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Primary monophasic synovial sarcoma of the lung is an extremely rare malignant mes-
enchymal tumor that can develop at any anatomic site. Synovial sarcoma is considered a
high grade tumor with a poor prognosis. Metastatic pulmonary sarcoma is much more com-
mon. Hence primary lesion elsewhere in the body needs exclusion. No clinical or radiological

features are specific for pulmonary sarcoma, often it is confused with bronchogenic carci-
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noma. Therefore biopsy is needed to establish the diagnosis of this rare tumor. We hereby
present two cases of histologically proven primary monophasic synovial sarcoma of lung.
The imaging features of this rare disease is reviewed.

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Primary synovial sarcoma of lung is extremely rare tumor.
Primary synovial sarcoma commonly originates from periar-
ticular soft tissues, however origin of this tumor from variety
of other locations are also mentioned [1]. In recent literature,
lung and pleura has been reported as origin sites for synovial
sarcoma [2,3]. It accounts for less than 0.5% of all lung tumors
[4]. Metastases in lung from extra pulmonary synovial sar-
coma is far more common than primary pulmonary synovial
sarcoma. Our patients were thoroughly evaluated for any
primary malignancy elsewhere in the body, however there
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were no such evidence. Very few case reports have been
published in the literature describing the imaging features of
this rare entity.

Case report

Case 1: A 27 years old young male presented to our institution
for the evaluation of lung mass detected on chest radiography
for assessment of difficulty in breathing and cough. The pa-
tient at first complained of dry cough with tightness of chest,
for which chest radiograph was advised. Patient was treated
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Fig. 1 - Primary monophasic synovial sarcoma of lung (A,B) NCCT and (C)lung window axial images show soft tissue
attenuation mass lesions in bilateral hemithorax, without any calcification or air bronchogram within the masses.

Fig. 2 - Primary monophasic synovial sarcoma of lung (A, B) axial and (G, D) sagittal contrast enhanced CT show few
heterogeneously enhancing masses with areas of necrosis in bilateral hemithorax, with indistinct plane with heart (thin
white arrow), abutting the main pulmonary artery (black long arrow) and displacing the abdominal aorta anteriorly (white
long arrow), indenting the liver inferiorly (white short arrow).

symptomatically but the symptoms were gradually progres- tion for tuberculosis was negative. As the clinical condition of
sive. There was no associated fever or hemoptysis. Patient the patient was not improving, patient was then further eval-
gave no history of smoking or radiation or chemical exposures. uated for the suspected lung mass. High resolution Computed

His vitals were stable, however patient appeared debilitated tomography and CT guided biopsy was performed. Blood tu-
at the time of presentation at our institute. Sputum examina- mor markers were AFP- 7.6 IU/mL (reference-1.31-7.89 ng/mL),
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Fig. 3 - Primary monophasic synovial sarcoma of lung, coronal: (A) heterogeneously enhancing masses with indistinct
planes with the heart (long white arrow), (B) the mass is abutting the descending thoracic aorta (long black arrow), (C) it is
inferiorly indenting the right kidney (short white arrow) and abutting the vertebral bodies with no obvious bony erosion
seen (short black arrow).
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Fig. 4 - Primary monophasic synovial sarcoma of lung:(A- 20x, B-40x) Hematoxylin & Eosin stain shows fairly uniform
spindle shaped cells with dispersed chromatin, inconspicuous nucleoli and moderate amount of pale cytoplasm. Few
mitoses are also evident, (C) Pan cytokeratin negativity (D) TLE-1 positivity (E) Bcl2 positivity (F) vimentin positivity [20x].

