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PREFACE

The intent of this book is to provide a radiology
review that simulates the way radiology residents
are generally taught. The teaching of radiology
residents and fellows is typically performed using
the case discussion technique, wherein trainees
are presented with images and clinical history but
not the diagnosis (so-called unknown cases). In
this standard format, the discussant is required to
determine pertinent imaging findings on imaging
studies, generate a reasonable differential diagno-
sis based on the imaging findings and clinical his-
tory, and, by the process of elimination, decide on
the most likely diagnosis. Because this book is
intended for trainees in radiology, we thought it
best to present the information in case discussion
format. Surprisingly, this format is used in very
few radiology books, even those designed for resi-
dent use.

Teachers of radiology often emphasize to
radiology residents that the way one reaches the
correct diagnosis is as important as actually pro-
ducing the correct answer. Providing reasonable
arguments for exclusion of incorrect diagnoses is
an important part of this process. Most radiology
teaching file books (to which this book bears the
closest resemblance) simply state the correct diag-
nosis. Implicit in our approach is the belief that
understanding why a false diagnosis is incorrect is
as important as understanding why a true diagno-
sis is correct. Throughout this book, therefore,
readers will find explanations of why particular
incorrect diagnoses should be discounted.

We designed the cases in this book to repre-
sent the spectrum of knowledge expected of a
radiologist at the end of residency training. No
doubt arguments could be made that some
important cases have been excluded. Nonetheless,
we believe that a resident who can discuss all the
cases in this book in the systematic way we have

outlined them is indeed well trained. The collec-
tion of cases is divided into the ten major subsec-
tions of radiology. Each subsection can serve as an
independent body of material for review during a
radiology residency rotation or as a means of
review for examinations. To familiarize the reader
with various imaging techniques, we have pro-
vided different images of the same entity obtained
with different techniques, whenever possible, cor-
relating the findings. For each case discussion, the
clinical history, imaging findings, and, where
space allows, differential diagnoses are presented
on the left-side page. In reading each case, the
reader should direct attention to that page, which
will allow the case to be approached as an
unknown diagnosis. After reaching a diagnosis,
the reader should then direct attention to the
right-side page for the correct diagnosis as well as
key clinical and radiologic facts. These facts are
not intended to be all-encompassing but should
serve as the fundamental framework on which
one can add information from more comprehen-
sive texts. Each case is followed by a concise list
of particularly relevant references for the reader
seeking a deeper understanding of the entity
under consideration.

The cases in this book can be likened to the
scales that musicians repetitively practice before
playing an instrument. Musical scales serve as use-
ful exercises for beginners and seasoned musicians
alike. We anticipate that the cases in this book will
provide challenging exercises for radiologists at all
levels of training.

James M. Provenzale
Rendon C. Nelson
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History

A 26-year-old woman with malaise and night sweats.

FIGURE 1-1A Posteroanterior chest radiograph shows bilateral
(right > left) mediastinal widening.

FIGURE 1-1C Noncontrast chest CT (mediastinal window)
reveals a lobulated, homogeneous, soft-tissue attenuation mass in the
anterior mediastinum. Multiple 8-10 mm right paratracheal lymph
nodes are also present.

Edward F. Patz, ]r.

FIGURE 1-1B Left lateral chest radiograph shows increased soft-
tissue density in the anterior superior mediastinum.




CASE #1 # Chest Imaging

3

% DIFFERENTIAL DIAGNOSIS

*

Lymphoma: This is the most likely diagnosis given the
age of the patient, appearance of the mass, and associ-
ated paratracheal adenopathy.

Thymoma: This is less likely because these lesions usu-
ally occur in older patients, are typically more focal and
unilateral, and are not associated with right paratra-
cheal adenopathy.

Germ cell tumor: A primary germ cell tumor of the
mediastinum cannot be definitively excluded on the
basis of age or radiologic appearance. However, associ-
ated adenopathy makes lymphoma more likely.
Radiologic features that suggest germ cell tumors are
fat and calcification.

Metastatic disease: Although the mediastinum is a
common site of metastatic disease from testicular germ
cell tumors, renal cell carcinoma, or melanoma, the
middle mediastinum is preferentially involved.

% DIAGNOSIS: Hodgkin’s lymphoma.

@ KEY FACTS

L 4

CLINICAL
At least 50% of patients with Hodgkin’s lymphoma
have intrathoracic lymph node disease.

At least 90% of those with intrathoracic disease have an
anterior mediastinal mass.
Pleural disease is unusual at presentation.

RADIOLOGIC

Hodgkin’s lymphoma typically manifests as a lobulat-
ed, anterior mediastinal mass that most likely repre-
sents matted lymph nodes. Associated mediastinal
lymphadenopathy is common and is a key differentiat-
ing feature from thymoma and germ cell tumor.
Intratumoral calcification is rare in patients with
untreated lymphoma.

Lung parenchymal involvement in the absence of hilar
or mediastinal adenopathy is rare before therapy.

# SUGGESTED READING
Fraser RG, Pare JAP. Diagnosis of Diseases of the Chest (2nd ed).

Philadelphia: Saunders, 1979.

Heitzman ER. The Mediastinum: Radiologic Correlations with

Anatomy and Pathology. St. Louis: Mosby, 1977.

North LB, Libshitz HI, Lorigan JG. Thoracic lymphoma. Radiol

Clin North Am 1990;4:745-762.

Tecce PM, Fishman EK, Kuhlman JE. CT evaluation of the anterior

mediastinum: Spectrum of disease. Radiographics 1994;14:
973-990.
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Asymptomatic 45-year-old woman with a history of breast carcinoma.

2

S

FIGURE 1-2A Posteroanterior chest radiograph. There is a right-sided,
smoothly marginated mediastinal mass.

FIGURE 1-2B Contrast-enhanced chest CT (mediastinal window) reveals a homogeneous,
low-attenuation mass in the right paratracheal region. The patient is status post left mastectomy.




CASE #2 Chest Imaging

4 DIFFERENTIAL DIAGNOSIS

o Metastatic breast carcinoma: Isolated metastatic dis-
case to the right paratracheal nodes is an unusual man-
ifestation of breast carcinoma. Biopsy is required, how-
ever, as metastatic disease cannot be definitively
excluded.

+ Bronchogenic cyst: The most likely diagnosis given
the location and predominantly cystic appearance.

¢ Lymphadenopathy: Low-attenuation paratracheal
adenopathy can result from central necrosis due to
tumor or infection (mycobacterial, fungal). Necrotic
nodes are typically more heterogeneous and may have
an enhancing rim.

4 DIAGNOSIS: Bronchogenic cyst.

% KEY FACTS

CLINICAL

+ Bronchogenic cysts, also known as foregut malforma-
tions, are congenital anomalies caused by abnormal
budding of the tracheobronchial tree.

o They are typically lined by bronchial and respiratory
mucosa but can contain gastric mucosa as well. They
are filled with variable amounts of mucus, protein, and
cellular debris.

o They can be associated with esophageal duplication
cysts and sequestrations.

# Bronchogenic cysts are usually asymptomatic but can
enlarge and produce symptoms by compression of
adjacent mediastinal structures.

¢ No treatment is necessary unless the patient becomes
symptomatic.

RADIOLOGIC

¢ Bronchogenic cysts most commonly occur in the sub-
carinal and right paratracheal regions.

o They usually manifest as smooth, well-marginated
mediastinal masses on chest radiographs and CT.

+ They are typically homogeneous on CT. Fifty percent
are of water attenuation, and 50% are of soft-tissue
attenuation due to intracystic hemorrhage or proteina-
ceous debris.

e On MRU, they are usually of high signal intensity on
T2-weighted images. Signal intensity on T1-weighted
images is variable depending on the presence of hem-
orrhage or protein (high signal intensity).

o Air-fluid levels are rare and are usually due to infection
or instrumentation.

4 SUGGESTED READING

Fraser RG, Pare JAP. Diagnosis of Diseases of the Chest (2nd ed).
Philadelphia: Saunders, 1979.

Heitzman ER. The Mediastinum: Radiologic Correlations with
Anatomy and Pathology. St. Louis: Mosby, 1977.

Naidich DP, Rumancik WM, Ettenger NA, et al. Congenital anom-
alies of the lungs in adults. ATR Am ] Roentgenol 1988;151:
13-19.

Patel SR, Mecker DP, Biscotti CV, et al. Presentation and manage-
ment of bronchogenic cysts in the adult. Chest 1994;105:79-85.

St. Georges R, Deslauriers J, Duranceau A, et al. Clinical spectrum
of bronchogenic cysts of the mediastinum and lung in the adult.
Ann Thorac Surg 1991;52:6-13.



Edwavd F. Patz, Jr.

History

A 61-year-old man presents with progressive shortness of breath.

FIGURE 1-4A Posteroanterior chest radiograph. There is a lobu-
lated, soft-tissue mass surrounding the right hemithorax with slight
ipsilateral shift of the mediastinum. Several poorly defined opacities
project over the left hemithorax.

FIGURE 1-4B Noncontrast chest CT (mediastinal window) demonstrates a lobu-

lated pleural mass encasing the right lung. Several calcified pleural plaques are seen
in the left hemithorax.




CASE #4 # Chest Imaging
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% DIFFERENTIAL DIAGNOSIS

¢ DPleural metastatic disease: Metastatic disease is the
most common malignancy of the pleura. However, the
appearance of diffuse pleural thickening and a tumor rind
is more suggestive of mesothelioma than metastases.

+ Malignant pleural mesothelioma (MPM): This is the
most likely diagnosis given the age of the patient, the
radiologic appearance of the mass, and the evidence of
prior asbestos exposure (pleural plaques).

¢ Loculated empyema: This patient had no signs and
symptoms of empyema. The degree of pleural thicken-
ing argues for a long-standing process.

@ DIAGNOSIS: Malignant pleural mesothelioma.

# KEY FACTS

CLINICAL

¢ MPM is rare. There are approximately 1,500 new cases
in the United States each year.

# Patients usually present with increasing dyspnea in the
sixth to seventh decade of life.

¢ There is a 5 to 1 male-female ratio.

¢ Treatment options are limited, and the prognosis is
dismal, with a median survival of 12 months.

¢ There is a high association with prior asbestos exposure.
¢ There is no relationship with smoking.

RADIOLOGIC

¢ MPM manifests as a unilateral pleural mass, which can
be focal or diffuse, surrounding the hemithorax.

¢ MPM is often associated with a pleural effusion.

¢ Contralateral pleural plaques from prior asbestos expo-
sure may be identified.

¢ Local invasion of the chest wall, mediastinum, or
diaphragm is common.

¢ Lymphadenopathy occurs with more extensive tumor
and in the later stages of disease.

¢ Intra-abdominal extension and contralateral lung or
brain metastases are unusual features.

# SUGGESTED READING

Achatzy R, Beba W, Ritschler R, et al. The diagnosis, therapy and
prognosis of diffuse malignant pleural mesothelioma. Eur J
Cardiothorac Surg 1989;3:445-448.

Legha SS, Muggia F. Pleural mesothelioma: Clinical features and
therapeutic implications. Ann Intern Med 1977;87:613-621.

Patz EF, Shaffer K, Piwnicka-Worms DR, et al. Malignant pleural
mesothelioma: Value of CT and MR imaging in predicting
resectability. AJR Am ] Roentgenol 1992;159:961-966.
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History

A 35-year-old woman status post bilateral lung transplantation for pulmonary
hypertension.

FIGURE 1-6A Anteroposterior chest radiograph 2 days after transplan-
tation shows bilateral, perihilar airspace opacities and cardiomegaly.

FIGURE 1-6B Posteroanterior chest radiograph 1 week after transplan-
tation shows interval resolution of airspace opacities, small bilateral pleural
effusions, and a diminished cardiac silhouette.




CASE #6 Chest Imaging

% DIFFERENTIAL DIAGNOSIS

¢ Infection: This is less likely because graft infection is
uncommon in the first week after transplantation.

+ Reimplantation response: This is the most likely cause
of diffuse airspace opacities occurring in the first few
days after transplantation and resolving within a week.

¢ Acute rejection: This is less likely because the radi-
ographic manifestations of rejection are uncommon in
the first week after transplantation.

% DIAGNOSIS: Reimplantation response to lung
transplantation.

@ KEY FACTS

CLINICAL

# Possible causes of the reimplantation response include
graft ischemia, lymphatic or vascular disruption at the
time of surgery, or graft denervation.

+ It is a diagnosis of exclusion.

¢ Other complications, such as acute rejection and infec-
tion, are usually not seen until 5 to 10 days post-
transplantation.

¢ Most graft infections in the first month post-
transplant are bacterial. Thereafter, cytomegalovirus
pneumonia and fungal pneumonia are more common.

RADIOLOGIC

¢ Radiographically, the reimplantation response usually
begins within 2 days of surgery, peaks at 4 days, and
resolves within a week.

¢ The radiographic appearance varies from subtle, perihi-
lar linear opacities to diffuse consolidation. Pleural
effusions are common.

# SUGGESTED READING

Herman S]J, Rappaport DC, Weisbrod GL, et al. Single lung trans-
plantation: Imaging features. Radiology 1989;170:89-93.

Herman §]J. Radiologic assessment after lung transplantation. Clin
Chest Med 1990;11:333-346.

Medina LS, Siegel M]J, Glazer HS, et al. Diagnosis of pulmonary
complications associated with lung transplantation in children:
Value of CT vs. histopathologic studies. AJR Am ] Roentgenol
1994;162:969-974.

O’Donovan PB. Imaging of complications of lung transplantation.
Radiographics 1993;13:787-796.
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Hisrory
A 50-year-old man with cough and hemoptysis.

A

FIGURES 1-8A and 1-8B Posteroanterior chest radiograph (A) and lateral chest radiograph (B). There is a right hilar mass, right middle and
lower lobe atelectasis, and a sclerotic metastasis to the left fifth rib anteriorly.

C

FIGURES 1-8C and 1-8D Noncontrast chest CT mediastinal window (C) and lung window (D) demonstrate a large soft-tissuc mass in the
right lower lobe with central, chunky calcifications. Lung window shows a small endobronchial component within the bronchus intermedius.




CASE #8 Chest Imaging

17

# DIFFERENTIAL DIAGNOSIS

+ Bronchial carcinoid tumor: This is the best single
diagnosis given the radiologic appearance of the mass
and the sclerotic rib metastasis.

¢ Lung cancer: Although lung cancer cannot be exclud-
ed, the central calcification and sclerotic metastasis are
more suggestive of bronchial carcinoid.

¢ Lymphoma: Lobar atelectasis is a very uncommon
manifestation of lymphoma. Central calcification also
argues against this diagnosis.

¢ Metastatic osteosarcoma: This could account for the
radiologic findings but is less common than carcinoid.

¢ Fibrosing mediastinitis: This can result in lobar
atelectasis but would not explain the sclerotic metasta-
sis. Also, fibrosing mediastinitis usually manifests as a
calcified, infiltrative process, not a focal mass.

9 DIAGNOSIS: Metastatic bronchial carcinoid tumor.

# KEY FACTS

CLINICAL

+ Eighty-five percent of carcinoid tumors occur within
the central bronchi (central carcinoid); 15% arise distal
to segmental bronchi (peripheral carcinoid).

¢ Peripheral tumors manifest as asymptomatic pul-
monary nodules.

¢ Central tumors manifest with symptoms of bronchial
obstruction such as hemoptysis, chest pain, or recur-
rent pneumonia.

¢ Bronchial carcinoid tumors are rarely associated with
parancoplastic syndromes such as carcinoid syndrome,
Cushing’s syndrome, or acromegaly.

Carcinoids are histologically divided into two types:
typical (75% to 90%) and atypical (10% to 25%).

The prognosis for typical carcinoid tumors is excellent.
The prognosis for atypical carcinoid tumors is less
favorable.

RADIOLOGIC

Peripheral tumors manifest as solitary, well-circum-
scribed pulmonary nodules.

Central lesions manifest as hilar masses with or without
obstructive atelectasis or pneumonia.

In some cases, a small endobronchial component is
associated with a larger exobronchial component. This
is termed the “iceberg” phenomenon.

Calcifications, central and chunk-like, are seen by CT
in up to 26% of cases.

On T2-weighted MR images, bronchial carcinoid
tumors have a very high signal intensity.

Uptake by I'3! metaiodobenzylguanidine (MIBG) or
indium!!! pentetreotide can also be seen.

A typical carcinoid manifests as a small mass (<2.5 cm
in diameter) with no associated adenopathy.

An atypical carcinoid manifests as a larger mass (>2.5
cm) with localized adenopathy.

% SUGGESTED READING
Forster BB, Muller NL, Miller RR, et al. Neuroendocrine carcino-

mas of the lung: Clinical, radiclogic and pathologic correlation.
Radiology 1989;170:440-445.

Muller NL, Miller RR. Neuroendocrine carcinomas of the lung,

Semin Roentgenol 1990;25:96-104.

Zwiebel BR, Austin JHM, Grimes MM. Bronchial carcinoid tumors:

Assessment of location and intratumoral calcification in thirty-
one patients. Radiology 1991;279:483-486.
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History

A 65-year-old man with a long history of sinus disease presents with cough, fever,
and hemoptysis.

FIGURE 1-9A Posteroanterior chest radiograph. There are bilateral, upper lobe cavitary
masses with thick irregular walls and air-fluid levels.

-_ g -.I".n "= ‘, %’
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FIGURE 1-9B Chest CT (lung window) performed 3 months later demonstrates progres-

sive thinning of the cavity walls. An air-fluid level is noted within the inferior aspect of the right
upper cavity.
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% DIFFERENTIAL DIAGNOSIS

¢ Infection: Likely organisms include postprimary
tuberculosis (TB), chronic progressive fungal infection,
nocardia, and possibly anaerobic abscesses. Given the
radiologic findings, postprimary TB must be strongly
considered.

¢ Neoplasm: Potential neoplastic etiologies include
synchronous primary lung cancers (squamous cell
carcinoma), metastatic discase, or less likely, cavitary
parenchymal lymphoma (Hodgkin’s disease).
Potential primary tumors metastatic to the lung
include squamous cell carcinoma of the head and
neck, squamous cell carcinoma of the cervix, and
metastatic sarcoma. However, apical predominance is
uncommon in pulmonary metastatic disease.

¢ Vasculitis: Potential vasculitic etiologies include
Wegener’s granulomatosis and, less likely, cavitary
rheumatoid nodules. The historic clue of chronic
sinus disease makes Wegener’s granulomatosis a likely
diagnosis.

@ DIAGNOSIS: Wegener’s granulomatosis.

#KEY FACTS

CLINICAL

¢ Wegener’s granulomatosis is a multisystem granuloma-
tous vasculitis.

¢ Major sites of involvement include the sinonasal cavity,
lungs, and kidneys.

¢ Elevated c-ANCA (antineutrophil cytoplasm antibody)
titers are sensitive and specific for active Wegener’s
granulomatosis.

¢ Wegener’s granulomatosis has a good prognosis with
aggressive medical management.

RADIOLOGIC

¢ Patients typically present with multiple pulmonary
nodules or masses. One-third to one-half of nodules
cavitate.

¢ The disease can also manifest as focal or diffuse
parenchymal consolidation. Diffuse pulmonary hemor-
rhage is the presenting manifestation in up to 10% of
cases.

¢ Involvement of the trachea and bronchi is uncom-
mon and can result in lobar atelectasis and bronchial
stenoses.

¢ Pleural effusions are uncommon and adenopathy is rare.

¢ New pulmonary opacities in a patient being treated for
known Wegener’s granulomatosis suggest opportunis-
tic infection, either fungal or Prenmocystis carinii
pneumonia.

# SUGGESTED READING

Aberle DR, Gamsu G, Lynch D. Thoracic manifestations of Wegener
granulomatosis: Diagnosis and course. Radiology 1990;174:
703-709.

Warren J, Pitchenik AE, Saldana MJ. Granulomatous vasculitides of
the lung: A clinicopathologic approach to diagnosis and treat-
ment. South Med ] 1989;82:481-491.

Weisbrod GL. Pulmonary angiitis and granulomatosis: A review. Can
Assoc Radiol ] 1989;40:127-134.
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History

A 25-year-old woman with progressive dyspnea.

FIGURE 1-10A Posteroanterior chest radiograph shows bilateral 3- to 5-mm
nodular opacities. There is a slight reticular component and a definite upper lobe pre-
dominance. The lung volumes are preserved. The right paratracheal stripe is full, but
there is no other evidence of adenopathy.

B

FIGURES 1-10B and 1-10C High-resolution CT (lung window) shows multiple upper lobe “air cysts” and scattered, small nodules. Note
that the cysts in the left upper lobe have coalesced to form unusual shapes.
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% DIFFERENTIAL DIAGNOSIS

*

Chest radiograph: Differential diagnosis based on the
chest radiograph includes sarcoidosis, pulmonary histi-
ocytosis X (PHX), tuberculosis (TB), pneumoconiosis,
and hypersensitivity pneumonitis.

High-resolution CT (HRCT)—nodules: Differential
diagnosis for nodules on HRCT includes sarcoidosis,
PHX, hypersensitivity pneumonitis, pneumoconiosis,
TB, and various forms of bronchiolitis.

HRCT—air cysts: Differential diagnosis for air cysts
on HRCT includes lymphangioleiomyomatosis, PHX,
Prnenmocystis carinii pneumonia, bronchiectasis, and
“honeycomb” lung (idiopathic pulmonary fibrosis).
The combination of nodules and air cysts on HRCT
makes PHX the most likely diagnosis.

% DIAGNOSIS: Pulmonary histiocytosis X.

4 KEY FACTS

*

*

CLINICAL

Also known as Langerhans’s cell histiocytosis or
eosinophilic granuloma of lung.

Patients are typically young to middle aged, with a
higher incidence in men.

Patients typically present with cough and dyspnea. Twenty
percent present with a spontaneous pneumothorax.
At least 90% of patients with PHX are cigarette smokers.

RADIOLOGIC

Typical radiographic manifestations include nodular or
reticulonodular opacities in the mid- and upper lung
zones. Lung volumes are typically normal or increased.
Adenopathy and pleural effusion are uncommon.
Typical HRCT findings include thick- or thin-walled
air cysts and 3- to 5-mm centrilobular nodules. The
cysts may coalesce into unusual shapes. Both cysts and
nodules are more common in the mid- to upper lung
zones, typically sparing the costophrenic angles.

The combination of air cysts and 3- to 5-mm nodules
is highly suggestive of the diagnosis.

% SUGGESTED READING
Brauner MW, Grenier P, Mouelhi MM, et al. Pulmonary histocytosis X:

Evaluation with high resolution CT. Radiology 1989;172:255-258.

Lacronique ], Roth C, Battesti JP, ct al. Chest radiologic features of

pulmonary histocytosis X: A report based on 50 adult cases.
Thorax 1982;37:104-109.

Webb WR, Muller NL, Naidich DP. High Resolution CT of the

Lung. New York: Raven, 1992;111-133.
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A 65-year-old man with progressive dyspnea and dry cough,

FIGURE 1-11A Posteroanterior chest radiograph. There are bilateral
irregular linear opacities and loss of lung volume. There is no evidence of
adenopathy or of pleural effusions.

FIGURE 1-11B High-resolution CT of the chest (lung window) shows peripheral, irregular lin-
ear opacities, traction bronchiectasis, and honeycomb cyst formation. There are also peripheral

ground-glass opacities.
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% DIFFERENTIAL DIAGNOSIS

L 4

Usual interstitial pneumonia (UIP): This is the most
likely diagnosis because of the pattern of irregular linear
opacities, ground-glass opacities, traction bronchiecta-
sis, and honeycomb cysts in a peripheral distribution.
Rheumatoid lung: In most cases, rheumatoid lung
cannot be differentiated radiologically from UIP. Key
radiologic clues to this diagnosis include pleural effu-
sion or rheumatoid nodules.

Scleroderma lung: In most cases, scleroderma lung
cannot be differentiated radiologically from UIP. Key
radiologic clues to this diagnosis include soft-tissue cal-
cifications or a dilated, air-filled esophagus.

Chronic hypersensitivity pneumonitis (CHP): In
many cases, CHP cannot be differentiated radiological-
ly from UIP. Key radiologic clues to this diagnosis
include small nodules or an upper lobe predominance.
Asbestosis: In most cases, asbestosis cannot be differen-
tiated radiologically from UIP. Key radiologic clues to
this diagnosis include pleural effusion or pleural plaques.
Pulmonary drug toxicity (nitrofurantoin, methotrex-
ate, bleomycin): In most cases, fibrosis from drug toxic-
ity cannot be differentiated radiologically from UIP.

#® DIAGNOSIS: Usual interstitial pneumonia.

% KEY FACTS

CLINICAL

UIP typically manifests in middle-aged to elderly
adults with progressive dyspnea and dry cough.

As many as 30% have a positive rheumatoid factor or
antinuclear antibodies without clinical signs of collagen
vascular disease.

Twenty percent have associated collagen vascular disease.
UIP is a progressive, fatal illness with a median survival
of 4 years.

Corticosteroid and cytotoxic therapy is of limited ben-
efit. Lung transplantation is a viable option in appro-
priate candidates.

RADIOLOGIC

Typical chest radiographic manifestations of UIP
include bibasilar irregular linear opacities, honeycomb-
ing, and volume loss.

Adenopathy and pleural effusions are rare.

There is poor correlation between radiologic abnor-
mality and clinical or functional derangement.

On high-resolution CT, UIP manifests with irregular
linear opacities, ground-glass opacities, traction
bronchiectasis, and honeycomb cysts in a peripheral
distribution. This pattern of parenchymal involvement
is virtually diagnostic of UIP.

It should be noted that fibrosis due to collagen vascu-
lar disease, drug toxicity, and end-stage hypersensitivity
pneumonitis cannot be distinguished radiologically
from UIP.

4 SUGGESTED READING
Carrington CB, Gaensler EA, Couto RE, et al. The natural history

and treated course of usual and desquamative interstitial pneu-
monia. N Engl ] Med 1978;298:801-809.

Staples CA, Muller NL, Vedal S, et al. Usual interstitial pneumonia:

Correlation of CT with clinical, functional, and radiologic find-
ings. Radiology 1987;162:377-381.

Webb WR, Muller NL, Naidich DP. High Resolution CT of the

Lung. New York: Raven, 1992;111-133.
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A 53-year-old woman with progressive dyspnea, cough, and low-grade fever over
the past 8 weeks.

FIGURE 1-12A Posteroanterior chest radiograph. There are bi-
lateral, scattered air space opacities with slightly diminished lung vol-
umes. There is no evidence of adenopathy or of pleural effusions.

FIGURE 1-12B Chest CT (lung window, coned to the right lower :
lobe) shows peripheral ground-glass opacities and consolidations. |
There are no discrete nodules. There is also no evidence of fibrosis |
(honeycomb cysts, architectural distortion, traction bronchiectasis).
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4 DIFFERENTIAL DIAGNOSIS

*

Bronchiolitis obliterans organizing pneumonia
(BOOP): This is the most likely diagnosis given the
radiologic and clinical findings.

Atypical pneumonia: Resolving mycoplasma pneumo-
nia is a less likely consideration.

Eosinophilic pneumonia: Although eosinophilic
pneumonia should be considered, it usually manifests
with peripheral, upper lobe consolidation.

Multifocal bronchioalveolar carcinoma (BAC):
Although the radiologic appearance is consistent with
BAG, the clinical history makes BOOP more likely.
Pulmonary lymphoma: Again, although the radiolog-
ic appearance is consistent with lymphoma, the clinical
history makes BOOP more likely.

Alveolar proteinosis: This usually manifests with
more diffuse, basilar opacities.

Alveolar sarcoidosis: The age of the patient, the clini-
cal signs and symptoms, and the lack of adenopathy
argue against sarcoidosis.

% DIAGNOSIS: Bronchiolitis obliterans organizing

pneumonia.

% KEY FACTS

L 4

CLINICAL
Fifty percent of cases are idiopathic; the remainder
are associated with collagen vascular disease, drug

*

.
.

toxicity, toxic fume exposure, infection, or recurrent
aspiration.

Idiopathic BOOP is also known as cryptogenic organiz-
ing pneumonia. It manifests as a subacute illness with
cough, dyspnea, and low-grade fever.

Restrictive abnormalities on pulmonary function test-
ing are common.

Idiopathic BOOP responds well to steroids and has a
good prognosis.

RADIOLOGIC

BOOP manifests with scattered air space consolida-
tons or ground-glass opacities. These are typically
peripheral and subpleural in distribution.

Less common manifestations include nodules or irreg-
ular linear opacities.

Bronchial wall thickening or bronchiectasis is common.
Pleural effusions are seen in up to 20% of cases.

% SUGGESTED READING
Bellomo R, Finlay M, McLaughlin P, Tai E. Clinical spectrum of

cryptogenic organizing pneumonia. Thorax 1991;41:554-559.

Epler GR, Colby TV, McLoud TC, et al. Bronchiolitis obliterans

organizing pneumonia. N Engl ] Med 1985;312:152-158.

Lee KS, Kullnig P, Hartman TE, Muller NL. Cryptogenic organiz-

ing pneumonia: CT findings in 43 patients. AJR Am ] Roent-
genol 1994;162:543-546.
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Hisrory
A 35-year-old man with acute shortness of breath and a history of drug abuse.

FIGURE 1-13B Posteroanterior chest radiograph 12 hours later

FIGURE 1-13A Posteroanterior chest radiograph in the emer- . .
shows marked interval improvement.

gency room. There is bilateral, predominantly perihilar consolidation.
The cardiomediastinal silhouette is normal, and there are no pleural
effusions.
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% DIFFERENTIAL DIAGNOSIS

¢ Pneumocystis cavinii pneumonia (PCP): This is a
possibility, particularly if the patient has acquired
immunodeficiency syndrome (AIDS) and a CD4 count
<400 mm?3. The absence of adenopathy or pleural effu-
sion is consistent with this diagnosis. However, rapid
clearance is very atypical for PCP.

¢ Diffuse pulmonary hemorrhage (DPH): DPH can-
not be excluded radiographically. It can be associated
with drug abuse (inhaled or intravenous).

+ Hydrostatic edema: The “bat’s wing” distribution
and rapid clearance is consistent with this diagnosis.
Hydrostatic edema with normal heart size is seen in
patients with acute (first) myocardial infarction or car-
diac arrythmia.

¢ Permeability edema: This is the single best diagnosis
given the normal heart size and rapid clearance. Potential
etiologies in this patient include inhaled or intravenous
opiate abuse or inhalation of noxious gases (solvents).

% DIAGNOSIS: Pulmonary edema due to inhaled

“crack” cocaine.

€ KEY FACTS
CLINICAL

¢ Patients usually present with acute shortness of breath
following intravenous administration or inhalation of
crack cocaine.

¢ The mechanism of pulmonary edema is unclear.
Possible explanations include a direct effect on the
central nervous system leading to neurogenic pul-
monary edema, direct drug toxicity to the alveolar cap-
illary membrane, or an allergic response.

RADIOLOGIC

¢ Up to one-third of patients with opiate overdose
develop pulmonary edema.

& Rapid clearance is typical.

¢ Pneumomediastinum or pneumothorax is occasionally
seen.

# SUGGESTED READING

Forrester JM, Steele AW, Waldron JA, Parsons PE. Crack lung: An
acute pulmonary syndrome with a spectrum of clinical and
histopathologic findings. Am Rev Respir Dis 1990;142:462-467.

Frand UI, Shim CS, Williams MK. Methadone induced pulmonary
edema. Intern Med 1972;76:975-979.

Smith WR, Wells ID, Glauser FL, et al. Immunological abnormali-
ties in heroin lung. Chest 1975;68:651-653.

Steinberg AD, Karliner JS. The clinical spectrum of heroin pul-
monary edema. Arch Intern Med 1968;122:122-127.
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Hisrory
A 40-year-old woman with a history of cigarette smoking and progressive dyspnea.

FIGURE 1-14B High-resolution chest CT scan of the lung bases
reveals uniform destruction of the pulmonary lobules, with widespread
areas of decreased lung attenuation. A large bulla is seen on the right.

FIGURE 1-14A Posteroanterior chest radiograph. There is marked
hyperinflation with decreased lung vascularity bilaterally. Findings are
most marked at the bases, where there are several large bullae.
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% DIFFERENTIAL DIAGNOSIS

¢ Pulmonary histiocytosis X (PHX): This is unlikely
because the air “cysts” of PHX have well-defined walls
and are usually more numerous in the apices than the
bases.

¢ Lymphangiolicomyomatosis (LAM): This is unlikely
because the air “cysts” of LAM have well-defined
walls. Also, the intervening lung parenchyma is normal
in LAM.

¢ Centrilobular (CL) emphysema: This is not the best
diagnosis since CL emphysema affects the apices prefer-
centially. CL emphysema initially manifests as focal
(2 to 10 mm) lucencies without walls surrounding the
core lobular artery. These lucencies may later coalesce
into larger regions of decreased lung attenuation.

¢ Panlobular (PL) emphysema: This is the best diag-
nosis since the bases are affected preferentially, the
lucencies have no walls, and there is no evidence of CL
emphysema. Although PL emphysema can be idiopath-

" ic, many cases are related to alpha-1-antiprotease defi-

ctency (A1AD) and smoking.

® DIAGNOSIS: Panlobular emphysema due to
alpha-1-antiprotease deficiency.

# KEY FACTS

CLINICAL

¢ Alpha-1-antiprotease (A1A) inhibits proteolytic
enzymes such as trypsin, elastase, and collagenase that
can cause emphysema. Patients with low levels of A1A
are at risk for early-onset of emphysema, and the risk is
increased in smokers.

¢ AlAD is an autosomal recessive discase. Homozygotes
have 10% to 15% of the normal A1A levels, and het-
erozygotes have 60%.

¢ Almost all homozygotes develop early-onset emphyse-
ma (age 35 to 50 years). Smokers present 10 years ear-
lier. Heterozygotes can develop emphysema in the
presence of other risk factors.

¢ Histologically the emphysema is panlobular in type.

¢ There is an association with neonatal hepatitis and
cirrhosis.

RADIOLOGIC

¢ Radiographic evidence of panlobular emphysema is
seen in up to 80% of homozygous A1AD patients.

¢ PL emphysema is distinguished from air “cysts” by the
absence of perceptible walls. It typically manifests with
regional or generalized decreased lung attenuation.
The lung bases are preferentially affected.

+ In AlAD, the lower lungs are affected in 98% of cases
and are the only site of disease in 24%.

# Bullae are an uncommon feature of A1AD.

% SUGGESTED READING

Bergin CJ, Muller NL, Miller RR. CT in the qualitative assessment
of emphysema. ] Thorac Imaging 1986;1:94-103.

Hepper NG, Mulm JR, Shechan WC, et al. Roentgenographic study
of chronic obstructive pulmonary disease by alpha-1-antitrypsin
phenotype. Mayo Clin Proc 1978;53:166-172.

Rosen RA, Dalinka MK, Gralino BJ, et al. The roentgenographic
findings in alpha-1-antitrypsin deficency. Radiology
1970;95:25-28.

Webb WR, Muller NL, Naidich DP. Diseases Characterized by
Primarily Cystic Abnormalitics, Lung Destruction, or Decreased
Lung Opacity. In High-Resolution CT of the Lung. New York:
Raven, 1992;111-133.
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A 23-year-old woman with sinusitis and recurrent respiratory infection.

FIGURE 1-15A Posteroanterior chest radiograph. There are linear

ities that radiate from both hili and all, basal nodul . .
opacities that radiate from bot? it gng Alsrous on gy e FIGURE 1-15B Posteroanterior chest radiograph (coned down
opacities. There is no evidence of intrathoracic adenopathy or pleural disease. : . . : X .
view of right lower lobe). A branching mucus plug is seen in the right |
lower lobe.

FIGURE 1-15C Chest CT (lung window) of the lung bases reveals
extensive cylindrical bronchiectasis that is most pronounced in the right
middle and lower lobes. Mucoid impactions are seen in the left lower lobe.
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% DIFFERENTIAL DIAGNOSIS

¢ Cystic fibrosis (CF): Not the most likely diagnosis
since bronchiectasis due to CF involves the upper
lobes to a greater extent than the lower lobes.

¢ Allergic bronchopulmonary aspergillosis (ABPA):
Also not the most likely diagnosis since ABPA typically
manifests with cylindrical or saccular central (not
peripheral) bronchiectasis. Also, ABPA preferentially
involves the upper lobe bronchi.

¢ Postinfectious bronchiectasis: Childhood viral pneu-
monia (adenovirus, measles), repeated aspiration, or
prior necrotizing pneumonias can also result in basilar
bronchiectasis. This is not the most likely diagnosis
given the clinical history.

¢ Primary ciliary dyskinesia (PCD): The clinical his-
tory and radiologic findings of basilar bronchiectasis
and mucoid impaction make this the most likely
diagnosis.

@ DIAGNOSIS: Primary ciliary dyskinesia.

% KEY FACTS
CLINICAL

¢ Symptoms of bronchiectasis include chronic cough,
excess sputum production, and recurrent pulmonary
infection.

¢ Hemoptysis occurs in 50% of patients, usually due to
bronchial artery hypertophy.

¢ Aggressive medical therapy has largely obviated the
need for surgical resection of affected lobes.

¢ PCD is characterized by recurrent sinusitis, bronchiec-
tasis, and infertility. It results from a genetic defect in
the dynein arms of the cilia.

# Fifty percent of patients with PCD have situs inversus
(Kartagener’s syndrome).

RADIOLOGIC

¢ Radiographic findings of bronchiectasis include parallel
lines (tram tracks), ring shadows, and mucus plugs.

¢ CT, especially high-resolution CT (HRCT), is more
sensitive than chest radiography in the detection of
bronchiectasis. HRCT has also replaced bronchogra-
phy for this purpose.

+ CT findings of bronchiectasis include bronchial wall
thickening and the signet ring sign. Visible bronchi in
the outer one-third of the lung are abnormal.

¢ CT can also suggest an ctiology. Central bronchiectasis
suggests ABPA. Upper lobe bronchiectasis suggests
mycobacterial infection or cystic fibrosis. Basilar disease
suggests postinfection bronchiectasis, immune defi-
ciencies, or PCD.

® SUGGESTED READING

Barker AF, Bardana EJ. Bronchiectasis: Update of an orphan disease.
Am Rev Respir Discase 1988;137:969-978.

Schidow D. Primary ciliary dyskinesia. Ann Allergy 1994;73:457468.

Westcott JL. Bronchiectasis. Radiol Clin North Am 1991;29:
1031-1042.
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History  ——
A 57-year-old woman with cough, progressive dyspnea, and fever of several
months’ duration. .

FIGURE 1-16A Posteroanterior chest radiograph. There are peripheral air
space consolidations in both upper lobes. There is no evidence of intrathoracic

adenopathy or of pleural effusions.

FIGURE 1-16B Chest CT (lung window) through the lung apices confirms the
peripheral nature of the opacities.
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% DIFFERENTIAL DIAGNOSIS

¢ Bacterial pneumonia: The radiologic pattern is
unusual for bacterial pneumonia.

¢ Eosinophilic pneumonia (EP): The clinical history
and distribution (peripheral and upper lobe) of opaci-
ties makes this the most likely diagnosis.

¢ Postprimary tuberculosis (TB): TB must be strongly
considered given the radiologic and clinical findings.
However, the absence of cavitation makes TB less like-
ly than EP.

+ Bronchiolitis obliterans organizing pneumonia
(BOOP): Because of the distinct upper lobe predomi-
nance, EP is more likely than BOOP in this case.

¢ Pulmonary infarct (septic or bland): Although
infarcts are typically peripheral, they are usually wedge-
shaped and more numerous in the lung bases. Septic
infarcts also cavitate.

€ DIAGNOSIS: Chronic eosinophilic pneumonia.

4 KEY FACTS

CLINICAL

e EDP results from alveolar and interstitial infiltration by
eosinophils and other inflammatory cells.

¢ Known etiologies include parasitic infestation, allergic
bronchopulmonary aspergillosis, drug reactions, and
pulmonary vasculitis (Churg-Strauss syndrome).

o Idiopathic EP is divided into acute and chronic forms
depending on the severity and duration of symptoms.

& Chronic eosinophilic pneumonia (CEP) usually occurs-
in middle-aged women who present with several
months of cough, dyspnea, and fever. Two-thirds have
blood eosinophilia.

RADIOLOGIC

o CEP typically manifests with progressive air space con-
solidation on chest radiographs. The opacities are usu-
ally peripheral and upper lobe in distribution. The clas-
sic “reverse pulmonary edema” pattern is seen in fewer
than half of cases.

# CT can be useful for demonstrating the peripheral
nature of the opacities.

e CEP is a remarkably steroid-responsive disease.
Symptoms and radiographic opacities usually resolve
within days. However, as many as 80% of patients
relapse following steroid withdrawal.

% SUGGESTED READING

Carrington CB, Addington WM, et al. Chronic eosinophilic pneu-
monia. N Engl ] Med 1969;280:787-788.

Dothager DW, Kollat MH. Peripheral infiltrates in a post partum
woman. Chest 1993;99:463-464.

Jederlinc P, Sicilian L, Gamsha EA. Chronic eosinophilic pneumo-
nia: 19 cases and a review of the literature. Medicine
1988:154:62-69.
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History

Previously healthy 27-year-old woman presents with weight loss, malaise, and non-
productive cough.

FIGURE 1-17A Posteroanterior chest radiograph. There are bilateral and diffuse 1-
to 3-mm pulmonary nodules. There is no consolidation, cavitation, or pleural effusion.
Paratracheal adenopathy is present.

-

FIGURE 1-17B Chest CT (lung window) confirms the radiographic finding of
innumerable 1- to 3-mm pulmonary nodules.
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% DIFFERENTIAL DIAGNOSIS

*

*

Sarcoidosis: The absence of significant intrathoracic
adenopathy makes this a less likely diagnosis.
Metastatic disease: Metastatic nodules are usually more
variable in size. Possible primaries include thyroid,
breast, and pancreatic carcinoma as well as melanoma.
Disseminated (miliary) tuberculosis (TB): The clini-
cal and radiologic findings are most consistent with
this diagnosis.

Disseminated fungus: Although the radiologic find-
ings are also consistent with disseminated histoplasmo-
sis, coccidioidomycosis, blastomycosis, or cryptococco-
sis, disseminated fungal infection most commonly
occurs in immunocompromised patients.
Pneumocystis carinii pneumonia: This pattern would
be a less common manifestation in AIDS patients.

% DIAGNOSIS: Miliary tuberculosis.

% KEY FACTS

CLINICAL

Symptomatic hematogenous dissemination occurs in
1% to 7% of patients with TB.

Miliary TB is more frequent in young children (<2
years), the elderly, and immunocompromised patients.
Miliary dissemination usually occurs within 6 months
of the primary infection.

RADIOLOGIC

The chest radiograph is usually normal at the onset of
clinical symptoms.

Miliary TB usually manifests with diffuse, evenly dis-
tributed 1- to 3-mm nodules. However, they may not
be visible until 6 weeks after dissemination.

In 15% of patients, the distribution is asymmetric.
The nodules usually have a perivascular and periseptal
distribution on CT.

Intrathoracic adenopathy is seen in 95% of children
and 12% of adults.

Associated consolidation is seen in 42% of children
and 12% of adults.

Response to appropriate antituberculous therapy is
typically rapid, with radiographic resolution within 4
to 6 weeks.

4 SUGGESTED READING
McAdams HP, Erasmus JJ, Winter J. The radiographic manifesta-

tions of pulmonary tuberculosis. Radiol Clin North Am
1995;33:655-678.

Miller WT, Miller WT Jr. Tuberculosis in the normal host:

Radiologic findings. Semin Roentgenol 1993;28:109-118.

Webb WR, Miiller NL, Naidich DP. High-Resolution CT of the

Lung. New York: Raven, 1992.

Woodring JW, Vandiviere HM, Fried AM, et al. Update: The radi-

ographic features of tuberculosis. AJR Am J Roentgenol 1986;
148:497-506.
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History

A 56-year-old man presents with fever, weight loss, and productive cough.

FIGURE 1-18A Posteroanterior chest radiograph. There is extensive right
upper lobe consolidation with focal cavitation. Small, poorly defined nodular
opacities are present in the right lower lobe and mid aspect of the left lung.

e

FIGURE 1-18B Chest CT (lung windows) through the upper
lobes shows cavitary consolidation of the right upper lobe.

FIGURE 1-18C Chest CT (lung window) through the midpor-
tion of the lungs. There are small, poorly marginated nodules in the
superior segments of both lower lobes. This finding suggests endo-
bronchial spread of infection.
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% DIFFERENTIAL DIAGNOSIS

o Aspiration: This commonly causes bilateral, multilo-
bar, poorly defined consolidation in dependent pul-
monary segments.

¢ Pulmonary malignancy: Postobstructive cavitary con-
solidation can occur secondary to an endobronchial
neoplasm. A further possibility is bronchioalveolar
carcinoma.

¢ Wegener’s granulomatosis: The most common
radiographic findings are nodular opacities with a
high propensity for cavitation. Pulmonary consolida-
tion, which may be scattered and heterogeneous, or
homogeneous and lobar, occurs in approximately
30% of patients.

¢ Pneumonia: Lobar consolidation is usually bacterial
in origin. The bacteria that commonly cause cavitation
are Staphylococcus anrveus, Klebsiella, Pseudomonas,
Proteus, and anaerobic organisms. Mycobacteria tuber-
culosis (TB) is increasingly a cause of consolidation
and cavitation.

4# DIAGNOSIS: Postprimary tuberculosis.

# KEY FACTS

CLINICAL

# The highest incidence of postprimary TB is in patients
>65 years of age.

& Postprimary TB usually occurs due to reactivation of
dormant bacilli, although some cases may be due to
reinfection of a previously sensitized host.

& Reactivation occurs in 55% to 15% of patients, usually in
the secondary foci in the apical /posterior segments of the
upper lobes and superior segments of the lower lobes.

& Because of host hypersensitivity acquired from primary
infection, progressive disease with caseous necrosis
occurs and can rapidly destroy the lung.

# Most patients have a delayed cutaneous response to
the intradermal injection of purified protein derivative.

RADIOLOGIC

o The carliest findings are heterogeneous, poorly mar-
ginated opacities in the apical or posterior segments of
the upper lobes or in the superior segments of the
lower lobes.

« The initial opacities usually evolve into more well-
defined reticular and nodular opacities.

& The infection may occasionally progress to lobar or
complete lung consolidation.

¢ Cavitation is common (40% to 87%) and typically
occurs within areas of consolidation.

¢ A complication of cavitation is endobronchial spread of
infection.

o Endobronchial dissemination results in 5- to 10-mm,
poorly defined peribronchiolar and centrilobular nodules.

& Miliary TB occurs less commonly in postprimary than
in primary TB, and the classic radiographic findings are
diffuse, small (1 to 3 mm), well-defined nodules.

& Dleural effusions are uncommon (6% to 18%) and usu-
ally small.

o Hilar and mediastinal adenopathy is rare with postpri-
mary TB.

o Healing may be associated with scarring, cicatricial
atelectasis, traction bronchiectasis, residual nodules,
and parenchymal calcification.

% SUGGESTED READING

Armstrong P, Wilson AG, Dee P, Hansell DM. Imaging of Diseases
of the Chest (2nd ed). St. Louis: Mosby, 1995.

Fraser RG, Pare JAP, Parc PD, et al. Diagnosis of Discases of the
Chest (3rd ed). Philadelphia: Saunders, 1991;882-939.

McAdams HP, Erasmus JJ, Winter JA. Radiologic manifestations
of pulmonary tuberculosis. Radiol Clin North Am 1995;33:
655-678.

Miller WT, Miller WT Jr. Tuberculosis in the normal host:
Radiologic findings. Semin Roentgenol 1993;28:109-118.
Woodring JW, Vandiviere HM, Fried AM, et al. Update: The radi-
ographic features of pulmonary tuberculosis. AJR Am J

Roentgenol 1986;148:497-506.
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Hisrory
A 75-year-old woman with mild dyspnea, chronic weight loss, and no history of fever.

FIGURE 1-19A Posteroanterior chest radiograph. There is diffuse,
homogeneous consolidation in the left lower lobe, and poorly defined,
nodular, and heterogeneous opacities in the left upper lobe. No hilar or
mediastinal adenopathy is present.

FIGURE 1-19B Chest CT (lung window) through the lower lung
fields. There is diffuse, homogeneous consolidation without cavitation FIGURE 1-19C Chest CT (lung window) through the mid lung fields.
in the left lower lobe. Numerous small, poorly defined nodules are present in the left lung.
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% DIFFERENTIAL DIAGNOSIS

+ Pneumonia: Lobar consolidation is usually caused by
bacterial infection. Organisms include Streptococcus
pnewmonine, Staphylococcus murens, Legionelln pnen-
mophila, gram-negative bacteria, and Mycobacterium
tubevculosis. A bacterial infection is unlikely with a his-
tory of chronic weight loss and no fever, although
tuberculosis (TB) can have a subacute presentation.
Aspiration pneumonia: Aspiration of gram-negative
or anaerobic bacteria may cause lobar consolidation.
Aspiration commonly causes scattered, poorly defined
consolidation in the dependent segments. Involvement
of the anterior portions of the lungs in this patient
makes this diagnosis unlikely.

Wegener’s granulomatosis: Although the disease can
be indolent, presentation is usually acute, with upper
airway involvement (sinusitis, rhinitis, otitis) and func-
tional renal impairment. Nodular opacities, which fre-
quently cavitate, are the most common presentation.
Lobar consolidation and numerous, small nodular
opacities occur in 30% of patients.

Primary lymphoma of lung: This rare non-
Hodgkin’s lymphoma is usually low grade, and
patients are often asymptomatic. Consolidation with
air bronchograms and poorly defined margins is the
most common presentation. Mass-like and reticulo-
nodular opacities are less frequent.

Bronchioalveolar cell carcinoma (BAC): The clinical
presentation and homogencous consolidation with
nodules could be due to the diffuse form of BAC.

@ DIAGNOSIS: Bronchioalveolar cell carcinoma.

€ KEY FACTS
CLINICAL

& BAC constitutes 1.5% to 10.0% of all lung cancers.

o It is a subtype of adenocarcinoma and can be localized
or multifocal. The localized form can, after an indolent
period of local growth, progress rapidly to diffuse tho-

racic metastases. The biologic behavior of BAC is,
however, controversial, and a further possibility is that
the two presentations are distinct, with the localized
form rarely evolving into diffuse BAC.

Clinical features that distinguish BAC from other lung
cancers are (1) younger age at presentation, (2) equal
distribution of men and women, (3) copious watery
sputum (bronchorrhea), and (4) higher incidence in
nonsmokers.

RADIOLOGIC

The most common finding is a well-circumscribed,
solitary nodule (60%).

The nodule may remain unchanged in size over many
years.

The solitary nodule is usually peripheral in location.
Pseudocavitation, the presence of small, low-attenua-
tion regions within or surrounding the nodule, is more
common with this malignancy than other non-small
cell carcinomas.

The diffuse form may present as (1) multiple pul-
monary nodules of varying size; (2) focal, poorly
defined opacities resembling pneumonia; (3) reticulo-
nodular opacities resembling interstitial lung discase;
(4) other radiographic findings associated with
parenchymal disease include hilar and mediastinal
adenopathy (18%), pleural effusions (1% to 10%), and
atelectasis (3%).

4 SUGGESTED READING

Erasmus JJ, Patz EF. Diagnostic Imaging of Bronchogenic
Carcinoma. In C Chiles, C Putnam (eds), Pulmonary and
Cardiac Imaging. New York: Marcel Dekker, 1997.

Hill CA. Bronchioloalveolar carcinoma: A review. Radiology
1984;150:15-20.

Kuhlman JE, Fishman EK, Kuhajda FD, et al. Solitary bronchi-
oloalveolar carcinoma: CT criteria. Radiology 1988;167:
379-382.

Miller WT, Husted J, Freiman D, et al. Bronchioloalveolar carcino-
ma: Two clinical entities with one pathologic diagnosis. AJR Am
] Roentgenol 1978;130:905-912.
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HISTORY ——
Asymptomatic 71-year-old man undergoes a routine annual chest radiograph.

0.

scribed 3-cm nodule in the mid-aspect of the left lung superimposed over the FIGURE 1-20B Noncontrast chest CT (mediastinal win-
left hilum. dow). There is a left upper lobe mass anterior to the left pul-
monary artery. The mass is heterogeneous with small areas of

fat attenuation (-41 HU).

FIGURE 1-20A Posteroanterior chest radiograph. There is a well-circum-
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% DIFFERENTIAL DIAGNOSIS

¢ Malignancy: A primary pulmonary cancer and a sin-
gle, isolated metastatic nodule would be considerations
on the chest radiograph.

