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Introduction
Malignant peripheral nerve sheath tumors (MPNSTs) 

are rare sarcomas that arise from cells associated with 
peripheral nerve sheaths. They constitute approximately 
5-10% of all soft tissue sarcomas, with most MPNSTs oc-
curring in the torso and extremities and only 8-16% in the 
head and neck region [1]. MPNSTs can occur spontaneous-
ly, though up to 50% are associated with neurofibromato-
sis type 1 and develop either de novo or from a preexisting 
neurofibroma [2]. Malignant transformation of schwanno-
mas is exceedingly rare, with only 20 reported cases [3], 
and usually shows epithelioid morphology [4].

SMARCB1 is a tumor suppressor gene whose mutation 
has been described in the malignant rhabdoid tumor of 
infancy, and has more recently been linked to the patho-
genesis of additional tumors, including a subset of epithe-
lioid MPNSTs [5]. However, to our knowledge there has not 
been a report examining SMARCB1 inactivation in a con-
ventional spindle cell MPNST.

Here we report a conventional MPNST with loss of 
SMARCB1and diffuse S100 expression arising in a trigem-
inal nerve schwannoma of a young man without neurofi-
bromatosis or familial schwannomatosis.

Clinical History
A 21-year-old previously healthy male presented with 

a one-month history of worsening right-sided nasal ob-

Case Report

Abstract
Malignant peripheral nerve sheath tumors (MPNSTs) are rare sarcomas of the nerve sheath that infrequently involve the 
head and neck region. The few reports of MPNSTs arising from benign schwannoma precursors typically exhibit epitheli-
oid morphology. We describe an exceptional case of a conventional MPNST arising in a benign trigeminal nerve schwan-
noma of a 21-year-old man without neurofibromatosis or familial schwannomatosis. Histologically, the tumor consisted 
of spindle-shaped cells in a fascicular and focal whorling growth pattern, with extensive geographic necrosis, cytologic 
atypia, rare atypical mitotic figures and focal histologic features of cellular schwannoma. Immunohistochemically, the 
tumor cells showed strong and diffuse S100 positivity and loss of SMARCB1. Subsequent genomic sequencing revealed a 
single nucleotide deletion (c.1148delC) in the SMARCB1/INI1 gene Diffuse S100 positivity and/or loss of SMARCB1 expres-
sion is extremely rare in conventional MPNST. We discuss diagnostic considerations for MPNSTs and review the literature 
concerning treatment of these rare neoplasms.
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Figure 1: A,B) Initial biopsy showed cellular bland spindle tumor cells in fascicular growth pattern with nuclear palisading resulting in 
vague Verocay body formation (A, × 200 magnification) and hyalinized thick-walled vessels (B, × 200 magnification); C-F) Repeated 
biopsy material showed that the tumor is cellular and has a fascicular growth pattern (C, × 100 magnification) and tumor cells with 
cytological atypia and focal atypical mitosis (D, × 400 magnification). The tumor cells were strongly and diffusely positive for S100 (E, × 
200 magnification), while lacked staining for SMARCB1 (INI1) (F, × 200 magnification).

obtained in clinic under diagnostic sinonasal endoscopy 
and pathological diagnosis was spindle cell neoplasm, fa-
vor cellular schwannoma. However, based on the aggres-
sive clinical presentation and extensive local involvement, 
the initial biopsy was believed to not be representative 
of the lesion. Therefore, a second biopsy was performed 
in the operating room and the pathologic diagnosis was 
malignant peripheral nerve sheath tumor. The patient un-
derwent two cycles of doxorubicin and ifosfamide. Repeat 
MRI at two months following initial presentation showed a 
slight increase in tumor size. The patient continued to be 

struction and two weeks of diplopia and right-sided facial 
numbness. He reported occasional bloody mucus but de-
nied overt epistaxis. Nasal endoscopy showed a right-sid-
ed nasal mass with superficial vascularity in the middle 
meatus. MRI and CT showed a 58 mm mass that appeared 
to be centered along the right foramen rotundum and in-
volving the right sinonasal cavity, nasopharynx, right orbit 
and multiple right skull base foramina, with intracranial 
extension into the inferior lateral right cavernous sinus 
and Meckel’s cave.  Positron emission tomographic scan-
ning showed no evidence of metastasis. Initial biopsy was 
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SMO, SRC, STK11, TP53, VHL). The tumor sample demonstrat-
ed a deletion of a single cytosine nucleotide in the SMARCB1 
gene (c.1148delC) with an allele frequency of 39.64%, induc-
ing a frame shift after Pro383 (p.P383Rfs*100).

