinical presentation and the
imaging findings, what is the diagnosis?

A

Unicuspid aortic valve

B

Bicuspid aortic valve

C

Tricuspid aortic valve

D*

Quadricuspid aortic valve

Rationale:
A: Although unicuspid valves can occur, there are four distinct valve leaflets in this case.
B: Incorrect.
C: The normal aortic valve has three leaflets. In this patient, there are four distinct valve leaflets.
D: Gradient recall echo (GRE) small field of view image targeted to the aortic valve shows four equally
sized cusps. Note the failure of central coaptation of the 4 cusps. Although historically considered rare,
the increased use of echocardiography, cardiac CTA and cardiac MRI, has caused more cases of QAV to
be recognized. QAV is a well-recognized cause of significant aortic regurgitation as was present in this
case (images not shown). Valvular regurgitation usually develops as a result of fibrous thickening and
incomplete central coaptation of the valve leaflets.
Reference:
Timperley J, Milner R, Marshall AJ, Gilbert TJ Quadricuspid Aortic Valves: A Review; Clin Cardiol 2002;
25:548-552

8.

Based on the findings on these images, what is the MOST likely expected complication for this
patient?

A

Renal infarction

B

Lower extremity ischemia

C

Bowel ischemia

D*

Myocardial ischemia

Rationale:
A: This case demonstrates an aortic dissection with the right coronary origin arising from the false
lumen. The dissection does not involve the descending aorta, making acute mesenteric, lower extremity
or renal ischemia unlikely.
B: This case demonstrates an aortic dissection with the right coronary origin arising from the false
lumen. The dissection does not involve the descending aorta, making acute mesenteric, lower extremity
or renal ischemia unlikely.
C: This case demonstrates an aortic dissection with the right coronary origin arising from the false
lumen. The dissection does not involve the descending aorta, making acute mesenteric, lower extremity
or renal ischemia unlikely.
D: This case demonstrates an aortic dissection with the right coronary origin arising from the false lumen
with diminished enhancement. The normal appearing left main coronary artery arises from the true
lumen. The dissection does not involve the descending aorta, making acute mesenteric, lower extremity
or renal ischemia unlikely.
Reference:
McMahon MA, Squirrell CA. Multidetector CT of Aortic Dissection: A Pictorial Review. RadioGraphics
2010 Mar; 30(2):445-60.

9.

This patient underwent radiofrequency catheter ablation therapy for paroxysmal atrial
fibrillation 6 months ago. Based on the images, what is the MOST likely diagnosis?

A*

Pulmonary vein thrombosis

B

Atrioesophageal fistula

C

Pulmonary artery pseudoaneurysm

D

Pulmonary embolism

Rationale:
A: Pulmonary vein stenosis and thrombosis are rare but recognized complications of RF pulmonary vein
ostium ablation. If the RF catheter is inserted too deeply into the pulmonary vein, or if the RF therapy is
carried out for too great a period of time, then the affected vein may develop excessive fibrosis, which
may be followed by stenosis and eventually thrombosis.
B: Atrioesophageal fistula is an additional rare complication. This case does not have the characteristic
features of pneumomediastinum, mediastinal hemorrhage, gas/vegetations in the left atrium, or
hemorrhage in the esophagus.
C: The pulmonary arteries should not be affected with this therapy, and are unremarkable in this case.
D: The pulmonary arteries should not be affected with this therapy, and are unremarkable in this case.
Reference:
Lacomis JM, et al. Multi–Detector Row CT of the Left Atrium and Pulmonary Veins before Radiofrequency catheter Ablation for Atrial Fibrillation. RadioGraphics 2003; 23:S35-S48.

10.

You are shown a contrast-enhanced CT image. Which of the following is the MOST LIKELY
diagnosis?

A*

Cardiac myxoma

B

Cardiac fibroma

C

Primary cardiac osteosarcoma

D

Thrombus

Rationale:
A.

The mass is pedunculated and arises from the interatrial septum at the fossa ovalis. There are
several calcifications within the mass. There is no evidence of invasion. These findings, and the
location of the mass, make cardiac myxoma the most likely diagnosis. Cardiac myxoma is the
most common primary cardiac tumor in adults.
B. Cardiac fibromas usually occur in pediatric patients or young adults and are typically intramural
and located in the ventricular wall or interventricular septum. Although cardiac fibroma may
contain calcifications, the location of the tumor in this case makes the diagnosis of cardiac
myxoma more likely.
C. Primary cardiac osteosarcoma is very rare. Although it occurs in the left atrium and can calcify,
it typically has a more aggressive appearance. The tumor in this case is well circumscribed,
pedunculated and attached to the atrial septum at the fossa ovalis. These findings make cardiac
myxoma the most likely diagnosis.
D. Intracardiac thrombus can mimic a cardiac tumor. However, the location of most thrombi are in
areas of low flow, such as in a left ventricular aneurysm, and in the left atrial appendage. The
appearance of the mass in this case is not consistent with thrombus.

Reference:
Kassop D, Donovan MS, Cheezum MK, et al. Cardiac Masses on Cardiac CT: A Review. Curr Cardiovasc
Imaging Rep 2014; 7:9281
Trimble CR, Burke A, Kligerman S. Primary Cardiac Osteosarcoma. RadioGraphics 2015; 35:1352-1357.
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1. You are shown chest radiograph and CT scan of 78-year-old male who is status post radical
prostatectomy for prostate cancer about three years ago. What is the MOST likely diagnosis?

A*

Lymphoma

B

Metastatic prostate cancer

C

Mediastinal Fibrosis

D

Hematoma

Rationale:
A. The images show large homogeneous isodense mass in the mediastinum. The mass is surrounding
the aorta. The appearance and location suggest lymphoma and thus this is the correct answer.
B. Metastatic prostate cancer will appear as individual nodes in the mediastinum/hilar regions. The
appearance is not suggestive and thus it is the incorrect answer.
C. Mediastinal fibrosis will appear as discrete lymph nodes which may or may not calcified. The
appearance is not typical of that in the provided images.
D. Hematoma will appear as heterogenous fluid collection along with hazy changes in the
mediastinum. That appearance is not present on the provided images.
Reference:
Paolo Toma, Claudio Granata, Andrea Rossi, Alberto Garaventa. Multimodality Imaging of Hodgkin
Disease and Non-Hodgkin Lymphomas in Children. RadioGraphics Volume 27, Issue 5 Sep 1 2007.

2. You are shown PA and lateral chest radiographs of a 51-year-old man with dyspnea. What is the
MOST likely diagnosis?

A

Pneumonia

B*

Bronchogenic cancer

C

Pleural effusion

D

Tuberculosis

Rationale:
A. Incorrect.
B. The images show hazy opacity in the left hemithorax with slight shift of the trachea to the left and
marked anterior displacement of the left major fissure anteriorly. These findings are suggestive of
left upper atelectasis which is likely caused by obstruction of the left upper lobe bronchus. Thus, the
correct answer is lung cancer which is causing obstruction of the left upper bronchus with resultant
left upper lobe atelectasis.
C. Incorrect.
D. Incorrect.
Reference:
Types and Mechanisms of Pulmonary Atelectasis. Woodring, John H.; Reed, James C. Journal of Thoracic
Imaging. 11(2):92-108, Spring 1996.

3. What is the most likely diagnosis?

A*

Sarcoidosis

B

Pulmonary hypertension

C

Pulmonic stenosis

D

Lymphoma

Rationales:
A. Images show bilateral hilar adenopathy. Primary consideration with bilateral hilar adenopathy is
sarcoidosis.
B. Pulmonary hypertension will show enlargement of the main, right and left pulmonary arteries.
These findings are not present on the images.
C. Pulmonic stenosis will show dilated main and left pulmonary arteries which are not present on the
images.
D. Lymphoma will appear as an anterior mediastinal mass/adenopthay. This finding is not present on
the provided images.
Reference:
Sarcoidosis from Head to Toe: What the Radiologist Needs to Know. Dhakshinamoorthy Ganeshan,
Christine O. Menias, Meghan G. Lubner, Perry J. Pickhardt, Kumaresan Sandrasegaran, Sanjeev Bhalla.
RadioGraphicsVolume 38, Issue 4 Jul 1 2018.

4. You are shown two CT images of a 34-year-old woman with chronic cough. Which of the following is
the MOST appropriate treatment?

A*

Smoking cessation

B

Chemotherapy

C

High-dose corticosteroids

D

Antibiotic therapy

Rationale:
A. Images show irregular shaped cysts and very small nodules in both lungs with upper lobe
predominance. These are very suggestive of Pulmonary Langerhans Cell Histiocytosis. This disease
is smoking related and thus smoking cessation is recommended.
B. Incorrect.
C. Incorrect.
D. Incorrect.
Reference:
Smoking-related Interstitial Lung Disease: Radiologic-Clinical-Pathologic Correlation. Anil K. Attili, Ella A.
Kazerooni, Barry H. Gross, Kevin R. Flaherty, Jeffrey L. Myers, Fernando J. Martinez. RadioGraphics
Volume 28, Issue 5 Sep 1 2008

5. You are shown two chest radiographs which were taken 48 hours apart. What is the MOST likely
diagnosis?

A*

Pulmonary contusion

B

Pulmonary edema

C

Lipoid pneumonia

D

Sarcoidosis

Rationale:
A. A: The majority of pulmonary contusions are diagnosed on chest radiographs. However, radiographs
will often under-estimate the size of the contusion and lag behind the clinical picture. Typically,
pulmonary contusions will resolve in 3 to 5 days, provided no secondary insult occurs.
B. B: Edema tends to present as fairly symmetric interstitial or airspace disease, not as unilateral
airspace disease (seen in this case).
C. C: Exogenous lipoid pneumonia is caused by inhalation or aspiration of animal fat or vegetable or
mineral oil, and is often associated with an endobronchial obstruction. The disease is often
segmental or lobar in distribution and predominantly involves the middle and lower lobes.
D. D: Alveolar or airspace disease can be seen in 10%–20% of patients with known sarcoidosis. It is
typically bilateral and symmetric and predominantly involves the peribronchovascular regions of the
middle and upper zones of the lungs.
Reference:
CT in blunt chest trauma: indications and limitations. M L Van Hise, S L Primack, R S Israel, N L Müller.
RadioGraphics. Volume 18, Issue 5 Sep 1 1998

6. What is the MOST appropriate recommendation for this 50-year-old man?

A

Biopsy

B

FDG PET-CT scan

C

Surgery

D*

No work-up

Rationale:
A.
B.
C.
D.

Incorrect as pulmonary hamartoma do not warrant further diagnostic work up.
Incorrect as pulmonary hamartoma do not warrant further diagnostic work up.
Incorrect as pulmonary hamartoma rarely warrant surgical resection.
The morphology of the LLL nodule is characteristic of a hamartoma (with internal popcorn
calcifications and low attenuation areas).

Reference:
Update in the Evaluation of the Solitary Pulmonary Nodule. Mylene T. Truong , Jane P. Ko, Santiago E.
Rossi, Ignacio Rossi, Chitra Viswanathan, John F. Bruzzi, Edith M. Marom, Jeremy J. Erasmus.
RadioGraphics Volume 34, Issue 6 Oct 1 2014.

7. You are shown CT images of a 47-year-old man on long term steroid medication. What is the MOST
likely diagnosis?

A

Miliary tuberculosis

B*

CMV pneumonia

C

Invasive Aspergillosis

D

Lymphangitis carcinomatosis

Rationale:
A. Miliary tuberculosis will appear as very tiny nodules within both lungs which are not present on the
provided images.
B. CMV pneumonia will appear as ground glass opacities within both lungs. They typically occur in
immunocompromised individuals. Both conditions are present in the patients and thus it is correct
answer.
C. Invasive aspergillosis typically appears as nodules/multiple nodules with or without a halo sign and
or opacities in individuals with neutropenia. The images do not show that appearance.
D. Lymphangitic carcinomatosis appears as thickening of the interlobular septa and
peribronchovascular bundle. These findings are not present on the provided images.
Reference:
Radiographic and CT Features of Viral Pneumonia. Hyun Jung Koo, Soyeoun Lim, Jooae Choe, Sang-Ho
Choi, Heungsup Sung, Kyung-Hyun Do. RadioGraphics Volume 38, Issue 3 May 1 2018.

8. Which pattern of interstitial lung disease is MOST commonly associated with Rheumatoid Arthritis?
A* Usual Interstitial Pneumonia
B

Lymphocytic Interstitial Pneumonia

C

Nonspecific Interstitial Pneumonia

D

Respiratory Bronchiolitis Interstitial Lung Disease

Rationale:
A. Most common pattern of interstitial lung disease seen in patients with rheumatoid arthritis is usual
interstitial pneumonia which portends a poor prognosis.
B. Classically presents with perivascular cysts in patients with sjogren's syndrome.
C. Common pattern of interstitial lung disease encountered in many forms of collagen vascular disease
such as scleroderma but not in rheumatoid arthritis.
D. Most common presentation is upper-zone predominant vague centrilobular ground-glass nodules in
smokers.

