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TABLE 7-1
CAUSES OF SOLITARY PULMONARY NODULES

Neoplastic: Malignant
Bronchogenic carcinoma
Solitary metastasis
Lymphoma
Carcinoid tumor

Neoplastic: Benign
Hamartoma
Benign connective tissue and neural tumors (e.g., lipoma,
fibroma, neurofibroma)

Inflammatory
Granuloma
Lung abscess
Rheumatoid nodule
Inflammatory pseudotumor (plasma cell granuloma)

Congenital

Arteriovenous malformation

Lung cyst

Bronchial atresia with mucoid impaction
Miscellaneous

Pulmonary infarct

Intrapulmonary lymph node

Mucoid impaction

Hematoma

Amyloidosis

Normal confluence of pulmonary veins

Mimics of SPN
Nipple shadow
Cutaneous lesion (e.g., wart, mole)
Rib fracture or other bone lesion
“Vanishing psecudotumor™ of congestive heart failure
(loculated pleural effusion)

SPN, solitary pulmonary nodule,
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FIGURE 2-31. Random nodular pattern. CT scan of a patient with
miliary tuberculosis shows a pattern of diffuse, randomly distributed,
well-defined small pulmonary nodules. Some of the nodules appear
centrilobular and some are subpleural in location. The same pattern
can be seen with fungal infection or pulmonary metastases.
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TABLE 7-2
FAST-GROWING PULMONARY METASTASES

“Loves to Multiply Swiftly”
Lymphoma

Testicular germ cell tumor
Melanoma

Soft tissue sarcoma (osteosarcoma)

that up to half of nodules showing the tail sign represent benign
granulomas (16), and therefore the tail sign is a nonspecific fea-
ture of peripherally located pulmonary lesions that cannot be
used to distinguish a benign from a malignant lesion. Lobu-
lation and notching are seen with both benign and malignant
nodules and are not very useful discriminating features (Figs.
7-12 and 7-13). A well-defined, smooth, nonlobulated edge
1s most compatible with hamartoma, granuloma, or metasta-
sis. However, a smooth margin does not indicate benignity,
as up to one third of malignant lesions have smooth margins
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S
Fig. 3.87 Organizing preumonia showing A, iregular edges on chest
radiograph and B, nodular shape on CT. The lesion was rémoved
strgically hecause it was believed to be a bronchial carcinoma
preoperatively.
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FIGURE 7-29. Metastatic osteosarcoma. A: PA chest radiograph of a §7-year-old man with cough and hemoptysis
and a history of mandibular resection for chondroblastic osteosarcoma 7 years prior shows a large lobulated right
hilar mass (arromws), B: Lateral view confirms the hilar location (arrows). (Continued)
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Fig 7-2a Adenocarcinoma of lung » i # /v » Ji & 4% #
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k Fig 7-3 Cryptococcosis» Hfl FT£m 1 A4 relatively well-defined /
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Fig 7-4 Tuberculoma - J& & #8 4% # bt
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TIABLE 7-1
CAUSES OF SOLITARY PULMONARY NODULES

Neoplastic: Malignant
Bronchogenic carcinoma
Solitary metastasis
Lymphoma
Carcinoid tumor

Neoplastic: Benign
Hamartoma
Benign connective tissue and neural tumors (e.g., lipoma,
fibroma, neurofibroma)

Inflammatory
Granuloma
Lung abscess
Rheumatoid nodule
Inflammatory pseudotumor (plasma cell granuloma)

Congenital

Arteriovenous malformation

Lung cyst

Bronchial atresia with mucoid impaction
Miscellaneous

Pulmonary infarct

Intrapulmonary lymph node

Mucoid impaction

Hematoma

Amyloidosis

Normal confluence of pulmonary veins
Mimics of SPN

Nipple shadow

Cutaneous lesion (e.g., wart, mole)

Rib fracture or other bone lesion

“Vanishing pseudotumor™ of congestive heart failure

(loculated pleural effusion)

SPN, solitary pulmonary nodule,

21




B

FIGURE 6-30. Bronchogenic cyst. PA (A) and lateral (B) chest radiographs of a 23-year-old man show a round mass in the left medial hemithorax
(arrows). C: CT scan shows that the nonenhancing left hilar mass is of homogencous fluid attenuation, consistent with a cyst (C),
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FIGURE 6-31. (Continued ) C: CT scan shows that the mass is ¢x-
tremely dense throughout, consistent with milk of calcium (arrows).

