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56
Mesenchymal Tumors

Cesar A. Moran

Primary pulmonary mesenchymal tumors, whether benign or ma-
lignant, are rare. Because the same histologic criteria are used to
diagnose these tumors in the lung as in their soft tissue locations,
the pathologist is often confronted with the dilemma of determin-
ing whether the lesion is primary or metastatic.

Unlike the much more common epithelial malignancies, the
rarity of sarcomatous lesions and the lung’s predilection for metas-
tases makes the physician hesitant to describe any mesenchymal
lesion as primary, and it becomes essential to rule out an extra-
pulmonary site of origin. It is possible that many cases, especially
in referral institutions, are regarded as metastases of undetermined
origin because of their unusual location, and the true incidence of
these neoplasms in the lung may be higher than is acknowledged.
Moreover, with the new methods available in diagnostic surgical
pathology, past descriptions of some pulmonary sarcomas would
probably not withstand the modern standards of classification. In
this chapter, sarcomatous lesions that occur primarily in the lung
are described to highlight their specific features and to increase the
awareness of the existence of these tumors (Table 56-1).

BENIGN NEOPLASMS

Leiomyoma

Primary intrapulmonary leiomyoma is a rare, benign smooth mus-
cle tumor.'™* It appears to be more common in women than in
men. The tumors are more often found in parenchymal than
bronchial locations. Although it can occur at any age, leiomyomais
more commonly seen in adults. One explanation for the higher
incidence of these tumors in women may be because of confusion
with the benign metastasizing leiomyoma, which is histologically

The opinions and assertions contained herein are the private views of the
author and are not to be construed as official or reflecting the views of the
Department of the Army, the Department of the Air Force, or the Depart-
ment of Defense.

undistinguishable from leiomyomas arising in lung.> Some au-
thorities think that multiple pulmonary lesions in a premenopausal
woman with a history of uterine leiomyomas, abdominal surgery,
or pregnancy indicates a benign metastasizing leiomyoma. Others
have raised the possibility of multifocality to explain the presence
of similar tumors in diverse parts of the body (see Chap. 60).°
Deciding whether these tumors represent metastases from low-
grade leiomyosarcoma, benign metastasizing leiomyoma, multi-
focal leiomyoma, or de novo intrapulmonary leiomyoma is difficult
and attempted only with careful evaluation of the individual case.

Pulmonary leiomyomas produce symptoms according to their
location. Most peripheral tumors are discovered on a routine chest
x-ray film. Those located intraluminally present with symptoms of
cough and hemoptysis. Clubbing of the fingers has been reported
in pediatric patients.” Radiologic evaluation is essential to deter-
mine the location of the tumor and to assess the number of
pulmonary lesions, but no radiographic features can differentiate
benign from malignant lesions.® Histologic evaluation is the only
means of arriving at a definitive diagnosis.

The tumors are of various sizes, well circumscribed, firm, and
white. Histologically, they share features with leiomyomas arising
elsewhere: spindle cell proliferation arranged in fascicles, with
cigar-shaped, blunted nuclei, eosinophilic cytoplasm, and no evi-
dence of significant mitotic activity or pleomorphism (Figs. 56-1
and 56-2). Occasionally, nuclear palisading and vacuolization of
the nuclei are observed. Necrosis and hemorrhage are usually not
found.

In most cases, the diagnosis can be established by light micro-
scopy, but the use of immunohistochemical stains, including those
for desmin and muscle-specific actin, may be helpful in supporting
the diagnosis.” Ultrastructurally, peripheral aggregates of thin
cytoplasmic filaments, pinocytotic vesicles, and incomplete basal
lamina are consistent with a smooth muscle tumor.'

It is important to differentiate leiomyomas from other spindle
cell neoplasms, such as neurofibroma and the intrapulmonary
localized fibrous tumor (i.e., fibrous mesothelioma). For neuro-
fibroma, the wavy spindle cell proliferation and positive staining
for the $-100 protein lead to the correct diagnosis. For the intra-
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TABLE 56-1 .

