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ABSTRACT

Malignant peripheral nerve sheath tumor (MPNST) is a rare sarcoma with aggressive clinical zehavior.
Epithelioid MPNSTs (EMPNSTSs) are distinct and rare variant of MPNST. They are described by the World Health
Organization and they account for <5% of these tumors and have unclear clinical behavior. Due to the rarity of the
EMPNST and the overlapping features and similarity with other tumors exhibiting epithelioid cytomorphology,
EMPNSTs impose a diagnostic challenge. Therefore, it is critical to be aware of this entity and other mimickers
to reach the correct diagnosis. Hence, this is a case of a 45-year-old lady who presented with persistent left ankle
swelling for 2 years. A biopsy was performed, which confirmed the diagnosis of EMPNST. The aim of reporting
this case of this rare tumor with this presentation was to help both pathologists and orthopedic oncology surgeons
to understand the behavior of this tumor and help differentiate it from mimickers, and enrich interested readers’
knowledge with the presented literature review.
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INTRODUCTION

Malignant peripheral nerve sheath tumor (MPNST) is a rare and aggressive sarcoma of the
soft tissue, which occurs in around one in 100,000 of the general population.""? MPNST
is believed to originate from Schwann cells, with 50% of cases linked to neurofibromatosis
Type 1 (NF-1), and 10% are associated with previous radiation exposure.®! Epithelioid
MPNST (EMPNST) is a rare subtype of MPNST (<5% of the tumors) and is distinct in
molecular and morphology and immunophenotype.” EMPNST was initially reported in
1954 by McCormack et al.'® It is the most common type to arise from ex-schwannoma, with
no association with NF1.”1 EMPNST is most often present in the third or fourth decade of
life with equal gender distribution. It most frequently arises in subcutis tissue of the lower
extremity. MPNST is known to have aggressive clinical behavior with frequent metastasis and
local recurrence. The lung is the most frequently affected site by metastasis, but other sites can
also be involved. In the case of EMPNST, due to the scarcity of data and conflicting reports,
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the clinical behavior is unclear. The main treatment method
for these tumors is extended resection, but other treatment
modalities have been proposed. These include adjuvant or
neoadjuvant radiotherapy and chemotherapy. However,
data are lacking to support these therapeutic modalities
and whether they significantly improve that prognosis
is still unknown.” In this paper, we report a rare case of
EMPNST arising in an unusual location in the ankle, which
was managed and resulted in favorable outcomes so far and
we presented a literature review to enrich the paper and
focus on differentiating this rare tumor from mimickers.

CASE REPORT

A 45-year-old lady has been complaining of a slowly growing
swelling in the left lower leg for the past 2 years. The swelling
first started after an ankle sprain, where she developed
persistent pain and tenderness. She experienced recurrent
ankle sprains and increased swelling, growth, and tenderness
during that time. She had cholecystectomy several years
back but otherwise no other surgeries or significant medical
history. She denied any family history of NF-1 disorder,
clinical examination did not show signs of NF1 (café-au-
lait spots, freckling of the axillae, or dermal neurofibromas).
Initially, she visited the orthopedic clinic complaining of a
limited ankle range of motion associated with tenderness.
She was advised to rest and was prescribed nonsteroidal anti-
inflammatory drugs (NSAIDs) with follow-up after 1 month.
On the next visit, the swelling did not reduce and actually
became larger, particularly at the anterior aspect of the left
ankle. Magnetic resonance imaging was requested and it
showed an oval-shaped soft-tissue mass lesion located at the
anterior aspect of the left ankle. It measured about 3.4 x 1.7
x 1.3 cm and showed iso signal intensity on T1 with areas
of high signal intensity, mixed high signal intensity in T2
with enhancement on post-contrast images. The mass was
partially abutting the underlying flexor digitorum tendon.
Imaging differential diagnosis included myxoid liposarcoma
[Figure la-c]. Chest and body computerized tomography
(CT) imaging were normal. A core needle biopsy was
performed, and it demonstrated a hypercellular lesion with
focal nodular and nesting patterns. It was composed of
neoplastic cells showing epithelioid cytomorphology and
moderate nuclear pleomorphism with prominent nucleoli.
No evidence of heterologous/metaplastic elements was
noted. Mitotic activity was present up to 10/10 high-power
fields (HPF) and no necrosis was identified. The tumor
showed strong and diffuse expression of S100 and SOX10
in the neoplastic cells [Figures 2-5]. They were negative for
CD45, SMA, MyoD1, EMA, PAN-CK, CD34, Melan A, and
HMB45. SMARCB1/INII1 expression was lost in tumor cells.
However, the background stromal cells showed retained
expression of SMARCBI1/INII. Ki67 index was 40-50% (in
high spot areas) [Figures 6 and 7].
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Figure 1: (a) T1 MRI: Soft-tissue lesion at the anterior aspect of the
distal left leg (1.3 x 1.7 x 3.4 cm) and shows iso signal intensity on
T1 with areas of high signal intensity, mixed high signal intensity in
T2 with enhancement on post-contrast images. (b) T2 MRI: Soft-
tissue lesion at the anterior aspect of the distal left leg (1.3 x 1.7 x 3.4
cm) and shows iso signal intensity on T1 with areas of high signal
intensity, mixed high signal intensity in T2 with enhancement on
post-contrast images. (c) MRI post-contrast: Soft-tissue lesion at the
anterior aspect of the distal left leg (1.3 x 1.7 x 3.4 cm) and shows
iso signal intensity on T1 with areas of high signal intensity, mixed
high signal intensity in T2 with enhancement on post-contrast
images.

