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Background: Malignant peripheral nerve sheath tumors (MPNSTs) are uncommon tumors 
typically originating from somatic soft tissues or peripheral nerves. Instances of primary MPNSTs 
on the scalp are exceedingly rare. Our objective is to present a unique case of MPNST on the scalp 
and conduct a literature review to outline the clinical presentation and management approaches for 
individuals diagnosed with MPNSTs.

Case Presentation: A 40-year-old male was referred to the neurosurgery clinic, complaining of 
rapid mass growth on the left side of his head. The mass was told to overgrow within 5 months 
before visiting the neurosurgeon. The mass was solid and mobile on physical examination, with a 
distinct margin suggesting a benign tumor based on the examination. On the head CT scan, the tumor 
was found isodense in the right occipital area with no skull involvement. We completely removed 
the tumor, which was solid and had a distinct margin; therefore, tumor dissection was performed 
without any problems. No bone involvement was observed intraoperatively. The histopathology 
results revealed an MPNST.

Conclusion: Although rare, it is important to consider an MPNST as a potential pathological 
diagnosis for rapidly growing tumors located on the scalp.
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Introduction

alignant peripheral nerve sheath tumors 
(MPNSTs) are rare tumors commonly 
arising from somatic soft tissues or 
cells within the peripheral nerve sheath 
[1-6]. Classified as a soft tissue sarco-
ma, these tumors stem from peripheral 

nerve sheath cells and exhibit diverse differentiation po-
tential [2-4,7]. MPNSTs with an estimated incidence of 
approximately 0.001% are uncommon, with infrequent 
occurrences on the scalp [1, 8, 9]. The propensity of this 
tumor is mainly toward the proximal extremities and the 
trunk [10]. MPNSTs are known to be aggressive neo-
plasms and thus have a high incidence of recurrence and 
metastasis [6, 8, 11-13]. The tumor prognosis is poor, 
with a survival rate of only 30% for patients who survive 
beyond 5 years [1, 4].

The management of MPNSTs includes surgical exci-
sion, radiation, and systemic chemotherapy. The gold 
standard management of MPNSTs is surgical excision, 
for which the benefits of radiation and systemic chemo-
therapy are still undetermined [14]. MPNSTs often co-
incide with neurofibromatosis type 1 (NF-1), affecting 
20%–50% of patients with NF-1 [15]. Apart from origi-
nating as primary growths, MPNSTs can also emerge 
through the malignant evolution of plexiform neurofi-
bromas [16]. In this article, we aimed to report a single 
case of a de novo MPNSTs of the scalp due to its rarity in 
line with the surgical case report (SCARE) criteria with 
the literature review to summarize the clinical presenta-
tion and management for patients with MPNSTs.

Case Presentation

The patient was a 40-year-old man of Balinese ethnic-
ity and an employee at a private company. He was right-
handed with a normal body mass index. He was referred 
to the neurosurgery clinic with a complaint of rapid mass 

growth on the left side of the head. A small mass was not 
present before the mass grew larger without any pain or 
tenderness. The patient lacked a history of chronic head-
ache, nausea, or vomiting. He had not previously taken 
any medication nor undergone any intervention for this 
mass. There was no history of family or relatives hav-
ing a similar condition. There was no history of inherited 
disease in the family. She had no history of smoking, al-
cohol abuse, or recreational drug use.

Clinical findings

The patient was fully conscious and had normal vital 
signs. On physical examination, NF-1 signs, such as 
café au lait spots, tumors (neurofibroma) and a cluster 
of freckles, were not found. On neurological examina-
tion, cranial nerve function was normal, without any sign 
of focal neurological deficit. The mass was on the left 
occipital side. It was 12×10×8 cm. Based on the physi-
cal examination findings, the mass was solid and mobile 
with a distinct margin (Figure 1), suggesting a benign 
tumor. 

