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Case Report
Primary mediastinal synovial sarcoma:
a case report and literature review
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Abstract: Primary mediastinal synovial sarcoma (PMSS) is a rare malignant soft tissue tumor with a poor progno-
sis. Because of its rarity, the misdiagnosis rate remains high. To raise awareness of this disease, the current study
presents a case of PMSS with atypical CT features. A 26-year-old male presented with a 3-day history of chest pain.
Chest CT scans showed multi fusion masses with an ill-defined margin. After the mass was partially resected, patho-
logical and immunochemistry examinations were performed. The patient was diagnosed with biphasic synovial sar-
coma. Summary analysis was then conducted of clinical, histopathological, and CT details of cases reported in the
literature (English only). Based on results, PMSS should be considered when a solitary mass in the mediastinum is
observed in a man with chest pain. Moreover, PMSS is indicated when the mass measures greater than 4 cm and
appears as a heterogenous mass with necrosis/cystic changes and heterogenous patterns. Prognosis of PMSS can
be improved by early diagnosis.
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Introduction Physical examination findings included decr-

eased breath sounds on the left side of lungs
Synovial sarcoma is a rare malignancy, account- with dullness on percussion. Chest X-rays sh-
ing for approximately 6-9% of all adult patients owed a solitary left mediastinal mass with ipsi-
with soft tissue sarcomas [1]. It occurs most lateral pleural effusion (Figure 1). Chest com-
frequently in the extremities, especially in large puted tomography (CT) scans (Figure 2) showed

joints [2, 3]. Other rare anatomic locations, su- multiple irregular fusion masses, with an ill-

ch as the lungs, abdomen, head., .neclf, and defined margin and heterogeneous density in
hgart, hf?\ée bbeen (;eportec:h[éll]. pefllnltedd!agno- the left anterior and middle mediastinum
SIS mus_ € base _on _pa oogma an '”_‘m“_‘ (48HU). The left lung was oppressed. Pleural
nochemistry examinations. Primary mediasti- . . .
. . . effusion was observed in the left hemithorax.
nal synovial sarcoma (PMSS), arising outside of Moderate tumor enhancement (60HU) with a
usual anatomic locations, has been rarely re- ) .
disappearing gap between the mass and the

ported in the literature. Because of its rarity, | : | b 4 Th
the misdiagnosis rate remains high. To raise puimonary ar ery was asq 'o served. ) ere
were no obvious abnormalities found in the

awareness of this disease, the current study

reports a case of PMSS presenting with multi- head CT and upper abdomen CT.
fusion masses. Summary analysis was con-
ducted of clinical, histopathological, and CT
details of cases reported (English only).

Mass resection under thoracoscopy was per-
formed, revealing a huge dumbbell-shaped hy-
per-vascular mass, mostly arising from the left

Case report anterior mediastinum. It violated the upper lobe
of the left lung, localizing above the aorta and
A 26-year-old smoking male presented with growing aggressively. It showed an ill-defined

paroxysmal left superior chest pain for 3 days. margin. The mass was only partially resected. It
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Figure 1. Chest X-ray shows solitary left mediastinal
mass (white arrow) with ipsilateral pleural effusion.

was close to the aorta and left lung. Thus, there
was a high risk of bleeding.

Pathological and immunochemistry examina-
tions were performed after surgery. Epithelioid
cells and spindle cells with hemorrhaging and
necrosis were indicated (Figure 3A), consistent
with biphasic synovial sarcoma. Combined with
immunohistochemistry, staining was positive
for cytokeratin (CK), CK7, EMA, and vimentin.
Staining was negative for cluster of differentia-
tion (CD) 34, NapsinA, TTF1, actin, des, and CR
(Figure 3B and 3C).

The patient recovered well after the partial tu-
mor resection. Further chemotherapy was rec-
ommended. However, the patient and his family
decided to transfer to another hospital for fur-
ther treatment. Follow-up information was not
obtained.