¢ Tuberculomas: Persistent mass-like opacities are an
uncommon manifestation of parenchymal tuberculosis
(TB). They are usually encountered in asymptomatic
adults. The majority (75%) occur in the upper lobes,
and they are usually <3 ¢m in size. Smaller satellite
lesions are seen in as many as 80%.

¢ Hamartoma: This is the best diagnosis because of the
focal collections of fat (CT attenuation between —40
and —-120 Hounsfield units [HU]).

¢ Arteriovenous malformations: These are single in
about two-thirds of cases. They are usually round,
sharply defined, and most often in the medial third of
the lung. Size ranges from one to several centimeters
in diameter. Identification of feeding and draining ves-
sels, which are essential to the diagnosis, may be diffi-
cult to visualize on plain radiographs.

€ DIAGNOSIS: Hamartoma.

€ KEY FACTS

CLINICAL

e A hamartoma is a developmental malformation of dis-
organized tissues that normally constitute the organ in
which the tumor occurs.

¢ It has been proposed that they are best regarded as
benign neoplasms.

e Dcak incidence is in the sixth decade, and they are
uncommon in patients <30 years of age.

& They most often occur in males (3 to 1).

& Hamartomas are usually solitary, although multiple
pulmonary hamartomas can occur rarely in the multi-

ple hamartoma syndrome (Cowden’s disease), which is
characterized by multiple mucocutaneous lesions and
gastrointestinal hamartomatous polyps.

o Carney’s triad: (1) pulmonary chondroma (often mul-
tiple), (2) gastric leiomyosarcoma, and (3) extra-adrenal
paraganglioma, has been described. This occurs mostly
in women <35 years of age.

RADIOLOGIC

o Hamartomas characteristically are well-defined solitary
nodules that are usually <4 cm in diameter.

& The majority are located peripherally (90%), although
occasionally they may arise in the central bronchi.

+ Calcification occurs in up to 50% and typically resem-
bles popcorn.

o The nodule may increase slowly over time; although
rapid growth can occur, it is rare.

# Cavitation is extremely rare.

o The presence of fat attenuation within the mass, best
demonstrated on CT, is a diagnostic feature. Fat may
be identified by CT numbers in the range of -80 to
-120 HU.

o Fat may not be present in the hamartomatous nodule
in approximately one-third of cases.

o In the small percentage of centrally occuring hamar-
tomas, atelectasis and obstructive pneumonia may occur.

€ SUGGESTED READING

Armstrong P, Wilson AG, Dee P, Hansell DM. Imaging of Diseases
of the Chest (2nd ed). St. Louis: Mosby, 1990;296-297.

Fraser RG, Pare JAP, Pare PD, ct al. Diagnosis of Diseases of the
Chest (3rd ed). Philadelphia: Saunders, 1991;882-939.

Poirier TJ, Van Ordstrand HS, et al. Pulmonary chondromatous
hamartoma: Report of seventeen cases and review of the litera-
ture. Chest 1971;59:50-55.

Siegelman SS, Khouri NF, Scott WW, et al. Pulmonary hamartoma:
CT findings. Radiology 1986;160:313-317.
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HISTORY B R e ——
A 52-year-old man presenting with a cerebral stroke.

FIGURE 1-21A Posteroanterior chest radiograph. There is a large,
lobulated right lower lobe mass without cavitation or calcification. There
is no hilar or mediastinal adenopathy.

FIGURE 1-21B Chest CT (lung window) through the lung bases. FIGURE 1-21C Chest CT (lung window) through the right lung
Well-defined, lobulated mass with enlarged feeding artery and drain- base. Coned down view of the right lower lobe mass.
ing vein.
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® DIFFERENTIAL DIAGNOSIS

+ Non-small cell carcinoma: The large size of the mass
and the age of the patient would favor this diagnosis
on the chest radiograph. The presence of enlarged ves-
sels, however, excludes the diagnosis.

¢ Metastatic lung disease: The solitary nature, large
size, and absence of a history of primary extrathoracic
malignancy would make this diagnosis unlikely.

¢ Arteriovenous malformation (AVM): The well-
defined, lobulated contour, medial location, and iden-
tification of feeding and draining vessel would be char-
acteristic for this diagnosis.

¢ Tuberculoma: This is usually in the upper lobes (75%)
and <3 cm in size.

¥ DIAGNOSIS: Arteriovenous malformation.

% KEY FACTS

CLINICAL

o Ten percent of cases are identified in infancy or child-
hood, although the vast majority are not recognized
until the third and fourth decade of life.

¢ They are twice as frequent in women as in men.

# Patients commonly present with hemoptysis or
dyspnea on exertion or occasionally with cerebral
embolism.

¢ Of all pulmonary AVMs, 40% to 65% are associated
with Osler-Weber-Rendu disease (hereditary hemor-
rhagic telangiectasia). This is an autosomal dominant
disorder that manifests clinically in adult life. Many of
these patients have arteriovenous communications
elsewhere, including the skin, mucous membranes,
and other organs.

RADIOLOGIC

¢ The typical finding is a round, lobulated, well-defined
mass, most often in the medial third of the lung.

# About 33% of cases will have multiple pulmonary AVM:s.

¢ The size of the AVMs is less than one to several cen-
timeters in diameter.

¢ The feeding artery and draining vein are often
enlarged and identifiable on the chest radiograph.

¢ The vascular nature of the radiographic opacities can be
demonstrated by an increase in size during a Mueller
maneuver and a decrease during a Valsalva maneuver.

# A change in size may also be visible when erect (small-
er) and supine (larger) radiographs are compared.

o Pulmonary angiography remains the standard imaging
technique and is performed to confirm the presence of
pulmonary AVMs, detect synchronous malformations,
and delineate the anatomy of the feeding and draining
vessels.

# CT is a sensitive, noninvasive means of establishing the
diagnosis and eliminates the need for angiography
when treatment is not being contemplated.

+ Embolization is now the preferred treatment for this
condition and is performed with detachable balloons
or steel coils.

% SUGGESTED READING

Allison DJ, Pinet F, Allison HJ. Interventional Techniques in the
Thorax. In EJ Potchen, RG Grainger, R Greens (eds),
Pulmonary Radiology—By Members of The Fleischner Society.
Philadelphia: Saunders, 1993;340-360.

Fraser RG, Pare JAD, Pare PD, et al. Diagnosis of Disecases of the
Chest (3rd ed). Philadelphia: Saunders, 1991;882-939.

Remy-Jardin M, Wattinne L, Deffontaines C. Pulmonary arteriove-
nous malformations: Evaluation with CT of the chest before and
after treatment. Radiology 1992;182:809-816.
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History - —

A 60-year-old man who is a foundry worker presents with progressive dyspnea.

FIGURE 1-22A Posteroanterior chest radiograph. There are bilat-
eral, symmetric upper lobe opacities with sharp lateral margins and mul-
tiple calcified hilar lymph nodes. There is no significant pleural disease.

FIGURE 1-22B Coned down view of the mediastinum on a pos-
teroanterior chest radiograph confirms the presence of “eggshell” cal-
cification in the hilar lymph nodes.
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% DIFFERENTIAL DIAGNOSIS

*

Silicosis: This is the best diagnosis given the eggshell
calcifications and conglomerate masses. Coal worker’s
pneumoconiosis is indistinguishable radiographically
from silicosis and should be included in the differential
diagnosis.

Sarcoidosis: Both eggshell calcifications and conglom-
erate masses can also be seen in sarcoidosis. However,
the symmetry and sharp lateral borders of the opaci-
ties, along with the clinical history, makes silicosis
more likely.

Tuberculosis (TB)/histoplasmosis: Eggshell calcifica-
tions and conglomerate masses can result from pulmon-
ary infection by TB or histoplasmosis. However, the
symmetry and sharp lateral borders of the opacities,
along with the clinical history, makes silicosis more likely.
Lymphoma: Treated lymphoma can result in eggshell
calcification of hilar or mediastinal nodes. The
parenchymal findings and clinical history make silicosis
more likely.

®DIAGNOSIS: Silicosis with conglomerate masses.

@ KEY FACTS

CLINICAL

Silicosis is a chronic, nodular, and fibrotic disease
caused by long-term exposure to silica.

Typical occupational histories include hard-rock min-
ing, foundry work, and sandblasting.

Clinical symptoms and radiographic findings usually
require 10 to 20 years of exposure.

There is an acute form known as acute silicopro-
teinosis. It is associated with heavy exposure and can
occur over a period of several months. Its clinical and
radiographic course resembles alveolar proteinosis.

Silicosis increases the risk of TB, particularly in patients
with conglomerate masses. Culture of the organism is
difficult in these patients.

RADIOLOGIC

Simple silicosis is characterized by multiple 1- to 10-
mm nodules that predominate in the upper lobes; 20%
of nodules calcify.

Complicated silicosis is characterized by coalescence of
the nodules into conglomerate masses >1 ¢cm in diame-
ter. These masses can reach 10 cm in size and typically
migrate toward the hila with time. Paracicatricial
emphysema is common.

The conglomerate masses can cavitate due to ischemic
necrosis. Development of TB in these cavities (silicotu-
berculosis) is common. Other signs of TB in patients
with silicosis include apical pleural thickening and
rapid progression of nodules.

Caplan’s syndrome (cavitary rheumatoid nodules in
patients with coal worker’s pneumoconiosis) can close-
ly resemble complicated silicosis.

CT is superior to plain chest radiographs in the detec-
tion of early silicosis and in identifying other condi-
tions that cause dyspnea, such as emphysema. It can
also be key for the diagnosis of superimposed TB and
lung cancer.

4 SUGGESTED READING

Begin R, Bergeron D, Samson L, et al. CT assessment of silicosis in

exposed workers. AJR Am J Roentgenol 1987;148:509-514.

Dee P, Suratt P, Winn W. The radiographic findings in acute silicosis.

Radiology 1978;126;359-363.

McLoud TC, Gamsu G. Pneumoconiosis: Radiology and High-

Resolution Computed Tomography. In EJ Potchen, RG
Grainger, R Greene (eds), Pulmonary Radiology. Philadelphia:
Saunders, 1993;81-93.
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History

A 23-year-old man presents with an acute onset of productive cough, fever, and
chills. The patient is otherwise healthy and has no prior illnesses.

FIGURE 1-23 Posteroanterior chest radiograph reveals a homogeneous opacity ovetlying
the left lateral hemithorax. The medial margins are indistinct, and the lateral aspect abuts the
pleura. There is no definite evidence of hilar or mediastinal adenopathy or of a pleural effusion.
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% DIFFERENTIAL DIAGNOSIS

*

Community-acquired bacterial pneumonia: The
acute onset of symptoms and the radiographic findings
suggest a community-acquired pneumonia such as that
caused by Streptococcus pneumoniae or Haemophilus
influenzae.

Pneumonia due to other organisms: Less common
causes of pneumonia that can mimic the more com-
mon bacterial varieties include primary tuberculosis
(TB), Legionnaires’ pneumonia, actinomycosis, and
coccidioidomycosis or blastomycosis pneumonias in
endemic regions.

Noninfectious entities: Pulmonary embolism,
eosinophilic pneumonia, contusion or hemorrhage,
and bronchitis obliterans organizing pneumonia
(BOOP) should also be considered as they can mani-
fest with peripheral consolidation.

% DIAGNOSIS: Pneumococcal pneumonia.

€ KEY FACTS

CLINICAL

The diagnosis of community-acquired pneumonia may
be difficult since the pathogens are not identified in as
many as 50% of patients. Nevertheless, S. preumonine
is the most frequent cause. Other pathogens include
Mycoplasma pnewmoniae, respiratory viruses,
Chlamydia pneumonia, and Haemophilus influenzae.
S. pneumonine can occur in healthy people but is fre-
quently found in noncritically ill patients who require
hospitalization. These patients are usually >65 years of
age or have coexisting illness such as diabetes mellitus,
chronic renal failure, congestive heart failure, or
chronic obstructive pulmonary disease.

Mortality rates range from 5% to 25%, with death usu-
ally occurring in the first 7 days of hospitalization.
Severe pneumonia with mortality rates as high as 50%
is recognized when certain conditions exist. These
conditions include a respiratory rate >30, low urine

output, shock, or chest radiographs revealing multiple
lobe involvement or significant increase in opacity
within 2 days of admission.
While S. pneumonine is particularly sensitive to peni-
cillin, some clinicians direct therapy at a broader group
of organisms and may include antibiotics such as ery-
thromycin, third-generation cephalosporins, or
trimethaprim-sulfamethoxazole. Many recommend
immunization with pneumococcal vaccines.

-
RADIOLOGIC
Pneumococcal pneumonia usually manifests as a homo-
geneous parenchymal opacity that begins at the periph-
ery and spreads to involve the entire segment or lobe.
Air bronchograms are common.
Lymphadenopathy is rare; cavitation occurs with some
serotypes of S. prenmonine.
Pleural fluid or parapneumonic effusions can be seen
in as many as 50% of patients.
With appropriate antibiotic therapy, some radiologic
evidence of improvement is usually seen within a few
days, and complete resolution may be seen in approxi-
mately 2 weeks. In some cases, complete resolution
requires up to 6 weeks.
Failure of clinical or radiographic response to ordinary
antibiotics should suggest the possibility of another
infectious agent, an obstructing lesion, or an insensi-
tive organism.

@ SUGGESTED READING

Chien S, Pichotta P, Seipman N, Chan CK. Treatment of communi-

ty-acquired pneumonia. Chest 1993;103:697-701.

Frame PT. Acute infectious pneumonia in the adult. ATS News

1982;18-25.

Niederman MS, Bass JB Jr, Campbell GD, et al. Guidelines for the

initial management of adults with community-acquired pneumo-
nia: Diagnosis, assessment of severity, and initial antimicrobial
therapy. Am Rev Respir Dis 1993;148:1418-1426.

Ostergaard L, Andersen PL. Etiology of community-acquired pneu-

monia. Chest 1993;104:1400-1407.
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Hisrory e
A 25-year-old woman presents with pleuritic chest pain, high fever, nonproductive
cough, and a history of intravenous drug abuse.

FIGURE 1-24A Anteroposterior chest radiograph shows bilateral, peripheral, homo-
gencous opacities. There are poorly defined, 1.0- to 1.5-cm nodules at the superior mar-
gins of the consolidations.

FIGURE 1-24B Anteroposterior chest radiograph 1 week later shows multiple lung
cavities with both thin and thick walls. There is a moderate right pleural effusion.
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% DIFFERENTIAL DIAGNOSIS

+ Eosinophilic pneumonia—chronic eosinophilic
pneumonia (EP-CEP): This disorder typically mani-
fests with bilateral peripheral opacities as in this case.
However, cavitation is rarely, if ever, seen in
eosinophilic pneumonia.

¢ Bacterial pneumonia: Bacterial pneumonia usually
begins in the periphery of the lung and can be multilo-
bar. However, the symmetry shown in this case is
unusual for this diagnosis.

¢ Pulmonary infarction: Pulmonary infarcts can mani-
fest as peripheral consolidation (Hampton’s hump).
However, multifocal pulmonary cavitation is not a typ-
ical feature of pulmonary embolism with infarction.

+ Septic pulmonary embolism: Septic emboli usually
manifest as peripheral, poorly defined nodular opaci-
ties. In severe cases, the nodules can coalesce into
larger areas of consolidation. Cavitation is common.

+ Bronchitis obliterans organizing pneumonia
(BOOP): Although BOOP usually manifests with scat-
tered peripheral consolidation, cavitation virtually
excludes this diagnosis.

¢ Trauma: Pulmonary contusion or hemorrhage often
occurs in the lung periphery, and lung cysts or cavita-
tion can also occur after thoracic trauma. However, the
number of lesions seen in this casc makes this diagnosis
less likely.

& Metastatic disease: Multiple cavities can result from
metastatic disease to the lung, particularly from squa-
mous cell carcinomas. Mctastases are generally discreet
and do not coalesce, as seen in this case.

+ Collagen vascular disease: Entities such as Wegener’s
granulomatosis and rheumatoid lung disease can result
in cavitary nodules, but the number and close proximi-
ty of the cavities to one another, as seen in this case,
are not typical features of these disorders.

% DIAGNOSIS: Septic emboli.

@ KEY FACTS

CLINICAL
¢ Septic pulmonary emboli usually result from tricuspid
valve endocarditis due to intravenous drug abuse, head

and neck infections with pharyngeal or internal jugular
vein phlebitis, or phlebitis from an indwelling catheter
or an infected arteriovenous fistula.

+ Symptoms include high fever, cough, dyspnea, chest
pain, and occasional hemoptysis.

o Typical organisms include Staphylococcus anreus and
anacrobes.

+ Antibiotic therapy is usually successful, although clini-
cal improvement can take several weeks.

RADIOLOGIC

+ Septic emboli manifest as poorly defined nodules (usu-
ally 1 to 2 ¢m in diameter) in the lung periphery. They
are usually more numerous in cases of tricuspid endo-
carditis than from other sources.

¢ In the first few days after initiation of therapy, new
nodules may appear.

+ Cavitation is seen in approximately 50% of nodules.
The walls are moderately thick and irregular.

¢ Healing of these nodules or cavities is noted by a
decrease in size and eventual resolution. Occasionally,
a peripheral linear scar remains.

+ Hilar and mediastinal lymphadenopathy has been
reported rarely.

¢ Pleural effusion(s) are not uncommon.

¢ CT is generally not indicated but, as in other situa-
tions, can reveal a greater extent of involvement than
chest radiographs. On CT, a vessel leading into the
nodule is a suggestive, but nonspecific, finding.

4 SUGGESTED READING

Gumbs RV, McCauley DI. Hilar and mediastinal adenopathy in sep-
tic pulmonary embolic disease. Radiology 1982;142:313-315.

Hadlock FP, Wallace R Jr, Rivera M. Pulmonary septic emboli sec-
ondary to parapharyngeal abscess: Postanginal sepsis. Radiology
1979;130:29-33.

Jaffe RB, Koschmann EB. Septic pulmonary emboli. Radiology
1970;96:527-532.

Kuhiman JE, Fishman EK, Teigen C. Pulmonary septic emboli:
Diagnosis with CT. Radiology 1990;174:211-213,
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History e

A 21-year-old man presents with fever, cough, and dyspnea. On physical examina-
tion, a severe vesicular skin rash is discovered.

FIGURE 1-25 Posteroanterior chest radiograph demonstrates bilateral, symmetric, coarse, poorly defined
nodular opacities. There is evidence of left hilar and right paratracheal adenopathy, but there are no pleural
effusions.
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% DIFFERENTIAL DIAGNOSIS

*

Primary lung neoplasm: Multiple, poorly defined
nodules can be seen in both bronchoalveolar cell carci-
noma and lymphoma. With alveolar cell carcinoma and
lymphoma, larger areas of consolidation are frequently
scen. With lymphoma, lymphadenopathy and pleural
fluid are frequent.

Kaposi’s sarcoma: The poorly defined nodules of
Kaposi’s sarcoma are generally less numerous and larg-
er than those seen in this case.

Metastases: Metastatic disease from a variety of prima-
ry sources could account for this radiographic pattern.
Disseminated fungal infection: In disseminated fun-
gal infection, the nodules are usually more discrete
than seen in this case. However, in cases of over-
whelming infection, the nodules can sometimes be
poorly defined and coalescent. Severe primary histo-
plasmosis can also manifest with multiple, poorly
defined nodules, but the degree of coalescence noted
in this case is unusual.

Miliary tuberculosis: This is unlikely because the size
of nodules in this case is larger than the usual 1- to 3-
mm opacities seen in classic miliary infections.
Collagen vascular disease: Entities such as Wegener’s
granulomatosis and rheumatoid lung disease can mani-
fest with multiple nodules, but generally they are larg-
er, less numerous, and more discrete than the ones
noted in this case. Cavitation is frequently scen in
these entities.

Varicella pneumonia: The vesicular skin rash associat-
ed with diffuse poorly defined pulmonary nodules and
lymphadenopathy make this the most likely diagnosis.

® DIAGNOSIS: Varicella pneumonia.

€ KEY FACTS

CLINICAL

Pneumonia usually develops 2 to 3 days after the
appearance of the vesicular eruption. The incubation
time postexposure is 3 to 21 days.

The rash is particularly severe at the onset of pneumonia.
Presenting symptoms include cough, dyspnea, hemop-
tysis, tachypnea, chest pain, and high fever.

¢ Pneumonia without fever or new skin lesions is rare.

o The incidence of pneumonia ranges from 10% to 50%,
with a greater frequency in cigarette smokers.

¢ Twenty-five percent of the fatalities related to varicella
pneumonia occur in adults, although only 2% of the 3
to 4 million annual cases of varicella occur in adults.

¢ Untreated adult varicella pneumonia has a 10% fatality
rate; a fatality rate of 40% is seen in pregnant or post-
partum women and in cancer and bone marrow trans-
plant patients. Therapy with acylovir may be effective
in shortening the course of cutaneous disease, as well
as in preventing pneumonia. Patients treated with acy-
clovir also have a lower mortality rate.

¢ Varicella vaccines may provide protection in approxi-
mately 70% of adults and 90% of children.

RADIOLOGIC

¢ Varicella pneumonia typically manifests with poorly
defined nodular opacities that are distributed diffusely
throughout both lungs. The nodules are usually 5 to
10 mm in diameter. Coalescence is frequent as the
nodules enlarge.

¢ Hilar lymph node enlargement may be seen in some
cases. The nodes do not usually calcify.

¢ Resolution occurs in 3 to 5 days in mild cases; howev-
er, radiographic abnormalities can persist for weeks in
severe disease.

¢ Healing can result in small calcific opacities through-
out the lungs. These are usually smaller and less uni-
form than the calcifications seen with prior histoplas-
mosis. Less than 2% of affected patients have residual
pulmonary calcification.

# Pleural effusions are rare.

% SUGGESTED READING

Feldman §. Varicella-zoster virus pneumonitis. Chest 1994;
106:228-278.

Fraser RG, Pare JAP, Pare PD, et al. Diagnosis of Diseases of the
Chest. Philadelphia: Saunders, 1989;1062-1068.

Sargent EN, Carson MJ, Reilly ED. Roentgenographic manifesta-
tions of varicella pneumonia with postmortem correlation.
Radiology 1966;98:305-317.




SE 2 6 Philip C. Goodman

Hisrory

A 47-year-old man presents with a 3-week history of low-grade fevers, night sweats,

and a 10-pound weight loss. The patient is an alcoholic. Periodontal disease is
observed on physical examination.

FIGURES 1-26A and 1-26B Posteroanterior (A) and lateral (B)
chest radiographs show a left lower lobe consolidation with multiple areas
of cavitation and air-fluid levels. There is also calcified right paratracheal
adenopathy consistent with prior histoplasmosis or tuberculosis.
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% DIFFERENTIAL DIAGNOSIS

L 4

Postprimary tuberculosis (TB): Postprimary TB usu-
ally manifests as cavitary disease in the superior seg-
ment of the lower lobe or the posterior segment of the
upper lobe.

Bronchogenic carcinoma: A cavitating neoplasm such
as squamous cell carcinoma should be considered but
is less likely due to the extent of the consolidation and
multifocal cavitation.

Trauma: Pulmonary contusion with traumatic lung
cysts would also be a consideration in the proper clini-
cal setting.

Pneumonia with lung abscess: Pneumonias due to
Klebsielln pneumonine, other gram-negative organ-
isms, or certain serotypes of Streptococcus pneumonine
can result in necrosis and abscess formation. The
indolent clinical symptoms, however, do not favor
these diagnoses.

Anaerobic pneumonia: These usually occur in the
dependent portions of the lungs following aspiration
and may pursue an indolent clinical course, as in this
case. Cavitation is common.

@ DIAGNOSIS: Anaerobic pneumonia from aspira-

Periodontal disease may be observed, although this is not
necessary as poor endobronchial clearance alone may
contribute to the development of anaerobic infection.
The foul odor of anaerobic bacteria is fairly specific
and can suggest the diagnosis.

RADIOLOGIC

Aspiration pneumonia occurs almost exclusively in the
superior segment of the lower lobes, posterior segment
of the upper lobes, and posterior basal segment of the
lower lobes. The remainder of the upper lobes, the lin-
gula, and the right middle lobe are rarely involved.
Initially, a heterogeneous opacity is noted within 2
days of aspiration. Within a week, more homogencous
consolidation develops, sometimes with cavitation.
Over the next few weeks, chronic low-grade infection
can develop and manifest as a thick-walled cavity. At
this point, the clinical features and radiographic appear-
ance can mimic postprimary TB.

Air-fluid levels are common.

Associated empyema is common. Approximately 50%
of patients have pleural fluid alone or in combination
with lung disease.

Lymphadenopathy is uncommon.

Healing of large abscess cavities is slow and is recog-
nized by a decrease in the diameter of the cavity. The

tion.
‘ size of the air-fluid level within the cavity reflects the
% KEY FACTS patency of communication with an airway and does not
CLINICAL correlate with either clinical worsening or improvement.

Patients with a history of unconsciousness, alcoholism,

% SUGGESTED READING

Bartlett JG. Anaerobic bacterial pneumonitis. Am Rev Respir Dis
1979;119:19-23.

Bartlett JG. Anaerobic bacterial infections of the lung. Chest
1987;91:901-909.

Landay MJ, Christensen EE, Bynum LJ, Goodman PC. Anaerobic
pleural and pulmonary infections. AJR Am J Roentgenol
1980;134:233-240.

seizure disorder, severe trauma, or recent anesthesia
are at risk for aspiration and anaerobic pneumonia.

¢ Clinical features of fever, cough, and white blood cell
count elevation can be seen within 12 hours after aspi-
ration but are more typical in the first 48 hours.

¢ Symptoms can be minimal, with a more indolent
course of nonproductive cough, low-grade fever, and
weight loss. With cavitation, expectoration increases
and hemoptysis can occur.
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Hisrory

A 54-year-old man was hospitalized for an orthopedic surgical procedure. The pre-
operative chest film was normal. Two days into hospitalization, the patient developed
a fever, cough, and elevated white blood cell count. His chest film abnormalities and

clinical symptoms were similar to those seen in four other patients in the hospital
within a period of 3 weeks.

FIGURE 1-27 Anteroposterior supine chest radiograph demonstrates bilateral homogeneous consol-
idations involving large, almost mass-like areas of lung parenchyma. There is a right pleural effusion.
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4 DIFFERENTIAL DIAGNOSIS

¢ Neoplasm: Neoplasm is unlikely given the rapid onset
of symptoms and radiographic appearance of the lungs.

¢ Gram-negative pneumonia: Pneumonia caused by
nosocomial gram-negative organisms should be con-
sidered. However, the homogeneity of this opacity and
the mass-like appearance are somewhat peculiar. Gram-
negative organisms hematogenously disseminated tend
to cause more peripheral amorphous and heteroge-
neous opacity. They also have a strong tendency to
cavitate and may induce a parapneumonic effusion.
Community-acquired pneumonia: The coincidental
development of community-acquired pneumonia such
as pneumococcal pneumonia should be considered. If
there is a failure to respond to ordinary antibiotics,
however, other considerations need to be raised. Among
these are the possibility of primary TB, fungal infections
such as blastomycosis or coccidioidomycosis, or unusual
organisms such as nocardia or actinomycosis.
Legionella pneumonia: The outbreak of similar cases
in other patients in the hospital supports a diagnosis of
hospital contamination with Legionelin pnenmophila.

®DIAGNOSIS: Legionnaires’ disease.

“# KEY FACTS

CLINICAL

Legionnaires’ disease is caused by L. prneumophila, a
pleomorphic gram-negative bacillus recognized in
1976 during an outbreak in Philadelphia. Other epi-
demics have occurred in nursing homes and hospitals
and generally arise from contaminated water sources.
Patients usually present with gradual onset of fever,
chills, cough, and dyspnea. Headaches, gastrointestinal
symptoms, and pleuritic pain have also been reported.

Hyponatremia is more frequent in early legionellosis
than in other pneumonias.

Direct fluorescent antibody staining of sputum pro-
vides rapid diagnosis but is less sensitive than culture.
Treatment with erythromycin generally results in a
successful outcome.

RADIOLOGIC

Legionnaires’ disease usually begins with a focal area of
homogeneous opacity that may manifest as a large,
poorly marginated mass.

Progression to bilateral lung involvement occurs in
70% of patients, typically within the first few days.
Progression of radiographic findings is rapid and may
continue after institution of therapy.
Lymphadenopathy is rare. Pleural fluid has been report-
ed in 30% to 60% of patients with Legionnaires’ disease.
Cavitation is uncommon but has been reported pri-
marily in patients who are immunosuppressed.
Resolution is usually rapid but on occasion is quite
prolonged.

% SUGGESTED READING

Dietrich PA, Johnson RD, Fairbank JT, Walke JS. The chest radi-
ograph in Legionnaires’ disease. Radiology 1978;127:577-582.

Edelstein PH. Legionnaires” disease. Clin Infect Dis 1993;16:741-749.

MacFarlane JT, Miller AC, Smith WHR, et al. Comparative radi-
ographic features of community acquired Legionnaires’ disease,
pneumococcal pneumonia, mycoplasma pneumonia, and psitta-
cosis. Thorax 1994;39:28-33.

Meenhorst PL, Mulder JD. The chest X-ray in Legionella pneumo-
nia (Legionnaires’ disease). Eur J Radiol 1983;3:180-186.

Moore EH, Webb WR, Gamsu G, Golden JA. Legionnaires’ disease
in the renal transplant patient: Clinical presentation and radi-
ographic progression. Radiology 1984;153:589-593,

Roig J, Domingo C, Morera J. Legionnaires’ discase. Chest
1994;105:1817-1825.
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History

A 32-year-old homosexual man who tested positive for the human immunodeficien-
cy virus (HIV) 3 years earlier now presents with gradual onset of shortness of
breath and slight fever.

FIGURE 1-28 Posteroanterior chest radiograph shows bilateral, thin-walled upper lobe cavities and
perihilar heterogeneous parenchymal opacities. A right-sided pleural chest tube was placed for evacua-
tion of a spontaneous pneumothorax.
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% DIFFERENTIAL DIAGNOSIS

o Bronchiectasis: The size and type of cavitation is
occasionally seen in severe bronchiectasis, although
there is no other evidence of peribronchial thickening
nor is there a history of a chronic productive cough.
Pneumatoceles: Those due to trauma, staphylococcal
pneumonia, or hydrocarbon inhalation are usually
localized to a single lobe rather than disseminated
throughout the lungs. However, pneumatoceles due to
Pueumocystis carinii pneumonia can be diffuse.
Coccidioidomycosis: Chronic coccidioidomycosis can
result in thin-walled cavities, but the extent of involve-
ment in this patient is unusual for coccidioidomycosis,
particularly given the mild symptoms.

Cavitary metastases: Although cavitary metastases can
be this thin-walled, there is usually more irregularity to
the walls. Also, the presence of noncavitary nodules
would have been more suggestive of this diagnosis.
Collagen vascular disease: Wegener’s granulomatosis
and rheumatoid lung disease can manifest with cavitary
nodules/masses. However, the walls are generally not
this thin, nor are the nodules this numerous.

© DIAGNOSIS: Preumocystis carinii pneumonia

with pneumatoceles.

% KEY FACTS

CLINICAL

P. carinii was initially considered a trypanosome, was
then reclassified as a protozoan, but is phylogenetically
more closely related to fungi.

In the United States, asymptomatic infection with P,
carinii occurs mainly in early childhood. Clinically
identifiable disease manifests in severely immunocom-
promised patients.

Symptoms are generally nonspecific, including fever,
dyspnea, nonproductive cough, fatigue, and weight loss.
Prophylaxis with aerosolized pentamidine or periodic
trimethoprim-sulfamethoxasole therapy has been effec-
tive in decreasing the number of patients presenting
with P. carinii pneumonia.

The diagnosis is made by observing organisms on
induced sputum, bronchoalveolar lavage, or trans-
bronchial lung biopsy specimens.

Treatment is generally with trimethoprim-sulfamethox-
azole or pentamidine. Steroids, dapsone, or clin-
damycin-primaquine have also been used.

Response to therapy is generally excellent. Clinical
improvement is typically seen within several days.
Nevertheless, some patients will procede to respirato-
ry failure, requiring stringent therapeutic supportive
measures.

Pneumatoceles observed in PCP are the result of the
organism and not a result of aerosolized pentamidine
therapy.

RADIOLOGIC

PCP typically manifests with diffuse, bilateral, fine to
medium reticulonodular opacities.

Unusual appearances include focal homogeneous
opacities and larger (1 to 2 cm) nodules with or with-
out cavitation.

Pneumatoceles are seen in approximately 10% of
patients with PCP. Although their size may fluctuate
daily, pneumatoceles are usually stable for several days
to weeks. They typically resolve within 6 months. Fluid
levels in pneumatoceles are extremely rare. Spontan-
eous pneumothorax occurs in 5% to 6% of patients
with PCP.

Lymphadenopathy and pleural effusions are extremely
rare in patients with PCP.

With appropriate therapy, resolution of abnormalities
can be complete after 10 days. Occasionally, residual
fibrosis is observed.

% SUGGESTED READING

Goodman PC, Daley C, Minagi H. Spontaneous pneumothorax in
AIDS patients with Preumocystis carinii pneumonia. AJR Am J
Roentgenol 1985;147:29-31.

Goodman PC. AIDS. In IM Freundlich, DG Bragg (eds), A
Radiologic Approach to Diseases of the Chest. Baltimore:
Williams & Wilkins, 1992.

Hopewell PC, Masur H. Preumaocystis carinii Pneumonia: Current
Concepts. In MA Sande, PA Volberding (eds), The Medical
Management of AIDS (4th ed). Philadelphia: Saunders, 1995,

Sandhu JS, Goodman PC. Pulmonary cysts associated with
Prenmocystis carindi pneumonia in patients with AIDS.
Radiology 1989;173:33-35.
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History

Screening mammogram in a 44-year-old woman.

FIGURE 2-1A Photographically enlarged craniocaudal mammo-
gram of postetior right breast. Multiple smudge-like densities are pre-
sent. No calcifications were identified in other regions of the breast.

FIGURE 2-1B Magnified mediolateral oblique mammogram of the
right breast, imaging the same region seen in Figure 2-1A. Smudge-like
densities are seen more prominently and have calcium density.

FIGURE 2-1C Magnified true lateral mammogram of the right
breast in the same region seen in Figures 2-1A and 2-1B. The calci-
fications are denser and assume a teacup or meniscus appearance as
they layer dependently.
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4 DIFFERENTIAL DIAGNOSIS

*

Milk of calcium: This is the best diagnosis because
milk of calcium has different appearances depending
on the mammographic projection obtained. The calci-
fications are often smudge-like or indistinct on the
craniocaudal views but have a teacup or meniscus
appearance on horizontal beam radiographs.

Fat necrosis: The calcifications associated with fat
necrosis often vary in density and shape and can be
indistinguishable from carcinoma. Many of the calcifi-
cations evolve over time to a more coarse configura-
tion, or may have an eggshell appearance, as seen in oil
cysts. However, the appearance of fat necrosis does not
usually vary on the different projections, making this
an unlikely diagnosis in this case.

® DIAGNOSIS: Milk of calcium.

#® KEY FACTS

CLINICAL

Milk of calcium represents calcified debris that is sedi-
mented in the dependent portions of microcysts or
cystically dilated acini of cystic lobular hyperplasia.
Benign milk of calcium calcifications are seen in 4% to
6% of women undergoing mammography.

Milk of calcium is usually seen in multiple areas of the
breast and is usually bilateral. It can be a diagnostic

problem when it appears as a unilateral focus. It is
important to recognize milk of calcium so that an
inappropriate biopsy is not recommended.

Milk of calcium calcifications are benign and do not
require a biopsy, but carcinomas can occur adjacent to
such microcystic calcifications. Therefore, each group
of calcifications must be inspected carefully.

RADIOLOGIC
The shape of milk of calcium calcifications has been
described as meniscus, crescent, teacup, or semilunar.

The meniscus or crescent shape is best seen on an
erect 90-degree lateral projection since the x-ray beam
is horizontal and therefore tangential to the fluid calci-
um interface in the microcyst.

On the 90-degree lateral view, the tops of the calcifica-
tions will be oriented parallel to one another along the
horizontal axis. The upper border of the calcification
may be less distinct than the lower border where the
sedimented calcified debris is sharply bounded by the
wall of the microcyst.

The characteristic meniscus or crescent shape is not as
well seen on the 45-degree mediolateral oblique view.
On the craniocaudal projection, the calcifications are
seen en face since the x-ray beam is vertical and there-
fore perpendicular to the fluid calcium interface in the
microcyst.

On the craniocaudal projection, the calcifications are
amorphous, round, or ovoid smudges. They can be so
faint that they are invisible.

The dramatic difference in the appearance of the calci-
fications on the craniocaudal, mediolateral, and 90-
degree lateral projections is a characteristic feature of
benign milk of calcium.

When milk of calcium calcifications are suspected, a
magnification view in the 90-degree lateral projection
should be performed.

#® SUGGESTED READING
Hamer M], Cooper AG, Pile-Spellman ER. Milk of calcium in breast

microcysts: Manifestation as a solitary focal disease. AJR Am J
Roentgenol 1988;150:789.

Linden S8, Sickles EA. Sedimented calcium in benign breast cysts.

AJR Am ] Roentgenol 1989;152:957.

Sickles EA, Abele JS. Milk of calcium within tiny benign breast cysts.

Radiology 1981;141:655.




Ruth Walsh

History

A 45-year-old asymptomatic woman presenting for a screening mammogram.
A breast ultrasound was subsequently performed.

A

FIGURES 2-2A and 2-2B Craniocaudal (A) and mediolateral oblique (B) mammograms of both breasts. Multiple, bilateral, predominantly
well-circumscribed oval and round masses are present.

FIGURE 2-2C Longitudinal sonographic image of the medial left
breast, 10:00 position. Sonography of one of the masses shows an ane-
choic, well-circumscribed oval mass with posterior acoustic enhance-
ment. This appearance was typical of the remainder of the masses.
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% DIFFERENTIAL DIAGNOSIS

# Cysts: As seen in this case, cysts are anechoic, well-
circumscribed masses that have posterior acoustic
enhancement. Cysts are the most commonly encoun-
tered breast masses, which cannot be differentiated
from other circumscribed masses at mammography
unless they contain milk of calcium. Sonography can
differentiate cysts from solid breast masses accurately.

¢ Fibroadenomas: Fibroadenomas can be multiple or
bilateral in 15% of cases and are the most common pal-
pable breast masses in adolescents and young women.
Although noncalcified fibroadenomas cannot be differ-
entiated at mammography from other circumscribed
masses, fibroadenomas appear solid at sonography,
unlike the lesions in this case. Large, coarse, popcorn-
like calcifications are pathognomonic mammographic
findings of degenerating fibroadenomas.

¢ Metastases: The sonographic appearance of metastases
is that of a solid mass, differing from the lesions seen
in this case. Metastatic disease to the breast from an
extramammary primary malignancy is rare (0.5% to
1.3% of breast malignancies) and most often has the
mammographic appearance of single or multiple cir-
cumscribed masses. A clinical history of extramammary
malignancy should be present to suspect this diagnosis.

¢ Papillomas: Papillomas are rarely visible at mammog-
raphy. They are usually <1 ¢m in size and are typically
located in the subareolar region. At sonography, papil-
lomas are often solid, lobulated masses. These features
make this diagnosis unlikely in the case illustrated. A
papilloma can also present as a solid nodule within a
cyst, for which biopsy is indicated to exclude a malig-
nant lesion.

¢ Lymph nodes: Intramammary lymph nodes are typi-
cally <1 cm in size, often demonstrate a fatty hilus at
mammography, and are usually located in the upper
outer quadrants of the breasts. At sonography, lymph
nodes are usually hypoechoic with an echogenic fatty
hilus. All these features make this an unlikely diagnosis
in this case.

% DIAGNOSIS: Bilateral simple cysts confirmed by
ultrasound.

@ KEY FACTS

CLINICAL

# Cysts can be seen in all age groups but are more com-
mon in women 30 to 50 years of age.

¢ Cysts arise in the terminal-duct lobular units. They can
be grossly visible at mammography or seen only micro-
scopically.

¢ Autopsy studies report grossly visible cysts in 20% to
50% of women.

¢ Cysts cannot be differentiated reliably from solid pal-
pable masses on physical examination. Therefore,
sonography or needle aspiration is necessary to con-
firm the diagnosis.

RADIOLOGIC

¢ Cysts are typically round, oval, or lobular in shape and
often multiple and bilateral.

¢ Cyst margins are usually well defined on mammogra-
phy if not obscured by adjacent fibroglandular tissue.
Occasionally, the margins can be indistinct.

# Because cysts cannot be differentiated from other cir-
cumscribed masses at mammography, sonography is
often performed to establish the diagnosis.

¢ Strict sonographic criteria for a simple cyst include
anechoic appearance, smooth, well-defined margins,
and posterior acoustic enhancement.

¢ When multiple, bilateral, well-circumscribed masses are
present on a baseline screening mammogram, sonogra-
phy can be performed to determine if the masses are
cystic or solid. A 12-month follow-up mammogram is
usually recommended for cystic or solid masses if there
are no suspicious features, dominant mass, or history
of an extramammary malignancy.

% SUGGESTED READING

Adler DD. Mammographic Evaluation of Masses. In DB Kopans
(ed), Syllabus: A Categorical Course in Breast Imaging. Oak
Brook, IL: RSNA, 1995;107-116.

Bohman LG, Bassett LW, Gold RH, Volt R. Breast metastases from
extramammary malignancies. Radiology 1982;144:309-312.

Jackson VP. Circumscribed Microlobulated Noncalcified Mass. In
BA Siegel (ed), Breast Disease Test and Syllabus (2nd series).
Reston, VA: American College of Radiology, 1993;89-99.

Kopans DB (ed). Breast Imaging. Philadelphia: Lippincott, 1989.




Phyllis J. Kornguth

History

Screening mammogram in a 63-year-old woman.

. ) FIGURE 2-3B Craniocaudal mammograms of both breasts
FIGURE 2-3A Med{olatcra.l oblique mammograms of both breasts demonstrate an incompletely imaged, well-defined mass posteriorly
show no mammographic abnormality in fatty replaced breasts. and medially in the left breast.

FIGURE 2-3C Medially exaggerated craniocaudal mammogram of
the left breast better defines the mass. However, it cannot be com-
pletely imaged even on exaggerated views.
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4 DIFFERENTIAL DIAGNOSIS

*

Sternalis muscle: This is the typical mammographic
appearance and correct anatomic location for the ster-
nalis muscle, making this the best diagnosis.
Fibroadenoma: Fibroadenomas result from stromal
overgrowth of the lobules and are typically seen more
anteriorly in the breast. The inability to image the
lesion on the mediolateral oblique view makes this
diagnosis less likely.

Carcinoma: Because carcinomas can occur at any loca-
tion in the breast, this diagnosis was considered and
prompted biopsy in this case.

% DIAGNOSIS: Sternalis muscle.

# KEY FACTS

CLINICAL

The sternalis muscle is a normal variant of chest wall
musculature.

It lies anterior to the pectoralis muscle along the edge
of the sternum, extending from the inferior clavicle to
the caudal sternum.

This muscle is uncommon, occurring in 8% of men and
women, and occurs unilaterally twice as often as bilaterally.

RADIOLOGIC

& The sternalis muscle appears as a small asymmetric
density of varying shapes that projects into the medial
breast posteriorly.

e The sternalis muscle should be differentiated from the
pectoralis muscle, which is seen as a long convex bulge
along the chest wall on 30% of craniocaudal mammo-
grams.

o The sternalis muscle is seen on the craniocaudal mam-
mogram only and not on the mediolateral oblique
mammogram.

o In the case illustrated here, the mass could not be
localized in two views; therefore needle localization
was performed using stereotactic guidance.

e Awareness of this entity prevents needless biopsies. If
necessary, this finding can be confirmed to be sternalis
muscle using CT or MRI.

# SUGGESTED READING

Bradley FM, Hoover HC, Hulka CA, et al. The sternalis muscle: An
unusual normal finding seen on mammography. AJR Am ]
Roentgenol 1996;166:33-36.

Kopans DB. Pathologic, Mammogtaphic, and Sonographic
Correlation. In DB Kopans (ed), Breast Imaging. Philadelphia:
Lippincott, 1989;262-265.




Phyllss J. Kornguth

History

Screening mammogram in a 73-year-old woman. Past medical history is significant
for abdominal surgery 1 year ago with chronic wound dehiscence.

FIGURES 2-4A and 2-4B Mediolateral oblique (A) and craniocaudal (B) mammograms of both breasts. A well-circumscribed, solitary
8-mm nodule is located in the upper outer quadrant of the left breast.

FIGURE 2-4C Magnification craniocaudal mammogram of the FIGURE 2-4D Mediolateral oblique mammogram of left breast
left breast shows the well-defined margins of the mass and a small from 1 year prior to the current study shows that the nodule is an intra-
lucent area posteriorly, suggestive of fatty hilum in a lymph node. mammary lymph node, which was smaller on the previous examination.
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% DIFFERENTIAL DIAGNOSIS

& Metastatic breast carcinoma: This diagnosis is con-
sidered unlikely because no evidence for primary breast
carcinoma is seen within the fatty replaced breast.
Metastasis from an extramammary carcinoma: If
the patient’s abdominal surgery was for resection of
ovarian or colon carcinoma, the diagnosis of metastatic
carcinoma should be considered, although metastases
to the breast are very rare. Without a history of metas-
tases elsewhere from an extramammary primary, this
diagnosis should be considered very unlikely.

Reactive lymph node: In a patient with the clinical
history of chronic abdominal wound infection, a reac-
tive intramammary lymph node should be considered
likely if no other abnormalities are identified through-
out the ipsilateral breast.

@ DIAGNOSIS: Reactive enlargement of an
intramammary lymph node.

% KEY FACTS
CLINICAL
Intramammary lymph nodes can enlarge secondary to
infections located on the chest, in the breast, in the
abdomen and upper extremity, or due to dermatologic
abnormalities such as psoriasis.

Physical examination to search for inciting infectious
or dermatologic abnormalities is essential in correctly
diagnosing correctly reactive lymph nodes within the
breast.

RADIOLOGIC

Magnification views are often useful in evaluating a
suspected intramammary lymph node because they
may better demonstrate the fatty hilum.

The management of enlarged intramammary lymph
nodes that occur without other mammographic abnor-
mality requires mammographic follow-up after treat-
ment of the infectious or dermatologic abnormality to
assure that the lymph node returns to normal size and
density.

% SUGGESTED READING

Kopans DB. Mammography. In DB Kopans (ed), Breast Imaging.
Philadelphia: Lippincott, 1989;34-226.

Kopans DB, Meyer JE. Benign lymph nodes associated with der-
matitis presenting as breast masses. Radiology 1980;137:15-19.

Lindfors KK, Kopans DB, McCarthy KA, et al. Breast metastasis to
intramammary lymph nodes. AJR Am J Roentgenol 1986;146:
133-136.

Meyers JE, Kopans DB, Lawrence WD. Normal intramammary
lymph nodes presenting as occult breast masses. Breast
1982;8:30-32.

Svane G, Franzen S. Radiologic appearance of nonpalpable intra-
mammary lymph nodes. Acta Radiol 1993;34:577-580.




SE 5 Ruth Walsh

History

A 43-year-old woman with a palpable lump in the upper outer quadrant of the right
breast presents for diagnostic mammography. There is no past surgical history.

FIGURES 2-5A and 2-5B Exaggerated lateral craniocaudal view of the right breast with cutaneous BB marking the palpable lump (A), and
mediolateral oblique view of the right breast (B). A 3-cm irregular mass with spiculated margins is present in the upper outer quadrant of the right
breast. Several faint punctate microcalcifications are present within the mass. A rounded, dense 1.5-cm lymph node is present in the right axilla.
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% DIFFERENTIAL DIAGNOSIS

¢ Carcinoma: A mass with spiculated margins is almost
pathognomonic of malignancy. The abnormal axillary
lymph node is suggestive of metastatic disease. These
features make carcinoma the most likely diagnosis.
Although a few benign processes can present as spicu-
lated lesions, biopsy is indicated to exclude malignancy.

o Post-traumatic scarring and fat necrosis: There is
no history of prior trauma or breast surgery, making
this diagnosis unlikely. A postoperative scar can appear
as an area of architectural distortion or a spiculated
mass that should either decrease in size and density or
remain stable over time. Any increase in size should
prompt biopsy. To confirm the diagnosis of a surgical
scar, the site of the spiculated lesion must match the
location of the patient’s cutaneous scar and the loca-
tion of the biopsied lesion on preoperative or needle
localization mammograms (if available).

+ Radial scar/complex sclerosing lesion: Radial scars
are spiculated masses or regions of architectural distor-
tion that typically have long, thin spicules radiating
outward from a radiolucent center. However, occasion-
ally they can appear dense centrally and contain micro-
calcifications. The large central mass in this case makes
the diagnosis of radial scar unlikely. The term radial
sear is used when the lesion measures <1 cm and com-
plex sclevosing lesion is used when the lesion measures
>1 c¢m. These benign proliferative lesions of unknown
etiology are usually nonpalpable and cannot be differ-
entiated reliably from carcinoma without biopsy.

o Abscess: Because there is no history of pain, swelling,
or erythema, this is an unlikely diagnosis. Abscesses
tend to occur in the subareolar region and often are
associated with mammographic changes of mastitis,
such as diffuse skin thickening and increased trabecular
density.

¢ Granular cell tumor: These benign tumors have a
spiculated appearance at mammography but are very
rare, making this diagnosis less likely. Biopsy is indicat-
ed to differentiate these lesions from carcinoma.

¢ Extra-abdominal desmoid tumor: These are locally
invasive tumors that do not metastasize. Their mammo-
graphic appearance mimics that of an invasive breast can-
cer, requiring biopsy for diagnosis. These, too, are rare,
making the diagnosis unlikely in the case illustrated.

@ DIAGNOSIS: Infiltrating ductal carcinoma with

metastatic carcinoma to axillary lymph nodes.

4 KEY FACTS

CLINICAL

¢ Breast cancer is the most common malignancy in
American women, excluding skin cancers. After lung
cancer, it is the second leading cause of cancer death
among women.

¢ According to current estimates, breast cancer will be
diagnosed in approximately 1 in 8 women in their
lifetime.

¢ Invasive ductal carcinoma, not otherwise specified,
comprises 65% to 80% of invasive breast cancers. The
second most common type is invasive lobular carcino-
ma, accounting for 3% to 14% of cases. Other, less
common specific forms of ductal carcinoma include
medullary, mucinous, papillary, and tubular carcinoma.

RADIOLOGIC

¢ A spiculated mass, characterized by lines radiating out-
ward from a central mass, is the most common mam-
mographic appearance for invasive ductal carcinoma.

o Spiculated margins usually signify invasion.

o Spiculated projections result from (1) a desmoplastic
response (connective tissue proliferation) that distorts
the adjacent tissue, (2) tumor infiltrating into the sur-
rounding tissue, or {3) both conditions.

¢ A spectrum of mammographic appearances can be seen
with invasive ductal carcinoma, including: (1) masses
with either spiculated, microlobulated, indistinct, and
circumscribed margins; (2) architectural distortion;
and (3) focal asymmetric or developing densities.

% SUGGESTED READING

Adler DD. Mammographic Evaluation of Masses. In DB Kopans
(ed), Syllabus: A Categorical Course in Breast Imaging. Oak
Brook, IL: RSNA, 1995;107-116.

De Paredes ES. Atlas of Film-Screen Mammography. Baltimore:
Williams & Wilkins, 1992.

Feig SA. Breast masses: Mammographic and sonographic evaluation.
Radiol Clin North Am 1992;30:67-92.

Smith RA. The Epidemiology of Breast Cancer. In DB Kopans (ed),
Syllabus: A Categorical Course in Breast Imaging. Oak Brook,
IL: RSNA, 1995;7-20.




ASE 6 Margavet E. Williford

History

Screening mammogram in a 70-year-old woman, status post right lumpectomy and
radiation therapy for treatment of carcinoma.

A B

FIGURES 2-6A and 2-6B Mediolateral oblique (A) and craniocaudal (B) mammograms of right and left breasts. Right breast shows diffuse,
increased asymmetric density and focal distortion with coarse dystrophic calcification in the superior medial quadrant.




CASE #6

Breast Imaging

% DIFFERENTIAL DIAGNOSIS

*

L 2

Postoperative and postradiation changes of right
breast: This is the best diagnosis given the history.
Edema: This diagnosis is less likely because edema is
commonly bilateral, with no associated mass or focal
distortion. Correlation with physical exam is helpful.
Inflammatory carcinoma: Inflammatory carcinoma
has prominent, diffuse asymmetric density and skin
thickening. In its pure form, there is no focal mass or
distortion, but in many cases, there is a focal mass-like
density. Clinical presentation and physical exam are
important correlates, which demonstrate an erythema-
tous, nontender breast with peau d’orange appearance
of the skin. This diagnosis is considered less likely due
to the history of radiation therapy. Inflammatory carci-
noma also would not be expected to be associated with
dystrophic calcifications.