Pulmonary Tumors of Mesenchymal Origin
Phenotypic )
Expression Benign Malignant
Fibrous tissue Fibroma Fibrosarcoma
Smooth muscle Leiomyoma Leiomyosarcoma
Skeletal muscle Rhabdomyosarcoma
Adipose tissue Lipoma Liposarcoma
Nerve sheath Neurilemoma, neurofibroma, granular cell ~ Neurofibrosarcoma

tumor

Cartilage Chondroma, chondroblastoma Chondrosarcoma
Bone Osteochondroma Osteosarcoma
Histiocyte Benign histiocytoma Malignant fibrous histiocytoma,

Vascular and pericytic

Combined tissue

Lymphangioma, glomangioma

Hamartoma (fibrochondrolipoma)

hemangiopericytoma
Hemangioendothelioma, angio-

sarcoma, Kaposi sarcoma, he-

mangiopericytoma
Mesenchymoma

Adapred from Saldana MJ, Wright JL, Thurlbeck WM. Localized lesions of the bronchi and lungs. In Silverbery SG, ed. Principles and
practice of surgical pathology. vol. 1. New York: John Wiley & Sons, 1983:563.

pulmonary localized fibrous tumor, although positive staining for
smooth muscle actin or desmin can rarely be observed, the histo-
logic characteristics of the tumor, such as ropelike collagen bundles
between tumor cells, and ultimately the lack of smooth muscle
features on ultrastructural examination can establish the correct
diagnosis.

The most important diagnostic consideration is assessing the
malignant potential of the tumors. High mitotic activity, nuclear
pleomorphism, necrosis, and hemorrhage indicate malignancy.
The treatment of choice for these tumors appears to be surgical
excision, and the clinical course is probably similar to that of soft
tissue leiomyomas.

_ ey
FIGURE 56-1. The intrapulmonary leiomyoma (arrow)
a dense spindle cell proliferation. (H & E stain; low magnification. )

is composed of

Lipoma
Lipomas are uncommon primary lung tumors.''* They may
appear to be an intrapulmonary lesion or an endobronchial tumor
(Color Fig. 56-1). The patients may present with symptoms of
cough and chest pain or be asymptomatic. Men are more fre-
quently affected than women, and the patients are usually adults.
The tumors have been associated with obesity in some cases.
Grossly, the tumors are soft, yellow, and well circumscribed.
Microscopically, they show features similar to those in lipomas
elsewhere: proliferation of mature fat cells. Even though the clini-
cal course of these tumors is indolent, a radical procedure such as

FIGURE 56-2. The detail of an intrapulmonary leiomyoma shows the

bland appearance of the cells. Notice the absence of mitosis. (H & E stain;
high magnification. )



lobectomy has been pe:rformcd for some patients. Endoscopic
resection is an appropriate treatment for endobronchial lesions.

Intrapulmonary Localized Fibrous Tumor

Localized fibrous tumors are neoplasms most commonly arising
on the pleural and chcr serosal surfaces, but some arising in
intrapulmonary locations have been documented.'®~2° The intra-
pulmonary fibrous tumors were probably interpreted as intra-
pulmonary fibromas in the past. Great caution must be exercised
in catcgorizing these neoplasms as intrapulmonary, because tu-
mors arising on the pleura may invade the lung parenchyma.

Intrapulmonary localized fibrous tumors have been found in
adult patients, and the clinical presentation has varied from asymp-
tomatic to symptoms related to airway obstruction. Grossly, the
different-sized tumors have a firm, white, well-circumscribed ap-
pearance (Color Fig. 56-2). Microscopically, as with those in
plcural locations, they are composed of a spindle cell proliferation
showing a variety of patterns (Fig. 56-3). Areas of hypocellularity
and hypercellularity and deposits of wavy collagen fibers admixed
with areas of myxoid stroma and a marked vascular component
may be seen. It is logical to assume that these tumors in intra-
pulmonary locations may show the same varicty of histologic
growth patterns seen in the tumors arising on the pleura.”' Im-
munohistochemically, vimentin appears to be the only marker that
consistently produces a positive reaction, but other markers, such
as smooth muscle actin, have been positive in a few cases. Ultra-
structurally, studies of pleural tumors have shown prominent rough
endoplasmic reticulum, sparse mitochondria, microtubules, scat-
tered ribosomes, micropinocytotic vesicles, and lack of desmo-
somes, microvilli, or basement membrane—like material in tu-
moral cells. They may arise from ectopic nests of mesothelial cells
in the interlobular septa or from subpleural fibroblasts growing
inward.

Even though the tumors described so far have been histo-
logically benign, the existence of malignant variants is a logical
possibility. However, the criteria employed to assess malignancy of
these tumors in the pleura may not be applicable to the intra-
pulmonary lesions. For example, tumors in pleural locations pre-
senting as easily resectable, polypoid, or pedunculated lesions
behave as benign despite their mitotic activity, nuclear pleomor-
phism, or necrosis.”* A similar clinical course may not be shared by
the neoplasms with malignant cytologic features deep within the
lung substance. Localized fibrous tumors should be differentiated
from other neoplasms, such as smooth muscle and neural tumors.
Immunohistochemical studies may help in arriving at a correct
diagnosis (see Chap. 57).

