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Abstract: Malignant peripheral nerve sheath tumors (MPNSTs) are rare sarcomas of children
and adolescents, and they are aggressive tumors with a high rate of local recurrence. We present
a 15-year-old boy with neurofibromatosis type 1 (NF1), who had a giant MPNST on the right
thigh taking into account the available literature. Diagnosis of MPNST may be delayed in NF1
patients due to confusion with a neurofibroma and/or a plexiform neurofibroma. Malignancy
should be considered, especially in cases with big masses, with heterogeneous involvement, or
in the presence of cysts or necrotic nodules. The aim of surgical treatment is complete surgical
excision.
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Introduction
Malignant peripheral nerve sheath tumors (MPNSTSs) are very rare high-grade sarcomas
with a poor prognosis at childhood and adolescence, and only 10%—20% of MPNSTs
are seen in these periods.”* MPNSTs often present with pain associated with mass
lesions or neuronal involvement in the head-neck, abdomen, chest wall, and other
anatomic regions, but extremity involvement is uncommon, especially in children or
adolescents.**¢ The most important risk factor for MPNST development is the presence
of neurofibromatosis type 1 (NF1), and half of the MPNST cases occur in patients
with NF1 history.2”® MPNSTSs may be confused with neurofibromas and/or plexiform
neurofibromas in patients with NF1.7%19 We present a case of giant MPNST located at
the right thigh of a patient with NF1 taking into account the available literature.

In our study, electronic searches for reports of similar cases and other rare
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manifestations using the keywords “neurofibroma”, “neural sheath tumors”, “soft
tissue sarcomas in children with neurofibromatosis”, “neurofibroma and adolescents”,
and “neurofibromatosis and malignancy” were conducted in Google, PubMed,
SpringerLink, EMBASE, Elsevier, and Ovid databases for all English articles with
abstracts. Only 30 reports focusing on neurofibroma and MPNSTs in the patient — with
or without neurofibromatosis — or those that provided important theoretical contribu-

tions are referenced in the current work.

Case report

A 15-year-old male presented to our clinic with a swelling and light pain at the right
thigh for a year. On physical examination, a mass with indeterminate borders was
palpated at the anteromedial area of the right thigh. There were typical NF1 skin
findings such as café au lait spots and peripheral neurofibromas all over the body
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Figure | External appearance of a |5-year-old boy.

Note: NFI skin findings, including café au lait spots and peripheral neurofibromas,
are seen throughout his body.

Abbreviation: NFI, neurofibromatosis type I.

(Figure 1). Magnetic resonance imaging (MRI) revealed a
13%9 cm mass at the anteromedial thigh with posterior exten-
sion, which was isointense in T1 weighted (T1W) images,
heterogeneously iso- to hyperintense in T2 weighted (T2W)
images, and diffusely contrast enhancing except the central
cystic areas in the postcontrast images (Figure 2). With a
suspicion of malignancy, fine-needle-aspiration biopsy was
performed. Histopathological evaluation led to an initial
diagnosis of benign neurofibroma, and total surgical excision

Figure 2 MRI appearance of a 13x9 cm mass at the anteromedial thigh.

Notes: (A) Isointense in TIW images, (B) heterogeneously iso- to hyperintense in
T2W images, and (C) diffusely contrast enhancing except cystic areas, with posterior
extension in postcontrast images.

Abbreviations: MRI, magnetic resonance imaging; TIW, T| weighted; T2W,
T2 weighted.

was planned. Ethical approval for this study was not taken,
but we informed both the patient and the patient’s parents
about this study and obtained written informed consent. The
mass was excised under general anesthesia. During surgery,
the mass was observed to have a hard, fixed, and large
capsule. Histopathological evaluation revealed a smooth-
surfaced, grayish-brown 13x9x9 cm solid mass weighing
610 g, which appears nodular and heterogeneous (Figure 3).
A malign mesenchymal tumor involving diffuse necrotic
areas was observed. It was generally hypercellular, but in
some areas, it was hypocellular. There were hyperchromatic
spindle cells at myxoid areas with a storiform pattern.
There were occasional atypical mesenchymal cells with