Reference:
Rheumatoid Arthritis–related Lung Diseases: CT Findings. Nobuyuki Tanaka, Jeung Sook Kim, John D.
Newell, Kevin K. Brown, Carlyne D. Cool, Richard Meehan, Takuya Emoto, Tsuneo Matsumoto, David A.
Lynch. Radiology Volume 232, Issue 1 Jul 1 2004

9. What is the MOST likely diagnosis?

A

Adenocarcinoma

B*

Carcinoid

C

Amyloidosis

D

Bronchial atresia

Rationale:
A. Typically presents as a peripheral nodule / opacity in the lung. This lesion is central and
endobronchial.
B. Often presents as an endobronchial lesion. Resultant post-obstructive atelectasis or mucus
impaction can mask the underlying lesion.
C. Typically manifests as diffuse tracheal wall thickening when the airway is involved, not a focal
endobronchial nodule.
D. Typically manifests as tubular fluid-attenuation opacities within the lung parenchyma with distal
hyperinflation.
Reference:
Bronchial Carcinoid Tumors of the Thorax: Spectrum of Radiologic Findings. Mi-Young Jeung, Bernard
Gasser, Afshin Gangi, Dominique Charneau, Xavier Ducroq, Romain Kessler, Elisabeth Quoix, Catherine
Roy. RadioGraphics Volume 22, Issue 2 Mar 1 2002.

10. You are shown PA and lateral chest radiographs from a young man with night sweats, weight loss,
cough, and hemoptysis. What is the MOST likely diagnosis?

A
B
C*
D

Metastatic lung cancer
Hodgkin lymphoma
Mycobacterium tuberculosis
Cystic hydatid disease (Echinococcosis)

Rationale:
A. Metastatic lung cancer would be a less likely consideration given the patient’s clinical presentation.
Additionally, pulmonary metastases most often manifest as bilateral, multi-focal, well-defined
nodules or masses with a more spherical morphology and are most numerous in the lower lobes.
Cavitation may occur and is most frequently associated with squamous cell carcinomas, but also
described in adenocarcinomas and sarcomas.
B. Intrathoracic involvement is seen in 75% of patients diagnosed with Hodgkin lymphoma. The most
common radiologic manifestation is anterior mediastinal enlargement with “filling” of the
retrosternal space on lateral chest radiography and a lobular mass growing to both sides of the
midline with mass effect on frontal chest radiography.
C. PA and lateral chest radiographs demonstrate extensive, multi-focal, heterogeneous air space
consolidations with variable sized thick and thin-walled cavitary lesions most heavily concentrated in
the apical-posterior and posterior segments of the left and right upper lobe, respectfully, and the
superior segments of both lower lobes. Variable-sized randomly distributed nodules are also seen
throughout both lungs. There is no obvious mediastinal lymphadenopathy or pleural effusion.
Cavitation is traditionally considered a manifestation of the post-primary pattern of tuberculosis.
Other features of post-primary tuberculosis include multi-focal ill-defined 5-10mm air space nodular
opacities, and pleural disease. Sputum analysis revealed 4+ acid-fast bacilli (more than 90) per high
power field consistent with active tuberculosis.
D. Pulmonary cystic hydatid disease (Echinococcosis) most often manifests as a well-defined spherical
nodule or mass; variable in size, ranging up to 20 cm in diameter. Multiple lesions may occur. Air-

fluid levels may occur with exocyst rupture. Most cases of hydatidosis are caused by Echinococcus
granulosus. E oligarthrus is characteristically found in Central and South America.
Reference:
Pulmonary Tuberculosis: Role of Radiology in Diagnosis and Management. Arun C. Nachiappan , Kasra
Rahbar, Xiao Shi, Elizabeth S. Guy, Eduardo J. Mortani Barbosa, Jr, Girish S. Shroff, Daniel
Ocazionez, Alan E. Schlesinger, Sharyn I. Katz, Mark M. Hammer. RadioGraphics Volume 37, Issue 1 Jan 1
2017.
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1. Recent diagnoses occupy more prominence in a radiologist's memory and thus tend to exert greater
influence on diagnostic reasoning. What type of bias does this represent?
A

Framing

B* Availability
C

Hindsight

D. Confirmation
Rationale:
A. This is when you can create opposing answers to the same problem depending on how the problem is
posed.
B. Correct.
C. This represents overestimation or confidence in an answer or diagnosis, which can occur when the
answer is already known.
D. This is when physicians collect or present conclusions in ways to confirm rather than refute their
hypothesis.

2. When is a provider permitted to access the electronic medical record of a patient who was seen by
another provider in the organization?
A

Only when a new record for the patient is created based on personal patient interactions

B

After new written consent is obtained from the patient

C* When the provider is treating that patient or assisting another provider
D

3.

Any time the provider has access to information available in the patient database

What is the significance of CPT test codes?
A

Required for private insurance submissions

B

Used for Medicare reimbursement only

C

Not eligible for reimbursement

D*

Track use and acceptance of newer procedures and diagnoses

4.

The development CPT codes (Current Procedural Terminology) is the responsibility of what
organization?
A

Department of Medicare/Medicaid

B

America’s Health insurance Plans (AHIP) – a consortium of Insurance plans

C*

American Medical Association (AMA)

D

Department of the Interior

Rationale:
A. Incorrect.
B. Incorrect.
C. Having a basic understanding of the submission and billing process is the responsibility of the
physician of record. Knowing how and where the basic codes and process is key to minimize fraud.
Understanding the parties responsible for the codes affecting reimbursement is key to empower
radiologist to play an active and supportive role in this critical issue. These codes are generated by the
American Medical Association (AMA) and if there are new desired codes these requests are submitted
to the AMA and a specialize dedicated panel. The codes are adopted by the government.
D. Incorrect.
Reference:
Current Procedural Terminology (CPT), American Medical Association 2019, pg. XV (introduction).

5.

All the following examples are circumstances that require dedicated specific billing modifiers
according to the CPT code, with appropriate written documentation in the report, EXCEPT:
A

A service or procedure which was reduced or increased.

B

A service or procedure which was performed by more than one physician.

C*

A service or procedure which changes the definition of the code being modified.

D

A service of procedure which was performed in more than one location.

Rationale:
A. Incorrect.
B. Incorrect.
C. The basics of billing and ultimate responsibility falls to the billing physician. It is the obligation of these
physicians to understand the basic use of modifiers and issues which could lead to advertent or
inadvertent fraud. Modifiers, by definition, cannot alter the definition of the code to which it applies.
D. Incorrect.
Reference:
Current Procedural Terminology (CPT), American Medical Association 2019.

6.

Regarding an institution’s pharmaceutical charge generated from intravenous contrast material
used from a single use vial, which of the following represents the MOST appropriate billing
practice?
A

An average single amount predetermined by the exam protocol

B

A multiple of a charge determined by Medicare

C

Only for the quantity of pharmaceutical utilized

D*

The entire amount within the pharmaceutical container

Rationale:
A. Incorrect.
B. Incorrect.
C. Incorrect.
D. A, B & C are each incorrect given that an institution can charge for waste pharmaceuticals if the
material is not useable subsequently and the waste is documented. Contrast media utilized in various
radiology exams and appropriate understanding is needed to avoid inadvertent fraudulent billing but as
well appropriate utilization of materials/resources.
Reference:
http://www.cms.hhs.gov/MLNMattersArticles/downloads/MM5520.pdf.

7.

ACGME requires that the maximum number of consecutive nights of in-house night float be
which of the following?
A

4

B

5

C

6

D*

7

Rationale:
ACGME Common Program Requirements states that residents must not be scheduled for more than six
consecutive nights of night float.
Reference:
www.acgme.org/acgmeweb/Portals/0/PDFs/Common_Program_Requirements_07012011[2].pdf

8.

The ACGME Diagnostic Residency Review Committee for Radiology requires a MINIMUM of how
many hours of conferences and lectures for residents?
A

5/month

B

10/month

C*

5/week

D

10/week

Rationale:
ACGME requires a minimum of 5 hours per week of conferences/lectures for diagnostic radiology
programs.
Reference:
https://www.acgme.org/acgmeweb/Portals/0/PFAssets/2013-PR-FAQPIF/420_diagnostic_radiology_07012013.pdf

9.

An American Board of Radiology (ABR) diplomate must report any state ABR action against a
license to the board within how many days?
A

30

B*

60

C

90

D

120

Reference:
www.theabr.org/sites/all/themes/abr-media/pdf/4PanelBrochure_DR.pdf

10.

Based on the table, what is the sensitivity of the test in question?

A

33%

B*

75%

C

86%

D

92%

Rationale:
A. (TP+FP)/(total exams), i.e. 35/105 is the percentage of positive studies obtained.
B. TP/(TP + FN), i.e. 30/(30+10) is sensitivity. FN, FP, TN, and TP are the numbers of false-negative, falsepositive, true-negative, and true-positive findings, respectively.
C. This value could be obtained in multiple ways. For example, TP/(TP + FP), i.e. 30/(30+5) is the positive
predictive value. TN/(TN + FN), i.e. 60/(60+10) is the negative predictive value.
D. TN/(TN + FP), i.e. 60/(60+5) is specificity.
Reference:
Cronin P. Evidence-based radiology: step 3--critical appraisal of diagnostic literature. Semin Roentgenol.
2009 Jul; 44(3):158-65

11.

A waiver of the requirement for documentation of informed consent may be granted under
what circumstances?
A

The investigator has no place to store signed consent forms

B*

If the study poses no more than minimal risk to subjects and involves no procedures for
which written consent is normally required outside of the research context

C

Potential subjects might find some of the research questions embarrassing

D

English is not the potential subjects' primary language

Rationale:
A. Incorrect.
B. The requirement to document informed consent can be waived if the study poses no more than
minimal risk to subjects and involves no procedures for which written consent is normally required
outside of the research context. The requirement may also be waived if the only record linking the
subject and the research is the consent document and the principal risk is a breach of confidentiality.
Identifying secure storage space for consent forms is an investigator's responsibility. If a researcher
anticipates that subjects might be embarrassed by questions, this concern should be addressed in the
consent process. With regard to non-English speakers, if documentation is required, investigators must
provide informed consent materials in the subjects' language.
C. Incorrect.
D. Incorrect.
Reference:
U.S. Department of Health Human Services http://www.hhs.gov/ohrp/assurances/irb/

12.

Which of the following expressions BEST fits a healthcare payment model that uses global
capitation, where a whole group of healthcare providers (e.g., Diagnostic Radiologists,
Pathologists, etc.) receives a flat fee?
A*

Accountable care organization

B

Fee for service

C

Managed care organization

D

Health maintenance organization

Rationale:
A. ACOs (Accountable Care Organizations) are very hot topics these days. In general, they focus on
groups of healthcare providers in which the whole system receives a set amount of money for disease
treatment (global capitation). These groups are accountable (across the board) for metrics/outcomes
related to the patients they treat. Answer A is thus correct. Fee for service models are, in simple terms,
basically getting paid a certain amount of money for performing a service, e.g., interpreting a head CT
scan. This has been an archetype in American healthcare but may not be so common in the future. Since
capitation is not automatically associated with fee for service, answer B is incorrect. MCOs (Managed
Care Organizations) are somewhat like a business employing healthcare providers and giving them
guidelines or requirements about how they treat their patients (answer C is incorrect). HMOs have been
around for decades, focusing on quality assurance, active management of patients (especially
outpatients) and may have a focus on managing cost but do not routinely focus on global capitation
(answer D is incorrect). ACOs and HMOs would typically have different types of providers (e.g.,
Diagnostic Radiologists, Pathologists, etc.) whereas MCOs and fee for service arrangements may or may
not.
Reference:
Runzheimer J, Larsen LJ. Outside the Examining Room: Running an Ethical Practice. Medical Ethics for
Dummies. Chapter 4. Pages: 55-72. 2011. Wiley Publishing, Inc. Hoboken, NJ.

13.

Which statement BEST describes a Root Cause Analysis?
A

A disciplinary action to investigate an individual who has made a mistake

B

A Joint Commission requirement for all deaths

C*

An organized way to identify potential systems contributions to a bad outcome

D

A budgetary tool to determine the driver of hospital costs

Rationale:
Root Case Analysis looks for system errors not individual's mistakes.
Reference:
Choksi VR, Marn C, Piorowski MM, Bell Y, Carlos R Illustrating the Root-Cause-Analysis Process: Creation
of a Safety Net with a Semi-automated Process for the Notification of Critical Findings in Diagnostic
Imaging JACR 2005: Volume 2, Issue 9, Pages 768-776,JACR 2005: Volume 2, Issue 9, Pages 768-776.