MALIGNANT NEOPLASMS

Fibrosarcoma

Intrapulmonary fibrosarcomas are no longer commonly diag-
nosed. One explanation may be the use of immunohistochemical
techniques, which can detect markers of differentiation not previ-
ously available.

Fibrosarcomas have been described as endobronchial or intra-
parenchymal tumors.?>~>* Symptoms depend on the location of
the tumor. The tumors are slightly soft and white, but they may
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FIGURE 56-3. The microscopic appearance of a localized fibrous
tumor shows the characteristic spindle cell proliferation admixed with
ropes of collagen bundles (see Color Fig. 56-2). (H & E stain; intermediate
magnification.)

show areas of necrosis or hemorrhage. Histologically, fibrosar-
comas consist of a spindle cell proliferation arranged in interlacing
fascicles. The cells have scant cytoplasm, round nuclei, and promi-
nent nucleoli, and they characteristically form a herringbone pat-
tern. Mitoses are numerous, and collagen is deposited between
tumor cells. Immunohistochemically, tests for vimentin appear to
be consistently positive, but other muscle, neural, or epithelial
markers are negative. This immunoprofile and many of the histo-
logic features are similar to those of the localized fibrous tumor,
and some investigators contend that fibrosarcoma represents one
end of the spectrum of such tumors.

Primary fibrosarcomas of the lung should be differentiated
from other spindle cell neoplasms, such as spindle cell carcinomas
and other sarcomas. Immunohistochemical stains and electron
microscopy may help in diagnosing poorly differentiated tumors.

Leiomyosarcoma

Primary leiomyosarcomas occur in the lung, and they are more
common than their benign counterpart, leiomyoma.*"***~** Men
appear to be more often affected than women, and the tumor
occurs more often in adults, but a few occurrences in the pediatric
age group have been reported. The tumor may present as an
intraparenchymal, endobronchial, or pulmonary artery mass. The
tumor has no preference for a particular side or lobe.

The symptoms correlate with the locations of the tumors.
Chest pain, cough, and hemoptysis may occur regardless of the
location of the neoplasm. Grossly, the intraparenchymal tumor is
firm, tan to yellow, and well circumscribed; necrosis and hemor-
rhage may be observed (Fig. 56-4). In an endobronchial location,
the tumor is slightly softer and polypoid. Those arising in the
pulmonary artery may appear as a lobulated mass growing from
the vessel in a polypoid fashion. The tumor may be a few centime-
ters to larger than 20 cm in diameter; those in an intraparenchymal
location reach a larger size.

Microscopically, leiomyosarcomas consist of a spindle cell
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FIGURE 56-4. This primary leiomyosarcoma occupied much of the left
lower lobe. There was extensive necrosis and foci of hemorrhage (see Color
56-3). (Contributed by the editor.)

proliferation arranged in a fascicular pattern composed of cells
with cigar-shaped nuclei, prominent nucleoli, and eosinophilic
cytoplasm (Color Fig. 56-3). Although these features are also seen
in leiomyomas, there are other features that help in arriving at a
correct interpretation: mitotic activity, which could be as high as
10 per 10 high-power field (HPF); nuclear pleomorphism; hem-
orrhage; and necrosis. Larger tumors (>10 cm) with a high
mitotic activity (>10/10 HPF) are thought to follow a more
aggressive course.

Careful attention to histologic and cytologic detail is essential
for a diagnosis of leiomyosarcoma, but immunohistochemical
studies, including stains for smooth muscle actin and desmin, can
aid the diagnosis. Electron microscopic study is useful for demon-
strating cytoplasmic filaments with focal condensations (i.e., dense
bodies). Lesions that may be confused with leiomyosarcoma in-
clude malignant fibrous histiocytoma (MFH), fibrosarcoma, and
neurogenic sarcoma.

Pulmonary Avtery Sarvcoma

Primary sarcomas arising in the pulmonary artery are uncom-
mon.*'"*” These tumors probably arise from the intima or sub-
intima of the vessel. Women are slightly more affected than men,
and adults are more likely to have these tumors than children.

The patients may present with dyspnea, shortness of breath,
chest pain, cough, weight loss, hemoptysis, or cardiac abnormal-
ities. Chest x-ray studies may demonstrate a hilar mass, hilar
infiltrate, or nodules. Other radiographic studies useful in the
diagnosis of these tumors include computed tomography scans
(Fig. 56-5A), angiography, and echocardiography.