Discussion
MPNSTs are rare neoplasms that have a total inci-

dence of approximately 0.001% and tend to present during 
mid-adulthood [1,6,7]. While benign schwannomas have a 
propensity for cranial nerves, MPNSTs of the cranial nerves 
are exceptionally rare [6]. According to a literature review 
by Schmidt, et al., only 36 patients with trigeminal nerve 
MPNSTs have been previously reported.

Overall, the diagnosis of MPNST is difficult and can neces-
sitate a combination of clinical, radiological and pathological 
findings. Clinical presentation of MPNSTs can resemble that 
of benign schwannomas, but features of large size, rapid en-
largement, pain and neurological deficits are more predictive 
of malignancy [8,9]. Most common clinical manifestations of 
trigeminal MPNSTs include altered facial sensation and facial 
pain, although involvement of other cranial nerves can lead 
to additional symptoms [6]. The presenting symptoms of fa-
cial numbness, diplopia and nasal obstruction in our patient 
resulted from the tumor’s anatomic location and regional ex-
tension.

Radiologically, it can also be difficult to distinguish 
MPNSTs from their benign counterparts such as neurofi-
bromas and schwannomas. Common features include a 
spindle shape and longitudinal orientation to the nerve 
distribution. However, MRI findings more suggestive of 
malignancy include large size (> 5 cm), invasion of fat 
planes, heterogeneity, ill-defined margins, peripheral en-
hancement, perilesional edema and adjacent bone de-
struction [9,10].

Specific morphological, immunohistochemical and mo-
lecular criteria for MPNST are lacking. Upon gross examina-
tion, MPNSTs are usually white, solid and fleshy lesions that 
frequently exhibit myxoid change, necrosis and hemorrhage 
[11]. Microscopically, MPNSTs can display a variety of cell 
morphologies, including spindle, epithelioid, pleomorphic or 
small round cell. They exhibit diverse growth patterns, includ-
ing a branching hemangiopericytoma-like vascular pattern, 
alternating hypercellular and hypocellular areas, and a whirl-
ing or rarely palisading growth pattern. The tumor cells may 
have fibroblastic features or heterologous elements such as 
skeletal muscle, bone, cartilage and blood vessels, or rarely 
glandular differentiation with or without mucin production. 
It can be associated with geographic necrosis, which may be 
extensive [4,11]. The differential diagnosis of MPNST is broad, 
as pathological appearance can resemble that of other sar-
comas such as benign schwannoma, neurofibroma, fibrosar-
coma, melanoma and other spindle cell sarcomas [4,12]. It 
is particularly challenging to diagnose in a small biopsy, as 
demonstrated in the present case.

Immunohistochemical S100 staining is variable and usu-
ally only focal, correlating with the degree of Schwannian 
differentiation, and GFAP staining is only positive in 20-30% 

symptomatic, and was thus taken to the operating room 
for surgical debulking. Compared to its appearance at the 
time of second biopsy, the tumor was noted to have in-
creased vasculature and extension. Currently, the patient 
is undergoing two cycles of ifosfamide and etoposide. We 
will then restage him and consider further chemotherapy 
or consolidative radiation therapy.

Pathology
Grossly, the initial biopsy specimen consisted of a 1.5 

× 1.0 × 0.3 cm aggregate of pink-red irregular soft tissue 
fragments. Microscopically, haematoxylin and eosin (H&E) 
stain showed sheets of cellular bland spindle cell prolif-
eration in a fascicular growth pattern intermingled with 
clots. Tumor cells were narrow, elongate, and wavy with 
tapered ends, ill-defined cytoplasm and dense chromatin 
interspersed with collagen fibers. Occasional nuclear pali-
sading around a fibrillary process (Verocay body) was seen 
(Figure 1A). Gaping tortuous lumina with thickened hya-
linized walls were focally present (Figure 1B). There was 
no necrosis and no mitotic figures were identified. Upon 
immunohistochemical staining, tumor cells were diffuse-
ly and strongly immunoreactive for S100, while negative 
for AE1/3, EMA and CD34. Based on the morphologic ap-
pearance as described above and the immunophenotypic 
profile, initial pathologic diagnosis was spindle cell neo-
plasm, favor cellular schwannoma.

