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Introduction

Transducin- l ike  enhancer  of  spl i t  1  (TLE1) i s  a 
transcription factor encoded by the TLE1 gene. Originally 
described in 1992 as human homologs of Drosophila 
Groucho proteins, TLE1 has been noted to play a role in 
many pathways including embryogenesis and inhibition 
of Wnt signaling (1,2). Its role in the Wnt pathway is 
especially relevant in synovial sarcoma where TLE1 was 
discovered to be upregulated. Early studies showed strong 
nuclear positivity on immunohistochemistry with high 
sensitivity and specificity for synovial sarcoma (2). Later 
studies revealed weak positivity in non-synovial sarcomas (3).  
These studies have most commonly shown TLE1 positivity 
in peripheral nerve sheath tumors and solitary fibrous 
tumors (2). However, occasional staining for TLE1 has 
also been described in clear cell sarcoma, high-grade 
chondrosarcoma, Ewing sarcoma, rhabdomyosarcoma, 
GIST, myxofibrosarcoma, and leiomyosarcoma (2). Staining 

in these tumors is typically focal and weak, to moderate 
in intensity, unlike the strong diffuse nuclear pattern 
characteristic of synovial sarcoma.

Case presentation

Here we present a case of TLE1 positivity in a case of 
sclerosing epithelioid fibrosarcoma (SEF). A 53-year-
old male with a history of left femur bone sarcoma 
(diagnosed and resected in 2000 at an outside institution) 
with metastasis to the lung (diagnosed and resected in 
2008 in an outside institution) presented with a new left 
posterior pelvic bone lytic lesion with soft tissue extension. 
Imaging also revealed suspicious hepatic and pancreatic 
masses. Biopsy of the soft tissue mass revealed a high-
grade undifferentiated sarcoma with hypercellularity, 
densely packed epithelioid cells, and high vascularity 
(Figure 1). TLE1 (Figure 2), BCL2 (Figure 3), and CD99 
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(Figure 4) were uniformly positive, EMA was variably 
positive (Figure 5); S100, CK7, CK19, MyoD-1, myogenin, 
desmin, MART1, Stat 6, and CD34 were negative. SYT 
FISH study was attempted and was negative. Additional 
stains were performed in light of the negative SYT FISH 
studies: Cam5.2, DOG-1, chromogranin, synaptophysin, 
PAX-8, and CD117 were all negative. MUC4 was positive. 
The findings were overall most consistent with sclerosing 
epithelioid fibrosarcoma. Additionally, a battery of custom 
FISH testing done at an outside institution did not reveal 
abnormalities in CIC, BCOR-CCNB3, FUS and NCOA2. 
The latter assay was performed to exclude the possibility of 

a mesenchymal chondrosarcoma diagnosis. 
Consequently, the patient underwent a hemipelvectomy. 

The excision material was identical to the biopsy material, and 
MUC4 immunostain was repeated on the excision specimen 
and was diffusely positive (Figure 6); therefore, consistent with 
a sclerosing epithelioid fibrosarcoma (Figure 7). 

Discussion

Sclerosing epithelioid fibrosarcoma (SEF) is a rare and 
malignant neoplasm categorized as a variant of fibrosarcoma. 
It is characterized by generally low-grade histologic features: 
small, cytologically bland nests and/or cords of epithelioid 

Figure 1 Biopsy of sclerosing epithelioid fibrosarcoma showing 
hypercellularity, densely packed epithelioid cells, and high 
vascularity (H&E, 20×).

Figure 2 Diffuse nuclear positivity for TLE1 immunostain (20×).

Figure 3 Diffuse membranous positivity for Bcl2 immunostain (20×).

Figure 4 Diffuse membranous positivity for CD99 immunostain (20×).
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cells in a hyalinized stroma. First described in 1995, SEF 
typically presents in the fourth decade of life equally in both 
genders as a painful, slow growing mass of the deep soft 
tissues, often abutting the bones of the lower extremities or 
limb girdle (4,5). The immunohistochemistry profile includes 
positive MUC4 (sensitive and specific in up to 70% of cases), 
focal or weak positivity of EMA, S100, and cytokeratins, and 
negativity for CD34, leukocyte markers, HMB45, CD68, 
desmin, and SMA (5,6). The prognosis of SEF is generally 
poor, consistent with its malignant sarcomatous nature, 
whereby more than half of cases develop one or more local 
recurrences and more than 40% have metastases. Metastasis 

tends to occur in the lungs, pleura, and bone (5). At the 
molecular level, recent studies have found recurrent EWSR1-
CREB3L1 fusion transcripts by reverse transcription 
polymerase chain reaction in 30% of pure SEF cases, splits 
and deletions of the EWSR1 and/or CREB3L1 genes by 
FISH in 60% of cases, and FUS-CREB3L2 gene fusion in 
10% of hybrid SEF/LFFMS cases (7).

