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Abstract

Malignant peripheral nerve sheath tumors (MPNSTSs) are rare soft tissue sarcomas, with 50% of cases
associated with type 1 neurofibromatosis (NF-1). A 27-year-old male patient was referred to our department
with an extended right nasal cavity MPNST. The lesion extended to the skull base, intracranial,
parapharyngeal space, and infratemporal fossa. NF-1 was also confirmed by a neurologist. The patient was
negative for distant metastases. Due to the tumor’s proximity to vital structures, it was decided to treat it
with chemotherapy and radiotherapy. Nasal cavity MPNSTSs are particularly uncommon, with few reported
cases. They should be included in the differential diagnosis of nasal masses or recurrent nosebleeds,
particularly in patients with NF-1. Careful follow-up is essential to detect early recurrence, which
contributes to a better prognosis.
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Introduction

Malignant peripheral nerve sheath tumors (MPNSTSs) are very rare soft tissue malignancies that arise from
the peripheral nervous system. MPNSTSs are characterized by nerve sheath differentiation and are commonly
found in the trunk and limbs [1]. They have an incidence of 0.001% and account for 5-10% of sarcomas.
However, only 15% are located in the head and neck (H&N) region [2]. Approximately half of the cases are
associated with type 1 neurofibromatosis (NF-1). The optimal treatment involves complete surgical excision
complemented by adjuvant radiotherapy, but the role of chemotherapy remains controversial. In this report,
we present a relatively rare case of a right nasal cavity MPNST with extensions into the intracranial,
parapharyngeal space, and infratemporal fossa in a 27-year-old male with a family history of NF-1. Due to
the involvement of vital structures, the tumor was deemed inoperable. As a result, radiotherapy and
chemotherapy were selected as the treatment modalities. Although the lesion initially decreased in size, at
the six-month follow-up, it had further enlarged, exacerbating the patient’s symptoms. Consequently,
palliative care was deemed the most appropriate course of action

Case Presentation

A 27-year-old male patient was referred to our ENT department due to a history of nosebleeds that had
persisted for four days. These were accompanied by diplopia lasting two weeks and impaired hearing in his
right ear. His family history disclosed that his father had NF-1, and his brother suffered from an optic nerve
glioma that led to blindness. The patient had previously been assessed by a neurologist at the age of three,
owing to this significant family history, with no signs of NF-1, and he received no further medical
intervention.

At our department, a thorough physical examination was performed, revealing right exophthalmos and
abducens nerve paralysis (Figure 7).
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FIGURE 1: Image showing right exophthalmos and abducens nerve
palsy in the patient.

Café-au-lait spots were observed on his neck, trunk, and arms, but neck palpation was unremarkable.
Anterior rhinoscopy revealed an extensive, delicate mass in the right nasal cavity. Otomicroscopy showed
right middle otitis with effusion. CT scan and MRI of the head and neck with contrast were performed,
revealing a contrast-enhanced, heterogeneous, and extensive lesion. This lesion involved the right nasal
cavity, right choana, and right paranasal sinuses and extended into the intracranial, infratemporal fossa,
parapharyngeal space, skull base, and right cavernous sinus (Figures 2a-2b). It also encased the right internal
carotid artery.

FIGURE 2: CT and MRI findings.

(a) Coronal CT image showing a mass occupying the right nasal cavity with extensions into the parapharyngeal
space, infratemporal fossa, and skull base. (b) Axial MRI image depicting the tumor encasing the right internal
carotid artery.

A biopsy was performed under local anesthesia, followed by nose packing. However, a few days later, the
mass had further enlarged, leading to a noticeable deviation of the soft palate through the oropharynx. The
patient began experiencing worsening headaches and was subsequently referred to a pain clinic. He also
reported dysphagia and weight loss. Following a neurologic assessment, he was diagnosed with NF-1.
Histopathological and immunohistochemical examinations confirmed the presence of an MPNST (Figures
3a-3d).
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FIGURE 3: Histopathological and immunohistochemical examinations.

(a) Evident hypercellularity at low power. A herringbone pattern of organization, not typical for this tumor, is visible
among cellular whorls and fascicles (H&E, 4X). (b) Focal positivity of neoplastic cells with S-100 stain (IHC, 40X).
(c) Proliferation index Ki-67 is very high, around 90% (IHC, 10X). (d) At high power, mostly mild atypia and
frequent mitotic figures (arrows) are observed amidst vascular spaces (H&E, 40X).

IHC: Immunohistochemistry.