Grossly, the tumors appear as polypoid intraluminal masses
(Color Fig. 56-4) with nodularity extending along the intima of
the vessel. Microscopically, a wide spectrum of histologic differen-
tiation has been described, including leiomyosarcoma (Fig. 56-5B),
rhabdomyosarcoma, angiosarcoma, chondrosarcoma, and osteo-
sarcoma. Immunohistochemical and ultrastructural findings de-
pend largely on the histologic characteristics and differentiation of
the tumor. Although rare, metastatic lesions in brain, lymph
nodes, pericardium, pleura, adrenal, thyroid, kidney, and small
intestine have been documented.

Surgery has been used to treat these tumors, and some pa-
tients have received adjuvant radiation therapy or chemotherapy.
There is no evidence that irradiation or chemotherapy signifi-
cantly altered the clinical course of these patients. After the diag-
nosis s established, the prognosis for these patients is poor, with
no reports of 5-year survival.

Rhabdomyosarcoma

Primary pulmonary rhabdomyosarcomas are unusual neo-
plasms.**~** They have been described in children and adults.
There are some conditions, especially in children, that have been
associated with the development of these tumors, such as congeni-
tal cystic adenomatoid malformation and congenital bronchogenic
cysts. However, some of these neoplasms may represent pulmo-
nary blastomas (see Chap. 54).
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FIGURE 56-5. Pulmonary artery sarcoma (see Fig. 56-4). (A) The contrast-enhanced chest CT scan shows a

nqncnhanc}ng soft tissue mass in the lumen of the left pulmonary artery (m). There is also left pleural effusion. (B) A
microscopic view of the tumor in A shows a leiomyosarcoma with pleomorphic features. (H & E stain; intermediate

magnification. )



The clinical presentation depends on the location of the neo-
plasm. Grossly, these tumors appear cystic or solid with areas of
hemorrhage or necrosis (Fig. 56-64). Embryonal and alveolar
variants have been described (Fig. 56-6B). Although difficult to
identify, rhabdomyoblasts may be seen easier with a phospho-
tungstic acid-hematoxylin (PTAH) stain. Electron microscopy
may reveal the presence of Z discs, linear ribosomes, or primitive
cell junctions. Immunohistochemically, positive staining for desmin
and myoglobin may support the diagnosis.

Because rhabdomyosarcomas may be associated with other
neoplasms such as carcinosarcomas, extensive sampling is neces-
sary to classify the tumor as a pure rhabdomyosarcoma. Other
neoplasms such as primitive neuroectodermal tumors (PNET)
may be confused with rhabdomyosarcoma. Immunohistochemical
and ultrastructural examination help to establish the correct diag-
nosis.

Angiosarcoma

Malignant primary vascular tumors of the lung are uncommon
neoplasms.**~** Most of the tumors known to have arisen as a
primary in the lung are sporadic case reports, and a comprehensive
study of these neoplasms in the lung is still lacking. Because this
tumor may arise as a primary pulmonary artery sarcoma, it should
be differentiated from those not related to the pulmonary artery.

The tumors are more often seen in young adults and may be
associated with chest pain, hemoptysis, pleural effusion, pulmo-
nary hemorrhage, embolism, and infarction. Chest x-ray studies
may be remarkable for a reticulonodular or alveolar infiltrate.
Microscopically, the tumors are characterized by an atypical cellu-
lar infiltrate distributed along vascular spaces. These vascular spaces
are lined by neoplastic endothelial cells disclosing the true vascular
nature of this neoplasm. The cellular infiltrate is usually distrib-
uted in a nodular pattern and is composed of oval or spindle cells
with scant cytoplasm, hyperchromatic nuclei, and conspicuous
nucleoli. These nodules or sheets of tumor cells are often separated

CHAPTER 56: Mesenchymal Tumors 649

or interconnected by slitlike spaces or vascular channels. Hemor-
rhage or areas containing pigment-laden macrophages may also be
seen. Immunohistochemically, positive reactions to factor VIII
and Ulex europaeus appear to be the most reliable markers for this
tumor.

Angiosarcomas may be confused with hemangiomas. This
benign vascular neoplasm does not show the atypical neoplastic
endothelium seen in angiosarcomas. Primary or metastatic Kaposi
sarcoma may demonstrate similar histologic features (Fig. 56-7).
However, Kaposi sarcoma is an unusual primary lung neoplasm
and is most often associated with cutaneous lesions in patients
with AIDS (Color Fig. 56-5; see Chap. 45). Probably the most
important question is whether the neoplasm is primary, an exten-
sion from a heart primary, or a metastasis from a soft tissue
tumor. A detailed clinical evaluation is necessary. The prognosis
for this tumor may be similar to those in soft tissue, which is
generally poor.