Summary analysis of clinical, histopatho-
logical, and CT details of cases reported in
English

The literature search was conducted on April 1,
2017, for case reports of PMSS. PubMed, Web
of Science, and Embase databases were se-
arched. Certain keywords were used, including
primary mediastinal synovial sarcoma, medias-
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tinal synovial sarcoma, synovial sarcoma of
mediastinum, synovial sarcoma, and mediasti-
num. There were no restrictions concerning the
date of publication. However, the search was
limited to papers written in English. Reports
describing PMSS cases and containing data of
computed tomography (CT) scans were includ-
ed. For included case reports, first author, pub-
lication year, age, gender, symptoms, location
of the tumor inside the mediastinum, tumor
size, histologic subtype (monophasic, biphasic,
poorly differentiate), and CT findings were sum-
marized. Based on the description of CT scans
from included case reports, primary analysis
concerning CT characteristics (size, location,
shape, margins, heterogeneity, enhancement
pattern, calcification, necrosis/cystic change,
lymphadenopathy, and pleural effusion) of
PMSS was performed. A study flow chart of
PMSS patients is shown in Figure 4. From the
literature search, 29 papers about primary
mediastinal synovial sarcoma, including 30
cases, were enrolled (Table 1). In addition to
the above cases, the current study summarized
and analyzed 31 PMSS cases.

The average age of patients was 39.9 years
(range, 4-76 years; 20 men and 11 women).
The spectrum of clinical presentations of PMSS
was rather wide, including chest pain, short-
ness of breath, coughing, dyspnea, back pain,
abdominal pain, fever, facial edema, weight
loss, and weakness (Table 2). Based on pres-
ent results, common symptoms of PMSS in-
cluded chest pain, coughing, dyspnea, and sh-
ortness of breath.

According to histology subtype, twelve (38.7%)
patients were biphasic, fourteen (45.1%) pa-
tients were monophasic, and one patient (3.2%)
was poorly differentiated. Data of four (12.9%)
patients was not available (Figure 3D).

The average diameter of tumors was 11.7 cm
(range: 5.0-20.0 cm). Tumors of thirteen (41.9%)
patients were found in the anterior mediasti-
num. Three (9.7%) patients were found with
tumors in the middle mediastinum. Five (16.1%)
patients were found with tumors in the posteri-
or mediastinum. Two (6.5%) patients were fo-
und with tumors in the anterior to middle medi-
astinum. Four (12.9%) patients were found with
tumors in the superior mediastinum. Tumor lo-
cations of four (12.9%) patients were not av-
ailable.
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Figure 2. CT cans (A) show multiple irregular fu-
sion masses with ill-defined margins and hetero-
geneous density in the left anterior and middle
mediastinum. Left lung was oppressed. Pleural
effusion can be observed in the left hemithorax
(white arrow). CT scan enhancement of arterial
phase (B) (red arrow) and venous phase (C) (yel-
low arrow) showed moderate tumor enhancement.
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Figure 3. Pathology and immunohistochemistry images of the case. A. Shows (H&E (hematoxylin and eosin) stain-
ing) the clusters of epithelioid cells which are oval or cube and have clear boundaries, large nucleus, and rich cyto-
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plasm tend to align like the shape of glandular tube. Spindle cells which have unclear boundaries, poor cytoplasm,
and round deep dyed nucleus distribute widely (original magnification: x100). B. Shows immunohistochemistry
staining was positive for EMA in the area of epithelioid cells (original magnification: x100). C. Shows immunohisto-
chemistry staining was positive for vimentin in the area of spindle cells (original magnification: x100). D. Shows the
pathology subtype distribution of primary mediastinal synovial sarcoma.

{ Pubmed ] [Webofscience] [ Embase ]

(n=94) (n=160) (n=187)
441 references from literature Figure 4. Stqdy _flow chart_ of cases of
search primary mediastinal synovial sarcoma.
Duplicates removed
(n=201)
[ 240 screened by title ]
' ~
ieferencii exc_l:lg;ad 1311 mediastinal lesions were identified
L as6 of tlie(n=141) from January 2012 to April 2017 at our
- ~ [ 99 screened by abstract ] hospital
1.excluded base on

relevance(n=58)
2.review(n=2)
\_3.pathology analysis(n=5)/

[ 33 screened by full text ] . .
1 case was diagnosed primary Other lesions(n=1310)