CT scans of the brain, chest, and abdomen revealed no distant metastases. Due to the lesion's intracranial
extension and involvement of vital structures, it was deemed inoperable. Therefore, a combination of
chemotherapy and radiotherapy was chosen. Initially, the patient completed five cycles of chemotherapy
with epirubicin and ifosfamide. He was also scheduled to receive 34 sessions of 68gy radiotherapy in
conjunction with chemotherapy using cisplatin. While he exhibited clinical improvement during the first
three months, a six-month follow-up revealed an increase in the size of the mass. Consequently, tumor
recurrence was detected, leading to the cessation of both chemotherapy and radiotherapy. Given the
unfavorable prognosis, the decision was made to transition to palliative care.

Discussion

H&N sarcomas represent 2-15% of all sarcomas and 1% of H&N adult malignancies [1]. MPNSTSs are an
uncommon subtype, comprising 5-10% of sarcomas [2]. They arise from the peripheral nervous system,
exhibiting nerve sheath differentiation (Schwann cell, fibroblasts, or perineural cell). The most common
locations are nerve roots and bundles in the extremities, trunk, and pelvis [2]. MPNSTs located in the H&N
region constitute 12-19% of all cases and are even rarer in the nasal cavity. Approximately half of the
patients with MPNSTs have an association with NF-1 [3]. NF-1, also known as von Recklinghausen's disease,
is an autosomal dominant disorder predisposing individuals to various benign and malignant tumors.
Distinctive characteristics of these patients include café-au-lait macules, Lisch nodules, intertriginous
freckling, and either dermal or plexiform neurofibromas [4]. Malignant transformation is primarily
associated with deep neurofibromas [5]. MPNSTs have a prevalence of 10% among NF patients [6].
Additionally, about 10% of patients have a history of radiation exposure, while the remaining cases are
sporadic [2]. Sporadic cases typically manifest between the ages of 20 and 50, whereas NF-1-associated
MPNSTSs tend to present about a decade earlier, with no gender predilection [7]. They can arise in various
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H&N locations, including the neck soft tissue, parotid, submandibular and minor salivary glands,
preauricular area, mandible, lips, nasal cavity, paranasal sinuses, larynx, orbit, cranial nerves, and thyroid
gland [3,8].

Regarding their clinical presentation, MPNSTSs are characterized by paresthesia, motor weakness, pain, or
the presence of enlarging masses [8]. When involving the nasal cavity, naso- and oropharynx, they may
manifest as unilateral nasal obstruction, recurrent epistaxis, hyposmia, swelling, atypical pain, headache,
rhinorrhea, exophthalmos, or nerve impairment [7].

MPNSTs lack a specific immunohistochemical profile, and markers such as S100 protein and SOX10 have low
sensitivity and specificity, making the diagnosis challenging. Most tumors display high mitotic activity,
intersecting fascicles, and monomorphic spindle cells, while foci of rhabdomyoblastic or cartilaginous
differentiation may be present [3]. Differential diagnosis includes soft tissue tumors such as fibrosarcoma,
synovial sarcoma, leiomyosarcoma, and melanoma [8]. When evaluating nasal masses, the differential
diagnosis includes lymphoma, melanoma, nasopharyngeal carcinoma, juvenile angiofibroma, polyps,
dermoid cyst, glioma, and encephalocele [9]. MPNSTs have the highest local recurrence rates among
sarcomas, ranging from 40-65%. They have a propensity for distant metastases (approximately 40%) and
exhibit rare lymph node involvement [6,8,10]. Often, they are diagnosed at an advanced stage, having
already spread to other organs, primarily the lungs and bones [6].

The treatment of choice for MPNSTs is complete surgical excision with clear margins, either with or without
adjuvant radiotherapy. However, the role of chemotherapy remains controversial [3]. H&N MPNSTs often
involve critical structures and extensive surgical excision can result in significant defects.

H&N location, early recurrence, large tumor size, metastasis, and the NF-1 mutation are all indicators of a
poor prognosis [4,10]. The five-year survival rates range between 13-63%, but the overall prognosis, as well
as the rate of local recurrence for MPNSTSs, are generally considered poor [10].