Epithelioid Hemangioendothelioma

Epithelioid hemangioendothelioma has also been known by other
names, including intravascular bronchioloalveolar tumor, intra-
vascular and sclerosing bronchioloalveolar tumor, sclerosing inter-
stitial vascular sarcoma, sclerosing angiogenic tumor, and sclerosing
endothelial tumor.**~* It has also been confused with chondrosar-
coma and with pulmonary deciduosis.**** The primary tumor can
occur in the liver, soft tissue, and bone.**~*” In the lung, the tumor
is more frequently seen in young women.

The patients may be asymptomatic or present with respira-
tory symptoms such as cough, pleuritic pain, and dyspnea. Radio-
graphically, the most common finding is multiple nodules that
vary in size and number. Grossly, the tumors may have a rubbery
consistency with focal calcification. Microscopically, the tumor
nodules show plump cells with a round to oval nuclei and incon-
spicuous nucleoli. Mitoses are rare. This cellular proliferation
may be embedded in a myxoid or cartilaginous stroma, and the

FIGURE 56-6. (A)Rhabdomyosarcoma of lung presented as a round mass in the upper lobe. There was extensive
seeding of the pleura by tumor cells and organizing pleuritis. (B) Histologically, the tumor had an alveolar pattern
and was composed of small neoplastic cells with round nuclei and scant cytoplasm. (H & E stain; intermediate
magnification.)
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FIGURE 56-7. Microscopic appearance of the lung in adult patient
with AIDS and Kaposi sarcoma (see Color Fig. 56-5). (H & E stain; high
magnification; contributed by the editor.)

tumor may appear to have an intraalveolar polypoid distribution
(Fig. 56-8).

Ultrastructurally, filaments, pinocytotic vesicles, intercellular
junctions, lumina formation, and Weibel Palade bodies indicate an
endothelial origin. Immunohistochemically, the positive reaction
obtained using factor VIII and Ulex europaeus favor an endothelial
origin. The neoplasm may follow an aggressive course, leading to
death due to respiratory insufficiency, or the tumor may follow a
protracted course.

Tumors that may be confused with this neoplasm include
chondrosarcoma, hamartoma, or metastatic chordoma. Chondro-
sarcoma is an unusual primary lung neoplasm and is unlikely to
present as a multinodular tumor unless it is a metastasis from an
osseous primary lesion. The plump cells surrounding the acellular
matrix are not a feature of chondrosarcoma. Immunohistochemi-
cal studies for factor VIII are negative for chondrosarcomas. A
hamartoma presents as a solitary mass and histologically reveals
cartilage and fatty tissue with invaginations of respiratory epi-
thelium. Immunostains for factor VIII are also negative.
Immunohistochemical stains for factor VIII and a previous history
of chordoma elsewhere are helpful in diagnosing metastatic chor-
doma. Chemotherapy has been employed in advanced cases of
epithelioid hemangioendotheliomas without evidence of signifi-
cant improvement.

Hemanygiopericytoma

: 2 : 58-64
Hemangiopericytomas are unusual primary lung neoplasms.

They occur more often in soft tissue, and eliminating a soft tissue
source is important in designating this tumor a primary lesion in
the lung.®® The tumors are thought to be derived from the peri-
cytes found around small vessels.

The tumor appears to affect men and women equally, usually
in the fifth or sixth decade of life. The patients may be asympto-
matic or present with cough, dyspnea, hemoptysis, or chest pain.
Radiologically, a mass is found in a central or peripheral location.
In a few cases, the tumor may present as an endobronchial poly-
poid tumor. Grossly, the tumors appear to be well circumscribed,
with or without areas of hemorrhage or necrosis, and it may be a
few centimeters in diameter to 10 cm or larger.

Microscopically, the tumor shows the classic vascular pattern
with prominent vascular channels and stag horn—like vessels sur-
rounded by a spindle cell proliferation. The spindle cells have oval
to round nuclei with small nucleoli and scant cytoplasm. A large
mass (>8 cm), high mitotic activity, necrosis, and bronchial or
pleural involvement are associated with malignant behavior. How-
ever, it is wise to consider all pulmonary hemangiopericytomas as
potentially malignant tumors. Ultrastructural and immunohisto-
chemical studies offer little help for making the diagnosis.

Because many tumors may mimic the pattern of a heman-
giopericytoma, it is prudent to perform immunohistochemical
and electron microscopic studies to rule out alternate possibilities.
However, the diagnosis of hemangiopericytoma must be based on
light microscopy, and the physician must be familiar with other
neoplasms that may show this growth pattern. Complete surgical
resection appears to be the treatment of choice, and for aggressive
disease, chemotherapy and radiation therapy may be helpful.