[ No CT data (n=4) }_ mediastinal synovial sarcoma
[ 29 references(30 cases) included ]
in summary and analysis l
[ 31 cases included in summary and analysis }
All cases of PMSS in included studies present- jacent organs or tissues. This is related to the
ed with a solitary mass, according to CT scans. location of the tumor [6]. Due to the deep loca-
Tumor shapes were round, irregular, or lobulat- tion of the mediastinum, tumors might go unde-
ed. Tumor margins of only four (12.9%) cases tected and grow quite large.
were reported. All tumors were well-defined.
Tumor heterogeneity of nineteen (61.3%) pa- Synovial sarcomas are divided into three sub-
tients was reported. Tumor enhancement pat- types, including the monophasic form, biphasic
terns of fourteen (45.2%) patients, showing form, and poorly-differentiated form. Monoph-
heterogeneous enhancement, were reported. asic synovial sarcomas are entirely composed
Tumor calcification of five (16.1%) patients was of an ovoid-spindle cell morphology, while bi-
reported. Tumor necrosis/cystic changes were phasic subtypes are composed of both spindle
reported in thirteen (41.9%) patients. Lympha- cell elements and epithelial components. Po-
denopathies in the mediastinum of three pa- orly-differentiated synovial sarcomas are com-
tients (9.7%) were reported. Pleural effusion posed of uniform, densely packed, and small
was reported in ten (32.2%) patients. ovoid blue cells that resemble other small
round blue cell tumors [1, 7]. Imnmunochemistry
Discussion examinations play an important role in the diag-
nosis of primary mediastinal synovial sarco-
Synovial sarcomas originate from mesenchy- mas. Epithelial markers, including pan-keratin,
mal tissues, rather than synovial tissues [1-3, CAM 5.2, and EMA, are most helpful. Positive
5]. In the current study, PMSS occurred pre- spindled cells may be present as single cells,
dominately in male adults, with a median age small clusters, or larger sheets. Vimentin, cyto-
about 39.9 years. Common symptoms of PMSS keratin, and EMA positivity, in combination with
included chest pain, coughing, dyspnea, and CD34 negativity, are useful protein biomarkers
shortness of breath. The main cause of clinical for diagnosis of monophasic synovial sarcomas
manifestations of PMSS is compression of ad- [8].
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Table 1. Summary of Primary mediastinal synovial sarcoma cases in the literature

Athours (Years) PN Sex Age (y) Clinical . CT presentations Size (cm) Med'lz.astmal Histology FOHO\_N up Outcome
presentations partition period

Ershadi et al. (2016) [12] 1 M 47 Chest pain, shortness A heterogeneously mediastinal mass. 14 Anterior B - Without evidence of re-
of breath on exertion. sidual or recurrent disease.

Ukekwe et al. (2016) [13] 1 F 22 Cough, chest pain. A huge encapsulated and lobulated mediasti- 20x15%x15 Anterior M 18 M Death.

nal mass extending superiorly and posteriorly
and compressing on the left upper lung lobe.

Madabhavi et al. (2016) [14] 1 M 35 Dyspnea, facial puffi- A well-defined enhancing soft tissue density 10.3x9.3 Superior M 1Y Without any progressive
ness and hoarseness  lesion with compression of trachea, superior symptoms.
of voice. vena cava right upper lobe bronchus and its

branches.

Bakula et al. (2015) [15] 1 M 76  Shaking, weakness, A mediastinal mass was lateral to the 5.0x4.6x4.4  Anterior B 10 M A recurrent mass at the

and productive cough.  superior vena cava and had a density almost site of previous resection,
equal to the thoracic aorta with contrast. with compression of the
superior vena cava.

Gaetano et al. (2015) [16] 1 M 56 Dyspnea, back pain. A round mediastinal lesion was adherent to 13 Posterior M - Disease-free.

the lateral pleural surface, to the posterior
wall of trachea and to the lateral wall of
esophagus.

Estival et al. (2015) [17] 1 M 38  Fever, productive A mediastinal mass involving the right hilum, 11.2x11.2x10.5 Middle M ™ Death.
cough. as well as subcarinal enlarged lymph nodes.

Yan et al. (2014) [8] 1 M 11 A massinthe left side A large, patchily enhanced mediastinal mass 20x15%x15 Anterior M - -
of the neck with mild extended into the left thyroid gland. Patchy
dysphagia. areas of necrosis, low density liquidity and

calcification were observed in the mass.

Hoyos L et al. (2014) [18] 1 F 56  Sub-acute chest pain, A lobulated soft tissue mass in close relation 8x5 superior M - No metastatic disease.
along with dyspnea. whit the aorta, superior vena cava, right up-

per lobe of the lung and superior pulmonary
vein.

