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CASE REPORT

Primary intrathoracic synovial cell sarcoma requiring radical resection 
of the chest wall and diaphragm with reconstruction using titanium 
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Abstract
Intrathoracic synovial cell sarcomas are extremely rare tumors with a high rate of recurrence after resection. We report 
one such case of synovial cell sarcoma arising from the chest wall, which was completely intrathoracic without an external 
component. The tumor was resected twice and in spite of adjuvant chemo-radiation the tumor recurred. Radical resection 
of the tumor with reconstruction of the chest wall and diaphragm using titanium mesh and polypropylene mesh respectively 
was done. A latissimus dorsi flap cover was provided. Titanium mesh is an excellent prosthesis of choice for reconstruction, 
as it provides stability and better cosmesis of the chest wall. Radical resection can be offered for suitable candidates, with 
very low morbidity and mortality.
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Introduction

Soft tissue sarcomas constitute about 1% of all adult malig-
nancies [1]. They often present as slow-growing indolent 
tumors of the extremities. Primary synovial sarcomas of 
the chest wall are rare and carry an unfavorable prognosis 
[2]. These tumors require aggressive chest wall resection to 
achieve negative margins. Reconstruction of the defect poses 
a challenge to the surgeon in terms of providing adequate 
functional status for the patient with minimal morbidity.

Case report

A 19-year-old male presented with complaints of cough 
and tachypnea in April 2015. Positron emission tomogra-
phy–computed tomography (PET-CT) revealed a necrotic 

mass lesion near the right pericardial region with patchy 
increased metabolic activity. The tumor was excised through 
a right posterolateral thoracotomy and was reported as a 
schwannoma.

After a disease-free interval of 5 years, the patient pre-
sented with features of superior vena cava (SVC) obstruc-
tion in March 2020. Computed tomography (CT) showed a 
bilobed circumscribed lesion with smooth lobulated mar-
gins measuring 16 × 9.5 × 14 cm in the anterior mediastinum 
compressing the SVC and projecting into the right hemitho-
rax (Supplementary Fig. 1). CT-guided biopsy was reported 
as spindle cell neoplasm with atypia. The tumor board was 
convened at the time of SVC obstruction and radiation was 
planned as a palliative procedure, in the event of unsuccess-
ful surgical decompression. An emergency sternotomy was 
done. The tumor was found to be adherent to the pericar-
dium, diaphragm, and a portion of the lung. The mass was 
debulked without injury to the adjacent structures, but the 
origin of the tumor could not be made out. The histopathol-
ogy was reported as a high-grade spindle cell sarcoma con-
sistent with poorly differentiated synovial sarcoma (grade 
3). Adjuvant chemo-radiation was given and CT repeated 
in November 2020 showed complete resolution of the mass.

In March 2021, recurrence of the tumor was noted on fol-
low-up CT. A trial of chemotherapy failed to show reduction 
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in size (Fig. 1). As the tumor recurred again, a tumor board 
was convened and the patient was planned for aggressive 
resection and chest wall reconstruction.

Diagnostic laparoscopy done to assess operability showed 
that the liver and the posterior half of the diaphragm were 
free. Laparoscopy showed that the tumor had not breached 
the abdominal wall and the peritoneum was intact. No seed-
lings were noted. An oblique right thoraco-abdominal inci-
sion was made. The latissimus dorsi muscle was preserved; 
the serratus muscle was retracted laterally exposing the chest 
wall from the 3rd to 11th rib. Diaphragmatic resection was 
done taking care to achieve adequate margins free of tumor. 
Anteriorly, the ribs were detached at the costochondral junc-
tion and laterally they were resected with a margin of 2.5 cm. 
The lung parenchyma adherent to the tumor was resected 
with adequate margins using gastrointestinal anastomosis 
(GIA) linear staplers (ETHICON™). The tumor, along with 
the chest wall and part of diaphragm, was removed. The dia-
phragmatic defect was reconstructed using a polypropylene 
mesh, 15 × 15 cm, anchoring it to the parietal wall and the 
remaining diaphragm (Fig. 2). The chest wall reconstruction 
was achieved using a titanium mesh, which was anchored 
to the remaining ribs posteriorly and costochondral junc-
tion anteriorly (Fig. 3). The latissimus dorsi muscle flap 
was mobilized to give soft tissue cover to the titanium mesh 
partially. Intercostal and subcutaneous drains were placed. 
The histopathology was reported as a monophasic synovial 
sarcoma with no lymphovascular invasion. All margins were 
free of tumor.