14.

Which ONE of the following risk/benefit relationships must be discussed with a patient when
seeking consent for direct care or research intervention?
A

All those inherent in the intervention for society in general

B*

Only those that may result directly from the intervention

C

Only those seen in previous administrations/studies with the intervention

D

Only those considered significant by physician or principal investigator

Reference:
Belmont Report: http://history.cit.nih.gov/history/laws/belmont.html

15.

The Diagnostic Radiology Milestone Project was a joint initiative of which of the following two
organizations?
A*

ACGME (Accreditation Council for Graduate Medical Education) and ABR (American
Board of Radiology)

B

ACGME (Accreditation Council for Graduate Medical Education) and RSNA (Radiological
Society of North America)

C

ABR (American Board of Radiology and AUR (Academy of University of Radiologists)

D

ABR (American Board of Radiology and RSNA (Radiological Society of North America)

Reference:
ACGME Diagnostic Radiology Milestones
https://www.acgme.org/acgmeweb/Portals/0/PDFs/Milestones/DiagnosticRadiologyMilestones.pdf

16.

Based on the table, which of the following is the negative predictive value of the test?

A

67%

B

71%

C*

80%

D

83%

Reference:
Cronin P Evidence-based radiology: step 3--critical appraisal of diagnostic literature. Semin Roentgenol.
2009 Jul; 44(3):158-65,Semin Roentgenol. 2009 Jul;44(3):158-65.

17.

18.

For which patients is the ICD-10 PCS classification system developed by CMS used to code
patient procedures?
A*

Those in an in-patient hospital setting

B

Those in out-patient care centers

C

Those in either in-patient or out-patient settings

D

All patients covered by CME services

Which statement about the HIPAA Security Rule is MOST correct?
A

It protects all information covered by the Privacy Rule.

B

It applies to all individually identifiable health information a covered entity creates and
maintains in electronic form.

C*

It does not apply to PHI transmitted orally or in writing.

D

It applies to all individually identifiable health information a covered entity receives and
transmits in electronic form.

Rationale:
A. The Security Rule protects a subset of information covered by the Privacy Rule, which is all
individually identifiable health information a covered entity creates, receives, maintains or transmits in
electronic form.
B. The Security Rule protects all individually identifiable health information a covered entity creates,
receives, maintains or transmits in electronic form.
C. The Security Rule does not apply to PHI transmitted orally or in writing.
D. The Security Rule protects all individually identifiable health information a covered entity creates,
receives, maintains or transmits in electronic form.
Reference:
U.S. Department of Health Human Services at https://www.hhs.gov/hipaa/forprofessionals/security/laws-regulations/index.html?language=es

19.

Basic Department of Health and Human Services policy for protection of human subjects applies
to research involving which of the following?
A

Normal educational practices

B*

Studies neither conducted nor supported by a federal department or agency

C

Observation of public behavior

D

Collection or study of existing publicly available data

Rationale:
A. Basic Department of Health and Human Services policy for protection of human research subjects
exemptions include research conducted in established or commonly accepted educational settings,
involving normal educational practices.
B. Basic Department of Health and Human Services policy for protection of human research subjects
applies to research that is conducted or supported by a federal department or agency but also to
research that is neither conducted nor supported by a federal department or agency.
C. Basic Department of Health and Human Services policy for protection of human research subject
exemptions include Research involving the use of educational tests (cognitive, diagnostic, aptitude,
achievement), survey procedures, interview procedures or observation of public behavior.
D. Basic Department of Health and Human Services policy for protection of human research subject
exemptions include Research involving the collection or study of existing data, documents, records,
pathological specimens, or diagnostic specimens, if these sources are publicly available.
Reference:
U.S. Department of Health Human Services at https://www.hhs.gov/ohrp/regulations-andpolicy/regulations/45-cfr-46/index.html#46.101
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1. Which one of the following is the MOST common inflammatory disease of the esophagus?
A

Candida esophagitis

B

Herpes esophagitis

C* Reflux disease
D

Crohn’s disease

Rationale:
A. Candida esophagitis is the most common cause of infectious esophagitis, and is typically seen in
immunocompromised patients. However, reflux is the most common cause of esophagitis overall.
B. Herpes esophagitis is the second most common cause of infectious esophagitis, and is also seen in
immunocompromised patients.
C. Reflux esophagitis is the most common form of esophagitis. This typically has a granular or nodular
appearance on barium esophagram, but can also manifest as small ulcers or erosions.
D. Crohn’s disease may cause esophagitis, but this is almost always in patients with ileocolic Crohn’s
disease as well.
Reference:
Levine MS, Rubesin SE. Abdom Radiol (NY). 2017 Sep; 42(9):2199-2218. doi: 10.1007/s00261-017-12180.
Edmonds CE, Levine MS. A Clinical/pattern Approach to Barium Esophagography. Applied Radiology
2015.

2. What is the MOST common malignant primary hepatic tumor?
A*

Hepatocellular carcinoma

B

Lymphoma

C

Angiosarcoma

D

Intrahepatic cholangiocarcinoma

Rationale:
A. Hepatocellular carcinoma is the most common primary hepatic malignancy.
B. Liver involvement may be an extrahepatic manifestation of hematologic malignancy.
C. Angiosarcoma is rare, and has been associated with exposure to Thorotrast and vinyl chloride.
D. Cholangiocarcinoma is the second most common primary hepatic malignancy.
Reference:
Tomasian et al. RadioGraphics 2015; 35:71-86.
Chung YE et al. RadioGraphics 2009; 29:683-700.

3. A 62-year-old woman presented with abdominal pain. Based on this CT image, what is the MOST
likely diagnosis?

A* Pancreatic adenocarcinoma
B

Autoimmune pancreatitis

C

Intraductal papillary mucinous neoplasm

D

Serous cystadenoma

Rationale:
A. The contrast-enhanced CT shows a hypovascular, heterogeneous mass in the pancreatic tail.
Abnormal soft tissue with the same enhancement features is noted to surround the nearby SMA.
Derived from ductal epithelium, pancreatic adenocarcinoma accounts for about 90% of all pancreatic
neoplasms. Although more common in the pancreatic head and body, approximately 10% occur in the
tail. Pancreatic adenocarcinoma is hypovascular during both the arterial and portal venous phases of IV
contrast enhancement, because much of the tumor background is fibrotic. Pancreatic adenocarcinoma
tends to be scirrhous, without significant hemorrhage or necrosis. Liquefactive necrosis, cystic
degeneration and dystrophic calcification are not usual features of this tumor. In this case, SMA
encasement obviated surgery. The tumor subsequently underwent locoregional spread with direct
splenic invasion via the splenic hilum.
B. Although autoimmune pancreatitis can cause sausage-like enlargement of the pancreas, it is usually
diffuse and does not involve solely the tail as seen here.
C. Intraductal papillary mucinous neoplasms (IPMNs) of the pancreas are usually seen as fluid-filled
dilatations of the main pancreatic duct and/or its side branches.
D. Serous cystadenoma does present as a unifocal pancreatic mass. However, they tend to have a
honeycomb appearance, being comprised of multiple 0.1-2.0 cm cysts. Enhancing stellate septae
associated with a central scar which can have coarse calcifications have been reported in cases of serous
cystadenoma. Encasement of the SMA Is not seen with serous cystadenomas.
Reference:
Gijon de la Santa, L et al. World J Gastrointest Oncol 2014 September 15; 6(9): 330-343.

4. A 40-year-old woman presents with left upper quadrant pain. The image shown indicates which of
the following as the MOST LIKELY diagnosis?

A

Hemangiomas

B* Splenic infarcts
C

Lymphangiomas

D

Lymphoma

Rationale:
A. Hemangiomas typically demonstrate early peripheral enhancement with delayed fill-in.
B. Infarcts typically appear as wedge-shaped areas of hypoenhancement in the spleen, as show in this
case.
C. Lymphangiomas are typically round and hypoattenuating.
D. Lymphoma is the most common malignancy that involves the spleen, and may present in various
manners, including splenomegaly, a single large lesion, or multiple small lesions.
Reference:
Karlo CA et al. Insights Imaging (2013) 4:65-76.

5. A small bowel intussusception is detected on a CT scan of an adult. What associated condition or
finding would suggest the need for investigation for the presence of a lead point?
A

History of sprue

B* Dilatation proximal to the intussusception
C

Presence of ascites

D

Adjacent 5-10 mm mesenteric nodes

Rationale:
A. There is an increased incidence of transient, non-obstructing small bowel intussusceptions in patients
with sprue (celiac disease).
B. Proximal small bowel dilation is concerning for an obstructing intussusception and should prompt
evaluation for an underlying mass.
C. Ascites is seen in a multitude of abdominal diseases and has no direct association with an obstructing
intussusception.
D. Small mesenteric nodes are frequently seen in patients without GI or neoplastic diseases.
Reference:
Kim YH et al. RadioGraphics 2006; 26:733-744.

6. What is the MOST common cause of small bowel obstruction?
A

Hernia

B

Crohn Disease

C* Adhesions
D

Malignancy

Rationale:
A. Adhesions are the most common cause of small bowel obstruction in adults.
B. Adhesions are the most common cause of small bowel obstruction.
C. Adhesions are the most common cause (60%) of small bowel obstruction.
D. Adhesions are the most common cause of small bowel obstruction.
Reference:
AC Silva et al. RadioGraphics 2009; 29:423-439.

7. Concerning splenic infection, which one of the following which is true?
A

Hemoglobinopathies do not predispose to splenic abscess.

B

Fungal splenic abscesses are large multifocal splenic lesions on CT.

C

50% of bacterial splenic abscesses contain gas.

D* Percutaneous drainage is BEST performed for unilocular, unruptured splenic abscesses.
Rationale:
A. The most common predisposing condition for development of a splenic abscess is an
immunocompromised state. Hemoglobinopathies may also uncommonly predispose the patient to
developing a splenic abscess.
B. Fungal splenic abscess are typically small and multifocal.
C. Gas within the abscess is uncommon, but does confirm the pyogenic nature.
D. Drainage may be considered for unilocular abscesses with a formed wall.
Reference:
Karlo CA et al. Insights Imaging. 2013 Feb; 4(1): 65-76.
Lee M-C, Lee C-M (2018) Splenic Abscess: An Uncommon Entity with Potentially Life-Threatening
Evolution. Canadian Journal of Infectious Diseases and Medical Microbiology 2018:8610657.
Divyashree S, Gupta N. Splenic Abscess in Immunocompetent Patients Managed Primarily without
Splenectomy: A Series of 7 Cases. Perm J. 2017; 21:16-139.

8. A patient with a history of celiac disease presents with recurrent abdominal pain and weight loss. A
CT scan demonstrates enlarged, homogeneously enhancing retroperitoneal and mesenteric lymph
nodes. What is the MOST likely diagnosis?
A

Cavitating mesenteric lymph node syndrome

B* Lymphoma
C

Whipple disease

D

Mesenteric adenitis

Rationale:
A. This rare complication of celiac disease is characterized by cavitating/centrally necrotic lymph nodes
not homogeneously enhancing nodes.
B. Patients with celiac disease are at increased risk of lymphoma and this diagnosis needs to be excluded
in patients that develop recurrent pain and/or adenopathy.
C. There is no association between celiac disease and Whipple disease - a rare disease characterized by
low density lymph nodes (when adenopathy is present).
D. This is essentially a diagnosis of exclusion and the enlarged lymph nodes tend to be localized to the
right lower quadrant - not the more generalized adenopathy described in the question.
Reference:
Scholz, FJ. et al. RadioGraphics 2011; 31:977-992.
Lewis RB et al. RadioGraphics 2014; 34:1934-1953.

9. A 1.5 cm simple, unilocular pancreatic cyst is incidentally discovered on a CT scan in a 45-year-old
patient with no history of pancreatic disease. What is the MOST appropriate recommendation?
A

Surgical resection

B

Endoscopic ultrasound with fine-needle aspiration

C* MRCP
D

Repeat CT in 1 year

Rationale:
A. Surgical consultation could be considered if the lesion had clearly concerning radiologic features,
buteven in that situation, either MRCP or endoscopic ultrasound would typically be performed first.
B. This could be considered if the lesion was >3cm, had concerning imaging/clinical features (ie. mural
nodules or symptoms related to it) or had enlarged in size on serial exams.
C. MRCP would better delineate internal complexity and relationship to the pancreatic duct.
D. MRCP is generally preferred over CT to evaluate internal complexity of pancreatic cystic lesions.
Reference:
American College of Radiology ACR Appropriateness Criteria® Pancreatic Cyst, 2019. Accessed
6/15/2020.

10. Wilson disease results in abnormal metabolism and hepatic deposition of:
A

iron.