Figure 2: H&E 100x: Hypercellular lesion with nodular patterns
composed of epithelioid neoplastic cells with moderate nuclear
pleomorphism and prominent nucleoli.

The histological and immunophenotypical features
were in keeping with the EMPNST. The patient received
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Figure 3: H&E 400x: The neoplastic cells show moderate nuclear
pleomorphism and prominent nucleoli and high mitotic activity.

Figure 4: S100 200x: The tumor is diffusely and strongly positive for
$100 and SOX10.

for S100 and SOX10.
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Figure 6:
cells.

NI1 200x: SMARCBI1/INI1 expression is lost in tumor

Figure 7: KI67 400x: High Ki67 index.

25 cycles of pre-operative radiotherapy and then had a
wide excision of the tumor with a skin graft. Grossly, the
tissue submitted for examination was an intact ellipse of
skin with underlying soft tissue. The tumor was located
superficial to the fascia and the skin surface was not involved.
Sectioning revealed a well-defined, capsulated, tan-yellow,
and heterogeneous mass measuring 4.0 x 1.2 x 1.0 cm.
Neither necrotic nor hemorrhagic areas were observed. On
the microscope, the neoplasm had similar morphological
and immunophenotypical features as in the previous biopsy
[Figures 8 and 9]. The tumor was mostly superficial to
the fascia with a microscopic focus involving fascia and
subfascial tissue. However, the margins were free of the
tumor. To this date, 8 months of post-surgical intervention,
the patient has not developed recurrence or metastasis. This
has been ensured by following the patient regularly and
excluding any complaints of any symptoms or pain related
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Figure 8: Melan-A 200x: Tumor is negative for Melan A and
HMB45.
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Figure 9: HMB-45 200x: Tumor is negative for Melan A and
HMB45.

to the surgical site and by imaging modalities including CT
chest and abdomen and a whole-body bone scan to exclude
recurrence or metastasis. The patient was advised to continue
close follow-up with the oncology clinic.

DISCUSSION

EMPNST is a variant of MPNST and differs in the
morphological, molecular, and immunohistochemistry
(IHC) staining pattern.® EMPNST most frequently arises
in the subcutis of the lower extremity; however, other
sites can be the primary origin of EMPNST, such as the
trunk and deep visceral locations. As with our reported
case, EMPNST manifests with predominant epithelioid
cytomorphology. The tumor displays circumscribed
multilobulated solid sheet-like growth pattern in a

background of fibromyxoid stroma. The neoplastic cells
commonly show prominent perivascular whirling, nuclear
inclusions, multinucleated giant cells, and rarely rhabdoid
cytomorphology. In the tumor stroma, metaplastic elements
(cartilage or bone) are known to exist.”)] Commonly
traditional MPNST components can be found and may
merge with the epithelioid component. Regarding IHC
staining: Unlike classic MPNSTs, EMPNSTs ideally show
strong diffuse expression of SOX10 and S100, highlighting
the proposed Schwannian origin of these tumors.!'”
Epithelioid MPNST may also be positive for keratin.
1 Another THC characteristic of EMPNST is the loss of
expression of SMARCB1/INI1 immunohistochemical stain.
In contrast, classic MPNST demonstrates a distinctive loss
of expression of H3K27me3 immunohistochemical stain,
which is retained in EMPNST. SMARCB1/INI1 loss of
IHC staining is demonstrated in 75% of EMPNST cases,
which correlates with inactivating mutations in the tumor
suppressor gene SMARCB1/INI1.®) SMARCBI1/INI1 gene
is located at chromosome 22q and in 50% of EMPNST
cases, there is a chromosomal copy number variations
result in the deletions of chromosome 22q.5') EMPNST
lacks mutations in EED and SUZ12, which is demonstrated
by the retained H3K27me3 expression in EMPNST when
compared to H3K27me3 loss of expression in have of classic
MPNST.5" Less commonly, EMPNST can present without
mutation in SMARCBI1/INI1; in such cases, other mutations
can be identified (NF1, NF2, TP53, and CDKN2A).>"l Our
case demonstrates strong staining of S100 in the neoplastic
epithelioid cells and the background spindle cells. However,
INI1 loss was only identified in the epithelioid component
and was retained in the background spindle cell component,
which supports the proposed notion that EMPNST arises
from Schwannian neoplasm [Table 1].01%