Mastitis: Mastitis presents with a clinical history of
tenderness and fever, not present in this case. Physical
exam reveals cutaneous inflammatory changes and ten-
derness. Focal mass is usually not present unless there
is an abscess. Biopsy is indicated if there is incomplete
resolution with antibiotic therapy.

% DIAGNOSIS: Postoperative and postradiation

changes following lumpectomy and radiation therapy.

% KEY FACTS

*

CLINICAL
Lumpectomy creates focal distortion of normal breast
parenchyma at the site of the tumor. Radiation causes

fibrosis throughout the breast and can enhance the
distortion created by the surgical excision.

Skin thickening and asymmetry in breast size may be
evident on clinical exam.

RADIOLOGIC

Diagnosis of postoperative distortion can be confirmed
by correlating post-therapy films with preoperative
films showing the site of the tumor and needle local-
ization done before the surgical excision.
Postoperative distortion and asymmetric increased den-
sity due to surgery and radiation are most prominent
on the first post-therapy film done 6 to 12 months
after therapy.

Distortion and asymmetric density gradually stabilize
or resolve over time, usually 2.5 to 3.0 years following
therapy.

Dystrophic calcifications are a commonly associated
finding, particularly at the lumpectomy site.
Radiation and surgery can also cause benign fat
necrosis calcifications.

Recurrent tumor can occur at the site of the primary
tumor. Increased mass, distortion, or malignant-
appearing calcifications are signs that may indicate
recurrence. These findings should prompt biopsy.

# SUGGESTED READING
Mendelson EB. Evaluation of the post-operative breast. Radiol Clin

North Am 1992;30:107-138.




Mary Scott Soo

Hisrory

Diagnostic mammogram in a 33-year-old woman with pain in her left breast.
Sixteen years ago she underwent breast augmentation with silicone implants; the
right implant was ruptured and replaced 3 years before the mammogram.

FIGURE 2-7A Mediolateral oblique mammograms of both breasts.
Bilateral subglandular implants are present. On the left, the contour of
the single-lumen silicone implant is lobulated, and multiple high-densi-
ty nodules are seen in the left axilla. On the right, a double-lumen
implant is present with the outer saline lumen intact.

FIGURE 2-7B Repeat mediolateral oblique mammograms of both
breasts 1 year after explantation of the prostheses. The prostheses have
been removed. There are persistent high-density nodules within the
left axilla. No mammographic abnormality is seen within either breast.
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4 DIFFERENTIAL DIAGNOSIS

« Ruptured silicone implant with free silicone
extravasation into the left axilla: This is the best
diagnosis because the high-density nodules in the axilla
are equal in density to the silicone prosthesis, resulting
from migration of free silicone away from the ruptured
prosthesis. The lobulated contour of the prosthesis is
not specific for implant rupture if seen as an isolated
finding but should raise the question of rupture and
prompt further evaluation.

Breast carcinoma metastatic to axillary lymph
nodes: This diagnosis is unlikely because the density of
the nodules in the axilla is equal to silicone, higher
even than expected for nodes involved with metastatic
disease. In addition, there are no breast lesions that are
suspicious for carcinoma.

Sarcoidosis: Axillary lymph nodes can be seen at
mammography in patients with sarcoidosis. However,
the process is usually bilateral, and nodes are usually
enlarged. Abnormal lymph nodes associated with sar-
coidosis are denser than normal fatty-replaced lymph
nodes but do not have density as high as silicone, mak-
ing this an unlikely diagnosis in this case.

# DIAGNOSIS: Ruptured silicone prosthesis on
the left, with residual free silicone seen 1 year later.

% KEY FACTS

CLINICAL

Rupture of prostheses (intracapsular or extracapsular)
is considered a major complication of prosthesis place-
ment, which necessitates surgical explantation of the
ruptured implant.

Intracapsular rupture occurs when the gel escaping
from a ruptured implant is contained within the sur-
rounding fibrous capsule.

Extracapsular rupture occurs when free silicone from a
ruptured implant extends outside of the fibrous cap-
sule. This free silicone is difficult to remove completely
at surgery and can stimulate a granulomatous reaction
within the breast.

Silicone granulomas can cause a palpable mass which is
difficult to differentiate from carcinoma.

RADIOLOGIC

When extracapsular free silicone is present, the diagno-
sis of rupture can often be made mammographically
because the density of the free silicone within the
breast tissue is higher than that of other structures.
The presence of extracapsular silicone is often diagnos-
tic of implant rupture. However, sometimes prior films
are needed to document the source of the rupture. For
instance, in a patient in whom a previously ruptured
implant has been replaced, prior films would be need-
ed to determine which implant was the source of the
extracapsular silicone.

Ruptures that occur posteriorly or ruptures in which
only a small amount of silicone escapes into the breast
parenchyma may not be detected mammographically
because they are either not included on the image or
the dense prosthesis obscures visualization of the free
silicone. In these situations, other imaging studies,
such as MRI or sonography, are necessary to make the
diagnosis.

Mammography cannot detect intracapsular rupture
reliably. MRI has the highest sensitivity and specificity
for diagnosing intracapsular rupture.

® SUGGESTED READING

Berg WA, Caskey CI, Hamper UM, et al. Diagnosing breast implant
rupture with MR imaging, US, and mammography. Radiogra-
phics 1993;13:1323-1336.

Berg WA, Caskey CI, Hamper UM, et al. Single- and double-lumen
silicone breast implant integrity: Prospective evaluation of MR
and US criteria. Radiology 1995;197:45-52.

Destouet JM, Monsees BS, Oser RF, et al. Screening mammography
in 350 women with breast implants: Prevalence and findings of
implant complications. AJR Am J Roentgenol 1992;159:
973-987.

Everson LI, Parantainen H, Detlie T, et al. Diagnosis of breast
implant rupture: Imaging findings and relative efficacies of imag-
ing techniques. AJR Am J Roentgenol 1994;163:57-60.

Gorczyca DD, Sinha S, Ahn CY, et al. Silicone breast implants in
vivo: MR imaging. Radiology 1992;185:407-410.




Ruth Walsh

History

Diagnostic mammogram in a 52-year-old female, status post left mastectomy for
breast cancer and right subcutaneous mastectomy with reconstruction.

FIGURES 2-8A and 2-8B Routine mediolateral oblique (A) and craniocaudal “exclusion” or “push-back” (B) mammograms of the right breast.
Minimal residual fibroglandular tissue remains in the breast status post subcutaneous mastectomy. A 3-cm radiolucent mass with associated rim-like
and dystrophic calcifications is present in the subareolar region. A submuscular silicone implant is partially visualized on the mediolateral oblique view.
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% DIFFERENTIAL DIAGNOSIS

*

Fat necrosis: Low-density (fatty) masses in the breast
are almost always benign. A low-density mass associat-
ed with dystrophic (bizarre, irregular, and plaque-like)
calcifications, as is seen in this case, is most consistent
with fat necrosis. Dystrophic calcifications can be seen
with fat necrosis secondary to trauma, surgery, or radi-
ation therapy.

Carcinoma: Malignant calcifications are usually <0.5
mm in size, ranging from minute up to 3 mm. Many
of the calcifications in the case illustrated are >2 to 3
mm in size and have benign rim and plaque-like
shapes, making carcinoma an unlikely diagnosis.
Fibroadenoma: Although fibroadenomas can contain
large, bizarre, irregular calcifications, as seen in this
case, involuting fibroadenomas typically contain coarse
or “popcorn-like” calcifications. The mass in this case
is not consistent with a fibroadenoma because it has
low density, as opposed to fibroadenomas, which are
water-density masses.

Secondary hyperparathyroidism with metastatic
calcifications: Patients with hypercalcemia can develop
coarse amorphous calcifications within the breast.
However, calcifications would not be expected to be
rim-like or associated with a radiolucent mass, making
this diagnosis unlikely.

% DIAGNOSIS: Fat necrosis secondary to prior

surgery.

% KEY FACTS

L 4

CLINICAL
Fat necrosis is an inflammatory response that is usually
due to trauma or surgery but can be idiopathic.

Fat necrosis can be difficult to distinguish from carcino-
ma on both physical examination and mammography.
Clinically, fat necrosis can present as a hard painless
mass that is ill-defined and poorly mobile. Skin thick-
ening or retraction may also be identified, increasing
the clinical suspicion of carcinoma.

In some cases, the traumatic event leading to fat
necrosis is forgotten or unknown.

RADIOLOGIC

At mammography, fat necrosis has a wide spectrum of
appearances, ranging from well-defined oil cysts to
spiculated masses that simulate carcinoma.
Calcifications are commonly associated with fat necrosis.
When calcifications first appear they can be small and
pleomorphic, mimicking malignant calcifications.
However, they usually evolve into larger, coarse, plaque-
like calcifications that have a more benign appearance.
Early dystrophic calcifications can be difficult to distin-
guish from malignancy. Magnification mammography
and close (4 to 6 months) mammographic follow-up
are often indicated in patients with suspected fat
necrosis. Occasionally biopsy is necessary to exclude
malignancy.

% SUGGESTED READING
De Paredes ES. Atlas of Film-Screen Mammography. Baltimore:

Williams & Wilkins, 1992.

Feig SA. Mammographic Evaluation of Calcifications. In DB

Kopans, EB Mendelson (eds), Syllabus: A Categorical Course in
Breast Imaging. Oak Brook, IL: RSNA, 1995.

Mendeison EB. Evaluation of the post operative breast. Radiol Clin

North Am 1992;30:107-138.

Morrow M. Breast Trauma, Hematoma, and Fat Necrosis. In JR

Harris, S Hellman, IC Henderson, DW Kinne (eds), Breast
Disease. Philadelphia: Lippincott, 1991.




SE 9 Phyllis J. Kornguth

Hisrory

Screening mammogram in a 36-year-old woman. The family history is significant
for a sister with premenopausal breast carcinoma.

FIGURES 2-9A and 2-9B Mediolateral oblique (A) and craniocaudal (B) mammograms of the left breast show a large, well-circumscribed,
solitary noncalcified mass located centrally in a predominantly fatty-replaced breast. The mass was new compared to the prior exam.

FIGURE 2-9C Sonogram of the mass seen in Figures 2-9A and
2-9B shows a well-defined, solid hypoechoic mass with no posterior
acoustic enhancement or shadowing.
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% DIFFERENTIAL DIAGNOSIS

*

Fibroadenoma: The mammographic and sonographic
features of this lesion, as well as the young age of the
patient, are typical of a fibroadenoma.

Carcinoma: Some well-defined carcinomas (medullary,
mucinous, papillary) can have these mammographic
and sonographic features. However, these tumors are
uncommon tumors, making this diagnosis less likely.
Phyllodes tumor: At mammography, phyllodes tumors
are well-circumscribed, often large masses indistinguish-
able from fibroadenomas or other tumors. The sono-
graphic appearance of a phyllodes tumor can be identi-
cal to the lesion in the case illustrated. However, many
phyllodes tumors contain cystic spaces, producing a
more heterogeneous sonographic appearance.

Cyst: The mammographic features of a cyst can be
identical to the appearance of the mass in this case.
However, the sonogram reveals a solid mass, not a
simple cyst.

& DIAGNOSIS: Fibroadenoma.

& KEY FACTS

CLINICAL
Fibroadenomas are common benign breast lesions that
occur in premenopausal and perimenopausal age

groups.

On physical examination, the mass is usually firm, well-
defined, and mobile.

Growth of fibroadenomas is stimulated by hormonal
influence.

Fibroadenomas can be multiple and bilateral. Multiplic-
ity and bilaterality are more common in black women.

RADIOLOGIC

The management of a probably benign mass involves
close mammographic follow-up at 6-month intervals.
Mammographic follow-up is less expensive and less
invasive than surgical biopsy. Only a small proportion
(~1.5%) of well-circumscribed masses are found to be
malignant tumors.

In the small proportion of masses that prove to be
malignant tumors, the delay in diagnosis due to mam-
mographic follow-up does not alter the prognosis
when compared to diagnosing the cancer at the time
of initial screening.

In the case illustrated, the mass was considered proba-
bly benign by mammographic and sonographic fea-
tures. However, biopsy was performed because the
mass was new and the patient had a strong family his-
tory for premenopausal breast carcinoma.

Stereotactic biopsy is often useful in these cases to
make the diagnosis because it is less invasive and less
expensive than open surgical biopsy.

% SUGGESTED READING

Liberman L, Bonaccio E, Hamele-Bena D, et al. Benign and malig-

nant phyllodes tumors: Mammographic and sonographic find-
ings. Radiology 1996;198:122-124.

Sickles EA. Nonpalpable, circumscribed, noncalcified solid breast

masses: Likelihood of malignancy based on lesion size and age of
patient. Radiology 1994;192:439-442.

Smith BL. Fibroadenomas. In JR Harris, S Hellman, IC Henderson,

DW Kinne (eds), Breast Diseases. Philadelphia: Lippincott,
1991;34-37.




Phyllis J. Kornguth

History

Screening mammogram in a 64-year-old women. A true lateral mammogram was per-
formed because of a questionable area of distortion anteriorly on the right that did
not persist. A sonogram of the superior right breast was subsequently performed.

FIGURES 2-10A and 2-10B Mediolateral oblique (A) and craniocaudal (B) mammograms of the right breast show dense fibroglandular tis-
sue with no mammographic abnormality.

FIGURE 2-10D Sonogram of the superior portion of the right
FIGURE 2-10C A true lateral mammogram of the right breast breast demonstrates a 1-cm hypoechoic mass with posterior acoustic
demonstrates a spiculated 1-cm mass superiorly in the right breast. shadowing at the 1:00 position corresponding to the nodule seen
Multiple repeated craniocaudal images failed to demonstrate its location. mammographically.




CASE #10 % Breast Imaging

€ DIFFERENTIAL DIAGNOSIS o If alesion is seen on the screening mediolateral
oblique mammogram only, a true lateral will be useful
¢ Breast carcinoma: This diagnosis should be consid- in determining how the lesion moves in relation to the
ered until proved otherwise. After the lesion is seen central axis of the breast. Lateral lesions move lower in
initially on the true lateral image, every effort should the breast on the true lateral view, while medial lesions
be made to confirm the location of the lesion, includ- move up in the breast.
ing exaggerated craniocaudal views, sonography, or If a lesion is seen on the screening craniocaudal mam-
even stereotactic localization if necessary. mogram only, a roll craniocaudal view or a craniocau-
Summation artifact: Summation artifact can some- dal mammogram at 5-degrees tube angulation can be
times produce an apparent focal density on one view. performed. If the superior part of the breast is rolled
However, this diagnosis was proved incorrect when laterally and the lesion moves laterally, then it can be
sonography showed a solid mass was present. determined to be in the superior portion of the breast.
Likewise, if the lesion moves medially when the superi-
€ DIAGNOSIS: Infiltrating ductal carcinoma. or breast is rolled laterally, the lesion can be shown to
be inferior in the breast.
®KEY FACTS Sonography and physical examination are often useful in
CLINICAL localizing lesions seen in only one view, as in this case.
Carcinomas can occur in areas of the breast that are If necessary, the finding can be confirmed to be a true
not routinely imaged at screening or are difficult to mass using stereotactic localization. CT or MRI can
localize on diagnostic exams. This is one reason for the also be used to localize a lesion seen in one view.
7% to 10% false-negative rate of screening mammogra-
phy in detecting carcinoma. Therefore, a patient # SUGGESTED READING
should not be considered completely screened until Kopans DB, Waitzkin ED, Linetsky L, et al. Localization of breast

evaluated with both physical exam and mammography. lesions identified on only one mammographic view. AJR Am J
Roentgenol 1987;149:3941.

Sickles EA. Practical solutions to common mammographic problems:
RADIOL 5 graphic p
SEEN (I)NOOGZJI:? IgZAufUAHNG A LESION Tailoring the examination. AJR Am J Roentgenol 1988;151:

31-39.

Attempts must be made to ensure that the region of Swann CA, Kopans DB, McCarthy KA, et al. Localization of occult

abnormality is included on the orthogonal view (as in breast lesions: Practical solutions to problems of triangulation.
this case, repeated exaggerated craniocaudal views Radiology 1987;163:577-578.

attempted to localize the lesion).

If the abnormality is not seen in the two views, sum-

mation artifact is a consideration. However, other

modalities may be necessary to confirm this diagnosis.




SE 1 1 Mavgaret E. Williford

Hisrory

Screening mammogram in a 49-year-old premenopausal woman. She had no
palpable abnormality or history of surgery.

FIGURE 2-11A Mediolateral oblique mammograms of right and FIGURE 2-11B Craniocaudal mammograms of right and left breasts
left breasts show asymmetric density in the superior right breast. show asymmetric density in the outer right breast.
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@ DIFFERENTIAL DIAGNOSIS

*

Asymmetric breast tissue: This is the best diagnosis
because the density has the appearance of normal
parenchyma with no underlying suspicious characteris-
tics. No corresponding palpable mass was identified to
raise the suspicion for other processes.

Postoperative change with removal of breast tissue
from the contralateral breast: This diagnosis is
unlikely because there is no history of prior breast
surgery.

Carcinoma: Although carcinoma may present as an
asymmetric density, there is no associated palpable
mass or associated suspicious mammographic feature
to suggest malignancy.

4 DIAGNOSIS: Asymmetric breast tissue.

#®KEY FACTS

CLINICAL

Asymmetric breast tissue density has been described as
a secondary sign of malignancy, but this is unlikely
unless there is a corresponding palpable abnormality.
The area of asymmetry should be evaluated with a
careful physical breast examination. If there is a palpa-
ble abnormality or palpable asymmetry, biopsy should
be recommended.

A clinical history of prior breast surgery is important.
For instance, asymmetry can be due to removal of tis-
sue during biopsy of the contralateral breast.

RADIOLOGIC

At least 3% of women have asymmetric breast tissue
that appears as increased volume or density relative to
the contralateral breast. This is most commonly seen
in the upper outer quadrants. It reflects normal asym-
metric development or variable response to hormonal
stimulation.

Additional mammographic views, including focal com-
pression and magnification, may be necessary to evalu-
ate the asymmetric density for mass, architectural dis-
tortion, or microcalcifications.

Asymmetric density represents a normal variant if the
glandular structures and fat are normally dispersed in
the area with no mass, distortion, or microcalcifica-
tions, and no corresponding palpable abnormality.
Comparison with prior films or close interval mammo-
graphic follow-up can be recommended to document
the stability of the pattern.

# SUGGESTED READING

Kopans DB (ed). Breast Imaging. Philadelphia: Lippincott, 1989.
Kopans DB, Swann CA, White CA, et al. Asymmetric breast tissue.

Radiology 1989;171:639-643.




1 2 ! Ruth Walsh

History

A 43-year-old asymptomatic woman presenting for a screening mammogram.

FIGURES 2-12A and 2-12B Mediolateral oblique (A) and craniocaudal (B) mammograms of both breasts show a circumscribed 3- X 2-cm mass
present in the upper outer quadrant of the right breast. This mass contains both radiolucent regions and regions that are isodense to parenchyma.
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4 DIFFERENTIAL DIAGNOSIS

¢ Hamartoma (fibroadenolipoma): The encapsulated,
well-circumscribed mass with internal fat and fibroglan-
dular tissue in disorganized array is typical of a hamar-
toma. These findings make this the best diagnosis.

¢ Intramammary lymph node: Normal intramammary
lymph nodes are typically round, oval, or lobulated
isodense masses that measure <1 cm in size and usu-
ally contain a central fatty hilum. The size of the
lesion presented here and the haphazardly arranged
fatty and soft-tissue components make lymph node an
unlikely diagnosis.

# Galactocele: Galactoceles are milk-containing cysts that
appear as a radiolucent or mixed-density circumscribed
mass that can have a mottled appearance, mimicking a
hamartoma. A fat-fluid level can be seen on horizontal
beam radiograph, which is not present in this case. This
diagnosis is also unlikely in the present case because
there is no history of current or recent lactation.

¢ Lipoma: Lipomas are circumscribed, fat-containing
masses that are radiolucent on mammograms.
However, in addition to radiolucent regions, the lesion
presented here has regions that are isodense with
breast parenchyma. This finding would not be found
in a pure lipoma and makes this diagnosis unlikely.

+ Oil cyst: Oil cysts would also be a consideration in a
lesion that was predominantly radiolucent. Again, the
mixed density arranged in a haphazard pattern argues
against this diagnosis in the case illustrated.

% DIAGNOSIS: Hamartoma.

% KEY FACTS
CLINICAL

¢ Hamartomas are uncommon, benign breast tumors con-
taining ducts, lobules, adipose tissue, and fibrous tissue in
varying proportions. Smooth muscle can also be present.

¢ Hamartomas can be discovered incidentally on screen-
ing mammography or present clinically as a painless
breast lump or enlarging breast.

¢ When palpable, hamartomas are usually firm, smooth,
and mobile.

¢ Hamartomas usually grow slowly but can reach a large
size, producing marked asymmetry of the breast.

RADIOLOGIC

¢ The characteristic mammographic appearance of a
hamartoma is a circumscribed oval or round mass
composed of mixed radiolucent and radiodense areas.
This classic appearance is pathognomonic for a hamar-
toma, obviating the need for surgical excision.

¢ Not all hamartomas have a classic mammographic
appearance. The mass can vary from relatively radiolu-
cent to very dense, depending on the proportions of
fibrous and fatty tissue. Sometimes the mass can be
uniformly dense with obscured margins. In these cases,
the appearance is nonspecific, and biopsy may be
required for diagnosis.

¢ The mass displaces adjacent fibroglandular tissue, often
leaving a thin intervening radiolucent zone. It usually
has a well-defined margin and can appear encapsulated.

¢ If small or in a dense breast, hamartomas can be inap-
parent at mammography.

% SUGGESTED READING

Dean D, Trus T, D’souza TJ, et al. Hamartoma of the breast, an
underrecognized breast lesion. Am J Clin Pathol
1995;103:685-689.

Harris JR, Hellman S, Henderson IC, Kinne DW (eds). Breast
Diseases. Philadelphia: Lippincott, 1991.

Helvie MA, Adler DD, Rebner M, Oberman HA. Breast hamar-
tomas: Variable mammographic appearance. Radiology
1989;170:417-421.

Kopans DB (ed). Breast Imaging. Philadelphia: Lippincott, 1989.

McGuire LI, Cohn D. Hamartoma of the breast. Aust N Z J Surg
1991;61:713-716.




yE 1 3 Mary Scott Soo

History

Screening mammogram in a 36-year-old asymptomatic woman with no past surgical
history. She has no palpable breast masses.

FIGURES 2-13A and 2-13B True lateral (A) and craniocaudal (B) mammograms of the right breast. A 3-cm area of architectural distortion
is present in the upper central right breast. Numerous calcifications are associated with the distortion.
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4 DIFFERENTIAL DIAGNOSIS

o Infiltrating ductal carcinoma: The mammographic
finding of a large area of architectural distortion associ-
ated with pleomorphic microcalcifications is consistent
with infiltrating carcinoma and is an indication for
biopsy. However, the absence of a palpable mass in this
large area of distortion raised the possibility of another
diagnosis.

Complex sclerosing lesion/radial scar: Because this
lesion is not palpable, a complex sclerosing lesion is a
diagnostic consideration. A complex sclerosing lesion
often appears at mammography as an area of architec-
tural distortion or a spiculated mass with a lucent cen-
ter. However, any area of distortion that does not cor-
respond to a surgical scar must be biopsied to exclude
malignancy.

Postsurgical scar: Surgical scars often appear as an
arca of architectural distortion that may appear some-
what mass-like in one view but elongated in another
view. Although the mammographic appearance of a
surgical scar can be similar to the findings in this case,
this diagnosis is not possible because there is no histo-
ry of surgical biopsy.

% DIAGNOSIS: Complex sclerosing lesion.

# KEY FACTS

CLINICAL

The term complex sclevosing lesion refers to a lesion that
measures >10 mm. Similar lesions measuring <10 mm
are termed radial scar, infiltrating epitheliosis, elastosis,
or indurative mastopathy.

Complex sclerosing lesions are not usually palpable.
They are most often detected at mammography.
Histologically, complex sclerosing lesions are character-
ized by a central area of elastosis surrounded by a dis-
organized array of tubules. They can also contain
papillomas, apocrine change, and sclerosing adenosis.

Radial scars and complex sclerosing lesions were previ-
ously thought to have an association with tubular car-
cinoma. This has been refuted because those cases in
question have proved to represent tubular carcinomas
misdiagnosed histologically, not radial scars.
Excisional biopsy is necessary to differentiate complex
sclerosing lesions from malignant lesions. They can be
difficult to differentiate histologically from tubular car-
cinoma on core biopsies. Therefore, excisional biopsy
is preferred over stereotactic biopsy when this diagno-
sis is considered.

RADIOLOGIC

Complex sclerosing lesions often present as focal areas
of architectural distortion or a spiculated mass with
central density.

Associated microcalcifications have been reported in
14% to 40% of cases.

Central lucency can be evident, but this does not dif-
ferentiate this lesion from malignant lesions reliably.
The length of spiculations cannot differentiate these
lesions from malignant lesions reliably.

@ SUGGESTED READING

American College of Radiology (ACR). Breast Imaging Reporting
and Data System (BI-RADS). Reston, VA: American College of
Radiology, 1993.

Ciatto S, Morrone D, Catarzi S, et al. Radial scars of the breast:
Review of 38 consecutive mammographic diagnoses. Radiology
1993;187:757-760.

Franquet T, DeMiguel C, Cozcolleula R, Donoso L. Spiculated
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Lippincott, 1989;115-133.
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Orel SC, Evers K, Yeh I-T, Troupin RH. Radial scar with microcalci-
fications: Radiologic—pathologic correlation. Radiology
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History S .

A 45-year-old woman presenting for screening mammography 2 years after lumpectomy
and radiation therapy to the upper inner quadrant of the right breast for carcinoma.

A

FIGURES 2-14A and 2-14B Mediolateral oblique mammograms of both breasts (A) and craniocaudal mammogram of the right breast (B).
In the upper outer quadrant of the right breast, there is a cluster of pleomorphic microcalcifications. These are lateral to the lumpectomy site.

s

FIGURE 2-14C Mediolateral oblique magnification mammogram
of the right breast. The magnification view demonstrates variation in
the appearance of the calcifications, some having a linear or branching
morphology, while others are more punctate in appearance. A large
number of calcifications are clustered in a small area.
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% DIFFERENTIAL DIAGNOSIS

o Sclerosing adenosis: Sclerosing adenosis is a benign
lobular proliferation that results in enlargement and
distortion of the lobules. Sclerosing adenosis can have
many mammographic appearances. However, the asso-
ciated calcifications are usually seen diffusely through-
out the breast, characterized by uniformly dense and
round or amorphous intralobular calcifications, unlike
the calcifications in this case. Sclerosing adenosis some-
times forms an isolated cluster of calcifications that
may require biopsy to differentiate them from malig-
nant lesions.

Comedo carcinoma: This is the best diagnosis because
the calcifications in this case vary in size and density
and have irregular, linear, and branching shapes, all of
which are typical of comedo carcinoma in situ.
Plasma cell mastitis: In plasma cell mastitis, calcific
deposits occur in areas of extruded cellular debris sur-
rounding inflamed ducts. Unlike the pleomorphic cal-
cifications in this case, secretory calcifications associat-
ed with plasma cell mastitis are usually large (0.5
mm) and rod shaped, with uniform density, making
this diagnosis unlikely.

Dystrophic calcifications from fat necrosis follow-
ing surgery and radiation therapy: Calcifications
associated with fat necrosis can sometimes mimic
malignant calcifications. When they first appear, they
can vary in size and density and have irregular, pleo-
morphic shapes. These calcifications are often clus-
tered, being localized to the site of traumatic insult.
Dystrophic calcifications usually evolve over time to
coarser, plaque-like forms that have a more benign
appearance. In the case illustrated, the cluster of calcifi-
cations is in the outer quadrant, lateral to the lumpec-
tomy site, making fat necrosis an unlikely diagnosis.

% DIAGNOSIS: Comedo carcinoma in situ.

€ KEY FACTS

CLINICAL
¢ Comedo carcinoma is one of several forms of ductal
carcinoma in situ characterized histologically by central

necrosis within the involved ducts. Calcification of the
necrotic tissue is common. Tumor cells often demon-
strate nuclear pleomorphism, and mitotic cells are fre-
quently seen.

Comedo carcinoma in situ can be present alone or
associated with invasive ductal carcinoma.

Comedo carcinoma has a higher recurrence rate than
low-grade forms of carcinoma in situ.

RADIOLOGIC

A cluster of microcalcifications is considered suspicious
if it contains five or more indeterminate calcifications
localized to a 1-cm? area. However, the specificity of
this finding is low, as carcinoma may be identified in
only 10% to 35% of cases with this mammographic
appearance.

Comedo carcinoma most commonly presents mammo-
graphically as clustered microcalcifications.
Calcifications associated with comedo carcinoma vary
in size, shape, and density. Fine linear or branching
calcifications due to necrotic debris within the central
portion of the ducts are seen frequently and may be
associated with rounded or granular calcifications.

The finding of new microcalcifications at the lumpec-
tomy site is the most common mammographic feature
of early recurrence. For this reason, magnification
images of lumpectomy sites are performed routinely in
the follow-up of patients who have undergone lumpec-
tomy and radiation therapy for carcinoma.

4 SUGGESTED READING

Kopans DB. Specific, Non-Specific, and Supporting Signs of
Malignancy. In DB Kopans (ed), Breast Imaging. Philadelphia:
Lippincott, 1989;115-133.

Page DL, Anderson TJ. Adenosis. In DL Page, TJ Anderson (eds),
Diagnostic Histopathology of the Breast. New York: Churchill
Livingstone, 1987;51-56.

Page DL, Anderson TJ, Rogers LW. Carcinoma in Situ. In DL Page,
TJ Anderson (eds), Diagnostic Histopathology of the Breast.
New York: Churchill Livingstone, 1987;157-192. )

Stomper PC, Margolin FR. Ductal carcinoma in situ: The mammog-
rapher’s perspective. AJR Am J Roentgenol 1994;162:585-591.
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Hisrory
Diagnostic mammogram in a 58-year-old woman with a palpable lump in the right
central breast and a clinical history of melanoma. There were no prior mammo-
grams for comparison.

A

FIGURES 2-15A and 2-15B Mediolateral oblique (A) and craniocaudal (B) mammograms of both breasts. Two round masses are present
in the right breast. The smaller mass in the 10:00 position is well-circumscribed, measuring 10 mm; the larger mass in the central breast is partly
obscured.
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@ DIFFERENTIAL DIAGNOSIS

# Cysts: Cysts are commonly detected, well-circum-
scribed breast masses that are often multiple and bilat-
eral and can fluctuate in size or resolve over time. This
diagnosis would be a good consideration in this case.
However, cysts cannot be confirmed by mammography
alone. Sonography or needle aspiration would be nec-
essary to complete the evaluation. These lesions
proved solid at sonography, making this an incorrect
diagnosis.

+ Fibroadenomas: Fibroadenomas are also common
breast masses that cannot be differentiated from cysts or
other solid circumscribed masses by mammography
unless they contain characteristic coarse, “popcorn-like”
calcifications. Fibroadenomas are often oval or lobulated
in shape and tend to be oriented toward the nipple.
This diagnosis should be considered in this case but can-
not be confirmed by this mammographic appearance.

& Metastases: Metastases to the breast are usually well-
circumscribed round masses that cannot be differenti-
ated from cysts or fibroadenomas by mammography
alone. Knowledge of a history of an extramammary
malignancy is necessary for the diagnosis of metastases
to be considered, and biopsy is necessary to confirm
the diagnosis.

& Lymph nodes: The masses in this case are not consistent
with benign intramammary lymph nodes because benign
lymph nodes are typically oval or reniform in shape and
have a hilar notch or lucent center. Intramammary nodes
tend to be <1 c¢m in size. Enlarged reactive or metastatic
nodes could have this appearance.

+ Multifocal or multicentric breast cancer: Multifocal
breast cancer usually presents at mammography as
multiple, ill-defined or spiculated masses or multiple
clusters of microcalcifications, making this diagnosis
unlikely in this case. However, primary breast cancers
rarely present as multiple, unilateral, well-circum-
scribed masses (for example, an invasive papillary carci-
noma with satellite nodules).

# DIAGNOSIS: Metastatic melanoma of the right
breast.

% KEY FACTS
CLINICAL

& Melanoma is the eighth most prevalent malignancy in
the United States, with approximately 32,000 new
cases in the United States each year.

+ The most common sites for metastases from melanoma
are skin, subcutaneous tissue, lymph nodes, lungs,
bone, central nervous system, and liver.

¢ Although the breast is an unusual site for melanoma
metastases, melanoma is the most common source of
metastases to the breast. Lymphoma and lung carcino-
ma are also common causes of metastases to the breast.

¢ When metastases to the breast are considered in a
patient with appropriate history and physical examina-
tion, mammograms are necessary to exclude primary
breast carcinoma, support the clinical suspicion of
metastases, and monitor any therapeutic response fol-
lowing treatment.

RADIOLOGIC

¢ Metastatic disease to the breast from an extramammary
malignancy can present as a solitary circumscribed
mass, multiple circumscribed masses, or much less
commonly as diffuse involvement of skin and
parenchyma. Associated microcalcifications are very
rarely identified.

¢ Management of multiple, unilateral, well-circumscribed
masses: Sonography should be used to differentiate
cystic from solid masses. If simple cysts are identified,
routine follow-up is recommended. If masses are solid
and there is no history of malignancy, short-term
mammographic follow-up would be recommended
(every 6 months for 1 year, then every 12 months). In
patients with a history of extramammary malignancy,
solid masses should be compared with prior films to
determine stability and biopsied if stability cannot be
established.

% SUGGESTED READING

Bohman LG, Bassett LW, Gold DRH, Volt R. Breast metastases
from extramammary malignancies. Radiology 1982;144:
309-312.

Feig SA. Breast masses: Mammographic and sonographic evaluation.
Radiol Clin North Am 1992;30:67-92.

Paulus DD, Libshitz HI. Metastases to the breast. Radiol Clin North
Am 1982;20:561-568.

Runkle GP, Zaloznik AJ. Malignant melanoma. Am Fam Physician
1994;49:91-98.

Soo MS, Williford ME, Walsh R, et al. Papillary carcinoma of the
breast: Imaging findings. AJR Am J Roentgenol 1995;164:
321-326.

Tucker AT (ed). Textbook of Mammography. New York: Churchill
Livingstone, 1993.
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A 73-year-old asymptomatic woman presenting for a screening mammogram who
had begun hormone replacement therapy 1 year previously. She had no family his-
tory of breast cancer.

FIGURES 2-16A and 2-16B Mediolateral oblique mammograms of right and left breasts (A) and mediolateral oblique mammograms of right
and left breasts from 18 months earlier (B). Diffuse bilateral increased parenchymal density is present relative to the prior mammogram (B).
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4 DIFFERENTIAL DIAGNOSIS

+ Glandular stimulation from hormone replacement
therapy: This is the best diagnosis because the change
has occurred diffusely and bilaterally, without other
associated suspicious features. The clinical history is
also consistent with this diagnosis.

o Edema: This diagnosis is less likely because the change
predominantly involves the breast parenchyma, with-
out skin or trabecular thickening, which is commonly
associated with edema.

# Mastitis: This diagnosis is unlikely because the change
is bilateral. Mastitis can present as a segmental area of
increased density and can be associated with abscess.
The clinical history is also inconsistent with mastitis, as
the patient was asymptomatic.

o Carcinoma: Although locally advanced breast carcino-
ma can present as a diffuse increase in density, the
bilateral change makes this unlikely. Other features
such as skin and trabecular thickening often seen with
inflammatory carcinoma are not present, and the
breasts do not appear smaller and contracted compared
with the prior study.

# DIAGNOSIS: Glandular stimulation from hor-
mone replacement therapy.

% KEY FACTS

CLINICAL

& Hormone replacement therapy is relatively common
among postmenopausal women due to the beneficial
result of decreasing cardiovascular disease and osteo-
porosis.

+ Estrogen promotes growth of ducts and stimulates sur-
rounding connective tissue. Progesterone promotes
growth of lobuloalveolar structures and differentiation
of ductal cells.

¢ Treatment with estrogen promotes enlargement of
cysts and fibroadenomas. Treatment with a combina-
tion of estrogen and progesterone is associated with
diffuse increase in fibroglandular tissue.

¢ A number of studies have evaluated the risk of breast
cancer for women on hormone replacement therapy.
The results are conflicting, but there appears to be a
slight increase in risk based on the duration of use.

RADIOLOGIC

¢ Effects of hormone replacement therapy that can be
apparent on mammograms include symmetric or asym-
metric increase in breast density, increase in size of
fibroadenomas, and development or increase in size of
cysts.

¢ Mammographic changes develop in 24% of post-
menopausal women undergoing hormone replacement
therapy.

¢ Mammographic changes are more common in women
treated with the combination of estrogen and proges-
terone than in women treated with estrogen alone.

¢ Asymmetric or focal increase in breast density is more
problematic. It may be interpreted as a developing
density. Further evaluation may include breast ultra-
sound, physical correlation, mammographic follow-up
with or without cessation of hormones, or even biopsy
to exclude malignancy.

€ SUGGESTED READING

Berkowitz JE, Gatewood OMB, Goldblum LE, Gayler BM.
Hormonal replacement therapy: Mammographic manifestations.
Radiology 1990;174:199-201.

Cyrlak D, Wang CH. Mammographic changes in post-menopausal
women undergoing hormonal replacement therapy. AJR Am J
Roentgenol 1993;161:1177-1183.

Stamper DC, Von Voorhis BJ, Ravnikar VA, Meyer JE.
Mammographic changes associated with post-menopausal hor-
mone replacement therapy: A longitudinal study. Radiology
1990;174:487-490.




Margaret E. Williford

History

Screening mammogram in a 42-year-old woman.

FIGURE 2-17 Magnified craniocaudal image of the right breast shows a cluster of four
punctate calcifications. There is no associated mass, asymmetric density, or distortion.
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% DIFFERENTIAL DIAGNOSIS

*

Benign calcifications: This is the best diagnosis due
to microcalcification number and morphology. Stability
should be established by follow-up mammography.
Cutaneous calcifications: Cutancous calcifications are
usually located along the periphery of the breast and
are round with lucent centers, unlike the calcifications
in this case.

Calcifications highly suspicious for malignancy: This
diagnosis is less likely because the calcifications in this
case are few in number and morphology of the cluster
is uniform, not linear, branching, or pleomorphic.

% DIAGNOSIS: Probably benign calcifications.

# KEY FACTS

CLINICAL

The calcifications described in this case form from
benign processes such as focal sclerosing adenosis,
focal fibrosis, and occasionally, early manifestations of
fat necrosis.

RADIOLOGIC

Isolated clusters of calcifications can display features
that indicate a low probability of malignancy. They are
as follows:

1. Such calcifications are round or punctate and are
uniform in shape and density, allowing for varia-
tion in size.

2. The number of calcifications within the isolated
cluster is five or less.

3. Calcifications are not associated with any other
mammographic abnormality such as a mass, dis-
tortion, or focal asymmetry.

¢ Spot compression magnified images are necessary for

initial evaluation of number and morphology. Spot
compression magnified images are also used in follow-
up examinations.

Such indeterminate calcifications are usually managed
with close interval mammographic follow-up.
Calcifications are reimaged at 6, 12, and 24 months.
Any change in the number or morphology should be
viewed as suspicious for possible malignancy, and biop-
sy may be indicated. Stability over a 24-month period
is generally considered as an indication of a benign
process. After this period of close follow-up, a routine
screening schedule is resumed.

# SUGGESTED READING
Feig SA. Mammographic evaluation of calcifications. RSNA

Categorical Course in Breast Imaging 1995;93-105.

Sickles EA. Breast calcifications: Mammographic evaluation.

Radiology 1986;160:289-293.




Phyllis J. Kornguth

Diagnostic mammogram in a 72-year-old woman who presented with a 2-cm palpa-
ble mass in the upper inner quadrant of the right breast. The family history was
significant for a sister with postmenopausal breast carcinoma.

FIGURES 2-18A and 2-18B Mediolateral oblique (A) and craniocaudal (B) mammograms of both breasts. Figures show moderately dense
fibroglandular tissue throughout both breasts with no suspicious lesions identified.
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€ REASONS FOR A FALSE-NEGATIVE

MAMMOGRAM

Poor-quality study: In this case, positioning and tech-
nical factors are optimal, making this an unlikely reason
for a false-negative mammogram. The radiologist is
responsible for assuring high-quality mammography.
The lesion is not imaged: Breast tissue can occur in
areas not covered on a routine mammogram. In this
case, the lesion was close to the areola and should have
been included on both images. A cutaneous marker
should be placed at the site of the mass and images
repeated to confirm mass location has been included
on the films.

Error of interpretation: In reviewing this case, no
mammographic abnormality was identified, even in
retrospect.

Mass obscured by dense breast tissue: In breasts
with very dense breast tissue, even a well-defined
mass can be completely obscured by breast tissue,
making this the most common cause of a false-nega-
tive mammogram.

Infiltrating lobular carcinoma: Unlike infiltrating
ductal carcinoma, infiltrating lobular carcinoma does
not form a discrete mass. The malignant cells invade
the surrounding breast tissue in a single-file fashion
and often cannot be distinguished from surrounding
breast parenchyma at mammography.

@ DIAGNOSIS: Infiltrating lobular carcinoma.

€ KEY FACTS

CLINICAL

Infiltrating lobular carcinoma feels like an area of
thickening rather than a discrete lump on physical
examination.

At the cellular level, it invades the surrounding breast
tissue in a linear, single-file fashion.

Metastases to axillary lymph nodes are common at the
time of diagnosis.

RADIOLOGIC

Infiltrating lobular carcinoma can appear as a slowly
developing asymmetric density or an arca of mild
architectural distortion, but it often is not seen on
mammograms.

Infiltrating lobular carcinoma has a variety of sono-
graphic appearances, but no findings or only a non-
specific region of posterior acoustic shadowing may be
present.

% SUGGESTED READING

Krecke KN, Gisvold JJ. Invasive lobular carcinoma of the breast:
Mammographic findings and extent of disease at diagnosis in 184
patients. AJR Am J Roentgenol 1993;161:957-960.

Paramagul CP, Helvie MA, Adler DD. Invasive lobular carcinoma:
Sonographic appearance and role of sonography in improving
diagnostic sensitivity. Radiology 1995;195:231-234.

Rosen, PP. The Pathology of Invasive Breast Carcinoma. In JR
Harris, S Hellman, IC Henderson, DW Kinne (eds), Breast
Diseases. Philadelphia: Lippincott, 1991;272-276.




Phyllis J. Kornguth

Screening mammogram in a 73-year-old female. Family history is significant for a
sister with postmenopausal breast carcinoma. There is no past surgical history or
history of hormone replacement therapy.

B

FIGURES 2-19A and 2-19B Mediolateral oblique (A) and craniocaudal (B) mammograms of both breasts. Figures show an asymmetric
density in the retroareloar region of the left breast and a 10-mm, well-circumscribed, solitary nodule in the upper outer quadrant of the left breast.

FIGURE 2-19C Mediolateral oblique mammogram of the left
breast 1 year ago (A) and mediolateral oblique left mammogram from
the current study (B). The asymmetric density is new compared to the
prior study. The nodule previously represented an intramammary
lymph node and has enlarged compared to the prior exam.
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% DIFFERENTIAL DIAGNOSIS

¢ Breast carcinoma with metastatic disease to an
intramammary lymph node: A developing asymmet-
ric density within the breast must be viewed with sus-
picion because this is one mammographic presentation
of breast carcinoma. The associated enlargement and
increased density of the intramammary lymph node
increases the suspicion for carcinoma with metastatic
disease, making this the best diagnosis.
Mastitis with reactive lymph node: Mastitis can be
seen at mammography as a localized asymmetric densi-
ty, and intramammary lymph nodes can enlarge as a
result of infections of the breast. However, the patient
in this case was asymptomatic and had no physical
signs of infection, making this diagnosis unlikely.
Focal glandular stimulation from hormone replace-
ment therapy: This process could cause a developing
density within the breast, with enlargement of nodules
corresponding to cyst formation. However, the patient
in the case illustrated has no history of hormone
replacement therapy, and the nodule seen in this case
was previously shown to represent an intramammary
lymph node.
Normal asymmetric breast parenchyma: The mam-
mographic appearance of the asymmetric density in
this case could be consistent with asymmetric glandular
tissue. However, glandular tissue would not be expect-
ed to increase over time without hormonal stimula-
tion, and the enlargement of the intramammary lymph
node could not be explained with this diagnosis.

& DIAGNOSIS: Infiltrating ductal carcinoma with
1/34 positive lymph nodes.

# KEY FACTS

CLINICAL
o Infiltrating ductal carcinoma can be metastatic to intra-
mammary lymph nodes.

Intramammary lymph nodes with metastatic involve-
ment are often palpable, located in the upper outer
quadrant of the breast. Careful physical examination in
this breast proved this node to be palpable.

RADIOLOGIC

Infiltrating ductal carcinoma can present infrequently
as a developing asymmetric density. Any change in the
mammogram from one year to the next must be
explained.

When an asymmetric density is identified on the mam-
mogram, additional focal compression images and
physical examination to evaluate for a palpable mass
are essential to complete the evaluation.

When intramammary lymph nodes enlarge over time,
the breast must be inspected carefully for evidence of
primary breast carcinoma. Considerations in the differ-
ential diagnosis of enlarged intramammary nodes
include metastatic disease from breast primary,
metastatic disease from extramammary malignancies,
and reactive change from inflammatory processes.

4 SUGGESTED READING

Kopans DB. Mammography. In DB Kopans (ed), Breast Imaging.
Philadelphia: Lippincott, 1989;34-226.

Kopans DB, Meyer JE. Benign lymph nodes associated with der-
matitis presenting as breast masses. Radiology 1980;137:15-19.

Lindfors XK, Kopans DB, McCarthy KA, et al. Breast metastasis to
intramammary lymph nodes. AJR Am J Roentgenol 1986;146:
133-136.

Meyers JE, Kopans DB, Lawrence WD. Normal intramammary
lymph nodes presenting as occult breast masses. Breast
1982;8:30-32.

Svane G, Franzen S. Radiologic appearance of nonpalpable intra-
mammary lymph nodes. Acta Radiol 1993;34:577-580.




Phyllis J. Kornguth

History

Diagnostic mammogram in a 70-year-old woman who presented with a painless,
swollen erythematous right breast. There was no significant past medical history.

FIGURES 2-20A and 2-20B Mediolateral oblique (A) and craniocaudal (B) mammograms of both breasts show diffuse increased density
throughout the right breast, with marked thickening of the skin and trabeculac. A large lobulated mass is seen in the right axilla.




CASE #20

Breast Imaging

¢ DIFFERENTIAL DIAGNOSIS

.

Inflammatory carcinoma: The clinical presentation of
a painless, swollen, erythematous breast and the mam-
mographic findings of thickening of the skin and tra-
beculae in association with a mass make this the most
likely diagnosis.

Axillary mass obstructing the lymphatics: The
mammographic findings of the large axillary mass and
trabecular and skin thickening make this a reasonable
choice. However, this diagnosis would be ruled out
based on the physical examination because obstructed
lymphatics would not result in an inflamed, erythema-
tous appearance of the breast.

Radiation therapy: Radiation therapy often results in
skin and trabecular thickening. However, there was no
history of radiation therapy in this case.

Mastitis: Mammographic changes of skin and trabecu-
lar thickening are often seen in cases of mastitis or cel-
lulitis, and the large axillary mass could represent reac-
tive lymph node(s) due to infection. In cases of masti-
tis, however, skin and trabecular thickening are usually
localized to one segment or region, not spread diffuse-
ly throughout the breast. Furthermore, the clinical his-
tory of “painless” swelling of the breast is not consis-
tent with mastitis.

Congestive heart failure: Congestive heart failure can
result in unilateral skin and trabecular thickening in
the dependent breast if the patient lies on one side.
However, the mass in the right axilla makes this diag-
nosis unlikely.

# DIAGNOSIS: Inflaimmatory breast carcinoma.

¢ KEY FACTS

CLINICAL

Inflammatory breast carcinoma is a diffuse carcinoma
involving all portions of the breast, including the der-
mal lymphatics.

On physical examination, the patient has a painless,
red, hot, swollen breast with a peau d’orange appear-
ance of the skin.

Antibiotics (used if mastitis is considered in the differ-
ential diagnosis) can result in clinical regression of
symptoms of inflammatory carcinoma. Biopsy is often
necessary to make the diagnosis.

The diagnosis can be made by a punch biopsy of the
skin to determine the presence of carcinoma in the
dermal lymphatics.

RADIOLOGIC

The involved breast is asymmetrically dense compared
to the contralateral breast.

Thickening of the skin and trabeculae are typically
present throughout the involved breast.

An underlying dominant mass may or may not be
present.

% SUGGESTED READING

Kopans DB. Pathologic, Mammographic, and Sonographic
Correlation. In DB Kopans (ed), Breast Imaging. Philadelphia:
Lippincott, 1989;299-301.

Rosen, PP. The Pathology of Invasive Breast Carcinoma. In JR
Harris, $ Hellman, IC Henderson, DW Kinne (eds), Breast
Diseases. Philadelphia: Lippincott, 1991;278-279.
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I IISTORY N

Diagnostic mammogram in a 60-year-old woman who is status post lumpectomy
for infiltrating ductal carcinoma in the inferior portion of the right breast.

SRR s

FIGURE 2-21A Craniocaudal mammogram of the right breast. A
spiculated lesion is present in the medial portion of the breast.

FIGURE 2-21B Mediolateral oblique mammogram of the right
breast. A spiculated lesion lies inferior and is associated with skin
thickening.

FIGURE 2-21C Focal compression magnified image. A stellate
lesion with long spicules is present without a central mass or density.
The central portion of the lesion is lucent.
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% DIFFERENTIAL DIAGNOSIS

*

Spiculated carcinoma: Carcinoma often presents as a
mass with spiculated margins or an area of architectural
distortion. The lesion in the case illustrated has no
central mass and corresponds to the site of prior biop-
sy, making carcinoma a less likely diagnosis.
Postsurgical or post-traumatic scar: A postsurgical
scar often appears as an area of architectural distortion
or a spiculated mass that decreases in size over time.
The site of the spiculated lesion must match the loca-
tion of the patient’s cutaneous scar and the location of
the biopsied lesion on preoperative or needle localiza-
tion mammograms (if available). The lesion in the case
illustrated corresponds to the site of prior biopsy, mak-
ing this a likely diagnosis.

Radial scar: Radial scars typically appear as lesions with
long, thin spicules radiating outward from a radiolucent
center. The lesion in the case illustrated has some of the
mammographic features of a radial scar. However, a
radial scar would not be expected to occur at a site of
prior biopsy, making this diagnosis less likely.

Granular cell tumor: These benign tumors have a
spiculated appearance at mammography but are very
rare and would not be expected to occur at biopsy
sites, making this diagnosis unlikely.

Extra-abdominal desmoid tumor: These are locally
invasive tumors that do not metastasize. Their mam-
mographic appearance mimics that of an invasive
breast cancer, requiring biopsy for diagnosis. These
lesions are rare, and location at a site of prior biopsy
would be unlikely.

% DIAGNOSIS: Postsurgical scar.

% KEY FACTS

*

CLINICAL

Fibrosis and fat necrosis at a surgical site (or site of
trauma) can cause a spiculated mass or architectural
distortion simulating the appearance of tumor.

On palpation, scars feel like an area of thickening,
whereas carcinomas feel more discrete and larger than
an associated abnormality seen on mammogram.
History of surgery at the site of the mammographic
abnormality is helpful. The cutaneous surgical scar may
not always correlate with the parenchymal scar since
the surgeon may make the skin incision at some dis-
tance from the lesion to be removed.

RADIOLOGIC

Postsurgical or post-traumatic scars frequently present
as a spiculated mass or area of architectural distortion
on mammogram, which is often identical to the
appearance of carcinoma.

Scars do not have a central mass or density after initial
postoperative seroma has resolved; central lucency is
commonly seen within the scar.

The preoperative and needle localization mammograms
and specimen radiograph can be used to confirm that
the suspected scar correlates with the surgical site.

If prior mammograms are not available but the density
is strongly suspected to be a scar, it can be further eval-
uated with close-interval mammographic follow-up.

A scar should decrease in density and distortion or
remain stable during follow-up.

Any increase in size or density of a suspected scar war-
rants biopsy.

% SUGGESTED READING
Peters ME. The Benign Post Surgical Breast. In ME Peters (ed),

Handbook of Breast Imaging. New York: Churchill Livingstone,
New York, 1989.

