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CliniCal hisTory
A man in his fifties presented with a lump in his left 
anal/perineal region, which was clinically thought 
to be a lipoma and was excised. No preoperative 
imaging was available. Review the high- quality, 
interactive digital Aperio slide at http:// virtu-
alacp. com/ JCPCases/ jclinpath- 2019- 206337/ and 
consider your diagnosis.

WhaT is your diagnosis?
A. Epithelioid angiosarcoma (EAS).
B. Epithelioid malignant peripheral nerve sheath 

tumour (eMPNST).
C. Malignant rhabdoid tumour (MRT).
D. Melanoma.
E. Proximal epithelioid sarcoma (ES).
F. Pseudomyogenic haemangioendothelioma 

(PH).
The correct answer is after the Discussion.

disCussion
The diagnosis in this case is proximal ES. This was 
based on the following morphological features and 
immunohistochemistry. The sections show a cellular 
tumour composed of large polygonal cells with 
vesicular nuclei with prominent nucleoli and abun-
dant eosinophilic granular cytoplasm (figure 1A). 
There are 8 mitoses per 10 high- power fields and 
focal necrosis. The tumour grows in sheets to form 
large nodules with a mild intratumoural lymphoid 
population and infiltrates into the surrounding 
fibroadipose tissue. The morphology and the 
immunohistochemistry findings are in keeping 
with proximal- variant epithelioid sarcoma (PES). 
The tumour shows strong and diffuse expression 
of epithelial membrane antigen (EMA) and CD34, 
with patchy expression of AE1/AE3 (figure 1B,C). 
There is also loss of nuclear expression of INI1 
(figure 1D). There is no expression of MNF116, 
CAM5.2, S100 protein, CD30, CD31, FLI1, ERG, 
SOX10, HMB45, MelanA, desmin, smooth muscle 
actin (SMA), myogenin, CD45, PLAP or prostate- 
specific antigen.

Like PES, eMPNST can show a nodular growth 
pattern with large rounded cells, but often shows 
spindle cell areas.1 eMPNST more frequently occurs 
on extremities and may involve both superficial and 
deep compartments.1 eMPNST can be associated 
with nerves or neurofibroma, unlike PES.1 2 INI1 
loss is also seen, although only in approximately 
50% of eMPNST,1 and unlike EAs, 80% are positive 
for S100 protein, and eMPNST typically lacks cyto-
keratin expression.1 2 EAS usually occurs in older 
patients and more frequently involves the viscera 
or deep soft tissues. The focal dyscohesion of cells 

in PES may give a pseudovascular appearance, but 
true vasoformation is absent.1 PES and EAS show 
an overlap of immunohistochemical findings. Both 
are positive for CD34, and EAS is often strongly 
positive for pancytokeratins and can be positive for 
EMA, while up to 38% of epithelioid sarcomas are 
positive for ERG.3 4 EAS is also typically strongly 
positive for CD31, factor 8- related antigen and 
FLI1, unlike EA, and only rarely shows nuclear 
INI1 loss.1 3 4 MRTs are usually seen in younger 
patients than ES, with most presenting under the 
age of 3 years.1 The growth pattern is less nodular, 
with infiltrative sheets of tumour.1 Immunohisto-
chemically, all MRTs and 81%–90% of ES show 
INI1 loss, and while both express cytokeratins, this 
is typically limited to CK8 and CK18 with a dot- like 
staining pattern in MRT.1 5 MRT also lacks CD34 
expression, which is characteristic in ES.1 While 
both tumours show nuclear INI1 loss by immu-
nohistochemistry, mutation of the SMARCB1/INI1 
gene is much more frequent in MRT. Exclusion of 
melanoma should be straightforward; the patient 
may have a previous history of this neoplasm, and 
the immunoprofile differs markedly from PES, with 
typically strong expression of SOX10, S100 protein 
and melanocytic markers such as HMB45 and 
Melan- A. PH (also known as ES- like haemangioen-
dothelioma) can occur in a similar demographic to 
ES. PHs typically arise in the limbs and can involve 
any tissue plane.1 These grow as sheets or fasci-
cles of spindle to ovoid cells, with an infiltrative 
pattern. The cells have vesicular nuclei, prominent 
nucleoli and eosinophilic cytoplasm, and some 
have an appearance resembling rhabdomyoblasts.1 6 
PHs are characteristically positive for ERG, FLI1 
and AE1/AE3, but, unlike ES, lack MNF116 and 
CD34 expression, and EMA is absent or weak.1 6 
In addition, nuclear INI1 expression is retained, in 
contrast to the loss seen in the majority of ESs.6