B* copper.
C

zinc.

D

sphingomyelin.

Rationale:
A. Iron within hepatocytes and increased total body iron in hemochromatosis are associated with an
increased risk of cirrhosis and hepatocellular carcinoma [3]. Increased iron deposition has also been
associated with other systemic disorders, including chronic viral hepatitis, alcoholic liver disease, and
nonalcoholic steatohepatitis.
B. Biliary excretion of copper is reduced in patients with Wilson's disease resulting in copper
accumulation in the liver and can incite an inflammatory reaction leading to cirrhosis.
C. Abnormal zinc metabolism can be seen in multiple disorders including diabetes, Crohn’s disease,
sickle cell anemia.
D. Abnormal accumulation of sphingomyelin is seen with Niemann Pick disease.
Reference:
Cheon J et al. Korean J Radiol. 2010 Nov-Dec; 11(6): 665-672.
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1. You are shown images (Figures 6A and 6B) from a retrograde cystogram on a 48-year-old man who
presented after a motor vehicle accident. What is the MOST LIKELY diagnosis?

A

Extraperitoneal bladder rupture

B

Traumatic colovesical fistula

C

Ureteral transection

D* Intraperitoneal bladder rupture
Rationale:
A. There is no evidence of extraperitoneal contrast extravasation.
B. The contrast appears to be in the peritoneum, around bowel loops, not communicating with the
lumen of a bowel loop.
C. There is no evidence of ureteral filling or extravasation from a ureter to suggest ureteral transection.
D. The images demonstrate intraperitoneal extension of contrast, compatible with intraperitoneal
bladder rupture.
Reference:
Dunnick NR , Sandler CM, & Newhouse JH, Textbook of Uroradiology. 5th ed. Wolters Kluwer/Lippincott
Williams & Wilkins, Philadelphia, PA, 2013.

2. What is the MOST common appearance of renal lymphoma on CT?
A

Diffuse infiltration of one or both kidneys

B

Single focal hypoenhancing mass

C

Mass with tumor thrombus extending into the renal vein

D* Multiple focal hypoenhancing masses
Rationale:
A. Diffuse infiltration of the kidneys is a pattern which may be seen in renal lymphoma, but it is not the
most common pattern.
B. Single focal mass of the kidney is a pattern which may be seen in renal lymphoma, but it is not the
most common pattern.
C. Mass with tumor thrombus extending into the renal vein is typical of renal cell cancer, and would not
be expected with lymphoma.
D. Multiple parenchymal masses of variable size are the most common manifestation of renal
lymphoma, seen in about 50-60% of cases.
Reference:
Dunnick NR, Sandler CM, & Newhouse JH, Textbook of Uroradiology. 5th ed. Wolters Kluwer/Lippincott
Williams & Wilkins, Philadelphia, PA, 2013.

3. What is the MOST likely diagnosis?

A

Left testicular torsion

B

Right testicular torsion

C* Left epididymitis
D

Left epididymo-orchitis

Rationale:
A. There is preservation of blood flow to the testes bilaterally on color Doppler.
B. Again, there is preservation of blood flow to the testes bilaterally.
C. The left epididymis is enlarged at hyperemic on color Doppler, findings consistent with left
epididymitis.
D. Although direct extension of epididyma inflammation to the testicle occurs in up to 20% of patients
with epididymitis, in this case there is no evidence of inhomogeneity or hypervascularity in the included
portion of the left testicle to suggest orchitis.
Reference:
Rumack CM and Levine D. Diagnostic Ultrasound 5th Ed. Elsevier, St. Louis, 2018.

4. A 40-year-old man presents with back pain. What is the MOST likely diagnosis?

A* Renal abscess
B

Transitional cell carcinoma

C

Malignant fibrous histiocytoma

D

Ruptured angiomyolipoma

Rationale:
A. The images demonstrate an ill-defined multilocular collection involving the kidney with perinephric
extension, and adjacent inflammation. On the first image, several small air bubbles are seen within the
collection. Findings are typical of a renal abscess.
B. Transitional cell carcinoma can present as an ill-defined mass involving the kidney, but would appear
more solid and the multiloculation and air bubbles would not be expected.
C. Although malignant fibrous histiocytoma (MFH) is common elsewhere in the body, it is rarely seen as
a primary renal tumor. It would be expected to be more solid than this case, and would not be expected
to have air bubbles within it.
D. Angiomyelolipomas not uncommonly bleed, but this is not a typical appearance for an AML (which
are solid, and the overwhelming majority contain fat – not seen here), or of perinephric hematoma.
Reference:
Dunnick NR , Sandler CM, & Newhouse JH, Textbook of Uroradiology. 5th ed. Wolters Kluwer/Lippincott
Williams & Wilkins, Philadelphia, PA, 2013.

5. Which of the following features differentiates a bicornuate uterus from a didelphys uterus?
A

Widely splayed uterine horns

B* Partial fusion of the lower uterine segment
C

Two endometrial canals

D

Presence of a vaginal septum

Rationale:
A. Widly splayed uterine horns would be expected with both bicornuate uterus and didelphys uterus.
B. Partial fusion of the lower uterine segment, with a single cervix, is seen in bicornuate uterus, whereas
in didelphys uterus there are two separate lower uterine segments and two cervices.
C. Both bicornuate uterus and didelphys uterus have two endometrial canals.
D. A vaginal septum may be seen with didelphys uterus, but not with bicornuate uterus.
Reference:
Dunnick NR, Sandler CM, & Newhouse JH, Textbook of Uroradiology. 5th ed. Wolters Kluwer/Lippincott
Williams & Wilkins, Philadelphia, PA, 2013.

6. Given the abnormal findings demonstrated in this image, this patient is at increased risk for:

A

massive hematuria.

B

urinary tract tuberculosis.

C*

urothelial malignancy.

D

malacoplakia.

Rationale:
A. This is a nonspecific clinical finding that may be associated with multiple entities, but is not directly
related to pseudodiverticula.
B. The findings are not consistent with stigmata of urinary tract TB. One could expect ureteral strictures,
but not pseudodiverticula.
C. The presence of ureteral pseudodiverticula correlates with increased risk for transitional cell
carcinoma, either in the ipsilateral ureter or urinary bladder.
D. Malacoplakia is an uncommon granulomatous disorder of the urinary system that predominantly
effects the bladder.
Reference:
Dunnick NR, Sandler CM, & Newhouse JH, Textbook of Uroradiology. 5th ed. Wolters Kluwer/Lippincott
Williams & Wilkins, Philadelphia, PA, 2013.
Wasserman NF et al. Ureteral pseudodiverticula: frequent association with uroepithelial malignancy.
AJR 157: 67-72, 1991.

7.

The calcific density demonstrated is MOST likely related to which of the following?

A

Uric acid

B

Urothelial malignancy

C

Struvite

D*

Calcium oxalate

Rationale:
A. Jack stones and mulberry stones are usually composed of calcium oxalate.
B. Though urothelial malignancies can calcify, the morphology of the demonstrated process is
inconsistent with the appearance typically associated with malignancy.
C. Jack stones and mulberry stones are usually composed of calcium oxalate.
D. So-called jack and mulberry stones are most commonly derived from calcium oxalate and are
amenable to ESWL therapy.
Reference:
Zagoria, RJ, Dyer R and Brady C. The Requisites: Genitourinary Radiology, 2016 (3rd ed.); Elsevier,
Philadelphia.

8. According to the American Association for the Surgery of Trauma (AAST) scale, what is the grade of
renal injury demonstrated in this case?

A

I

B

II

C

III

D* IV
Rationale:
A. Grade I reflects a non-enlarging hematoma or contusion without frank laceration. Grade IV injury is
differentiated from grades I-III by the appearance of frank urine leak.
B. Grade II reflects a non-enlarging hematoma or contusion with laceration <1 cm in depth. Grade IV
injury is differentiated from grades I-III by the appearance of frank urine leak.
C. Grade III reflects a non-enlarging hematoma or contusion with laceration >1 cm in depth; there is no
extension into the pelvis or identifiable urine leak. Grade IV injury is differentiated from grades I-III by
the appearance of frank urine leak.
D. Grade IV injury is differentiated from grades I-III by the appearance of frank urine leak.
Reference:
http://www.aast.org/library/traumatools/injuryscoringscales.aspx#kidney

9. Which of the following is the MOST likely diagnosis in this 25-year-old patient?

A* Germ cell tumor
B

Lymphoma

C

Leydig cell tumor

D

Metastasis

Rationale:
A. The vast majority of all testicular malignancies are germ cell tumors.
B. Lymphoma is the most common secondary testicular cancer. Testicular lymphoma occurs more often
than primary testicular tumors in men older than 50. However, the vast majority of all testicular
malignancies are germ cell tumors, especially in a patient of this age.
C. Leydig cell tumors are the most common non-germ cell tumors of the testis and account for 1-3% of
all testicular tumors. However, the vast majority of testicular malignancies are germ cell tumors.
D. Cancers of the prostate, lung, skin (melanoma), kidney, and other organs also can spread to the
testicles. The prognosis for these cancers tends to be poor because these cancers have usually spread
widely to other organs as well.
Reference:
Rumack CM and Levine D. Diagnostic Ultrasound 5th Ed. Elsevier, St. Louis, 2018.
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1. You are shown a CT image during the course of a lung biopsy and a second image at a
different level obtained 5 minutes later (Figures 3A and 3B). The patient has become short
of breath and is coughing. The oxygen saturation with a facemask is 97%. What is your next
step?

A
B*
C
D

Place a needle in the suspicious nodule.
Place a chest tube in the right hemithorax
Stat page thoracic surgery
Obtain a chest radiograph in one hour

Rationale:
If the pneumothorax is significant, greater than 25%, it should be aspirated.
Reference:
Mauro, MA et al. Image-guided Interventions. Sanders, Philadelphia, 2008.
Valji K. Vascular and Interventional Radiology Sanders, Philadelphia, 2008.

2. The ovarian artery MOST commonly arises from what vessel?
A*
B
C
D

Aorta
Uterine artery
Ureteral artery
Circumflex iliac artery

Reference:
Pelage JP et al. Uterine fibroid vascularization and clinical relevance to uterine fibroid
embolization. Radiographics 2005; 25:S99-S117.

3. You are shown images of the right and left distal common carotid arteries, respectively.
Which of the following is the MOST likely diagnosis?

A*
B
C
D

Aortic insufficiency
Mitral insufficiency
Subclavian steal
Intra-aortic balloon pump

Rationale:
A: There is reversal of flow throughout diastole in both the right and left common carotid
arteries because the aortic valve is not properly functioning to prevent regurgitation of flow.
B: It is the function of the aortic valve to prevent retrograde flow in diastole. It is the function of
the mitral valve to prevent retrograde flow in systole.
C: Typically, with a subclavian steal there is unilateral reversal of flow in a vertebral artery. It
would be extraordinarily unusual to reverse the direction of flow in both carotids on the basis
of a subclavian artery lesion.
D: There is a characteristic sharp spike at the end of diastole representing a BRIEF reversal in
the direction of flow through the carotid arteries when the balloon pump deflates.
Reference:
Pellerito JS, Polak JF. Introduction to Vascular Ultrasonography. Elsevier, Philadelphia 2012.

4. A 23-year-old woman presents with a bluish discoloration to her hand. What is the MOST
likely diagnosis?

A
B
C*
D

Hypothenar hammer syndrome
Systemic lupus erythematosis
Thromboemboli
Arteriovenous malformation

Rationale:
A: This condition affects the ulnar artery crossing the hamate bone at the wrist
B: Lupus, in common with the other collagen vascular diseases, may manifest as an arteritis
causing stenoses and occlusions of the small arteries in the hand.
C: Intraluminal filling defects are the hallmark of thromboemboli to the hand.
D: Congenital arteriovenous malformations are characterized by enlarged feeding arteries, a
dense tumor stain and early draining veins.
Reference:
Geschwind JFH, Dake MD. Abrams’ Angiography Interventional Radiology. Lippincott Williams
& Wilkins, Philadelphia 2014.

5. Based on this image, what is your MOST likely diagnosis?

A
B*
C
D

Dissecting aneurysm
Ruptured AAA
Type I endoleak
Infected aorta

Rationale:
A: This is an aneurysm, not a dissection. There is no true or false lumen. There is no intimal flap.
B: There is an aneurysm, a dilated infrarenal abdominal aorta with a calcified wall and mural
thrombus. The CT diagnosis indicating that an aneurysm has ruptured is based on the
demonstration of a surrounding hematoma infiltrating the retroperitoneal tissues. In this case
there is actual extravasation of contrast outside the AAA indicating active arterial bleeding.
C: Endoleaks occur after a stent graft repair of an AAA. There is no stent graft here.
D: Imaging manifestations of infectious aortitis include aortic wall thickening, periaortic fluid or
soft-tissue accumulation, rapidly progressing saccular aneurysm or pseudoaneurysm, and
occasionally air in the aortic wall.
Reference:
Rakita D, Newatia A. Hines JJ et al. Spectrum of CT Findings in Rupture and Impending Rupture
of Abdominal Aortic Aneurysms. Radiographics 2007 https://doi.org/10.1148/rg.272065026.

