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An unusual presentation of pneumothorax associated
with cystic lung metastasis from epithelioid sarcoma:
A case report and review of the literature
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Abstract. Circumscribed solid nodules are common in
pulmonary metastases from sarcoma, but cystic pulmonary
metastases from sarcomas are extremely rare. An unusual case
of a 33-year-old man presenting with left spontaneous pneu-
mothorax in association with cystic pulmonary metastases
from an epithelioid sarcoma in the left forearm was discussed
in the present study. The patient underwent wide resection
of an epithelioid sarcoma in the left forearm 6 years prior.
Periodical computed tomography revealed a gradual increase
in the number and size of bilateral multiple cystic pulmonary
metastases despite repeated chemotherapy treatment. At
33 years of age, the patient visited the outpatient department
for sudden left chest pain and dyspnea. Plain radiography
demonstrated spontaneous pneumothorax in the left lung; chest
tube insertion and pleurodesis were successfully performed
thereafter. At the last follow-up, 24 months after spontaneous
pneumothorax, he is still alive and receiving chemotherapy
treatment. Spontaneous pneumothorax is a common compli-
cation associated with cystic pulmonary metastases from
epithelioid sarcoma. Orthopedic oncologists need to be aware
of this unusual sarcomatous metastasis during the follow-up of
advanced epithelioid sarcoma.

Introduction

Pulmonary metastases from sarcomas form well-circumscribed
nodules. The incidence of cystic pulmonary metastasis caused
by a soft tissue tumor is extremely rare. When a pulmonary
cyst is not accompanied by nodules, it may not be readily iden-
tified as a pulmonary metastasis (1). Previously, seven cases
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with pulmonary cystic metastases from an epithelioid sarcoma
have been reported in the English literature (1-7). We report
the case of an epithelioid sarcoma of the left forearm, with
cystic metastasis to the lung in a 33-year-old man presenting
with left spontaneous pneumothorax during repeated chemo-
therapy treatment; we also reviewed the literature. The clinical
behavior of this rare presentation of epithelioid sarcoma is
discussed.

This patient and his families were informed that the data
from his case would be submitted for publication, and provided
consent.

Case report

A 33-year old man presented with sudden dyspnea and
chest pain on the left side. The patient had undergone wide
resection of an epithelioid sarcoma in the left forearm
(Fig. 1) and pre- and post-operative chemotherapy treatment
6 years prior. Four years ago, he complained of continuous
bloody sputum. A solid nodule of sarcomatous metastasis
appeared in the right lung, and histological examination via
bronchoscopy confirmed the pulmonary metastases from the
epithelioid sarcoma (Fig. 2). Following histological confirma-
tion, he started receiving repeated chemotherapy treatments,
composed of doxorubicin (DOX; 60 mg/m?)/ifosfamide
(IFM; 10 g/m?), ifosfamide (IFM; 15 g/m?), docetaxel (DTX;
75 mg/m?)/gemcitabine (GEM; 900 mg/m?), and methotrexate
(MTX; 10 g/m?). Despite repeated chemotherapy treatments,
multiple small, thin-walled cystic metastases in bilateral
lungs appeared on computed tomography (CT) examina-
tion (Fig. 3), and the number and size of cystic metastases
increased in 4 years.

Plain radiography and CT displayed spontaneous pneu-
mothorax in the left lung (Fig. 4). Chest tube placement
and pleurodesis in the right lung were performed. Complete
pulmonary expansion was achieved. Thereafter, he began
receiving chemotherapy again, and 2 years have passed since
the recovery from pneumothorax. At the last follow-up, the
patient was living with multiple cystic pulmonary metastases,
and he developed bone metastases in the rib, sacrum, and left
femur; cystic pulmonary metastases gradually appeared, and
radiotherapy was administered to each bone metastasis.
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Figure 1. The primary tumor of the patient in the left forearm on coronal view
of (A) the enhanced T1-weighted image; the tumor sounded the left ulna and
extended to the subcutaneous on axial view of (B) the T2-weighted image.

Figure 2. Microscopically, the tumor was composed of nests and sheets of
large epithelioid cells, which is consistent with epithelioid sarcoma (hema-
toxylin and eosin staining; magnification, x400).

Discussion

Epithelioid sarcoma is a rare malignant tumor with an inci-
dence of 0.6-1.0% among sarcomas (8,9), and has an extremely
poor prognosis. Metastases develop in 40-50% of patients,
usually after repeated recurrences, and frequently involve the
lung and regional lymph node (10). Pulmonary metastases
from sarcomas usually appear on CT as small, solid, rounded
peripheral nodules. Pulmonary cystic metastasis from sarcoma
is extremely rare. Only seven previous studies in English on
cystic pulmonary metastases from epithelioid sarcoma have
been described (1-7).

In our patient, the cystic lesion was not evident on chest
radiograpy, but was well visible with CT. CT has been shown
to be more sensitive in the detection of small metastatic foci.
Small cystic pulmonary lesions are also best visualized with
CT. Cystic change associated with primary lung cancer is
relatively frequent. Cystic pulmonary metastases usually
form a thin smooth wall similar to an emphysematous bulla
or a pneumatocele (2). The accurate differential diagnosis of a
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Figure 3. Pulmonary computed tomography demonstrated cystic pulmonary
metastases (White arrows) in the right lung (A) and left lung (B and C).