Diagnostic assessment and interpretation

A computed tomography (CT) scan of the head was 
conducted to assess the mass. The results showed an 
isodense, non-enhancing mass outside the skull on the 
left occipital, measuring 12×10×8 cm in size (Figure 2). 
The tumor had a distinct margin in the subgaleal region 
with no bone involvement. The head CT scan results 
were in favor of a benign soft tissue tumor.

Intervention

The patient was in optimal condition preoperatively, 
and we performed the surgery under general anesthesia. 
He was positioned supine and tilted to the right, plac-
ing the mass in the uppermost position for easier access 
during the procedure. There was no specific preparation 
other than a blood product. The tumor was completely 

M

Highlights 

• Malignant peripheral nerve sheath tumors (MPNSTs) are rare malignant tumors originating from peripheral nerve 
structures, accounting for 5-10% of soft tissue sarcomas. 

• Clinical signs include a firm, nonpulsatile mass on the scalp, leading to skin problems and invasive growth.

• Imaging is crucial for diagnosing MPNSTs, using CT for bones and MRI for soft tissues.

• Total surgical excision remains the gold standard, aiming for gross total removal.
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Figure 1. The clinical manifestations of the mass on the left occipital scalp

Note: The mass was solid and mobile with a distinct margin. The size of the tumor was 12×10×8 cm.

Figure 2. A) Axial, B) Sagittal, C) Coronal head CT scan

Note: A head CT scan showed an isodense lesion in the left parietooccipital region.

Figure 3. Intraoperative view during tumor dissection
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removed during surgery (Figure 3). The tumor was solid 
and had a distinct margin; therefore, tumor dissection 
was performed without problem (Figure 4). No bone 
involvement was observed intraoperatively. The patient 
was discharged 3 days after surgery without any postop-
erative complications.

Follow-up and outcomes

The patient visited the neurosurgery clinic every 3 
months and reported no obvious problems related to the 
disease. The patient could also sleep normally because 

the tumor had been excised. No adverse events or com-
plications were found during follow-up.

The histopathology results showed a tumor mass, 
with alternating hypercellular and hypocellular pat-
terns, consisting of predominantly atypical spindle-
shaped proliferating cells forming a short fascicle 
structure and irregular fasciculus and partly in the form 
of a vaguely storiform pattern and whorled-like focus. 
It also contains vascular components and hemangio-
pericytoma on several blood vessels; some cases occur 
in a “peculiar fashion,” and some tumor cells appear 

Figure 4. The tumor appearance following total removal

Note: The tumor was solid and had a distinct margin.

Figure 5. Histopathological examination of the tumor revealing a malignant peripheral nerve sheath tumor
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to be located between the stroma, which is loosely ar-
ranged (myxoid-like). Necrosis was present. Some tu-
mor cells in other foci had focal cytoplasmic vacuoles. 
There were also foci of neoplastic cells with vaguely 
palisading arranged nuclei. Mitosis was found in 27 per 
10 high-power fields (Figure 5).

Discussion

MPNSTs are classified as nervous system neoplasms 
originating from peripheral nerve sheath structures, such 
as Schwann cells, and exhibit malignant behavior [17, 
18]. MPNSTs are rare and classified as soft tissue sar-
coma, accounting for 5%-10% of this sarcoma [3, 6, 7]. 
There is a higher incidence of this tumor in males, with 
an average onset of around 50 [1].

MPNSTs can develop throughout the human body 
in the presence of any peripheral nerve. However, the 
predilection is on the major nerve in the proximal low-
er extremities and the trunk [1, 9]. The occurrence of 
MPNSTs in the scalp is rare[1, 9, 10] and we found only 
22 published cases (Table 1). A scalp MPNST can arise 
from any scalp site with the highest incidence on the 
occipital (9 patients), followed by frontal, parietal, and 
temporal, as shown in Table 1. Regarding sex, MPNSTs 
have a preference for men, with 16 cases reported. The 
mean age was 52 years, ranging from 31 to 89 years. 
Four patients had NF-1 and 14 patients reported the ab-
sence of NF-1. The presence of bone infiltration was re-
ported in 10 patients. In our patient, there was no bone 
infiltration or NF-1 present.