Due to the rarity of the EMPNST and the overlapping features
and similarity with other tumors exhibiting epithelioid
cytomorphology, EMPNST imposes a diagnostic challenge. To
reach a correct diagnosis, it is critical to be aware of this entity
and other mimickers. The differential diagnosis includes but
is not limited to carcinoma, melanoma, myxofibrosarcoma,
myoepithelial carcinoma, malignant rhabdoid tumor (MRT),
epithelioid sarcoma, and epithelioid schwannoma. Starting
with an THC panel that includes cytokeratins, S100, Melan A,
HMB45, and SMARCB1/INII can aid in distinguishing the
aforementioned tumors. In the case of carcinoma, tumor cells
typically exhibit cytokeratin positivity and S100 negativity.
Myxofibrosarcoma more commonly occurs in the elderly.
Distinct curvilinear vessels and vacuolated fibroblasts help
in diagnosis and the tumor is S100 negative. Melanomas
can be a challenge due to their varying morphological
feature. However, they usually demonstrate more cytological
atypia and typically express S100 protein, Melan A, and/
or HMB45. Myoepithelial carcinoma can present with
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Table 1: Variable differences between MPNST and EMPNST

MPNST
Morphology Spindle cells with fascicular growth pattern
SOX10/S100 Patchy and focal
SMARCB1/INI1 Retained expression
H3K27me3 Lost in 50%
Associated mutations SUZ12 and EED

EMPNST

Epithelioid cells with lobulated growth pattern
Strong and Diffuse

Lost in 50-70%

Retained expression

SMARCBI1/INI1

MPNST: Malignant peripheral nerve sheath tumor, EMPNST: Epithelioid malignant peripheral nerve sheath tumor

epithelioid cells forming cords and nest with myxoid stroma
and architecturally mimic EMPNST. In addition, neoplastic
cell stains for $100, which can be focal, CK, EMA, and a
subset of these tumors, can be INI1 negative imposing
further challenges. However, expression of smooth muscle
markers and EWSRI1 recurrent rearrangements with other
fusion partners, including PBX1, ZNF444, and POUS5FI,
is characteristic of myoepithelial carcinoma and can aid
in the diagnosis.'*'! Epithelioid sarcoma stains strongly
for cytokeratin, and in 50% of cases, it shows strong CD34
expression. MRT should be considered in the differential as
they can have a similar morphology and immunophenotypic
pattern. This tumor shows rhabdoid cytomorphology with loss
of SMARCBI1/INII1 expression. Thus, rendering cytogenetics
and mutational analysis useless as both entities possesses
inactivating mutations in SMARCBI/INIL.>718  MRT
generally displays a patchy positivity for S100, when, in fact,
EMPNST shows diffuse and strong expression of $100.(+!%)
Age can be helpful as MRT usually occur in children under
3 years, in contrast to EMPNST, which predominantly occurs
in adults in the third and fourth decades.***! Epithelioid
schwannoma and EMPNST distinction are made on the bases
of the extent of cytological atypia, mitoses, and the presence
of necrosis. A subset of epithelioid schwannoma referred to
as an atypical variant, can have some degree of nuclear atypia
and an increased mitotic rate (up to nine mitoses per 10
HPFs).2! Thus, criteria for malignancy should only include
atypical mitoses and necrosis and caution should be exercised
when dealing with increased mitosis.

The mainstay of the treatment of EMPNST is extended
resection,  companied  with  neoadjuvant/adjuvant
radiotherapy. However, optimal excisional margins and the
role of chemotherapy have not been established.®?! Loss
of SMARCBI/INI1, which is similar to those occurring
in epithelioid sarcoma and SMARCBI/INII-deficient
rhabdoid tumor, prompted the possible rule of enhancer
of zeste homolog 2 (EZH2) inhibitors in the treatment of
EMPNST. Studies examining the role of EZH2 inhibitors in
patients with SMARCB1/INI1-deficient rhabdoid tumors
and epithelioid sarcoma have shown improved survival.”!
Nevertheless, no study we are aware of has examined EZH2
inhibitors’ effect on EMPNST and so far, no targetable
therapies are available for EMPNST.
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Mainly MPNSTSs are regarded as high-grade sarcomas.!! With
local recurrence up to 40%, the overall 5-year survival rate
was 34-43%.1429 Several prognostic factors were reported for
MPNST, which include American Joint Committee on Cancer
Stage III, size more than 10 cm, anatomic sites, resection
margins status, negative S100 labeling, and increased Ki67
index (>25%), MDM2 and TP53 expression is all associated
with inferior overall survival.”” On the other hand, due to
the rarity and limited literature on EMPNST, the biological
behavior and prognosis are unclear. Furthermore, genetic
findings and their prognostic values remain unclear in part
to the small number of patients and the variation in survival
rates.[*?l The largest study with 63 cases of EMPNST by Jo
and Fletcher showed a favorable outcome.®! In contrast, other
series demonstrated aggressive behavior.®#***! One series
demonstrated an aggressive clinical course of EMPNST, with
seven patients out of 14 experiencing metastasis.*!

CONCLUSION

We report a case of EMPNST arising in the ankle. The
clinical behavior of this lesion is unclear, but the largest series
to this date reported favorable outcomes and a potential
targeted therapy is on the horizon. It is of great importance to
accurately diagnose this entity from other mimickers based on
morphological, immunohistochemical, and molecular features.
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