Malignant Fibrous Histiocytoma

MFH has a ubiquitous distribution, and there have been nu-
merous reports of this neoplasm in the lung.°®””* The tumors
appear to affect male and female adults equally. Patients may
present with dyspnea, cough, chest pain, hemoptysis, fever, and
weight loss. Grossly, the tumors are grayish and vary in size.

Microscopically, MFH in the lung appears morphologically
similar to MFH in soft tissue; it is a spindle cell proliferation
arranged in a storiform pattern and displaying cellular pleo-
morphism with numerous multinucleated giant cells and variable
amounts of collagen deposition. Mitoses are common and nu-
merous, and vascular permeation often is observed. The storiform-
pleomorphic, myxoid, and inflammatory histologic variants of the
lung tumors have been described. The clinical course depends
largely on the stage of the disease at the time of diagnosis. Chest
wall or mediastinal involvement, extension of the neoplasm out-
side the thoracic cavity, recurrence, or distant metastases are fea-
tures that portend a poor prognosis.

It is important to differentiate MFH from pleomorphic car-
cinoma. Pleomorphic carcinoma may have a spindle cell compo-
nent arranged in a storiform pattern admixed with numerous
pleomorphic, multinucleated giant cells against an inflammatory
background. Immunohistochemical studies may help to differenti-
ate this tumor, because epithelial markers such as keratin or epithe-
lial membrane antigen react positively with the tumor cells. Al-
though histiocytic markers such as «;-antichemotrypsin and
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FIGURE 56-8. (A) Epithelioid hemangioendothelioma is composed of intraalveolar nodules made up of small
round cells with eosinophilic cytoplasm embedded in a chondromyxoid stroma. (H & E stain; low magnification.)
(B) The pulmonary vessel is invaded by a vascular proliferation of epithelioid hemangioendothelioma. (H & E stain;

low magnification.)

a;-antitrypsin react positively with MFH cells, they are not spe-
cific markers for this tumor.

MFH must also be differentiated from benign fibrous histi-
ocytoma (z.e., inflammatory pseudotumor, plasma cell granu-
loma). Nuclear pleomorphism, mitoses, and giant cells are the
distinguishing features that separate these tumors from MFH.

Treatment consists of surgical resection by means of lobec-
tomy or pneumonectomy, often with chemotherapy and radiation
therapy. The prognosis depends on the extent of the spread of the
tumor at the time of diagnosis.

Liposarcoma

Liposarcomas of the lung are highly unusual primary tumors; only
a few cases have been reported.”®”® Because of its rarity, no mean-
ingful conclusions about its incidence and management can be
reached. However, it is logical to think that liposarcomas may fol-
low a clinical course similar to comparable tumors in soft tissues.

The patients may present with nonspecific symptoms such as
cough, chest pain, and hemoptysis. As with pulmonary lipomas,
liposarcomas may present as endobronchial masses. Microscopi-
cally, the typical vascular network, lipoblasts, and in some cases,
cellular pleomorphism are features that help to differentiate this
neoplasm from a benign lipomatous lesion.

Chondrosavcoma

Cartilaginous tumors develop rarely in extraosseous sites, and
primary malignant cartilaginous tumors, called chondrosarcomas,
in the lung are so unusual that there has not been a large, compre-
hensive study of them.””~* There is a semantic controversy about
labeling the tumors primary or secondary. Some investigators
believe that primary neoplasms are only those that arise from
bronchial cartilage and that secondary tumors are those that occur
in preexisting chondromas or hamartomas. A more important

consideration is the exclusion of an osseous primary before label-
ing the lesion in the lung a primary tumor.

The tumor occurs equally in men and women and is probably
more commonly seen in older persons. The patients may present
with cough, chest pain, or hemoptysis, or they may be asymp-
tomatic. Radiologically, a calcified intrapulmonary mass may be
evident. Grossly, the tumor appears firm, whitish, and lobulated.
Microscopically, these tumors are usually the well-differentiated
type, with atypical and pleomorphic chondrocytes in lacunae (Fig.
56-9). The tumor may extend into pulmonary vessels, producing
tumoral emboli.

The only significant differential diagnoses are chondromas
and hamartomas. The atypical and pleomorphic nature of the
chondrocytes help establish the correct diagnosis. Because of the
rarity of this neoplasm in an intrapulmonary location, it is difficult
to draw meaningful conclusions regarding their clinical behavior
and treatment. In the cases reported, some patients have had
several years survival, but others have died a few months after the
diagnosis. Distant metastases have been reported. The surgical
approach appears to be the only treatment used, but it is likely that
these tumors may respond to chemotherapy or radiation therapy
as their counterpart in skeletal locations do.

