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PRACTICE POINTS

. Perineuriomas are rare benign peripheral nerve sheath
tumors that most commonly occur in young to
middle-aged adults but rarely can present in children.

- Immunohistochemically, perineuriomas show positive
staining with epithelial membrane antigen, GLUTH,
claudin-1, and frequently with CD34; they are negative
for S-100 and glial fibrillary acidic protein.

. Perineuriomas should be considered in the differential
diagnosis in children who present with a
well-circumscribed nodular lesion in the subcutane-
ous tissue.

Perineuriomas are rare benign peripheral nerve sheath tumors that
can present in a variety of locations with varying histologic patterns,
most commonly in young to middle-aged adults; they are particularly
rare in the pediatric population. Perineuriomas have a distinctive con-
stellation of morphologic, immunohistochemical, and ultrastructural
characteristics that allows for distinction from other benign peripheral
nerve sheath tumors. We present 2 cases of perineuriomas that
arose as cutaneous lesions in children.
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erineuriomas are benign, slow-growing tumors
derived from perineurial cells,' which form the
structurally supportive perineurium that surrounds
individual nerve fascicles.>® Perineuriomas are classified
into 2 main forms: intraneural or extraneural.* Intraneural
perineuriomas are found within the border of the periph-
eral nerve,® while extraneural perineuriomas usually are
found in soft tissue and skin. Extraneural perineuriomas

can be further classified into variants based on their his-
tologic appearance, including reticular, sclerosing, and
plexiform subtypes. Extraneural perineuriomas usually
present on the extremities or trunk of young to middle-
aged adults as a well-circumscribed, painless, subcuta-
neous masses.! These tumors are especially unusual in
children.* We present 2 extraneural perineurioma cases in
children, and we review the pertinent diagnostic features
of perineurioma as well as the presentation in the pedi-
atric population.

Case Reports

Patient 1—A 10-year-old boy with a history of cerebral
palsy and related comorbidities presented to the clinic
for evaluation of a lesion on the thigh with no associated
pain, irritation, erythema, or drainage. Physical examina-
tion revealed a soft, pedunculated, mobile nodule on the
right medial thigh. An elliptical excision was performed.
Gross examination demonstrated a 2.0X2.0X1.8-cm
polypoid nodule. Histologic examination showed a
dermal-based proliferation of bland spindle cells
(Figure 1). The cytomorphology was characterized by
elongated tapering nuclei and many areas with delicate
bipolar cytoplasmic processes. The constituent cells were
arranged in a whorled pattern in a variably myxoid to
collagenous stroma. The tumor cells were multifocally
positive for CD34; focally positive for smooth muscle
actin (SMA); and negative for S-100, epithelial membrane
antigen (EMA), GLUT1, claudin-1, STAT6, and desmin.
Rb protein was intact. The CD34 immunostain high-
lighted the cytoplasmic processes. Electron microscopy
was performed because the immunohistochemical results
were nonspecific despite the favorable histologic features
for perineurioma and showed pinocytic vesicles with
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delicate cytoplasmic processes, characteristic of perineu-
rioma (Figure 2). Follow-up visits were related to the
management of multiple comorbidities; no known recur-
rence of the lesion was documented.

Patient 2—A 15-year-old adolescent boy with no
notable medical history presented to the pediatric clinic
for a bump on the right upper arm of 4 to 5 months’
duration. He did not recall an injury to the area and
denied change in size, redness, bruising, or pain of the
lesion. Ultrasonography demonstrated a 2.6X2.3X1.3-cm
hypoechoic and slightly heterogeneous, well-circumscribed,
subcutaneous mass with internal vascularity. The patient
was then referred to a pediatric surgeon. The clinical dif-
ferential included a lipoma, lymphadenopathy, or seba-
ceous cyst. An excision was performed. Gross inspection
demonstrated a 7-g, 2.8X2.6X1.8-cm, homogeneous,
tan-pink, rubbery nodule with minimal surrounding soft
tissue. Histologic examination showed a bland prolifera-
tion of spindle cells with storiform and whorled patterns
(Figure 3). No notable nuclear atypia or necrosis was
identified. The tumor cells were focally positive for EMA
(Figure 4), claudin-1, and CD34 and negative for S-100,
SOX10, GLUT1, desmin, STAT6, pankeratin AE1/AES,
and SMA. The diagnosis of perineurioma was rendered.
No recurrence of the lesion was appreciated clinically on
a 6-month follow-up examination.