=

Figure 4. Plain radiograpy showing pneumothorax in the left lung.

cavity metastasis from a benign bulla and primary lung cancer
is critically important. Metastatic tumor nodules are easily
recognizable when many solid tumor nodules are also present.
When few or no solid lesions are seen, however, cavity tumor
nodules must be differentiated from primary lung cancer,
primary benign cystic pulmonary disease (2,11,12). Ultimately,
the detailed pathological diagnosis is mandatory to determine
a cystic change in sarcoma.

An additional complication of pulmonary metastases is
the occurrence of spontaneous pneumothorax. Spontaneous
pneumothorax associated with metastatic tumor is a rare
condition, despite that sarcomatous pulmonary metastases
are relatively common. According to the previous paper
by Hoag er al (13), the incidence of pneumothorax was
between 5 to 10 per 100,000 per year, and the prevalence
of spontaneous pneumothorax in sarcoma was calculated to
be 1.9%. Additionally, Hoag et al (13) reviewed 126 cases
with pneumothorax secondary to sarcomatous metastases,
and the common histologies were found to be osteogenic
sarcoma (31.4%), angiosarcoma (18.3%), synovial sarcoma
(8.5%), and epithelioid sarcoma (1.3%). Transpleural rupture
of subpleural cysts may result in the development of pneumo-
thoraces (14,15).

On reviewing the previously reported seven cases of cystic
pulmonary metastases from epithelioid sarcoma (Table I),
most cases were found to have multiple metastases in bilateral
lungs, and pneumothorax was reported to be a frequent compli-
cation (85.7%). Four cases with cystic pulmonary metastases
presented with bilateral pneumothorax, two cases presented
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with unilateral pneumothorax, and only one presented without
pneumothorax.

Regarding the treatment of pneumothorax, Chan et al (2)
reported a case of recurrent spontaneous pneumothorax
requiring surgery for the cystic lesions. Traweek et al (14)
proposed that these lesions must be surgically removed
from the patients. On reviewing 153 cases of spontaneous
pneumothorax-complicated sarcoma by Hoag ef al (13), chest
tube placement was performed most commonly (73.2%),
followed by thoracic surgery (36.1%), pleurodesis (21.6%), and
aspiration (13.4%).

In the present case, pleurodesis was successfully achieved.
In the previous seven cases with pneumothorax of epithelioid
sarcoma (Table I), thoracotomies were required in four cases,
and pleurodesis in two cases. Considering the treatment
of pneumothorax associated with cystic metastases from
epithelioid sarcoma, chest tube placement must be performed
immediately, and then thoracic surgery should be performed
if all lung metastases are locally resectable. In patients with
multiple lung metastases, it may be advisable to start systemic
chemotherapy promptly at first in pleurodesis. If pleurodesis is
not effective, thoracic surgery is considerable.

Although, lung metastasis occasionally undergoes a
cystic change from a solid nodule due to central necrosis
in the natural cancer course, in the present case, the patient
continued to receive repeated chemotherapies of DOX/IFM,
IFM, DTX/GEM, and MTX. It is suggested that chemothera-
peutic agents are likely to be effective for microscopic lung
metastases and responsible for the discharge of necrotic mate-
rials inside, resulting in cystic changes in the lung. Moreover,
the necrosis of a peripherally located pulmonary metastasis
in response to chemotherapy is likely to be responsible for
pneumothorax (14).

After spontaneous pneumothorax, Hoag ef al (13) reported
that the prognoses of sarcomas after pneumothorax is gener-
ally poor, with 50% mortality between 4 and 5 months, and
75% with 1-year mortality; furthermore, less than 10% cases
survived more than 2 years. However, from the review of
previous reports concerning pneumothorax from epithelioid
sarcomas, tumor progression with cystic pulmonary metas-
tases of epithelioid sarcoma may be less aggressive. Only
one case (7) resulted in death within 3 months due to massive
pleural effusion from the first visit. Besides this case, most
patients survive for several years even if a pneumothorax due
to multiple pulmonary metastases is found. In the present case,
the patient was alive 24 months after the development of a
spontaneous pneumothorax.

At the follow-up, lung metastasis from sarcoma is
common. Close lung follow-up is required by the orthopedic
oncologist. Pulmonary metastasis from sarcomas is generally
well-circumscribed and solid nodules. However, whether the
lung nodule is cystic or non-cystic, careful attention must be
paid every three months at least when the nodule size and
numbers of are increasing in the lung.
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In conclusion, pulmonary metastases forming small, solid,
rounded peripheral nodules from soft tissue sarcoma are very
common, but cystic pulmonary metastases from epithelioid
sarcomas are extremely rare. Additionally, pneumothorax
formation is a very common complication associated with
cystic pulmonary metastases. For orthopedic oncologists,
close observation is mandatory to gain awareness of this
serious complication during follow-up in the advanced stage
of epithelioid sarcoma. Tumor progression after pneumothorax
appears to be less aggressive compared to that for pneumo-
thorax of other sarcoma types.
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