Monophasic synovial sarcoma was considered in the 
differential diagnosis of this case due to its strong TLE1 
positivity. Synovial sarcoma (SS) is a mesenchymal spindle 
cell neoplasm which expresses epithelial differentiation. 
Monophasic SS is characterized by a spindle cell component 

Figure 5 Variable cytoplasmic and membranous staining for EMA 
immunostains (20×).

Figure 6 Diffuse cytoplasmic and membranous positivity for 
MUC4 immunostain (20×).

Figure 7 Excision specimen showing similar morphology to the biopsy specimen (H&E, 20×).
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or an epithelioid glandular or nested component. 
The immunophenotype of SS includes positivity for 
cytokeratins, EMA, CD99, Bcl-2, and occasionally S100 (8).  
Its specific and sensitive expression of TLE1 has been 
well documented. The majority of synovial sarcomas are 
characterized by the chromosomal translocation t(X;18). 
Ultimately in our case, the FISH did not detect the 
presence of any SYT gene abnormalities, thus arguing 
against a synovial sarcoma.

Epithelioid tumors, such as carcinomas, epithelioid 
sarcoma, epithelioid leiomyosarcoma, epithelioid 
angiosarcoma, and myoepithelial  carcinoma were 
considered as a result of their morphology and EMA 
positivity. Acinar cell carcinoma was part of the differential 
for the mass found on imaging in the pancreas, with 
the pelvic mass a possible metastasis. These are rare 
malignant tumors of the pancreas that are usually solid 
but can also appear cystic. Histologically, there is clear 
evidence of acinar cell differentiation, which can be 
identified immunohistochemically by staining for trypsin, 
chymotrypsin, elastase, or lipase (9). Our specimen was 
negative for trypsin and chymotrypsin and ultimately, the 
pancreatic mass was biopsied and diagnosed as benign. 

Epithelioid sarcomas (ES) are rare sarcomas of unknown 
lineage that are histologically classified as two subtypes: 
the conventional “distal” form, which can be mistaken 
for benign reactive processes due to epithelioid cells 
forming granuloma-like areas of necrosis and hyalinization 
in acral sites and the proximal “large cell” type, which 
consists of sheets and nests of large epithelioid cells in 
proximal sites. Immunohistochemically, ES is positive for 
cytokeratins, EMA, and CD34 (10). Our specimen was 
cytokeratin and CD34 negative, making this diagnosis 
unlikely. Angiosarcomas are malignant vascular tumors 
that can arise in soft tissues. Some of these tumors are 
classified as epithelioid angiosarcomas due to their 
predominant epithelioid histology and can mimic metastatic 
carcinomas. Besides expressing the usual vascular markers 
(CD34, CD31, ERG, FLI1) epithelioid angiosarcomas 
will also express cytokeratins and EMA (11). Epithelioid 
leiomyosarcomas are a rare histologic subtype of 
leiomyosarcoma that can arise in bone and often metastasize 
to the lungs. They invade in epithelioid sheets and express 
SMA and CD99 (12). Myoepithelial carcinomas in soft 
tissue are morphologically and immunophenotypically 
similar to the salivary gland counterparts. They are rare 
but affect all ages, most commonly on the limbs and limb 
girdles, as a painless superficial mass. These neoplasms stain 

positively for cytokeratins, S100, EMA, and calponin. SMA 
and p63 are occasionally positive (13). Our case was S100, 
cytokeratin, and cam5.2 negative, ruling out this diagnosis.

Other considerations included melanoma and malignant 
peripheral nerve sheath tumors. Metastatic melanoma being 
a great mimicker was considered in the differential diagnosis; 
however the absent S100 and MART-1 immunopositivity 
go against it. Malignant peripheral nerve sheath tumor 
(MPNST) was considered due to its occasional TLE1 
positivity and focal glandular differentiation with expression 
of keratin, EMA, CEA, or chromogranin. It most commonly 
stains for CD99, S100, and p53 (14). Although our case 
stained strongly with CD99, it was S100 negative, making 
this diagnosis less likely.

At this point in time, TLE1 positivity in our SEF remains 
uncertain. However, some studies have revealed that analysis 
of beta-catenin-containing nuclear complexes showed the 
presence of a variety of proteins that bind RNA and/or 
influence RNA metabolism, including FUS among others. 
FUS/TLS and similar factors may integrate Wnt-mediated 
RNA transcription with effects on RNA processing, to 
exert more fine-grained control of the expression of genes 
associated with tumorigenesis (15). Given that TLE1 has 
been associated with the Wnt signaling pathway, and SEF is 
linked to FUS gene rearrangement in a percentage of cases, 
we speculate that a possible common pathway may have 
played a role in the presence of TLE1 immunopositivity in 
our SEF case. 

In conclusion we are presenting the first known case, up 
to our knowledge, of TLE1 positive sclerosing epithelioid 
fibrosarcoma. This expands the differential diagnosis of 
TLE1 positive tumors. TLE1 immunostain should be 
always interpreted with caution when facing a poorly 
differentiated bone or soft tissue sarcoma with round cell 
and/or spindle cell morphology. 
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