The patient was able to carry out his daily activities with 
minimal loss of function. Chest wall contour was well pre-
served and there was no drooping of the shoulder (Supple-
mentary Fig. 2). Unfortunately, the patient developed multi-
ple lung secondaries 6 months after the surgical procedure, 
which were identified by CT done as a part of surveillance. 
He underwent adjuvant chemotherapy but succumbed due 
to progression of the disease.

Discussion

Soft tissue sarcomas of the thorax are rare in occurrence. 
The indolent course leads to delayed diagnosis and the 
necessity to achieve wide R0 resection results in significant 
defects of the chest wall, requiring elaborate skeletal recon-
struction and soft tissue cover.

Male gender, truncal as opposed to distal tumor location, 
lesions larger than 5 cm, high histologic grade, aneuploidy, 
poor histological differentiation, and local recurrence are 
adverse prognostic factors [2].

With aggressive preoperative treatments, acceptable 
surgical results with low morbidity and mortality can be 
achieved. Neoadjuvant systemic therapy may reduce local 
and distant recurrence and improve overall survival. Chest 
wall resections in primary soft tissue sarcomas can be 
accomplished safely with a low mortality rate. Long-term 
survival can be achieved for primary soft tissue sarcomas, 
but histological grading is of prognostic significance.

Fig. 1   Computed tomography of the thorax showing the tumor in the 
region of the right costophrenic angle involving the diaphragm and 
abutting the liver

Fig. 2   Intra-operative image showing the reconstruction of the dia-
phragm using a polypropylene mesh
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In our case, the histopathological evidence claiming the 
tumor to be of benign etiology led to less aggressive surgi-
cal management in the first instance. The second surgery 
was done as a lifesaving procedure due to SVC obstruction. 
Complete resection was not achieved and the patient was 
subjected to chemotherapy and radiation. Recurrent disease 
with lack of distant spread, young age, and good general 
condition of the patient made him an ideal candidate for a 
more radical procedure.

The size of the chest wall defect is directly related to 
postoperative complications, as a consequence of impaired 
respiratory function and instability of the chest. Patients 
who require resection of ≥ 3 ribs, or chest wall defect of 
size > 6 cm, need reconstruction with prostheses [3]. For 
defects in sternal and parasternal sites, rigid prosthesis is 
important to maintain the structural integrity, to prevent 
chest wall collapse, and to protect the intrathoracic organs. 
The ideal chest wall prosthetic material should be rigid 
enough to prevent paradoxical motion during respiration 
and protect intrathoracic organs, malleable enough for 
proper contouring, inert, biocompatible as to allow tissue 
growth, radiolucent to ease radiographic follow-up, resist-
ant to infection, and affordable [4, 5]. Common prosthe-
ses used are Marlex mesh (polypropylene), Vicryl mesh, 
and expanded polytetrafluoroethylene (ePTFE) materials. 
Though these are cheap and have good affinity for tis-
sue ingrowth, they lack the rigidity provided by titanium 
meshes; and hence, flail chest occurs when used for large 
defects.

Titanium meshes have been widely utilized in the 
repair of skull defects and have been recently proposed 

as alternatives for chest wall reconstruction [3, 6]. They 
are usually produced in 0.4-mm and 0.6-mm thickness; 
the latter being preferred for large anterolateral chest 
wall defects. They are highly biocompatible and provide 
enough strength, rigidity, and flexibility, and are relatively 
more resistant to infection [7]. Titanium meshes also pos-
sess suitable radiolucency and are compatible with mag-
netic resonance imaging [8]. In various case series, tita-
nium meshes have been used and have provided excellent 
results after chest wall resections.

The patient recovered well with the use of the titanium 
mesh, as the structural rigidity of the chest wall was main-
tained. The only downside to the use of titanium mesh, 
which we felt would be a problem, was the difficulty we 
would encounter if the need arose to insert an intercostal 
drain in the future. Wound healing was on par with our expe-
rience with other reconstructive prostheses.

Conclusions

Intrathoracic synovial cell sarcoma is a rare entity which 
requires extensive resection to achieve negative margins. 
With the advent of newer reconstruction techniques, sur-
gery is possible with minimal morbidity and mortality. 
Titanium mesh offers the advantage of skeletal stability 
over the other available prostheses. They could be used 
more often and also as the primary choice with large chest 
wall defects.
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Fig. 3   Intraoperative image showing the titanium mesh anchored to 
the ribs and sternum along with a portion of the latissimus dorsi flap
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