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Case Report 
Large primary pulmonary synovial sarcoma  
successfully treated with pazopanib: a rare  
case report and literature review
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Abstract: Primary pulmonary synovial sarcoma (PPSS) is a rare spindle cell tumor derived from pulmonary mesen-
chymal tissue, accounting for 0.5% of all primary lung malignancies. Diagnosis is established after metastatic sarco-
ma or other primary lung malignancies have been excluded. This present study reports a rare case of a 19-year-old 
woman that presented with a large soft tissue mass filling the entire right thoracic cavity. Histopathological and im-
munohistochemical analysis confirmed this mass as pulmonary synovial sarcoma. The patient received pazopanib 
targeted therapy and is currently being followed up. Large PPSS tumors are rare with very few case reports in the 
literature. To the best of our knowledge, this present study is the first to report the successful treatment of PPSS 
with pazopanib.
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Introduction

Synovial sarcoma (SS), also known as malig-
nant synovioma, accounts for 5-10% of all soft 
tissue malignancies [1]. Currently, it is believed 
that synovial sarcoma does not originate from 
synovium or differentiate into synovium but 
rather originates from primitive mesenchymal 
cells and can differentiate into epithelial and 
mesenchymal tissues [2]. The most common 
site of SS is the large joint of limbs. PPSS is 
rare, accounting for 0.5% of all primary lung 
malignancies, with poor prognosis [3]. Lack  
of specificity and the complicated histological 
structure of PPSS may contribute to its delayed 
diagnosis or misdiagnosis. Diagnosis of PPSS 
is established after metastatic sarcoma or 
other primary lung malignancies have been 
excluded and should be combined with histopa-
thology, immunohistochemistry, and cytogenet-
ic detection [4]. At present, there are no uniting 
diagnostic standards or practicable systematic 
treatment programs for PPSS. Surgery remains 
the preferred treatment [5]. This present stu- 
dy reports a case of large primary pulmonary  
synovial sarcoma treated with pazopanib. Addi- 
tionally, clinical and imaging features, patholo- 

gical diagnosis, molecular genetic mechanisms, 
treatment, and prognosis of PPSS were review- 
ed.

Case report

A 19-year-old female was admitted to the De- 
partment of Respiratory Medicine of Shengli 
Oilfield Central Hospital on 15/09/2017, due to 
violent coughing for half a year, asthma and 
chest pain for three months, and fever for four 
days. General health was good and blood analy-
sis revealed the following results: white blood 
cell count, 17.3×109/L (normal range, 3.5-9.0× 
109/L), 76.7% neutrophils (normal range, 55- 
75%); hemoglobin, 114 g/L (normal range, 100-
150 g/L); platelet count, 353×109/L (normal 
range, 100-300×109/L); blood biochemical sho- 
wed: albumin 30.8 g/L (normal range, 35-51 
g/L), lactate dehydrogenase, 400 IU/L (normal 
range, 120-330 IU/L); erythrocyte sedimenta-
tion rate: 27 mm/h (normal range, 0-20 mm/h); 
C-reaction protein: 87.8 mg/L (normal range, 
<9 mg/L); D-dimer: 9.17 mg/L (normal range, 
<0.2 mg/L); and tumor markers: NSE 21.04 
ng/mL (normal range, <2.5 ng/mL). Routine 
urine, coagulation function, PCT, tuberculosis 
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Figure 1. Computed tomography (CT) scan revealed there were two irregular mixed density masses filling the entire 
right thoracic cavity, which showed patchy low density. Enhanced scan showed inhomogeneous enhancement, the 
right lung tissue was not clear, and no enlarged lymph nodes in the mediastinum. A. Lung window; B. Mediastinum 
window; C. Coronal CT; D. Sagittal CT.

Figure 2. Histopathological analysis of the tumor specimen. A. HE stain, magnification, ×200; B. HE stain, magnifica-
tion, ×400.
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antibody, T-SPOT, fungal D-glucan, respiratory 
tract pathogen IgM antibody, sputum culture, 
and sputum seeking mycobacterium tuberculo-
sis were all in the normal range. Computed 
tomography (CT) scan revealed that there were 
two irregular mixed density masses filling the 
entire right thoracic cavity, showing patchy low 
density. Enhanced scanning showed inhomoge-

neous enhancement and unclear right lung tis-
sue, with no enlarged lymph nodes in the medi-
astinum (Figure 1). Right pulmonary needle 
biopsy, combined with immunohistochemistry, 
revealed that the right lung spindle cell tumor 
was considered a single-phase fibrous type of 
primary pulmonary synovial sarcoma (Figure 2). 
Immunohistochemically, the tumor cells were 

