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Biphasic synovial sarcom
a with a striking
morphological divergence from the main mass to
lymph node metastasis
A case report
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Abstract
Rationale:Synovial sarcoma accounts for 5% to 10% of all soft tissue sarcomas and involves almost any anatomic site, particularly
the deep soft tissue of the extremities of young adults. The incidence rate of lymph nodemetastases in synovial sarcoma is 3% to 7%,
but the detailed morphological features of the metastatic tumors in the lymph node have not been documented.

Patient concerns: A 64-year-old Korean man presented with a huge mass in the left lower thorax and multiple hypermetabolic
lymph nodes along the mediastinal, supraclavicular, internal mammary, and retrocrural regions.

Diagnoses: The patient was diagnosed with primary pleuropulmonary biphasic synovial sarcoma with lymph node metastases,
where the main mass mostly comprised spindle cells (>95%) and the metastatic lymph nodes comprised only epithelial cells.

Interventions: Left lower lobe lobectomy with the resection of the chest wall (including left ribs 8-10) and diaphragm and
mediastinal lymph node dissection were performed.

Outcomes: In the 2-month follow-up period, there have been no complications so far, and the attending physician is currently
planning for the adjuvant chemotherapy.

Lessons: The main mass and the metastatic lesion can be clearly different morphologically. In tumors with biphasic differentiation,
such as synovial sarcoma, cells that constitute only a small fraction of the main mass may appear as the dominant cells in metastatic
lesions.

Abbreviations: CT= computed tomography, K19= keratin 19, PET= positron emission tomography, SSX= synovial sarcoma X,
TLE1 = transducin-like enhancer of split 1.
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1. Introduction

Synovial sarcoma accounts for 5% to 10% of all soft tissue
sarcomas and involves almost any anatomic site, particularly the
deep soft tissue of the extremities of young adults.[1] Synovial
sarcoma’s cell of origin has not yet been elucidated, and neural,
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myogenic, or multipotent mesenchymal stem cells have been
reported as putative causative cells.[2–5] Synovial sarcoma was
initially recognized as a biphasic tumor with both epithelial and
uniform spindle cell components, but it is now clear that there is
evident morphological and immunohistochemical heterogeneities
within this group of neoplasms. Morphologically, synovial
sarcoma displays a monotonous spindle cell component, which is
typically arranged in long fascicles or herringbone pattern, with
varying degrees of epithelial differentiation.[1] Despite its
histological diversity, synovial sarcoma is molecularly defined
by a single alteration: the t(X;18)(p11.2;q11.2) translocation,
involving the SS18 (formerly SYT) gene on chromosome 18 and 1
of several synovial sarcoma X (SSX) genes on chromosome X
(usually SSX1 or SSX2).
Synovial sarcoma typically presents in the extremities,

particularly the proximal or middle portions of the lower
extremities (most commonly around the knee) and especially in
periarticular regions, hence the historical misnomer “synovial
sarcoma”. Besides the common anatomic sites, synovial
sarcoma has also been also reported at almost every anatomic
site. After the extremities, the trunk is the second most frequent
site, followed by the head and neck regions.[6] Synovial sarcoma
can occur in the thorax, including the anterior or posterior
mediastinum, pleuropulmonary region, chest wall, lumbar
spine, and heart,[7] representing approximately 1% to 5% of
cases.[6]
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Herein, we reported an unusual case of molecularly confirmed
pleuropulmonary synovial sarcoma with clearly distinct mor-
phological features in the main mass and lymph nodes.
2. Case presentation