6. Long-term survival following an endovascular repair of an abdominal aortic aneurysm
compared to an open surgical repair is:
A Superior
B Inferior
C* Similar
Rationale:
A: Incorrect.
B: Incorrect.
C: Multiple large clinical trials have shown remarkably consistent results. Endovascular repair
and open repair resulted in similar long-term survival. This is not to say that patients
undergoing endovascular repair do not enjoy decreased procedural morbidity compared with
those undergoing an open repair.

7. A screening carotid ultrasound was performed on an ambulatory patient. Which of the
following diagnoses is MOST likely?

A.
B*
C
D

Internal carotid artery stenosis
Aortic valvular stenosis
Aortic valvular insufficiency
Subclavian steal

Rationale:
The slow upstroke in systole and reduced peak systolic velocities affecting each of the arteries
imaged, tardus parvus pattern, indicates reduced cardiac output. Another consideration might
be heart failure, but the patient was ambulatory and awaiting aortic valve repair. Aortic
insufficiency would likely show back flow in diastole. A subclavian steal is characterized by
retrograde flow in a vertebral artery.
Reference:
Pellerito JS, Polak JF. Introduction to Vascular Ultrasonography. Elsevier, Philadelphia 2012.

8. What artery is indicated by arrow C?

A
B
C
D*

Anterior tibial artery
Anterior perforating artery
Peroneal artery
Dorsal pedis artery

Rationale:
A: The anterior tibial artery runs through the leg anterior to the tibia.
B: The anterior perforating artery is one of the two terminal branches of the peroneal artery
and communicates with the anterior tibial artery at the ankle joint.
C: The peroneal artery terminates in an anterior perforating branch and a posterior
communicating branch at the ankle joint.
D: The dorsal pedis artery is the continuation of the anterior tibial artery onto the foot.
Reference:
Grant, JCB An atlas of anatomy; Williams and Wilkens, 1956.

9. The corona mortis is an anatomic variant concerning which of the following?
A
B*
C
D

The external carotid artery
The internal obturator artery
The arc of Barkow
The left coronary artery

Rationale:
A: The corona mortis is a variant obturator artery originating from the external iliac artery
system that is susceptible to pelvic trauma.
B: The corona mortis is a variant obturator artery originating from the external iliac artery
system that is susceptible to pelvic trauma.
C: The corona mortis is a variant obturator artery originating from the external iliac artery
system that is susceptible to pelvic trauma.
D: The corona mortis is a variant obturator artery originating from the external iliac artery
system that is susceptible to pelvic trauma.
Reference:
Smith JC1, Gregorius JC, Breazeale BH, Watkins GE. The corona mortis, a frequent vascular
variant susceptible to blunt pelvic trauma: identification at routine multidetector CT. J Vasc
Interv Radiol. 2009; 20:455-60. 2009; 20:455-60.

10. Which of the following is MOST directly affected by the infusion of alteplase?
A
B
C
D*

Platelets
INR
PTT
Fibrinogen

Rationale:
Alteplase converts plasminogen to plasmin. Plasmin lyses fibrin.
Reference:
Patel NH et al Quality improvement guidelines for percutaneous management of acute lower
extremity ischemia; J Vasc Interv Radiol 2013; 24-3-15.
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1. Which of the following lateral supporting structures of the knee inserts on the tibia?
A

Lateral collateral ligament (LCL)

B

Biceps femoris tendon

C* Anterior oblique band LCL
D

Popliteus tendon

Rationale:
A. The lateral collateral ligament inserts on the fibula head with the biceps femoris as the conjoined
tendon.
B. The biceps femoris tendon inserts with the lateral collateral ligament as the conjoined tendon at the
fibula head.
C. The anterior oblique band of the lateral collateral ligament inserts with fibers from the iliotibial band
and the lateral joint capsule at the lateral proximal tibia. Varus stress may result in avulsion fracture, the
Segond fracture, most often associated with ACL rupture.
D. The popliteus tendon inserts at the popliteus fossa at the lateral femoral condyle.
Reference:
Resnick D., Anatomy of Individual Joints Diagnosis of Bone and Joint Disorders, W B Saunders 4th ed.
2002.

2. Terminal acro-osteolysis is associated with which of the following?

A

Polyvinyl chloride exposure

B

Hadju-Cheney disease

C* Hyperparathyroidism
D

Acromegaly

Rationale:
Polyvinyl chloride exposure and Hajdu-Cheney disease may result in bone loss at the distal phalanges.
Resorption is usually band-like at the waist and may be combined with tuft resorption. Acromegaly is
not associated with bone resorption but rather bone production. Enlargement of the distal phalangeal
tufts with associated soft tissue prominence is characteristic. Terminal acro-osteolysis without band-like
resorption is seen with hyperparathyroidism.
Reference:
Resnick D., Diagnosis of Bone and Joint Disorders; 4th ed. W B Saunders. Hyperparathyroidism.

3. What is the MOST common disorder of the plantar aponeurosis?
A* Fasciitis
B

Fibromatosis

C

Rheumatoid nodule

D

Rupture

Rationale:
Plantar fasciitis is the most common disorder of the plantar fascia. It is a low-grade inflammatory
condition which may be mechanical and/or degenerative in nature, i.e., overuse, foot deformities,
obesity, age related weakening/instability or be related to systemic disorders including rheumatoid
arthritis, seronegative spondyloarthropathies and gout.
Reference:
Daphne J., et al. Disorders of the Plantar Aponeurosis A Spectrum of MR Imaging Findings. AJR January
2001, Volume 176, Number 1.

4. You are shown radiographs of 30-year-old man. What is the MOST likely diagnosis?

A

Osteosarcoma

B

Osteoid osteoma

C*

Chronic osteomyelitis

D

Stress fracture

Rationale:
There is undulating, chronic cortical thickening or periosteal reaction. There is a focal discontinuity at
the cortex, typical of chronic osteomyelitis with cloaca formation. Fusiform cortical thickening about a
rounded lucency is characteristic of osteoid osteoma. Cortical thickening with a linear lucency may be
seen in stress injuries. Intramedullary osteosarcoma appears as an intramedullary lesion breaking out of
the bone with cortical destruction and aggressive periosteal reaction.
Reference:
Resnick D. Diagnosis of Bone and Joint Disorders; 4th ed. W B Saunders. Osteomyelitis.

5. What is the MOST likely diagnosis in this 58-year-old woman?

A

Gout

B

Amyloid deposition

C

Hemophiliac arthropathy

D*

Rheumatoid arthritis

Rationale:
There is extensive bone loss due to osseous erosion with loss of articular cortex and loss of articular
cartilage, typical of a septic or inflamed joint. The erosions of chronic tophaceous gout and amyloid
deposition are more chronic in nature and, therefore, well corticated. The joint space itself is usually
well maintained as articular cartilage is not uniformly destroyed. The arthritis secondary to repetitive
intra-articular hemorrhage is more chronic in nature. The ends of the bone may be enlarged secondary
to hyperemia during skeletal development in the child. There may be extensive erosive changes but
usually with sclerotic margins.
Reference:
Resnick D. Diagnosis of Bone and Joint Disorders; 4th ed. W B Saunders. Bleeding Disorders.

6. You are shown an AP radiograph of the pelvis of an 86-year-old man. What is the MOST likely
diagnosis?

A

Fibrous dysplasia

B

Metastatic prostate cancer

C

Mastocytosis

D* Paget disease
Rationale:
There is extensive cortical thickening and coarsening of the trabeculae at the pelvis and proximal right
femur. This is characteristic of Pagets disease. Although the other entities may have polyostotic
involvement of the skeleton, none results in these findings.
Reference:
Resnick D. Diagnosis of Bone and Joint Disorders; 4th ed. W B Saunders. Pagets Disease.
Smith S Murphey M et al., From the Archives of the AFIP: Radiologic Spectrum of Paget Disease of Bone
and its Complications with Pathologic Correlation. Radiographics 2002.

7. What is the most likely diagnosis in this patient with chronic renal failure?

A

Progressive systemic sclerosis

B

Dermatomyositis

C* Amyloid arthropathy
D

Erosive osteoarthritis

Rationale:
A. Articular manifestations of PSS or scleroderma include soft tissue atrophy, soft tissue calcification and
bone resorption usually at the fingertips. The SI joints are not involved.
B. Dermatomyositis and polymyositis are characterized by inflammation and degeneration of striated
muscle. The skin is also involved with dermatomyositis. Articular involvement is limited. The SI joints are
not involved.
C. There is a well-established connection between chronic renal failure and renal dialysis (especially long
term) and amyloid arthropathy. While the shoulders, hips, wrists and knees are most often involved, the
sacroiliac joints are often affected. The process is bilateral and symmetric. Chronic osseous erosions
with relative preservation of the joint space is typical.
D. Erosive osteoarthritis effects the interphalyngeal joints of the hand. There is no relationship between
erosive osteoarthritis and inflammatory or erosive seronegative sacroiliitis.
Reference:
Athanasou NA, et al. Joint and Systemic Distribution of Dialysis Amyloid. Q J Med 78(287):205-214,
1991.

8. You are shown MR images of the ankle. What is the MOST likely diagnosis?

A

Chronic tendinosis

B

Pigmented villonodular synovitis (PVNS)

C

Rheumatoid arthritis

D* Xanthoma
Rationale:
A. While chronic tendinosis causes thickening of the tendon, it would not be as massive as this case.
B. Pigmented villonodular synovitis or giant cell tumor of tendon sheath may rarely involve the Achilles
paratenon. Such massive thickening of the tendon would not occur.
C. This massive degree of tendon thickening is not typical of rheumatoid involvement of the Achilles
tendon.
D. The tendon is massively thickened with primarily low signal intensity on all pulse sequences. There is
a reticulated or striated appearance on sagittal images and a speckled appearance on axial images which
is virtually pathognomonic.
Reference:
Resnick D, Kang H, Pretter Klieber M. Internal Derangements of Joints. Saunders. Ankle and Foot.

9. Which of the following is associated with bone enlargement?
A

Lytic Paget disease

B* Osteoid osteoma
C

Type II neurofibromatosis

D

Hyperparathyroidism

Rationale:
Bone enlargement, secondary to the deposition of Pagetoid bone and subsequent cortical thickening, is
characteristic of the second and third stages of Pagets disease. The early or lytic phase of Pagets disease
involves bone resorption only. Neurofibromatosis Type I, a mesodermal and neuro-ectodermal
dysplasia, involves the musculoskeletal system. Bony deformity and malformation is typical. There may
be bone enlargement. Neurofibromatosis Type II does not result in bone enlargement.
Hyperparathyroidism results in bone resorption and therefore, less bone, not more bone. Osteoid
osteoma may result in localized cortical thickening about the lesion. In younger children, presumably
due to the marked hyperemia of the lesion, increased bone growth/bone length may result.
Reference:
Resnick D., Diagnosis of Bone and Joint Disorders; 4th ed. W B Saunders. Osteoid Osteoma.

10. Tumor induced osteomalacia is MOST commonly associated with which of the following?
A* Hemangiopericytoma
B

Non-ossifying fibroma

C

Multiple myeloma

D

Renal cell carcinoma

Rationale:
A. Hemangiopericytoma is the tumor most associated with tumor-induced osteomalacia. This syndrome
has also been reported in association with non-ossifying fibroma, giant cell tumor, osteoblastoma and
fibrous dysplasia
B. Hemangiopericytoma is the tumor most associated with tumor-induced osteomalacia. This syndrome
has also been reported in association with non-ossifying fibroma, giant cell tumor, osteoblastoma and
fibrous dysplasia.
C. Multiple myeloma may result in diffuse osteopenia, without discrete foci of bone lysis. Osteomalacia,
however, is not associated.
D. Hemangiopericytoma is the tumor most associated with tumor-induced osteomalacia. This syndrome
has also been reported in association with non-ossifying fibroma, giant cell tumor, osteoblastoma and
fibrous dysplasia. Although an association with prostate and lung cancer has been described, there is no
association with renal cancer. The osteomalacia of chronic renal insufficiency is not related to renal
neoplasm.
Reference:
Resnick D. Diagnosis of Bone and Joint Disorders; 4th ed. W B Saunders. Osteomalacia.
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1. A patient with a history of atrial fibrillation presents with 1 hour of right-sided hemiparesis. Which of
the following is MOST sensitive for acute cerebral infarction?
A

Non-contrast CT

B

T2-weighted MRI

C* Diffusion-weighted MRI
D

Unenhanced T1-weighted MRI

Rationale:
A. Though non contrast CT is helpful in the triage of acute stroke, its value is in the detection of acute
hemorrhage. It may be negative for up to 12 hrs in terms of changes related to cytotoxic edema
B. Though faster than CT in terms of demonstrating changes of cytotoxic edema, it is not as quick as
DWI in terms of demonstrating findings of acute stroke.
C. DWI is the most sensitive in demonstrating findings of early infarct and can often do so within one
hour of the ictus
D. T1 weighted imaging is not useful in detecting findings of acute stroke
Reference:
Le Bihan, et al. A Diagnostic Neuroradiology. AJR (1994) pp. 344, 347.