Figure 3. Immunohistochemical staining of the tumor specimen. A. CK (++) (HE stain, magnification, ×200); B. CK 
(++) (HE stain, magnification, ×400); C. Bcl-2 (+++) (HE stain, magnification, ×200); D. Bcl-2 (+++) (HE stain, mag-
nification, ×400); E. EMA (+) (HE stain, magnification, ×200); F. EMA (+) (HE stain, magnification, ×400). 
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positive for expression of creatine kinase (CK) 
(+++; Figure 3A and 3B), B-cell lymphoma-2 
(bcl-2) (+++; Figure 3C and 3D), and epithelial 
membrane antigen (EMA) (+; Figure 3E and 3F). 
Cells were also positive for expression of vimen-
tin (vim) (++; Figure 4A and 4B), CD99 (++; 
Figure 4C and 4D), and Ki-67 (42%-45%+; 

Figure 4E and 4F), but they did not express des-
min, smooth muscle actin (SMA), CD117, Dog-
1, myoglobin, NSE, calretinin, and S-100. The pa- 
tient had no surgical indications. Once daily 
administration of 80 mg of Pazopanib was initi-
ated on 23/09/2017. She is presently in stable 
condition with cough and chest pain symptoms 

Figure 4. Immunohistochemical staining of the tumor specimen. A. Vim (++) (HE stain, magnification, ×200); B. 
Vim (++) (HE stain, magnification, ×400); C. CD99 (+++) (HE stain, magnification, ×200); D. CD99 (+++) (HE stain, 
magnification, ×400); E. Ki-67 (42%-45%+) (HE stain, magnification, ×200); F. Ki-67 (42%-45%+) (HE stain, magni-
fication, ×400). 
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markedly improved. The patient is currently 
being followed up.

Discussion

Synovial sarcoma (SS) is a rare mesenchymal 
tumor, accounting for 5-10% of all soft tissue 
malignancies. SS often occurs in juveniles and 
young adults. Incidence of male SS is slightly 
higher than that of females [6]. Primary pulmo-
nary synovial sarcoma (PPSS) is very rare with 
insidious onset and without gender difference. 
The main symptoms are cough and sputum, 
shortness of breath, fever, and thoracic pain. 
Typical CT manifestations of PPSS are hetero-
geneous solid masses with clear margins and 
liquefied areas, suggesting bleeding or necro-
sis. Lesions can cause pleural effusion and, to 
a lesser extent, mediastinal lymph node metas-
tasis. Magnetic Resonance Imaging (MRI) has 
revealed that PPSS shows equal signal or high 
signal, with uneven signaling suggesting bleed-
ing or necrosis. There are no specific clinical 
and imaging differences between PPSS and 
other pulmonary malignancies, often leading to 
delayed diagnosis or misdiagnosis [7].

The histogenesis of PPSS remains controver-
sial. Most scholars believe that synovial sarco-
ma originates from mesenchymal stem cells 
and has the ability to differentiate into epithe-
lial and/or mesenchymal cells. PPSS tissues 
are generally void of intact pseudocapsules. 
The section is often yellow and canous and  
cystic degeneration is common [8]. According 
to World Health Organization (WHO) classifica-
tion, PPSS can be divided into four subtypes 
consisting of single fiber type, bipolar type, sin-
gle phase epithelial type, and low differentiat-
ed type. Microscopically, epithelial and sarco-
matoid cells are visible in the biphasic type  
and only epithelial or sarcomatoid cells are 
found in the single fiber type. Single fiber type 
is the most common. Immunohistochemistry 

has shown that most of biphasic PPSS expre- 
ssed (cytokeratin, CK) and (epithelial, mem-
brane, antigen, EMA), but EMA was more com-
mon and extensive and epithelial cells had 
stronger staining than spindle cells [9]. CK7 
and CK19 can be expressed in epithelial cells 
and vimentin is expressed in spindle cells  
of single types. Spindle cells usually express 
vimentin, tumor nuclei and cytoplasm express 
S-100 over 30% and some can express cal-
retinin and SMA, in part. More than 30% of 
tumor cells expressed S-100 in cytoplasm and 
the nucleus, along with partial expression of 
calretinin and SMA. Bcl-2 protein has been 
expressed diffusely in almost all synovial sarco-
mas, especially spindle cells. Also, 62% of syno-
vial sarcomas were positive for CD99 expres-
sion [10] and 86% were negative for desmin 
expression [11]. Immunohistochemical com-
parison of PPSS with other primary malignan-
cies has significant value in differential diagno-
sis (Table 1).