Beta HCG- 0.9 0 mIU/mL (reference- 0.1-5 mIU/mL), CA19.9- neously enhancing soft tissue component with intermixed ar-
6.20 U/mL (reference-1.98-25.12 U/mL), and CEA- 0.32 ng/mL eas of necrosis. No evidence of calcification were seen within
(reference-0.51-4.86 ng/mL). the masses. The masses were displacing the heart and great

Computed tomography of thorax showed few well defined vessels anteriorly with stretching of left pulmonary vein. Right
heterogeneously enhancing masses nearly occupying whole pulmonary vein was not visualized. Trachea was displaced

of bilateral hemithorax. The masses were showing heteroge- towards right side with severe compression over esopha-
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Fig. 5 - Primary monophasic synovial sarcoma of lung, lung window (coronal, sagittal and axial): an irregular soft tissue
attenuation mass in right lung with surrounding ground glass opacity, no air bronchogram seen within the lesion.

gus. The largest mass on the right side was measuring ~
110 x 100 x 170 mm predominantly involving the right middle
and lower lobes with partial collapse of right upper lobe. The
mass was indenting on the right hemi diaphragm, displacing
the liver inferiorly. A similar mass measuring ~ 44 x 40 x 35
mm was seen in apical segment of right upper lobe. The
largest mass on the left measures 110 x 90 x 140 mm and was
predominantly involving anteromedial and lateral segment of
left lower lobe. Two similar other masses were seen measur-
ing ~ 65 x 53 x 45 mm (in the left upper lobe) and 30 x 31 x 32
mm (in the lateral basal segment of left lower lobe). Pleural
effusion or mediastinal lymphadenopathy were not evident.
(Figs. 1,2 and 3)

Microscopically, tumor showed sheets and fascicles of
fairly uniform spindle shaped cells. These cell had vesicular
plump to ovoid nuclei with dispersed chromatin, inconspic-
uous nucleoli and moderate amount of pale cytoplasm set in
delicate edematous stroma. Few mitoses were also evident. On
Immunohistochemistry TLE-1, CD56, CD99 and Bcl2 were pos-
itive. Pan CK, NKX-2.2 and EMA were negative. Ki-67 prolifer-
ation index was 10 % (Fig. 4).

Case 2: A 35-year old female, non-smoker presented with
complaints of shortness of breath, right sided chest pain and
cough with expectoration for 4 months. Chest pain was grad-

ually progressing. She also gave a history of 1 episode of
blood streaks in sputum. She had associated complaints of
loss of appetite and weight loss. Patient gave no history of
smoking or radiation or chemical exposures Sputum exam-
ination for tuberculosis was negative. Patient was advised
high resolution computed tomography and CT guided biopsy
for the suspected lung mass. Blood tumor markers were
AFP- 5.9 IU/mL (reference-1.01-7.1 ng/mL), CA19.9-20.05 U/mL
(reference-2.36-29.29 U/mL), and CEA- 0.52 ng/mL (reference-
0.35-3.45 ng/mL).

Contrast enhanced computed tomography showed an en-
hancing mass measuring ~51 x 52 x 25mm in middle lobe of
right lung with cut off of bronchus and surrounding ground
glass opacity. It was abutting adjacent costal pleura with no
evidence of bony erosion. It was extending upto the right
hilum. No evidence of any intratumoral calcification, lym-
phadenopathy or pleural effusion seen. (Figs. 5 and 6)

PET-CT showed heterogeneously increased FDG uptake
[SUV max 8.09] in the mass measuring ~ 39 x 36 x 20 mm. Dis-
tant metastases or any primary lesion elsewhere in the body
were absent (Fig. 7).

Microscopically, tumor showed sheets and fascicles of
fairly uniform spindle shaped cells with dispersed chromatin,
inconspicuous nucleoli and moderate amount of pale cyto-
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Fig. 6 - Primary monophasic synovial sarcoma of lung, contrast enhanced CT: (A) coronal image showing an irregular
heterogeneously enhancing mass in right lung, abutting right hilum and involving the adjacent costal pleura (white arrows)
with focal eventration (yellow asterisk).

Fig. 7 - Primary monophasic synovial sarcoma of lung; (B, C) FDG PET scan 3D tracer uptake noted in right lung mass. (Thin
long and thick short black arrows) and (A, D) fusion image showing uptake in right lung mass (thin long and thick short
white arrows).
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Fig. 8 - Primary monophasic synovial sarcoma of lung:(A-20x, B-40x) Hematoxylin & Eosin stain shows spindle shaped cells
with inconspicuous nucleoli and moderate amount of pale cytoplasm, (C) TLE-1 positivity (D) Bcl2 positivity (E) EMA

negativity [20x].

plasm. No necrosis were seen. On Immunohistochemistry
TLE-1, and Bcl2 were positive. EMA was negative. Ki-67 pro-
liferation index was 12 % (Fig. 8).