Comment
Characteristics of Perineuriomas—On gross evaluation,
perineuriomas are firm, gray-white, and well circum-
scribed but not encapsulated. Histologically, perineu-
riomas can have a storiform, whorled, or lamellar
pattern of spindle cells. Perivascular whorls can be a
histologic clue. The spindle cells are bland appearing
and typically are elongated and slender but can appear
slightly ovoid and plump. The background stroma can be
myxoid, collagenous, or mixed. There usually is no atypia,
and mitotic figures are rare.>*®’ Intraneural perineu-
riomas vary architecturally in that they display a unique
onion bulb-like appearance in which whorls of cytoplas-
mic material of variable sizes surround central axons.?
Diagnosis—The diagnosis of perineuriomas usu-
ally requires characteristic immunohistochemical and
sometimes ultrastructural features. Perineuriomas are
positive for EMA and GLUT1 and variable for CD34.6
Approximately 20% to 91% will be positive for claudin-1,
a tight junction protein associated with perineuriomas.® Of
note, EMA and GLUT1 usually are positive in both
neoplastic and nonneoplastic perineurial cells.*™
Occasionally, these tumors can be focally positive for
SMA and negative for S-100 and glial fibrillary acidic
protein. The bipolar, thin, delicate, cytoplasmic processes
with long-tapering nuclei may be easier to appreciate on
electron microscopy than on conventional light micros-
copy. In addition, the cells contain pinocytotic vesicles
and a discontinuous external lamina, which may be help-
ful for diagnosis."
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FIGURE 1. Proliferation of spindle cells involving the reticular dermis
(H&E, original magnification x200). Reference bar indicates 500 um.

FIGURE 2. Electron microscopy showed long, slender, cytoplasmic
processes coated by discontinuous basal lamina and the pres-
ence of many pinocytic vesicles (black arrow)(original magnifica-
tion X 15,000).

Genetics—Genetic alterations in perineurioma continue
to be elucidated. Although many soft tissue perineurio-
mas possess deletion of chromosome 22q material, this
is not a consistent finding and is not pathognomonic.
Notably, the NF2 tumor suppressor gene is found on
chromosome 22." For the sclerosing variant of perineu-
rioma, rearrangements or deletions of chromosome 10q
have been described. A study of 14 soft tissue/extraneu-
ral perineuriomas using whole-exome sequencing and
single nucleotide polymorphism array showed 6 cases
of recurrent chromosome 22q deletions containing the
NF2 locus and 4 cases with a previously unreported find-
ing of chromosome 17q deletions containing the NFI locus
that were mutually exclusive events in all but 1 case.?
Although perineuriomas can harbor NF1 or NF2 mutations,
perineuriomas are not considered to be associated with
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FIGURE 3. Spindle cell proliferation with storiform and whorled patterns
(H&E, original magnification X 100). Reference bar indicates 100 pm.

FIGURE 4. Immunohistochemistry revealed epithelial membrane anti-
gen positivity in spindle cells (original magnification X 100). Reference
bar indicates 100 um.