FIGURE 6-32. Esophageal duplication cyst. CT scan of a 45-year-old
woman shows a subcarinal cystic structure (C) of homogeneous fluid
attenuation in contact with the esophagus (arrow). The appearance is
indistinguishable from thar of a bronchogenic cyst.
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FIGURE 6-33. Pericardial cyst. A: PA chest radiograph shows a round opacity (arrow) at the right cardiophrenic
angle. B: CT scan shows the mass (PC) to be of homogeneous fluid attenuation with rim calcification.
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FIGURE 7-1. Granuloma. A: PA chest radiograph shows a small, well-circumscribed, round opacity at the right lung base (arrows). B: Lareral
view shows that the opacity is within the lung on two views (posterior segment of the right lower lobe) and thus represents 4 pulmonary nodule
(arrow). The high density of the nodule relative to its small size indicates that it is densely calcified. The appearance is characteristic of a benign
calcified granuloma, and no further evaluation of the nodule is needed (an exception would be in a patient with a known calcium-producing
primary tumor, such as osteosarcoma, which can lead to calcified pulmonary metastases; in this case, older radiographs confirmed over 2 years of

stability of the granuloma).
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FIGURE 7-4. Hamartoma. A: PA chest radiograph shows a rounded opacity in the left middle lung with calciication (arrows). B: PA chest
radiograph obtained 5.5 years later shows enlargement of the nodule, which has doubled in volume. The randomly distributed calcifications,
arranged in overlapping rings, now have the typical “popcorn” appearance described with hamartomas, It is not unusual for hamartomas to
enlarge; unlike malignant nodules, however, the growth rate is slow, with doubling occurring in more than 18 months” time.
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FIGURE 7-5. Small-cell carcinoma. A: CT image shows an irregular, calcified, round nodule in the right lower lobe. The pattern of calcification
is not definitely benign and the nodule’s irregular margin makes it suspicious for neoplasm. B: CT scan with lung windowing shows the nodule to

have a lobulated contour.
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FIGURE 7-8. Bronchioloalveolar cell carcinoma. CT scan shows a
mixed solid/ground-glass nodule in the periphery of the left lower lobe
arrow), Internal “bubble” lucencies are a characteristic feature of this ~ FIGURE 7-9. Bronchioloalveolar cell carcinoma, CT scan shows a
type of neoplasm, mixed solid and ground-glass nodule in the left upper lobe (arrorw)
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Fig. 3.76  Poprom calcifications in pulnionary hamartoma: A, on
chest radiography; B, on CT.
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Fat within a hamartoma {arrow),
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Calcification in Carcinoma
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380 Calcification in a primary carcinoma of lung. A, Adenocarcinoma: the punclate, conglomerate calalication in this case proved to be
ecotic foch of tumar {courtesy of Dr John Pitrsan, Williamsburg, Va ). B, Simalt cell carcinoima, showing exlensive punctale cloud-like calcitication.
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FIGURE 7-1. Granuloma. A: PA chest radiograph shows a small, well-circumscribed, round opacity at the right lung base (arrows). B: Lateral
view shows that the opacity is within the lung on two views (posterior segment of the right lower lobe) and thus represents a pulmonary nodule
(arrow). The high density of the nodule relative to its small size indicates that it is densely calcified. The appearance is characteristic of a benign
calcified granuloma, and no further evaluation of the nodule is needed (an exception would be in a patient with a known calcium-producing
primary tumor, such as osteosarcoma, which can lead to calcified pulmonary metastases; in this case, older radiographs confirmed over 2 years of

stability of the granuloma),
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FIGURE 7-4. Hamartoma. A: PA chest radiograph shows a rounded opacity in the left middle lung with calcification (arrows). B: PA chest
radiograph obtained 5.5 years later shows enlargement of the nodule, which has doubled in volume. The randomly distributed calcifications,
arranged in overlapping rings, now have the typical “popcorn™ appearance described with hamartomas. It is not unusual for hamartomas to
enlarge; unlike malignant nodules, however, the growth rate is slow, with doubling occurring in more than 18 months’ time.
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FIGURE 7-5. Small-cell carcinoma. A: CT image shows an irregular, calcified, round nodule in the right fower lobe. The pattern of calcification
is not definitely benign and the nodule’s irregular margin makes it suspicious for neaplasm. B: CT scan with lung windowing shows the nodule to

have a lobulated contour.
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FIGURE 7-8. Bronchioloalveolar cell carcinoma. CT scan shows a
mixed solid/ground-glass nodule in the periphery of the left lower lobe
(@rrow). Internal “bubble” lucencies are a characteristic feature of this FIGURE 7-9. Bronchioloalveolar cell carcinoma, CT scan shows a
type of neoplasm. mixed solid and ground-glass nodule in the left upper lobe (arrow).
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FIGURE 6-36. Descending thoracic aortic aneurysm. A: PA chest radiograph of a 69-year-old woman shows a rounded mass in continuity with
the descending aorta (straight arroues). Incidental note of calcified granuloma in the left upper lobe (curved arrow), B: Lateral chest radiograph

shows curvilinear rim calcification within the wall of the aneurysm (arroms).
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FIGURE 6-39. Benign schwannoma. PA (A) and lateral (B} chest radiographs of a 9-year-old girl show i circumscribed mass in the right apex
farronwl, Ce Axaal T1-weighted MRI shows the mass (S) is paraspinal in location and has no continuity with the spinal canal. D: Coronal MRI,
with intravenous contrast, shows that the mass (M) has high signal intensity,
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TABLE 7-4