Figure 3 Macroscopic appearance of the mass after surgical excision.
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clear cytoplasms and vesicular nuclei, as well as diffuse
pleomorphic multinucleated giant cells. Diffuse atypical
mitosis (42 mitoses per 10 HPF [high- power field]) was
striking. Immunohistochemical analysis revealed strong (+)
staining with S-100, Vimentin, CD-56, CD-99, and P-53, as
well as 80% positivity for Ki-67 staining (Figure 4). Con-
sidering these data, the lesion was diagnosed as MPNST
(Grade-3; Federation Nationale des Centres de Lutte Contre
le Cancer).

Discussion

MPNSTs are rare malignant tumors originating from
peripheral nerve sheath cells. They may behave aggressively
and make up 5%-10% of all soft tissue sarcomas.>*”!-13
MPNSTs may arise from all peripheral nerves and frequently
reported localizations are the extremities, trunk, head, and
neck.!2>%1L1314 In patients with neurofibromatosis, MPNST
most frequently occurs at ages of 30—40 years. When com-
pared with benign tendon sheath tumors, MPNSTs more
frequently occur at extremities.'> MPNSTs are rare in child-
hood and have an poor prognosis.*!® Although MPNST can
be found in any part of the body, extremity involvement is
observed less frequently in pediatric cases.»>!¢ Patients
with MPNST frequently are admitted with complaints of
a palpable mass, pain, and/or other neurological symptoms
due to neuronal involvement.!! Solitary and/or plexiform
neurofibromas in teenagers or children can be confused with
MPNSTs, but signs of atypia or significant mitotic activity
are not present.'”! Malignant transformation and recurrence
of the solitary neurofibromas without neurofibromatosis are
unusual.?® Other cases of solitary and/or plexiform neurofi-
broma in pediatric patients without neurofibromatosis have
been reported in body regions with slightly less frequency.
These include the mons pubis,'” eyelid dermis,'® intrascrotal
and extratesticular sites,'” abdominal wall,*® and parotid
region.!”?!

MPNSTSs can resemble benign tumors, both histologically
and radiologically.* Demir et al’ suggested that the diagnosis
is easily made in patients without NF1 who present with a
palpable mass and pain, but diagnosis is frequently delayed
in patients with NF1 due to confusion of these lesions as
neurofibroma and/or plexiform neurofibroma. To make
an early diagnosis of MPNST, MRI evaluation and biopsy
should be performed immediately when malignancy is
suspected.?>?* However, both plexiform neurofibroma and
MPNSTs have similar MRI findings, which demonstrates
areas of low-to-intermediate signal intensity on T1W
sequence and high signal intensity on T2W sequence with
heterogeneous enhancement.?! Wasa et al** reported that
patients with MPNST generally have giant masses, and
presence of peripheral enhancement pattern, perilesional
edema-like zone, and intratumoral cystic lesions are observed
more frequently. Moreover, they reported that heterogene-
ity in T1-weighted images support MPNST in patients with
NF1. In addition, presence of markedly increased nodu-
larity also suggests malignancy.”® Recent studies suggest
that positron emission tomography—computed tomography
(CT) scanning is especially helpful to differentiate MPNST
from neurofibroma and/or plexiform neurofibroma.!¢?>
Hemorrhagic or necrotic heterogeneity in MRI or CT may
suggest malignancy, but this finding may also be observed
in benign peripheral nerve sheath tumors.'*?' Garg et al’
reported that radiological investigations and fine-needle-
aspiration cytology may not be very helpful for diagnosis.
The rarity of positive cytology may be secondary to the
adhesive nature of cells in such tumors. Microscopy reveals
proliferation of all elements of nerves, including axons,
Schwann cells, and fibroblasts. Immunoreactivity for S-100
protein, NSE, and VIM is characteristic.'” Our case had find-
ings of NF1. After MRI, adequate sample was obtained with
fine-needle-aspiration biopsy due to suspicion of malignancy.
Histopathological evaluation was consistent with benign neu-

Figure 4 Appearance after histopathological and immunochemical staining.

