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PREFACE

I have spent the majority of my professional career teaching radiologists—
those in practice and those in training. It is one of the greatest joys in 
academic medicine and one of the most important parts of my career. 
As imaging becomes more central to diagnosis, more complex, and very 
expensive it has become increasingly important for a physician to order the 
correct test to answer a specifi c clinical question. This book is an attempt 
to extend pertinent radiology knowledge to our colleagues—the internists, 
surgeons, family practitioners, and pediatricians who are often on the front 
line of medical care. My hope is that this book may be of help to them in 
treating their patients correctly and effectively.

Dr. Julia R. Fielding
February 6, 2009
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HOW TO USE THIS 
BOOK

This book is designed to help health-care providers choose the radiologic 
test most likely to answer a clinical question. Obviously, no test can replace 
a careful patient interview and physical examination but radiologic tests 
have become critical adjuncts for accurate diagnosis of many diseases. For 
this book, contributing radiologists, all experts in their fi elds, were asked 
to choose the most common questions asked of them by their clinical col-
leagues and recommend the most useful radiologic test or tests.

Clinical chapters are devoted to a specifi c organ system. Each is com-
posed of 10 clinical vignettes. Because of their unique attributes, nuclear 
medicine tests and pediatric diagnosis are discussed in separate chapters.

This book can be used in two ways. For specifi c clinical complaints check 
the index for a heading such as headache or claudication. The appropriate 
vignette will give the rationale for and recommend a radiologic test. Two 
images will be included that demonstrate the abnormality. For some com-
mon general complaints, you can review each chapter or refer to the test 
algorithms.

A caveat, the recommendations in this book are based on expert opin-
ion gleaned from years of practice and review of published data. They are 
guidelines only, and the referring physician must ultimately choose the best 
course of action for diagnosis of each patient.
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IMAGING ALGORITHMS 
FOR COMMON CLINICAL 
PRESENTATIONS

Right lower 
quadrant 

pain

Differential diagnosis: 
Appendicitis

Young 
females

Young males
Older 

males and 
females

Surgery or contrast- 
enhanced CT

Ultrasound Surgery

Contrast-enhanced CT as 
needed

Algorithm 1 Algorithm for patient with right lower quadrant pain.

CT, computed tomography.



xviii Algorithms

Right upper quadrant 
pain

Differential 
diagnosis: 

Cholecystitis, 
biliary obstruction

US

Algorithm 2 Algorithm for patient with right upper quadrant pain.

 US, ultrasound.



xixAlgorithms

Abdominal or 
pelvic pain

Differential diagnosis: 
Bowel obstruction or 

perforation, diverticulitis, 
soft tissue mass

Contrast- 
enhanced CT 

scan

Algorithm 3 Algorithm for patient with abdominal or pelvic pain.

 CT, computed tomography.



xx Algorithms

Flank pain with 
hematuria

Differential diagnosis: 
Obstructing kidney 

stone, pyelonephritiis

Non–contrast- 
enhanced CT

Algorithm 4 Algorithm for patient with fl ank pain with hematuria.

 CT, computed tomography.



xxiAlgorithms

Abdominal 
mass

Differential diagnosis: 
Hernia, tumor

Contrast-enhanced 
CT

Algorithm 5 Algorithm for patient with abdominal mass.

 CT, computed tomography.



xxii Algorithms

Abrupt decrease in 
hematocrit/hypotension

Differential diagnosis: 
Ruptured aneurysm or 

retroperitoneal hemorrhage

Non–contrast- 
enhanced CT

Algorithm 6 Algorithm for patient with abrupt decrease in hematocrit/ hypotension.

CT, computed tomography.



xxiiiAlgorithms

Trauma

Contrast-enhanced CT scan of 
involved areas with sagittal 
reformatted images of bones

Algorithm 7 Algorithm for patient with trauma.

 CT, computed tomography.



xxiv Algorithms

Back pain

Differential 
diagnosis:  

Muscular spasm, 
disc herniation, 

metastatic disease

Plain film
If symptoms 
persist or 
neurologic exam 
worsens

MRI

Algorithm 8 Algorithm for patient with back pain.

 MRI, magnetic resonance imaging.



xxvAlgorithms

Vaginal bleeding–  
pregnancy test positive

Differential diagnosis: 
Ectopic pregnancy, 

spontaneous abortion, post- 
partum abnormalities

Transvaginal 
US

Algorithm 9 Algorithm for female patient with vaginal bleeding and a positive  pregnancy 

test.

US, ultrasound.



xxvi Algorithms

Female pelvic pain–  
pregnancy test negative

Differential diagnosis: Ovarian  
torsion, pelvic inflammatory  
disease, hemorrhagic ovarian  

cyst, bowel disease

Transvaginal 
US

Algorithm 10 Algorithm for female patient with pelvic pain and a negative pregnancy 

test.

US, ultrasound.



xxviiAlgorithms

Cancer 
staging

Contrast enhanced CT or 
PET/CT or MRI

Algorithm 11 Algorithm for cancer staging.

CT, computed tomography; MRI, magnetic resonance imagimg; PET, photon emission 

tomography.



xxviii Algorithms

Bone pain

Differential diagnosis: 
Fracture, stress injury, 

metastasis

Plain film

Algorithm 12 Algorithm for patient with bone pain.



xxixAlgorithms

Chronic cough/ 
hemoptysis

Differential 
diagnosis: Lung 

cancer, pneumonia, 
tuberculosis

Plain film
If symptoms 

persist or film 
shows 

abnormality

Contrast-enhanced CT scan

Algorithm 13 Algorithm for patient with chronic cough/hemoptysis.

 CT, computed tomography.



xxx Algorithms

Differential diagnosis: 
Hemorrhage, tumor

Severe headache

Non–contrast-enhanced CT

MRI as needed 
for underlying 

masses

Algorithm 14 Algorithm for patient with severe headache.

  CT, computed tomography; MRI, magnetic resonance imaging.



xxxiAlgorithms

Post-operative 
pain or fever

Differential diagnosis: 
Abscess or bowel 

perforation

Contrast- 
enhanced CT

Algorithm 15 Algorithm for patient with post-operative pain or fever.

 CT, computed tomography.



xxxii Algorithms

Acute 
shortness 
of breath

Differential diagnosis: 
Pneumothorax, 
pneumonia, 
pleural effusion, 
myocardial infarctions, 
pulmonary edema, 
pulmonary embolus

Plain film
If negative, CT angiogram to 
exclude pulmonary embolus

Algorithm 16 Algorithm for patient with acute shortness of breath.

 CT, computed tomography.


