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A 50-year-old man presented with a 2.5-cm,
subcutaneous, freely mobile nodule on the
occipital scalp that first appeared 35 years prior
but recently had started enlarging. Histologically
the lesion was well circumscribed. Immunohisto-
chemical staining was positive for SRY-box tran-
scription factor 10 in some of the spindle cells,
and staining for epithelial membrane antigen was
positive in a separate population of intermixed
spindle cells.

THE BEST DIAGNOSIS IS:

a. desmoplastic melanoma

H&E, original magnification x100. b. hybrid schwannoma-perineurioma

c. malignant peripheral nerve sheath tumor
d. neurofibroma

e. schwannoma
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Ms. Schlange and Drs. Grinnell and DiMaio are from the University of Nebraska College of Medicine, Omaha. Dr. DiMaio is from the Department of
Pathology and Microbiology. Dr. Ortleb is from MOD Dermatology, Omaha.

The authors report no conflict of interest.

Correspondence: Dominick DiMaio, MD, Department of Pathology, University of Nebraska Medical Center, 983135 Nebraska Medical Center,
Omaha, NE 68198 (ddmaio@unmc.edu).

doi:10.12788/cutis.0666

WWW.MDEDGE.COM/DERMATOLOGY VOL. 110 NO. 6 | DECEMBER 2022 321
Copyright Cutis 2022. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.



DERMATOPATHOLOGY DIAGNOSIS DISCUSSION

THE DIAGNOSIS:

Hybrid Schwannoma-Perineurioma

ybrid nerve sheath tumors are rare entities that
display features of more than one nerve sheath
tumor such as neurofibromas, schwannomas, and
perineuriomas.! These tumors often are found in the
dermis or subcutaneous tissue of the extremities and
abdomen? however, cases of hybrid peripheral nerve
sheath tumors have been reported in many anatomi-
cal locations without a gender predilection.® The most
common type of hybrid nerve sheath tumor is a
schwannoma-perineurioma.** Histologically, they are
well-circumscribed lesions composed of both spindled
Schwann cells with plump nuclei and spindled peri-
neural cells with more elongated thin nuclei.’ Although
the Schwann cell component tends to predominate, the
2 cell populations interdigitate, making it challenging to
definitively distinguish them by hematoxylin and eosin
staining alone.* However, immunohistochemical (IHC)
staining can be used to help distinguish the 2 separate cell
populations. Staining for S-100 and SRY-box transcrip-
tion factor 10 (SOX-10) will be positive in the Schwann
cell component, and staining for epithelial membrane
antigen, Claudin-1, or glucose transporter-1 (Figure 1)
will be positive in the perineural component. Other
hybrid forms of benign nerve sheath tumors include
neurofibroma-schwannoma and neurofibroma-
perineurioma.* Neurofibroma-schwannomas usually
have a schwannoma component containing Antoni A
areas with palisading Verocay bodies. The neurofibroma
cells typically have wavy elongated nuclei, fibroblasts, and
mucinous myxoid material.® Neurofibroma-perineurioma
is the least common hybrid tumor. These hybrid tumors
have a plexiform neurofibroma appearance with areas
of perineural differentiation, which can be difficult to
identify on routine histology and typically will require
IHC staining to appreciate. The neurofibroma component
will stain positive for S-100 and negative for markers of
perineural differentiation, including epithelial membrane
antigen, glucose transporter-1, and Claudin-1.? Although
schwannoma-perineuriomas are benign sporadic tumors
not associated with neurofibromatosis, neurofibroma-
schwannomas are associated with neurofibromatosis
types 1 and 2 (NF1 and NF2). Neurofibroma-perineurioma
tumors usually are associated with only NF1.3¢
Schwannomas typically present in middle-aged
patients as tumors located on flexor surfaces.” Although
perineural cells can be seen at the periphery of a
schwannoma forming a capsule, they do not interdigitate
between the Schwann cells. Schwannomas are com-
posed almost entirely of well-differentiated Schwann
cells."*® Schwannomas classically are well-circumscribed,
encapsulated, biphasic lesions with alternating compact

326 | CUTIS®

areas (Antoni A) and loosely arranged areas (Antoni B).
The spindled cells occasionally may display nuclear
palisading within the Antoni A areas, known as Verocay
bodies (Figure 2). Antoni B areas are more disorganized
and hypocellular with variable macrophage infiltrate."**
The Schwann cells predominantly will have bland cyto-
logic features, but scattered areas of degenerative nuclear
atypia (also known as ancient change) may be pres-
ent.* Multiple schwannomas are associated with NF2
gene mutations and loss of merlin protein.® There are

FIGURE 1. Immunohistochemical staining for epithelial membrane
antigen was positive in the perineural cells (original magnification X200)
with the neural cells staining positive for SRY-box transcription factor 10
(inset, original magnification X200).
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FIGURE 2. Schwannoma. Spindled Schwann cells with nuclear pali-
sading consistent with Verocay body formation (H&E, original magnifi-
cation x200).
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different subtypes of schwannomas, including cellular
and plexiform schwannomas.* Because schwannomas
are benign nerve sheath lesions, treatment typically
consists of excision with careful dissection around the
involved nerve.’