Notes: (A) Immunohistochemical staining; S-100 positivity in tumor cells, (B) cellular tumoral area (H&E staining; original magnification: x100), (C) pleomorphic (red arrows)
and multinuclear (yellow arrows) tumor cells (H&E staining; original magnification: x200).

Abbreviation: H&E, hematoxylin and eosin.
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rofibroma, and therefore total surgical excision was planned.
But histopathological evaluation of the excised material was
interpreted as MPNST with malignant cells at the surgical
border. So revision surgery was planned and oncological
consultation was obtained. We suggest that malignancy
should be suspected in NF1 cases that show masses with
heterogeneous contrast involvement and occasional cystic
and necrotic places. Radical surgical excision should be
considered in such cases.

Histopathological evaluation of the needle biopsy mate-
rial may yield a false diagnosis, but larger samples that are
obtained after surgery show marked nuclear polymorphism,
mitosis, vascular invasion, necrosis, hypercellularity, a high
proliferative index (immunopositivity to Ki67), and many
more atypical spindle cells.>!??>2¢ The minimum amount
of histological examination to establish diagnosis includes
immunohistochemical stains for DES, MYOG, VIM, S-100,
proliferative activity marker MIB-1, potential expression of
pS53,cerbB2, p27, pl6 oncogenes, or tumor suppressor genes.
Expression of p53 plays an important role in the evolution of
MPNST.??28 Qur case had histopathological and immuno-
chemical findings similar to the earlier findings, and diagnosis
of MPNST (Grade-3; FNCLCC) was made.

Despite the fact that MPNSTs have high local recur-
rence rates and are generally associated with poor prognosis,
little is known about prognostic factors or effective clinical
management for this tumor type.*!%!31¢ The most significant
factors affecting the prognosis of MPNST in the pediatric age
group are surgical resectability, local invasiveness, tumor size
(>5 cm), extent of surgery, Intergroup Rhabdomyosarcoma
Study grade, tumor location (central vs peripheral), presence
of NF1, and adjuvant treatment.>>7-*1522 Recurrence is seen in
75% of'the cases, and 5-year survival ranges between 16% and
53%. Poor prognosis is associated with a tumor size >5 cm,
subtotal resection of tumor, and preexisting NF1.72%3

Because MPNST is an aggressive tumor, complete surgi-
cal resection is necessary for a successful treatment. However,
complete surgical resection is rarely possible, and the most
important reason of treatment failure is the difficulty in achiev-
ing local control. Information about clinical management of
this tumor is sparse because there are very few reports in
the literature, and this tumor is rarely seen in the pediatric
population.” Although response to radiotherapy and chemo-
therapy is weak, adjuvant radiotherapy and chemotherapy
are frequently required for MPNST patients.>*!4?? Carli et al?
reported that postoperative radiotherapy may help to achieve
local control in patients with minimal residual tumors. In
addition, they reported that chemotherapy may be effective

in tumors thought to be unresectable.>'? Because MPNST has
greater chance for recurrence than other sarcomas, current
treatment is radical surgical resection. Recurrence may occur
years after the surgery; therefore, long period of follow-up
is warranted.>723

Conclusion

In conclusion, MPNST is a rare, soft tissue sarcoma of child-
hood and adolescence, which may be misdiagnosed as neu-
rofibroma or plexiform neurofibroma in patients with NF1.
Especially, a giant mass and MRI features of heterogeneous
involvement, along with a cystic and nodular mass, should
suggest malignancy. The main target of surgical treatment is
complete surgical excision. In young patients with MPNST,
the most important risk factor is the presence of NF, and in
such cases, total excision of the mass is very difficult.
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