A 64-year-old Korean man presented with cough and sputum for
2weeks. He was a smoker and had no significant past medical or
surgical history. A chest radiograph revealed a huge intrathoracic
mass associated with pleural effusion in the left side. A contrast-
enhanced computed tomography (CT) of the chest revealed an
approximately 13.0-cm-sized well-defined mass with internal
necrosis, which was located in the left mid-to-lower hemithorax
(Fig. 1A). Radiologically, it was difficult to define exactly whether
the tumor was of pleural or pulmonary origin, as the mass was
attached to both the left pleura and left lung. In positron emission
tomography (PET)-CT, a hypermetabolic mass was noted in the
left thoracic region. Additionally, multiple hypermetabolic lymph
nodes were found in the left internal mammary, left supra-
clavicular, and right retrocrural region, suggesting the possibility
of metastasis. A diagnostic video-assisted thoracic surgery with
biopsy was performed. Microscopically, the tumor showed the
proliferation of monotonous spindle cells with immunohisto-
chemical expression of epithelial membrane antigen, B-cell
leukemia/lymphoma 2, and transducin-like enhancer of split 1
(TLE1). The pathological differential diagnoses for biopsy
included monophasic synovial sarcoma, sarcomatoid carcinoma,
sarcomatoid mesothelioma, and malignant solitary fibrous
tumor.
A surgery was scheduled, and left lower lobe lobectomy with

the resection of the chest wall (including ribs 8-10) and
diaphragm and mediastinal lymphadenectomy were performed.
During the operation, multiple pleural seeding nodules were
noted. The surgical specimens were submitted to the department
of pathology. On gross examination, a 13.7-cm-sized well-
defined whitish mass, involving the lung parenchyma, chest wall,
and diaphragm, was noted (Fig. 1B). The mass had internal
geographic necrosis and hemorrhage.
Figure 1. (A) Coronal computed tomography image demonstrates a well-defined
shows a well-defined solid mass, which contains geographic necrosis and hemor
photo), and diaphragm (the right side of the photo).
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Microscopically, the vast majority (>95%) of the tumor
comprised monotonous spindle cell proliferation in long
fascicular growth or herringbone pattern, with a minor
proportion (<5%) of epithelial component. The spindle cell
component comprised dense cellular sheets and fascicles of
uniform spindle cells with ovoid vesicular nuclei, inconspicuous
nucleoli, and sparse eosinophilic cytoplasm (Fig. 2A-B). The
epithelial component was observed only in the periphery of the
mass, and the amount was significantly minimal that it could
easily be overlooked without careful examination. The epithelial
component formed varying-sized solid nests and cords, in which
there were occasional small glandular lumina with scattered
intercellular slits (Fig. 2C-D). There were no overt histologic
features of well-formed tubular or papillary architecture. The
epithelial cells were polygonal or cuboidal and had ovoid
vesicular nuclei with inconspicuous nucleoli and abundant palely
eosinophilic cytoplasm. Focal areas of gradual transition between
the 2 components were present. The tumor contained areas of
coagulative necrosis and increased mitotic activity (35 mitoses
per 10 high-power fields). A number of lymphatic invasions were
observed at the border between the tumor and normal lung
parenchyma.
The mediastinal and peribronchial lymph nodes were submit-

ted and revealed metastases in 3 lymph nodes (2 left lower
paratracheal and 1 ipsilateral peribronchial). Interestingly, the
metastatic tumor cells in the lymph nodes demonstrated overt
epithelial cell proliferation in micropapillary pattern and solid
nests, strikingly mimicking a metastatic carcinoma (Fig. 2G-L).
The lymph nodes were first received for frozen section
examination, and the pathologist established a frozen diagnosis
of “metastatic carcinoma” (Fig. 2G-H), because the previous
biopsy specimen consisted entirely of monotonous spindle cells.
In the permanent specimen, the metastatic tumor cells in the
lymph nodes were morphologically relatively different from those
of the main mass. The epithelial component of the main mass
appeared less differentiated, only forming solid nests with
occasional scattered intercellular slits and cords, whereas the
tumor cells in the lymph nodes were composed of entirely well-
mass with internal necrosis in the left lower hemithorax. (B) Gross specimen
rhage and involves the lung (the left side of the photo), ribs (the bottom of the