However, the etiology of MPNSTs is still unknown. 
Still, its association with the absence of the NF-1 protein 
product [19], as well as the p16 (INK4A) gene reorder-
ing, has been reported [19, 20, 21] NF-1 is a hereditary 
condition characterized by the presence of NF-1 tumor 
suppressor gene on chromosome [17], which follows an 
autosomal dominant inheritance pattern [15]. It was also 
reported that up to thirty percent of MPNSTs arise de 
novo and that 60% are a transformation of preexisting 
benign neurofibroma [8, 19, 22]. Furthermore, a history 
of radiation exposure is also associated with MPNSTs, 
which account for 10% of cases [1, 23].

The clinical manifestations of scalp MPNSTs are atypi-
cal [1]. Mostly, it manifests as the initially firm, globular, 
non-tender, no pulsatile, and noncompressible mass [24]. 
The mass gradually increases in size on the scalp, wheth-
er cutaneous or subcutaneous and can reach around 10 
cm in diameter [24]. MPNSTs arising from the trans-
formation of benign neurofibroma exhibit slow growth 

during the initial stages and accelerate growth during the 
later stages of the disease. On the other hand, MPNSTs 
arising de novo proliferate rapidly from the beginning [8, 
19]. This neoplasm can invade the scalp, cranial bone, 
and dura mater due to its aggressiveness and rapid cell 
growth [1]. Involvement of the skin causes skin erosion 
and pain, where skin erosion can lead to bleeding and 
infection [25]. Invasion of the cranial bone and dura ma-
ter leads to destruction and further invasion of the intra-
cranial compartment. Intracranial invasion manifests as 
symptoms of mass effects that cause raised intracranial 
pressure [1, 9, 26].

Imaging has a role in defining the tumor margin and 
resectability, assessing bone infiltration, and evaluating 
the anatomic relationship with important muscle and 
neurovascular structures adjacent to the tumor. CT scan 
is used to determine bone infiltration, and magnetic reso-
nance imaging (MRI) can be performed to assess adja-
cent important structures [1, 6, 9, 21]. In MRI scans, the 
tumor appears hypointense to isointense in T1- and hy-
perintense in T2-weighted and fluid attenuated inversion 
recovery (FLAIR) sequences [22]. Additional venogra-
phy can be performed for scalp MPNSTs that originate 
adjacent to the dural venous sinus system [1].

An MPNST often presents a swirling organization of 
intermixed myxoid and compact areas in a marbleized 
pattern on histopathology examination. During histo-
pathological examination, an MPNST commonly dis-
plays a marbleized pattern characterized by swirling 
myxoid and compact areas. This tumor is densely cellu-
lar, with spindle-shaped cells and irregular contours, fea-
turing fascicular regions interspersed with myxoid areas 
[27]. The presence of nuclear pleomorphism, necrosis, 
increased mitotic activity, and invasion of vascular and 
surrounding tissue are features of malignancy [9].

MPNSTs are treated like other high-grade sarcomas 
due to their aggressive behavior. However, no estab-
lished guidelines exist for treating MPNSTs occurring on 
the scalp. The gold standard of treatment is total surgical 
excision to achieve gross total removal. A wide excision 
should be performed for a resectable tumor with a mar-
gin of more than 2 cm [1, 9]. In a condition where the 
excision width is limited due to an anatomic barrier, a 
marginal or positive margin microscopic excision should 
be performed to preserve physical function [28]. To 
achieve this goal, the presence of a giant skull defect is 
highly possible. Therefore, collaboration with plastic 
and reconstructive surgery is necessary to reconstruct de-
fects by large cutaneous, myocutaneous pediculated, or 
free flaps [24]. We were using an elliptical surgical i
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Table 1. Summary of the literature review of scalp MPNST patients

Study (Year) Sex Age(y) Location NF-1 Bone 
Infiltration Size (cm) Treatment Follow-