Neurofibromas are the most common peripheral
nerve sheath tumors of the skin with no notable ana-
tomic prediction, though one study found them to be
more prevalent in the upper extremities.!” They typically
present as sporadic solitary lesions, but multiple lesions
may appear as superficial pedunculated growths that
present in those aged 20 to 30 years."" Microscopically,
neurofibromas typically are not well circumscribed and
have an infiltrative growth pattern. Neurofibromas are
composed of cytologically bland spindled Schwann
cells with thin wavy nuclei in a variable myxoid stroma
(Figure 3). In addition to Schwann cells, neurofibromas
contain other cell components, including fibroblasts,
mast cells, perineurial-like cells, and residual axons.*
Neurofibromas typically are located in the dermis but
may extend into the subcutaneous tissue. Clinically,
the overlying skin may show hyperpigmentation.®
Neurofibromas can be localized, diffuse, or plexiform,
with the majority being localized. Diffuse neurofibromas
clinically have a raised plaque appearance. Treatment is
unnecessary because these lesions are benign.”

Desmoplastic melanoma (DM) is another diagnosis
in the differential for this case. Patients with DM are
older compared to non-DM melanoma patients, with a
male predilection.’? Desmoplastic melanomas are more
likely to be located on the head and neck. In approxi-
mately one-third of cases, no in situ component will be
identified, leading to confusion of the dermal lesion as a
neural lesion or an area of scar formation. Microscopically,
DM presents as a variable cellular infiltrative tumor com-
posed of spindle cells with varying degrees of nuclear
atypia. The spindled melanocytes are within a collagenous
(desmoplastic) stroma (Figure 4)."* Desmoplastic mela-
noma has been described with a low mitotic index,
leading to misdiagnosis with benign spindle cell neo-
plasms.**The spindle cells should be positive for S-100 and
SOX-10 with THC staining. Unlike other melanomas,
human melanoma black 45 and Melan-A often are
negative or only focally positive. Treatment of DM is
similar to non-DM in that wide local excision usually is
employed. A systematic review evaluating sentinel lymph
node biopsy (SLNB) recommended consideration of
SLNB in mixed DM but not for pure DM, as rates of posi-
tive SLNB were much lower in the latter.”

Patients with malignant peripheral nerve sheath
tumor (MPNST) usually present with an enlarging mass,
pain, or neurologic symptoms. Most cases of MPNST are
located on the trunk or extremities.'® Plexiform neurofi-
bromas, especially in adults with NF1, have the potential
to transform into an MPNST.* In fact, MPNST is the
most common malignancy in patients with NF1."7
Pediatric cancer survivors also are predisposed to MPNST,
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with a 40-fold increase in incidence compared to the
general population.’ Transformation from schwannoma
to MPNST is rare but has been reported.® Histologically,
spindle cells easily can be appreciated with a fasciculated
growth pattern (Figure 5). Mitotic activity and tumor
necrosis may be present. Diagnosis of these tumors
historically has been challenging, though recent research
has identified inactivation of polycomb repressive com-
plex 2 in 70% to 90% of MPNSTs. Because of polycomb
repressive complex 2 inactivation, there is loss of stone
H3K27 trimethylation that can be capitalized on for
MPNST diagnosis.” Negative THC staining for H3K27
trimethylation has been found to be highly specific for
MPNST. Negative staining for different cytokeratin and
melanoma markers can be helpful in differentiating it
from carcinomas and melanoma. The only curative treat-
ment for MPNST is complete excision, leaving patients
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FIGURE 3. Neurofibroma. Sheets of cytologically bland spindle cells
with pale eosinophilic cytoplasm and wavy nuclei. There was no col-
lagen entrapment (H&E, original magnification x<200).
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FIGURE 4. Desmoplastic melanoma. Cytologically atypical spindle cells
infiltrating between collagen and around a hair follicle (H&E, original
magnification X100).
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FIGURE 5. Malignant peripheral nerve sheath tumor. Cellular prolifera-
tion of cytologically atypical spindle cells with nuclear pleomorphism
and mitotic activity (H&E, original magnification x200).

with recurrent, refractory, and metastatic cases to be
encouraged for enrollment in clinical trials. The 5-year
survival rates for patients with MPNST reported in the
literature range from 20% to 50%.%
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