Figure 2. The representative images of the main mass (A-F) and the metastatic lymph node (G-L). The main mass predominantly (>95%) comprised dense cellular
sheets and fascicles of uniform spindle cells (A) with ovoid vesicular nuclei, inconspicuous nucleoli, and sparse eosinophilic cytoplasm (B). At the periphery of the
tumor, a small fraction (<5%) of the tumor exhibited epithelial differentiation, forming varying-sized cords (C) and solid nests (D). The tumor cells were diffusely and
strongly immunostained with transducin-like enhancer of split 1(TLE1) (E) and focally and weakly with pan-cytokeratin (F). The metastatic lymph nodes showed
purely epithelial component in micropapillary architecture (G and H, frozen section) and solid nests (I and J). The tumor cells were diffusely and strongly
immunostained with TLE1 (K) and pan-cytokeratin (L). (Original magnification: [A] �200, [B and C] �400, [D] �200; [E-F] �400, [G] �100, [H] �200, [I] �100, [J]
�200, [K and L] �400).
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formed micropapillary structures and varying-sized solid nests.
As the morphological discrepancy between the main mass and
lymph nodes was observed, we needed to rule out the possibility
of true metastatic carcinoma of unknown origin. To ensure that
there was no other hidden malignancy in the lung, we carefully
inspected and vigorously sampled the lung. As a result, there
were no additional abnormal lesions in the lung parenchyma.
The other lymph nodes that were hypermetabolic on PET-CT
Figure 3. The result of real-time polymerase chain reaction for SS18 (SYT)-
SSX translocation confirms the presence of the translocation in our case (yellow
arrow).
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were not surgically resected; thus, it was not known whether the
tumor metastasized to the lymph nodes.
Immunohistochemically, spindle cell and epithelial cell com-

ponents showed diffusely and strongly nuclear staining with
TLE1, and some areas of both components displayed focally
weakly cytoplasmic staining for pan-cytokeratin (Fig. 2E,F,K,L).
To rule out the possibility of lung primary adenocarcinoma,
TTF1 immunostaining was performed, and it was negative in
both the main mass and lymph node. Finally, real-time
polymerase chain reaction confirmed the presence of SS18
(SYT)-SSX translocation (Fig. 3). Taken together, we concluded
that the main mass of biphasic synovial sarcoma predominantly
consisted of spindle cells, but metastasis to lymph nodes showed
overt epithelial cells, showing more pronounced epithelial
differentiation.
During the 2-month follow-up period, there have been no

complications so far, and the attending physician is currently
planning for the adjuvant chemotherapy.
3. Discussion

Synovial sarcoma is a malignant mesenchymal neoplasm of
uncertain origin. Morphologically, synovial sarcomas can
display monophasic or biphasic morphology. Monophasic types
usually consist exclusively of monomorphic spindle cells, with
exceptionally rare cases comprising epithelial components.[8]

Biphasic tumors comprise variable proportions of monomorphic
spindle cells and epithelial cells, which can form glands or solid
nests and cords.[9] Poorly differentiated synovial sarcomas
demonstrate in part or entirely of a highly cellular proliferation
of primitive round to spindle cells with frequent rhabdoid
morphology, brisk mitotic activity, and necrosis.[9–12]

Soft tissue sarcomas typically spread via the hematogenous
route,[13] but approximately 2% to 10%of patients with sarcoma
develop lymph node metastases.[14,15] Nevertheless, a significantly
higher risk for lymphnodemetastases has been reported for certain
subtypes, including synovial sarcoma, clear cell sarcoma, epitheli-
oid sarcoma, and rhabdomyosarcoma.[15–18] Historically, the
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frequency of lymph node metastasis in synovial sarcoma ranges
from 14% to 50%[15,17,19]; thus, the need for sentinel lymph node
biopsy in synovial sarcoma has been discussed.[20,21] Certainly,
prior studies over the past fewdecades havemostly dealtwith cases
diagnosedwithoutmolecular confirmation.More recent data have
reported that the risk of lymph node metastasis of synovial
sarcoma is approximately 3% to 7%, lower than previously
considered.[1,22–24] Keung et al[1] reported that the intrathoracic
synovial sarcomas showed the highest rate of lymph node
metastases (6.6%) among the various anatomic sites, including
the trunk/extremity (2.5%), head/neck/face (5.6%), and intra-
abdominal/visceral (4.1%) location.
In other malignancies, in particular hepatocellular carcinoma,