Sickles FA, Herzog KA. Intrammary scar tissue: A mimic of the

mammographic appearance of carcinoma. AJR Am J Roentgenol
1980;135:349-352.

Stigers KB, King JG, Dowey DD, Stelling CB. Abnormalities of the

breast caused by biopsy: Spectrum of mammographic findings.
AJR Am ] Roentgenol 1991;156:287-291.
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Hisrory

Diagnostic mammogram in a 62-year-old woman with pain in her left breast. She
had a right-sided modified radical mastectomy for carcinoma and a left-sided sub-
cutaneous mastectomy, with breast reconstruction bilaterally using silicone prosthe-
ses. Subsequent sonogram and MRI of the left breast were performed.

FIGURE 2-22A Craniocaudal mammogram of the left breast.
Mild contour irregularity of the anterior margin of the subpectoral sil-
icone implant is seen. No outer saline lumen is identified. No abnor-
malitics are seen within the breast tissue.

FIGURE 2-22B Sonogram of a breast prosthesis in another patient
with the same diagnosis. Multiple, parallel echogenic lines are present
within the silicone implant (“stepladder” sign).

FIGURE 2-22C Sagittal T2-weighted, fast spin-echo water sup-
pression MRI of the left breast. A hyperintense silicone prosthesis is
present, surrounded by a hypointense fibrous capsule. Curvilinear
hypointense lines (“linguine” sign) are present within the silicone, and
the valve of this double-lumen implant is displaced anteriorly from its
normal position along the posterior aspect of the fibrous capsule. No
saline remains in the collapsed outer lumen.
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€ DIFFERENTIAL DIAGNOSIS

¢ Intracapsular implant rupture: This is the best diag-

nosis because MRI demonstrates numerous curvilinear
hypointense lines within the hyperintense silicone gel,
corresponding to the ruptured and collapsed shell of
the prosthesis (“linguine” sign). No silicone is seen
outside of the fibrous capsule.

Extracapsular implant rupture: The mild contour
abnormality of the implant on the mammogram is a
nonspecific finding, but in conjunction with the clini-
cal symptoms, raised the question of implant rupture,
prompting further investigation using MRI. Neither
the mammogram nor MRI show signs of free silicone
within the breast parenchyma, making extracapsular
rupture unlikely. The breast parenchyma should be
studied carefully on all MRI images obtained to search
for free silicone, particularly when intracapsular
implant rupture is identified.

Intact implant with radial folds: Radial folds are
infoldings of the intact silicone shell, generally scen on
MRI as straight, hypointense, double thickness lines,
originating at the fibrous capsule and ending blindly in
the silicone gel. Occasionally they appear angular or
curvilinear. The lines seen centrally in the case illustrat-
ed do not correspond to radial folds, making this diag-
nosis unlikely.

Breast carcinoma: Localized breast pain is only very
infrequently associated with breast carcinoma.
However, on any breast imaging examination (whether
the study is indicated for screening or for prosthesis
evaluation), the breast parenchyma must be evaluated
carefully for signs of occult carcinoma. Large silicone
implants are identified by both modalities in this case,
which can obscure lesions at mammography.
Carcinoma is unlikely in this case because no mass or
other parenchymal abnormality is identified.

% DIAGNOSIS: Intracapsular rupture of the sili-
cone breast prosthesis.

Silicone implants were initially implicated in causing
autoimmune diseases, prompting the Food and Drug
Administration to limit their use. Subsequent studies
have not confirmed an association between silicone
and autoimmune diseases.

Most of the late complications of silicone prostheses
are best evaluated by physical examination. However,
imaging studies are often necessary to detect implant
rupture.

RADIOLOGIC

Mammography: Mammograms have high specificity in
evaluating implant integrity, but sensitivity is low
because intracapsular rupture is frequently not detect-
ed by mammography.

Reliable signs of implant rupture at mammography
include free silicone within the breast parenchyma,
irregular or large smooth protrusions of the silicone
implant, and streaming of silicone away from the body
of the implant.

Sonography: Sonographic findings of implant rupture
include the “snowstorm” sign (an echodense column
located at the site of extracapsular silicone that
obscures underlying structures), the “stepladder” sign
(echogenic parallel lines resembling a stepladder within
the implant, corresponding to the collapsed silicone
shell), and the presence of anechoic nodules with
echogenic back wall and echogenic reverberation, cor-
responding to free silicone globules in the breast
parenchyma.

MRI: Intracapsular rupture (ruptured implant with sili-
cone contained within the surrounding fibrous cap-
sule) is best detected by MRI, where the “linguine”
sign corresponds to the collapsed silicone shell.
Extracapsular silicone (gel extravasation into the breast
tissue) can also be detected by MRI as parenchymal
masses that have signal intensities paralleling those of
the implant on T2-weighted fast spin-echo images
(with and without water suppression) and on T1-
weighted images. These sequences allow differentiation
between silicone and other breast masses.

#® KEY FACTS

CLINICAL

Implantable silicone prostheses have been in usc since
1962 for breast augmentation or breast reconstruction
following subcutaneous or modified radical mastectomy.
Silicone, saline, or double-lumen silicone and saline
implants have been used most commonly and can be
placed in subglandular or submuscular positions.

Early complications of silicone prostheses include hem-
orrhage or infection in the postoperative period.
Sonography is useful for detecting these periprosthetic
fluid collections. CT and MRI are less frequently used
for this purpose.

Late complications of breast prostheses include capsu-
lar contracture, rupture, migration, and rarely, extru-
sion of the implant.

% SUGGESTED READING

DeBruhl ND, Gorczyca DP, Ahn CY, et al. Silicone breast implants:
US evaluation. Radiology 1993;189:95-98.

Everson LI, Parantainen H, Detlic T, et al. Diagnosis of breast
implant rupture: Imaging findings and relative efficacies of imag-
ing techniques. AJR Am J Roentgenol 1994;163:57-60.

Gorczyca DP, Sinha S, Ahn CY, et al. Silicone breast implants in
vivo: MR imaging. Radiology 1992;185:407-410.

Harris KM, Ganott MA, Shestak KC, et al. Silicone implant rupture:
Detection with US. Radiology 1993;187:761-768.
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History

Vincent H.S. Low

A 28-year-old man presents with odynophagia.

FIGURE 3-1A Barium swallow: mucosal relief view of the mid to
distal esophagus. There is a large (3-cm), shallow ulcer, sometimes
given the term “giant” ulcer in the mid to distal esophagus. The floor
of the ulcer appears clean and smooth. There is no evidence of mass,
mucosal irregularity, infiltration, or rigidity.

FIGURE 3-1B Barium swallow: detail distended view of the lesion
at the junction of the mid to distal esophagus. The ulcer has a well-
defined lucent rim, suggesting that it is benign.




CASE #1

Gastrointestinal Imaging

% DIFFERENTIAL DIAGNOSIS

*

Gastroesophageal reflux disease: This is the most com-
mon cause of esophageal ulceration, and such a large
proximal ulcer raises the possibility of Barrett’s change.
Infectious esophagitis: Cytomegalovirus (CMV)
should be suspected in the immunocompromised
patient. The human immunodeficiency virus (HIV)
itself can also result in giant esophageal ulcers.
Medication-induced esophagitis: A history of recent
ingestion of certain medications (particularly tetracy-
cline antibiotics) would be relevant.

Radiation esophagitis: Close anatomic relationship of
the area of ulceration to the portal of radiation therapy
would be relevant.

% DIAGNOSIS: Cytomegalovirus esophagitis.

¥ KEY FACTS

CLINICAL

CMYV is a member of the herpesvirus group. It causes
opportunistic esophagitis in patients with acquired
immunodeficiency syndrome (AIDS) and only rarely in
other immunocompromised patients.

Patients usually present with odynophagia, which may
be severe. On endoscopy, ulcerative esophagitis is seen

lial cells or fibroblasts, or by positive viral cultures.
Histologic findings are required to differentiate CMV
from herpetic esophagitis. HIV ulcers may respond to
the administration of steroids, but CMV esophagitis
requires antiviral agents such as ganciclovir.

RADIOLOGIC

CMYV esophagitis may appear as discrete, small, super-
ficial ulcers similar to those of herpes. Occasionally, a
nonspecific esophagitis with nodular thickened folds
only is seen, which may simulate reflux esophagitis.
Giant, flat, single or multiple ulcers, often with a thin
radiolucent rim of edematous mucosa, are very sugges-
tive of CMV esophagitis. These ulcers may be several
centimeters in length and appear ovoid because of the
limited diameter of the esophagus.

HIV ulcers may have an identical radiologic appear-
ance, requiring endoscopy and biopsy for culture and
histologic examination to make a definitive diagnosis
before appropriate treatment can commence.

Candida esophagitis is characterized by longitudinally
orientated, small, plaque-like filling defects. Severe dis-
ease appears as extensive, confluent, large plaques, giv-
ing the mucosa a “shaggy” pattern. These patterns are
not typical for CMV, allowing radiologic differentiation.

¥ SUGGESTED READING

Balthazar EJ, Megibow AJ, Hulnick D, et al. Cytomegalovirus
esophagitis in AIDS: Radiographic features in 16 patients. AJR
Am ] Roentgenol 1987;149:919-923.

Sor S, Levine MS, Kowalski TE, et al. Giant ulcers of the esophagus
in patients with human immunodeficiency virus: Clinical, radi-
ographic and pathologic findings. Radiology 1995;194:447—451.

with lesions that may be shallow or deep. It is impossi-
ble to differentiate this disorder from other viral
esophagitides, including involvement by the HIV itself.
Diagnosis is made from endoscopic brushings or bi-
opsy specimens from the base of ulcers, by detection of
characteristic intranuclear inclusion bodies in endothe-




David M. Hough

History
A 55-year-old man presents with dysphagia.

FIGURE 3-2 Barium swallow: spot film of the upper esophagus in single con-
trast. There are multiple, small, flask-shaped outpouchings from the esophageal
lumen. Where visible, the necks are very narrow.
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# DIFFERENTIAL DIAGNOSIS symptom is dysphagia, due to the associated stricture,

Intramural pseudodiverticulosis: The finding of
multiple flask-shaped collections of barium, oriented
almost perpendicular to the long axis of the esophagus,
is characteristic of this condition. Not all of the pseudo-
diverticula show a clear communication with the
esophageal lumen.

Esophagitis: Features may include fold thickening,
mucosal nodularity, an irregular mucosal contour, and
focal erosions or ulcers. Ulcers can usually be seen to
communicate clearly with the esophageal lumen, whereas
in this case, some of the barium collections do not com-
municate. There are no plaque-like filling defects, as may
be seen with Candida and other causes of esophagitis.
True esophageal diverticula: These are larger and less
numerous than pseudodiverticula.

@ DIAGNOSIS: Esophageal intramural pseudo-
diverticula.

# KEY FACTS

CLINICAL

Esophageal intramural pseudodiverticula is caused by
dilated excretory ducts of the deep esophageal mucous
glands, due to chronic inflammation. It is usually a
sequela of chronic reflux esophagitis. Secondary infec-
tion with Candida is a common associated finding,
but it is not considered a causal factor.

Esophageal intramural pseudodiverticula most com-
monly occurs in elderly patdents, with a slight male
predominance. In as many as 90% of cases, there is an
associated stricture. The most common presenting

and management is directed at treating the stricture.
Esophageal intramural pseudodiverticula occurs in
approximately 0.1% of patients undergoing barium
esophagography, with an increased prevalence in
patients with esophageal cancer (4.5%).

RADIOLOGIC

Single-contrast barium examination with low-density
barium, which more readily enters the gland ducts, is
more sensitive than a double-contrast technique with
high-density barium for detecting intramural pseudodi-
verticula. Endoscopy is relatively insensitive because it
is difficult to visualize the tiny duct orifices.

The characteristic appearance is that of numerous small
(1 to 4 mm), flask-shaped outpouchings from the
esophagus. The tiny necks may not fill completely,
resulting in an apparent lack of communication with
the esophageal lumen.

Distribution is more often segmental than diffuse.
Pseudodiverticula may occur at, above, or below the
level of a stricture.

Strictures associated with intramural pseudodiverticula
should be evaluated carefully for evidence of malignancy.

% SUGGESTED READING

Levine MS, Moolten DN, Herlinger H, et al. Esophageal intramural
pseudodiverticulosis: A re-evaluation. AJR Am J Roentgenol
1986;147:1165-1170.

Plavsic BN, Chen MYM, Gelfand DW, et al. Intramural pseudodiver-
ticulosis of the esophagus detected on barium esophagograms:
Increased prevalence in patients with esophageal carcinoma. AJR
Am J Roentgenol 1995;165:1381-1385.

Sabanathan S, Salama FD, Morgan WE. Esophageal intramural pseu-
dodiverticulosis. Thorax 1985;40:849-857.




Erik K. Paulson

History

A 57-year-old man presents with a long history of heartburn and gradual onset of
dysphagia.

FIGURE 3-3A Barium swallow, single-contrast view. Single-contrast FIGURE 3-3B Barium swallow, double-contrast view, shows smooth
esophagram shows a smooth stricture in the mid esophagus with a small mucosa within the stricture.
ulcer crater filled with barium.
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€ DIFFERENTIAL DIAGNOSIS

[ 4

Peptic stricture: Peptic strictures are nearly always
located in the distal esophagus, making this diagnosis
unlikely. There is, however, an overlap in the appear-
ance of peptic strictures and Barrett’s esophagus.
Caustic ingestion: A caustic stricture could have this
appearance. In this scenario, clinical history would be
the key to the diagnosis.

Mediastinal radiation: While radiation strictures may
be long and smooth, as in this case, clinical history and
port-limited changes should be apparent in the medi-
astinum and pulmonary parenchyma. With radiation
strictures, there is often displacement of both walls of
the esophagus.

Barrett’s esophagus: This is the most likely diagnosis
given the ulcer and the length and mid-esophageal
location of the stricture.

Esophageal carcinoma: It is uncommon for esoph-
ageal carcinoma to present with a smooth stricture.

® DIAGNOSIS: Barrett’s esophagus with a stric-

ture and esophageal ulcer.

#® KEY FACTS

CLINICAL

Barrett’s esophagus represents columnar metaplasia of
the squamous mucosa of the esophagus, associated
with gastroesophageal reflux and esophagitis.

Barrett’s is a premalignant condition, placing the patient
at risk for esophageal carcinoma. Prevalence of adeno-
carcinoma in this population is approximately 15%.

Of patients with Barrett’s esophagus, 20% to 40% are
asymptomatic.

Approximately 10% of patients with chronic reflux
esophagitis also have Barrett’s esophagus.

RADIOLOGIC

The classic findings of Barrett’s esophagus include a
high esophageal stricture with or without an associated
ulcer. However, the classic findings are relatively
uncommon. Patients with Barrett’s esophagus may
have an unremarkable esophagram or may have a stric-
ture in the distal esophagus, giving the appearance of a
peptic stricture.

As in this case, the stricture may be long and smooth
or web-like.

On double-contrast esophagography, a reticular pat-
tern may be present in the region of the columnar
metaplasia that may resemble the area gastricae found
in the stomach.

Radiographic findings are neither sensitive nor specific
for this condition. Therefore, endoscopy and biopsy
are the procedures of choice to diagnose and follow
these patients.

% SUGGESTED READING

Levine MS. Gastroesophageal Reflux Disease. In RM Gore, MS
Levine, I Laufer (eds), Textbook of Gastrointestinal Radiology.
Philadelphia: Saunders, 1994;360-384.

Levine MS, Caroline DF, Thompson JJ, et al. Adenocarcinoma of
the esophagus: Relationship to Barrett mucosa. Radiology
1984;150:305-309.

Levine MS, Kressel HY, Caroline DF, et al. Barrett’s esophagus:
Reticular pattern of the mucosa. Radiology 1983;147:663-667.




History

Vincent H.S. Low

A 47-year-old woman complains of dysphagia with solid food.

FIGURE 3-4A Barium swallow: spot view of the distal esophagus.
There is a large, elongated polypoid mass arising from the esophageal
wall, filling and expanding the lumen. The surface of the lesion
appears lobulated.

FIGURE 3-4B CT scan at the level of the right atrium following
oral and intravenous contrast material. A polypoid mass distends the
esophageal lumen, which is outlined by a thin rim of oral contrast
material. The lesion itself is of soft tissue attenuation. The esophageal
wall is thickened.
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% DIFFERENTIAL DIAGNOSIS

Primary esophageal carcinoma: This is the most
common cause of an intrinsic esophageal mass lesion.
Leiomyosarcoma: Leiomyosarcomas may be large
tumors, but they tend to be predominantly intramural.
Lymphoma: The absence of significant mediastinal lym-
phadenopathy makes esophageal lymphoma unusual.
Spindle cell carcinoma: This rare tumor, commonly
known as carcinosarcoma, usually manifests as a large
polypoid tumor in the distal esophagus.

Intramural hematoma: A history of bleeding, coagu-
lation disorder, or anticoagulant therapy would be rel-
evant to this diagnosis.

€ DIAGNOSIS: Esophageal lymphoma.

$ KEY FACTS

CLINICAL

+ Esophageal lymphoma is a rare condition, seen in only
1% to 2% of cases of gastrointestinal lymphoma.

o It usually occurs in the presence of disseminated dis-
ease, particularly lymphomatous mediastinal node
involvement. Patients usually present with dysphagia
due to esophageal narrowing or obstruction by a mass.
It is frequently asymptomatic and occasionally presents
with bleeding.

Endoscopic biopsy is frequently negative due to the
submucosal location of the tumor.

The tumor may be complicated by perforation into the
mediastinum, a bronchus, or the trachea.

RADIOLOGIC

Intrinsic lymphoma of the esophagus may have a vari-
able, but malignant appearance, including a polypoid,
ulcerative, or infiltrative mass.

Less frequent manifestations include numerous submu-
cosal nodules mimicking multiple leiomyomas or
esophageal varices if confluent.

Lymphoma arising in mediastinal lymph nodes and
involving the esophagus appears initially as smooth
extrinsic indentation, but with progression and inva-
sion, will result in irregularity of the esophageal con-
tour and eventual narrowing.

Gastric lymphoma invading up into the esophagus may
result in an achalasia-like picture, and careful examination
of the gastric cardia is required to detect the mass lesion.

® SUGGESTED READING

Doki T, Hamada S, Murayama H, ct al. Primary malignant lym-
phoma of the esophagus. Endoscopy 1984;16:189-192.

Levine MS, Sunshine AG, Reynolds JC, et al. Diffuse nodularity in
esophageal lymphoma. AJR Am J Roentgenol 1985;145:
1218-1220.

Zornoza J, Dodd GD. Lymphoma of the gastrointestinal tract.
Semin Roentgenol 1980;15:272-287.




Jeffrey T. Seabourn

HisTORY s

A 22-year-old woman presents with a several-month history of dysphagia and a 25-
pound weight loss.

S

FIGURE 3-5A Chest CT (lung window) at the level of the gas-
troesophageal junction. There is marked dilatation of the distal esoph-
agus with an air-fluid level. Neither mural thickening nor a mass at the
gastroesophageal junction is present. The lung bases are normal.

FIGURE 3-5B Barium swallow, single-contrast view. The esoph-
agus is dilated, with smoothly marginated tapering at the gastro-
esophageal junction. Mucus and debris remain in the proximal
esophagus. Primary peristaltic activity was absent fluoroscopically.
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% DIFFERENTIAL DIAGNOSIS

*

Peptic stricture: Although peptic strictures typically
cause narrowing of the distal esophagus, they are usu-
ally smoothly marginated and relatively fixed.

Primary achalasia: Lack of primary peristaltic activity
with smooth tapering at the gastroesophageal (GE) junc-
tion and intermittent opening of the lower esophageal
sphincter (LES) argue for a primary motor disorder of
the esophagus. The age of the patient and lack of an
obstructing or infiltrating mass favors primary achalasia.
Secondary achalasia due to an intrinsic or extrinsic
neoplasm: The age of the patient, duration of symp-
toms, and lack of a mass on imaging studies rules this
entity out.

Complicated scleroderma: Narrowing of the distal
esophagus in complicated scleroderma is the result of a
patulous LES with free GE reflux, eventually causing a
peptic stricture. The chest CT usually reveals normal
lung bases.

Chagas disease: This protozoal infection, which
involves the myenteric plexus, results in a motor disor-
der of the esophagus similar to achalasia.

% DIAGNOSIS: Primary achalasia.

# KEY FACTS

CLINICAL

Achalasia is a primary motility disorder of the esopha-
gus characterized by aperistalsis in the distal two-thirds
of the esophagus and failure of the LES to relax.

The etiology is unknown, but it is thought to be neu-
rogenic in origin. Pathologic specimens reveal a

decrease in the number of ganglion cells in Auerbach’s
myenteric plexus.

Primary achalasia results in a slowly progressive dys-
phagia with both solids and liquids that may develop
over many months or years. The patient may be able
to modify dietary needs with smaller, frequent meals
and, as a result, present without any weight loss
despite severe dysphagia.

Odynophagia and chest pain are much less common
symptoms.

Regurgitation may lead to choking and coughing and
even to aspiration and pneumonitis.

RADIOLOGIC

Fluoroscopic examination of esophageal motility will
identify characteristic absence of the primary peristaltic
wave in the distal two-thirds of the esophagus.

The esophagus eventually dilates, with distal tapering
(bird-beak or rat-tail appearance) at the GE junction.
An important cause of this radiologic appearance is
pseudoachalasia due to malignancy. This typically
occurs in an older age group (>50 years) with a shorter
duration (<6 months) of dysphagia. This is most com-
monly due to a carcinoma of the gastric cardia or fun-
dus with invasion of the distal esophagus. This may also
be due to actual infiltration of the myenteric plexus or
to high-grade obstruction at the GE junction.

% SUGGESTED READING
Kahrilas PJ, Kishk SM, Helm JF, et al. Comparison of pseudoachala-

sia and achalasia. Am J Med 1987;82:439-446.

Laufer I. Motor Disorders of the Esophagus. In MS Levine (ed),

Radiology of the Esophagus. Philadelphia: Saunders,
1989;229-246.




David M. Hough

History

A 34-year-old man presents with crampy abdominal pain and diarrhea.

FIGURE 3-6 Double-contrast upper gastrointestinal series: spot film of
the distal stomach and proximal duodenum. There is narrowing of the gas-
tric antrum with multiple punctate collections of barium and surrounding
halos of edema (aphthous lesions). The duodenal bulb is not distended,
and there are ulcerations in the bulb and second portion of the duodenum.
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# DIFFERENTIAL DIAGNOSIS

Erosive gastritis: Varioliform erosions may result from
ingestion of alcohol, aspirin, and nonsteroidal anti-inflam-
matory drugs. Other causes include ischemia, stress, and
trauma. Duodenal involvement would be unusual.
Infectious gastritis: Helicobacter pylori is important in
antral gastritis. Features include fold thickening, ulcer-
ation, and sometimes antral narrowing and duodenal
ulceration. CMV infection occurs in AIDS and other
immunocompromised patients. Nonspecific findings
include fold thickening, erosions or ulcers, and antral
narrowing. Preumocystis carinii pneumonia, herpesvirus,
toxoplasmosis, and cryptosporidiosis may also have
similar findings.

Granulomatous disease: Gastroduodenal Crohn’s dis-
case typically has antral aphthous lesions, duodenal
ulcers, and tapering of the antrum and pylorus, result-
ing in a “ram’s horn” configuration. Sarcoidosis,
tuberculosis (TB), and syphilis may have similar fea-
tures, with antral ulcers progressing to fibrosis and
scarring.

Zollinger-Ellison syndrome (ZES): Although the pres-
ence of postbulbar ulcers suggests ZES, there should also
be gastric fold thickening and increased fluid.
Eosinophilic gastritis: Although eosinophilic gastritis
typically involves the gastric antrum and proximal
small bowel, nodularity and fold thickening are more
common features. Gastric erosions are atypical, and
duodenal ulcers are rare.

Scirrhous carcinoma: This entity typically causes a
smooth, funnel-shaped narrowing of the antrum.
Irregular fold thickening and ulceration may also
occur. It is unlikely to cross the pylorus.

@ DIAGNOSIS: Gastroduodenal Crohn’s disease.

% KEY FACTS

CLINICAL

Gastroduodenal Crohn’s is almost always associated
with concomitant ileocecal disease but rarely may
occur before the development of more distal disease.
Although it may be asymptomatic in the early stages, pain,
nausea, vomiting, and weight loss are common in advanced
stages. Gastric outlet obstruction may even occur.

RADIOLOGIC

Gastric Crohn’s disease typically involves the antrum
and sometimes the body, but fundal involvement is
uncommon. Duodenal disease usually occurs in associ-
ation with antral involvement, but isolated duodenal
disease is possible.

Aphthous lesions may appear as punctate or slit-like col-
lections of barium with a lucent halo, indistinguishable
from varioliform ulcers of erosive gastritis. Larger ulcers,
mucosal effacement, or cobblestoning may also occur.
Fibrosis may result in a funnel-shaped or ram’s horn
antrum. A pseudo-Billroth I sign is due to scarring of the
antrum and duodenum with obliteration of the pylorus.
Duodenal ulcers may be single or multiple. Duodenal
strictures are usually postbulbar, smoothly tapering,
and may be multiple. Skip lesions may occur.
Asymmetric or eccentric scarring in the duodenum
may result in pseudodiverticula.

# SUGGESTED READING
Farman J, Faegenburg D, Dallemand S, et al. Crohn’s disease of the

stomach: The “rams-horn” sign. AJR Am ] Roentgenol 1975;
123:242-251.

Levine M. Crohn’s disease of the upper gastrointestinal tract. Radiol

Clin North Am 1987;25:79-91.

Nelson SW. Some interesting and unusual manifestations of Crohn’s

disease of the stomach, duodenum and small intestine. AJR Am J
Roentgenol 1969;107:86-101.




Vincent H.S. Low

History

A 40-year-old man presents with dyspepsia. He is taking nonsteroidal anti-
inflammatory agents for arthritis.

FIGURE 3-7 Double-contrast upper examination: view of distal body and antrum of the stomach. Numerous
dense specks are seen along the gastric antrum, predominantly toward the greater curvature. Some of these
appear longitudinally oriented, and most demonstrate a lucent surrounding halo, representing edema.
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4 DIFFERENTIAL DIAGNOSIS

*

*

Erosive gastritis: This is the most likely diagnosis
given the history and distribution of lesions.

Crohn’s disease: Gastric involvement usually occurs in
the presence of advanced disease elsewhere, particularly
the terminal ileum.

Viral infection: This type of gastritis usually occurs in
patients with immunodeficiency.

Ulcerated submucosal masses: With these masses, the
central ulcer, as well as the surrounding mass, tends to
be larger than in this case.

Barium precipitates: These artifacts do not have a
radiolucent halo and will move when the patient is
repositioned, either by the effect of gravity or the
flowing pool of liquid barium.

© DIAGNOSIS: Erosive gastritis.

# KEY FACTS

CLINICAL

These erosions are superficial epithelial defects that do
not extend beyond the muscularis mucosa.

Drugs are an identifiable cause of erosive gastritis,
including aspirin, nonsteroidal anti-inflammatory
drugs, steroids, and alcohol.

In half the cases, no cause is identified. These cases are
probably a manifestation of peptic disease.

Other causes of gastric erosions include Crohn’s dis-
ease, viral infection, and iatrogenic trauma (gastric
catheters and endoscopic therapy).

RADIOLOGIC

Erosions appear as very shallow collections of barium.
These are always small and may have a variety of shapes,
including round, polygonal, linear, and punctate.

There is associated nodular thickening of the rugal folds,
and the erosions are aligned along the crest of these
folds. On barium studies, the abnormal folds are often
more easily visualized than the erosions themselves, and
they may persist after the erosions have healed.

Because the lesions are shallow, the changes are subtle.
Disease on the more dependent posterior wall is visual-
ized more readily by manipulating a thin film of barium
into the region to opacify the erosions and the spaces
between the folds. Discase on the anterior wall is visual-
ized best in the prone position using compression.

% SUGGESTED READING
Catalano D, Pagliari U. Gastroduodenal erosions: Radiological find-

ings. Gastrointest Radiol 1982;7:235-240.

Laufer I, Hamilton J, Mullens JE. Demonstration of superficial gas-

tric erosions by double contrast radiography. Gastroenterology
1975,68:387-391.
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History

Vincent H.S. Low

A 50-year-old woman presents with epigastric pain for several months.

|
" ‘
FIGURE 3-8A Double-contrast upper gastrointestinal barium exam-
ination: view of the distal gastric antrum in the left posterior oblique
position. There is elevation of the mucosa measuring 2.5 cm in diameter
along the greater curvature, just proximal to the pylorus. A central small

collection of barium is seen within this lesion. The margins of the lesion
appear smooth.

FIGURE 3-8B Right posterior oblique position view of the distal
gastric antrum. Rotation of the patient into the right posterior
oblique position brings the lesion into profile, further demonstrating
the smooth outline of the lesion and the central (5 mm deep) niche
of barium.
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€ DIFFERENTIAL DIAGNOSIS

*

Gastric ulcer: An ulcer would have a central niche of
barium and a surrounding mound of edema. However,
such mounds usually have peripheral indistinct or fading
borders, in contrast to the sharp outline of this lesion.
Leiomyoma: This uncommon benign tumor could
have this appearance, as would other benign mes-
enchymal tumors.

Ectopic pancreatic rest: This is the most likely diag-
nosis by virtue of its benign submucosal appearance
with central umbilication, as well as its location which
is typical.

“Bull’s eye” metastases: These can appear with
metastatic melanoma, lymphoma, or Kaposi’s sarcoma.
However, they are almost always multiple and occur in
the context of disseminated disease elsewhere.

@ DIAGNOSIS: Ectopic pancreatic rest.
¥ KEY FACTS

CLINICAL

Ectopic pancreas occurs due to an anomaly in embry-
ologic development where a fragment of migrating
pancreatic precursor becomes implanted in the intesti-
nal wall. Histologically, all normal pancreatic elements
are present but show a disorganized arrangement.

The majority of pancreatic rests occur in the stomach
(80%). They are also found in the duodenum and
proximal jejunum. They have also been reported in the

gallbladder, bile ducts, liver, spleen, appendix,
Meckel’s diverticulum, omentum, mesentery, and
mediastinum.

These lesions are usually asymptomatic and discovery
of such should not be accepted as the cause of a
patient’s symptoms.

Rarely, enzyme production results in epigastric pain
and intestinal bleeding. These lesions have also been
reported to cause gastric outlet obstruction due to
their strategic position near the pylorus.

RADIOLOGIC

The lesion appears as a smooth, broad-based, solitary,
submucosal mass.

The most common location is along the distal greater
curvature of the stomach, several centimeters from the
pylorus.

The central umbilication or dimple is thought to rep-
resent the orifice of the duct in this rest. It usually
measures 1 to 5 mm in diameter and 5 to 10 mm in
depth. Rarely, a rudimentary ductal system is suffi-
ciently filled by contrast material to be visualized.

% SUGGESTED READING

Levine MS. Benign Tumors of the Stomach and Duodenum. In RM
Gore, MS Levine, I Laufer (eds), Textbook of Gastrointestinal
Radiology. Philadelphia: Saunders, 1994:649-651.

Thoeni RF, Gedgaudas RK. Ectopic pancreas: Usual and unusual
features. Gastrointest Radiol 1980;5:37—42.
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A 44-year-old woman with stage IV breast carcinoma is status post bone marrow
transplant and high-dose chemotherapy.

FIGURE 3-9A CT of the abdomen at the level of the superior
mesenteric artery following intravenous contrast material. The gastric
wall is diffusely thickened. No oral contrast was administered, but the
stomach contains air. There is also bilateral pelviectasis with a delayed
nephrogram on the right.

FIGURE 3-9B Double-contrast upper gastrointestinal barium
examination: anteroposterior view of the stomach shows diffuse gas-
tric narrowing, which is somewhat more pronounced in the region of
the fundus and proximal body. The stomach was poorly distensible at
fluoroscopy.
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4 DIFFERENTIAL DIAGNOSIS

*

Diffusely infiltrating (scirrhous) adenocarcinoma of
the stomach: The radiographic appearance of diffuse
gastric wall thickening in a poorly distensible stomach
is radiographically indistinguishable from diffusely infil-
trating metastatic disease.

Diffusely infiltrating metastatic disease: Given the
patient’s clinical history, this is the most likely diagnosis.
Lymphoma: Diffuse gastric involvement with lym-
phoma may give this appearance. There is no regional
abdominal or retroperitoneal lymphadenopathy. The
spleen is normal size. When there is gastric involve-
ment of lymphoma, it may cross the pylorus to
involve the duodenum. The duodenum is normal in
this patient.

Infectious/inflammatory gastritis: Crohn’s disease,
chronic gastric ulcer disease with spasm, eosinophilic
gastritis, sarcoidosis, tuberculosis (TB), and brucellosis
are other causes of gastric wall thickening and luminal
narrowing. These more typically involve the gastric
antrum.

Physical /chemical gastritis: Corrosive gastritis,
postradiation injury, and hepatic arterial chemoinfusion

The pattern of gastric involvement is variable. Solitary
mass: 50%; multiple nodules: 30%; and linitis plastica
(diffusely infiltrating): 20%. The diffusely infiltrating
variety is most commonly seen in breast carcinoma.
Patients often present with early satiety, nausea, and
vomiting. This patient could not tolerate oral contrast
material due to severe nausea and vomiting.

RADIOLOGIC

The differential diagnosis for diffuse gastric wall thick-
ening with a poorly distensible lumen is fairly exten-
sive. Malignant causes head the list and are most com-
monly due to the diffusely infiltrating variety of adeno-
carcinoma of the stomach, metastatic disease, or non-
Hodgkin’s lymphoma.

Other causes of this radiographic appearance include
inflammation secondary to chronic gastritis, Crohn’s
disease giving a pseudo-Billroth I appearance,
cosinophilic gastritis, and sarcoidosis.

Infectious etiologies include TB and brucellosis. TB
may be radiographically indistinguishable from
Crohn’s disease as a cause of antral narrowing.
Physical /chemical causes are most commonly due to
corrosive gastritis and radiation therapy.

are other less common causes of this appearance.

% SUGGESTED READING

Eisenberg RL. Gastrointestinal Radiology: A Pattern Approach (2nd
ed). Philadelphia: Lippincott, 1990;205-222.

Jaffe M. Metastatic involvement of the stomach secondary to breast
carcinoma. AJR Am ] Roentgenol 1975;123:512-521.

Levine MS, Kong V, Rubesin SE, et al. Scirrhous carcinoma of the
stomach: Radiologic and endoscopic diagnosis. Radiology
1990;175:151-154.

Levine MS, Megibow AJ. Stomach and Duodenum: Carcinoma. In
RM Gore, MS Levine, I Laufer (eds), Textbook of
Gastrointestinal Radiology (vol.1). Philadelphia: Saunders,
1994,660-683.

% DIAGNOSIS: Diffusely infiltrating metastatic

breast carcinoma to the stomach (linitis plastica
appearance).

@ KEY FACTS

CLINICAL

& Metastatic disease to the stomach is not uncommon.
The most common organs of origin include malignant
melanoma, breast, lung, colon, prostate, leukemia, and
secondary lymphoma.
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A 38-year-old woman presents with nausea, vomiting, abdominal pain, and weight
loss. Her serum amylase and lipase levels were elevated.

FIGURE 3-10B Spot film of the gastric fundus from the same
examination. Gastric fold thickening is again seen, although the
mucosa appears intact. The esophagus (not shown) was normal in

FIGURE 3-10A Double-contrast upper gastrointestinal barium appearance.
examination: spot film of the stomach and duodenum. There is lobu-
lated fold thickening in the gastric fundus.
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4 DIFFERENTIAL DIAGNOSIS
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Hypertrophic gastritis: This is a condition character-
ized by glandular hyperplasia and increased acid secre-
tion, with thickened folds predominantly in the fundus
and body of the stomach. The majority of cases have
an associated peptic ulcer. The focal nature of fold
thickening in this case makes the diagnosis unlikely.
Ménétriers disease: The gastric folds are usually more
thickened than in hypertrophic gastritis, and there is
relative sparing of the antrum. There may be mass-like
fold thickening, although the abnormality is unlikely
to be as focal as in this case. The folds in Ménétriers
disease also tend to follow the distribution of normal
rugae, and there are increased secretions.

Lymphoma: Gastric lymphoma may cause irregular or
lobulated fold thickening due to submucosal infiltra-
tion or multiple submucosal masses. Submucosal infil-
tration by carcinoma may also cause this appearance.
Varices: Gastric varices typically appear as multiple,
smooth, lobulated, filling defects that tend to change in
size and shape on fluoroscopy. The serpentine appear-
ance of the folds in this case favors this diagnosis.

€ DIAGNOSIS: Isolated gastric varices.

® KEY FACTS

CLINICAL

Gastric varices are less likely to bleed than esophageal
varices. However, they may present with low-grade
bleeding or massive hematemesis.

Gastric varices are usually associated with esophageal
varices and are secondary to cirrhosis with portal
hypertension.

Isolated gastric varices may be caused by splenic vein
thrombosis, resulting in shunting of blood from the

spleen through the short gastric veins to the fundus,
where they anastomose with branches of the coronary
vein and esophageal plexus. With normal portal venous
pressure, the blood can drain via the coronary vein into
the portal vein without producing esophageal varices.

RADIOLOGIC
Gastric varices are characteristically multiple, lobulated,
serpentine masses, but they may produce a single poly-
poid mass in the fundus.

Gastric varices may be obscured on barium studies by
the normal overlying gastric rugae. Gastric varices are
seen radiographically in <50% of patients with uphill
esophageal varices.

It is important to examine the distal esophagus in
patients with gastric varices for identification of
esophageal varices.

A double-contrast barium technique is considered
more reliable than a single-contrast technique for iden-
tification of varices.

The isolated gastric varices in this patient were due to
splenic vein occlusion secondary to pancreatitis.
Because portal hypertension is much more common
than splenic vein occlusion, most patients with iso-
lated gastric varices are found to have portal hyper-
tension as the underlying cause.

% SUGGESTED READING

Evans JA, Delany F. Gastric varices. Radiology 1953;60:46-51.

Levine MS, Kieu K, Rubesin SE, et al. Isolated gastric varices:
Splenic vein obstruction or portal hypertension? Gastrointest
Radiol 1990;15:188-192.

Muhletaler C, Gerlock J, Goncharenko V, et al. Gastric varices sec-
ondary to splenic vein occlusion: Radiographic diagnosis and
clinical significance. Radiology 1979;132:593-598.




1 1 Vincent H.S. Low
History

A 33-year-old man presents with dyspepsia. He has had many hospital admissions
since childhood for recurrent pulmonary infections.

FIGURE 3-11A Full-column, single-contrast upper gastrointesti-
nal barium examination: view of the duodenum. There are nodular
indentations in the duodenal walls.

FIGURE 3-11B Double-contrast upper gastrointestinal barium
examination: view of the duodenum. The duodenal folds appear flat-
tened, smudged, and poorly defined.

FIGURE 3-11C Frontal chest radiograph. There is fibrosis and FIGURE 3-11D Contrast-enhanced CT of the upper abdomen.
bronchiectasis with a predominant upper lobe distribution. The pancreatic parenchyma has been replaced completely by fat.
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% DIFFERENTIAL DIAGNOSIS

*

Peptic duodenitis: This is a common condition that
may coexist with other pathologic conditions causing
the pulmonary changes, or may have occurred due to
steroid or other medication therapy used to treat the
lung condition.

Cystic fibrosis: This is the most likely diagnosis as it
would explain both the pulmonary and duodenal
changes. The patient’s age, however, is rather
advanced for this condition.

Scleroderma: Intestinal fibrosis from scleroderma may
produce this duodenal pattern and may also be associ-
ated with pulmonary fibrosis.

Tuberculosis (TB): TB would explain the upper lobe
fibrotic changes. Duodenal involvement, however, is
rare and usually results in strictures and fistulae.
Pancreatitis and other periduodenal inflammatory
processes: These conditions may cause the nonspecific
duodenal changes but do not adequately explain the
pulmonary abnormalities.

4 DIAGNOSIS: Cystic fibrosis.

% KEY FACTS

CLINICAL

Cystic fibrosis occurs in 1 in 2,000 births, predomi-
nantly in whites. Clinical and radiologic manifestations
occur due to viscous secretions.

The diagnosis is usually made clinically in infancy, but
in about 2% of patients, symptoms may not manifest

until after 18 years of age. Older patients present with
hepatobiliary or gastrointestinal tract symptoms.

With improvements in pulmonary care, increasing
numbers of cystic fibrosis patients are surviving into
adulthood.

A majority (85%) of patients will have malabsorption
due to impaired exocrine pancreatic secretions. These
secretions are viscous, low in bicarbonates, and low in
enzymes.

RADIOLOGIC

Duodenal changes are seen in 60% to 80% of patients
and consist of fold thickening, mucosal nodularity, fold
flattening, luminal dilatation, smudging, and poor defi-
nition of the mucosal fold pattern. These changes are
usually confined to the first and second portions of the
duodenum and occur without ulcerations.

In the small bowel, blobs of mucous result in a net-
work pattern of curved lines, predominantly involving
the distal small bowel.

Intestinal obstruction and impaction can occur during
and after childhood.

Pancreatic calcification may be evident on plain
radiographs.

% SUGGESTED READING
Phelan MS, Fine DR, Zentler-Munro L, et al. Radiographic abnor-

malities of the duodenum in cystic fibrosis. Clin Radiol
1983;34:573-577.

Taussig LM, Saldino RM, di Sant’Agnese PA. Radiographic abnor-

malities of the duodenum and small bowel in cystic fibrosis of the
pancreas (mucoviscidosis). Pediatr Radiol 1973;106:369-376.




1 2! Vincent H.S. Low

History

A 35-year-old man presents with several months of intermittent vomiting,

FIGURE 3-12A Double-contrast upper gastrointestinal barium examination:
anteroposterior view. There is a short segment of narrowing in the distal duode-
num with paradoxical dilatation of the adjacent proximal jejunum.

FIGURE 3-12B Double-contrast upper gastrointestinal barium examination:
spot view of the distal duodenum. The proximal jejunum is dilated with resultant
transverse stretching of the mucosal fold pattern. The mucosal folds otherwise
appear normal. There is lucency within the lumen of the dilated jejunum, indi-
cating a large filling defect, and the lumen of the narrowed distal duedenum
appears to pass centrally through this filling defect.
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4% DIFFERENTIAL DIAGNOSIS

+ Benign duodenal polyp with intussusception: A
solitary duodenal polyp is usually hyperplastic or ade-
nomatous.

o Polyposis syndrome: These polyps are either adeno-
mas or hamartomas. Characteristically, there will be
other polyps throughout the intestinal tract.

o Benign mesenchymal tumor: Leiomyoma and lipo-
ma are the most common of this group. These tumors
are usually submucosal but may demonstrate central
ulceration.

¢ Leiomyosarcoma: This usually occurs as a large, lobu-
Jated, submucosal mass, and ulceration or cavitation is
common.

¢ Duodenal carcinoma: This may present as a polypoid
mass but usually has more aggressive features, such as
infiltration and annular narrowing.

% DIAGNOSIS: Leiomyosarcoma with

intussusception.

% KEY FACTS

CLINICAL

o Leiomyosarcomas represent about 10% of duodenal
malignant tumors. These tumors arc typically slow
growing; therefore patients may remain asymptomatic
for a long period of time. Clinical presentations

include gastrointestinal bleeding and anemia, abdomi-
nal pain, epigastric mass, weight loss, and jaundice.

o These tumors are of smooth muscle origin, and they
vary in clinical and histologic degrees of aggression
from nearly benign to highly invasive.

& The tumor spreads by direct invasion of adjacent struc-
tures and metastases to the liver.

& Aggressive resection is indicated in surgical candidates.

RADIOLOGIC

o The majority of duodenal leiomyosarcomas (80%) occur
in the descending (D2) and transverse segments (D3).

« On barium studies, they usually appear as submucosal
masses, usually with ulceration or even cavitation. They
may enlarge to several centimeters in diameter but still
remain nonobstructive.

o Some tumors have a predominantly exoenteric growth
pattern. These will appear on barium studies as extrin-
sic lesions, more suggestive of a mass arising from an
adjacent structure, such as the pancreas. The full
extent of such tumors is assessed best by CT.

o Areas of necrosis result in low attenuation on CT, usu-
ally within the central portion of the tumor.

% SUGGESTED READING

Kanematsu M, Imada T, lianuluma G, et al. Leiomyosarcoma of the
duodenum. Gastrointest Radiol 1991;16:109-112.

Pujari BD, Deadhare SG. Leiomyosarcoma of the duodenum. Int
Surg 1976;61:237-238.




Vincent H.S. Low

A 75-year-old man has persistent nausea and vomiting since an abdominal aortic
aneurysm repair 1 month previously.

FIGURE 3-13A Upper gastrointestinal barium examination: view of
the distal duodenum. There is a tight stricture of the distal duodenum just
proximal to the ligament of Trietz. )

FIGURE 3-13B CT scan of the abdomen at the level of the proximal
aortic anastomosis following intravenous and oral contrast material. The
distal duodenum is the gas-filled structure immediately anterior to the
aorta, just to the left of midline. The enhancing longtitudinal, tubular
structures immediately anterior to the duodenum are the superior mesen-
teric artery and vein. There is no soft-tissue mass or abnormal fluid col-
lection in the vicinity.
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% DIFFERENTIAL DIAGNOSIS

*

Mesenteric root syndrome: This is the appropriate
clinical scenario for this condition, and the point of
narrowing does appear to correspond to the location
at which the duodenum passes between the superior
mesenteric artery and the aorta.

Duodenal obstruction by adhesions: The transverse
duodenum lies in close proximity to the site of major
surgery in this case. Extensive dissection of the
retroperitoneal tissues is required for this procedure,
and a dense inflammatory reaction may result in adhe-
sions and duodenal obstruction.

Intramural hematoma: Hemorrhage should always be
considered in the postoperative patient. The absence of
a para-aortic or paraduodenal soft tissue mass or fluid
collection excludes this possibility.

Duodenal malignancy: Duodenal carcinoma or inva-
sion of the duodenum from carcinoma of an adjacent
organ may present as a partially obstructing stricture.
The absence of a soft-tissue mass on CT scan excludes
this diagnosis.

% DIAGNOSIS: Duodenal obstruction by adhe-

sions after abdominal aortic aneurysm repair.

% KEY FACTS

CLINICAL

Complications involving the gastrointestinal tract fol-
lowing abdominal aortic aneurysm repair have been
reported in up to 30% of cases. Some of these compli-
cations carry a very high mortality.

Complications specifically involving the duodenum
include aortoduodenal fistula and resultant massive
hemorrhage, hematoma, retroperitoneal abscess, fibro-
sis and adhesion, ischemic stricture, and mesenteric
root syndrome.

Major aortic and retroperitoneal surgery is complicated
frequently by postoperative ileus, which may be quite
prolonged.

An aortoduodenal fistula may present with massive
intestinal hemorrhage. An abscess would typically pre-
sent with fever and leukocytosis. The various complica-
tions of mechanical obstruction and paralytic ileus usu-
ally present with nonspecific nausea and vomiting.

RADIOLOGIC

The location of the stricture in this case illustrates the
importance of continuing an examination of the upper
gastrointestinal tract to the level of the jejunum.
Cross-sectional imaging techniques such as CT and
ultrasound are useful in the evaluation of duodenal
strictures, particularly for detecting a mass arising from
the duodenum or one involving the duodenum from
an adjacent structure. A soft-tissue duodenal mass rais-
es the possibility of duodenal carcinoma or leiomyosar-
coma. Carcinoma of the pancreas, because of its close
proximity, may also involve the duodenum.
Paraduodenal fluid collections (cysts, abscess,
hematoma, pancreatic pseudocyst) would be seen as
low attenuation on CT and hypoechoic on ultrasound.
CT scanning is useful in this clinical scenario for
demonstrating the close proximity of the point of duo-
denal obstruction to the site of surgery, as well as to
demonstrate dense, adjacent inflammatory changes in
the retroperitoneum.

% SUGGESTED READING

Budorick NE, Love L. Duodenal obstruction after repair of abdomi-

nal aortic aneurysm. Radiology 1988;169:421-422.

Eisenberg RL. Miscellancous Abnormalities of the Stomach and

Duodenum—Duodenal Obstruction. In RM Gore, MS Levine, I
Laufer (eds), Textbook of Gastrointestinal Radiology.
Philadelphia: Saunders, 1994;724-726.
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History
A 35-year-old man presents with a 6-month history of diarrhea.
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FIGURE 3-14A Small-bowel follow-through barium examination:
spot film of the terminal ileum. The terminal ileum demonstrates lumi-
nal narrowing, known as the “string sign.” There is also involvement
of an adjacent loop of ileum. The intervening section of small bowel,
which is relatively dilated, is less involved by the disease process. Linear
ulceration is seen along the mesenteric border of the terminal ileumn. At
least two fistulae are seen along the antimesenteric border.

FIGURE 3-14B CT scan of the pelvis following intravenous and oral contrast material. The
terminal ileum and cecum demonstrate bowel wall thickening with inflammatory change in the
adjacent mesenteric fat.
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4 DIFFERENTIAL DIAGNOSIS

# Crohn’s disease: Involvement of the terminal ileum
and distal ileum, discontinuous segments of disease,
stricture, and fistulae formation are characteristic of
Crohn’s disease. The CT appearance is also typical,
with the marked mural thickening and inflammatory
change in the mesenteric fat.

¢ Ulcerative colitis: Ulcerative colitis can involve the
terminal ileum by backwash ileitis, but the discontinu-
ous involvement makes this diagnosis less likely.
Additionally, the fistula formation and inflammatory
change in the adjacent mesenteric fat are unusual.

¢ Ischemia: The distribution of discase makes a vascular
etiology lower in the differential. Ischemic insult to
bowel more commonly involves the left colon than the
right colon, and small bowel involvement is less common.

¢ Neoplasms: Adenocarcinoma more commonly involves
the duodenum and proximal jejunum. Lymphoma usu-
ally presents as polyps or large excavating lesions.

+ Infection: Tuberculosis (TB) is rare in developed
countries. Features that suggest TB rather than
Crohn’s disease include greater involvement of the
cecum than the terminal ileum. The ulcers tend to be
larger than in Crohn’s discase. Yersinia ileitis may also
have an appearance similar to Crohn’s disease, but the
disease is self-limited and the radiographic changes
would return to normal in time.

¢ Other perienteric inflammatory conditions:
Appendicitis or endometriosis are differential considera-
tions. The involvement of a loop of distal ileum in addi-
tion to the cecum and terminal ileum makes appendicitis
less likely. Endometriosis may cause serosal abnormality
of bowel, but not the strictures and fistulas seen in this
patient. Additionally, endometriosis more commonly
affects the sigmoid and transverse mesocolon.

4 DIAGNOSIS: Crohn’s disease.

# KEY FACTS

CLINICAL

¢ Crohn’s disease is an inflammatory bowel disease of
unknown etiology. There is a family history in approxi-
mately 40% of cases. The overall incidence is approxi-
mately 5 in 100,000. The age of onset is usually in
adolescence or young adulthood.

+ Early Crohn’s disease is a mucosal disorder character-
ized by aphthous erosions or ulcers, which can be
detected by a barium examination or endoscopy. The
disease progresses to the submucosa and eventually
becomes transmural. Any portion of the gastrointesti-

nal tract can be involved, although the terminal ileum
is the most common site of disease. Extraintestinal
involvement includes uveitis, arthritis, and erythema
nodosum. The treatment includes medical suppression
of the inflammatory reaction and surgical resection.
The disease often recurs following surgical resection,
often at the anastomotic site.

RADIOLOGIC

The radiologic diagnosis is typically made by a contrast
examination such as an upper gastrointestinal examina-
tion, small-bowel follow-through, enteroclysis, or bari-
um enema. The earliest changes of Crohn’s discase are
aphthous lesions or erosions, which appear as a central
fleck of barium surrounded by a translucent halo.
These initial changes occur in the mucosal lymphoid
tissue. The appearance is nonspecific and can be seen
in other inflammatory diseases.

With progression of disease, mural thickening occurs,
often >1 cm. The bowel wall thickening in Crohn’s
disease is usually greater than that seen in ulcerative
colitis. Asymmetric or discontinuous involvement of
the gastrointestinal tract is characteristic, as opposed to
the continuous involvement by ulcerative colitis. A
typical nodular, cobblestone appearance is seen consist-
ing of longitudinally oriented ulcerations.

The terminal ileum is the most common site of
involvement. Techniques to delineate the terminal
ileum include enteroclysis, peroral pneumocolon, and a
prone-angled compression view on SBFT. Strictures,
fistulae, and abscess formation are more commonly
seen in Crohn’s disease than in ulcerative colitis.