The ultrastructure of epithelial components of 
PPSS is similar to adenocarcinoma. Cell mass-
es are surrounded by an outer plate contain- 
ing intermediate filaments (including tonofila-
ments). Cells are connected by a junctional 
complex and the surface of cells has an abun-
dance of microvilli. Single type PPSS cells have 
shown no characteristic features and occa- 
sionally have contained many rough endoplas-
mic reticulum, suggesting fibroblasts. Gaps be- 
tween tumor cells are very rare. Occasionally, 
there have been short outer plate fragments 
around a single cell. There was no migration 
between spindle cells and epithelial cells. Cal- 
cified tumors have mitochondrial needle-like 
calcification. T (X; 18) (P11; Q11) is the major 
cytogenetic marker of PPSS. This translocation 
usually results in fusion of the SYT gene on 
chromosome 18 with SSX1 or SSX2 genes on 
the X chromosome. This fusion protein influ-
ences cell growth and cell proliferation. Further- 

Table 1. Comparative analysis of immunohistochemistry
Immunohistochemistry CK EMA Vim S-100 Bcl-2 Calretinin CD99 Desmin SMA
PPSS + + + +/- +/- - + - +/-
Mesothelioma + + + - - + +
Leiomyosarcoma - - + + +
Fibroma sarcomatosum - +/- + -
Angiosarcoma - - + + -
Rhabdomyoma Sarcomatosum - - + - +
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more, this signal leads to chromatin remodel- 
ing mediated by TP53 pathways, contributing  
to the carcinogenesis of PPSS.

Recent studies have shown that more than 
90% of synovial sarcoma have SYT-SSX fusion 
genes, which is specific for synovial sarcoma 
diagnosis. When diagnosis is difficult, cytoge-
netic detection of T (X; 18), SYT-SSX fusion 
gene, and its expression products detected by 
FISH or RT-PCR is helpful for differential diagno-
sis [11].

Currently, there is not a united diagnostic stan-
dard or practicable systematic treatment pro-
gram for PPSS. Surgery remains the preferred 
treatment. According to clinical stage, preoper-
ative and postoperative chemoradiotherapy 
can be used. An effective dose of radiotherapy 
should not be less than 40 Gy. Chemotherapy 
often uses anthracycline monotherapy or a 
combination with cyclophosphamide. At pres-
ent, molecular targeted therapy has become 
the focus of research in the field of SS therapy 
[12]. In April 2012, the FDA approved pazopa- 
nib for treatment of patients with advanced 
soft tissue sarcoma. Pazopanib is an oral small 
molecule multitargeted receptor tyrosine kin- 
ase inhibitor for VEGFR-1, VEGFR-2, VEGFR-3, 
PDGFR-α, PDGFR-β, FGFR-1, alpha beta, FGFR-
3, and cell factor receptor (Kit) [13]. In phase III 
clinical trials of PALETTE, 30 patients with SS 
were enrolled and results showed that, com-
pared with control group, pazopanib treatment 
patients prolonged progression-free survival 
(PFS) (4.6 mo vs. 1.6 mo, P<0.0001) and over-
all survival (OS) (12.5 mo vs. 10.7 mo, P< 
0.0001). Bevacizumab, in combination with 
chemotherapy and PD-1 immunotherapy, is 
also an effective treatment. However, further 
clinical studies are necessary. In this present 
study, the patient was treated with pazopanib. 
One month later, she was evaluated for SD  
and the symptoms had improved. PPSS is a 
rare tumor with a high degree of malignity and 
high incidence of recurrence and metastasis. 
The malignant degree of PPSS is very high, the 
onset is occult, and rate of recurrence and 
metastasis is also high. Overall prognosis of 
PPSS is poor, with a five-year survival rate of 
40-50% and median survival time of less than 
four years. Female, age (>20 years), tumor >5 
cm, necrosis area >50%, low differentiation ty- 
pe, SYT-SSXl type, mitotic rate >10/10 HPF, and 

neurovascular invasion are poor prognosis fac-
tors in patients with PPSS.