even if only a small fraction of the hepatocellular carcinoma cells
(reportedly >5%) express stemness-related markers (keratin [K]
19), they tend to spread more often to the lymph nodes and
behave aggressively.[25,26] The stemness-related marker, such as
K19, is also a marker for the hepatic progenitor cells, which have
capacity to differentiate into both hepatocytes and cholangio-
cytes. Although the exact cause is yet known, K19 is usually
expressed in cells exhibiting cholangiocellular differentiation at
the periphery of the tumor mass. When the cells expressing K19
show clear adenocarcinomatous morphology, it can be classified
as combined hepatocellular cholangiocarcinoma. This finding is
similar to our case in that cells showing distinct differentiation
were observed in the periphery of the tumor and the cells
metastasized to the lymph nodes. These morphological similari-
ties found in different tumor types may help to understand tumor
biology, especially the biphenotypic tumors, such as synovial
sarcoma and combined hepatocellular cholangiocarcinoma.
To the best of our knowledge, in previous reports of synovial

sarcoma with lymph node metastasis, there were no specific
descriptions on which cells the tumors that have metastasized to
the lymph nodes are consisted of. In our case, the main mass
consisted of overwhelming spindle cell component (>95%) with
aminimal fraction of epithelial cell component (<5%), consistent
with biphasic synovial sarcoma with confirmed translocation.
However, interestingly, the lymph node metastasis lesion
displayed pure epithelial cell proliferation, strikingly mimicking
a metastatic carcinoma. Certainly, the frozen section for the
metastatic lymph node was interpreted as “metastatic carcino-
ma”. A whole-body PET-CT and chest CT revealed no other
abnormal findings suggestive of other primary foci. In addition, a
repetitive and meticulous gross examination was conducted to
confirm the absence of other lung carcinomas in the submitted
specimen, but there were no abnormal findings. The metastatic
lymph node showed diffuse and strong nuclear expression by
TLE1 immunostaining, confirming the metastatic synovial
sarcoma to the lymph node. Taken together, we present an
unusual case of the primary pleuropulmonary biphasic synovial
sarcoma with distinct morphological divergence between the
main mass and the nodal metastatic lesion.
4. Conclusion

We reported an unusual case of the primary pleuropulmonary
biphasic synovial sarcoma with distinct morphological diver-
gence between the main mass and the nodal metastatic lesion.
Moreover, our findings are of significant relevance to clinicians
who manage patients with synovial sarcoma. I believe that
clinicians and pathologists would significantly benefit by reading
this article.
4

Acknowledgments

I thank the Dr. SY.P. who diagnosed this case and interpreted the
real-time polymerase chain reaction result.

Author contributions

HYW reviewed the case, provided clinical data and follow-up
information, wrote the manuscript, and submitted the final
version of the manuscript.
Conceptualization: Ha Young Woo.
Data curation: Ha Young Woo.
Formal analysis: Ha Young Woo.
Investigation: Ha Young Woo.
Methodology: Ha Young Woo.
Writing – original draft: Ha Young Woo.
Writing – review & editing: Ha Young Woo.

References

[1] Keung EZ, Chiang YJ, Voss RK, et al. Defining the incidence and clinical
significance of lymph node metastasis in soft tissue sarcoma. Eur J Surg
Oncol 2018;44:170–7.

[2] Ishibe T, Nakayama T, Aoyama T, Nakamura T, Toguchida J. Neuronal
differentiation of synovial sarcoma and its therapeutic application. Clin
Orthop Relat Res 2008;466:2147–55.

[3] Haldar M, Hancock JD, Coffin CM, Lessnick SL, Capecchi MR. A
conditional mouse model of synovial sarcoma: insights into a myogenic
origin. Cancer Cell 2007;11:375–88.

[4] Naka N, Takenaka S, Araki N, et al. Synovial sarcoma is a stem cell
malignancy. Stem Cells 2010;28:1119–31.

[5] Garcia CB, Shaffer CM, Alfaro MP, et al. Reprogramming of
mesenchymal stem cells by the synovial sarcoma-associated oncogene
SYT–SSX2. Oncogene 2012;31:2323–34.

[6] Ferrari A, Sultan I, Huang TT, et al. Soft tissue sarcoma across the age
spectrum: a population-based study from the Surveillance Epidemiology
and End Results database. Pediatr Blood Cancer 2011;57:943–9.

[7] Thway K, Fisher C. Synovial sarcoma: defining features and diagnostic
evolution. Ann Diagn Pathol 2014;18:369–80.