CT demonstrates the extraluminal extent of disease. The
most common CT finding in Crohn’s disease is bowel
wall thickening. Another common finding is inflamma-
tory change in the adjacent mesenteric fat. This mesen-
teric change is seen in Crohn’s disease rather than ulcer-
ative colitis as the former is a transmural process and the
latter is limited to the mucosa. Fibrofatty proliferation of
the mesentery and enlarged mesenteric lymph nodes are
also seen in Crohn’s disease. CT is also helpful in the
diagnosis of abscess formation.

# SUGGESTED READING

Hizawa K, Iida M, et al. Crohn’s disease: Early recognition and

progress of aphthous lesions. Radiology 1994;190:451-454.

Nanakawa S, Takahashi M, et al. The role of computed tomography

in management of patients with Crohn’s disease. Clin Imag
1993;17:193-198.

Yue NC, Jones B. Crohn’s disease: Prone-angled compression view

in radiographic evaluation. Radiology 1993;187:577-580.
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A 61-year-old woman has frequent and severe episodes of abdominal pain and

distention.

FIGURE 3-15A Barium small-bowel follow-through: 60-minute
frontal overview. There is a large area of mass effect in the right mid
abdomen, displacing loops of bowel. Caliber change is seen, with
dilatation of proximal small bowel. Abnormal separation of loops of
small bowel is present in the lower abdomen. The margins of small
bowel loops adjacent to these arcas of separation and mass effect
show spiculation.

FIGURE 3-15B Barium small-bowel follow-through: spot view of
the right lower quadrant. The mucosal folds are thickened, smooth in
some areas and nodular in others. No specific intraluminal mass is seen.
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% DIFFERENTIAL DIAGNOSIS

*

Mesenteric metastatic disease: Marked desmoplastic
reaction may be seen with certain metastatic tumors,
such as scirrhous gastrointestinal tract cancers and
breast cancer.

Carcinoid tumor: This would explain the region of
mass effect, which may be due to the tumor itself
together with surrounding fibrosis. Similarly, small-
bowel loop separation represents mesenteric infiltra-
tion, and the spiculation is due to the tumor’s desmo-
plastic response.

Endometriosis: This entity is unlikely, as the patient is
postmenopausal.

Crohn’s disease: This disorder could provide an
explanation for the inflammatory mass and mesenteric
inflammation. However, the lack of fistula formation
and terminal ileal disease makes this diagnosis unlikely.
Hemorrhage: Mesenteric and intramural hemorrhage
may occur with bleeding disorders or anticoagulant
therapy.

® DIAGNOSIS: Carcinoid tumor.

% KEY FACTS

CLINICAL

The tumor produces active hormones such as 5-
hydroxytryptamine, histamine, and serotonin. These
result in the carcinoid syndrome (cutancous flushing,
diarrhea, and bronchospasm) in the presence of metas-
tases to the liver.

RADIOLOGIC

Early tumors (<2 ¢m in diameter) are usually found in
the distal or terminal ileum as nonspecific smooth,
round mucosal, or submucosal masses.

When the tumor invades through the muscularis, sero-
tonin is released, resulting in an intense desmoplastic
reaction. This produces fibrosis with tethering, angula-
tion, and spiculation of adjacent loops of bowel. This
phenomenon may be well in excess of the extent of the
tumor mass itself. Actual extension of tumor beyond
the bowel will be seen as a soft-tissue mass displacing
and surrounding adjacent bowel loops. The tumor will
also spread through the mesentery.

On CT, a carcinoid tumor is seen as a mesenteric mass
with soft-tissue strands extending through the mesen-
tery toward adjacent bowel loops. Liver metastases are
usually well defined and hypervascular. They tend to
be iso- to hypoattenuating precontrast, hyperattenuat-
ing in the hepatic arterial dominant phase, and hypo-
to isoattenuating in the portal venous dominant phase.

# Carcinoid tumors account for one-fourth of small-
bowel tumors, and the ileum is the most common site
for malignant carcinoids.

& Carcinoids arise from enterochromaffin cells and are
slow growing, but essentially all are potentially malig-
nant. The jejunum may remain asymptomatic for many
years. Later, symptoms suggestive of a small-bowel
lesion may occur, such as intermittent obstruction,
diarrhea, and blood loss.

% SUGGESTED READING

Balthazar EJ. Carcinoid tumors of the elementary tract:
Radiographic diagnosis. Gastrointest Radiol 1978;3:47-56.

Herlinger H, Maglinte DDT. Tumors of the Small Intestine. In H
Herlinger, DDT Maglinte (eds), Clinical Radiology of the Small
Intestine. Philadelphia: Saunders, 1989;406—409.




Michael L. Kerner

History

A 49-year-old woman presents with crampy abdominal pain, steatorrhea, and
weight loss.

FIGURE 3-16A Barium small-bowel follow-through examination:
2 hours frontal overview. There is diffuse small-bowel dilatation, floc-
culation of the barium column, and reversal of the small-bowel fold

S . FIGURE 3-16B Barium small-bowel follow-through examination:
pattern (jejunization of the ileum).

spot film of an ileal loop. There is an intussuscepting mass in the right
lower quadrant that was transient.
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% DIFFERENTIAL DIAGNOSIS

L 4

Sprue, tropical or nontropical (celiac disease): The
hallmark is small-bowel dilatation with segmentation of
the barium column, flocculation, fragmentation, jeju-
nization of ileal loops, transient nonobstructive intus-
susceptions, and the “moulage sign” (50%).
Lymphoma of small bowel: Lymphoma does not
have signs of hypersecretion or jejunization but can
present as a diffuse small-bowel disease with nodular
fold thickening. Lymphoma can also be associated
with intussusceptions.

Crohn’s disease: This disorder typically involves the
terminal ileum and is characterized by skip areas, trans-
mural disease with fistula formation, and involves the
jejunum-ileum in 15% to 55% of cases. However,
Crohn’s is not associated with intussusceptions.

4 DIAGNOSIS: Nontropical sprue (celiac disease).

4 KEY FACTS

CLINICAL

Spruc is manifested by diarrhea and steatorrhea, as well
as fatigue, weight loss, anemia, neuropathy, stomatitis,
osteomalacia, and depression.

Nontropical sprue responds to a gluten-free diet, and
tropical sprue responds to antibiotics.

The diagnosis is made by duodenal or jejunal biopsy
showing total or subtotal villous atrophy and a clinical
and histologic response to a gluten-free diet or antibi-
otic regimen.

RADIOLOGIC

The classic radiographic findings in patients with sprue
are small-bowel dilatation, segmentation and floccula-
tion of barium, hypersecretion, and the “moulage sign.”
Jejunization of the ileum is the result of atrophy of
jejunal mucosal folds with an increase in ileal folds as an
adaptive response to increase functional surface area.
Intussusceptions are seen on small-bowel series in
approximately 20% of celiac patients. Intussusceptions
can be transient and asymptomatic and are diagnosed
when there is a localized filling defect with a “coiled-
spring” appearance.

% SUGGESTED READING

Cohen MD, Lintott DJ. Transient small bowel intussusception in

adult celiac disease. Clin Radiol 1978;29:529-534.

Eisenberg RL. Gastrointestinal Radiology. Philadelphia: Lippincott,

1983;448—451.

Rubesin SE, Herlinger H, Saul SH, et al. Adult celiac discase and its

complications. Radiographics 1989;9:1045-1065.




SE 1 7 Vincent H.S. Low

History

A 57-year-old woman presents with sudden onset of watery diarrhea, fever, and
abdominal tenderness.

FIGURE 3-17B CT scan of the mid abdomen following intra-
venous and oral contrast material. There is extensive nodular thicken-
ing of the wall of the colon. Ascites is present in the paracolic gutters.

FIGURE 3-17A Supine abdominal radiograph. Nodular haustral
fold thickening is seen in the transverse colon. There is also small-
bowel dilatation indicating ileus.
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% DIFFERENTIAL DIAGNOSIS

*

Pseudomembranous colitis: This is the best diagnosis
because of widespread thumbprinting in the colon,
ascites, and small bowel ileus.

Infectious colitis: Colitis with thumbprinting can be
seen with bacteria, including Salmonella and Eschevichia
coli, and parasites, including Anésakis and Amochae.
Ischemic colitis: The distribution is atypical for
ischemia since the watershed region is located toward
the splenic flexure. However, ischemia due to a vas-
culitis may not follow such vascular territories.
Intramural hemorrhage: A history of trauma, bleed-
ing disorder, or anticoagulant therapy would be con-
tributory.

Inflammatory bowel disease: This is unlikely because
Crohn’s disease is usually segmental, and ulcerative
colitis of this severity would tend to show toxic dilata-
tion as well.

Lymphoma: This is unlikely because there is usually a
large cavitary mass, most often localized to the right
colon. Diffuse changes may be seen in advanced dis-
seminated lymphoma, although lymphadenopathy
would be expected.

$ DIAGNOSIS: Pseudomembranous colitis.

% KEY FACTS

CLINICAL

Pscudomembranous colitis occurs due to toxins (A and
B) liberated by Clostridium difficile, a gram-positive
organism in patients with recent exposure to either
antibiotics (most commonly clindamycin, ampicillin, or
cephalosporins, but almost all antibiotics have been
implicated) or chemotherapy (usually methotrexate or
fluorouracil). Onset is usually within 2 days to 2 wecks
after introduction of the treatment but may be as late
as 8 weeks.

Clinical illness ranges from mild diarrhea to fulminant
colitis with toxic megacolon and death. Fever, leukocy-
tosis, and abdominal pain may also occur.
Characteristic pscudomembranes may be seen endoscop-
ically. However, the distal colon may appear normal in
up to 50% of patients. Visible pseudomembranes may
not have developed early in the course of the illness, and
colitis may be limited to the right colon and remain
undetected unless full colonoscopy is performed.

The diagnosis is established by detection of the specific
toxins in the stool, but this takes 2 days to complete.
Specific treatment is comprised of oral vancomycin or
metronidazole.

RADIOLOGIC

The plain abdominal radiograph is normal in >60% of
patients with pseudomembranous colitis. When abnor-
mal, thumbprinting due to mucosal edema is visible in
over half the cases. Other manifestations include
colonic or small bowel ileus and ascites.

Abdominal CT is more sensitive to the detection of
colonic or other manifestations of the disease, but up to
40% of patients have normal scans. CT has the advan-
tage of visualizing the colonic wall directly without hav-
ing to rely on the presence of luminal gas to render the
mucosal surface radiographically visible. Additional
signs include pericolonic stranding and ascites.

% SUGGESTED READING
Boland GW, Lee MJ, Cats A, et al. Antibiotic-induced diarrhea:

Specificity of abdominal CT for the diagnosis of Clostridium dif-
ficile disease. Radiology 1994;191:103-106.

Boland GW, Lee M]J, Cats A, Mueller PR. Pseudomembranous coli-

tis: Diagnostic sensitivity of the abdominal plain radiograph. Clin
Radiol 1994;49:473-475.

Fishman EK, Kavaru M, Jones B, et al. Pscudomembranous colitis:

CT evaluation of 26 cases. Radiology 1991;180:57-60.

Glick SN. Other Inflammatory Conditions. In RM Gore, MS

Levine, I Laufer (eds), Textbook of Gastrointestinal Radiology.
Philadelphia: Saunders, 1994;1156-1157.




Jeffrey T. Seabourn

History

A 56-year-old woman has fevers, left-lower quadrant tenderness, and an elevated
white blood cell count.

FIGURE 3-18A CT of the pelvis following rectal contrast material
administration. There is mild soft-tissue stranding in the fat sur-
rounding the sigmoid colon, with fluid and focal thickening at the
root of the sigmoid mesocolon. There is also a long segment of irreg-
ular luminal narrowing secondary to circumferential wall thickening
and an air-containing diverticulum.

FIGURE 3-18B Barium enema 3 weeks later: spot view of the sigmoid colon.
The sigmoid colon is narrowed and markedly distorted. An intramural track of bar-
ium extends inferiorly from the center of this diseased segment. Numerous divertic-
ula are seen in the descending colon.
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¥ DIFFERENTIAL DIAGNOSIS

*

Diverticulitis: The CT findings and clinical history
make this the most likely diagnosis. The lack of exten-
sive diverticular changes should not discourage one
from making this diagnosis.

Perforated colon cancer: Circumferential tumor infil-
tration can be difficult to distinguish from diverticuli-
tis. A longer segment of colonic involvement argues
against colon cancer. The saw-tooth appearance of the
lumen also favors diverticulitis.

Crohn’s disease: Mural thickening and pericolic

inflammatory changes may also be seen in Crohn’s dis-

ease. Crohn’s disease typically has eccentric mural
thickening as well as skip areas of colonic and small
bowel involvement.

Radiation colitis: There is no clinical history to sup-
port this diagnosis. Radiation therapy to the pelvis
would likely involve the rectum as well.

Ischemic colitis: Isolated ischemia of the sigmoid
colon would be unusual.

® DIAGNOSIS: Sigmoid diverticulitis.

# KEY FACTS

*

CLINICAL

Classic clinical features are left-lower quadrant pain,
tenderness, fever, and leukocytosis. Of patients with
diverticulosis, 15% to 30% will develop diverticulitis.
Clinical management includes antibiotics for mild dis-
ease and surgery for more severe cases. Percutaneous
abscess drainage and antibiotics can help convert
colonic surgery into a single- rather than a two-stage
procedure.

Complications of diverticulitis include perforation,
muscular hypertrophy and obstruction, pericolic

abscess, and vesicocolic fistula. Most inflammatory
complications are secondary to a ruptured diverticu-
lum and occur in a pericolic location.

The sigmoid colon is involved in 95%, and the cecum
in 5% of cases.

RADIOLOGIC

Contrast enema (CE) depicts the bowel lumen, spasm,
and muscle hypertrophy, but the pericolic inflammato-
ry changes can only be inferred indirectly. A CE
underestimates the degree of pericolic inflammatory
changes that are the hallmark of acute diverticulitis.
However, CE is often valuable in differentiating diver-
ticulitis from colon cancer.

The CT hallmark of acute diverticulitis is the presence
of inflammatory changes in the pericolic fat. Induration
and thickening of the root of the sigmoid mesocolon is
not pathognomonic but highly suggestive of sigmoid
diverticulitis.

On CT, associated diverticuli are scen in 84%, thick-
ened colonic wall in 79%, and pericolic fluid collec-
tions/abscess in approximately 35% of cases.

CT is not able to distinguish colon cancer from diver-
ticulitis in approximately 10% of cases.

CT should be the primary method of radiologic diag-
nosis as well as the method for evaluation and staging
of complicated diverticulitis.

% SUGGESTED READING
Birnbaum BA, Balthazar EJ. CT of appendicitis and diverticulitis.

Radiol Clin North Am 1994;32:885-898.

Johnson CD, Baker ME, Rice RP, et al. Diagnosis of acute colonic

diverticulitis: Comparison of barium enema and CT. AJR Am J
Roentgenol 1987;148:541-546.

Neff CC, vanSonnenberg E. CT of diverticulitis: Diagnosis and

treatment. Radiol Clin North Am 1989;27:743-752.

Pohlman T. Diverticulitis. Gastroenterol Clin North Am

1988;17:357-358.
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SE 1 9 Vincent H.S. Low

History

A 55-year-old man has a 2-month history of anorexia, nausea and vomiting, and
guaiac-positive stool.

FIGURE 3-19B Double-contrast barium enema: spot view of the
transverse colon. An extrinsic mass-like impression indents the superi-
or border of the transverse colon. The mucosal contour is spiculated,
but the mucosal folds are otherwise normal.

FIGURE 3-19A Double-contrast barium enema: spot view of the
hepatic flexure. There is a short segment of circumferential narrowing.
The mucosa here is slightly puckered but otherwise normal, with no
nodularity, ulceration, or fold thickening.

FIGURE 3-19C Single-contrast upper gastrointestinal examina-
tion: left posterior oblique view. An area of gross abnormality involves
the gastric antrum, where there is luminal narrowing, impaired dis-
tensibility, and course lobulation of the mucosal folds.
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# DIFFERENTIAL DIAGNOSIS

.

Cancer: Primary malignancy, including the possibility
of synchronous tumors, must be considered in the
presence of malignant-appearing mass lesions and stric-
tures.

Crohn’s disease: This discase is typified by multiple
skip and asymmetric lesions involving predominantly
distal small bowel and colon but may also involve
other segments of the gastrointestinal tract.

Serosal implants from disseminated peritoneal dis-
ease: The colon may be involved by disseminated
malignancy (e.g., ovarian cancer), paraneoplastic
processes (e.g., endometriosis), and inflammatory con-
ditions (e.g., peritoneal abscesses).

Mesenteric metastases involving the colon: This is
the most likely diagnosis, with the gastric antral abnor-
mality representing the primary malignancy.

¥ DIAGNOSIS: Mesenteric metastases to colon.

€ KEY FACTS

CLINICAL

The colon is not uncommonly involved by metastases,
and indeed symptoms produced by such lesions may be
the initial manifestadon of disseminated disease. The
colon may be involved by malignant spread via a number
of pathways, including direct invasion from an adjacent
tumor, spread via peritoneal ligaments and mesenteries,
and/or embolic hematogenous dissemination.

Direct invasion of the colon commonly arises from the
prostate, ovary, uterus, cervix, kidney, and gallbladder.
The location of colonic involvement is determined by
the site of the adjacent primary tumor.

Malignancy may reach the colon through the mesentery.
Carcinoma of the stomach will first involve the superior
border of the transverse colon by tracking down the
gastrocolic ligament. Pancreatic carcinoma may invade
the transverse colon via the transverse mesocolon and
will first involve the inferior border of the colon.
Carcinoma of the pancreatic tail may extend along the
phrenicocolic ligament to invade the splenic flexure.

¢ Intraperitoneal seeding most commonly occurs with

ovarian carcinoma but can also occur with gastric,
colon, and pancreatic malignancy. The locations of
these tumors are dictated by the flow of ascitic fluid
along peritoneal reflections. Tumor deposits will settle
in the most dependent portions of the peritoneal cavi-
ty, which are the pouch of Douglas or rectovesicular
space. Other common sites are the medial border of
the cecum, superior border of the sigmoid colon, and
the right paracolic gutter.

Hematogenous metastases most commonly arise from
melanoma but also from lung and breast carcinoma.

RADIOLOGIC

Involvement of the colon by an adjacent tumor may
appear as simple extrinsic mass effect displacing the
colon without evidence of fixation or tethering, even if
actual serosal invasion has not yet occurred.

Serosal involvement of the colon by tumor deposits,
whether by direct invasion, mesenteric spread, or
intraperitoneal seeding, will have a similar appearance.
The contour of the involved segment of bowel will
show puckering when viewed en face and spiculation
(“saw-tooth” contour) when viewed in profile. There
may be subtle mass effect. The segment of bowel will
be fixed and tethered.

Serosal changes may also be created by endometriosis
and inflammatory processes such as peritoneal abscess.

Hematogenous metastases manifest as a wide variety of
appearances, including bulky polyps, umbilicated or
ulcerated submucosal (“target”) masses, annular or
eccentric strictures, or long infiltrative segments of
irregular narrowing.

# SUGGESTED READING

Meyers MA. Intraperitoneal spread of malignancies and its effect on

the bowel. Clin Radiol 1981;32:129-146.

Rubesin SE, Furth EE. Other Tumors of the Colon. In RM Gore,

ES Levine, I Laufer (eds), Textbook of Gastrointestinal
Radiology. Philadelphia: Saunders, 1994;1213-1222.




Erik K. Paulson

History -
63-year-old woman with a palpable right upper quadrant mass.

HERE N

FIGURE 3-20A Dynamic contrast-enhanced CT scan of the upper FIGURE 3-20B CT of upper abdomen 5 minutes after intra-
abdomen. There is a large mass in the lateral segment of the left hepat- venous contrast material administration. Delayed image shows that
ic lobe with peripheral globular, “cloud-like” enhancement. the mass has “filled-in” with contrast material. Some hypoattenuated

areas remain centrally.

FIGURE 3-20C T2-weighted MRI of the upper abdomen (TR-
3683, TE-80). MRI shows a well-circumscribed mass with uniform,
homogenous, high-signal intensity.
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4 DIFFERENTIAL DIAGNOSIS

*

Hypervascular metastases: Mctastases to the liver
from an islet cell tumor of the pancreas, thyroid carci-
noma, breast carcinoma, and carcinoid tumors may be
hypervascular. Because hypervascular metastases may
cnhance in a fashion similar to normal liver paren-
chyma, they may be difficult to detect during the por-
tal venous dominant phase of enhancement. However,
the peripheral globular enhancement in this case would
be atypical for any hypervascular metastases. Further,
while metastases are typically of high signal intensity
compared to liver on T2-weighted MRI, they are not
usually this “bright.”

Focal nodular hyperplasia: These tumors are hamar-
tomas and have imaging characteristics similar to
hepatic parenchyma. On dynamic contrast-enhanced
CT during the hepatic arterial dominant phase, these
tumors typically have early intense uniform enhance-
ment, not present in this case. In about half of the
cases, there may be a central scar that may be of low
attenuation on a dynamic contrast-enhanced CT. On
T2-weighted MRI, these lesions may be slightly hyper-
intense but often are quite subtle, with signal charac-
teristics similar to those of normal liver.
Hepatocellular carcinoma: These tumors are often
heterogenous “ugly” masses that may invade the portal
and /or hepatic veins. While they are often hypervascu-
lar, they usually have areas of central enhancement due
to prominent central feeding arteries; they lack the
peripheral globular enhancement shown in this lesion.
Patients with hepatocellular carcinoma often have
underlying cirrhosis, which is not present here.
Metastatic colon cancer: Occasionally colon cancer
may present as a solitary mass in the liver. However,
colon carcinoma metastases are not hypervascular, very
rarely have delayed contrast enhancement, and are of
lower signal intensity on T2-weighted MRI than
shown in this case.

Cavernous hemangioma: This is the most likely diag-
nosis given the peripheral nodular enhancement pat-
tern and centripetal “fill-in.”

% DIAGNOSIS: Cavernous hemangioma of the liver.

# KEY FACTS

*

CLINICAL

Second to cysts, hemangiomas are the most common
benign tumor of the liver, with a reported incidence
ranging from 1% to 10%. There is a female predomi-
nance of 4 to 1.

Pathologically, the tumor represents numerous
endothelial-lined, blood-filled spaces. Larger heman-

giomas (<20 cm) are nearly always heterogenous, with
central areas of fibrosis, necrosis, and cyst formation.
Calcifications are uncommon.

Hemangiomas are one of the few tumors that can be
confidently diagnosed using noninvasive imaging tech-
niques, including ultrasound, dynamic contrast-
enhanced CT, MRI, or a Tc®*™-tagged red blood cell
scintigraphy. Biopsy is rarely indicated unless the lesion
has atypical features.

RADIOLOGIC

On precontrast CT, hemangiomas are usually of uni-
form low attenuation with well-circumscribed, lobulated
borders. On dynamic contrast-enhanced CT, heman-
giomas nearly always demonstrate globular enhancement
about the periphery. Over time (<30 minutes) the
tumors “fill-in” in a centripetal fashion. Large tumors
may have central areas of necrosis, fibrosis, or scar that
may not entirely “fill-in” with contrast material.

On T1-weighted MRI, the lesions are well circum-
scribed and of low signal intensity compared to the
hepatic parenchyma. On a dynamic contrast-enhanced
MRI with a gadolinium-chelate, hemangiomas demon-
strate enhancement identical to that described for
dynamic CT. On T2-weighted MRI, hemangiomas typ-
ically have a very high signal intensity, similar to that of
a hepatic cyst or fluid in the gallbladder or spinal canal,
leading some to call hemangiomas “light bulb” lesions.
Because of this characteristic appearance, MRI has
proven useful in distinguishing hemangiomas from
other hepatic tumors.

On ultrasound, hemangiomas are well circumscribed
and are uniformly hyperechoic relative to the liver
parenchyma. They may demonstrate enhanced
through-transmission but do not have a halo. With
color Doppler ultrasound, they usually do not have
central blood flow.

On Tc¥™-labeled red blood cell scintigraphy, heman-
giomas will appear as a defect in the early phases of the
scan that will “fill-in” on delayed scans. SPECT imag-
ing improves the accuracy in detecting and characteriz-
ing small hemangiomas.

% SUGGESTED READING

Nelson RC, Chezmar JL. Diagnostic approach to hepatic heman-

giomas. Radiology 1990;176:11-13.

Quinn SF, Benjamin GG. Hepatic cavernous hemangiomas: Simple

diagnostic sign with dynamic bolus CT. Radiology
1992;182:545-548.

Ros PR. Benign Liver Tumors. In RM Gore, MS Levine, I Laufer

(eds), Textbook of Gastrointestinal Radiology. Philadelphia:
Saunders, 1994;1861-1898.




HISTORY

David M. Hough

A 30-year-old woman presents with right-upper quadrant pain and intermittent

jaundice.

FIGURE 3-21A Contrast-enhanced CT scan of the liver. There is
a low-attenuation cystic structure situated medial to the gallbladder.
Adjacent scans showed the structure to extend from the porta hepatis
to the pancreatic head. The wall is smooth and well defined, and the
contents are of water attenuation. There is no dilatation of the intra-
hepatic bile ducts.

FIGURE 3-21B Percutaneous transhepatic cholangiogram shows
a large tubular contrast-filled structure communicating with the gall-
bladder and cystic duct.
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% DIFFERENTIAL DIAGNOSIS

*

Loculated biloma: A biloma would be unlikely in the
absence of a history of recent trauma or biliary surgery,
and would not have a well-defined tubular appearance
on cholangiography.

Enteric duplication cyst: These cysts can be of water
attenuation on CT but would be unlikely to follow the
line of the common bile duct and would not commu-
nicate with the biliary tree on cholangiography.
Hepatic cyst: The extrahepatic location of this struc-
ture on CT and communication with the biliary tree
on cholangiography excludes this diagnosis.
Choledochal cyst: This is the most likely diagnosis
since on CT the cystic structure is in the expected
location of the extrahepatic biliary tree, and on cholan-
giography the cyst is confirmed to be in continuity
with the biliary tree.

Pancreatic pseudocyst: A pscudocyst could have this
appearance on CT, but the cholangiogram excludes
this diagnosis.

Biliary cystadenoma: A cystadenoma would be
unlikely because of the extrahepatic location. Biliary
cyst adenomas are usually intrahepatic, of low atten-
uation, and may have internal septa and a thick,
irregular wall.

9 DIAGNOSIS: Choledochal cyst.

@ KEY FACTS

CLINICAL

Choledochal cysts are an uncommon cause of biliary
obstruction and are characterized as cystic dilatation of
the extrahepatic or intrahepatic biliary tree, or both.
They are three times more common in females than
males. Although they may present at any age, they are
typically discovered in children and young adults, with
60% presenting before the age of 10 years.

The classic clinical triad of pain, jaundice, and abdomi-
nal mass occurs in only 30% of patients.

The ctiology is unknown, but they are thought to be
related to an anomalous insertion of the common bile
duct (CBD) into the pancreatic duct proximal to the
ampulla, resulting in chronic reflux of pancreatic

*

enzymes into the biliary tree. They are associated with
other biliary anomalies, including a double CBD, dou-
ble gallbladder, absent gallbladder, atresia of bile ducts,
sclerosing cholangitis, congenital hepatic fibrosis, and
annular pancreas.

Complications include cholangitis, biliary cirrhosis,
portal hypertension, calculi, and cyst rupture. They are
associated with an increased risk of carcinoma of the
bile duct.

RADIOLOGIC

The diagnosis can be made with CT and ultrasound if
direct communication between the cyst and the biliary
tree can be shown. Appearances depend on the extent
of involvement and degree of dilatation. Scans may
show mild dilatation of the extrahepatic biliary tree, or
a large water attenuation mass in the porta hepatis.
Cholangiography may be necessary to demonstrate
communication with the biliary tree. Percutaneous
transhepatic cholangiography (PTC) allows detailed
imaging of the intrahepatic ductal anatomy in addition
to imaging the cyst. Endoscopic retrograde cholan-
giopancreatography (ERCP) provides detailed infor-
mation about the distal portion of the CBD and about
the often anomalous junction with the pancreatic duct.
Tc%?™-hepatobiliary scanning shows late filling of the
cyst with delayed clearance, and effectively excludes all
other possibilities from the differential diagnosis.

Type I: the most common type (89% to 90%), charac-
terized by cystic or fusiform dilatation of the CBD
Type II (2%): diverticulum from the CBD

Type III (1% to 5%): choledochocele; characterized by
dilatation of the intraduodenal portion of the CBD
Type IV: multiple cysts of the extrahepatic and intra-
hepatic bile ducts

Type V: Caroli’s disease; multiple intrahepatic duct cysts

% SUGGESTED READING
Crittenden SL, McKinley MJ. Choledochal cyst: Clinical features and

classification. Am ] Gastroenterol 1985;80:643-647.

Savedar SJ, Benenati JF, Venbrux AC, et al. Choledochal cysts:

Classification and cholangiographic appearance. AJR Am J
Roentgenol 1991;156:327-331.

Todani T, Watanabe Y, Narusue M. Congenital bile duct cyst. Am J

Surg 1977;134:263-269.




Philip T. McAndrew

History

A 54-year-old white woman has had right-upper quadrant pain over a period of
week. Jaundice developed within the previous 48 hours. On examination she was
febrile, and initial blood work revealed leukocytosis.

P

FIGURE 3-22B There is impaired filling of the gallbladder, with
multiple filling defects in the neck and cystic duct suggesting calculi.

FIGURE 3-22A Endoscopic retrograde cholangiopancreatogra-
phy demonstrated an eccentric filling defect in the common bile duct
at the level of the cystic duct. There is proximal dilatation of the bil-
iary system.
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@ DIFFERENTIAL DIAGNOSIS

*

Gallbladder carcinoma: A malignant mass arising from
the gallbladder neck and extending to the common
hepatic duct may produce this cholangiographic appear-
ance. Conversely, an aggressive cholangiocarcinoma
extending to the cystic ducts needs to be considered.
Lymphadenopathy: The strategic position of the
common hepatic duct in the porta hepatis allows it to
be compressed by lymphadenopathy and other mass
lesions in this location.

Mirizzi’s syndrome: This is the most likely diagnosis
given this constellation of clinical findings (acute
cholecystitis with obstruction) and imaging findings
(extrinsic-appearing obstruction of the common hepat-
ic duct and impaired opacification of the gallbladder
suggestive of partial cystic ductal obstruction).

% DIAGNOSIS: Mirizzi’s syndrome.

% KEY FACTS

*

CLINICAL

In Mirizzi’s syndrome, there is jaundice because of
obstruction of the common hepatic duct at its junction
with the cystic duct, which is due to periductal inflam-
matory changes occurring around a calculus impacted
in the distal cystic duct.

Patients present with features of acute cholecystitis
(abdominal pain and tenderness, fever, and leukocyto-
sis) as well as jaundice. Occasionally, jaundice resolves
spontaneously with conservative management of the
cholecystitis.

It is important to make this diagnosis before operative
management because it is difficult to identify the various
ducts coming out of the resultant inflammatory mass.
As a result, the surgeon may inadvertently ligate the
common hepatic duct, mistaking it for the cystic duct.
Type I Mirizzi’s syndrome occurs when there is an
impacted calculus in the cystic duct. Type II is much
less common and occurs when a stone erodes from the
gallbladder into the bile duct.

RADIOLOGIC

Plain radiographs may demonstrate the offending cal-
culus if sufficiently radiodense, especially if one of the
stones is seen to be separate and more medial to the
main cluster of gallstones. The plain film is also useful
for correlation with cholangiographic or CT studies.
Cholangiography typically demonstrates a smooth, lat-
eral, extrinsic narrowing of the common hepatic duct.
There will be proximal biliary dilatation, and a calculus
may actually be visible in the adjacent, expected posi-
tion of the cystic duct.

On CT scan, an inflammatory mass will be seen in the
porta hepatis. The greater contrast resolution of CT
usually allows visualization of the cystic duct calculus.
The nonspecific features of acute cholecystitis and bil-
iary dilatation may also be present.

% SUGGESTED READING
Toscano RL, Taylor PH, Peters J, Edgin R. Mirizzi syndrome. Am

Surgeon 1994;60:889-891.

Zeman RK. Cholelithiasis and Cholecystitis. In RM Gore, MS

Levine, I Laufer (eds), Textbook of Gastrointestinal Radiology.
Philadelphia: Saunders, 1994;1651-1652.




Vincent H.S. Low

History

A 65-year-old man with jaundice and anorexia.

FIGURE 3-23A Percutaneous transhepatic cholangiogram with sep-
arate punctures of both the left and right ductal systems. There is dilata-
tion and crowding of all opacified intrahepatic bile ducts, with failure of
opacification of the central intrahepatic ducts at their confluence.

FIGURE 3-23B Contrast-enhanced CT scan at the level of porta
hepatis. There is biliary ductal dilatation, but no discrete enhancing
mass is identified. The liver itself shows atrophy, especially of the left
hepatic lobe.

FIGURE 3-23C Contrast-enhanced CT scan at the level of porta
hepatis. The same CT image viewed at a narrow “liver” window. A
subtle region of altered attenuation is seen in the porta hepatis central
to the dilated ducts with vague, central periductal enhancement.
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*

Cholangiocarcinoma: Hilar type (Klatskin tumor).
This is the most likely diagnosis to explain all the signs
observed.

Sclerosing cholangitis: This can result in tight biliary
strictures that will extend over a long segment. However,
the absence of ectasia or stricturing elsewhere in the bil-
iary tree makes this diagnosis less likely.

Hepatic or hilar tumor: Bile ducts may be com-
pressed by adjacent primary hepatic or metastatic hilar
or hepatic tumor deposits. The absence of visible mass
lesions on CT scan would not support this possibility.
Traumatic biliary stricture: A relevant history of biliary
trauma, including violent injury, jatrogenic (surgical)
misadventure, or a deliberate biliary diversion procedure
would be required to consider this possibility.

4 DIAGNOSIS: Hilar cholangiocarcinoma

(Klatskin tumor).

# KEY FACTS

CLINICAL

Clinical presentations include jaundice, anorexia,
weight loss, vague abdominal discomfort, and abnor-
mal liver function tests.

Risk factors include sclerosing cholangitis, choledochal
cysts, congenital hepatic fibrosis, Clonorchis sinensis
infection, and thorotrast exposure.

RADIOLOGIC

Cholangiocarcinoma of the hilar type is usually scir-
rhous in nature. The resulting tumor is infiltrative and
usually poorly defined. There is associated marked bil-
iary dilatation above the obstruction and hepatic atro-
phy of the segments involved.

Ultrasonography is most useful to identify dilated
ducts, as well as segmental or lobar atrophy seen as
crowded dilated bowel ducts. The tumor mass is nor-
mally not seen, but if it is, it usually appears echogenic.
CT is most sensitive in detecting the offending mass,
which will appear less dense than the normal liver on
precontrast scans. Following intravenous contrast mate-
rial administration, a variable enhancement pattern is
seen, and some tumors demonstrate delay enhancement
several minutes after the injection. CT is very sensitive
to the detection of associated lobar atrophy.

Imaging is used to assess extension of tumor, most
commonly to the liver parenchyma and the hepato-
duodenal ligament. Lymphadenopathy may be recog-
nized but is often underestimated due to the presence
of tumor extension to normal-sized nodes. Vascular
invasion is relatively unusual.

Cholangiography is required to evaluate the extent of the
tumor. The severity of the obstruction often requires
opacification of ducts both from above and below, and
requires correlation with cross-sectional imaging to
ensure that all obstructed segments are opacified.

% SUGGESTED READING

Klatskin G. Adenocarcinoma of the hepatic ducts at its bifurcation
within the porta hepatis. Am J Med 1965;38:241-246.

Ward EM, Stephens DH. Neoplasms of the Gall Bladder and Biliary
Tract. In RM Gore, MS Levine, I Laufer (eds), Textbook of
Gastrointestinal Radiology. Philadelphia: Saunders,
1994;1718-1723.

Most cholangiocarcinomas are found at the hepatic
duct confluence, as in this case. Distal duct and intra-
hepatic types are less commonly seen.
Morphologically, the hilar type is usually a scirrhous
infiltrating tumor causing a stricture. The intrahepatic
type appears as a nonspecific, ill-defined mass lesion
with contrast enhancement and areas of necrosis. The
distal duct type is usually small and appears as a short
stricture or a small polypoid mass.




Mary T. Keogan

History

A 67-year-old woman presents with abdominal pain and weight loss.

FIGURE 3-24A Dynamic contrast-enhanced CT of the upper
abdomen. There is a mass with scattered calcifications in the head of the
pancreas and mild intrahepatic ductal dilatation.

FIGURE 3-24B Endoscopic retrograde cholangiopancreatography
showing a pancreatogram. Calcifications are noted in the region of the
pancreatic head. The pancreatogram shows intraluminal filling defects in
the main pancreatic duct.
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% DIFFERENTIAL DIAGNOSIS

*

Pancreatic carcinoma: This diagnosis is unlikely in
view of the calcifications, which are rarely seen in
pancreatic adenocarcinoma.

Cystic pancreatic neoplasm: A microcystic adenoma
of the pancreas may contain calcification, but small
cysts, typically <2 cm in diameter, would also be visible.
Pancreatic islet cell tumor: These tumors may calci-
fy but typically show marked enhancement due to
hypervascularity.

Chronic pancreatitis: Pancreatitis often manifests as
diffuse glandular enlargement, although it may present
as a focal mass. Parenchymal and/or intraductal calcifi-
cations may or may not be present.

@ DIAGNOSIS: Chronic pancreatitis.

% KEY FACTS

*

CLINICAL

Symptoms at presentation are usually nonspecific,
although patients may have either or both weight loss
and upper abdominal pain.

+ A history of long-term alcohol abuse is often present.

*

Most patients have had a prior episode of acute pan-
creatitis; with each episode, there is progressive pancre-
atic parenchymal destruction.

RADIOLOGIC

Endoscopic retrograde cholangiopancreatography
(ERCP) is the most sensitive test for early disease, as
duct strictures, side branch enlargement, and intralu-
minal filling defects may be seen before CT and ultra-
sound changes occur.

Intraluminal filling defects in the pancreatic ducts on
ERCP usually represent mucin collections, which may
be detected before they calcify and thus before they
are apparent on CT.

Either CT or ultrasound may show a heterogenous
gland due to the presence of fat and fibrosis. Encapsu-
lated fluid collections or pseudocysts may also be present.
The gland size is variable and may be involved cither dif-
fusely or focally. The gland may be normal in size, small
(atrophy of the gland), or large (recent pancreatitis).

CT may also show a focal mass with or without dilata-
tion of the pancreatic and/or bile ducts.

Calcifications are present in only 50% of cases, therefore a
noncalcified mass can still represent chronic pancreatitis.

% SUGGESTED READING
Ferrucci JT, Wittenberg J, Mack EB, et al. Computed body tomog-

raphy in chronic pancreatitis. Radiology 1979;130:175-182.

Luetmer PH, Stephens DH, Ward EM. Chronic pancreatitis:

Reassessment with current CT. Radiology 1989;171:353-357.




Mary T. Keogan

Hisrory
A 27-year-old woman has upper abdominal discomfort. She had been well previously.

FIGURE 3-25A Contrast-enhanced CT of the upper abdomen shows a
cystic mass in the body of the pancreas with a well-defined enhancing wall.
Thin, incomplete septa are seen arising from the anterior wall.

FIGURE 3-25B Endoscopic retrograde cholangiopancreatography show-
ing a pancreatogram. The main pancreatic duct is displaced inferiorly in its
mid-portion but is not narrowed or disrupted.
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% DIFFERENTIAL DIAGNOSIS

*

Pancreatic pseudocyst: The pancreatic body and tail
are good locations for pseudocysts, but the patient
would be expected to have a previous history of pan-
creatitis. Pseudocysts often communicate with the pan-
creatic duct at ERCP.

Mucinous cystic tumor: This is the most likely diag-
nosis since these tumors typically have one or a few
large cysts (>2 cm) and well-defined septations.
Calcifications are uncommon.

Serous cystic tumor: This diagnosis is unlikely as the
classical features of numerous small cysts (<2 cm) with
an enhancing central “scar” are not present. These
tumors often show calcifications.

€ DIAGNOSIS: Mucinous cystic tumor.

€ KEY FACTS

CLINICAL

Cystic pancreatic tumors are much less common than
pancreatic ductal adenocarcinoma.

They typically occur in 40- to 60-year-old patients;
women are more common than men (9 to 1).
Symptoms such as pain or jaundice are uncommon.
The cysts are often an incidental finding.

Although these tumors have malignant potential, they
are slow growing and have an indolent course.

RADIOLOGIC

CT or ultrasound shows a cystic mass, typically <6
cysts in number and >2 c¢m in size, with thin or thick
intervening septa.

Calcifications are seen in 14%. There is no central scar.
(A central scar is typical of a serous tumor.)
Communication with the pancreatic duct is uncom-
mon at ERCP, unlike pseudocysts.

Radiologically, one cannot differentiate a cystadenoma
from a cystadenocarcinoma.

A biopsy is indicated if there is no good history of pan-
creatitis to exclude pseudocyst and also to differentiate
benign from malignant tumors. Histologically, the muci-
nous tumors almost always have some foci of malignancy.

% SUGGESTED READING

Friedman AC, Lichtenstein JE, Dachman AH. Cystic neoplasms of

the pancreas: Radiological-pathological correlation. Radiology
1983;149:45-50.

Itai Y, Moss AA, Ohtomo K. Computed tomography of cystadeno-

ma and cystadenocarcinoma of the pancreas. Radiology
1982;145:419-425.




Mary T. Keogan

Hisrory
A 61-year-old woman has weight loss and a history of peptic ulcer disease.
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FIGURE 3-26A Ultrasound of the upper abdomen in the transverse plane. A hypoe-
choic mass is seen in the body of the pancreas anterior to the portal venous confluence.

FIGURE 3-26B Contrast-enhanced CT of the upper abdomen
during the arterial dominant phase. There is an enhancing mass in the
pancreatic body. There is atrophy of the pancreatic tail and dilatation
of the main pancreatic duct.
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# DIFFERENTIAL DIAGNOSIS

e Pancreatic islet cell tumor, nonfunctioning: These
tumors do not secrete hormones and are clinically
silent. Hence, they are often of larger size at presenta-
tion than functioning tumors. They may calcify.

¢ Pancreatic islet cell tumor, functioning: Gastrin-
oma is a likely diagnosis in view of the history of pep-
tic ulcer disease. Insulinomas are the most common
functioning tumor but are usually small and not asso-
ciated with peptic ulcers. Calcifications are rare in
functioning tumors.

+ Pancreatic hypervascular metastasis (e.g., renal):
This diagnosis is unlikely since pancreatic metastases
are usually not isolated.

4 DIAGNOSIS: Gastrinoma.

4 KEY FACTS

CLINICAL
¢ These tumors present early with symptoms of gastric
hypersecretion (Zollinger-Ellison syndrome [ZES]).
& Peptic ulcers are often resistant to medical manage-
ment and present in atypical locations—e.g., the post-
bulbar region. The most common location continues

to be the duodenal bulb.

¢ They are associated with multiple endocrine neoplasm
syndrome, type 1.

RADIOLOGIC

o Islet cell tumors are very vascular and, when large
enough, are seen on CT as an enhancing pancreatic
mass.

o Up to 50% of gastrinomas have metastasized to the
liver at the time of presentation (typically hyperen-
hancing metastases); hence, CT is important for stag-
ing. By comparison, only 10% of insulinomas will have
metastases at the time of presentation.

& Barium studies often show associated peptic ulcers,
which may be multiple and/or postbulbar.

+ Gastrinomas causing ZES usually originate in the head
of the pancreas or the duodenum.

4 SUGGESTED READING

Frucht H, Doppman JL, Norton JA, et al. Gastrinomas: Comparison
of MR imaging with CT, angiography and ultrasound. Radiology
1989;171:713-717.

Semelka RC, Ascher SM. MR Imaging of the pancreas. Radiology
1993;188:593-602.

Wank SA, Doppman JL, Miller DL, et al. Prospective study of the
ability of computed axial tomography to localize gastrinomas in
patients with Zollinger-Ellison syndrome. Gastroenterology
1987,92:905-912.




Mary T. Keogan

History

A 55-year-old woman presents with progressive back pain and rapid weight loss.

FIGURE 3-27A Contrast-enhanced CT of the pancreas. There is a
low-attenuation mass in the head of the pancreas with dilatation of the
pancreatic duct and associated atrophy of the gland. Note the absence of
pancreatic calcifications.

FIGURE 3-27B Contrast-enhanced CT at a more caudal level. The
superior mesenteric artery is compressed and the surrounding fat planes are
obliterated, indicating complete vascular encasement by tumor. This finding
indicates that the patient is unresectable.
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% DIFFERENTIAL DIAGNOSIS

¢ Pancreatic adenocarcinoma: This patient has the clas-
sic appearance of a pancreatic carcinoma: a nonenhanc-
ing mass in the pancreatic head associated with
obstruction of the pancreatic duct and atrophy of the
body and tail.

¢ Chronic pancreatitis: There may be a focal mass in
patients with chronic pancreatitis that, in the absence
of calcifications (50%), is indistinguishable from pan-
creatic carcinoma. It often requires a biopsy to make
this distinction.

¢ Pancreatic lymphoma: Lymphoma rarely arises in the
pancreas. Involvement of peripancreatic nodes is more
typical. Associated abdominal lymphadenopathy would
also be expected.

¢ Pancreatic metastases: Malignancy of the lung, breast,
kidneys, or gastrointestinal tract may spread hematoge-
nously to the pancreas. This diagnosis should be con-
sidered if there is a history of a primary malignancy.

® DIAGNOSIS: Pancreatic adenocarcinoma.

@ KEY FACTS
CLINICAL

¢ Pancreatic carcinoma presents late in the course of the
disease, usually with liver and nodal metastases. Less
than 30% are resectable at initial presentation.

% SUGGESTED READING

DelMaschio A, Vanzulli A, Sironi S, et al. Pancreatic cancer versus

Zeiss J, Coombs RJ, Bielke D. CT presentation and staging accuracy

Pancreatic carcinoma is more common in

blacks.

There is an association between pancreatic ca

and smoking and familial pancreatitis. There is no
association, however, with alcohol usc,

RADIOLOGIC

Typically, a focal mass is present (75% in the pancreatic
head). On contrast-enhanced CT, 95% are of low
attenuation. Typically the masses are nonenhancing,
but they may appear isoattenuating postcontrast.

The pancreatic duct may be dilated and the pancreatic
parenchyma atrophic.

Local extension is present in 90% of patients—i.e., either
or both into the duodenum and the celiac/ porta hepatis
lymph nodes. Vascular encasement (superior mesenteric
or celiac artery) indicates an unresectable tumor.

CT is 95% accurate in determining unresectability, but
it is only 50% accurate in determining resectability as
small liver metastases and peritoneal implants may not
be detected.

chronic pancreatitis: Diagnosis with CA 19-9 assessment, US,
CT, and CT-guided fine-needle biopsy. Radiology
1991;178:95-99,

of pancreatic adenocarcinoma. J Pancreatol 1990,7:49-53.




Vincent H.S. Low

HisTory

A 30-year-old man with a history of intravenous drug abuse presents with fever
and abdominal pain.

FIGURE 3-28 Contrast-enhanced CT scan of the upper abdomen. The spleen is enlarged, and
there are several low-attenuation lesions. These lesions are of variable size and their contours are ill-
defined. The smaller lesion anteriorly demonstrates a horizontal level, suggesting the presence of fluid
or debris. Some of the other larger lesions also demonstrate central foci of high attenuation, consis-
tent with hemorrhage or debris within a liquefied lesion.
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4 DIFFERENTIAL DIAGNOSIS

L 4

Pyogenic abscess: In the immunocompetent patient,
an abscess is usually due to aerobic organisms, includ-
ing Salmonella, which develop in the setting of under-
lying splenic damage.

Opportunistic infection: In the immunocompro-
mised patient, unusual organisms including fungi,
Mycobacterium tuberculosis, M. avium-intracellulare,
and Prenmocystis carinii may infect the liver and
spleen. The lesions usually appear as multiple microab-
scesses.

Lymphoma: Diffuse histiocytic or immunoblastic
types of lymphoma are seen occasionally as ill-defined,
low-attenuation splenic masses on CT.

Hematoma: This should be considered in the context
of trauma or a coagulopathy, either due to an underly-
ing disease state or as a result of therapy.

Metastases: Apart from malignant melanoma, macro-
scopic metastases to the spleen are very unusual. In the
immunocompromised patient, disseminated Kaposi’s
sarcoma may occur, although there is usually evidence
of disseminated disease elsewhere.

Cysts: Simple cysts are relatively uncommon and
appear as round, well-defined, water attenuation lesions
but become atypical in appearance if complicated by
infection or hemorrhage. Hydatid cysts (Echinococcus
infection) should be considered in patients exposed to
areas where this condition is endemic.

4 DIAGNOSIS: Splenic abscesses, Candida.

% KEY FACTS

CLINICAL

Splenic abscesses are uncommon, but their frequency
has grown because of an increasing number of
immunocompromised patients. Specific diseases at risk
for splenic abscess include sickle cell anemia, childhood
granulomatous disease, and diabetes mellitus.

The spleen may be infected by several routes, includ-
ing metastatic hematogenous infection (e.g., bacterial
endocarditis), contiguous infection (e.g., infected pan-
creatitis), infection of splenic infarcts, trauma, and
immunodeficiency states. One-fifth of splenic abscesses
have no apparent underlying source.

The mortality rate for splenic abscess has historically
been very high—up to 70%—but with earlier diagnosis
by imaging, improved antibiotic therapy, image-guided
diagnostic aspiration for identification of organisms, as
well as for percutaneous drainage, the mortality has
been reduced to <10%.

Over half of splenic abscesses are infected by aerobic
organisms, especially gram-positive cocci. Fungi are
found in about one-fourth of splenic abscesses.

The classic clinical picture of a splenic abscess is com-
prised of fever, chills, left-upper quadrant pain and ten-
derness, and splenomegaly. However, the majority of
patients do not present with this classic picture early in
the disease process, and signs localizing to the left
upper quadrant are often absent.

Complications of an abscess, such as rupture, sub-
phrenic abscess, and peritonitis, will occur if the diag-
nosis is delayed, and these are associated with a high
mortality rate.

RADIOLOGIC

CT is the optimum diagnostic modality for the diag-
nosis of splenic infection, with a reported sensitivity of
up to 96%. Not only will this technique localize a
splenic abscess but it will also provide anatomic and
diagnostic information about the perisplenic area, is
useful for showing evidence of adjacent disease, and
helps plan for surgical or radiologic intervention.

A bacterial abscess appears as a low-attenuation mass
lesion with an ill-defined, thick, and irregular rim.
There may be slight peripheral enhancement.
Occasionally, the abscess contains gas. There may be
internal septa and/or fluid-debris levels.

Fungal infections essentially occur only in immunocom-
promised patients. The lesions are usually small, typical-
ly <2 ¢m in diameter and usually <5 mm. These lesions
are therefore difficult to detect on imaging. When seen,
they appear as nonenhancing, low-attenuation lesions
on CT. Occasionally, they may demonstrate a “bull’s
eye” appearance on ultrasound or CT. Tuberculosis
commonly involves the spleen in its miliary form.
However, the lesions are usually small, <1 cm in size,
and difficult to visualize on imaging. The macronodular
form of the disease (tuberculoma) is a rare manifesta-
tion, appearing as large, single or multiple, ill-defined
low-attenuation masses.

In the patient with AIDS, the spleen may be infected
by M. avium-intracellulare or P. cavinii organisms.
The individual infected foci are usually tiny, resulting
only in splenomegaly on imaging. Over time, the
lesions may calcify.

Image-guided intervention is an ideal method of sam-
pling these lesions to allow for identification of the
organism(s). Percutaneous abscess drainage is a reason-
able option to surgical resection, and on occasion is
completely curative.

€ SUGGESTED READING
Freeman JL, Jafri SZ, Roberts JL, et al. CT of congenital and

acquired abnormalities of the spleen. Radiographics
1993;13:597-610.

Kawashima A, Fishman EK. Benign Splenic Lesions. In RM Gore,

ES Levine, I Laufer (eds), Textbook of Gastrointestinal
Radiology. Philadelphia: Saunders, 1994;2251-2258.




Rendon C. Nelson

FIGURE 3-30A Noncontrast CT of the upper abdomen. There is FIGURE 3-30B Dynamic contrast-enhanced CT of the liver dur-
an isoattenuating, faintly perceptible mass in the liver just under the ing the hepatic arterial dominant phase. There is a hyperattenuating
dome of the diaphragm. mass in the liver with a small hypoattenuating focus centrally.