2. Bilateral enhancing masses within the internal auditory canals are MOST consistent with which one
of the following?
A

Metastases

B

Neurofibromatosis type 1

C* Neurofibromatosis type 2
D

Multiple meningiomas

Rationale:
A. While leptomeningeal enhancement can occur in the IACs bilaterally it is not the best answer.
B. NF1 is associated with brainstem and optic nerve gliomas, not bilateral vestibular schwannomas
C. Bilateral vestibular schwannomas is diagnostic of NF2
D. Though meningiomas can be found in the CP angle, bilateral meningiomas at this level are unusual
Reference:
Borofsky, S, and Levy, LM: Neurofibromatosis: Type1 and Type2, American Journal of Neuroradiology
December 2013, 34 (12) 2250-2251; DOI: https://doi.org/10.3174/ajnr.A3534.

3. Anterior communicating artery aneurysms are characterized by which hemorrhagic pattern?
A

Diffuse subarachnoid hemorrhage in the basal cisterns

B

Diffuse cisternal subarachnoid hemorrhage with extension into the temporal lobe

C

Subarachnoid hemorrhage predominantly around the medulla with intraventricular hemorrhage

D* Interhemispheric subarachnoid hemorrhage and parenchymal frontal lobe hemorrhage
Rationale:
A. Though this can be found in ACOMM aneurysms it can also be seen with Pcomm, MCA and basilar
tip aneurysms as well
B. This pattern is more commonly seen with MCA aneurysm rupture
C. This pattern is seen with posterior circulation aneurysms including PICA and AICA aneurysm rupture
D. Acomm aneurysm rupture frequently cause acute blood to be identified in the anterior
interhemispheric region and the gyrus rectus
Reference:
Current Imaging Assessment and Treatment of Intracranial Aneurysms. Lotfi Hacein-Bey1 and James M.
Provenzale2 3 https://www.ajronline.org/doi/10.2214/AJR.10.5329

4. Transtentorial herniation is associated with infarction in which one of the following vascular
territories?
A

Anterior cerebral artery

B* Posterior cerebral artery
C

Middle cerebral artery

D

Basilar artery

Rationale:
A. Anterior cerebral artery infarction is associated with subfalcine herniation
B. Transtentorial herniation is associated with compression of the posterior cerebral artery at
Kernohan’s notch.
C. Middle cerebral artery infarction is not seen in transtentorial herniation
D. Basilar artery infarction is generally not seen in association with transtentorial herniation
Reference:
Andrew D. Schweitzer, Sumit N. Niogi, Christopher T Whitlow, A. John Tsiouris. Traumatic Brain Injury:
Imaging Patterns and Complications; Published Online: Oct 7 2019.
https://doi.org/10.1148/rg.2019190076

4. You are shown axial T2-weighted and coronal T1-weighted images of a child with seizures and
severe developmental delay. Which of the following is the MOST likely diagnosis?

A

Hydranencephaly

B

Severe obstructive hydrocephalus

C* Holoprosencephaly
D

Dandy-Walker malformation

Rationale:
A. Though in the differential for severe hydrocephalus , hydranencephaly is the absence of the brain
that is supplied by the anterior and middle cerebral arteries.
B. Severe hydrocephalus has a thin cortical mantle plastered against the the sides of the calvarium
C. Holoprocencephaly refers to a constellation of congenital abnormalities where septation of the right
and left hemispheres is incomplete. In this case the presence of a monoventricle with absent
septum pellucidum is characteristic of holoprocencephaly
D. Dandy Walker malformation is a posterior fossa abnormality with partial or complete absence of the
vermis, dilatation of the 4th ventricle into a large cystic mass in an enlarged posterior fossa
hydrocephalus and torcular lambdoid inversion.
Reference:
Dublin, et al. Diagnostic Image Evaluation of Hydranencephaly and Pictorially Similar Entities, with
Emphasis on Computed Tomography. Radiology 137:81-91, 1980.
Grossman and Yousem. The Requisites. Neuroradiology. pp 429-431, 2nd edition, Mosby, Philadelphia,
PA, 2003.

5. Which of the following may be a complication of prior radiation therapy?
A

Arteriovenous malformation

B* Cavernous malformation
C

Hemangioblastoma

D

Medulloblastoma

Rationale:
A. Though radiation is used in certain circumstances to treat AVMs it is not a cause of AVMs
B. Cavernomas—also known as cavernous hemangiomas and cavernous malformations—are CNS
vascular lesions composed of thin-walled, dilated capillary spaces with no intervening brain tissue.
Most cavernomas are believed to be of congenital origin, either sporadic or autosomal dominant
with incomplete penetrance, and have an incidence as high as 0.5% . A correlation between
radiation therapy and cavernoma has been suspected since 1994. Since that time, additional cases
have appeared in the literature
C. Hemangioblastomas are the most common benign primary tumor of the posterior fossa and are
associated with Von-Hipple Lindau syndrome. These tumors are not caused by radiation.
D. Medulloblastoma is a primary tumor of the cerebellum that occurs in the midline and is highly
aggressive. It is not caused by radiation exposure.
Reference:
Rajan Jain, Patricia L. Robertson, Dheeraj Gandhi, Sachin K. Gujar, Karin M. Muraszko and Stephen
Gebarski; Radiation induced Cavernomas of the Brain.
American Journal of Neuroradiology May 2005, 26 (5) 1158-1162.

6. What is the MOST common location of chordomas?
A

Clivus

B* Sacrum
C

Cervical spine

D

Lumbar spine

Rationale:
A. The skull base or clivus is the location of roughly 35-40 percent of chordomas, a neoplasm that
arises from notochordal remnants.
B. 50 percent of chordomas occur in the Sacrum.
C. 15 percent of chordomas occur in the spine, the cervical spine being the most common.
D. 15 percent of chordomas occur in the spine, the cervical spine being the most common.
Reference:
Neuroradiology: The Requisites, 3rd Edition, David Yousem and Robert Grossman, Mosby 2010.

7. Which of the following disorders is MOST LIKELY to present in the neonatal period and require
emergent management?
A

Nasal glioma

B

Nasal hemangioma

C

Nasal dermal sinus

D* Bilateral choanal atresia
Rationale:
A. Nasal Gliomas are rare ectopic rests of neural tissue found at the root of the nose, are presented. It
is important to distinguish nasal tumors from basofrontal encephaloceles. They are not neoplasms
and present as extranasal masses without obstructive symptoms
B. Nasal hemangiomas Infantile hemangiomas (IH) are common vascular tumours. They have a
characteristic natural course. They proliferate rapidly during the early infantile period followed by a
period of gradual regression over several years. Most of the uncomplicated hemangiomas undergo
spontaneous involution, with a small proportion of cases requiring intervention.
C. Normally, the dermal connection between the dura and the dermis at the nasion retracts. When it
does not a dermal sinus tract may develop. Patients most commonly present with a pit in the middle
of the nose. 25 percent of patients may be symptomatic because of the intracranial connection
D. Usually diagnosed in infancy because neonates are obligate nose breathers, these infants present
with respiratory distress. Imaging is required to assess whether the obstruction is membranous or
bony and whether there are associated CNS abnormalities
Reference:
Neuroradiology: The Requisites, 3rd Edition, David Yousem and Robert Grossman, Mosby 2010.
Nadja Kadom1, Raymond W. Sze; Radiological Reasoning: Pediatric Midline Nasofrontal Mass AJR 2010;
194:WS10–WS13 0361–803X/10/1943–WS10.

8. Which of the following temporal bone lesions are MOST commonly hyperintense on DWI?
A

Cholesterol granulomas

B

Glomus Tumors

C

Facial nerve schwannomas

D* Cholesteatomas
Rationale:
A. Cholesterol granulomas are often hyperintense on T1 weighted imaging secondary to the presence
of blood products. They are not characteristically bright on DWI.
B. Glomus tumors are highly vascular lesions that enhance avidly but are not bright on DWI
C. Facial Nerve schwannomas are enhancing lesions within the temporal bone that again
characteristically enhance but are not bright on DWI
D. Cholesteatomas Acquired cholesteatomas generally occur in the middle ear and mastoid, whereas
congenital cholesteatomas or epidermoids can occur in other locations, including the
cerebellopontine angle, suprasellar cistern, calvarium, and multiple sites in the temporal bone.
Congenital cholesteatomas compose only 2% of middle ear cholesteatomas. DWI is a useful
technique for the evaluation of cholesteatomas. It can be used to detect them when the physical
examination is difficult and CT findings are equivocal, and it is especially useful in the evaluation of
recurrent cholesteatoma.
Reference:
Neuroradiology:The Requisites, 3rd Edition, David Yousem and Robert Grossman, Mosby 2010.

9. What gland is the MOST common location of Warthin tumors?
A

Sublingual

B

Submandibular

C* Parotid
D

Lacrimal

Rationale:
A. No lymphoid tissue is present in the sublingual gland and therefore Warthin tumors do not occur in
this region
B. Submandibular glands do not contain lymphoid tissue and therefore Warthin tumors do not occur
there
C. Warthin's tumors (Cystadenomas lymphomatosum) are found exclusively in the parotid glands as
they are of lymphoid origin.
D. Though possible, Warthin tumors of the lacrimal gland are extremely rare lesions
Reference:
Neuroradiology: The Requisites, 3rd Edition, David Yousem and Robert Grossman, Mosby 2010.
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1. The Nuclear Regulatory Commission (NRC) mandates daily performance testing of the ionization
chamber radioisotope dose calibrator for which of the following?
A

Geometry

B* Constancy
C

Linearity

D

Accuracy

Rationale:
A. Geometry is only checked once a dose calibrator is installed or moved.
B. Constancy is checked daily.
C. Linearity is checked quarterly.
D. Accuracy is checked annually.
Reference:
https://www.nrc.gov/reading-rm/doc-collections/cfr/part035/full-text.html#part035-0061

2. What type of radiation is detected in a positron emission tomography (PET) scan?
A

Beta radiation

B* Two photons detected in coincidence
C

Two positrons detected in coincidence

D

A positron and an electron detected in coincidence

Rationale:
A. Incorrect.
B. A positron is emitted during the decay of PET tracers that travels a short distance and annihilates a
nearby electron. Two 511 KeV photons are emitted during this annihilation and detected by the PET
scanner.
C. Incorrect.
D. Incorrect.
Reference:
Cherry, S. R., Sorenson, J., & Phelps, M. (2012). Physics in Nuclear Medicine. Elsevier Inc.

3. Instant thin-layer chromatography is used to assess what parameter of radiopharmaceutical quality
assurance?
A

Radionuclidic purity

B* Radiochemical purity
C

Chemical purity

D

Pyrogenicity

Rationale:
A. Incorrect.
B. Radiochemical purity is defined as the fraction of activity in the specified chemical form.
Radiochemical impurity is the fraction of the desired radionuclide that is in the wrong chemical form.
Radiochemical purity is also referred to as labeling efficiency. It is tested with thin-layer
chromatography.
C. Incorrect.
D. Incorrect
Reference:
Mettler FA and Guiberteau MJ: Essentials of Nuclear Medicine Imaging, 5th ed., Saunders Elsevier,
Philadelphia, pp. 43-46.

4. You are shown anterior and posterior whole-body images obtained in a 4-year-old child. What is the
MOST likely diagnosis?

A

Islet cell tumor

B* Neuroblastoma
C

Lymphoma

D

Rhabdomyosarcoma

Rationale:
A. Incorrect.
B. Correct. Based on the biodistribution of the tracer, an I-123 MIBG study is shown. There is a lobulated
region of abnormal activity in the left suprarenal region. Multiple osseous lesions are shown in the axial
and appendicular skeleton. The most likely diagnosis is metastatic neuroblastoma.
C. Incorrect.
D. Incorrect.
Reference:
Bennett and Oza. Diagnostic Imaging: Nuclear Medicine 2nd ed. Elsevier. 2015.