CAUSES OF MULTIPLE PULMONARY NODULES

Neoplastic
Metastases
Malignant lymphoma/lymphoproliferative disorders

Inflammatory
Granulomas
Fungal and opportunistic infections
Septic emboli
Rheumatoid nodules
Wegener granulomatosis
Sarcoidosis
Langerhan cell histiocytosis

Congenital
Arteriovenous malformations (Osler-Weber-Rendu
Syndrome)

Miscellaneous
Hematomas
Pulmonary infarcts
Occupational (silicosis)
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Miliary Pattern

Miliary TB

No-TB infection

Viral infection
Nocardiosis
Cryptococcus
Histoplasmosis

Diffuse panbronchiolitis
Pneumoconiosis
Sarcoidosis

\ Alveolar microlithiasis
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Multiple Small Calcification
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Healed Varicella Pneumonia
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Flg 3.116  Multiple small calcifications ln the: Iungs caused hy old
healed varicella pneumonia. (The patient also has a carcinoma of the
right upper lobe.)
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CAUSES OF CAVITARY PULMONARY NODULES

“CAVITY”

Carcinoma (bronchogenic, metastases—especially squamous
cell)

Autoimmune (Wegener granulomatosis, rheumatoid nodules)

Vascular (bland and septic emboli)

Infection (especially mycobacterial and fungal)

Trauma (pneumatocele)

Young—i.e., congenital (sequestration, diaphragmatic hernia,
bronchogenic cyst)

Reproduced with permission from Dahnert W. Radiology Review

\ Manual. Baltimore: Williams & Wilkins; 1991. /

45




FIGURE 7-25. Metastatic testicular carcinoma. PA (A) and lateral (B) chest radiographs show numerous bilateral
well-circumscribed pulmonary nodules of varying sizes, typical of pulmonary metastases. Testicular carcinoma has
a high incidence of pulmonary metastases, Note on the PA view that some of the nodules are “hiding” under the
diaphragm (arrows) in the posterior lung bases, It is important to always look carefully in this area for nodules, as
they are more difficult to see when they are not contrasted with the lucency of the air-filled anterior lung,
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FIGURE 7-29, Metastatic osteosarcoma, A: PA chest radiograph of a §7-year-old man with cough and hemoptysis
and a history of mandibular resection for chondroblastic osteosarcoma 7 years prior shows a large lobulated right
hilar mass (arrows). B: Lateral view confirms the hilar location (arrows). (Continued)
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FIGURE 7-31, Septic emboli. A: PA chest radiograph shows numerous
cavitary (solid arrow) and noncavitary (dashed arrow) nodules and
masses in the lung and bilateral pleural effusions. B: CT image shows
multiple nodules, some cavitary, in the periphery of the lungs, a common
location for sepric emboli to appear. C: CT at a level inferior to (B)
shows multiple nodules in the right lung, the feeding vessel sign (arrow),
and a dominant cavitary mass in the left lung,
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TABLE 7-4

CAUSES OF MULTIPLE PULMONARY NODULES

Neoplastic
Metastases
Malignant lymphoma/lymphoproliferative disorders

Inflammatory
Granulomas
Fungal and opportunistic infections
Septic emboli
Rheumatoid nodules
Wegener granulomatosis
Sarcoidosis
Langerhan cell histiocytosis

Congenital
Arteriovenous malformations (Osler-Weber-Rendu
Syndrome)

Miscellaneous
Hematomas
Pulmonary infarcts
Occupational (silicosis)
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Various Sized Nodule

™

Usually over lopwer lung field

Hemogenic metastatic nodule should be

suspected
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Hematogenic Metastasis

Various sized nodules
Multiple lobulated lesions
Prominent over lower lung field
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.392  Multiple pulmonary nodules owing to metastase
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Multiple calcified nodule

Metastasis from osteosarcoma
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Lung metastasis mass
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Lymphangitic lung Metastasis
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FIGURE 7-25. Metastatic testicular carcinoma. PA (A) and lateral (B) chest radiographs show numerous bilateral
well-circumscribed pulmonary nodules of varying sizes, typical of pulmonary metastases. Testicular carcinoma has
a high incidence of pulmonary metastases. Note on the PA view that some of the nodules are “hiding” under the
diaphragm (arrotws) in the posterior lung bases. It is important to always look carefully in this area for nodules, as
they are more difficult to see when they are not contrasted with the lucency of the air-filled anterior lung,
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