FIGURE 3-30C Dynamic contrast-enhanced CT of the liver dur-
ing the portal venous dominant phase. The mass is isoattenuating to
normal hepatic parenchyma. The central hypoattenuating focus con-
tinues to be apparent.
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% DIFFERENTIAL DIAGNOSIS

¢ Hepatocellular carcinoma (HCC): Some well-
differentiated hepatomas may have these attenuation
and enhancement characteristics, but when as large as
this particular lesion, they are usually heterogenous.
Hepatocellular adenoma: In the absence of internal
hemorrhage, these benign tumors may have an identi-
cal appearance. A history of oral contraceptive use
might suggest favoring adenoma over focal nodular
hyperplasia.
Hypervascular metastasis: Many of these metastatic
implants will be visualized only in the hepatic arterial
phase, although when they are this large, they are usu-
ally hypoattenuating precontrast as well as hypoattenu-
ating in the portal venous dominant phase.
Cavernous hemangioma: This mass has #o enhance-
ment features of a hemangioma. The peripheral nodu-
lar or cotton-wool enhancement pattern characteristic
for these benign lesions is not present.
Focal nodular hyperplasia (FNH): This is the most
likely diagnosis since the mass has the classic features
of FNH, particularly when the lesions are this large. A
hepatic adenoma without internal hemorrhage, howev-
er, could have a similar appearance.
Regenerating nodule: These masses are predominant-
ly supplied by the portal vein, similar to normal
parenchyma, and do not enhance significantly in the
hepatic arterial dominant phase.

4 DIAGNOSIS: Focal nodular hyperplasia.

@® KEY FACTS
CLINICAL
FHN is much more common in woman (85%); they
typically present in the third to fifth decade of life.
They are usually asymptomatic and therefore detected
incidentally. Only 10% are symptomatic, presenting
with an abdominal mass or pain.
FNH are noz associated with oral contraceptives,
although there is evidence that oral contraceptives

increase the otherwise low propensity for intratumoral
hemorrhage.

The alpha-fetoprotein level is normal.

FNH are benign tumors that do not degenerate into
well-differentiated hepatocellular carcinomas.

RADIOLOGIC

Histologically, FNH are composed of hepatocytes, bile
ducts, and Kuppfer cells to a variable degree (there is a
much higher population of Kuppfer cells compared to
adenomas), laid along fibrous strands that coalesce
centrally to form a scar. These features determine the
imaging findings.

Most FNH are solitary, but 20% are multiple.
Classically, they are isoattenuating precontrast, hyper-
attenuating during the hepatic arterial dominant phase,
and isoattenuating during the portal venous dominant
phase. These differences are reflected in Tc**™-sulfur
colloid scintigraphy.

A central hypoattenuating scar is present about 50% of
the time, but this finding is not specific for FNH as it
can also be seen in hepatic adenomas and hepatocellu-
lar carcinomas. On MRI, the scar tends to be of high
signal intensity on T2-weighted images in FNH and of
low signal intensity in HCC.

# SUGGESTED READING

Klatskin G. Hepatic tumors: Possible relationship to the use of oral
contraceptives. Gastroenterology 1977;73:386-394.

Lee MJ, Saini S, Hamm B, et al. Focal nodular hyperplasia of the
liver: MR findings in 35 proven cases. AJR Am J Roentgenol
1991;156:317-320.

Park CH, Kim SM, Intenzo CM, et al. Focal nodular hyperplasia of
the liver: Diagnosis by dynamic and SPECT scintigraphy. Clin
Nucl Med 1993;18:701-703.

Procacci C, Fugazzola C, Cinquino M, et al. Contribution of CT to
characterization of focal nodular hyperplasia of the liver.
Gastrointest Radiol 1992;17:63-73.

Shamsi K, De Shepper A, Degryse H, et al. Focal nodular hyperplasia
of the liver: Radiologic findings. Abdom Imag 1993;18:32-38.
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History

A 62-year-old man has a long-standing history of postprandial abdominal bloating,.
Laboratory values include a normal bilirubin level and slight elevation of alkaline
phosphatase, serum glutamic-oxaloacetic transaminase, and serum glutamic-pyruvic
transaminase.

FIGURE 3-31 Balloon occlusion cholangiogram of the intrahepatic ducts during endoscopic ret-
rograde cholangiogram. There are multiple sites of narrowing and dilatation, involving both the right
and left intrahepatic bile ducts in a diffuse fashion. No intraluminal filling defects are appreciated.
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% DIFFERENTIAL DIAGNOSIS

*

Bile duct carcinoma: Bile duct carcinomas typically
have the appearance of a short biliary stricture and
proximal biliary obstruction. In the case illustrated
here, the intrahepatic biliary system is diffusely
involved. Bile duct carcinoma can rarely involve much
of the biliary system in a diffuse fashion. It should be
remembered that bile duct carcinoma can occur sec-
ondary to underlying primary sclerosing cholangitis,
another cause of biliary duct narrowing.

Primary sclerosing cholangitis (PSC): The appearance
of multifocal strictures diffusely involving the biliary tree
is typical of PSC. This is the most likely diagnosis.
Secondary sclerosing cholangitis: This process has a
radiologic appearance that simulates that of PSC. The
clinical history is important in distinguishing the two
entities. Secondary sclerosing cholangitis is associated
with a history of recurrent biliary infections from calcu-
lus disease, a surgical stricture, or a choledochoenteros-
tomy, all features that are absent in the case presented.

% DIAGNOSIS: Primary sclerosing cholangitis.

# KEY FACTS

CLINICAL

PSC is a rare, chronic hepatobiliary disease of
unknown cause. It is characterized by patchy, progres-
sive fibrosis of either the intrahepatic or extrahepatic
biliary ducts, or both.

PSC is seen primarily in males, with a male-to-female
ratio of 3 to 1. It typically occurs in the third to fifth
decades.

PSC is associated with inflammatory bowel disease.
Sixty percent of patients have ulcerative colitis. On the
other hand, between 1% and 4% of patients with
chronic ulcerative colitis develop PSC. Five percent of
patients with PSC have Crohn’s disease.

The HLA-B8 antigen is present in 60% to 80% of
patients with PSC.

PSC seems to originate in the intrahepatic ducts and
progresses to involve the extrahepatic ducts. Extra-
hepatic ductal involvement eventually occurs in >90%
of patients. Some studies indicate that intrahepatic
ducts are almost always included (often to a greater
degree than extrahepatic ducts).

No histologic feature is pathognomonic for PSC.
Typically, concentric layers of connective tissue sur-
round the ducts, with a sparse, mixed inflammatory
infiltrate.

PSC can progress to biliary cirrhosis or bile duct
carcinoma.

The diagnosis is based on clinical features (recurrent
right-upper quadrant pain and symptoms of chronic
cholestasis, including jaundice and pruritus) and the
appearance at cholangiography. The clinical and histo-
logic findings overlap with those of primary biliary
cirrhosis. However, the latter entity typically affects
middle-aged women, does not involve the extrahepat-
ic ducts, and is associated with high titers of antimito-
chondrial antibodies.

RADIOLOGIC

The appearance of PSC at cholangiography is that of
multifocal strictures that are diffusely distributed, usu-
ally involving both the intrahepatic and extrahepatic
bile ducts.

On occasion, the disease is confined to the intrahepatic
or extrahepatic ducts alone.

The strictures are usually short and annular, and locat-
ed between normal or slightly dilated segments.

% SUGGESTED READING
Clement AR. The Interpretation of the Direct Cholangiogram. In

RN Berk, AR Clemett (eds), Radiology of the Gallbladder and
Bile Ducts. Philadelphia: Saunders, 1977;285-330.

Meyers WC, Jones RS. Primary Sclerosing Cholangitis. In WC

Meyers, RS Jones (eds), Textbook of Liver and Biliary Surgery.
Philadelphia: Lippincott, 1990;351-358.
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Kelly S. Freed

History -

Patient A: a 31-year-old woman who had been in a motor vehicle accident presents
with gross hematuria. Patient B: a 21-year-old woman who also had been in a
motor vehicle accident presents with microscopic hematuria.

FIGURE 4-1A Patient A: Contrast-enhanced CT through the
bladder. Extravasation of contrast material is seen from the right later-
al aspect of the urinary bladder. The bladder is not well distended, and
it is difficult to determine if the rupture is intra- or extraperitoneal. A
CT cystogram or conventional cystogram could be performed to clar-
ify this issue.

FIGURE 4-1C Patient B: Spot film from a conventional cys-
togram via a Foley catheter. There is a fracture of the left inferior pubic
ramus. Contrast material is extravasating into the left inguinal region.

FIGURE 4-1B Patient A: Anteroposterior plain film of the abdomen
performed following the contrast-enhanced CT scan. Contrast material
is seen superior to the bladder, tracking up along the right paracolic gut-
ter and adjacent to the liver.
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® DIFFERENTIAL DIAGNOSIS

*

The differential diagnosis for both patients includes
intraperitoneal bladder rupture, extraperitoneal
bladder rupture, or a combination of the two.

In patient A, intraperitoneal rupture is diagnosed
because the contrast outlines the right paracolic gutter
and liver.

In patient B, extraperitoneal rupture is diagnosed
because the contrast material does not flow into the
peritoneal cavity but extends into the proximal thigh
via the left inguinal region. There is an associated frac-
ture of the inferior pubic ramus.

€ DIAGNOSIS: Patient A: intraperitoneal bladder
rupture. Patient B: extraperitoneal bladder rupture.

% KEY FACTS

CLINICAL

Bladder rupture can be seen following blunt or pene-
trating trauma and may be extraperitoneal, intraperi-
toneal, or both.

Extraperitoneal bladder rupture is more common,
composing approximately 80% of cases, and is fre-
quently associated with pelvic fractures. The rupture
usually occurs at the base of the bladder. Intraperi-
toneal bladder rupture occurs at the dome of the blad-
der when the bladder is distended. Pelvic fractures are
seen less commonly in intraperitoneal bladder rupture
than in extraperitoneal bladder rupture.
Intraperitoneal rupture is more common in children
than adults.

Physical findings of bladder rupture include hematuria
and the inability to urinate. Significant hematuria (>50
red blood cells/high-power field) is a sensitive indica-
tor of bladder trauma.

Intraperitoneal bladder rupture requires surgery with
bladder closure, whereas extraperitoneal bladder rupture
can be managed with catheter drainage, antibiotics, and
clinical follow-up.

RADIOLOGIC

Radiologic diagnosis includes conventional cystogra-
phy and CT of the abdomen and pelvis, including CT
cystography.

In extraperitoneal rupture, there are often associated
fractures of the pubic rami or anterior pelvic ring. The
extravasated contrast material can track down into the
proximal thigh or scrotum. The extravasated contrast
material may be ill-defined and feathery or contained.
With intraperitoneal rupture, the contrast material
flows freely into the peritoneum and may outline
bowel loops or the paracolic gutters.

CT of the abdomen and pelvis performed with the
bladder only mildly or moderately distended is not as
sensitive as conventional cystography for bladder injury.
However, recent articles have demonstrated that CT
cystography is comparably sensitive to conventional cys-
tography. The bladder must be well distended on the
CT study, cither from instillation of contrast material
through a Foley catheter or by using delayed images.
Postdrainage CT images should also be obtained.

4 SUGGESTED READING
Bodner DR, Selzman AA, Spirnak JP. Evaluation and treatment of

bladder rupture. Semin Urol 1995;13:62-65.

Horstman WG, McClennan BL, Heiken JP. Comparison of comput-

ed tomography and conventional cystography for detection of
traumatic bladder rupture. Urol Radiol 1991;12:188-193.

Rehm CG, Mure AJ, O’Malley KF, Ross SE. Blunt traumatic blad-

der rupture: The role of retrograde cystogram. Ann Emerg Med
1991;20:845-847.




Mary T. Keogan

History

A 56-year-old woman presents with a low-grade fever.

FIGURE 4-2A Noncontrast linear coronal tomogram of the renal FIGURE 4-2B Five-minute anteroposterior view of the kidneys

arca. Extensive calcifications are noted in the right kidney. during an intravenous urogram. There is no excretion of contrast

Calcifications are also noted in the upper and lower pole calyces of the material from the right kidney. Calcifications are noted in the right

left kidney. proximal ureter. The left upper pole calyces are dilated, and there is no
filling of the left lower pole calyces.

FIGURE 4-2D Noncontrast CT of the lower abdomen. There are
dense calcifications in the right kidney and ureter. Low-attenuation
areas are noted in the left lower pole consistent with a dilated collect-
ing system.

FIGURE 4-2C Tc**™-diethylenetriamine penta-acetic acid scan of

the renal area in the posteroanterior projection. There is marked

reduction of activity in the left lower pole, with a faint rim of cortical

activity. No right renal activity is seen.
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# DIFFERENTIAL DIAGNOSIS

*

Renal tuberculosis (TB): This is the best diagnosis due
to extensive replacement of the nonfunctioning right
kidney by calcification, producing a “putty” kidney.
Calcifications in the ureter are also typical. Pyonephrosis
is present in the lower pole of the left kidney.
Granulomatosis pyelonephritis: This inflammatory
process is usually related to a staghorn calculus.
Calcification in the ureter is atypical.

Schistosomiasis: This infection characteristically affects
the distal ureters, causing dilation and/or stenosis. The
proximal ureters and ureteropelvic junctions are rarely
involved. Schistosomiasis typically causes bladder calcifi-
cation, but renal calcifications are uncommon.

# DIAGNOSIS: Tuberculosis with right autone-

phrectomy and left lower pole pyonephrosis.

% KEY FACTS

CLINICAL

Renal TB results from hematogenous spread of tuber-
culous bacilli to the kidneys. Ureteral involvement is
secondary to bacilluria from the kidneys.

Although both kidneys are usually involved, the disease
process is typically more severe in one kidney.

Patients are typically >40 years and present with hema-
turia, frequency, dysuria, or suprapubic pain.

Ten percent of patients may be asymptomatic and have
sterile urine.

RADIOLOGIC

Radiographic findings depend on the extent of the dis-
ease process but are present in the majority of cases of
renal TB.

Papillary necrosis is common and may be extensive.
Necrosis in renal granulomas may lead to the forma-
tion of communicating cavities.

Parenchymal calcifications are present in 50% of
patients. They may be amorphous in association with
granulomatous masses, or dense in healed tuberculo-
mas. Renal calculi develop in 20% of patients.
Parenchymal scarring occurs in 20% of patients, either
localized or involving the entire kidney. There are also
associated calcifications and underlying calyceal abnor-
malities.

Calyceal abnormalities are common, with multiple
irregular strictures of the infundibula and subsequent
hydrocalycosis.

Renal function is impaired in 50% of patients. Ante-
grade or retrograde pyelography is required for
evaluation.

Advanced disease eventually results in a nonfunction-
ing kidney (autonephrectomy or “putty” kidney).
These cases are associated with extensive calcifications.
Failure of contrast material excretion often signifies the
presence of tuberculous pyonephrosis due to stricture
formation.

Abnormalities of the ureters occur in 50% of cases of
renal TB due to ulceration, with fibrosis, stricture, and
calcification. Alternating segments of dilation and
stricture produce a characteristic beaded appcarance.
Shortening of the ureter may also occur, producing a
“pipestem” appearance.

Other sites of urinary tract involvement include the
prostate, epididymis, scrotum, and bladder, producing
calcification with abscess formation and fistulous tracts.

# SUGGESTED READING

Renal Inflammatory Disease. In NR Dunnick, RW McCallum, CM
Sandler (eds), Textbook of Uroradiology. Baltimore: Williams &
Wilkins, 1991;135-157.

The Ureter. In NR Dunnick, RW McCallum, CM Sandler (eds),
Textbook of Uroradiology. Baltimore: Williams & Wilkins,
1991;287-319.

Elkin M.Urogenital Tuberculosis. In HM Pollock, H Elkin (eds),
Clinical Urography. Philadelphia: Saunders, 1990;1020-1052.




Mary T. Keogan

HISTORY S
A 70-year-old man has a prior history of urinary tract surgery.

FIGURE 4-3B Retrograde loopogram that also opacifies both
upper collecting systems. The left upper collecting system is normal.

The right ureter is abnormal, with a “champagne glass” deformity in
FIGURE 4-3A Anteroposterior antegrade nephrostogram of the the mid ureter.

right kidney. There are filling defects in the right renal pelvis and an
abrupt obstruction to the contrast column in the right proximal urcter.
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% DIFFERENTIAL DIAGNOSIS

+ Recurrent transitional cell tumor: The urinary diver-
sion procedure suggests surgery for previous carcino-
ma of the bladder. The mass and filling defects within
the right ureter may represent either a recurrent or a
metachronous transitional cell carcinoma (T'CC).

# Obstructing blood clot: A blood clot could form in
the right ureter, particularly since there has been
recent surgery. This diagnosis would also be favored if
there were a history of anticoagulation therapy.

o Infectious debris (fungus ball): A collection of thick
debris, especially in the presence of infection, could
cause obstruction of the ureteropelvic junction or the
right ureter.

% DIAGNOSIS: Recurrent and obstructing transi-
tional cell carcinoma of the right mid-ureter.

© KEY FACTS
CLINICAL

o Pain and hematuria are the most common presenting
features of recurrent TCC.

¢ In a patient with a previous history of bladder carcino-
ma, pain and hematuria may represent recurrent tumor
cither within the residual bladder or in the upper tracts.

RADIOLOGIC

o Forty percent of patients present with a nonfunction-
ing kidney on intravenous urography due to long-
standing ureteral obstruction.

¢ A filling defect in the lumen of the ureter is the key
diagnostic finding.

« Multiple polypoid discrete masses within the pelvica-
lyceal system or urcter are a common finding.

& “Bergman’s sign” is dilation of the ureter distal to a
ureteral mass not associated with a renal calculus.

¢ Localized expansion of the ureter at the level of the
tumor (“champagne glass” or “wine goblet” deformi-
ty) is a key finding.

o CT may be valuable when intravenous urography or
retrograde pyelography is unsuccessful. Pre- and post-
contrast CT may also be useful for distinguishing
enhancing tumor from a nonopaque calculus.

% SUGGESTED READING

Baron RL, McClennan BL, Lee JKT, et al. Computed tomography
of transitional cell carcinoma of the renal pelvis and ureter.
Radiology 1982;144:125-130.

Pollack HM. Long-term follow-up of the upper urinary tract for
transitional cell carcinoma: How much is enough? Radiology
1988;167:871-872.




M. Gena Fredervick

IIISTORY R

A 63-year-old woman status post abdominal aortic aneurysm repair presents with
abdominal pain, fever, leukocytosis.

FIGURES 4-4A and 4-4B Two scquential images from a contrast-enhanced CT of the abdomen. A synthetic graft containing contrast-
enhanced blood is surrounded by low-attenuation fluid within the native aneurysmal abdominal aorta. There are segmental areas of low attenua-
tion involving the majority of the right kidney, with relative sparing of segmental portions of the posterior aspect of the right kidney. Curvilinear,
peripheral subcapsular enhancement of the right kidney is also present. There is a persistent, although patchy, nephrogram in the left kidney, with
perinephric inflammatory stranding, as well as low attenuation within the left psoas muscle.
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4 DIFFERENTIAL DIAGNOSIS

+ Renal abscess: Renal abscesses tend to present as
more focal, well-rounded areas of low attenuation pro-
ducing a focal contour abnormality of the kidney.
Typically, there will be enlargement of the involved
kidney with perinephric inflammatory changes. The
low attenuation in the left psoas muscle and adjacent
left perinephric inflammatory change could be due to
either a psoas abscess or postoperative hematoma.
Renal neoplasm: A renal neoplasm may contain areas
of decreased attenuation due to tumor necrosis.
However, a renal neoplasm would be more mass-like,
deforming the renal contour. If possible, measuring
the attenuation values of a focal mass before and after
contrast material administration is useful.

Renal infarction: The segmental pattern of involve-
ment with curvilinear renal subcapsular enhancement
of the right kidney is most consistent with renal infarc-
tion. The clinical scenario of recent abdominal aortic
aneurysm repair with graft placement also suggests this
as the most likely diagnosis. The changes in the left
kidney are most consistent with ischemia or acute
tubular necrosis (ATN). The low attenuation within
the left psoas muscle and left perinephric stranding
may be postoperative in nature, indicative of
hematoma or seroma. This appearance may also be
seen with an aneurysmal leak.

# Acute pyelonephritis: The abnormal persistent nephro-
gram of the left kidney as well as the left perinephric
inflammatory changes with low attenuation in the left
psoas may be indistinguishable from severe acute
pyelonephritis. However, one might expect more diffuse
enlargement of the left kidney. Pyelonephritis typically
has a segmental distribution, as is the case within the
right kidney; however, the curvilinear enhancement in
the subcapsular right renal cortex argues for renal infarc-
tion due to the presence of capsular collaterals.

@ DIAGNOSIS: Renal infarction.

® KEY FACTS

CLINICAL

Renal infarction typically presents with sudden onset of
severe flank pain, fever, and hematuria. Nausea and
vomiting are seen in 50% of patients.

The clinical and laboratory findings, although consis-
tent with renal infarction, are nonspecific and often

suggest alternative diagnoses, including an acute surgi-
cal abdomen.

Renal infarction may be secondary to complications of
atherosclerotic disease, with resultant thrombosis or
embolic occlusion of the renal artery, typically at the
renal ostia. Post-traumatic dissection of the renal
artery with subsequent thrombosis may also result in
renal infarction.

Iatrogenic causes include prolonged cross-clamp time
from abdominal aneurysm repair. An aortic dissection
may also extend into the abdominal aorta and involve
the renal ostia. This more commonly involves the left
kidney.

Laboratory findings include moderate leukocytosis and
albuminuria in most cases, and microscopic hematuria
in 50% of cases.

RADIOLOGIC

The differential diagnosis for a striated nephrogram
includes acute pyelonephritis, renal contusion, renal
vein thrombosis, and ureteral obstruction.

The subcapsular rim sign is helpful in establishing a
diagnosis of renal infarction. This sign is the result of col-
lateral flow to the capsular plexus, which supplies the
outer 2 to 4 mm of cortical rim via perforating branches.
The subcapsular rim sign is not pathognomonic of
renal arterial infarction, because it may also be seen in
renal vein thrombosis and ATN. This pattern of sub-
capsular enhancement, however, serves as a crucial dis-
tinguishing feature in the differential diagnosis
between infarction and pyelonephritis.

The subcapsular or cortical rim sign should not be
confused with the rim or shell nephrogram of
hydronephrosis.

% SUGGESTED READING

Bankoff MS, Sarno RC, Mitcheson HD. Computed tomography dif-
ferentiation of pyelonephritis and renal infarction. CT
1984;8:239-243.

Glazer GM, Francis IR, Brady TM, Teng SS. Computed tomogra-
phy of renal infarction: Clinical and experimental observations.
AJR Am ] Roentgenol 1983;140:721-727.

Hilton S, Bosniak MA, Raghavendra BN, et al. CT findings in acute
renal infarctdon. Urol Radiol 1984;6:158-163.

Saunders HS, Dyer RB, Shifrin RY, et al. The CT nephrogram:
Implications for evaluation of urinary tract disease. Radiographics
1995;15:1069-1085.

Wong WS, Moss AA, Federle MP, et al. Renal infarction: CT diag-
nosis and correlation between CT findings and etologies.
Radiology 1984;150:201-205.




Amnthony M. Foti

History .

A 50-year-old man has back pain and an elevated serum creatinine.

FIGURE 4-5A Axial T1-weighted MRI of the abdomen. There is FIGURE 4-5B Axial fat-suppressed T2-weighted MRI of the
a well-circumscribed mantle of soft tissue surrounding the aorta and abdomen. The mantle of soft tissue is mildly hyperintense and rela-
abutting the inferior vena cava. The mass does not displace the aorta tively homogenous.

anteriorly away from the spine and is isointense to muscle.

FIGURE 4-5C Axial contrast-enhanced T1-weighted MRI fol-
lowing the intravenous administration of a gadolinium-chelate. There
is uniform enhancement of the soft tissue mass.
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% DIFFERENTIAL DIAGNOSIS

+ Malignant retroperitoneal fibrosis (RPF): Imaging
cannot differentiate malignant from nonmalignant
RPF reliably; however, malignant RPF tends to be
more heterogeneous on T2-weighted images.
Malignant lymphadenopathy and lymphoma: These
entities tend to displace the aorta anteriorly, away from
the spine.

Idiopathic RPF: The periaortic distribution and signal
characteristics are classic for this entity.

@ DIAGNOSIS: Idiopathic (nonmalignant)
retroperitoneal fibrosis.

@ KEY FACTS

CLINICAL

RPF is a rare disorder in which a fibrotic plaque encas-
es the aorta and extends laterally to engulf the inferior
vena cava (IVC) and ureters. It usually begins near the
aortic bifurcation and extends cephalad to the renal
hila. Occasionally, it may extend cranially into the
mediastinum or anteriorly into the mesentery.

At the time of diagnosis, 70% of patients are 30 to 60
years of age.

Symptoms are nonspecific and include dull back pain,
fatigue, and weight loss. Laboratory values include ele-
vated serum creatinine levels and erythrocyte sedimen-
tation rates.

Two-thirds of cases are idiopathic (Ormond’s disease).
The presumed mechanism is autoimmune, likely a
response to leakage of ceroid, an insoluble lipid, from
atherosclerotic plaques into periaortic tissue. Twelve
percent of cases are secondary to methysergide admin-
istration; beta blockers, hydralazine, methyldopa, and
bromocriptine have also been implicated. Other causes
include malignancy, hemorrhage, and aneurysms (so-
called perianeurysmal fibrosis).

Malignant RPF is an intense desmoplastic response to
retroperitoneal metastases from a variety of primary
malignancies (breast, lung, thyroid, gastrointestinal
tract, genitourinary tract, and Hodgkin’s lymphoma).
There are only scattered malignant cells, and thus deep
surgical biopsy is required to differentiate benign from
malignant RPF.

Histologically, perianeurysmal fibrosis (also referred to
as an inflammatory aneurysm) is identical to RPF. The
only difference is the caliber of the aorta.

RPF usually results in ureteral dilatation by impairing
peristalsis, rather than directly invading the ureter.
RPF may obstruct the IVC and, rarely, the portal vein
or common bile duct.

Treatment consists of a combination of surgery to
release the ureters (ureterolysis) and steroids.

RPF has a similar histology and is associated with other
systemic sclerosing diseases, including sclerosing cholan-
gitis, orbital pseudotumor, mediastinal fibrosis, and

Riedel’s thyroiditis. There is also an association with
other immune-mediated connective tissue disorders such
as ankylosing spondylitis, Wegener’s granulomatosis, sys-
temic lupus erythematosus, Raynaud’s disease, polyarter-
itis nodosa, and systemic vasculitis. RPF is associated
with the major histocompatibility complex HLA-B27.

RADIOLOGIC

On intravenous urography there is hydronephrosis
with medial deviation of the middle third of the
ureters, which then taper near the L4-5 level. This is
in contrast to most cases of lymphoma and other caus-
es of lymphadenopathy, which are not associated with
a desmoplastic response and thus cause lateral devia-
tion of the ureters due to mass effect.

On CT, a homogeneous mantle of soft-tissue
envelopes, but does usually not displace, the aorta. It
extends laterally to involve the IVC and ureters, but
usually does not extend >1 cm lateral to the ureters. It
may obstruct the gonadal vessels. The margins are usu-
ally sharply circumscribed and not nodular. However,
it may be ill-defined, although the margin characteris-
tics cannot be used to distinguish benign from malig-
nant RPF reliably. Precontrast, it is isoattenuating with
the psoas muscles. Postcontrast, the soft-tissue mass
enhances uniformly, although enhancement diminishes
with the chronicity of the disease.

On ultrasound, a homogeneous hypoechoic perivascu-
lar mantle is characteristic.

With MRI, the soft-tissue mass is relatively homoge-
neous on all imaging sequences. It is isointense to
psoas muscle on T1-weighted images. The signal
intensity on T2-weighted images and the enhancement
on T1-weighted images post-gadolinium-chelate
administration vary with the stage. Early in the discase,
the cellular nature of the infiltrate results in high signal
intensity on T2-weighted images and discernible con-
trast enhancement. Late in the disease, the signal
intensity on T2-weighted images and contrast enhance-
ment decreases, reflecting the fibrotic process. Hetero-
geneous high signal intensity on T2-weighted images
suggests malignancy, while uniformly low signal sug-
gests late-stage benign disease.

% SUGGESTED READING

Amis ES Jr. Retroperitoneal fibrosis. AJR Am J Roentgenol 1991;
157:321-329.

Arrive L, Hricak H, Tavares NJ, Miller TR. Malignant versus non-
malignant retroperitoneal fibrosis: Differentiation with MR imag-
ing. Radiology 1989;172:139-143.

Brooks AP, Reznek RH, Webb JA. Aortic displacement on comput-
ed tomography of idiopathic retroperitoneal fibrosis. Clin Radiol
1989;40:51-52.

Brun B, Laursen K, Sorensen IN, et al. CT in retroperitoneal fibro-
sis. AJR Am J Roentgenol 1981;137:535-538.

Degesys GE, Dunnick NR, Silverman PM, et al. Retroperitoneal
fibrosis: Use of CT in distinguishing among possible causes. AJR
Am ] Roentgenol 1986;146:57-60.

Kottra JJ, Dunnick NR. Retroperitoneal fibrosis. Radiol Clin North
Am 1996;34:1259-1275.




Jevemy A.L. Lawrance

HISTORY A
A 67-year-old woman who was previously healthy presents with a 6-week history of
epigastric pain.

FIGURE 4-6A Axial T2-weighted MRI of the upper abdomen.
There is a 5-cm left-upper quadrant mass. It is of relatively high sig-
nal intensity and heterogeneous in nature. In addition, a high-signal
intensity mass is noted in the inferior vena cava.

FIGURE 4-6B Coronal T2-weighted MRI of the upper abdomen.
The mass is superior to and clearly separate from the left kidney.

FIGURE 4-6C Axial T1-weighted gradient echo MRI of the
upper abdomen shows a crescent of flow around the inferior vena cava
filling defect.
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4 DIFFERENTIAL DIAGNOSIS

Renal carcinoma: The mass is separate from the kid-
ney; therefore this diagnosis is excluded.
Pheochromocytoma: These tumors usually show very
high signal on T2-weighted images. They are usually
>3 cm and are frequently necrotic and hemorrhagic.
Inferior vena cava (IVC) invasion, however, is not a
feature of pheochromocytomas.

Adrenal metastasis: Tumors >5 c¢m are more likely
malignant. Furthermore, metastases are usually of high-
er signal intensity than adenomas. Apart from an adren-
al metastasis in a patient with renal cell carcinoma, IVC
invasion by an adrenal metastasis would be uncommon.
The kidneys show no evidence of tumor in this case.
Adrenal adenoma: This diagnosis is extremely unlikely
unless IVC thrombosis is coincidental.

Adrenal carcinoma: Although these tumors typically
are larger at presentation, direct IVC invasion makes
this the most likely diagnosis.

© DIAGNOSIS: Adrenal carcinoma with inferior

vena cava invasion.

be smaller at presention than nonfunctioning tumors.
The range of sizes in one study was 3 to 30 cm, with a
mean diameter of 12 cm.

The problem with small adrenal carcinomas is that it is
often impossible to differentiate benign from malig-
nant tumors. Tumors >5 c¢m are more likely malignant,
while evidence of local invasion into adjacent organs or
distant metastases are features of malignant tumors.

In recent studies, metastases from adrenal carcinoma
were present in 22%, while older studies reported
higher incidences of metastases. The most common
sites are liver, lymph nodes, bone, and lungs.

Areas of necrosis, hemorrhage, and calcification are
common. The latter is best detected by CT and found
in approximately 30% of cases.

By MRI, adrenal carcinoma shows low signal intensity
on T1-weighted images and signal intensity greater
than liver on T2-weighted images. Pheochromo-
cytomas tend to have very high signal intensity on
T2-weighted images and can be difficult to distinguish
from adrenal carcinomas with MRI. Detection and
delineation of vascular invasion, as well as multiplanar
capability, make MRI a useful diagnostic tool in cases
of adrenal carcinoma.

% KEY FACTS
CLINICAL
Adrenal carcinomas are rare malignant tumors with an

% SUGGESTED READING
Dunnick NR. Adrenal carcinoma. Radiol Clin North Am

annual incidence of 0.5 to 2.0 cases per million per year.

The average age in one large study was 47 years.
There is a slight female preponderance.

In a series of 156 cases, 53% had a functional endo-
crine syndrome. Cushing’s syndrome is the most com-
mon, with virilization, hypertension, and feminization
occurring less frequently.

Up to 5% of cases are bilateral.

RADIOLOGIC
Adrenal carcinomas tend to be large at presentation,
usually >5 cm in diameter. Functional tumors tend to

1994;32:99-108.

Icard P, Chapuis Y, Andreassian B, et al. Adrenocortical carcinoma

in surgically treated patients: A retrospective study on 156 cases.
French Assoc Endocrine Surg 1992;112:972-980.

Zografos GC, Driscoll DL, Karakousis CP, Humen RT. Adrenal ade-

nocarcinoma: A review of 53 cases. Surg Oncol
1994;55:160-164.




Richard A. Leder

History

A 46-year-old man presents with urinary frequency.

FIGURE 4-7A Anteroposterior supine 10-minute film of the

bladder from an intravenous urogram demonstrates an oval to round FIGURE 4-7B Anteroposterior [?OSWOid ﬁl.m from the same intra-
filling defect along the left side of the bladder with no evidence of venous urogram shows a smooth filling defect involving the left later-
ureteral obstruction on that side. al wall of the bladder.

FIGURE 4-7C Contrast-enhanced CT through the urinary blad-
der shows a smooth, round filling defect in the left posterolateral wall
of the bladder. The filling defect is of soft-tissue attenuation.
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€ DIFFERENTIAL DIAGNOSIS

*

Transitional cell carcinoma (TCC): TCC must be
included in the differential diagnosis of this lesion, but
some features mitigate against this as the most likely
diagnosis. Large intravesical transitional cell tumors are
frequently of the papillary variety. They have a stippled
surface and are unlikely to appear as smooth, as in this
case. The location will dictate whether a large lesion of
this size will obstruct the ureter. In this case, no
ureteral obstruction was present.

Hematoma or fungus ball: There are a multitude of
nonfixed filling defects that can occur within the bladder.
It is useful in cases where hematomas or fungus balls are
being considered to image the patient using ultrasound
to document that these are not fixed to the bladder wall.
While ultrasound was not performed in this patient, it is
essential to document whether filling defects within the
bladder are likely to be mobile or fixed.

Bladder calculus: All urinary calculi are hyperattenu-
ating on CT (>+100 Hounsfield units [HU]). This fill-
ing defect measured soft-tissue attenuation.

Cystitis: Bullous cystitis can appear as a bladder wall
lesion. Cystitis glandularis is a proliferative lesion in
which glandular elements of the bladder mucosa occur
in the submucosa. Many patients have infections and
associated cystitis cystica. These masses are typically vil-
lous. Submucosal fluid-filled cysts describe cystitis cys-
tica, which can cause filling defects within the bladder.
Chronic infection is postulated as the chief etiologic
factor.

Bladder leiomyoma: Smooth muscle tumors of the
bladder wall may have this appearance and should be
considered in the differential diagnosis of a smooth
bladder wall filling defect.

% DIAGNOSIS: Leiomyoma of the bladder.
#® KEY FACTS

*

CLINICAL

Leciomyomas may occur in any site in the genitourinary
tract. These lesions occur in all age groups and affect
both sexes equally.

Lesions may be endovesical (63%), intramural (7%), or
extravesical (30%).

The cause of these tumors is unknown.

The tumor is usually asymptomatic and may be detect-
ed incidentally on physical examination or cystoscopy.
The endovesical form may present with irritative urinary
symptoms, gross hematuria, or obstructive symptoms.
Small endovesical lesions can be managed with
transurethral resection and fulguration. Larger
endovesical, intramural, or extravesical tumors are best
treated with segmental resection.

The prognosis of this tumor is excellent. No malignant
degeneration has been reported.

RADIOLOGIC

Intravenous urography or cystography usually reveals a
smooth filling defect within the bladder.

CT is useful to determine consistency (attenuation),
size, location, and possible adjacent organ involvement.
The endovesical form can be sessile or pedunculated
on cystoscopy and is usually covered with normal blad-
der mucosa.

# SUGGESTED READING
Illescas FF, Baker ME, Weinerth JL. Bladder leiomyoma: Advantages

of sonography over computed tomography. Urol Radiol
1986;8:216-218.

Knoll LD, Segura JW, Scheithauer BW. Leiomyoma of the bladder. J

Urol 1986;136:906-908.




John A. Stahl

Hisrory
A 40-year-old man with diabetes mellitus presents with fever, left flank pain, and
pyuria.

FIGURE 4-8 Contrast-enhanced CT focused on the left kidney. There is a focal, low-
attenuation mass lesion in the left kidney that demonstrates both central and peripheral
contrast enhancement.
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4% DIFFERENTIAL DIAGNOSIS

*

Renal abscess: This diagnosis is unlikely since the cen-
tral area of enhancement indicates viable tissue rather
than liquefactive necrosis.

Renal cell carcinoma (RCC): This is a possible diag-
nosis based on the CT appearance, but the clinical pre-
sentation mitigates against a malignant process.

Renal infarct: This diagnosis is unlikely because
infarcts are typically wedge-shaped and demonstrate a
thin rim of cortical enhancement.

Focal xanthogranulomatous pyelonephritis (XGP):
The low-attenuation mass in XGP is typically associated
with renal calculi (particularly staghorn) and a nonfunc-
tional kidney, neither of which is present in this case.
Focal bacterial pyelonephritis (preabscess, lobar
nephronia): This is the most likely diagnosis based on
the presence of an enhancing mass in the clinical set-
ting of pyelonephritis.

% DIAGNOSIS: Focal bacterial pyelonephritis.
% KEY FACTS

CLINICAL

Focal bacterial pyelonephritis (preabscess, lobar
nephronia) represents progression from pyelonephritis
to a more severe infection most commonly seen in
patients who are immunocompromised (i.e., diabetes
or patients on steroids/immunosuppressive therapy).
Escherichia coli is the most common infecting organism.

An elevated white blood cell count, pyuria, and bac-
teremia may occur.

Failure to respond to appropriate antimicrobial therapy
can cause pyelonephritis to progress to a renal abscess.

RADIOLOGIC

Intravenous urography demonstrates a poorly func-
tioning region of the affected kidney, with focal
swelling and mass effect on adjacent calyces.

On ultrasound, a hypoechoic mass with low-level
internal echoes and attenuation of the ultrasound
beam is present. The mass is poorly marginated, with
disruption of the normal corticomedullary junction.
Central anechoic areas may also be present.

CT imaging displays a lobar inflammatory mass with
mild contrast material enhancement (20 to 40 HU less
than the surrounding enhanced parenchyma). The
mass is typically irregular, rounded, and heterogenous
in attenuation.

% SUGGESTED READING

Goldman S. Acute and chronic urinary infection: Present concepts
and controversies. Urol Radiol 1988;10:17-24.

Pollack H. Clinical Urography. Philadelphia: Saunders,
1990;799-815.

Rabushka L, Fishman E, Goldman S. Pictorial review: Computed
tomography of renal inflammatory disease. Urology
1994;44:473-480.

Zaontz M, et al. Acute focal bacterial nephritis: A systematic
approach to diagnosis and treatment. J Urol 1985;133:752-756.




_. E 9 M. Gena Frederick

History

A 63-year-old woman has microscopic hematuria.

My - .

FIGURE 4-9A Anteroposterior supine 5-minute film of the urinary bladder from an
intravenous urogram. There is bilateral columnation of both ureters to the level of the
ureterovesical junction, with a rounded distal configuration.

FIGURE 4-9B Anterosuperior supine 15-minute film of the urinary bladder from
an intravenous urogram, Within the bladder, there is a “cobra head” appearance bilat-
erally. Note the lucent outline of the bulbous ureteral termination.
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Orthotopic ureteroceles usually occur in single sys-
tems, as opposed to ectopic ureteroceles, which occur
in duplicated systems.

% DIFFERENTIAL DIAGNOSIS

¢ Pseudoureterocele: This appearance is caused by a

transitional cell carcinoma (TCC) of the bladder or a
stone obstructing the ureter. It is unlikely because of
the lack of a filling defect or mass, as well as the bilat-
erality of the defects. Other less common causes of the
“pseudoureterocele” appearance include cervical carci-
noma invading the ureterovesical orifice, radiation cys-
titis, or edema of the ureterovesical junction from
recent stone passage. However, these are unlikely in
this case because the former are identified by asymme-
try of the distal lumen and irregularity of the wall and
generally do not have intravesicular protrusion.
However, they are capable of distending the distal
ureter and thus mimicking an orthotopic ureterocele.
Bilateral simple ureteroceles: This is the most likely
diagnosis given the lack of a bladder mass or irregulari-
ty, the intravesicular protrusion, the absence of upper
tract dilatation, and the bilaterality.

Orthotopic ureteroceles are usually unilateral, asymp-
tomatic, and incidental. However, a calculus may lodge
or form in the ureterocele.

A ureterocele is a congenital deformity.

A ureterocele consists of a prolapse of the distal ureter
into the bladder with associated dilation of the distal
ureter.

The wall of the ureterocele is composed of a thin layer
of muscle between the outer surface of the bladder
urocpithelium and the inner surface of the ureteral
uroepithelium.

RADIOLOGIC

The typical radiographic appearance is the so-called
“cobra head” deformity, which is formed by the pro-
jection of the minimally dilated distal ureter into the
lumen of the bladder, with opacified urine surrounding
the ureterocele.

The thin line of radiolucency represents the wall of the

# DIAGNOSIS: Bilateral simple ureteroceles.

% KEY FACTS
CLINICAL

+ An orthotopic ureterocele forms in a ureter with a
normal insertion into the trigone, as opposed to an
ectopic ureterocele.

ureterocele.

% SUGGESTED READING

Davidson AJ, Hartman DS. Radiology of the Kidney and Urinary
Tract (2nd ed). Philadelphia: Saunders, 1994;520-523.

Mitty HA, Schapira HE. Ureterocele and pseudoureterocele: Cobra
versus cancer. J Urol 1977;117:557-561.
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History

A 54-year-old man presents with abdominal pain.

FIGURE 4-10A Noncontrast CT of the abdomen. An area of FIGURE 4-10B Contrast-enhanced CT of the abdomen. The
increased attenuation (+59 Hounsfield units [HU]) is seen in the lat- same area appears low in attenuation (+60 HU) postcontrast.
eral portion of the right kidney.
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€ DIFFERENTIAL DIAGNOSIS

*

Hemorrhagic renal cell carcinoma (RCC): This
diagnosis is unlikely because the entire lesion is of uni-
form increased attenuation on the noncontrast study.
Angiomyolipoma that has bled: This diagnosis is
unlikely because no fat is demonstrated on the CT exam-
ination to raise the suspicion of an angiomyolipoma.
Hemorrhagic renal cyst: This is the most likely diag-
nosis for a uniform, nonenhancing, high-attenuation
renal mass.

% DIAGNOSIS: Hemorrhagic renal cyst.
% KEY FACTS

CLINICAL

Renal cysts account for approximately 60% of all renal
masses.

Renal cysts increase in frequency with age (approxi-
mately 50% of cases occur past the age of 50).

Most renal cysts are asymptomatic, whether hemor-
rhagic or not.

Hemorrhagic cysts are frequently seen in patients with
autosomal dominant polycystic kidney disease and
acquired renal cystic disease.

RADIOLOGIC

Noncontrast CT is absolutely necessary to evaluate the
attenuation of the lesion before contrast material
administration.

Cysts that are “hyperdense” exhibit attenuation values
between +50 and +90 HU. The high attenuation is
due to a high content of protein, blood breakdown
products, or iodine. To be considered a benign hyper-
dense cyst, the lesion must be sharply marginated,
homogeneous, and nonenhancing (<10 HU increase
postcontrast).

Because of the thickness of the wall and the internal
structure of the lesion, these cysts cannot be evaluated
reliably with ultrasound, and only 50% of hyperattenu-
ating lesions demonstrate typical sonographic cyst cri-
teria. CT is necessary, particularly to evaluate for
potential lesion enhancement.

% SUGGESTED READING
Bosniak MA. The small (<3.0 cm) renal parenchymal tumor:

Detection, diagnosis, and controversies. Radiology
1991;179:307-317.

Bosniak MA. Problems in the radiologic diagnosis of renal parenchy-

mal tumors. Urol Clin North Am 1993;20:217-230.

Curry NS. Small renal masses (lesions smaller than 3 ¢cm): Imaging

evaluation and management. AJR Am ] Roentgenol 1995;164:
355-362.
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History

A 33-year-old man has a history of urinary tract infections.

FIGURE 4-11B Anteroposterior coned view of the pelvis from the intravenous uro-
gram shows both the distal left and distal right ureters entering the bladder in the expect-
ed location.

FIGURE 4-11A Anteroposterior film of the kid-
neys, ureters, and bladder from an intravenous uro-
gram shows two collecting systems on the left side of
the abdomen. On this film, only the distal left ureter
is seen.

FIGURE 4-11C Contrast-enhanced CT of the mid abdomen FIGURE 4-11D Contrast-enhanced CT of the lower abdomen.
shows enhancement of the left kidney, but no renal tissue is seen in the The right kidney is present in the left lower quadrant.
right renal fossa.
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% DIFFERENTIAL DIAGNOSIS

L 4

Retroperitoneal mass with displacement of the kid-
ney: While a retroperitoneal mass can cause displace-
ment of the kidney, the size of a mass required to dis-
place the kidney into the opposite side of the abdomen
would be quite large. One would expect such a mass
to be obvious on physical examination.

Renal duplication with agenesis of the contralateral
kidney: Renal duplication would explain an enlarged
kidney and would account for the presence of two
ureters. However, noting that the ureter crosses into
the opposite hemipelvis to enter in its normally expect-
ed location in the trigone excludes this diagnosis.
Crossed renal ectopia: This is the most likely diagno-
sis given the position of the kidneys and the insertion
of the ureters.

€ DIAGNOSIS: Crossed renal ectopia.
® KEY FACTS

*

CLINICAL

There are four types of crossed renal ectopia:

1. Crossed renal ectopia with fusion.

2. Crossed renal ectopia without fusion.

3. Solitary crossed renal ectopia: In this case, there is
only one kidney, which lies in the abdomen oppo-
site from the side of its ureteral insertion.

4. Bilateral crossed renal ectopia: In this case, both
kidneys are crossed to the opposite side of the
abdomen with their ureters inserting into the con-
tralateral ureterovesicle junction.

5. The most common varieties are fused and unfused
ectopia; crossed fused ectopia occurs in 85% to 90%
of cases.

Crossed renal ectopia is seen more commonly in males

than females.

The most common scenario is the left kidney crossing

to the right side of the abdomen.

There are associated urinary tract abnormalities, includ-
ing obstruction, stones, infection, vesicoureteral reflux,
primary mega-ureter, hypospadius, cryptorchidism, ure-
thral valves, and multicystic dysplastic kidney.

There are associated abnormalities of other organ sys-
tems, including skeletal anomalies, unilateral ovarian
and fallopian tube agenesis, and cardiac and gastroin-
testinal anomalies.

Theories of occurrence include faulty development of
the ureteral bud with crossing of the midline to contact
the contralateral metanephric blastema, obstruction of
renal ascent by blood vessels, and local environmental
factors involving surrounding tissues and organs.

RADIOLOGIC

The most common scenario is crossed fused ectopia.
Radiographically this can be diagnosed on cither ultra-
sound, CT, or intravenous urography when renal tissue
lies on the opposite side of the abdomen from its
ureteral insertion, and renal tissue from the crossed
kidney fuses with the kidney native to that side of the
abdomen. Spiral CT, particularly using coronal refor-
mation, or MRI may be useful in distinguishing fused
from unfused ectopia.

CT is also useful in establishing that a case of crossed
ectopia is in fact a congenital abnormality and will help
to exclude the presence of a retroperitoneal mass caus-
ing mass effect with renal displacement.

Patients with this abnormality are usually asymptomatic,
although they may present with a palpable abdominal
mass or a history of urinary tract infection(s).

% SUGGESTED READING
Silva JM, Jafri SZH, Cacciarelli AA, et al. Abnormalities of the kid-

ney: Embryogenesis and radiologic appearance. Appl Radiol
1995;24:19-24.
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A 60-year-old man presents with a palpable right-sided abdominal mass, flank pain,
and hematuria.

RT KIDHNEY

FIGURE 4-12A Transabdominal ultrasound of the right kidney in the longitu-
dinal plane shows a solid, slightly hyperechoic mass projecting off the lower pole.

FIGURE 4-12B Contrast-enhanced CT shows a large, solid mass
in the right kidney. Within the central and lateral portion of the mass,
there is a broad area of decreased attenuation.




CASE #12 Genitourinary Imaging

% DIFFERENTIAL DIAGNOSIS

& Renal cell carcinoma (RCC): The imaging features in
this case reveal the presence of a solid, enhancing right
renal mass with features that are consistent with RCC.
The broad area of low attenuation within the mass
could represent internal hemorrhage or necrosis.
Oncocytoma: There are no imaging features that con-
fidently allow for the diagnosis of a benign oncocy-
toma. However, this diagnosis belongs in the differen-
tial diagnosis of a solitary renal mass in a patient who
has no evidence of metastatic disease (no retroperi-
toneal lymphadenopathy and no osseous, hepatic, or
pulmonary parenchymal metastases).

Renal metastasis: If this patient had a history of a
known primary malignancy, particularly in the lung,
breast (this patient is a male), or colon, a renal metas-
tasis would be a possibility. A percutaneous biopsy
could be performed for further tissue diagnosis. No
such history existed in this patient.
Angiomyolipoma: The diagnosis of angiomyolipoma
is made when fat is detected within a renal mass. It is
possible that given sufficient hemorrhage within an
angiomyolipoma no fat may be detected. Similarly, a
small amount of fat may be present within an
angiomyolipoma that cannot be detected unless thin
sections are obtained. No fat was detected within this
mass, and there was no evidence of subcapsular or per-
inephric hemorrhage.

Lymphoma: This patient has no history of non-
Hodgkin’s lymphoma. Furthermore, no retroperi-
toneal lymphadenopathy is present, although lym-
phomatous masses may exist within the kidneys in the
absence of lymphadenopathy.

% DIAGNOSIS: Renal oncocytoma.

% KEY FACTS

CLINICAL

An “oncocyte” is a transformed epithelial cell with an
enlarged, homogeneous, dense cytoplasm filled with
acidophilic granules.

Microscopically, a renal oncocytoma is characterized by
eosinophilic epithelial cells with protuberant mitochon-
dria within the cytoplasm.

A renal oncocytoma has a distal tubular or collecting
duct origin.

On gross examination, lesions are well circumscribed,
often encapsulated, without necrosis or hemorrhage. A
central stellate scar may be present.

The right kidney is affected as often as the left kidney.
Cases of bilateral synchronous tumors have been
reported.

The tumor size ranges from 0.1 to 26.0 cm.

The age at diagnosis ranges from 26 to 94 years.
There is a 1.63 to 1.0 male-to-female ratio.

Less than one-third of patients will present with the clas-
sic triad of a palpable mass, flank pain, and hematuria.
Renal oncocytoma exhibits a limited, although real,
potential for malignancy or metastasis.

RADIOLOGIC

Ultrasound shows a homogeneous, iso- to hyper-
echoic, well-marginated mass. These are indistinguish-
able from RCC.

Angiographic features include a “spoke-wheel” appear-
ance to the internal vascular architecture. These lesions
have a dense parenchymal blush and lack angiographic
features of contrast media puddling, arteriovenous shunt-
ing, or renal vein invasion (all characteristics of RCC).
On CT, these lesions have a distinct margin and
smooth contour, with or without a central stellate scar.
The lesions enhance homogeneously.

A study performed to differentiate renal oncocytoma
from RCC showed that among oncocytomas >3 cm,
67% exhibit criteria for oncocytoma (homogencous
attenuation throughout the tumor, a central, sharply
marginated stellate area of low attenuation), while 33%
met the criteria for adenocarcinoma. Among smaller
oncocytomas, 82% met the criteria for oncocytoma, and
18% met the criteria for adenocarcinoma. CT, therefore,
is a poor predictor of the diagnosis of oncocytoma.

On MRI, oncocytomas are of homogenous, low signal
intensity on T1-weighted images and high signal inten-
sity on T2-weighted images. The presence of a capsule
or a central stellate scar and the absence of either inter-
nal hemorrhage or necrosis also favor this diagnosis.

% SUGGESTED READING

Cohan RH, Dunnick NR, Degesys GE, Korobkin M. Computed
tomography of renal oncocytoma. ] Comput Assist Tomogr
1984,8:284-287.