Kara et al. (2014) [19] 1 F 31 No symptom. A heterogenous mass with tracheal displace- 4.5x8.8 Anterior - 4M With no signs of disease or

ment. recurrence.

Salah et al. (2013) [20] 1 F 35  Bilateral lower limb A heterogeneously enhanced mediastinal - Anterior M 11M Progression of the size of
swelling and exertional soft tissue mass engulfing the major vessels. the mass without distant
shortness of breath. metastasis.

Balieiro et al. (2013) [21] 1 M 30  Orthopnea, cough, The mass was heterogenous due to necrosis, 20 Superior B 5Y No sign of disease recur-
hoarseness and tho- and compressed and dislocated the heart rence.
racic pain. to the right, and invaded the anterior chest

wall with partial upper lobe atelectasia and a
small pleural effusion.

Nasser et al. (2013) [22] 1 M 31  Acute chest pain, dys- A heterogeneous mediastinal mass in close 11x9x11 Anterior B 7™ Remain well and asymp-
pnea, profuse sweating contact with ascending aorta, right atrium tomatic.
and central cyanosis.  and superior vena cava.

Tezcan et al. (2012) [23] 1 F 38  Cough, dyspnea, and A soft tissue mass in the anterior and left 13-14 Anterior B 3Y Death.
fatigue. side mediastinum.

Keeling et al. (2012) [24] 1 M 11  Shortness of breath, A large mediastinal mass partially com- - - - 2Y A small fistula tract from
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wheezing, and cough.

pressed his trachea and was located above
the aortic arch with loose attachments to the
right innominate vein, and esophagus.

the cervical anastomosis to
the right chest remains.
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Ravikumar et al. (2011) [25]

Arafah et al. (2011) [26]

Madhumayv et al. (2010) [27]

Navaravong et al. (2010) [28]

Henninger et al. (2009) [29]

Korula et al. (2009) [30]

Katakura et al. (2009) [31]

Kaira et al. (2008) [32]

Hyun Ju et al. (2008) [33]

Vakili et al. (2007) [34]

Reubendra et al. (2007) [35]

Suster et al. (2005) [36]

Gotoh et al. (2004) [37]

Cheng et al. (2003) [38]

Hsieh et al. (2002) [39]

2

M 42
M 30
Mo 12
F o 43
F 56
M 49
F 70

F/M 64/58
M 40
M 16
M 59
Fooo4
M 50
F 60
M1l

Chest pain, shortness
of breath.

Shortness of breath,
cough, progressive
weight loss.

Chest pain.

Epigastric abdominal
pain.

Dyspnea during
exercise, symptoms of
chronic bronchitis.
Dyspnea, chest pain.

Cough and dyspnea on
exertion.

Back pain and dyspha-
gia/ back pain.

Cough, dyspnea, and
chest pain.

Anorexia, nausea,
constipation and an
occasional cough.
Abdominal pain.

Weight loss, weakness,

fever.
Chest pain.

No symptom.

Facial edema and
flushing.

A heterogeneously enhancing mediastinal
mass with areas of necrosis was adherent to
the pericardium.

A large heterogenous mass with multiple
cystic degenerating areas with massive right-
sided pleural effusion. There were multiple
pulmonary and pleural soft tissue deposits
and multiple enlarged right axillary and
mediastinal lymph nodes.

A large, well-defined, patchily enhancing,
heterogeneous mass with smooth margin.
Patchy areas of necrosis and calcification
were noted within the mass. Trachea and
heart were deviated to the right.

A hypodense mass with heterogeneous
enhancement compressed the heart and
distal esophagus.

Intrathoracic tumor was surrounded by
pneumatocele with broadly based contact to
the pericardium.

A large heterogeneously enhancing mass
with areas of necrosis and is related to

the left ventricle with transdiaphragmatic
extension.

A circumferential mediastinal tumor with
marginal calcification was located at the right
side of the pericardium.

A heterogeneously enhancing mass/ a
heterogeneously enhancing mass with right
pleural effusion.

A lobulated soft tissue mass.

A huge heterogeneous mass with calcified
zones.

A mass was closely related to the brachioce-
phalic vein and aortic arch.

A well-circumscribed mass with right pleural
effusion showing low attenuation.

A heterogeneous mass with a cystic compo-
nent compressed the superior vena cava with
right pleural effusion.