5. Regarding 90Y ibritumomab tiuxetan (Zevalin) radioimmunotherapy, which of the following is
required prior to therapy?
A

Prior monoclonal antibody therapy without adverse reaction

B

Previous failed chemotherapy

C* Unlabeled monoclonal antibody (rituximab) pretreatment infusion
D

Tumor uptake on 111In ibritumomab tiuxetan (Zevalin) images

Rationale:
A. Incorrect.
B. Y-90 Zevalin therapy is almost exclusively used in the setting of patients who have undergone
previous chemotherapy and/or other conventional treatment. In addition, studies have shown that Y-90
Ibritumomab Tiuxetan (Zevalin) therapy also does not affect the efficacy of subsequently administered
chemotherapy.
C. Extra-tumoral binding sites, including sites on circulating lymphocytes, must be bound by unlabeled
rituximab to insure a high percentage of tumoral binding of both In-111 and Y-90 labeled Ibritumomab
Tiuxetan (Zevalin).
D. Y-90 Ibritumomab Tiuxetan (Zevalin) therapy may be effective regardless of whether or not tumor
uptake is visualized on the In-111 Zevalin imaging portion of the study. In fact, a recent study suggests
that patients who had tumor not visualized on the imaging portion of the study may have better overall
response rate.
Reference:
https://zevalin.com/wp-content/uploads/2019/04/Zevalin_Package_Insert.pdf

6. According to the Nuclear Regulatory Commission (NRC) Agreement State Program, regulatory
authority over radioactive source material and by-products is transferred to a state via an
agreement signed by the NRC Chairman and which of the following?
A* Governor of the State
B

Chairman of the State Radiation Advisory Board

C

Commissioner of the Department of State Health Services

D

Director of the State Radiation Control Program

Rationale:
A. NRC provides assistance to States expressing interest in establishing programs to assume NRC
regulatory authority under the Atomic Energy Act of 1954, as amended. Section 274 of the Act
provides a statutory basis under which NRC relinquishes to the States portions of its regulatory
authority to license and regulate byproduct materials (radioisotopes); source materials (uranium and
thorium); and certain quantities of special nuclear materials. The mechanism for the transfer of NRC's
authority to a State is an agreement signed by the Governor of the State and the Chairman of the
Commission, in accordance with section 274b of the Act.
B. Incorrect.
C. Incorrect.
D. Incorrect.

Reference:
https://www.nrc.gov/about-nrc/state-tribal/agreement-states.html

7. An incontinent patient undergoing a Tc-99m MDP bone scan contaminates the floor in a hallway of
your Nuclear Medicine Department with urine. Below what level of radioactivity is it acceptable to
remove the cordon around this area?
A

Equal to background

B* 2 times background
C

5 times background

D

10 times background

8. You are shown selected anterior images of the abdomen from a Tc-99m-labeled RBC study
performed in a patient presenting with acute gastrointestinal bleeding. Which of the following is the
MOST likely diagnosis?

A

Free Tc-99m pertechnetate in the stomach

B

Incidental left renal artery aneurysm

C

Bleeding arising in the ileum

D* Bleeding arising in the transverse colon
Rationale:
A. The Tc-99m Tagged RBC study reveals a bleeding site in the distal transverse colon. Free Tc-99m
pertechnetate may be visualized on Tc-99m labeled RBC scans, resulting either from poor labeling or
from delayed in vivo formation. Although free Tc-99m pertechnetate within the stomach is a plausible
explanation for the findings in this case, this finding is usually associated with other sites of
pertechnetate uptake, including the kidneys, and if imaged, also in the thyroid gland and salivary glands.
The appearance of the activity in this case is also somewhat changing in configuration, relatively focal
and intense, and somewhat more inferiorly located than anticipated for gastric uptake.
B. Again, while plausible, the finding in the left upper quadrant on these images is more intense and
focal, as well as somewhat more variable in configuration than would be anticipated for a left renal
artery aneurysm. In addition, a renal artery aneurysm would likely be visualized immediately postinjection, along with the other abdominal vessels.
C. The findings in this case are consistent with a site of acute gastrointestinal hemorrhage. However, the
location of the finding in the left upper quadrant would be highly atypical for a distal small bowel
hemorrhage, in the absence of significant malrotation of the bowel, and is much more likely due to a
bleeding site in the distal transverse colon or less likely, the proximal jejunum.
D. As discussed above, the findings in this case are most consistent with a site of lower gastrointestinal
hemorrhage arising within the distal transverse colon. Further delayed images could be obtained for
additional confirmation of this impression.
Reference:
Mettler FA and Guiberteau MJ: Essentials of Nuclear Medicine Imaging, 5th ed., Saunders Elsevier,
Philadelphia.

9. Concerning the use of three-phase bone scintigraphy in patients with heterotopic ossification (HO),
which pattern of uptake BEST represents maturity?
A

Increased uptake on all 3 phases

B

Hyperemia on flow and blood pool images with normal uptake on delayed images

C

Normal flow and blood pool activity with increased uptake on delayed images

D* Normal flow and blood pool activity with normal uptake on delayed images
Rationale:
A. Signs of immaturity include marked hyperemia and increased blood volume in HO lesions on threephase bone scans and intensely increased tracer uptake on delayed static images.
B. Incorrect.
C. Incorrect.
D. Normal three phase suggests maturity.
Reference:
Mettler FA and Guiberteau MJ: Essentials of Nuclear Medicine Imaging, 5th ed., Saunders Elsevier,
Philadelphia

10. What is the critical organ for myocardial perfusion imaging using Tl-201 chloride?
A

Gallbladder wall

B

Upper large intestines

C* Kidneys
D

Urinary bladder

Rationales:
A. Incorrect.
B. Incorrect.
C. Correct. The critical organ of Tl-201 are the kidneys.
D. Incorrect.
Citations:
Mettler FA and Guiberteau MJ: Essentials of Nuclear Medicine Imaging, 5th ed., Saunders Elsevier,
Philadelphia.
https://s3.amazonaws.com/rdcmssnmmi/files/production/public/docs/Myocardial%20Perfusion%20Imaging%203.3.pdf
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1. Based on the frontal chest radiograph, what is the MOST LIKELY diagnosis?

A

Right aortic arch

B

Polysplenia

C* L-Transposition of the great vessels
D

Congenital venolobar syndrome

Rationale:
The child has an unusual, straightened left cardiac border, caused by the L-transposed aorta. He also
has epicardial pacers in place, and children with SLL congenitally corrected transposition often have
conduction anomalies. After elimination of the other choices, this is the correct answer.
The aortic arch is clearly on the left. The patient has a clearly hyparterial left bronchus on the left hilum,
and an eparterial bronchus on the right hilum, with a left-sided stomach and heart. Therefore, by plain
film criteria his situs is solitus, and polysplenia is excluded. Congenital venolobar syndrome is
characterized by drainage of the right lung to a systemic vein, which can often be seen on chest
radiography, resembling a scimitar; this is not seen here, and this choice likewise is excluded.
Reference:
Fischbach PS, Ian H et al. Congenitally corrected L-transposition of the great arteries: abnormalities of
atrioventricular conduction. Progress in Pediatric Cardiology 1999; 10(1):37-43.
Hernanz-Schulman M, Ambrosino M, Genieser N et al. Current evaluation of the patient with abnormal
visceroatrial situs AJR 1990; 154: 797-802.
Konen E, Raviv-Aika L, Cohen Ra et al. Congenital pulmonary venolobar syndrome: spectrum of helical
CT findings with emphasis on computerized reformatting. Radiogrpahics 2003; 23:1175-1184.

2. A 6-year-old boy presents with fever and difficulty swallowing. Based on the lateral neck radiograph,
what is the MOST likely diagnosis?

A

Epiglottitis

B* Retropharyngeal abscess
C

Croup

D

Vocal cord cyst

Rationale:
A. The epiglottis is normal in size without evidence of edema.
B. The retropharyngeal soft tissue swelling is consistent with edema or abscess in the retropharyngeal
region. This implies edema or abscess (an abscess could be confirmed on contrast enhanced CT).
Prevertebral/retropharyngeal soft tissue thickening in a child with fever and difficulty swallowing
warrant a CT scan. However, please note that soft tissues may be prominent in normal infants,
particularly during expiration. When in doubt, brief airway fluoroscopy can differentiate the abnormal
from the normal finding prior to undertaking an unnecessary CT.
C. There is no evidence of subglottic airway narrowing to suggest croup.
D. There is no soft tissue mass to suggest a cyst arising from the vocal cords.
Reference:
Craig FW, Schunk JE. Retropharyngeal abscess in children: clinical presentation, utility of imaging and
current management. Pediatrics 2003; 111(6):1394-1398.
Poole CA, Altman DH. Acute epiglottitis in children. Radiology 1963; 80(5):798-805.
Shvero J, Koren R et al. Clinicopathologic study and classification of vocal cord cysts. Research and
Practice 2000; 196(2):95-98.

3. Which of the following lesions is MOST likely to contain calcifications?
A* Synovial sarcoma
B

Rhabdomyosarcoma

C

Congenital fibrosarcoma

D

Infantile hemangioma

Rationale:
A. The reported incidence of calcification in synovial sarcoma is approximately 30%.
B. Rhabdomyosarcomas may contain calcifications, but this is rare and described in case reports.
C. Calcifications are not seen in cases of congenital fibrosarcoma.
D. Calcifications are not seen in cases of infantile hemangiomas.
Reference:
Wilkerson BW, Crim JR et al. Characterization of synovial sarcoma calcification. AJR 2012; 199(6):730734.
Brisse H, Orbach D, et al. Imaging and diagnostic strategy of soft tissue tumors in children. European
Radiology 2006; 16:1147-1164.

4. What is the earliest age at which radiographic findings of dietary rickets are identifiable in term
infants?
A

1 month

B* 9 months
C

2 years

D

3 years

Rationale:
A. Maternal Vitamin D stores are usually depleted by 3-6 months of age. Therefore, of the provided
options, 9 months is the most likely answer.
B, C, D are incorrect for the same reason.
Reference:
Loomis WF. Rickets. Scientific American 1970; 223(6):76-91.

5. Portions of the pulmonary arteries arise from which branchial arch?
A

third

B

fourth

C

fifth

D* sixth
Rationale:
A. The third branchial arches give rise to the carotid arteries bilaterally.
B - A portion of the right fourth arch forms the proximal right subclavian artery while the rest regresses;
the left fourth arch gives rise to the usual left aortic arch.
C. The fifth arches regress bilaterally.
D. The sixth arches give rise to the ductus arteriosus and the proximal portions of the left and right
pulmonary arteries. The intraparenchymal portions of the pulmonary arteries arise from the lung buds
and later join the respective proximal portion of the pulmonary arteries.

6. Which of the following is a complication of umbilical venous lines?
A

Renal vein thrombosis

B* Portal vein thrombosis
C

Pulmonary embolism

D

Iliac vein aneurysms

Rationale:
A. The umbilical vein extends into the liver, through the ductus venosus, into the right atrium, without
approaching the renal veins.
B. Umbilical venous lines course through the umbilical vein, past the umbilical recess and into the ductus
venosus, with communication with the left portal vein, thus leading to portal vein thrombosis as a
potential, although thankfully rare, complication.
C. Although portal vein thrombosis may develop, and it is theoretically possible to have thrombi forming
at the tip of the line in the right atrium, pulmonary embolus is not one of the known complications of
umbilical venous lines.
D. The course of the umbilical venous line, unlike that of the umbilical arterial lines, does not extend into
the iliac vessels, and therefore this is not one of the potential complications of the umbilical venous
lines.
Reference:
Sakha Sh, Rafeey M et al. Portal venous thrombosis after umbilical vein catheterization. Indian Journal
of Gastroenterology 2007; 26(6):283-284.

7. What is the MOST likely cause of multiple irregular-walled cavities seen bilaterally in the lungs of a
young child with a history of chronic hoarseness and stridor?
A

Septic emboli

B

Henoch-Schönlein purpura

C* Human papilloma virus
D

Metastatic neuroblastoma

Rationale:
A. The differential diagnosis of cavities in the lungs in children is centered on infections. Septic emboli
would be an important consideration in an ill child with a line source or right-sided valve vegetation.
However, the more chronic history here of upper airway abnormality would suggest a better alternate
diagnosis.
B. Henoch Schónlein purpura can have pulmonary manifestations, although very rarely in children
despite the fact that 90% of cases occur in children less than 10 years of age. It is a necrotizing
inflammation at the level of the capillaries that produces alveolar hemorrhage.
C. The history of stridor would be a clue to an upper airway obstruction, such as from tracheolaryngeal
papillomatosis, which is thought to be caused by the Human Papilloma Virus (HPV) transmitted in the
peripartum period from mother to infant. If laryngeal nodular material gets into the more distal
bronchial tree, such as following intubation for airway compromise, cavitation can develop in the lungs
from lesion dissemination.
D. While neuroblastoma is a common malignancy in young children, it uncommonly metastasizes to
lung, and would not be expected to cavitate.
Reference:
Soldatski IL, Onufrieva EK et al. Tracheal, bronchial and pulmonary papillomatosis in children.
Laryngoscope. 2005; 115(10):1848-1854.
Agraharkar M, Gokhale S et al. Cardiopulmonary manifestations of Henoch Schönlein purpura. AJKD
2000; 35(2):319-322.