Larger fragmented materials from the second biopsy 
were examined. On H&E stain, similarly to initial biopsy, 
the tumor was cellular and had a fascicular and focal whor-
ling growth pattern (Figure 1C); however, there was ex-
tensive geographic necrosis. The tumor cells were spindle, 
ovoid, or serpentine-shaped and were larger and plumper 
compared to the initial biopsy, with cytologic atypia (Fig-
ure 1D). There were rare mitotic figures (approximately 
3/10 high power fields). The tumor cells showed diffuse 
and strong S100 immunoreactivity (Figure 1E), and a Ki-67 
proliferative index of approximately 10%. The final diagno-
sis was malignant peripheral nerve sheath tumor, grade 2 
(FNCLCC grade system, Fédération Nationale des Centres 
de Luttele Cancer).

The tumor cells in the initial biopsy and the re-biopsy 
material showed virtual loss of SMARCB1 expression by im-
munohistochemical study (Figure 1F). Genomic DNA was ex-
tracted from the second biopsy according to manufacturer’s 
instructions (Qiagen, Inc). Targeted analysis for mutations in 
the regions specified in this testing panel was achieved by en-
richment of those genomic loci using the Illumina Truseq Am-
plicon Assay. Sequencing of enriched libraries was performed 
on the Illumina MiSeq platform using multiplexed, paired 
end reads. Analysis and interpretation utilized a customized 
bioinformatics process. The sequencing panel consisted of 
47 genes (ABL1, AKT1, ALK, APC, ATM, BRAF, CDH1, CSF1R, 
CTNNB1, EGFR, ERBB2, ERBB4, FBXW7, FGFR1, FGFR2, FGFR3, 
FLT3, GNA11, GNAQ, GNAS, HNF1A, HRAS, IDH1, JAK2, JAK3, 
KDR, KIT, KRAS, MET, MLH1, MPL, NOTCH1, NPM1, NRAS, 
PDGFRA, PIK3CA, PTEN, PTPN11, RB1, RET, SMAD4, SMARCB1, 
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MPNST has not been described. As such, our case represents 
the first report of a SMARCB1 deficient spindle cell MPNST, as 
well as the second report of a conventional MPNST arising in 
a sporadic benign schwannoma [18].

Surgical resection is the mainstay of treatment for MPNSTs, 
as complete surgical excision with wide negative margins 
has been shown to the most important prognostic factor 
[6,19,20]. However, this is particularly difficult to achieve in 
MPNSTs of the head and neck given the region’s anatomic 
complexity and close proximity to critical structures. Radio-
therapy has shown to be essential for local disease control 
for most sarcomas and likewise can serve as adjunctive treat-
ment for MPNST. Although MPNSTs have historically been 
thought to be radioresistant, more recent reports suggest 
that radiation therapy offers decreased incidence of local 
recurrence and may have a role as primary therapy for un-
resectable lesions [6,20-22]. The benefit of radiotherapy on 
long-term survival is still debated [21,23].

The role of chemotherapy in MPNST remains poorly de-
fined, with only occasional reports of favorable responses to 
chemotherapy [20-22]. Doxorubicin and ifosfamide in com-
bination with surgery and radiotherapy has been shown to 
have a survival benefit in a group of patients with large and 
high-grade MPNSTs [24], but other studies have not found 
significant improvement in survival [20,22,25,26]. More re-
cently, a phase II clinical trial (NCT00304083, SARC006) eval-
uated the role of chemotherapy with doxorubicin, ifosfamide 
and etoposide in patients with unresectable or metastatic 
MPNST. Results indicated disease stabilization and partial de-
crease in tumor size in most patients [27].

Rates of local recurrence and distant metastasis tend 
to be high, and documented 5-year survival rates for 
MPNSTs of the head and neck have ranged from 15% to 
35% [20]. Factors that predict survival include tumor size, 
surgical margin status, tumor location and histologic grade 
[1,20,22,27].

Extension into the cavernous sinus, internal carotid ar-
tery and the orbit precluded complete surgical resection of 
our patient’s tumor. Therefore, the multidisciplinary team 
at our institution elected to pursue chemotherapy follow-
ing the SARC006 clinical trial protocol [27], which the pa-
tient is currently undergoing.
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