Davidson AJ, Hayes WS, Hartman DS, ¢t al. Renal oncocytoma and
carcinoma: Failure of differentiation with CT. Radiology
1993;186:693-696.

Harmon WJ, King BF, Lieber MM. Renal oncocytoma: Magnetic
resonance imaging characteristics. J Urol 1996;155:863-867.

Honda H, Bonsib S, Barlon TJ, Masuda K. Unusual renal oncocy-
tomas: Pathologic and CT correlations. Urol Radiol
1992;14:148-154.

Levine E, Huntrakoon M. Computed tomography of renal oncocy-
toma. AJR Am J Roentgenol 1983;141:741-746.

Morra MN, Das S. Renal oncocytoma: A review of histogenesis,
histopathology, diagnosis and treatment. J Urol
1993;150:295-302.

Velasquez G, Glass TA, D’Souza V], Formanek AG. Multiple onco-
cytomas and renal carcinoma. AJR Am J Roentgenol
1984;142:123-124.

Wasserman NF, Ewing SL. Calcified renal oncocytoma. AJR Am J
Roentgenol 1983;141:747-749.
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Historty oo
A 48-year-old man was referred for CT after seeing his ophthalmologist.

FIGURE 4-13A Noncontrast CT through the upper abdomen FIGURE 4-13B Contrast-enhanced CT at the same level as
shows enlargement of both the head and tail of the pancreas, although Figure 4-13A. Low-attenuation lesions are seen in the enlarged pan-
it is difficult to determine whether there are solid or cystic lesions pre- creatic head and tail. An enhancing solid mass is present in the medi-
sent. There is marked deformity of the right kidney, with a hydrocalyx al aspect of the right kidney. Additional exophytic renal masses are
containing a small calculus in the upper pole, exophytic renal masses, also noted on the right.

and a solid mass medially.
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% DIFFERENTIAL DIAGNOSIS

# Multiple renal cell carcinomas (RCCs) in a patient
with von Hippel-Lindau disease (VHL): The con-
stellation of bilateral renal enlargement with multiple
solid and cystic lesions in combination with solid and
cystic pancreatic lesions is virtually diagnostic of VHL.
The patient was secing the ophthalmologist because of
a retinal angioma.

% DIAGNOSIS: von Hippel-Lindau disease with
multiple renal cell carcinomas.

% KEY FACTS

CLINICAL

VHL is characterized by retinal angiomas, central ner-
vous system hemangioblastomas, cystic and solid
tumors of the pancreas, pheochromocytomas, renal
cysts, and RCCs.

Inheritance follows an autosomal dominant pattern.
Clinical situations leading to a suspicion of VHL
include a family history of VHL, pheochromocytoma
or RCC, an epididymal cystadenoma, bilateral multifo-
cal RCC, bilateral multifocal renal cysts, bilateral
pheochromocytomas, an RCC in a patient <30 years of
age, pancreatic cysts, multiple hemangioblastomas of
the central nervous system, and retinal angiomas.
Early symptoms are usually caused by cerebellar and
retinal tumors.

Renal involvement is characterized by multiple bilateral
cysts and RCCs. The mean age of presentation of RCC
is approximately 39 years; this is 20 years younger than
the mean age for the discovery of sporadic RCC. RCC
in VHL has a slight male predominance.

RADIOLOGIC

RCC has been reported to occur in 28% to 45% of patients
with VHL. Renal cysts are present in 59% of patients,
renal adenomas in 14%, and retinal angiomas in 7%.
Renal involvement is characterized by multiple bilateral
cysts and RCCs.

Renal involvement in VHL is multicentric and bilateral
in up to 75% of patients.

Renal cysts in VHL may occur as simple cysts or com-
plex papillary projections into cystic lumina. Small
nodules of tumor may be found in the walls of cysts.
Cysts may grow, typically at a rate of 0.5 cm/year;
other cysts involute over time, leaving small scars on
the renal surface. Extensive cystic disease in VHL can
mimic autosomal dominant polycystic kidney disease.

RCCs in patients with VHL grow at the rate of 0.2 to
2.2 cm/year, which is faster than patients observed
with sporadic RCC.

CT is more sensitive for small lesions (<2 cm). Thin
section, contrast-enhanced CT is mandatory for the
evaluation of renal lesions in patients with VHL.
Yearly radiographic imaging is recommended to survey
for renal lesions.

An approach to renal lesion management is to wait
until solid lesions obtain a size of 2 to 3 cm, and then
perform nephron-sparing surgery. After surgery is per-
formed, close follow-up is recommended. CT scanning
every 6 months for 2 years, followed by lifetime annual
screening, has been advocated.

Approximately 7% to 18% of all patients with VHL
have pheochromocytomas. Pheochromocytomas when
associated with VHL are often multiple and ectopic;
approximately 50% to 80% are bilateral.

Pancreatic lesions also occur in the setting of VHL,
including pancreatic cysts, serous microcystic adeno-
mas, and adenocarcinomas. Cysts are present through-
out the pancreas and have no predilection for a partic-
ular site. Lesions range from several millimeters in size
to >10 cm.

A serous cystadenoma is a grape-like cluster of multiple
microscopic and macroscopic cysts separated by thick-
ened walls of stroma. There may be a central nidus,
which may be calcified or scar-like.

Cysts and cystadenomas of the pancreas are benign in
patients with VHL and need not be removed.
Additional lesions present in a patient with VHL
include papillary cystadenomas of the epididymis (10%
to 26% of men with VHL). Epididymal cystadenomas
can be unilateral or bilateral and are often found in the
globus major. Lesions range in size from 1 to 5 cm but
are typically 2 to 3 cm.

4@ SUGGESTED READING

Choyke PL, Glenn GM, Walther MM, et al. The natural history of
renal lesions in von Hippel-Lindau disease: A serial CT study in
28 patients. AJR Am J Roentgenol 1992;159:1229-1234.

Choyke PL, Glenn GM, Walther MM, et al. von Hippel-Lindau dis-
ease: Genetic, clinical, and imaging features. Radiology
1995;194:629-642.

Fill WL, Lamiell JM, Polk NO. The radiographic manifestations of
von Hippel-Lindau disease. Radiology 1979;133:289-295.

Levine E, Collins DL, Horton WA, Schimke RN. CT screening of
the abdomen in von Hippel-Lindau disease. AJR Am J
Roentgenol 1982;139:505-510.
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History

A 41-year-old man involved in a motor vehicle accident presents with microscopic
hematuria.

FIGURE 4-14 Contrast-enhanced CT at the level of the kidneys. A linear defect is noted in the
lateral aspect of the lower pole of the left renal parenchyma. There is disruption of the renal cap-
sule, with blood and extravasated contrast material in the left perirenal space.
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i DIFFERENTIAL DIAGNOSIS

Renal contusion: A renal contusion can be diagnosed
as a hypoperfused area on postcontrast CT. There may
be subtle changes in the perirenal fat and subcutaneous
tissues to indicate a traumatic injury.

Renal laceration: A renal laceration appears as a linear
defect in the nephrogram on the CT evaluation.
Lacerations may be either minor or major. A minor
laceration does not extend to the level of the collecting
system, whereas a major laceration involves the collect-
ing system. A minor laceration will most often be
accompanied by a perirenal hematoma; a major lacera-
tion is accompanied by both hematoma and urinoma.
Renal fracture: A renal fracture is diagnosed when
there is cleavage of the kidney into two separate por-
tions. These injurics often occur along planes that
spare renal vasculature; therefore, enhancement is seen
in both portions of the fractured kidney.

Subcapsular hematoma: A subcapsular hematoma is
identified as a fluid collection contained within the
renal capsule. This is easily diagnosed on noncontrast
CT as a high-density fluid collection.

Renovascular injury: Renovascular injuries are identi-
fied by nonenhancement of the kidney. Absence of the
nephrogram is referred to as a negative CT nephro-
gram. Loss of the pyelogram postcontrast is called a
negative CT pyelogram. Arterial renal vascular injuries
may be secondary to thrombosis or laceration; throm-
bosis is more common. Given appropriate imaging,
cut-off may be seen in the renal artery after a bolus of
contrast material, the so-called “renal artery cut-off
sign.” Renal vein injuries tend to be lacerations as
opposed to thrombotic in nature. In these cases, large
retroperitoneal hematomas can occur without signifi-
cant renal parenchymal injury.

¢ DIAGNOSIS: Renal laceration with perinephric
hematoma/urinoma.

@ KEY FACTS

CLINICAL

Hematuria may be found in patients with injury to the
genitourinary system, as well as in patients with intra-
abdominal injury not related to the genitourinary sys-
tem. The degree of hematuria does not reflect the
severity of the injury. Furthermore, patients may have
severe injury to the genitourinary system, including a
renal pedicle injury, without the presence of hematuria.
Traumatic injury to the kidney may cause a renal lacera-
tion or fracture, a contusion, a subcapsular hematoma,

or a renovascular injury. Although many renal injuries,
such as contusions or minor lacerations, are managed
conservatively, surgery is generally indicated in patients
with a shattered kidney or a renovascular injury.

RADIOLOGIC

A contrast-enhanced CT of the abdomen and pelvis is
the single best imaging modality to evaluate the nature
and extent of renal injury in the trauma setting.
However, if renal vascular injury is suspected and the CT
is negative or equivocal, angiography may be required.
Renal contusion is manifest as a focal area of renal
parenchyma that does not enhance to the degree of
normal renal parenchyma, without evidence of lacera-
tion or fracture.

A renal laceration is a focal parenchymal tear, demon-
strated as an area of decreased attenuation within the
renal parenchyma, as in this case. The tear often
extends to involve the collecting system, resulting in
extravasation of blood and urine into the perinephric
space. In the early phase of contrast media excretion,
the perinephric fluid may be of relatively low attenua-
tion. Delayed images, however, are very helpful in con-
firming extravasation, because there will be progressive
opacification of this fluid.

A renal fracture implies cleavage or transection of the
kidney into two poles, with extravasation of blood and
urine.

A shattered kidney denotes multiple fractures or
fragments.

On CT, a subcapsular hematoma is seen as a high-
attenuation fluid collection in the perinephric region,
often lenticular in shape, that may cause mass effect or
flattening of the renal cortex.

A renal vascular injury may be identified by extravasa-
tion of venous or arterial contrast material, or as focal or
global areas of nonenhancement of renal parenchyma.

% SUGGESTED READING

Husmann DA, Gilling PJ, Perry MO, et al. Major renal lacerations
with a devitalized fragment following blunt abdominal trauma: A
comparison between nonoperative (expectant) versus surgical
management. ] Urol 1993;150:1774-1777.

Knudson MM, McAninch JW, Gomez R, et al. Hematuria as a pre-
dictor of abdominal injury after blunt trauma. Am J Surg
1992;164:482—485.

Moss AA, Bush WH. The Kidneys. In AA Moss, G Gamsu, HK
Genant (eds), Computed Tomography of the Body. Philadelphia:
Saunders, 1992;987-1003.

Udekwu PO, Gurkin B, Oller DW. The use of computed tomogra-
phy in blunt abdominal injuries. Am Surg 1996;62:56-59.




SERRER R

Richard A. Leder

HEREE R

A 52-year-old Asian woman presents with left flank pain.

FIGURE 4-15A Contrast-enhanced CT of the upper portion of the
kidneys shows a water attenuation mass (+10 Hounsfield units) in the
left upper pole. The wall of this lesion is thick and enhances medially.

FIGURE 4-15B Contrast-enhanced CT through the proximal
ureters shows contrast enhancement of each ureter, with a water atten-
uation tubular structure adjacent and medial to the proximal left
ureter. This was seen in continuity with the cystic mass in the left
upper pole.
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% DIFFERENTIAL DIAGNOSIS

¢ Complicated renal cyst of the left upper pole: The
water attenuation of the lesion fits for a simple cyst;
however, the perceptible wall excludes the diagnosis of
a simple cyst. A cyst that is infected or hemorrhagic
could have this appearance.

¢ Cystic renal cell carcinoma (RCC): Some RCCs are
cystic; others can measure in the range of water atten-
uation due to extensive necrosis or hemorrhage.

+ Renal abscess: An infection within the kidney that has
liquefied could have this appearance. It is helpful in
these cases to correlate imaging findings with urinaly-
sis, as well as possible clinical symptoms such as py-
rexia, leukocytosis, and flank pain.

¢ Ureteral duplication with obstruction of the upper
pole moiety: This diagnosis can be made due to the
presence of the fluid attenuation tubular structure
adjacent to the left ureter. This tubular structure may
be confused with a thrombosed gonadal vein, and
therefore its path must be followed. If this tubular
structure enters the left renal vein, a thrombosed
gonadal vein can be diagnosed. If this tubular struc-
ture is in continuity with the cystic upper pole mass,
the diagnosis of an obstruction duplicated system can
be made with confidence. This will subsequently be
confirmed by cystoscopy, with the identification of two
ureteral orifices on this side.

% DIAGNOSIS: Obstruction of the upper pole col-
lecting system in complete ureteral duplication.

# KEY FACTS

CLINICAL

# DPatient with obstruction of the upper pole moiety may
present with nonspecific abdominal pain; this is the
most common factor leading to clinical evaluation.

Alternatively, patients may present with lower tract
signs and symptoms related to the ectopic insertion of
the duplicated ureter—e.g., incontinence.

Other presentations may be related to obstruction of
the upper pole moiety and the presence of calculus dis-
ease (hematuria) or stages of urine (infection).

RADIOLOGIC

Duplication anomalies of the kidney are common. In
patients with a completely duplicated system, both
ureters may insert orthotopically; however, the ureter
arising from the upper pole moiety frequently inserts
ectopically either intravesically or extravesically.
Patients most often present with symptoms related to
upper pole obstruction or lower pole reflux.

Imaging is useful for documenting the presence of
complete duplication and whether the upper pole is
obstructed. CT is useful for evaluating the amount of
residual parenchyma in the upper pole. Cystography is
frequently used to document reflux. Ultrasound can
image the obstructed upper pole but usually cannot
image the entire ureter.

® SUGGESTED READING
Cramer BC, Twomey BP, Katz D. CT findings in obstructed upper

moieties of duplex kidneys. ] Comput Assist Tomogr 1983;
7:251-253.

Cronan JJ, Amis ES, Zeman RK, Dorfman GS. Obstruction of the

upper-pole moiety in renal duplication in adults: CT evaluation.
Radiology 1986;161:17-21.
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History
A 48-year-old woman is referred for renal ultrasound following a urinary tract infection.

FIGURE 4-16B Contrast-enhanced CT of the left kidney. There is
a corresponding mass that is of mixed soft tissue and fatty attenuation.
FIGURE 4-16A Ultrasound of the left kidney in the transverse A region-of-interest measurement obtained from a low-attenuation
plane. There is a 2.5-cm diameter, well-demarcated, uniformly area of the mass reads —18 Hounsfield units (HU). This suggests the
echogenic mass in the posterior mid cortex. presence of fat.
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4% DIFFERENTIAL DIAGNOSIS

¢ Renal cell carcinoma (RCC): Approximately 30% of

small RCCs are markedly hyperechoic. The presence of
either small intratumoral cyst or an anechoic rim can
suggest RCC. Thin-section CT must be performed for
characterization of a hyperechoic mass. Fat-containing
RCCs with osseous metaplasia have also been report-
ed, although they are extremely rare. RCCs can also
contain low attenuation of foci due to lipid-producing
necrosis. These tumors contain lipid vacuoles and
amalgamated cholesterol clefts. An RCC can also grow
by extension and entrap perirenal fat. RCCs that
behave in this fashion tend to be large, >5 cm in diam-
eter, and have irregular margins.

Lipoma: A lipoma is a rare benign tumor of the kid-
ney composed of adipose tissue.

Liposarcoma: A renal liposarcoma is usually located
peripherally, beneath the renal capsule. The tumor is
large and bulky and extends into the perirenal space.
Fat-containing renal oncocytoma: Fat may be pre-
sent within an oncocytoma that grows sufficiently large
to entrap perirenal or sinus fat.

Adrenal myelolipoma: A full examination of ultra-
sound and CT images should help distinguish a fat-
containing adrenal mass from a fat-containing renal
mass. MRI with sagittal and coronal imaging may
improve the ability to distinguish a renal angiolipoma
from an adrenal myelolipoma.

Renal angiomyolipoma (AML): This is the most
likely diagnosis for a fat-containing renal mass.

4 DIAGNOSIS: Renal angiomyolipoma (AML).

% KEY FACTS

CLINICAL

AMLs are benign hamartomas composed of fat,
smooth muscle, and blood vessels.

Eighty percent of AMLs are solitary; they occur spo-
radically, and they are most common in women 40 to
60 years of age.

¢ Twenty percent are multiple and bilateral, usually in
association with tuberous sclerosis.

¢ These tumors are usually an incidental finding.

¢ Hemorrhage may occur when lesions are large, pro-
ducing hematuria, flank pain, and in severe cases,
shock.

¢ Treatment of AMLs includes embolization or resec-
tion, especially if the AML is >4 ¢m in diameter, to
avoid the threat of spontaneous hemorrhage.

RADIOLOGIC

+ Plain films may reveal subtle lucencies due to fat con-
tent; however, this finding is seen in <10% of cases.
Calcifications are seldom seen, and when present, sug-
gest an RCC.

+ Intravenous urography reveals a nonspecific mass,
which is frequently exophytic.

+ Ultrasound demonstrates a well-demarcated, highly
echogenic renal mass, although echo-poor areas may
be seen due to internal necrosis or hemorrhage, partic-
ularly in larger tumors.

¢ On CT, cither with or without contrast material, the
presence of fat (< -10 HU) is virtually diagnostic. In
some AMLs, however, the fat is microscopic, and
because of partial volume averaging, no fatty attenua-
tion will be appreciated.

+ With angiography, 95% of the tumors are hypervascu-
lar, with dilated arteries. Angiography, however, is
rarely performed unless embolization is anticipated.

¢ On MRI, there is variable high signal intensity on T1-
weighted images and intermediate signal intensity on
T2-weighted images depending on the fat content.

% SUGGESTED READING

Amis ES, Newhouse J. Essentials of Genitourinary Radiology.
Boston: Little, Brown, 1991;124-125,

Barbaric ZL. Principles of Genitourinary Radiology. New York:
Thieme, 1994;160-161.

Dunnick NR, McCallum RW, Sandler CM. Textbook of
Uroradiology. Baltimore: Williams & Wilkins, 1991;125-127.

Resnick MI, Rifkin MD. Ultrasound of the Urinary Tract.
Baltimore: Williams & Wilkins, 1991;187-189.
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Hisrory
A 60-year-old man has a palpable abdominal mass on the left.

FIGURE 4-17A Noncontrast CT through the mid-abdomen FIGURE 4-17B Contrast-enhanced CT through the left kidney
shows a large cystic mass. This cystic mass arises from the left kidney. again shows the large cystic renal mass. The soft tissue nodule in the
Of note is a mural soft-tissue nodule along the lateral wall of the cys- lateral aspect of the cyst wall demonstrates enhancement. The wall is

tic lesion. thickened and enhances as well.
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% DIFFERENTIAL DIAGNOSIS

o Renal abscess: One would expect appropriate sympto-
matology in a patient with an abscess of this size. A
thickened wall that enhances can be seen in a renal
abscess. However, lack of inflammatory changes in the
perinephric fat may suggest other diagnostic possibili-
ties.

o Hemorrhagic cyst: Over time the attenuation within a
hemorrhagic renal cyst may decrease, causing an old
hemorrhagic cyst to have a more cystic appearance.
The eccentric, lateral wall prominence that enhances,
however, prevents one from calling this lesion a hem-
orrhagic cyst.

# Cystic RCC: This is the most likely diagnosis for a
cystic renal mass with an enhancing mural nodule.

% DIAGNOSIS: Cystic renal cell carcinoma,
Bosniak type 4 lesion.

# KEY FACTS

CLINICAL

# Patients with RCC may present with the classic triad of
pain, mass, and hematuria.

& Other symptoms include fatigue, malaise, anorexia,
weight loss, fever, and anemia.

& Men are most commonly afflicted, with a male-to-
female ratio of 2 to 1.

¢ Patients are typically in the sixth to seventh decade.

RADIOLOGIC

¢ A Bosniak type 4 cyst is one that clearly has malignant
features as well as large cystic components. Lesions in
this category show irregular margins and solid enhanc-

ing elements. They are clearly malignant and should be
treated surgically.

o Cysts are sometimes complicated by the presence of
calcifications, septations, abnormal attenuation, wall
thickening, or nodularity. A solid nodule within a cyst
lumen that enhances is a feature that indicates the
presence of a malignancy with high reliability.
Vascularity within the nodule combined with nodular
thickening of a cyst wall is also a clear indication of
malignancy.

o This lesion should not be classified as a Bosniak type 3
lesion. Type 3 cysts exhibit some of the features of
malignant lesions and radiographically cannot be dis-
tinguished from malignancy. Resection is necessary to
distinguish a benign from a malignant lesion.

+ A multilocular cystic nephroma is a benign Bosniak
type 3 lesion, while a multicystic RCC is a malignant
Bosniak type 3 lesion. These two tumors may be indis-
tinguishable radiographically.

% SUGGESTED READING

Bosniak MA. The current radiological approach to renal cysts.
Radiology 1986;158:1-10.

Dalla-Palma L, Pozzi-Mucelli F, Donna AD, Pozzi-Mucelli RS.
Cystic renal tumors: US and CT findings. Urol Radiol
1990;12:67-73.

Parienty RA, Pradel J, Parienty 1. Cystic renal cancers: CT character-
istics. Radiology 1985;157:741-744.

Rofsky NM, Bosniak MA, Weinreb JC, Coppa GF. Giant renal cell
carcinoma: CT and MR characteristics. ] Comput Assist Tomogr
1989;13:1078-1080.

Waguespack RL, Kearse WS Jr. Renal cell carcinoma arising from the
free wall of a renal cyst. Abdom Imag 1996;21:71-72.

Wilson TE, Doelle EA, Cohan RH, et al. Cystic renal masses: A
reevaluation of the usefulness of the Bosniak classification system.
Acad Radiol 1996;3:564-570.
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History

A 62-year-old man has a history of chronic urinary tract infections.

FIGURE 4-18 Anteroposterior view from a left retrograde pyelogram.
Multiple small filling defects are present in the left ureter.
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% DIFFERENTIAL DIAGNOSIS

*

Blood clots: Blood clots can cause multiple ureteral
filling defects. One would expect that the patient
would have an accompanying history of hematuria.
Additional history may be helpful and could include
known bleeding disorders or trauma.

Multiple ureteral stones: Stones can cause multiple
filling defects, although typically, due to their calcium
content, stones are most often radiopaque. This limits
their detectability on contrasted examinations. The
fixed nature of the filling defects, as seen in this
patient, would make this an unlikely possibility.
Multiple ureteral transitional cell carcinomas
(TCCs): While TCC has a propensity to be multifocal,
this would represent an extremely rare manifestation of
urothelial carcinoma. Correlation should be made with
findings of urine cytology to establish whether malig-
nant cells are present.

Ureteritis cystica: This is one of several causes of mul-
tiple ureteral filling defects. Ureteritis cystica is often
seen in the setting of chronic urinary tract infections.

% DIAGNOSIS: Ureteritis cystica.

% KEY FACTS

CLINICAL
¢ Ureteritis cystica is associated with chronic mucosal

irritation secondary to inflammation.

These lesions are secondary to degeneration and cavi-
tation of metaplastic surface urethelium or submucosal
Brunn’s cell nests.

Patients may be asymptomatic or have hematuria and
symptoms of a urinary tract infection.

These lesions are not premalignant.

The lesions may be unilateral or bilateral.

Females are affected slightly more with ureteritis cysti-
ca than males.

Patients are typically 50 to 60 years old.

RADIOLOGIC

Lesions are typically 2 to 3 mm in size, although they
can range from 1 mm to 2 c¢m in size.

Lesions are multiple, smooth, well-rounded or oval
filling defects with sharp borders.

Lesions are said to predominate in the proximal ureter
but may be seen throughout the ureter, in the renal
pelvis (pyelitis cystica), or in the bladder (cystitis cystica).

% SUGGESTED READING

Frederick MG, Kakani L, Dyer RB. Ureteritis cystica and pseudodi-
verticulosis in ureteral stumps. Appl Radiol 1995;24:32-33.

Loitman BS, Chiat H. Ureteritis cystica and pyelitis cystica.
Radiology 1957;68:345-351.
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Hisrory
A 76-year-old man has benign prostatic hypertrophy and bladder outlet obstruction.

FIGURE 4-19A Anteroposterior compression view from an intra- FIGURE 4-19B Oblique compression view from an intravenous
venous urogram shows multiple small left ureteral outpouchings. urogram confirms the presence of multiple proximal left ureteral out-
pouchings.
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4 DIFFERENTIAL DIAGNOSIS

¢ True ureteral diverticula: True diverticula are typical-
ly large, saccular, round or oval, and usually solitary.
True diverticula fill slowly with contrast material dur-
ing an intravenous urogram. Depending on their loca-
tion, they may be confused with a hydroureter, a blad-
der diverticulum, or a large ureterocele.

¢ Ureteritis cystica: It is important to recognize that in
ureteritis cystica there are filling defects within the
ureteral lumen. This case demonstrates ureteral out-
pouchings as opposed to mural filling defects.

¢ Ureteral pseudodiverticulosis: The small ureteral
outpouchings present in this patient are virtually
pathognomonic of ureteral pseudodiverticulosis.

€ DIAGNOSIS: Ureteral pseudodiverticulosis.

@ KEY FACTS
CLINICAL

¢ Ureteral pseudodiverticulosis is associated with urinary
tract infections, obstruction, and stones.

# Patients may present with hematuria or symptoms of a
urinary tract infection.

¢ Pathologically, these lesions are outpouchings of prolif-
erated hyperplastic transitional epithelium extending
into loose subepithelial connective tissue.

¢ The lesions do not extend through the muscularis pro-
pria; therefore, they are not true diverticula.

+ Fifty percent of patients have atypica on urine cytol-
ogy. A similar percentage have or will develop a TCC
(most common site is the bladder).

RADIOLOGIC

¢ The outpouchings are small, typically measuring 2 to 4
mm in diameter.

¢ The outpouching are nearly always multiple, number-
ing three to eight lesions per ureter.

# The findings are bilateral in 70% of cases.

¢ The abnormalities predominate in the proximal and
mid ureter (85% of cases).

¢ Retrograde or antegrade urography is better than intra-
venous urography, which is positive in only 60% of cases.

€ SUGGESTED READING

Wasserman NF. Pseudodiverticulosis: Unusual appearance for metas-
tases to the ureter. Abdom Imag 1994;19:376-378.

Wasserman NF, Pointe SL, Posalaky IP. Ureteral pseudodiverticulo-
sis. Radiology 1985;155:561-566.

Wasserman NF, Zhang G, Posalaky IP, Reddy PK. Ureteral pseudo-
diverticula: Frequent association with uroepithelial malignancy.
AJR Am ] Roentgenol 1991;157:69-72.
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Hisrory
A 22-year-old man presents with weight loss.

FIGURE 4-20A Contrast-enhanced CT of the mid abdomen. FIGURE 4-20B Transabdominal ultrasound of the right kidney in
There are multiple hypoattenuating soft-tissue masses in the kidneys the longitudinal plane shows a large hypoechoic but solid mass in the
bilaterally. Both kidneys are also enlarged. Attenuation measurements upper pole. Other solid lesions were also seen on adjacent images of
show that the lesions are solid (+35 Hounsfield units [HU]). the right kidney.

FIGURE 4-20C Transabdominal ultrasound of the lower pole of
the left kidney in the transverse plane shows a hypoechoic but solid
mass in the lower pole. Other images of the left kidney revealed addi-
tional mass lesions.




CASE #20 % Genitourinary Imaging

209

% DIFFERENTIAL DIAGNOSIS

¢ Renal metastases: Renal metastases typically arise
from primary cancers of the lung, breast, colon, or
melanoma. Renal metastases are usually discovered at
autopsy rather than radiographically. To make a diag-
nosis of renal metastases, careful inspection should be
made for potential additional sites of metastatic disease
(lung, liver, adrenals, lymph nodes) as well as determi-
nation of appropriate clinical history.
Multifocal renal cell carcinoma (RCC): While RCC
can be multifocal, particularly in patients with von
Hippel-Lindau disease (VHL), this would be an
uncommon appearance and presentation for this renal
malignancy.
Lymphoma: The most common presentation of renal
lymphoma is that of bilateral renal masses. This can
occur with or without accompanying retroperitoneal
lymphadenopathy.
Hemorrhagic renal cysts: Patients with autosomal-
dominant polycystic kidney disease often experience
hemorrhage into renal cysts. Clinical history as well as
noncontrast imaging should permit the radiologist to
determine whether the lesions are solid and enhancing
or hemorrhagic.

@ DIAGNOSIS: Renal lymphoma.

% KEY FACTS

CLINICAL

Genitourinary lymphoma is most commonly of the
non-Hodgkin’s variety.

Lymphoma involves the genitourinary tract in 10% to
50% of cases.

Of patients with non-Hodgkin’s lymphoma, 10% to
20% either present with or eventually suffer from geni-
tourinary-related symptoms.

Sites of involvement in the genitourinary tract in
descending order of frequency include the kidneys,
testes, bladder, and prostate.

Symptomatically, patients may have vague abdominal
pain, weight loss, fever, night sweats, anemia, and
hematuria. Additional manifestations may include lym-
phadenopathy, hepatosplenomegaly, and a palpable
abdominal mass.

RADIOLOGIC

The most common presentation of renal lymphoma on
CT is bilateral soft-tissue masses (61%). This can often
occur without accompanying retroperitoneal lym-
phadenopathy.

The second most common presentation of renal lym-
phoma is that of invasion from retroperitoneal or per-
inephric masses.

A third presentation is that of a single, bulky renal
mass.

The least common presentation is isolated lymphoma-
tous disease in the perirenal space.

Intravenous urography may show enlargement of one
or both kidneys, a localized expanding mass, or masses
with calyceal distortion.

On ultrasound, lymphomatous masses are typically ane-
choic without posterior acoustical enhancement or
hypoechoic.

MRI may be used in patients in whom iodinated con-
trast material cannot be given. The multifocal nature
of the disease process is usually readily apparent, par-
ticularly following the intravenous administration of a
gadolinium-chelate.

& SUGGESTED READING

Cohan RH, Dunnick NR, Leder RA, Baker ME. Computed tomog-
raphy of renal lymphoma. J Comput Assist Tomogr 1990;
14:933-938.

Dimopoulos MA, Moulopoulos LA, Costantinides C, et al. Primary
renal lymphoma: A clinical and radiological study. ] Urol
1996;155:1865-1867.

Heiken JP, Gold RP, Schnur MJ, et al. Computed tomography of
renal lymphoma with ultrasound correlation. ] Comput Assist
Tomogr 1983;7:245-250.

Salem YH, Miller HC. Lymphoma of genitourinary tract. J Urol
1994;151:1162-1170.
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Hisrory
A 15-year-old boy has a history of urinary tract infections.

FIGURE 4-21A Contrast-enhanced CT of the kidneys. There is
relatively equivalent enhancement of both kidneys, although there is
apparent pelvocaliectasis on the right.

E
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FIGURE 4-21C Anteroposterior supine postvoid film from an
intravenous urogram shows a markedly dilated, sausage-shaped distal
ureter with “rat tail” narrowing at the ureterovesicle junction. The
ureter is also dilated proximally, and there is mild pelvicaliectasis.

FIGURE 4-21B Contrast-enhanced CT through the pelvis. There
is a contrast/urine level within the dilated distal right ureter. The dis-
tal left ureter is normal in caliber.
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@ DIFFERENTIAL DIAGNOSIS

+ Right renal “obstruction” secondary to a distal
right ureteral calculus: While a stone with secondary
edema could explain the narrowing of the distal ureter,
the CT clearly shows that there was no delay in
enhancement on the right side, and the “pelvicaliecta-
sis” is more likely on the basis of congenital megaca-
lyces. Clinically, the patient did not have renal colic,
nor did he have hematuria.

+ Distal right ureteral stricture: While a stricture could
cause narrowing of the distal ureter, the appearance of
the proximal ureter and kidney suggests that there is
no obstruction of the distal ureter.

¢ Primary megaureter: The fusiform dilatation of the
distal ureter above a narrowed segment is classic for
primary megaureter. The associated megacalyces on
the right also support this diagnosis.

% DIAGNOSIS: Primary megaureter.

@ KEY FACTS

CLINICAL

¢ Primary megaureter has also been called megaloureter,
primary megaloureter, aperistaltic meganveter, or acha-
lasia of the ureter.

¢ In this condition, ureteral dilation occurs above a
short, adynamic, extravesicle distal ureteral segment.

+ The abnormal segment of distal ureter may have
increased collagen between the muscle fibers at this
level or a deficiency in longitudinal muscle.

¢ In adults, the lesion is 2.5 times more frequent on the
left. In children, it is four times more frequent in boys,
and bilateral involvement is almost exclusively a male
disease. In all age groups, 20% of cases are bilateral.

@ Surgery is considered in patients with infection, stones,
persistent symptoms, or significant hydronephrosis.
Mild cases may be followed radiographically.

RADIOLOGIC

¢ This abnormal distal ureteral segment is approximately
1.5 cm long and does not transmit a peristaltic wave
when examined fluoroscopically.

¢ There is a high association with other abnormalities of
the genitourinary system. Uretereopelvic junction
obstruction may be found in 25% of cases. Contra-
lateral reflux has been reported in 6% to 8% of cases,
contralateral renal agenesis in 4% to 15%, contralateral
ureteral duplication in 4% to 6%, a calyceal diverticu-
lum in 4%, and contralateral ureterocele in 3%.

# Megacalyces, ipsilateral cryptorchidism, and ectopic
ureteroceles have also occurred in association with this
condition.

% SUGGESTED READING

MacKinnon KJ, Foote JW, Wiglesworth FW, Blennerhassett JB. The
pathology of the adynamic distal ureteral segment. J Urol
1970;103:134-137.

McLaughlin AP, Pfister RC, Leadbetter WF, et al. The pathophysiol-
ogy of primary megaloureter. J Urol 1973;109:805-811.

Mellins HZ. Cystic dilatations of the upper urinary tract: A radiolo-
gist’s developmental model. Radiology 1984;153:291-301.
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History ==

A 32-year-old diabetic woman presents with dysuria.
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s
FIGURE 4-22A Anteroposterior supine radiograph of the

pelvis. Curvilinear and small rounded lucencies outline the
expected location of the urinary bladder wall.

FIGURE 4-22B Anteroposterior coned down radiograph of the bladder
dome. There are central lucencies within the bladder, with a suggestion of
bladder wall thickening.
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% DIFFERENTIAL DIAGNOSIS

*

Enterovesicle fistula: This is most commonly caused
by diverticulitis, inflammatory bowel disease, or co-
lorectal carcinoma. While intraluminal gas is character-
istic, submucosal gas collections are uncommon.
Penetrating trauma: In a patient with a history of knife
or gunshot injury, a small amount of pelvic gas is possi-
ble, but it should not create such a large collection.
Instrumentation: Intraluminal gas may be seen fol-
lowing cystoscopy, cystography, or Foley catheter
placement. Again, linear submucosal gas would not be
expected.

Pneumatosis intestinalis: Gas within the wall of small
or large bowel can have a linear appearance; however,
the size and location of this abnormality strongly sug-
gest bladder pathology.

Emphysematous cystitis: This diagnosis is most likely
in a diabetic patient with gas in the expected position
of the bladder lumen and wall.

Gas localizes in the bladder submucosa, and often
within the bladder lumen.

E. coli is the most common causative organism, with
glycosuria, stasis, neurogenic bladder, and chronic uri-
nary tract infection as predisposing factors.

The female-to-male ratio is 2 to 1.

Symptoms include frequency, dysuria, and, occasionally,
pneumaturia.

Treatment consists of antibiotics, control of diabetes,
and relief of obstruction, if present.

RADIOLOGIC

The plain radiograph is often diagnostic.

Gas within the submucosa may be linear or have a
cobblestone appearance.

CT is rarely indicated but elegantly demonstrates gas
within the lumen and within a thickened bladder wall.
Ultrasound also depicts a thickened bladder wall and
irregular echogenic foci with acoustic shadowing.

% SUGGESTED READING

Bailey H. Cystitis emphysematosa. AJR Am ] Roentgenol 1961;86:
850-862.

Katz DS, Aksoy E, Cunha BA. Clostridium perfringens emphysema-
tous cystitis. Urology 1993;41:458-460.

Kauzlaric D, Barmer E. Sonography of emphysematous cystitis. J
Ultrasound Med 1985;4:319-320.

Ney C, Kumar M, Billah K, Doerr J. CT demonstration of cystitis

% DIAGNOSIS: Emphysematous cystitis (cystitis
emphysematosa).
% KEY FACTS

CLINICAL
& This is an uncommon inflammatory condition of the uri-

nary bladder, usually with a transient and benign course.

emphysematosa. ] Comput Assist Tomogr 1987;11:552-553.




History

Richard A. Leder

A 72-year-old woman presents with hematuria.

FIGURE 4-23A Anteroposterior postvoid film of the distal left
ureter and bladder from an intravenous urogram shows a small “cobra
head” deformity of the distal left ureter. There is also columnation on
this side.

FIGURE 4-23B Anteroposterior film of the distal left ureter and
bladder obtained before the postvoid film shows nodular thickening
of the bladder wall just medial to the “cobra head” deformity in the
distal left ureter.
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% DIFFERENTIAL DIAGNOSIS

¢ Pseudoureterocele: The cccentric halo just medial to
the distal left ureterocele indicates there is a left
pseudoureterocele.

¢ Ureterocele: The postvoid film shows no evidence of a
periureteral abnormality. The mucosa adjacent to the
left ureterocele is not optimally imaged on the
postvoid film and precludes the diagnosis of a
pseudoureterocele. Given the patient’s history of
hematuria and what would otherwise appear to be a
negative study, cystoscopy would follow, revealing
bladder pathology adjacent to the distal left ureter.

9 DIAGNOSIS: Left-sided pseudoureterocele sec-
ondary to a transitional cell carcinoma of the bladder.

% KEY FACTS

CLINICAL

¢ Ureteroceles are due to a defect in the muscular layer
of the ureter, often with a defect in the bladder wall
itself.

# There are two types of ureteroceles: intravesicle and
ectopic.

¢ Intravesicle ureteroceles may be unilateral or bilateral,
and they are more often seen in females than in males.

A “cobra head” defect is seen in the bladder, with a
thin lucent line or halo around the lumen.

# Ectopic ureteroceles insert medially and caudally to the
site of the normal ureteral orifice, often extending into
the bladder neck or urethra.

¢ Pseudourecteroceles are secondary to edema from a
ureteral stone, bullous edema of the bladder, or neo-
plastic disease. Neoplasms that can cause this appear-
ance include transitional cell carcinoma (TCC) of the
bladder or invasion of the bladder by squamous cell
carcinoma of the cervix. Radiation cystitis can also lead
to the appearance of a pseudoureterocele.

RADIOLOGIC

¢ The cobra head deformity with a thin lucent halo is
the typical finding in a ureterocele. Deformity or thick-
ening of the surrounding halo is a worrisome finding.
Further work-up should include cystoscopy.

¢ DPseudoureteroceles are distinguished by asymmetry of
the dilated ureteral lumen, moderate to severe obstruc-
tion of the upper tract, and evidence that this is an
acquired abnormality.

® SUGGESTED READING
Thornbury JR, Silver TM, Vinson RK. Ureteroceles vs. pseudoure-

teroceles in adults. Radiology 1977;122:81-84.
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Hisrory
A 60-year-old man presents with left flank pain.

FIGURE 4-24A Noncontrast CT of the left kidney. There is a FIGURE 4-24B Contrast-enhanced CT of the left kidney. The

large, low-attenuation mass with calcifications located centrally within mass is seen to infiltrate both the hilum and parenchyma on the left.

the left kidney. Tumor is also noted to extend beyond the renal capsule anteriorly,
although it remains within Gerota’s fascia. The left renal vein is
uninvolved.

FIGURE 4-24C Contrast-enhanced CT of the left kidney at a
more caudal level. Retroperitoneal lymphadenopathy, which has simi-
lar enhancement properties to the renal mass, is also seen in the left
paraortic region.
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% DIFFERENTIAL DIAGNOSIS

*

Renal cell carcinoma (RCC): RCC can occasionally
present as an infiltrative central renal mass. The pres-
ence of retroperitoneal lymphadenopathy is consistent
with regional involvement in a patient with a left-sided
RCC, although other causes of primary renal tumor
must also be considered. Typically, RCCs are exophyt-
ic, contour-deforming lesions.

Transitional cell carcinoma (TCC): TCC originates
from the urothelium of the pelvicaliceal system. There
are many manifestations of TCC, one of which is an
infiltrative renal mass. Regional lymphadenopathy and
vascular invasion are seen less commonly than in
patients with RCC.

Lymphoma: A solitary infiltrative renal mass is one of
the presentations of renal lymphoma. More common
presentations include multifocal renal masses and infil-
tration from bulky retroperitoneal lymphadenopathy.
Metastasis: A renal metastasis can cause a mass with
this appearance, and the presence of retroperitoneal
lymphadenopathy does not exclude the possibility of a
renal metastasis. It is useful to investigate for a history
or the presence of common primary neoplasms in
patients with this CT appearance, particularly of the
lung, colon, and breast.

% DIAGNOSIS: Transitional cell carcinoma,
® KEY FACTS

*
L 4

CLINICAL
Peak incidence of TCC is in the seventh decade.
TCC occurs most often in men, with a male-to-female
ratio of 2 to 1.
Presenting symptoms include hematuria, flank pain,
and either or both dysuria and an abdominal mass.
The upper urinary tract is the site of 10% to 15% of
TCCs.
TCC comprises <10% of malignant renal tumors.
Renal parenchymal invasion by TCC results in a poor
prognosis.
Risk factors for TCC of the upper tract:

High-grade bladder TCC

Analgesic abuse

Cigarette smoking

Cyclophosphamide therapy

*

Radiation exposure

Aniline dye workers

Chronic inflammation (pyelitis cystica,/ glandularis)
TCC may contain coarse punctate calcific deposits in
<10% of cases.

RADIOLOGIC

The radiologic manifestations of TCC are varied.

On intravenous urography, TCC may appear as a dis-
crete filling defect within the renal collecting system, a
filling defect within a distended calyx, caliceal oblitera-
tion, caliceal amputation, hydronephrosis with renal
enlargement, or reduced function without renal
enlargement.

The surface of a pelvicaliceal filling defect may be
smooth, irregular, or stippled (the “stipple-sign”). An
oncocalyx occurs when transitional cell tumor distends
a calyx.

A phantom calyx occurs when tumor obstructs a cal-
iceal infundibulum.

CT manifestations of TCC mimic their appearance on
intravenous urography. Patterns of disease include cal-
iceal or renal pelvis filling defect, pelvicaliceal irregular-
ity, infundibular stenosis, caliceal cut-off, caliceal
expansion, and focal or global nonvisualization.
Differentiation of TCC from RCC is aided by the
more modest enhancement of a transitional cell lesion
as opposed to the typical hypervascular, nonnecrotic,
and noncystic RCC.

Transitional cell tumors are typically centrally located,
with either or both centrifugal expansion and invasion
of the kidney.

There are unusual forms of TCC on CT, including the
hydronephrotic form where an enhancing soft-tissue
mass may be seen at the apex of a dilated renal pelvis
indicative of tumor-causing ureteropelvic junction
obstruction. Nodular thickening of the wall of the
renal pelvis may also occur.

# SUGGESTED READING
Dinsmore BJ, Pollack HM, Banner MP. Calcified transitional cell

carcinoma of the renal pelvis. Radiology 1988;167:401-404.

Gatewood OMB, Goldman SM, Marshall FF, Siegelman SS.

Computerized tomography in the diagnosis of transitional cell
carcinoma of the kidney. J Urol 1982;127:876-887.

Leder RA, Dunnick NR. Transitional cell carcinoma of the pelvical-

ices and ureter. AJR Am ] Roentgenol 1990;155:713-722.




Richard A. Leder

i 5 R

HISTORY SR SRR :
A middle-aged woman has a several-month history of chronic flank pain and a pal-
pable flank mass.

FIGURE 4-25B Noncontrast CT through the mid-right kidney.
There is a dense staghorn calculus in the renal pelvis. There is a small
amount of low-attenuation material surrounding this staghorn calcu-
lus, as well as low-attenuation fluid collections in the perirenal space.

FIGURE 4-25A Anteroposterior postvoid film of the kidneys
from an intravenous urogram. There is a large staghorn calculus in the
right kidney. Enhancement of the right kidney is not demonstrated,
nor is there excretion into the collecting system or ureter. The left kid-
ney is normal.

FIGURE 4-25C Contrast-enhanced CT through the upper pole
of the right kidney. There is a staghorn calculus in the right upper pole
calyx with fluid replacement of the kidney extending into Morrison’s
pouch. Rim enhancement is present secondary to inflammatory tissue.
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4 DIFFERENTIAL DIAGNOSIS

¢ Pyonephrosis secondary to an obstructing calculus:
While this may have been a possibility at an earlier
stage, one can no longer discern dilated calyces, and
the kidney appears destroyed by a process more exten-
sive than one would expect for pyonephrosis.

¢ Xanthogranulomatous pyelonephritis (XGP): A
poorly or nonfunctioning kidney with an associated
staghorn calculus makes this the most likely diagnosis,
although this requires pathologic confirmation.

¢ Chronic pyelonephritis secondary to calculus dis-
ease: Since XGP is a pathologic diagnosis, the possibil-
ity exists that this is a nongranulomatous response of
the kidney to chronic obstruction. The spread of dis-
ease into the perirenal space, however, makes XGP a
more likely diagnosis.

¢ Replacement lipomatosis of the kidney (RLK): This
can be differentiated from XGP by its fibrofatty prolif-
eration. The attenuation of the tissue replacing the
kidney in this case is near that of water and is not char-
acteristic of fat, therefore this is not a case of RLK.

@ DIAGNOSIS: Xanthogranulomatous
pyelonephritis.

% KEY FACTS

CLINICAL

# XGP is a chronic granulomatous inflammation of the
kidney. The parenchyma is replaced by xanthoma cells,
which are lipid-laden macrophages.

¢ The ctiology of XGP is unknown, though it may be
caused by chronic urinary tract obstruction with super-
imposed recurrent infection. Diabetes mellitus and pri-
mary hyperparathyroidism may be associated with XGP
in some cases. '

¢ Fever, dysuria, and flank pain in a middle-aged woman
is the classic presentation. Approximately 70% of
patients are women. Tenderness in the renal area and a
palpable abdominal or flank mass is found in approxi-
mately 50% of cases.

¢ Multiorganism urinary tract infections are characteris-
tic. While Proteus is common, E. coli, Klebsiella,
Psendomonas, and Enterobacter may also be cultured.
More than 80% of patients have pyuria and protein-
uria. Laboratory studies show elevated erythrocyte
sedimentation rate, anemia, and leukocytosis.

¢ Reversible hepatic dysfunction has been reported in
association with XGP.

# A staghorn calculus is often found. An acalculous vari-
ety of XGP has been reported.

¢ Both diffuse and focal (tumefactive) varieties exist. The
diffuse form is more common, occurring in 85% of cases.

¢ Involvement of the perirenal spaces, psoas muscles,
small bowel, diaphragm, lung, or soft tissues of the
flank may occur.

RADIOLOGIC

¢ The plain radiograph typically demonstrates enlarge-
ment of the infected kidney with evidence of a
staghorn calculus. Extension into the perirenal space or
pararenal space is suggested by indistinct outlines of
the kidney or psoas muscle.

¢ The intravenous urogram shows nonfunction or faint
opacification of the kidney.

¢ On ultrasound, the kidney is typically enlarged, with
multiple fluid collections representing dilated calyces
and areas of parenchymal destruction. Irregular masses,
either anechoic or hypoechoic, with low-level internal
echoes and varying degrees of through-transmission
are frequently seen. Acoustical shadowing of the cen-
tral staghorn calculus may be obscured by peripelvic
fibrosis. Hypoechoic fluid in the perirenal space is sec-
ondary to extension of disease.

¢ On CT, the kidney is enlarged diffusely, and the renal
parenchyma is replaced by low-attenuation masses.
These masses measure between —20 and +10 HU
depending on lipid content. True fat density is not
seen in XGP. Rim enhancement of well-vascularized
granulation tissue may occur. Central calcification is
seen frequently, as well as calyceal calculi or small areas
of calcification in the adjacent parenchyma. The renal
pelvis is contracted. Gerota’s fascia may be thickened.
Low-attenuation masses may be present in the
pararenal and perirenal spaces. Less common CT find-
ings include acalculous XGP, a small contracted kidney
with parenchymal destruction, and massive pelvic dila-
tion mimicking obstructive hydronephrosis. Focal
(tumefactive) XGP can mimic an RCC. Enhancement
is demonstrated on postcontrast CT. Typically, a calcu-
lus is seen at the apex of the focal mass.

¢ Approximately 70% of patients have either staghorn
calculi or multiple calyceal stones.

¢ XGP can extend to involve the perirenal and pararenal
spaces or ipsilateral psoas muscle. Rarely XGP can involve
the diaphragm, the paraspinal muscles, and the skin.

# SUGGESTED READING

D’Amelio F, Smathers R. CT of acalculous xanthogranulomatous
pyelonephrids. Appl Radiol 1990;19:25-27.

Goldman SM, Hartman DS, Fishman EK et al. CT of xanthogranu-
lomatous pyelonephritis: Radiologic—pathologic correlation. AJR
Am ] Roentgenol 1984;141:963-969.

Hayes WS, Hartman DS, Sesterbenn IA. Xanthogranulomatous
pyelonephritis. Radiographics 1991;11:485-498.

Kenney PJ. Imaging of chronic renal infections. AJR Am J
Roentgenol 1990;155:485-494.

Subramanyam BR, Megibow AJ, Raghavendra BN, Bosniak MA.
Diffuse xanthogranulomatous pyelonephritis: Analysis by com-
puted tomography and sonography. Urol Radiol 1982:4:5-9.




E ; 236 Erik K. Paulson

Hisrory
A 39-year-old man presents with right flank pain.

FIGURE 4-26A Noncontrast CT of the upper pole of the kid-

neys. There is right nephromegaly, stranding of the perinephric fat,

and pelvicaliectasis. The left kidney is normal. FIGURE 4-26B Noncontrast CT of the lower pole of the kidneys.
There is dilation of the right proximal ureter. The left ureter is nor-
mal. There is stranding of the perinephric and peri-ureteric fat.

FIGURE 4-26C Noncontrast CT at the level of the ureters. A 3-
to 4-mm calcification is identified in the right midureter.
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@ DIFFERENTIAL DIAGNOSIS

*

Pyelonephritis: Patients with this common condition
present with flank pain, fever, nausea, and vomiting,.
Imaging studies, including intravenous urography,
ultrasound, and CT, are usually normal, although on
contrast-enhanced CT, parenchymal striations may be
seen. While acute pyelonephritis may cause nephro-
megaly and stranding of the perinephric fat, the ureter-
al dilation and ureteral calculus argue against this
being the primary diagnostic choice.

Renal lymphoma: Lymphoma involves the kidneys
cither by hematogeneous spread or by direct extension
of hilar adenopathy. On CT, renal lymphoma may pre-
sent as multiple masses, a solitary mass, or a renal
hilar/retroperitoneal mass directly invading the kidney.
Ureteral obstruction due to a calculus: The unilater-
al nephromegaly, perinephric fluid, pelvicaliureterecta-
sis, and ureteral calcification all indicate an obstruction
caused by a ureteral calculus.

% DIAGNOSIS: Acute ureteral obstruction caused

by a calculus.

% KEY FACTS

CLINICAL

The most common cause of ureteral obstruction is a
calculus lodged in the ureter.

Common sites of obstruction include the ureteropelvic
junction, sites of blood vessels crossing the ureter, the
pelvic brim, and the ureterovesical junction.

Most small stones <5 mm in diameter will pass
spontaneously.

Calcium oxylate and calcium oxylate mixed with phos-
phate are the most common stones.

Uric acid stones are associated with acidic urine, urico-
suric drugs, and hyperuricemia. These stones are often

radiolucent on plain radiographs but are always hyper-
attenuating on CT.

RADIOLOGIC

Intravenous urography is the traditional method to
confirm a suspected ureteral obstruction in a patient
with renal colic. Classic findings include delayed
parenchymal enhancement, delayed excretion, and col-
lecting system dilation to the level of the calculus.