Discussion

Synovial sarcoma is a malignant tumor which accounts nearly
10% of all primary soft tissue tumors. Periarticular soft tissues
of the extremities are mostly affected [5]. It originates from
pluripotent mesenchymal cells, and is potential of aberrant
epithelial differentiation, [2,6,7]. This theory has been sup-
ported by various studies suggesting other locations of ori-
gin including esophagus, head and neck, mediastinum and
heart [8]. Few cases of primary pleura and pulmonary syn-
ovial sarcoma have been reported in newer literatures [2,3].
In recent times the cases are on rise due to increasing abil-
ity of diagnosing the tumor by histochemical and cytogenet-
ics techniques [9]. Leiomyosarcoma, malignant fibrous histio-
cytoma, fibrosarcoma are the most common histologic types
described and now synovial sarcoma [10]. It was first reported
by Zeren et al [2] in 1995. Few cases were published in the liter-
ature, however not many have described the radiologic imag-
ing features of the tumor [10-14]. Frazier et al has detailed
the imaging features of primary synovial sarcoma in recent
study. He reported as radio-opacity of the affected hemi tho-
rax with ipsilateral pleural effusion on chest radiographs. At
CT, it appeared as a well-defined, heterogeneously enhanc-
ing mass with areas of necrosis associated with pleural effu-
sion. It was difficult to determine the site of origin between
lung and pleura on CT, especially with large lesion [3,11,15-
17]. Lymphadenopathy has been rarely reported in primary

synovial sarcoma of the lung [11,18]. One case reported pe-
ripheral ground glass opacity around the mass, which was
also seen in our case [19]. Lung cancer usually present with
lymphadenopathy which is less likely seen in primary pul-
monary synovial sarcoma. As in our cases, lymphadenopathy
was not evident. Synovial sarcoma metastasize to the lung,
which is far more common than primary pulmonary synovial
sarcoma. Our patient had no primary malignancy elsewhere in
the body. The other primary and metastatic lung neoplasms,
pleuro-pulmonary blastoma and localized fibrous tumors of
lung and pleura are considered as radiological differential di-
agnosis of primary pulmonary sarcoma [10,11]. Metastatic dis-
ease usually does not exhibit as a large solitary pulmonary le-
sion.

Histologically, Primary pulmonary synovial sarcomas are
of 4 subtypes- monophasic epithelial, monophasic fibrous
(spindle), biphasic and poorly differentiated. Monophasic is
the most common subtype. Spindle cells variant of monopha-
sic subtype is frequently seen in the lung. The biphasic
subtype comprises of combination of epithelial and spindle
cells [20,21]. Both the cases in our report showed monophasic
subtype (spindle cells variant) with TLE-1, Bcl2 and Vimentin
positivity. Hemangiopericytoma, leiomyosarcoma, fibrosar-
coma, and spindle cell variant of SCC are considered as
differential diagnosis of monophasic subtypes. Hence to
differentiate it from others immunohistochemistry is needed.
On immunohistochemistry, synovial sarcomas are positive
for cytokeratin, BCL2, EMA and Vimentin and negative for
5100, desmin, and vascular tumor marker [22].

Tumor size and patient age are dominant criteria for
prognosis. Other factors includes male gender, tumor necro-
sis, high grade, increase number of mitotic figures and SSX
translocation [23]. The present treatment includes surgical re-
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section followed by adjunctive chemotherapy and radiother-
apy however no definite treatment protocol is available due to
its rarity [24]. Primary pulmonary synovial sarcoma is a very
aggressive tumor indicating poor prognosis with a 5 year sur-
vival rate of 50% [25].

Conclusion

Primary pulmonary synovial sarcoma is an extremely rare tu-
mor with poor prognosis. It may mimic imaging features of
typical lung malignancy. The diagnosis of primary pulmonary
synovial sarcoma requires pathological and immunohisto-
chemically investigations to exclude alternative primary tu-
mors of lung and metastasis.

Patient consent

Written informed consent for the publication of this case re-
port was obtained from the father of the patient in case 1 and
from the patient in case 2.
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