In conclusion, larger PPSS is an extremely rare 
malignancy with poor prognosis. Clinical and 
imaging findings are generally nonspecific. 
Diagnosis should be combined with pathology, 
immunohistochemistry, and cytogenetic detec-
tion. There are no uniting diagnostic standards 
or practicable systematic treatment programs 
for PPSS, at present. Surgery remains the pre-
ferred treatment. In the future, targeted thera-
py will be a new effective way of treating PPSS. 
To the best of our knowledge, this study is the 
first to report the successful treatment of larger 
PPSS with pazopanib.

Acknowledgements

This work was supported by the Department of 
Pathology and Laboratory Medicine of Shengli 
Oilfield Central Hospital. We would like to thank 
Medsci Company for editing the English.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Tao Feng, Depart- 
ment of Respiratory Medicine, Shengli Oilfield Cen- 
tral Hospital, 31 Ji’nan Road, Dongying 257034, 
Shandong, China. E-mail: fengtao1972@163.com

References

[1]	 Chirmade PC, Parikh S, Anand A, Panchal H, 
Patel A, Shah S. Primary pleuropulmonary sy-
novial sarcoma with brain metastases in a 
paediatric patient: an unusual presentation. 
Adv Respir Med 2017; 85: 206-210.

[2]	 Johnson ED, Downs-Kelly E, Bull DA, Gulbahce 
HE. Primary cystic pleuropulmonary synovial 
sarcoma presenting as recurrent pneumotho-
rax. Case Rep Oncol 2017; 10: 660-665. 

[3]	 Chatterjee AS, Kumar R, Purandare N, Jiwnani 
S, Karimundackal G, Pramesh CS. Manage-
ment of locally advanced primary mediastinal 
synovial sarcoma. Lung India 2017; 34: 185-
188. 

[4]	 Goussous N, Shmelev A, Cunningham SC. Min-
imally invasive surgery for gallbladder cancer. 
Minim Invasive Surg Oncol 2017; 1: 103-116.

[5]	 Wang CH, Xu CC, Jiang JH, Chen YB, Zhan SH. 
Diagnosis of a rare primary pulmonary synovial 
sarcoma with endobronchial ultrasound-guid-
ed transbronchial needle aspiration. Thorac 
Cancer 2016; 7: 684-688. 

mailto:fengtao1972@163.com


Large primary pulmonary synovial sarcoma successfully treated with pazopanib

11251	 Int J Clin Exp Med 2018;11(10):11245-11251

[6]	 García JS, Ramos MB, Fontán EM, Carretero 
MÁ, Pińeiro AG. Primary pulmonary synovial 
sarcoma: a rare neoplasm. Kardiochir Torako-
chirurgia Pol 2016; 13: 148-9.

[7]	 Tran V, Lyon M, Ha SC, Warncke J, Cost N, Wil-
son S. Review of management options for lo-
calized renal cell carcinoma. Minim Invasive 
Surg Oncol 2017; 1: 85-102. 

[8]	 Jiang AG, Yu H, Gao XY, Lu HY. Primary pulmo-
nary synovial sarcoma presenting with a large 
lump mass in the left upper mediastinum: a 
case report. Exp Ther Med 2016; 11: 2395-
2398.

[9]	 Falkenstern-Ge RF, Kimmich M, Grabner A, 
Horn H, Friedel G, Ott G, Kohlhäufl M. Primary 
pulmonary synovial sarcoma: a rare primary 
pulmonary tumor. Lung 2014; 192: 211-4.

[10]	 Kim GH, Kim MY, Koo HJ, Song JS, Choi CM. 
Primary pulmonary synovial sarcoma in a ter-
tiary referral center: clinical characteristics,  
CT, and 18F-FDG PET findings, with pathologic 
correlations. Medicine (Baltimore) 2015; 94: 
e1392.

[11]	 Raj P, Kumar P, Sarin YK. Primary synovial sar-
coma of lung: a rare tumor. APSP J Case Rep 
2016; 7: 12. 

[12]	 Bhattacharya D, Datta S, Das A, Halder KC, 
Chattopadhyay S. Primary pulmonary synovial 
sarcoma: a case report and review of litera-
ture. Int J Appl Basic Med Res 2016; 6: 63-5. 

[13]	 Pyden AD, Lin X. Synovial sarcoma presenting 
as a lung mass and diagnosed by cytology. Di-
agn Cytopathol 2016; 44: 434-7. 