PES is a rare tumour which is usually seen in 
adults (13–80 years, median 40 years) with a slight 
predominance in men.7 Almost all present with a 
palpable mass and less frequently with pain.7 8 It 
is often deeply situated, involving proximal/axial 
sites, and more rarely peripherally and/or in the 
subcutis.8 9 Classical ES occurs more frequently at 
peripheral sites, in particular, the superficial distal 
upper extremities. While it shares an immunopro-
file with PES, it is characterised by granuloma- like 
lesions with central necrosis and typically smaller, 
more uniform epithelioid cells that lack the more 
notable anaplasia of those of PES.1 The proximal 
variant of ES has a more aggressive clinical behaviour 
than the classical variant and carries a poor prog-
nosis, typically manifesting as larger tumours with 
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Figure 1 Scanned virtual slide (proximal- type ES). Proximal- type ES. 
(A) The tumour is composed of sheets and nests of relatively large and 
monomorphic epithelioid cells with vesicular nuclei and prominent 
nucleoli. (B,C) There is diffuse and strong expression of CD34 (B) and 
epithelial membrane antigen (C). (D) immunohistochemistry for INI1 
shows widespread loss of this marker in tumour nuclei. ES, epithelioid 
sarcoma.

Take home messages

 ► Proximal- type epithelioid sarcoma (ES) occurs in an older 
patient population than classical- type ES.

 ► It frequently arises in the deep proximal/axial sites.
 ► The morphology is of infiltrative nodules of variable amounts 
of rhabdoid and polygonal cells with abundant amphophilic 
cytoplasm, occasionally with smaller numbers of of spindle 
cells.

 ► Most proximal- variant epithelioid sarcomas are positive for 
cytokeratins and epithelial membrane antigen, with loss 
of nuclear INI1 expression, and approximately half express 
CD34.

 ► The morphology and immunoprofile of proximal- type ES can 
overlap with a variety of epithelioid neoplasms, including 
undifferentiated carcinoma, epithelioid angiosarcoma and 
other epithelioid soft tissue neoplasms.

 ► Accurate diagnosis is essential because of the characteristic 
genetics (inactivation of the SMARCB1/INI1 gene) and the 
potential for targeted therapies in the future.

early metastases.7 8 In one series, recurrence occurred in 65% 
of patients after a median of 10 months, frequently repeatedly.7 
Seventy- five per cent of patients developed metastatic disease 
following a median of 2 years and 4 months (most frequently to 
lymph nodes, lung, bone and skin).7 Macroscopically, tumours 
are multinodular and ill- defined, pale grey to white masses, 
occasionally with haemorrhagic and/or necrotic areas.7 8 Micro-
scopically, the findings are of infiltrative nodules comprising 
variable proportions of rhabdoid cells with intracytoplasmic 
inclusions, and of large round to polygonal cells with abun-
dant amphophilic cytoplasm and either vesicular nuclei with 
prominent nucleoli, or hyperchromatic nuclei with indistinct 
or small nucleoli.7 8 Occasionally, there are smaller numbers of 
admixed spindle cells.7–9 The tumour may show areas of dysco-
hesion, giving a pseudovascular appearance.7 8 The tumour is 
focally to diffusely positive for cytokeratins, usually positive for 

EMA (85%–94%), and may be focally or diffusely positive for 
CD34 (45%–50%).7 8 10 There can be occasional expression of 
CD99 (25%), HMB45 (23%), S100 protein (0%–30%), SMA 
(5%–33%), desmin (10%–63%, mostly in rhabdoid cells), CD56 
(5%), synaptophysin (20%), neuron- specific enolase (40%) and 
neurofilament (8%–25%).7 8 ES is negative for CD31, and most 
show loss of nuclear INI1 expression.5 8 11 The Ki67 proliferation 
index ranges from 5% to 90%, with a median of 50%.7 Inacti-
vation of the SMARCB1/INI1 gene has been found in some cases 
of proximal ES; however, the genetic abnormalities involved in 
this are heterogeneous.12 There is limited evidence regarding the 
optimal treatment of proximal- type ES. Doxorubicin–ifosfamide 
has been reported to achieve stable disease in some cases, and 
numerous potential targets for therapy have been identified, 
so accurate diagnosis of this neoplasm is important for future 
targeted treatment strategies.13

ansWer
E. Proximal epithelioid sarcoma (ES)

handling editor Dhirendra Govender.