Conclusions

Otolaryngologists should always include sarcomas in the differential diagnosis of nasal obstruction,
recurrent nosebleeds, rhinorrhea, worsening headache, or nerve impairment. Patients with NF-1 and the
aforementioned symptoms should be thoroughly examined for the exclusion of MPNST, as early diagnosis
and intervention lead to a better prognosis. Imaging is paramount for the extension of the lesion and distant
metastases. Although the treatment of choice is complete surgical excision, involvement of vital structures
at the H&N region is not rare, so radiotherapy with or without chemotherapy should be considered.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Colville R], Camilleri IG, McLean NR, Soames JV: Malignant peripheral nerve sheath tumour metastasising
to the parotid gland. Br J Plast Surg. 2003, 56:418-420. 10.1016/s0007-122600154-1

2. Cubas Farinha N, Belo D, Freitas H, Coiteiro D: Giant malignant peripheral nerve sheath tumor of the scalp:
case report and review of the literature. World Neurosurg. 2020, 138:246-252. 10.1016/j.wneu.2020.03.039

3. Owosho AA, Estilo CL, Huryn JM, Chi P, Antonescu CR: A clinicopathologic study of head and neck
malignant peripheral nerve sheath tumors. Head Neck Pathol. 2018, 12:151-159. 10.1007/s12105-017-0841-
y

4. LyKI, Blakeley JO: The diagnosis and management of neurofibromatosis type 1. Med Clin North Am. 2019,
103:1035-1054. 10.1016/j.mcna.2019.07.004

5. Ghosh A, Talwar OP, Pradhan SV: Tumour and tumour-like conditions of peripheral nerve origin: ten years'
experience. Kathmandu Univ Med ] (KUM]J). 2010, 8:97-101. 10.3126/kumj.v8i1.3231

6. Arshi A, Tajudeen BA, St John M: Malignant peripheral nerve sheath tumors of the head and neck:
Demographics, clinicopathologic features, management, and treatment outcomes. Oral Oncol. 2015,
51:1088-1094. 10.1016/j.oraloncology.2015.08.012

7.  Pfeiffer ], Arapakis I, Boedeker CC, Ridder GJ: Malignant peripheral nerve sheath tumour of the paranasal
sinuses and the anterior skull base. ] Craniomaxillofac Surg. 2008, 36:293-299. 10.1016/j.jcms.2007.11.003

8. Sharma S, Shah JS, Bali H: Malignant peripheral nerve sheath tumor: a rare malignancy . ] Oral Maxillofac
Pathol. 2020, 24:586-590. 10.4103/jomfp.JOMFP_9_20

9. ChiX, Wang, Yang H, et al.: Malignant peripheral nerve sheath tumor in the nasal cavity of a neonate: a
case report. Ear Nose Throat J. 2021, 16:1455613211014103. 10.1177/01455613211014103

2023 Marini et al. Cureus 15(9): e45175. DOI 10.7759/cureus.45175 4 0of 5


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1016/s0007-122600154-1
https://dx.doi.org/10.1016/s0007-122600154-1
https://dx.doi.org/10.1016/j.wneu.2020.03.039
https://dx.doi.org/10.1016/j.wneu.2020.03.039
https://dx.doi.org/10.1007/s12105-017-0841-y
https://dx.doi.org/10.1007/s12105-017-0841-y
https://dx.doi.org/10.1016/j.mcna.2019.07.004
https://dx.doi.org/10.1016/j.mcna.2019.07.004
https://dx.doi.org/10.3126/kumj.v8i1.3231
https://dx.doi.org/10.3126/kumj.v8i1.3231
https://dx.doi.org/10.1016/j.oraloncology.2015.08.012
https://dx.doi.org/10.1016/j.oraloncology.2015.08.012
https://dx.doi.org/10.1016/j.jcms.2007.11.003
https://dx.doi.org/10.1016/j.jcms.2007.11.003
https://dx.doi.org/10.4103/jomfp.JOMFP_9_20
https://dx.doi.org/10.4103/jomfp.JOMFP_9_20
https://dx.doi.org/10.1177/01455613211014103
https://dx.doi.org/10.1177/01455613211014103

Cureus

10. CaiZ, Tang X, Liang H, Yang R, Yan T, Guo W: Prognosis and risk factors for malignant peripheral nerve
sheath tumor: a systematic review and meta-analysis. World ] Surg Oncol. 2020, 18:257. 10.1186/s12957-
020-02036-x

2023 Marini et al. Cureus 15(9): e45175. DOI 10.7759/cureus.45175 50of 5


https://dx.doi.org/10.1186/s12957-020-02036-x
https://dx.doi.org/10.1186/s12957-020-02036-x

	Neurofibromatosis Type 1-Associated Malignant Peripheral Nerve Sheath Tumor in the Nasal Cavity
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Image showing right exophthalmos and abducens nerve palsy in the patient.
	FIGURE 2: CT and MRI findings.
	FIGURE 3: Histopathological and immunohistochemical examinations.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