A large paraspinal mass was next to the
apical segment of the right lower lobe. The le-
sion had a lobular margin with some calcified
foci in the peripheral area.

A big mass with chest wall invasion and
bilateral pleural effusion, and thrombi in the
right jugular vein, superior vena cava and
right atrium.

6x7

10%x9.5

14

14.1x8.2

3.0x5.0

13x11

13x7%6

12.4

16x13x8

10x8

6.8x5.9x5
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Anterior

Anterior

Posterior

Middle

Anterior

Posterior/
Posterior

Posterior

Anterior to
middle

Anterior

Anterior

Middle

Superior

8M

6M

4M

10 Y+

16 M

79D

24 M/19M

9M

3M

2Y

With distant metastasis.

Alive.

Disease-free.

Alive.

Free of recurrence.

Death.

Death/death.

With recurrence and metas-
tasis to right pleural cavity
and mediastinal lymph
nodes.

Without evidence of recur-
rence.

Alive.

Notes: Age (years); Size (cm). Abbreviations: F, female; M, male; PN, patient number; “-”, not available; B, biphasic; M, monophasic; P, poorly differentiated.
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Table 2. Summary of clinical presentations of
primary mediastinal synovial sarcomas

Clinical presentations N:;;Zirt:f Percentage (%)
Chest pain 11 16.67
Cough 11 16.67
Dyspnea 9 13.63
Shortness of breath 6 9.09
Back pain 3 4.54
Abdominal pain 2 3.03
Weakness 2 3.03
Asymptomatic 2 3.03
Facial edema 2 3.03
Fever 2 3.03
Weight loss 2 3.03
Dysphagia 2 3.03
Orthopnea 1 1.51
Mass 1 1.51
Profuse sweating 1 1.51
Central cyanosis 1 1.51
Wheezing 1 1.51
Shaking 1 1.51
Lower limb swelling 1 1.51
Hoarseness of voice 1 1.51
Fatigue 1 1.51
Anorexia 1 1.51
Nausea 1 1.51
Constipation 1 1.51

All cases of PMSS in included studies present-
ed a solitary mass, according to CT scans, as
shown in Table 1. However, one case present-
ed with multiple-fusion mediastinal masses,
with an irregular shape and an ill-defined mar-
gin. Therefore, the mass was misdiagnosed as
lymphoma before surgery. According to the
present literature review, this is the first case of
primary mediastinal synovial sarcoma present-
ing with multiple-fusion masses.

Due to the atypical imaging features and loca-
tion of the current case, primary mediastinal
lymphoma should be differentiated. Primary
Hodgkin’s lymphoma is the most common
mediastinal lymphoma without predilection for
either sex. The median age of patients with
mediastinal involvement is 29 years [9]. Typical
Hodgkin’s lymphoma can show cervical or
supraclavicular lymphadenopathy. Some pati-
ents may exhibit the symptom of mediastinal
mass invasion. Imaging characteristics of me-
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diastinal HD can manifest as surface lobula-
tion, absence of vascular involvement, and high
prevalence of associated mediastinal lymph-
adenopathy and pleural effusion, typically with
homogenous soft-tissue attenuation [10]. Pa-
thologically, Reed-Sternberg cells can be found
in mass tissues [9].

Primary mediastinal synovial sarcomas have a
poor prognosis. The median overall survival is
36 months, with a 5-year overall survival rate of
35.7%. These are far below the rates of extrem-
ity synovial sarcomas. In the recent analysis
study of prognostic factors of primary mediasti-
nal synovial sarcomas, complete resection of
tumors was the only identified factor associat-
ed with improved survival [6]. Therefore, early
diagnosis and surgery, with adequate resection
margins, are very important [11].

The current study had some limitations, how-
ever. Since clinical data of the cases was col-
lected retrospectively in the current study, MRI
examinations were not performed before sur-
gery. Only one case reported in English provid-
ed MRI data. Therefore, limited MRI data did
not allow for analysis.

In conclusion, primary synovial sarcomas of the
mediastinum can present in young adults as a
multi-fusion masses in the mediastinal space,
highlighted by atypical features. PMSS should
be considered when a solitary mass is found in
the mediastinum with chest pain. PMSS is also
indicated when the mass measures greater
than 4 cm and it appears as a heterogenous
mass with necrosis/cystic changes and heter-
ogenous patterns.
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