Twitter Omar L Qassid @QassidO

Contributors AA, MH, RLJ, OLQ, CF, IC and KT all cowrote the manuscript. MH and 
KT selected and photographed the images.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; internally peer reviewed.

orCid ids
Ameer Aldarragi http:// orcid. org/ 0000- 0001- 7981- 0281
Khin Thway http:// orcid. org/ 0000- 0001- 9727- 8030

RefeRences
 1 Thway K, Jones RL, Noujaim J, et al. Epithelioid sarcoma: diagnostic features and 

genetics. Adv Anat Pathol 2016;23:41–4.
 2 Laskin WB, Weiss SW, Bratthauer GL. Epithelioid variant of malignant peripheral 

nerve sheath tumor (malignant epithelioid schwannoma). Am J Surg Pathol 
1991;15:1136–45.

 3 Suchak R, Thway K, Zelger B, et al. Primary cutaneous epithelioid angiosarcoma: a 
clinicopathologic study of 13 cases of a rare neoplasm occurring outside the setting 
of conventional angiosarcomas and with predilection for the limbs. Am J Surg Pathol 
2011;35:60–9.

 4 Miettinen M, Wang Z, Sarlomo- Rikala M, et al. Erg expression in epithelioid sarcoma. 
Am J Surg Pathol 2013;37:1580–5.

 5 Chbani L, Guillou L, Terrier P, et al. Epithelioid sarcoma: a clinicopathologic and 
immunohistochemical analysis of 106 cases from the French sarcoma group. Am J Clin 
Pathol 2009;131:222–7.

 6 Hornick JL, Fletcher CDM. Pseudomyogenic hemangioendothelioma: a distinctive, 
often multicentric tumor with indolent behavior. Am J Surg Pathol 2011;35:190–201.

 7 Hasegawa T, Matsuno Y, Shimoda T, et al. Proximal- type epithelioid sarcoma: a 
clinicopathologic study of 20 cases. Mod Pathol 2001;14:655–63.

 8 Guillou L, Wadden C, Coindre JM, et al. "Proximal- type" epithelioid sarcoma, a 
distinctive aggressive neoplasm showing rhabdoid features. Clinicopathologic, 
immunohistochemical, and ultrastructural study of a series. Am J Surg Pathol 
1997;21:130–46.

 9 Fisher C. Epithelioid sarcoma of Enzinger. Adv Anat Pathol 2006;13:114–21.
 10 Arber DA, Kandalaft PL, Mehta P, et al. Vimentin- negative epithelioid sarcoma. 

The value of an immunohistochemical panel that includes CD34. Am J Surg Pathol 
1993;17:302–7.

 11 Hornick JL, Dal Cin P, Fletcher CDM. Loss of Ini1 expression is characteristic of 
both conventional and proximal- type epithelioid sarcoma. Am J Surg Pathol 
2009;33:542–50.

 12 Modena P, Lualdi E, Facchinetti F, et al. SMARCB1/INI1 tumor suppressor gene is 
frequently inactivated in epithelioid sarcomas. Cancer Res 2005;65:4012–9.

 13 Noujaim J, Thway K, Bajwa Z, et al. Epithelioid sarcoma: opportunities for Biology- 
Driven targeted therapy. Front Oncol 2015;5:186.

and H
ospital. P

rotected by copyright.
 on January 12, 2021 at S

eoul N
ational U

niversity M
edical Library

http://jcp.bm
j.com

/
J C

lin P
athol: first published as 10.1136/jclinpath-2019-206337 on 28 F

ebruary 2020. D
ow

nloaded from
 

https://twitter.com/QassidO
http://orcid.org/0000-0001-7981-0281
http://orcid.org/0000-0001-9727-8030
http://dx.doi.org/10.1097/PAP.0000000000000102
http://dx.doi.org/10.1097/00000478-199112000-00004
http://dx.doi.org/10.1097/PAS.0b013e3181fee872
http://dx.doi.org/10.1097/PAS.0b013e31828de23a
http://dx.doi.org/10.1309/AJCPU98ABIPVJAIV
http://dx.doi.org/10.1309/AJCPU98ABIPVJAIV
http://dx.doi.org/10.1097/PAS.0b013e3181ff0901
http://dx.doi.org/10.1038/modpathol.3880368
http://dx.doi.org/10.1097/00000478-199702000-00002
http://dx.doi.org/10.1097/00125480-200605000-00002
http://www.ncbi.nlm.nih.gov/pubmed/7679559
http://dx.doi.org/10.1097/PAS.0b013e3181882c54
http://dx.doi.org/10.1158/0008-5472.CAN-04-3050
http://dx.doi.org/10.3389/fonc.2015.00186
http://jcp.bmj.com/

	Perineal mass in a 50-year-old man
	Clinical history
	What is your diagnosis?
	Discussion
	Answer
	References