Up

George et al. 1989 
[26]

F 56 Occipital No NA 3 E + RT 4 m; 
AWD

M 50 Temporal Yes NA - E + RT 11 y; 
NED

Dabski et al. 1990 [17] NA NA Scalp No NA - E NA

Kikuchi et al. 1993 
[30] M 59 Frontal No NA 5×5×3 E 5 y; NED

Demir & Tokyol, 2003 
[31] M 80 Parietal No No 1.5×2 E + RT 6 m; NED

Garg et al. 2004 [18] M 50 Occipital NA Yes 21×17 E + RT NA

Williams et al. 2006 
[32] F 75 Scalp No NA NA C + E 2 y; NED

Fukushima et al. 2006 
[20] M 38 Occipital No No 21×19×9 E 4 m; 

DOD

Kumar et al. 2007 [19] M 36 Occipital No Yes NA E + RT 28 m; 
NED

Ge et al. 2010 [21] M 52 Parietal Yes Yes 22×19 E 6 m; NED

Hasturk et al. 2011 
[33] M 44 Occipital NA No 5×2 E 28 m; 

NED

Shintaku et al. 2011 
[34] F 59 Scalp Yes NA 12 E 18 m; 

DOD

Voth et al. 2011 [29] M 89 Parietal No No 4.5×3×3 E + RT 14 m; 
AWD

Chen et al. 2011 [35] M 52 Frontal NA NA NA NA NA

Jhawar et al. 2012 
[27] F 43 Parietal NA Yes 6×8×8 E 1 y; NED

Teles et al. 2012 [10] F 56 Occipital Yes No 15.5x14.5x10.5 E NA

Wang et al. 2013 [1]
M 35 Occipital No Yes 10.07×9.38×6.49 E + RT 20 m; 

NED

F 72 Occipital No Yes 10.2×9.8×6.7 E + RT 15 m; 
AWD

Liu et al. 2016 [25] M 52 Frontal NA Yes 28×25×10 E 60 m; 
NED

Firdaus et al. 2018 [9]
M 45 Frontal No Yes 30×20 E + RS 30 m; 

DOD

M 49 Frontal No Yes 6×5+8×8 E + RT 12 m; 
NED

Cubas Farinha et al. 
2020 [24] M 31 Frontoparietal No Yes 17×17×8 E + RT 9 m; NED

Present case M 40 Occipital No No 12×10×8 E 6 m; NED

AWD: Alive with disease; DOD: Death of disease; E: Excision; NED: None existing disease; RT: Radiotherapy; RS: Radiosurgery.

ncision, identifying the tumor around 15 mm from the 
skin and meticulously dissecting the tumor from the sur-
rounding tissue. The main feeder artery was from the left 
occipital artery, which was identified early in the surgery 
and then coagulated. This early identification assists dur-
ing the surgery, which helps minimize blood loss. We 

were using blunt dissection to separate the tumor from 
the surrounding structure. The base of the tumor is lo-
cated just above the periosteum (Figure 3). The tumor 
was firm in consistency with a distinct margin that fa-
cilitated our dissection of the tumor with the surrounding 
tissue without significant problems. No bone involve-
ment was seen on the intraoperative evaluation. Further-
more, radiation treatment was also proposed following 
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tumor excision with a safe margin. Adjuvant radiothera-
py was suggested to enhance local tumor control [1, 22, 
27, 29]. However, no clear evidence supports this mea-
sure. As shown in Table 1, 11 patients underwent adju-
vant radiation therapy. Upon final follow-up, 6 patients 
showed no signs of disease, 3 patients were alive with 
signs of disease, 1 had already passed away, and there 
was no information regarding the last patient.

Conclusion

Even though MPNSTs are rare, a pathological diagno-
sis should be made for rapidly growing tumors on the 
scalp. Wide excision with a two cm free margin should 
be performed first. Adjuvant radiotherapy for local tu-
mor control should be considered individually for each 
patient, as well as the benefits and risks.
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