Osteosarcoma

Extraskeletal osteosarcomas arising primarily in the lung paren-
chyma are extremely rare; only a few cases have been reported.”
Because of the osteosarcomatous component in other tumors that
are relatively more common, such as carcinosarcoma or pulmo-
nary blastoma, extensive sampling is necessary before rendering a
definitive diagnosis of pulmonary osteosarcoma.

The tumor seems to affect adult men and women equally. The
symptoms include chest pain, hemoptysis, dyspnea, fever, and
pleural effusion. Grossly, the tumor may appear lobulated, firm,
and yellowish or pink. Microscopically, the features are similar to



652 SECTION NINE: TUMORS AND TUMORLIKE LESIONS OF THE LUNG AND PLEURA

T ¥ (LT R

FIGURE 56-9. Pulmonary chondrosarcoma. (A) Numerous atypical chondrocytes are embedded in a car-
tilaginous stroma. (H & E stain; intermediate magnification.) (B) Another area in the chondrosarcoma shows highly

atypical chondrocytes. (H & E stain; high magnification.)

those in osseous sites: spindle cell proliferation with areas of
malignant osteoid. Areas of malignant chondroid tissue may
be seen.

These tumors follow a malignant course, with documented
metastases to lymph nodes and heart. Because of their rarity, it is
difficult to assess specific treatment, but it is logical to expect them
to behave like those arising in osseous sites. Although this tumor is
diagnosed by light microscopy, it should not be confused with a
malignant mesothelioma with osseous differentiation.®” In malig-
nant mesothelioma, the radiologic evidence of diffuse pleural
thickening and a history of asbestos exposure help to determine
the true nature of the neoplasm. In cases of mesothelioma with
osseous differentiation, immunohistochemical stains for keratin
react positively.

Neurogenic Tumors

Malignant and benign primary intrapulmonary neurogenic tu-
mors are rare.**~*° They have been classified as schwannomas (i.e.,
neurilemomas) or neurofibromas. Although it is logical to think
that patients with neurofibromatosis (i.e., von Recklinghausen
disease) are more prone to develop these neoplasms, the tumors
have also been described in persons without the disease.

The patients may be asymptomatic or present with cough and
chest pain. Grossly, these tumors are encapsulated, lobulated, tan,
and soft with a glistening surface. Cystic degeneration may be
observed, and careful examination is recommended if hemor-
rhage or necrosis is found, because these features are usually seen
in malignant neurogenic tumors. Microscopically, the classic
schwannoma is characterized by a spindle cell proliferation with
Antoni A and Antoni B areas, palisading nuclei, areas of myxoid
change, and hyalinization of blood vessels. Malignant trans-
formation is identified by cellular atypia, mitoses, necrosis, or
hemorrhage.

Neurofibromas characteristically show a pattern of wavy,
spindle cell proliferation. The diagnosis of these neoplasms should
be based on careful light microscopic evaluation. Immunohisto-

chemistry may be of value in the diagnosis of neurofibromas.
Schwann cells express S-100 protein, which is expressed to a much
lesser degree in the cells of neurofibroma, but S-100 protein
reactivity may not of help in the diagnosis of malignant schwan-
nomas, because this antigen is expressed in fewer than 50% of
these neoplasms. The management and prognosis for these tumors
are expected to be the same as for those in soft tissue locations.

Primitive Neuroectodermal Tumors

Although neuroectodermal rather than mesenchymal in origin,
PNET: are reviewed here because of their resemblance to rhab-
domyosarcoma and other small cell neoplasms of the lung (see
Chap. 76). PNETs encompass tumors that through the years have
been known by many other names, including extraskeletal Ewing
sarcoma, paravertebral round cell tumor, neuroepithelioma, and
small cell tumor of the thoracopulmonary region (i.e., Askin
tumor).”'~** These neoplasms occur more often in the thoraco-
pulmonary region or in the soft tissue of the chest wall. An
intrapulmonary location has not been described as a primary site
for this type of tumor.

We have observed several cases of this neoplasm in intra-
pulmonary locations without bone involvement. All the tumors
occurred in young adults and were characterized by histopatho-
logic features similar to those seen in skeletal Ewing sarcoma:
neoplastic cell proliferation composed of round to elongated cells
with scanty cytoplasm and round nuclei with moderate amounts
of chromatin and inconspicuous nucleoli (Fig. 56-10). The
number of mitoses ranged from few to numerous. Rosettes, necro-
sis, and hemorrhage were also seen in the tumors examined.
Immunohistochemically, the neoplasms were negative for muscle
and epithelial markers.