8. A 15-month-old child presenting with fever and otitis media undergoes a chest radiograph. Based on
the findings, what is the MOST likely diagnosis?

A

Bronchogenic cyst

B

Traumatic pneumatocele

C

Right middle lobe pneumonia

D* Morgagni hernia
Rationale:
A. Bronchogenic cysts are usually fluid-filled spaces, unless infection has supervened. They are most
often located in the perihilar/paramediastinal area, and not in the retrosternal space.
B. Pneumatoceles can occur after trauma, but they are usually located within the pulmonary
parenchyma. In addition, there is no history of trauma.
C. Although pneumonia can result in pneumatocele, and the lesion is located on the right and anteriorly,
the location does not correspond well to that of the right middle lobe; additionally, there is no evidence
of pneumonia as the lung fields are clear, including the right middle lobe.
D. Morgagni hernias are a subtype of diaphragmatic hernia in which there is direct retrosternal
communication between the peritoneum and the mediastinum through the foramina (of Morgagni)
between the costal and sternal attachments of the diaphragm. Bowel or omentum may herniate into
the chest, typically on the right. Unlike the Bochdalek counterpart, these patients are often
asymptomatic and the abnormality may be detected incidentally, as in this case.
Reference:
Minneci PC, Deans KJ et al. Foramen of Morgagni hernia: changes in diagnosis and treatment. The
Annals of Thoracic Surgery. 2004; 77(6):1956-1959.
McAdams HP, Kirejczyk WM Bronchogenic cyst: imaging features with clinical and histopathologic
correlation. Radiology 2000; 217(2):441-446.

9. A one-day-old boy presents with respiratory distress. What is the MOST likely diagnosis?

A

Neonatal pneumonia

B

Neuroblastoma

C

Scimitar syndrome

D* Pulmonary sequestration
Rationale:
A. Neonatal pneumonia is bilateral and diffuse rather than lobar. Therefore, this choice is incorrect.
B. Neuroblastoma can present as a congenital tumor, but originates in the posterior mediastinum,
usually interlaced with the neural foramina, and splaying of the ribs. These findings are not present in
this case.
C. Although scimitar syndrome refers to an abnormal segment of lung, which drains to the systemic
circulation and is often supplied by systemic vessels, it occurs on the right, not on the left, the venous
return is typically to the inferior vena cava, not the azygous vein, and is not associated with enlargement
of the involved lung and mass effect, as is the test case. This choice is therefore incorrect.
D. The MRI demonstrates solid nonaereated lung with systemic arterial supply from the descending
aorta and systemic (azygos) venous return. These features define a pulmonary sequestration – lung
tissue with no normal connection to the bronchial tree, systemic arterial supply, and systemic venous
return in the extralobar type. This is the most common location, abutting the left hemidiaphragm.
Reference:
Hernanz-Schulman M. Cysts and cystlike lesions of the lung. Radiologic clinics of NA 1993; 31(3):631349.
Hernanz-Schulman M, Stein SM, Neblett WW et al. Pulmonary sequestration: diagnosis with color
Doppler sonography and a new theory of associated hydrothorax. 1991; 180(3):817-221

10. When evaluating a patient with situs abnormality, which of the following is considered a
morphologically left-sided structure?
A

Inferior vena cava

B

Atrium that receives systemic return

C* Ventricle with smooth septal wall
D

Ventricle with apical moderator band

Rationale:
In the segmental approach to evaluation of congenital heart disease, the first step is determination of
viceroatrial situs and the orientation of the ventricular loop. The inferior vena cava, the atrium that
receives the systemic venous return, and the ventricle with both coarse trabeculae and apical
moderator band are morphologically right-sided structures, as these are the right atrium and right
ventricle, respectively. The atrium that receives pulmonary venous return and the ventricle with the
smooth septal wall are morphologically left-sided structures, as these are the left atrium and left
ventricle.
Reference:
Shiraishi I, Ichikawa H. Human heterotaxy syndrome from molecular genetics to clinical features,
management and prognosis. Circulation Journal 2012; 76(9):2066-75.
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1. What is the annual whole-body occupational effective dose limit for a radiation worker in the United
States?
A

0.5 mSv (.05 rem)

B

1 mSv (.1 rem)

C

5 mSv (.5 rem)

D* 50 mSv (5 rem)
Rationale:
A. 50 mrem or 0.5 mSv is the dose limit in a month for pregnant worker.
B. 100 mrem or 1 mSv is the annual effective dose limit for the general public.
C. 500 mrem or 5 mSv is the occupational dose limit for pregnant radiation worker for the entire
gestation.
D. According to National Council of Radiation Protection and Measurements report # 116, the annual
occupational dose limit for radiation worker is 5000 mrem or 50 mSv.
Reference:
National Council of Radiation Protection and Measurements report # 116.

2. According to NCRP 160, how did the average annual radiation exposure from medical imaging to a
person in the United States change between the 1980's and 2006?
A

Decreased by factor of 2

B

Did not change

C

Increased by factor of 2

D* Increased by factor of 6
Rationale:
Exposure from medical imaging to an average person in the US increased from .53 mSv per year to 3
mSv/year between the 1980's and 2006. This is about a factor of 6.
Reference:
NCRP 160 Report. National Council on Radiation Protection and Measurements.

3. What is the reason for the apparent loss of soft tissue visibility on this lateral C-spine image?

A

Improper positioning

B* Digital detector saturation caused by overexposure
C

Excessive quantum mottle

D

Focal spot blur

Rationale:
Although digital radiographic technology such as CR and DR has extended dynamic range (latitude)
compared with analog screen-film photographic technology, it is still possible to exceed the latitude of
these detectors and cause detector saturation. When this occurs, image processing and window/level
adjustment can do nothing to recover the lost information. The saturated regions will appear black or
dark gray.
Reference:
Pictorial Review of Digital Radiography Artifacts, Walz-Flannigan, Brossoit, Magnuson, Schueler,
Radiographics 2018; 38: 833-846. Specifically pages 837-839.

4. Complete cessation of breast feeding is recommended when a breast-feeding mother is
administered 20 mCi (740 MBq) of which of the following radiopharmaceuticals?
A

99mTc sestamibi

B

18F FDG

C* 131I NaI
D

99mTc MDP

Rationale:
A. Interruption in breast feeding is not required to keep the child's dose below 1 mSv, although the dose
may be reduced by interrupting for a period of 12-24 hours.
B. Waiting 12 hours before breast-feeding is recommended.
C. Complete cessation recommended for amounts as low as 1 MBq according to table in Bushberg et. al,
and NUREG 1556 indicates instructions must be given for cessation of breastfeeding for a dose as low as
.01 MBq. The criteria for instructions is when the child's dose could exceed 1 mSv.
D. Interruption in breast feeding is not required to keep the child's dose below 1 mSv, although the dose
may be reduced by interrupting for a period of 12-24 hours.
Reference:
D.B. Howe, M. Beardsley, S. Bakhsh Program Specific Guidance About Medical Use Licenses. Final Report
- NUREG 1556, Vol 9, Rev. 2, United States Nuclear Regulatory Commission 2008 Report available online
http://pbadupws.nrc.gov/docs/ML0734/ML073400289.pdf

5. You are shown are two portable DR chest x-rays of the same patient, each acquired at 80 kVp with
SID = 100 cm, no grid, within 12 hours of each other. Which of the following sets of exposure
parameters for these images are the MOST likely?

A

[A] 2.2 mAs and DI of 1.37; [B] 1.4 mAs and DI of –10.95

B

[A] 2.2 mAs and DI of –10.95; [B] 1.4 mAs and DI of 1.37

C

[A] 1.4 mAs and DI of 1.37; [B] 2.2 mAs and DI of –10.95

D* [A] 1.4 mAs and DI of –10.95; [B] 2.2 mAs and DI of 1.37
Rationale:
DI stands for deviation index and provides feedback regarding whether an appropriate exposure is used.
A target exposure index, EI T , is determined for each type of exam for a given radiographic system. DI =
10 log 10 (EI/EI T ). A DI of zero means the intended exposure has been used. A positive DI value indicates
overexposure and a negative DI indicates underexposure. The DI closest to zero is the appropriately
exposed image and the very negative DI indicates not nearly enough x-rays reached the detector to
produce an acceptable image. The first image lacks contrast because it is underexposed. EI, DI, and mAs
are typically visible at the modality as well as in the DICOM headers.
Reference:
Bushberg, Seibert, Leidholdt, Boone. The Essential Physics of Medical Imaging, 3rd edition 2012, p 226228.

6. Which of the following could cause the SUV (standard uptake value) to be incorrect for a lesion of
interest on a PET/CT image?
A

Incorrect image windowing

B

Viewing the image in color vs. grayscale

C* Incorrectly entering the patient’s weight as 100 kg instead of 100 pounds
D

Incorrectly entering the patient’s age as 34 instead of 43

Rationale:
A. The image windowing only affects how the image appear on the screen.
B. Incorrect for the same reason - this just affects the appearance of the image.
C. SUV is defined as the activity concentration in a group of voxels divided by the activity administered
divided by the body mass. The activity administered is decay corrected to the imaging time. Therefore,
the body mass does affect the SUV value, and entering it incorrectly will change the value since the
system uses the value entered to compute the SUV. Body surface area is also sometimes used but body
mass is more common
D. Incorrect since the patient’s age does not enter into the equation for computing SUV.
Reference:
Gopal, Saha. Basics of PET Imaging, Physics, Chemistry and Regulations. 2nd edition 2010 pages 227229. Also Bushberg JT, Seibert JA, Leidholdt EM Jr., Boone JM. Essential Physics of Medical Imaging.
3rd ed., 2012, page 745.

7. For a general radiographic image acquisition using manual technique factors, what is the effect on
patient entrance air kerma of a two-fold increase in the mAs, with all other parameters unchanged?
A

Square root of 2 decrease

B

Square root of 2 increase

C* Two-fold increase
D

Four-fold increase

Rationale:
The air kerma is linearly proportional to the mAs. Therefore, doubling the mAs means doubling the air
kerma. Therefore, C is the correct answer (two-fold increase) the other answers are incorrect.
Reference:
Bushberg JT, Seibert JA, Leidholdt EM Jr., Boone JM. Essential Physics of Medical Imaging. 3rd ed.,
2012, pages 379-380.

8. In mammography, with a source-to-image distance of 65 cm, placing the midline of the breast at 36
cm from the source will result in a magnification of which of the following?
A

1.2

B

1.5

C* 1.8
D

2

Rationale:
Magnification is calculated M=SID/SOD, where SID = Source-to -image distance and SOD=Source -to object distance. In this case, SID= 65 cm and SOD=36 cm. Therefore, SID/SOD=65/36 = 1.8. C is the
correct answer, A, B and D are incorrect.
Reference:
Bushberg JT, Seibert JA, Leidholdt EM Jr., Boone JM. Essential Physics of Medical Imaging. 3rd ed.,
2012, pages 257-258.

9. Which component of an MRI system provides magnetic fields appropriate for selecting slices and
slice widths?
A

Main magnetic coil

B

Quadrature coil

C

5 Gauss line

D* Gradient coil
Rationale:
Localization in an MRI scan requires three types of gradients, slice select, frequency encode and phase
encode. These are provided by gradient coils. The slice thickness is mainly determined by the frequency
bandwidth of the RF pulse and the gradient strength.
Reference:
Bushberg JT, Seibert JA, Leidholdt EM Jr., Boone JM. Essential Physics of Medical Imaging. 3rd ed.,
2012, pages 438-444.

10. For digital mammography QA, the technologist images the mammography accreditation phantom
weekly, and signal to noise ratio (SNR) and contrast to noise ratio (CNR) must meet manufacturer
specifications. If the test fails, when must the unit be taken out of service for corrective action and
subsequent re-testing?
A* Immediately
B

End of day

C

Within 3 days

D

Within 30 days

Rationale:
A. Failing the tests with the image quality phantom requires corrective action before any further patient
exams are performed. This is a test that relates to the digital acquisition system.
B. No patient exams may be performed until corrective action has taken place.
C. See explanation for A and B.
D. Incorrect for this QC test. For certain other types of test failures, it is allowed to repair within 30
days, such as collimation, or kVp accuracy among others.
Reference:
Bushberg JT, Seibert JA, Leidholdt EM Jr., Boone JM. Essential Physics of Medical Imaging. 3rd ed.,
2012, pages 276-281