neurofibromatosis type 1 or 2 (NF1 or NF2, respectively).
Patients with NF1 or NF2 and perineurioma are exceedingly
rare. One pediatric patient with both soft tissue perineu-
rioma and NF1 has been reported in the literature.”
Differential Diagnosis—Perineuriomas should be distin-
guished from other benign neural neoplasms of the skin
and soft tissue. Commonly considered in the differential
diagnosis is schwannoma and neurofibroma. Schwannomas
are encapsulated epineurial nerve sheath tumors comprised
of a neoplastic proliferation of Schwann cells. Schwannomas
morphologically differ from perineuriomas because of the
presence of the hypercellular Antoni A with Verocay bodies
and the hypocellular myxoid Antoni B patterns of spindle
cells with elongated wavy nuclei and tapered ends. Other
features include hyalinized vessels, hemosiderin deposi-
tion, cystic degeneration, and/or degenerative atypia.*"
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Importantly, the constituent cells of schwannomas are
positive for S-100 and SOX10 and negative for EMA.
Neurofibromas consist of fascicles and whorls of Schwann
cells in a background myxoid stroma with scattered
mast cells, lymphocytes, fibroblasts, and perineurial cells.
Similar to schwannomas, neurofibromas also are posi-
tive for S-100 and negative for EMA.*** Neurofibromas
can have either a somatic or germline mutation of the
biallelic NFI1 gene on chromosome 17q11.2 with subse-
quent loss of protein neurofibromin activity.”® Less com-
mon but still a consideration are the hybrid peripheral
nerve sheath tumors that may present with a bipha-
sic or intermingled morphology. Combinations include
neurofibroma-schwannoma, schwannoma-perineurioma,
and neurofibroma-perineurioma. The hybrid schwannoma-
perineurioma has a mixture of thin and plump spindle
cells with tapered nuclei as well as patchy S-100 positiv-
ity corresponding to schwannian areas. Similarly, S-100
will highlight the wavy Schwann cells in neurofibroma-
perineurioma as well as CD34-highlighting fibroblasts.”!
In both aforementioned hybrid tumors, EMA will be posi-
tive in the perineurial areas. Another potential diagnostic
consideration that can occur in both pediatric and adult
populations is dermatofibrosarcoma protuberans (DFSP),
which is comprised of a dermal proliferation of monomor-
phic fusiform spindle cells. Although both perineuriomas
and DFSP can have a storiform architecture, DFSP is
more asymmetric and infiltrative. Dermatofibrosarcoma
protuberans is recognized in areas of individual adipocyte
trapping, referred to as honeycombing. Dermatofibrosarcoma
protuberans typically does not express EMA, though the
sclerosing variant of DFSP has been reported to sometimes
demonstrate focal EMA reactivity.'*'¢ For morphologically
challenging cases, cytogenetic studies will show t(17;22)
translocation fusing the COLIAI and PDGFRB genes."
Finally, for subcutaneous or deep-seated tumors, one also
may consider other mesenchymal neoplasms, including sol-
itary fibrous tumor, low-grade fibromyxoid sarcoma, or low-
grade malignant peripheral nerve sheath tumor (MPNST)."

Management—Perineuriomas are considered benign.
The presence of mitotic figures, pleomorphism, and
degenerative nuclear atypia akin to ancient change, as
seen in ancient schwannoma, does not affect their benign
clinical behavior. Treatment of a perineurioma typically is
surgical excision with conservative margins and minimal
chance of recurrence."" So-called malignant perineu-
riomas are better classified as MPNSTs with perineural
differentiation or perineurial MPNST. They also are
positive for EMA and may be distinguished from perineu-
rioma by the presence of major atypia and an infiltrative
growth pattern.'”!®

Considerations in the Pediatric Population—Few pedi-
atric soft tissue perineuriomas have been reported. A
clinicopathologic analysis by Hornick and Fletcher' of
patients with soft tissue perineurioma showed that only
6 of 81 patients were younger than 20 years. The youngest
reported case of perineurioma occurred as an extraneural
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perineurioma on the scalp in an infant."” Only 1 soft tis-
sue perineural MPNST has been reported in the pediatric
population, arising on the face of an 11-year-old boy.
In a case series of 11 pediatric perineuriomas, including
extraneural and intraneural, there was no evidence of
recurrence or metastasis at follow-up.*

Conclusion

Perineuriomas are rare benign peripheral nerve sheath
tumors with unique histologic and immunohistochemi-
cal features. Soft tissue perineuriomas in the pediatric
population are an important diagnostic consideration,
especially for the pediatrician or dermatologist when
encountering a well-circumscribed nodular soft tissue
lesion of the extremity or when encountering a neural-
appearing tumor in the subcutaneous tissue.
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