Lesions that must be ruled out before making a definitive
diagnosis of this entity include rhabdomyosarcoma, undifferenti-
ated small cell carcinoma, neuroblastoma, and lymphoma. Im-
munohistochemical studies and electron microscopy help in nar-
rowing the differential diagnosis.
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FIGURE 56-10. (A) Intrapulmonary malignant primitive neuroectodermal tumor is composed of a dense
proliferation of small neoplastic cells. (H & E stain; low magnification.) (B) The detail of the same tumor reveals a
proliferation of small cells with round to ovoid nuclei, inconspicuous nucleoli, and scant cytoplasm. (H & E stain;

high magnification.)

Combined Mesenchymal Tumors

Combined mesenchymal tumors include the benign cartilaginous
hamartoma or fibrochondrolipoma and malignant mesenchy-
moma.”*™'* The former lesion was considered for many years to
represent a hamartoma or abnormal combination of benign tis-
sues. However, the histology of the lesion has been reinterpreted,
and it has been designated a neoplasm. The main histologic com-
ponent consists of a myxoid mesenchymal tissue that undergoes
maturation toward cartilage, mature fibrous tissue, and fat in
different combinations.

Most fibrochondrolipomas occur in the periphery of the
lung and are unrelated to bronchi (Color Fig. 56-6). They are
surrounded by a fibrous capsule and can be neatly enucleated
from the pulmonary tissue. They may be a few millimeters to 4
cm in diameter. As the lesion grows, it incorporates in its center
clefts or slitlike channels lined by benign bronchial epithelium,
but this is not an intrinsic component of the lesion (Fig. 56-11
and 56-12).

The cartilage of fibrochondrolipomas contains hyperchro-
matic or atypical chondrocytes, sometimes more than one in a
lacuna; such changes should not be interpreted as malignancy (Fig.
56-13). The cartilaginous component of the lesion has the ability
to calcify and ossify. Under the electron microscope, a cell population
composed of mature fibroblasts, and glycogen-containing primitive
mesenchymal elements are recognized immediately beneath the
epithelial channels of the lesion.””

Most fibrochondrolipomas occur in the periphery of the lung,
but 15% of the lesions grow endobronchially. Rarely, the lesions are
multiple and cystic and lack the prominent cartilaginous component
of the single lesion.” Carney described a triad of gastric epithelioid
leiomyosarcomas, functioning extraadrenal paraganglioma, and
fibrochondrolipoma in two girls and referred to a total of 15 such
patients in the literature.”®

Fibrochondrolipoma represents the most common benign neo-
plasm of the lung, but it is frequently excised because it resembles
carcinoma (%.¢., coin lesion) radiographically (Fig. 56-14).

BN - il | !
FIGURE 56-11. In this fibrochondrolipoma, the interconnecting
lobules of cartilage are separated by narrow epithelial channels covered by
respiratory epithelium. (H & E stain; panoramic view; from Saldana MJ.
Localized diseases of the bronchi and lungs. In: Silverberg SG, ed. Princi-
ples and practice of surgical pathology, vol 1. New York: Churchill-
Livingstone, 1990:713.)



FIGURE 56-12. Cartilage, fat cells, mesenchyma,
and epithelial-lined channels are characteristic of
fibrochondrolipoma. (H & E stain; intermediate magni-
fication; from Saldana MJ. Localized diseases of the
bronchi and lungs. In: Silverberg SG, ed. Principles and
practice of surgical pathology, vol 1. New York: Church-
ill-Livingstone, 1990:713.)

FIGURE 56-13. Atypical chrondrocytes in fibro-
chondrolipoma should not be misinterpreted as chon-
drosarcoma. (H & E stain; high magnification; contrib-
uted by the editor.)

FIGURE 56-14. (A) Fibrochondrolipoma appears as a perfectly round coin lesion in a woman. (B) Histo-
logically, the tumor consisted of myxoid tissue with entrapped epithelial channels, with no evidence of cartilage or
adipose tissues. (H & E stain; low magnification; contributed by the editor.)
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Mesenchymoma

Kalus and colleagues described a unique case of malignant mes-
enchymoma consisting of an admixture of undifferentiated malig-
nant mesenchyme, osteosarcoma, chondrosarcoma, and rhabdomy-
osarcoma.'® As expected from this histology, the tumor behaved
aggressively and resembled carcinosarcoma.
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