[8] Majeste RM, Beckman EN. Synovial sarcoma with an overwhelming
epithelial component. Cancer 1988;61:2527–31.

[9] Chan JA, McMenamin ME, Fletcher CD. Synovial sarcoma in older
patients: clinicopathological analysis of 32 cases with emphasis on
unusual histological features. Histopathology 2003;43:72–83.

[10] Bergh P, Meis-Kindblom JM, Gherlinzoni F, et al. Synovial sarcoma:
identification of low and high risk groups. Cancer 1999;85:2596–607.

[11] de SilvaMV,McMahon AD, Paterson L, Reid R. Identification of poorly
differentiated synovial sarcoma: a comparison of clinicopathological and
cytogenetic features with those of typical synovial sarcoma. Histopa-
thology 2003;43:220–30.

[12] van deRijnM, Barr FG, XiongQB, HedgesM, Shipley J, Fisher C. Poorly
differentiated synovial sarcoma: an analysis of clinical, pathologic, and
molecular genetic features. Am J Surg Pathol 1999;23:106–12.

[13] Wong SY, Hynes RO. Lymphatic or hematogenous dissemination: how
does a metastatic tumor cell decide? Cell Cycle 2006;5:812–7.

[14] Fong Y, Coit DG, Woodruff JM, Brennan MF. Lymph node metastasis
from soft tissue sarcoma in adults. Analysis of data from a prospective
database of 1772 sarcoma patients. Ann Surg 1993;217:72–7.

[15] Mazeron JJ, Suit HD. Lymph nodes as sites of metastases from sarcomas
of soft tissue. Cancer 1987;60:1800–8.

[16] Daigeler A, Kuhnen C, Moritz R, et al. Lymph node metastases in soft
tissue sarcomas: a single center analysis of 1,597 patients. Langenbecks
Arch Surg 2009;394:321–9.

[17] Weingrad DN, Rosenberg SA. Early lymphatic spread of osteogenic and
soft-tissue sarcomas. Surgery 1978;84:231–40.

[18] Skinner KA, Eilber FR. Soft tissue sarcoma nodal metastases: biologic
significance and therapeutic considerations. Surg Oncol Clin N Am
1996;5:121–7.

[19] Crettenand F,Martin D, Cherix S, Demartines N,Matter M. Occurrence
and prognosis of lymph node metastases in patients selected for isolated
limb perfusion with soft tissue sarcoma. J Cancer 2018;9:3311–5.

[20] Tunn PU, Andreou D, Illing H, Fleige B, Dresel S, Schlag PM. Sentinel
node biopsy in synovial sarcoma. Eur J Surg Oncol 2008;34:704–7.



Woo Medicine (2022) 101:1 www.md-journal.com
[21] MaduekweUN,Hornicek FJ, SpringfieldDS, et al. Role of sentinel lymph
node biopsy in the staging of synovial, epithelioid, and clear cell
sarcomas. Ann Surg Oncol 2009;16:1356–63.

[22] Jacobs AJ,Morris CD, Levin AS. Synovial sarcoma is not associated with
a higher risk of lymph node metastasis compared with other soft tissue
sarcomas. Clin Orthop Relat Res 2018;476:589–98.

[23] Wang H, Miao R, Jacobson A, et al. Nodal involvement and survival in
synovial, clear cell, angio, rhabdo, and epithelioid sarcoma. J Clin Oncol
2018;36:11567–1567.
5

[24] Sherman KL, Kinnier CV, Farina DA, et al. Examination of national
lymph node evaluation practices for adult extremity soft tissue sarcoma.
J Surg Oncol 2014;110:682–8.

[25] Takano M, Shimada K, Fujii T, et al. Keratin 19 as a key molecule in
progression of human hepatocellular carcinomas through invasion and
angiogenesis. BMC Cancer 2016;16:903–1903.

[26] Kim H, Choi GH, Na DC, et al. Human hepatocellular carcinomas with
“Stemness”-related marker expression: keratin 19 expression and a poor
prognosis. Hepatology 2011;54:1707–17.

http://www.md-journal.com

	Biphasic synovial sarcoma with a striking morphological divergence from the main mass to lymph node metastasis
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusion
	Acknowledgments
	Author contributions
	References