CT has been shown to be accurate in the work-up of
patients with renal colic. These studies are best per-
formed using a spiral technique without intravenous or
oral contrast material. Classic findings include
nephromegaly, perinephric stranding, and collecting sys-
tem dilation that extends to the level of the calculus.
Advantages of spiral CT over intravenous urography
include elimination of the need for intravenous contrast
material, the occasional demonstration of nonurinary
causes of flank pain, and a shorter examination time.
Disadvantages of spiral CT include difficulty in differ-
entiating vascular calcifications and phleboliths from
ureteral stones, inaccurate demonstration of stone size,
particularly along the cranial-caudal axis of stones, and
lack of “functional” information in regard to the
degree of obstruction.

@ SUGGESTED READING
Dunnick NR, McCallum RW, Sandler CM. Nephrocalcinosis and

Nephrolithiasis. In Textbook of Uroradiology. Baltimore:
Williams & Wilkins, 1991;189-214.

Smith RC, Rosenfield AT, Choe KA, et al. Acute flank pain:

Comparison of non-contrast-enhanced CT and intravenous urog-
raphy. Radiology 1995;194:789-794.

Sommer FG, Jeffrey RB Jr, Rubin GD, et al. Detection of ureteral

calculi in patients with suspected renal colic: Value of reformatted
noncontrast helical CT. AJR Am ] Roentgenol 1995;165:
509-513.




E 2 t ; Vincent G. McDermott

History
A 67-year-old asymptomatic man has a prostate-specific antigen (PSA) level of 12.0

ng/dL (normal < 4.0 ng/dL).

FIGURE 4-27A Axial T1-weighted MRI of the prostate. There is a FIGURE 4-27B Axial T2-weighted MRI of the prostate. There is

focal area of high signal intensity on the right side of the prostate gland. a well-demarcated, 1-cm focus of low signal intensity in the right
peripheral zone of the gland. Note the right neurovascular bundle

adjacent to this on the axial image.

FIGURE 4-27C Coronal T2-weighted MRI of the prostate also
demonstrate a focal area of low signal intensity in the right peripheral zone.
The capsular surface appears relatively intact.
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prostate; (C) extracapsular extension; (D1) regional
nodes; (D2) distant nodes.
The 5-year survival for stage D1 is 50%.

4 DIFFERENTIAL DIAGNOSIS

¢ Adenocarcinoma of the prostate, postbiopsy hem-

orrhage, and focal scar: This appearance has a limited
differential diagnosis. Well-defined, focal, low signal
intensity in the peripheral zone of the prostate gland
on T2-weighted images is usually due to adenocarcino-
ma, postbiopsy hemorrhage, or occasionally, a focal
scar. Hemorrhage can be diagnosed when there are
foci of high signal intensity on T1-weighted images.
Diffuse low signal intensity in the peripheral zone on
T2-weighted images may also be seen in cases of pro-
statitis or postradiotherapy.

€ DIAGNOSIS: Adenocarcinoma of the prostate
with postbiopsy hemorrhage.

% KEY FACTS

CLINICAL

Adenocarcinoma of the prostate is the second leading
cause of cancer death among American men.

Prostate cancer is most commonly detected by routine
screening, which includes a digital rectal examination
and a serum PSA level.

Any suspicious findings should lead to a transrectal
ultrasound-guided biopsy which samples all quadrants
of the gland (sextant biopsies).

Staging of prostate carcinoma is by the Whitmore-
Jewitt system, which is as follows: (A) nonpalpable,
confined to prostate; (B) palpable, confined to

The treatment for stage A or B prostate carcinoma
includes a radical prostatectomy or radiotherapy depend-
ing on the age of the patient. The treatment for stages C
or D includes hormone therapy or radiotherapy.

RADIOLOGIC

Plain films or intravenous urography may demonstrate
osteoblastic metastases, particularly in the bony pelvis.
With ultrasound, most prostate cancers are hypo-
echoic, but only about 20% of hypoechoic lesions
noted are malignant. The larger the lesion, the more
likely it is to be malignant.

On CT, prostate carcinoma may be seen as a low-
attenuation lesion in the peripheral zone; however, this
is not the imaging modality of choice.

On MRI, prostate carcinoma is of low signal intensity
on both T1- and T2-weighted images. The presence of
postbiopsy hemorrhage is seen as a focus of high signal
intensity on the T1-weighted image. MRI is much
more useful for staging prostate carcinoma than for
screening.

% SUGGESTED READING
Choyke PL. Imaging of prostate carcinoma. Abdom Imag

1995;20:505-515.

Scheibler ML, Schnall MD, Pollack HM, et al. Current role of MR

imaging in the staging of adenocarcinoma of the prostate.
Radiology 1993;189:339-352.




Kelly S. Freed

History

A 75-year-old asymptomatic woman with a history of colon cancer.

FIGURE 4-28A Axial T1-weighted MRI of the upper abdomen. FIGURE 4-28B Axial opposed-phase (Dixon) T1-weighted MRI
There is 2 well-defined, 2-cm, right adrenal mass with a relative signal of the upper abdomen. The right adrenal mass darkens on the
intensity of 168. opposed-phase image with a relative signal intensity of 88.

FIGURE 4-28C Axial T2-weighted MRI of the upper abdomen. FIGURE 4-28D Axial contrast-enhanced, fat-suppressed T1-
The calculated T2 value of the right adrenal mass is 56 ms. weighted MRI of the upper abdomen. The right adrenal mass demon-
strates mild contrast enhancement.
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% DIFFERENTIAL DIAGNOSIS

*

Metastasis: This diagnosis is unlikely because the mass
has a high lipid content, as evidenced by the loss of
signal intensity on the opposed phase image. The T2
value would likely be >60 ms in metastases.
Pheochromocytoma: A much higher signal intensity on
the T2-weighted image and, therefore, a longer calculat-
ed T2 value would be expected in this diagnosis.
Nonhyperfunctioning adenoma: This is the most
likely diagnosis given the size and loss of signal intensi-
ty on the opposed-phase images, even though the
patient has a known malignancy.

€ DIAGNOSIS: Nonhyperfunctioning adenoma.
€ KEY FACTS

CLINICAL
Adrenocortical adenomas may be nonhyperfunctioning
or hyperfunctioning. The incidence of nonhyperfunc-
tioning adenomas in the general population is 1% to
3%.
Hyperfunctioning adenomas may secrete:
Cortisol: Cushing’s syndrome (adenoma are usually
>4 cm in diameter)

Aldosterone: Conn’s syndrome (adenomas are usually
<2 cm in diameter)
Androgens: virilization

RADIOLOGIC

On CT, a precontrast attenuation value <0 Hounsficld
units (HU) signifies a benign condition; a precontrast
attenuation value +1-10 HU signifies that the adeno-
ma is likely benign and may warrant follow-up based
on the clinical setting.

Opposed-phase MRI results in lower signal of the
lesion compared with conventional in-phase MRI due
to intracytoplasmic lipid. Calculated T2 values are gen-
erally <60 ms.

Malignant imaging features include large size (>5 cm),
heterogeneity, intense contrast enhancement, and an
increase in size on follow-up imaging.

Imaging studies cannot differentiate hyperfunctioning
from nonhyperfunctioning adenomas.

4 SUGGESTED READING
McLoughlin RF, Bilbey JH. Tumors of the adrenal gland: Findings

on CT and MR imaging. AJR Am ] Roentgenol 1994;163:
1413-1418.

Ros PR, Bidgood WD. Abdominal Magnetic Resonance Imaging.

St. Louis: Mosby, 1993;348-362.




Bruce P. Hall

Hisrory
A 67-year-old woman presents with vaginal bleeding.

FIGURE 4-29A Sagittal T2-weighted MRI of the uterus. The FIGURE 4-29B Sagittal T1-weighted MRI of the uterus follow-
low signal intensity junctional zone is not seen, and the myometrium ing the intravenous administration of a gadolinium-chelate. The
is significantly thinned by an invasive mass. endometrial mass is hypointense relative to the myometrium, filling

the endometrial cavity as well as the endocervical canal. There is thin-
ning of both the cervical stroma and the myometrium.
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CASE #29

# DIFFERENTIAL DIAGNOSIS

o Endometrial carcinoma with extension to the uter-
ine cervix: This should be the primary consideration
in this postmenopausal patient.

Endometrial polyp: This is a possibility; however,
polyps typically appear more focal and round. Only
when it is surrounded by endometrial fluid can one
make the definitive diagnosis of a polyp.

Endometrial hyperplasia: This entity can be impossi-
ble to differentiate from endometrial carcinoma when
the disease process is confined to the uterus. However,
the disease process in this case clearly extends into the
cervix, making endometrial hyperplasia very unlikely.
Retained placenta with hemorrhage or pus: These
processes tend to be more heterogeneous and, of
course, would not be supported by the history.
Invasive molar pregnancy: This would also be a con-
sideration in a patient with the appropriate history and
elevated human chorionic gonadotropin values.

4 DIAGNOSIS: Endometrial carcinoma with inva-
sion of the myometrium and cervix, FIGO stage IL

@ KEY FACTS

CLINICAL
Although 80% of cases of endometrial carcinoma occur
in postmenopausal women, 90% of postmenopausal

bleeding is caused by benign disease.
Endometrial carcinoma is staged as follows according
to the FIGO system:

Stage Description

I Confined to the uterine corpus

1A Confined to the endometrium

1B Invasion confined to the inner 50% of the
myometrium

1C Invasion extends into the outer 50% of the
myometrium

1I Extension to the uterine cervix

Extrauterine spread limited to the true pelvis
IVA  Extension to the bladder or rectum
IVB Distant metastases

The incidence of pelvic lymph node involvement
increases dramatically with stage IC and II lesions.
Endometrial carcinoma can be either focal or diffuse.
The current case is a good example of diffuse discase.

RADIOLOGIC

Ultrasound is somewhat limited in its ability to distin-
guish between endometrial carcinoma and other causes
of endometrial thickening.

The accepted range of normal for endometrial thick-
ness, as determined by adding the measurements of the

anterior and posterior components of the endometri-
um, depends on the hormonal status of the patient, as
follows:

Hormonal status Normal range
Premenopausal

Proliferative phase

Secretory phase
Postmenopausal

Without estrogen replacement

With estrogen replacement

4 to 8§ mm
7 to 14 mm

4 to 8§ mm
<10 mm

In two studies of patients with postmenopausal bleed-
ing, no patient with an endometrial thickness of <5
mm had malignant pathology.

On sagittal T2-weighted MR images, the junctional
zone will clearly separate the endometrium from the
myometrium in most patients. Disruption of the junc-
tional zone is evidence for invasion into the myometri-
um. However, approximately 50% of postmenopausal
women will not have a visible junctional zone on T2-
weighted images. The use of gadolinium-enhanced
dynamic imaging produces improved contrast between
the enhancing endometrial carcinoma and the even
more strongly enhancing myometrium. Because
endometrial carcinoma enhances more than normal
endometrium, superficial lesions are more easily recog-
nized after enhancement. The junctional zone can also
be delineated better using this technique.

The accuracy of endovaginal ultrasound and MRI,
using T2-weighted imaging, in the determination of
the depth of myometrial invasion is approximately
76%. The recent use of contrast-enhanced dynamic
MRI of the uterus has increased the accuracy to
approximately 90% in the best hands.

# SUGGESTED READING

Chan FY, Chau MT, Pun TC. Limitations of transvaginal sonogra-
phy and color Doppler imaging in the differentiation of endome-
trial carcinoma from benign lesions. ] Ultrasound Med 1994;
13:623-628.

Goldstein SR, Nachtigall M, Snyder JR, Nachtigall L. Endometrial
assessment by vaginal ultrasonography before endometrial sam-
pling in patients with postmenopausal bleeding. Am J Obstet
Gynecol 1990;163:119-123.

Lin MC, Gosink BB, Wolf SI. Endometrial thickness after
menopause: Effect of hormonal replacement. Radiology
1991;180:427-432.

Mogavero G, Sheth S, Hamper UM. Endovaginal sonography of the
nongravid uterus. Radiographics 1993;13:969-981.

Smith RC, McCarthy S. Magnetic resonance staging of neoplasms of
the uterus. Radiol Clin North Am 1994;32:109-131.

Yamashita Y, Mizutani H, Torashima M. Assessment of myometrial
invasion by endometrial carcinoma: Transvaginal sonography vs.
contrast-enhanced MR imaging. AJR Am ] Roentgenol
1993;161:595-599.
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SE 1 Salutario J. Martines

History
A 10-year-old boy with acute onset of right hip pain, fever, and a stiff ankle.

FIGURE 5-1 (A) Coronal unenhanced T1-weighted MRI of the pelvis. (B) Coronal short tau inversion recovery (STIR) MRI of the pelvis.
(C) Axial T2-weighted MRI through the hips. All images demonstrate a focal, round, homogeneous mass anterior to the right hip joint. The mass
is deep to the psoas muscle and lateral to the femoral neurovascular bundle. The mass is of low signal intensity on T1-weighted images and high
signal intensity on STIR and T2-weighted images, consistent with fluid. There is also a hip joint effusion.




Robert M. Vandemark

History

A 35-year-old woman who fell and twisted her ankle while running downstairs.

FIGURE 5-2A Anteroposterior radiograph of the ankle. This view

gives the false impression of a nondisplaced spiral fracture of the dis-
tal fibula and widened medial joint space.

FIGURE 5-2B Lateral radiograph of the ankle. Fracture displace-
ment is more readily apparent on the lateral view.
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% DIFFERENTIAL DIAGNOSIS

*

Iliopsoas bursitis (IPB): The location of the mass
anterior to the hip joint, lateral to the femoral vessels,
and deep to the psoas tendon, the teardrop or round
configuration, and its fluid signal intensity characteris-
tics are in favor of this diagnosis. The associated effu-
sion indicates communication of the bursa with the hip
joint. The cystic nature can be depicted further with
T1-weighted gadolinium-enhanced MRI. The wall of
the inflamed bursa would be expected to enhance uni-
formly without nodularity, while the fluid will not
enhance. Other studies documented a seronegative
arthropathy.

Neoplasm: Most tumors have a heterogeneous signal
intensity pattern. T1-weighted gadolinium-enhanced
MRI helps differentiate tumors like intramuscular myx-
oma, synovial sarcoma, and hemangioma, which can
imitate bursitis.

Femoral hernia: Lack of gas and the signal characteris-
tics indicating fluid in this mass exclude this condition.
Abscess: Intramuscular abscess can be excluded because
the collection of fluid is not intramuscular. However, in
general, septic bursitis cannot be exclided unless nonin-
fected fluid is obtained by percutaneous aspiration.
Femoral artery aneurysm: Normal femoral vessels are
seen in this patient. Furthermore, the location, fluid
nature, age of the patient, and the communication
with joint space are not consistent with this diagnosis.

& DIAGNOSIS: Iliopsoas bursitis associated with

seronegative spondyloarthropathy.

% KEY FACTS

CLINICAL

The iliopsoas bursa is the largest bursa in the body and
is present in 98% of adults, interposed between the illa-
cus muscle/psoas tendon and the anterior capsule of
the hip, lateral to the femoral artery, vein, and nerve.
Communication exists between the iliopsoas bursa and
the hip joint in 14% of adults.

Inflammation and enlargement of the iliopsoas bursa
may occur secondary to hip joint disease or, occasion-
ally, as a primary bursal process.

Diseases associated with IPB include seropositive and
seronegative arthropathies, osteoarthritis, pigmented vil-
lonodular synovitis, synovial chondromatosis, infection,
hip prosthesis, occupational trauma, and sports injuries.
Clinical presentation in IPB includes pain, mass lesion,
and compression syndromes of the inguinal compart-
ment (pseudothrombophlebitis, femoral nerve neu-
ropathy that may simulate 14 radiculopathy).
Retroperitoneal extension of the iliopsoas bursa may
present as a palpable abdominal or pelvic mass.

IPB is frequently confused with a femoral hernia,
lymphadenopathy, neoplasms, or a femoral artery
aneurysm.

Therapy for IPB is variable. Rest and nonsteroidal anti-
inflammatory drugs are indicated for mild cases.
Aspiration and corticosteroid injection may be
required in more severe cases. Occasionally, surgical
resection of the bursa is necessary.

RADIOLOGIC

Early, accurate diagnosis of IPB is facilitated by appro-
priate radiologic studies.

Conventional radiographs can help assess underlying
hip joint disorders such as osteoarthritis or rheumatoid
arthritis.

Ultrasound may demonstrate the fluid-filled nature of
palpable lesions and can guide needle aspiration.
Contrast bursography outlines the extent of bursal
enlargement.

Hip arthrography is definitive in establishing the diag-
nosis when a communication exists.

On CT, a water attenuation mass is typically seen in
close apposition to the tendon muscle at the level of the
hip joint and lateral to the femoral vessels. When a com-
munication exists, an associated hip effusion may be
seen. If the bursitis is secondary to a hip arthropathy,
evidence of osteoarthritis or rheumatoid arthritis may be
seen. Intravenous contrast material enhances the wall of
the bursa but not the contents, as expected for a fluid
collection in an inflamed bursa. In primary IPB, the hip
joint may be normal. If there is no communication with
the joint, there will be no evidence of a hip effusion.
The soft-tissue contrast, noninvasiveness, and multiplanar
capability of MRI make it superior for assessing IPB.
Underlying arthropathic changes can be characterized in
a case of secondary IPB. The signal intensity of uncom-
plicated bursitis is that of fluid. Debris, loose bodies, or
blood yield different signal intensities. Contrast enhance-
ment of the inflamed wall due to hypervascularity is typi-
cally seen. Signal intensity in synovial chondromatosis of
the iliopsoas bursa varies depending on the degree of cal-
cification of the cartilaginous nodules. However, in pig-
mented villonodular IPB, the hemosiderin will typically
be of low signal intensity on all sequences.

MRI will make the positive diagnosis of IPB in most
clinical situations and exclude other conditions such as
a hernia, tumor, lymph node, hematoma, aneurysm,
and abscess. Ultrasound or CT-guided bursal aspira-
tion can exclude septic bursitis, detect the presence of
crystals, and provide a means of drainage of the bursa
and injection of corticosteroids.

4 SUGGESTED READING
Sartoris D, Danzig L, Gilula L, et al. Synovial cysts of the hip and

iliopsoas bursitis: A spectrum of imaging modalities. Skeletal
Radiol 1985;14:85-94.

Toohey AK, LaSalle TL, Martinez S, Polisson RP. Iliopsoas bursitis:

Clinical features, radiographic findings, and disease associations.
Semin Arthritis Rheum 1990;20:41-47.

Varma DGK, Richli WR, Charnsangavej C, et al. MR appearance of

the distended iliopsoas bursa. AJR Am J Roentgenol 1991;156:
1025-1028.
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4% DIFFERENTIAL DIAGNOSIS

*

Pronation-abduction injury: This is an uncommon
fracture pattern characterized by a low, oblique fibular
fracture at the level of the ankle joint.
Supination-external rotation (SER) injury: These
injuries are characterized by a long oblique fracture of
the distal fibula usually measuring 2 to 4 ¢cm in length.
Not uncommonly, the fracture is most apparent on the
lateral view of the ankle.

Supination-adduction injury: This injury causes a
horizontally oriented fracture in the distal fibula, usu-
ally below the joint line.

Pronation-external rotation injury: This injury pro-
duces a relatively horizontal fracture of the fibular dia-
physis approximately 5 to 8 cm above the ankle joint.

@ DIAGNOSIS: Supination-external rotation injury.
® KEY FACTS

*

L 2

CLINICAL

SER is the most commonly observed ankle fracture
pattern.

The fracture is preceded by ankle inversion and rup-
ture of the anterior tibiofibular ligament.

Asymmetric widening of the ankle mortise denotes
instability, an indication for open reduction with inter-
nal fixation.

RADIOLOGIC

There is typically a long (2 to 4 cm), oblique-spiral
fracture of the distal fibula.

The fracture is often seen best on the lateral view.

SER injury may be associated with cither or both pos-
terior and medial malleolus fractures or a tear of the
deltoid ligament.

The patterns of ankle fractures described in the differ-
ential diagnosis are derived from the Lauge-Hansen
classification system. Although other classification
schemes exist, it is the most widely used for communi-
cating radiographic findings, determining appropriate
orthopedic therapy, and predicting the prognosis.

The importance of the classification system is the
recognition that ankle fractures are not randomly ori-
ented fractures through the medial, lateral, and poste-
rior malleoli, but rather occur in a stereotypical and
predictable manner based on the mechanism of injury,
the position of the foot and ankle at the time of injury,
and the relative strength and weakness of the bony and
ligamentous structures about the ankle.

The four types of fractures cause a relatively unique pat-
tern of injury to the fibula, which is so characteristic it
allows one to easily classify the four fracture types.

@ SUGGESTED READING
Berquist TH. Imaging of Orthopedic Trauma. New York: Raven,

1992;512-517.




D. Lawvrence Burk

HISTORY S

A 33-year-old woman with diffuse bone pain and a chronic disease.

FIGURE 5-3A Anteroposterior radiograph of thoracic spine. The FIGURE 5-3B Lateral radiograph of thoracic spine. Band-like
areas of sclerosis are noted to involve the superior and inferior end-

vertebral bodies are diffusely sclerotic. : . ; . .
plates. Erosive changes are present in the anterior cortices of multiple
vertebral bodies. A single small lytic lesion is seen in the posterior

aspect of a lower vertebral body.




CASE#3 © Musculoskeletal Imaging

235

# DIFFERENTIAL DIAGNOSIS

*

Osteopetrosis: Diffuse sclerosis results in a bone-
within-bone appearance or a sandwich vertebra appear-
ance. Anterior vascular notches may be seen in the
vertebral bodies, but Iytic lesions do not occur.
Systemic mastocytosis: Osteosclerosis may be dif-
fuse or patchy and multifocal. Multiple lytic lesions
can also occur, which are usually surrounded by a
halo of sclerosis.

Renal osteodystrophy and secondary hyperparathy-
roidism: Ostcosclerosis manifests as a rugger-jerscy
spine appearance. Subligamentous bone resorption
simulating erosions and lytic brown tumors are addi-
tional features. This is the most likely diagnosis.
Myelofibrosis: A diffuse increase in bone density is
most commonly seen, but small areas of relative radi-
olucency or lytic lesions can also be present.

% DIAGNOSIS: Renal osteodystrophy and sec-
ondary hyperparathyroidism.

% KEY FACTS

CLINICAL

Musculoskeletal manifestations of chronic renal insuffi-
ciency are increasingly common due to prolonged sur-
vival with hemodialysis.

*

¢ Symptomatic bone disease may consist of pain, tender-
ness, swelling, and deformity.

¢ The most common cause of chronic renal insufficiency
is glomerulonephritis.

¢ Hyperphosphatemia results in hyperplasia of the
parathyroid gland chief cells and increased levels of
parathyroid hormone.

RADIOLOGIC

¢ Osteosclerosis most commonly involves the cancellous
bone of the spine, but it may also involve the pelvis,
ribs, clavicle, and the ends of long bones.

¢ Bone resorption occurs in subperiosteal, subchondral,
subligamentous, and endosteal locations.

¢ Brown tumors or osteoclastomas are well-defined Iytic
lesions that may heal with sclerosis after treatment of
the hyperparathyroidism.

% SUGGESTED READING

Murphey MD, Sartoris DJ, Quale JL, et al. Musculoskeletal manifes-
tadons of chronic renal insufficiency. Radiographics
1993;13:357-379.

Resnick D. Bone and Joint Imaging. Philadelphia: Saunders,
1989:630-646.




Hisrory

Andrew J. Collins

An 86-year-old woman with arthralgia of the knees, hips, and wrists with periodic
exacerbations. She has recently complained of increasing right hip pain.

FIGURE 5-4A Anteroposterior radiograph of the pelvis. There is
severe superomedial and moderately severe superior joint space nar-
rowing of the right hip. There is associated subchondral sclerosis and
osteophytosis on both sides of the joint. A large area of radiolucency
appears at the superior aspect of the femoral head, with some sur-
rounding sclerosis. There is articular collapse in this region, with flat-
tening and undulation of the articular surface of the femoral head
superolaterally. There are relatively mild osteophytic proliferative
changes of the left hip. There is a linear density at the symphysis pubis
consistent with chondrocalcinosis.

FIGURE 5-4B Posteroanterior radiograph of both hands and
wrists. There are calcifications compatible with chondrocalcinosis in
the region of the triangular fibrocartilages bilaterally and in the region
of the hyaline cartilage of the right lunate, the right second and third
metacarpophalangeal (MCP) joints, and the left second, third, and
fourth MCP joints all along the radial aspect. Degenerative-appearing
changes are noted at the first carpometacarpal joints and multiple dis-
tal interphalangeal joints.
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% DIFFERENTIAL DIAGNOSIS @ KEY FACTS
. . CLINICAL
¢ Calcium pyrophosphate deposition disease (CPPD): o CPPD mainly affects middle-aged and elderly subjects.

This diagnosis is favored given the distribution of the
process and the presence of chondrocalcinosis of fibro-
cartilaginous and hyaline cartilaginous structures. Also
supporting this diagnosis is the prominent subchondral
cyst formation in the right femoral head.
Osteoarthritis: Many of the features noted on these
films are consistent with osteoarthritis, but the pres-
ence of chondrocalcinosis is in keeping with the diag-
nosis of CPPD. Some of the findings, such as the
degenerative changes in the distal intraphalangeal
joints, could represent osteoarthritis, but the arthritis
of CPPD can have features identical to osteoarthritis
or the degenerative process may be accelerated by
CPPD.

Erosive (inflammatory) osteoarthritis: Central
depressions of the articular surfaces of the distal pha-
langes of the left second, fourth, and fifth digits and
right fourth digit are seen in the case shown. This
appearance, which gives a gull-wing appearance at the
left fifth distant phalanx, can be seen with the central
erosions of erosive osteoarthritis. Relatively mild defor-
mities, as noted in this case, can be seen in osteoarthri-
tis or with degenerative type changes associated with
CPPD.

Osteonecrosis: The area of lucency with adjacent scle-
rosis in the right femoral head with associated articular
collapse makes osteonecrosis a consideration, but col-
lapse can occur secondary to structural weakening
associated with subchondral cyst formation. In addi-
tion, a fair amount of acetabular proliferative change is
seen, and the joint space narrowing is most pro-
nounced superomedially.

# DIAGNOSIS: Calcium pyrophosphate deposition
disease.

o CPPD is clinically similar to osteoarthritis but has a
greater tendency for acute exacerbations of the disease.

# DPseudogout occurs in approximately 10% to 20% of
cases.

¢ Conditions that are strongly associated with CPPD
include primary hyperparathyroidism, hemochromato-
sis, and, to a lesser extent, gout.

RADIOLOGIC

¢ The features of CPPD are similar to osteoarthritis, but
CPPD has a greater tendency for subchondral cyst for-
mation, destructive changes of the osteochondral artic-
ular surfaces, and joint effusion.

¢ Osteophyte formation is variable.

o Soft-tissue calcifications typically involve fibrocartilages
(such as the menisci of the knee, triangular fibrocarti-
lage, acetabular labrum, symphysis pubis, or annulus
fibrosis) and the hyaline cartilage (particularly in the
wrist, knees, elbows, and hips). Other periarticular soft
tissues may also be involved.

¢ The distribution of CPPD includes areas less typical
for osteoarthritis, such as the radiocarpal joints,
elbows, or glenohumeral joints. There may be isolated
or accelerated abnormalities at the metatarsophalangeal
joints, patellofemoral joints, or talonavicular joints.

% SUGGESTED READING

Resnick D. Diagnosis of Bone and Joint Disorders (2nd ed).
Philadelphia: Saunders, 1989;1672-1732.

Steinbach LS, Resnick D. Calcium pyrophosphate dihydrate crystal
deposition disease revisited. Radiology 1996;200:1-9.

Uri DS, Martel W. Radiologic manifestations of the crystal-related
arthropathies. Semin Roentgenol 1996;31:229-238.




Charles E. Spritzer

Hisrory
A 34-year-old man with tenderness along the medial joint line of the right knee.

FIGURE 5-5 (A) Coronal spin echo T1-weighted MRI of the knee. (B) Axial T2-weighted MRIs of the knee. (C) Sagittal proton densiry-
weighted MRIs of the knee. (D) Sagittal T2-weighted MRIs of the knee. A loculated fluid collection is seen adjacent to the medial femoral condyle
just cephalad to the joint space (B and D). A tear of the medial meniscus is also appreciated (A and C), involving both the anterior and posterior
horn and extending to the meniscocapsular junction. Intermediate signal intensity is seen in this area on the T1-weighted coronal image.
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% DIFFERENTIAL DIAGNOSIS

*

Popliteal cyst: These cysts tend to be located more
posteriorly and not as medially as in this case. The
neck of a popliteal cyst typically protrudes through the
space between the medial head of the gastrocnemius
and the semimembranosus muscles, not through the
medial joint capsule as in this case.

Ganglion cyst: The signal intensity of the loculated
collection is consistent with a fluid-filled /jelly-like vis-
cous substance. The presence of an associated meniscal
tear makes this diagnosis less likely.

Meniscal cyst: A horizontal meniscal tear with an
associated cyst is characteristic of this diagnosis.

Pes anserinus bursitis: Either or both fluid and
edema are often seen in association with inflammation
of the pes anserine, namely, the semitendinosis, sarto-
rius, and gracilis muscles.

% DIAGNOSIS: Meniscal cyst.
% KEY FACTS

CLINICAL

Meniscal cysts contain jelly-like mucinous or synovial
fluid. The neck of the meniscal cyst is often traced to
the joint line.

Meniscal cysts are thought to occur more commonly
on the lateral side of the knee rather than the medial

side, although Burk et al. found more medial meniscal
cysts in their series.

For ganglion cysts, excision of the lesion is sufficient.
However, if a meniscal cyst is excised in a similar
fashion, it will typically recur. As such, the diagnosis
of a meniscal cyst in this situation requires treatment
of the underlying meniscal abnormality to prevent
recurrence.

It has been suggested that cysts located posteriorly to
the medial collateral ligament are more apt to pene-
trate the capsule and to expand in an unrestricted fash-
ion. These cysts may be misdiagnosed as ganglion cysts
or popliteal cysts.

RADIOLOGIC

On T2-weighted MRI, a loculated fluid collection
extending from the joint line is seen.

On proton density or T1-weighted MRI, the tear of
the underlying meniscus is identified. These tears are
typically horizontal, with the defect extending to the
meniscocapsular junction rather than to the superior or
inferior articular surface.

%® SUGGESTED READING
Burk DL Jr, Dalinka MK, Kanal E, et al. Meniscal and ganglion cysts

of the knee: MR evaluation. AJR Am J Roentgenol 1988;
150:331-336.

Stoller D, Dillworth W, Anderson L]. The Knee. In D Stoller (ed),

Magnetic Resonance Imaging in Orthopaedics and Sports
Medicine. Philadelphia: Lippincott, 1995;139-372.




E 6 Robert M. Vandemark

History

Patient A: a 35-year-old man who fell from a ladder onto an outstretched hand and
now complains of shoulder pain. Patient B: a 45-year-old woman who complains of
severe shoulder pain following a grand mal seizure.

FIGURE 5-6A Anteroposterior internal rotation radiograph of FIGURE 5-6B Anteroposterior external rotation radiograph of the
the shoulder in patient A. There is widening of the joint space. shoulder in patient A. This view also shows identical joint space widen-
ing, which indicates lack of any motion at the glenohumeral joint.

FIGURE 5-6D Axial CT of the glenohumeral joint in patient B. There is an impaction
fracture produced by collision of the posterior glenoid rim on the humeral head.

FIGURE 5-6C Anteroposterior radiograph
of the shoulder in patient B. There is widening of
the joint space and an oblique sclerotic band
through the articular segment of the humerus.
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& A “positive” rim sign is present when the distance

% DIFFERENTIAL DIAGNOSIS

¢ Anterior dislocation of the shoulder: Anterior shoul-

der dislocations characteristically cause anteroinferior
displacement of the humeral head relative to the gle-
noid. This position of the humeral head is never seen
in patients with posterior dislocation. In addition,
anterior dislocation leads to total obscuration of the
normal glenohumeral joint space due to overlap of the
humeral head and the glenoid.

Posterior dislocation of the shoulder: Posterior dislo-
cations are rare but are characteristic in patients with
scizures, electrical injury, and, occasionally, blunt injury
to the anterior aspect of the shoulder. In virtually all
cases of posterior dislocation, the humeral head and
glenoid remain in the same transverse plane, unlike
anterior dislocation, where the humeral head displaces
inferomedially. Some posterior dislocations give the
appearance of a widened glenohumeral joint space,
caused by “perching” of the humeral head on the pos-
terior labrum. As a result, the distance between the
humeral head and the anterior labrum is widened,
which gives the false impression of a widened joint
space. This feature is never seen in anterior dislocation.
Pseudodislocation of the shoulder: This term applies
to a clinical presentation in which physical findings
suggest an abnormal position of the humeral head
consistent with a shoulder dislocation. Subsequent
radiographs fail to show a dislocation but do demon-
strate inferior subluxation of the humeral head relative
to the glenoid. Pseudodislocation can be seen in the
sctting of brachial plexus injury, chronic shoulder joint
instability, hemarthrosis, and, occasionally, pyarthrosis.

between the anterior glenoid rim and the humerus is
<6 mm.

A post-traumatic “dent” in the anterior aspect of the
articular segment is called the “trough sign.”

Posterior dislocation remains a challenging diagnosis
when the axillary or “Y” views are unavailable. Such
would be the case on portable chest radiographs
obtained for patients with blunt trauma, electrical
injury, or seizure disorders. Under these circumstances,
it is important to recognize the clues of posterior dis-
location on an anteroposterior view alone. The radiol-
ogist must recognize fixed internal rotation, widening
of the joint space (rim sign), and loss of the overlap
appearance (half moon) of the normal shoulder joint
as characteristic findings of posterior dislocation on a
frontal film.

A post-traumatic dent in the humeral head (trough
sign) is a helpful sign but is not always present. Posterior
dislocations can also be seen in conjunction with com-
minuted fracture-dislocations of the proximal humerus.
In any event, the reader should keep in mind that poste-
rior dislocations when missed can easily escape clinical
detection and become chronic dislocations. It is not
unusual for patients with chronic posterior dislocation
to remain undiagnosed for months at a time. The radi-
ologist must always have a high index for a “missed”
posterior dislocation when reviewing outpatient radi-
ographs in patients with chronic shoulder pain.

A clinical history of any or all of the following symp-
toms—a frozen shoulder, limited range of motion, and
old trauma—should motivate the radiologist to obtain
a dislocation view (axillary view preferred) to exclude
the possibility of a chronic posterior dislocation.

% DIAGNOSIS: Posterior dislocation of the shoulder.

% KEY FACTS
CLINICAL
Less than 3% of all shoulder dislocations are posterior.
The characteristic setting for this injury is in a patient
after a seizure.

# SUGGESTED READING

Berquist TH. Imaging of Orthopedic Trauma. New York: Raven,
1992;639-643.

Post M. The Shoulder: Surgical and Non-Surgical Management.
Philadelphia: Lea & Febiger, 1988;550-566.

RADIOLOGIC
“Fixed” internal rotation should immediately raise the
possibility of posterior dislocation of the shoulder.




Andrew J. Collins

Hisrory
A 29-year-old man who presents with left heel pain as well as pain and swelling of
multiple fingers. On physical examination, there is redness and scaling of the skin
in the right groin.

FIGURE 5-7A Lateral radiograph of the left heel. There is an ero- FIGURE 5-7B Posteroanterior radiograph of both hands and
sion of the calcaneus at the plantar fascia insertion site with associated wrists. There is soft-tissue swelling in multiple digits, with fairly dif-
proliferative changes. fuse swelling noted in the right thumb, index finger, middle finger,

and left index finger. There is erosion of the acral tuft of the right
thumb. The right fourth distal interphalangeal joint reveals uniform
space narrowing, marginal erosions with proliferative changes, central
erosions, and soft-tissuc swelling. Bone density appears preserved.
There is erosion of the left first interphalangeal joint at the base of the
distal phalanx.

FIGURE 5-7C Posteroanterior radiograph of both hands and
wrists 4 years later. There is progression of disease, with extensive
destruction of bone in the periarticular and para-articular regions of
the fourth distal interphalangeal joint with pencil-in-cup deformity,
telescoping of the digit, and sausage digit soft-tissue swelling.
Multiple other distal interphalangeal joints are now involved with less
severe inflammatory arthritis.
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@ DIFFERENTIAL DIAGNOSIS

*

Reiter’s syndrome: Calcancal erosions with prolifera-
tive changes at the plantar fascia insertion site in a
male patient make Reiter’s syndrome an important
consideration. The arthritis of Reiter’s syndrome, how-
ever, more typically involves the lower extremities. Skin
abnormalities that may be encountered include kerato-
derma blennorrhagica (reddened palms and soles) and
balanitis (penile rash).

Ankylosing spondylitis: This diagnosis is unlikely
given the extent of inflammatory arthritis of the
peripheral appendicular skeleton and no history of
sacroiliitis, spine disease, or hip or shoulder disease.
Rheumatoid arthritis: The extensive and predomi-
nant distal interphalangeal (DIP) involvement, reactive
proliferative changes, and preservation of bone density
are all atypical for rheumatoid arthritis, making this
diagnosis unlikely.

Psoriatic arthritis: This is the favored diagnosis given
the predominant involvement of DIP joints, presence
of erosions with reactive proliferative bone formation,
the preservation of bone mineral density, and findings
of pencil-in-cup deformity and telescoping of the
fourth digit. The skin changes are also consistent with
psoriatic disease.

Septic arthritis: This disorder is unlikely because it
most commonly involves a single joint. Septic arthritis,
however, can occur secondarily in a joint affected by a
noninfectious inflammatory arthritis.

€ DIAGNOSIS: Psoriatic arthritis.
€ KEY FACTS

*

CLINICAL

The arthritis usually is diagnosed after the skin condi-
ton develops. Typical skin findings include a scaly,
micaceous rash involving extensor surfaces.

Nail abnormalities such as pitting are common in
patients with psoriatic arthritis.

Of patients with psoriatic arthritis, 25% to 60% are
HLA-B27 positive.

RADIOLOGIC

The hands are the most common target site, with many
cases showing predominant involvement of DIP joints.
Erosions typically have proliferative change associated
with them, which may give a “Mickey Mouse cars”
appearance or a shaggy, frayed, irregular border to
the erosions.

Bone density is typically preserved.

Acro-osteolysis may occur.

Classic deformities include pencil-in-cup deformity and
telescoping of digits. Subluxations, dislocations, swan
neck deformities, or boutonniere deformities may also
occur.

Aggressive central erosions may result in joint space
widening.

The axial skeleton may be involved, with bilateral sym-
metrical or bilateral asymmetrical sacroiliitis and non-
marginal asymmetric syndesmophyte formation at the
discovertebral joints of the spine.

% SUGGESTED READING
Brower AC. Arthritis in Black and White. Philadelphia: Saunders,

1988;167-184.

Resnick D, Niwayama G. Diagnosis of Bone and Joint Disorders

(2nd ed). Philadelphia: Saunders, 1988;1171-1198.




Robert M. Vandemark

R

HISTORY SRR
A 21-year-old man who was a restrained passenger in a head-on collision with
another vehicle.

FIGURE 5-8A Anteroposterior radiograph of the lumbar spine.
There is a subtle horizontal lucency through the right pedicle of L2.

FIGURE 5-8B Lateral radiograph of the lumbar spine. There is
only a minor compression fracture of the body of L2.

FIGURE 5-8D Axial CT scan of the lumbar spine reformatted in
the sagittal plane shows both the anterior and posterior components
of the fracture.

FIGURE 5-8C Axial CT scan of the lumbar spine reformatted in
the coronal plane. There is a horizontally oriented fracture of the pos-
terior elements.
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*

Simple compression: Minor compression fractures
of the vertebral column are common but do not
usually disrupt the middle or posterior columns of
stability. Usually the degree of compression is <25%
of the vertebral body height, and there is no evi-
dence of retropulsion or extension of the fracture
into the posterior elements.

Burst fracture: Burst fractures are caused by an axial
load on the vertebral column as would occur during a
fall from a significant height. CT examination would
demonstrate radial dispersion of the vertebral body
fragments with retropulsion into the spinal canal.
Chance fracture: The chance fracture is produced by a
flexion-distraction mechanism. Fracture lines are typi-
cally seen extending into the posterior elements of the
vertebrae on a lateral view. Characteristically, subtle
bilateral pedicle fractures can be seen on the AP view
and should be sought. Chance fractures sometimes
produce only minimal anterior compression and can be
confused with simple compression fractures when the
pedicle and posterior element extension of the fracture
are not appreciated.

& DIAGNOSIS: Chance fracture.
@ KEY FACTS

*

CLINICAL

Chance fractures are flexion-distraction injuries of the
thoracolumbar region.

They are associated with seatbelt/lapbelt restraint.
There is a high association with intra-abdominal injuries.

RADIOLOGIC
Chance fractures can be difficult to diagnose when
undue empbhasis is placed on the lateral view of the

spine. The degree of vertebral compression may be
slight, giving the false impression of a simple compres-
sion fracture. Regardless of the site of trauma, it is
imperative to give equal time to the inspection of the
AP view and lateral views in spine trauma. This is par-
ticularly true for chance fractures in which the poste-
rior element component is often quite impressive on
the AP view while unappreciated on the lateral view,
Despite the substantial posterior element injury seen in
chance fractures, neurologic deficits are less common
than with other serious lumbar injuries such as burst
fractures or fracture-dislocations of the spine.

Simple compression fractures of the spine are common,
and although they produce severe back pain, they do
not cause neurologic injury. Simple compression frac-
tures with <25% loss in vertical body height can be
treated conservatively; additional imaging is not needed.
Compression fractures >25% can be deceptive on radi-
ographs, and CT can be helpful in excluding retropul-
sion of fragments, a finding that is commonly
underestimated from plain film analysis.

Burst fractures, regardless of their location in the
spinc, imply an axial load with radial dispersion of frac-
ture fragments. An increase in the interpediculate dis-
tance on the frontal film is a key finding. This further
emphasizes the importance of viewing the anteroposte-
rior view in spinal trauma. CT and sometimes MRI are
used in the evaluation of burst injuries due to the high
propensity for spinal canal compromise.

% SUGGESTED READING
Berquist TH. Imaging of Orthopedic Trauma. New York: Raven,

1992;169-194.

Harris JH, Harris WH, Novelline RA. The Radiology of Emergency

Medicine. Baltimore: Williams & Wilkins, 1993;247-280.




E9

History
A 3-year-old boy with pain and a firm mass at the upper part of his left knee.

FIGURE 5-9A Anteroposterior radiograph of the left knee. There
is an aggressive lesion in the distal femoral metaphysis with cumulus
cloud-like mineralization and a permeative pattern of bone destruc-
tion with a wide transition zone. Medially, there is cortical destruc-
tion, a mineralized soft-tissue mass, and Codman’s triangle-type
periosteal reaction proximally.

Andrew J. Collins

FIGURE 5-9B Latcral radiograph of the left knee. There is a soft-
tissue mass at the posterior aspect of the distal femoral metaphysis
with cumulus cloud-like mineralization. Fat planes are displaced pos-
teriorly. There is multilayer periosteal reaction.
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© DIFFERENTIAL DIAGNOSIS

o Ewing’s sarcoma: In favor of this possibility is the
presence of a soft-tissue mass, the multilayer or onion-
skin periosteal reaction, and the fact that there is scle-
rosis, which is related to reactive bone formation.
Ewing’s sarcoma, however, more typically produces a
longer diaphyseal lesion. It is excluded in this case by
the presence of cumulus cloud-like malignant osteoid
tumor bone mineralization in the soft tissues.

Central osteogenic sarcoma: The location of this
lesion, aggressive bone destruction, soft-tissue mass
formation, and cumulus cloud-like mineralization both
within the bone and in the soft-tissue mass over-
whelmingly favor this diagnosis even though the
patient is relatively young.

Osteomyelitis: Osteomyelitis is typically metaphyseal
and can cause bone destruction, reactive bone forma-
tion in the region of trabecular bone, and periosteal
reaction that can be multilayered. However, this diag-
nosis is excluded because of the presence of a soft-
tissue mass with malignant osteoid type mineralization
and because infection would tend to make fascial
planes indistinct rather than simply displace them.

% DIAGNOSIS: Central osteogenic sarcoma of the
distal femur.

% KEY FACTS

CLINICAL
o This is the most common primary malignant tumor of
bone in childhood.

The patients are between 15 and 25 years of age in
about 75% of cases.

Approximately 70% of cases occur in long bones, and
approximately 55% occur about the region of the knee.

RADIOLOGIC
These tumors are typically eccentric in location and
metaphyseal.
Radiologic features include permeative bone destruction
with cortical disruption and soft-tissue mass formation.
Periosteal reaction is uncommonly present, having a
“sunburst,” “onion peel,” “onion skin,” or Codman’s
triangle appearance.
Tumor bone formation has a cloud-like appearance,
typically involving the tumor within the bone and
within the soft tissue mass.

& MRI is the modality of choice for staging.

% SUGGESTED READING

Edeiken J. Roentgen Diagnosis of Diseases of the Bone (3rd ed)
(Vol I). Baltimore: Williams & Wilkins, 1981;181-227.

Mirra JM, Piero P, Gold RH. Bone Tumors, Clinical, Radiologic-
Pathologic Correlation. Philadelphia: Lea & Febiger,
1989;248-389.

Onikul E, Fletcher BD, Parham DM, Chen G. Accuracy of MR
imaging for estimating intraosseous extent of osteosarcoma. AJR
Am ] Roentgenol 1996;167:1211-1215.

Sundaram M, McGuire MH, Herbold DR, et al. Magnetic reso-
nance imaging in planning limb-salvage surgery for primary
malignant tumors of bone. J Bone Joint Surg Am
1986,68:809-819.




SE 1 0 Salutario J. Martines

History

A 58-year-old man with insulin-dependent diabetes mellitus presents with a several-
week history of fever and an enlarging mass on the posterior aspect of his right arm.

FIGURE 5-10 (a) Axial T1-weighted MRIs of the right arm. (b) Axial T1-weighted gadolinium-enhanced
MRIs of the right arm with fat suppression. (¢) Axial T2-weighted MRIs of the right arm. (d) Axial T2-weighted
MRIs of the right arm at a slightly different level. A rim is depicted in all images that is of increased signal inten-
sity on the T1-weighted images both pre- (a) and postcontrast (b), and of decreased signal intensity compared
to muscle on the T2-weighted images (¢, d). The cavity encircled by the rim is of low signal intensity on the
T1-weighted images (a, b) and of high signal intensity on the T2-weighted images (¢, d). These characteristics
suggest the presence of fluid. The humeral marrow is normal, but edema and stranding are noted in the sub-
cutaneous tissues on the T2-weighted images.
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% DIFFERENTIAL DIAGNOSIS

L 4

Pyomyositis (PM): In the case shown, the intramus-
cular cavitation that is hyperintense on T2-weighted
image, has rim enhancement on T1-weighted post-
gadolinium images, and is associated with edema of
adjacent tissues is consistent with the diagnosis of PM.
Neoplasm: Tumors and PM both present clinically as
a mass. Malignant tumors may have central necrosis
that could be confused with PM. Sarcomas are limited
to a compartment and are not associated with cellulitis
unless they have been treated with radiation or a
biopsy has been performed. PM is a diffuse process
that extends beyond the compartments involving the
subcutaneous fat and the skin. Soft-tissue lymphoma-
tous masses may be diffuse and involve the subcuta-
neous fat, but they do not cavitate like PM.
Hematoma: In most instances, there is a clear history
of trauma, and blood components are seen (not pre-
sent in this case). Central cavitation with rim enhance-
ment is not a feature of traumatic lesions.
Myonecrosis: This is a very rare complication of dia-
betes mellitus secondary to small vessel disease. Rim
enhancement is not a feature of this condition.
Myositis: There are numerous conditions associated
with myositis, particularly the connective tissue dis-
eases. These conditions produce multiple lesions that
do not cavitate, making this an incorrect diagnosis.

% DIAGNOSIS: Pyomyositis.
# KEY FACTS

*

CLINICAL

PM is a primary bacterial infection involving skeletal
muscles. It is also known as tropical PM because it is
endemic to warm climates. However, incidence of PM
is increasing in temperate countries as well.

PM tends to occur in the large muscles of the lower
extremities.

It is caused by Staphylococcus aurens in 90% of cases.
Contributing factors include trauma, diabetes mellitus,
human immunodeficiency virus (HIV) infection,
chronic steroid use, connective tissue disorders, history
of malignancy, and various hematologic disorders.

PM has a predictable clinical course that consists of
four stages. Stage 1 has a characteristic insidious onset
with diffuse pain and swelling. In stage 2, there is pro-
gressive pain and enlargement of the extremity. Stage 3
denotes suppuration, and stage 4, resolution. Alter-
natively, progression to shock and death occurs in 2%
of patients.

Most PM cases are treated with surgical drainage and
appropriate intravenous antibiotics.

RADIOLOGIC

Plain radiographs are nondiagnostic in most instances.
On occasion, they may show an associated osteomyelitis.
On nuclear scintigraphy, the blood pool phase may
demonstrate nonspecific muscular uptake. Late images
demonstrate osseous uptake in cases with osteomyelitis.
Ultrasound may detect and localize the process and
demonstrate the presence of cavitation.
Contrast-cnhanced CT defines the abscess wall by the
presence of rim enhancement. PM very often is associ-
ated with cellulitis, which on CT is seen as skin thick-
ening, stranding of subcutaneous fat, blurring of
intramuscular fat and fascial planes, and distention of
subcutaneous veins.

MRI is best for assessing the extent and location of the
process and the presence or absence of osteomyelitis.
Contrast-enhanced T1-weighted images often depict
rim enhancement of the abscess. The rim of the abscess
may be of subtle increased signal intensity in compari-
son with the rest of the muscle on T1-weighted images
even before contrast material administration. The cen-
tral collection of pus is hypointense to adjacent muscles
on T1-weighted images. T2-weighted images are char-
acterized by a diffuse increase in signal intensity in all
involved muscles, very high signal intensity within the
central fluid collection, a rim of low signal intensity,
and increased signal intensity in the fascia, subcuta-
neous fat, and skin consistent with edema and cellulitis.
The distal joint may also reveal an effusion.
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History
A 14-year-old boy with left hip pain. He has no history of trauma.

FIGURE 5-11A Anteroposterior radiograph of the left hip. There
is a lucent expansile lesion of the apophysis of the left greater
trochanter with a thin sclerotic margin. Thick periosteal reaction is
present away from the lesion along the medial proximal metadiaphysis.
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FIGURE 5-11B Coronal T2-weighted MRI of the left hip. There
is a well-circumscribed lesion of the left greater trochanter of pre-
dominantly low signal intensity containing a few cystic foci of
increased signal intensity. The adjacent marrow and muscles demon-
strate diffuse increased signal intensity related to edema.
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% DIFFERENTIAL DIAGNOSIS

*

Brodie’s abscess: This process is usually localized to
the metaphysis. Extensive bone destruction and the
presence of marrow and muscle edema are uncommon
in this subacute infection.

Eosinophilic granuloma: These lesions are most
often metaphyseal and multifocal with less marrow
and muscle edema.

Anecurysmal bone cyst (ABC): The expansile radi-
ographic appearance favors this diagnosis but would
not account for the marrow and muscle edema.
Chondroblastoma: This is essentially the only tumor
to involve the greater trochanter, and may have an
aneurysmatic component with edema of adjacent mus-
cle and marrow. The radiographic and MRI features
and the patient’s age are most consistent with a chon-
droblastoma and a secondary ABC.

Clear cell chondrosarcoma: These tumors mimic
chondroblastomas and are usually found in older
patients. They most often involve the femoral head
and are not typically aneurysmal.

& DIAGNOSIS: Chondroblastoma of the greater

trochanteric apophysis with secondary aneurysmal
bone cyst.

# KEY FACTS

CLINICAL

Chondroblastoma is a benign cartilaginous tumor
comprising <1% of all primary bone tumors.

Its incidence is intermediate among other benign carti-
laginous tumors; it is more common than chon-
dromyxoid fibroma but rarer than enchondroma or
osteochondroma.

The second decade of life is the most common age of
presentation (70%). The male-to-female ratio is 3 to 1.
Symptoms are nonspecific and include pain referred to
the joint adjacent to the lesion.

Curettage and bone grafting is the treatment of choice.
Local recurrence can occur following surgery. However,
malignant transformation is rare.

RADIOLOGIC

Chondroblastoma is a geographic lucent lesion with
thin sclerotic margins arising eccentrically in an epi-
physis or apophysis, with or without extension into the
metaphysis.

The most common sites of involvement, in descending
order, are the epiphyses of the distal femur, proximal
tibia, proximal humerus, and apophysis of the greater
trocanter. Occurrence in the greater trochanter is three
times more common than in the femoral head.
Detectable punctate calcified chondroid matrix is
found in 60% of patients.

Up to 60% of patients have benign-appearing per-
iosteal reaction away from the lesion in the adjacent
metadiaphysis.
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