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A case report of giant malignant schwannoma 
of the sciatic nerve associated with 
neurofibromatosis-1
A CARE-compliant article
Kemal Gokkus, MDa,*  , Murat Saylik, MDb, Tayfun Birtay, MDc, Mehmet Sukru Sahin, MDa

Abstract 
Rationale: Neurofibromatosis type 1 (NF1) is an autosomal dominant neurocutaneous syndrome that causes multiple central 
and peripheral nerve sheath tumors. People with NF1 have a 10% chance of developing malignant peripheral nerve sheath tumors 
(MPNSTs). Here we report a unique instance of a malignant schwannoma that has remained free of metastasis since its initial 
removal a decade ago. The malign schwannoma has been infrequently documented in the literature, and remarkably, no instances 
of such an extensive postoperative time without metastases have ever been described.

Patient concerns: A 46-year-old male patient with NF had multiple neurofibromas in different parts of his body, underwent 
surgery about 10 years ago (2013), and was diagnosed histopathologically as MPNST.

Diagnoses: He was admitted to our institution with a recurrent mass in the posterior third of the proximal thigh and severe pain 
radiating to the left lower extremity, which presented as sciatic pain (2021). A magnetic resonance imaging and fluorodeoxyglucose-
positron emission tomography examination revealed that the tumor was likely malignant.

Interventions: Surgical excision was performed.

Outcome: A 10-year follow-up revealed no metastases or neurologic impairment.

Lessons: When articles about benign schwannomas are placed in a separate category, little is written about NF-1-related 
malignant schwannomas of the sciatic nerve. MPNSTs are high-grade, aggressive sarcomas with a high risk of local recurrence 
(40%–65%) and metastasis to other body parts. Therefore, among the various benign peripheral nerve sheath tumors in NF-1 
patients, the diagnosis of MPNST is crucial.

Orthopedic surgeons should be aware that neurofibromas in NF-1 have a significant risk of developing MPNSTs. This study 
reports the successful treatment of a giant malignant sciatic nerve schwannoma with a long follow-up period without metastasis.

Abbreviations: FDG-PET = fluorodeoxyglucose-positron emission tomography, MPNST = malignant peripheral nerve sheath 
tumors, MRI = magnetic resonance imaging, NF-1 = neurofibromatosis type 1

Keywords: Malignant peripheral nerve sheath tumors, malignant schwannoma, neurofibromatosis-1, sciatic nerve, sciatica

1. Introduction
Neurofibromatosis-1 (NF-1) is commonly known as Von 
Recklinghausen disease. It occurs in approximately 1 in 2500 to 
3000 people and has no gender preference.[1]

NF-1 is a multisystem disease with great individual hetero-
geneity. Diagnostic criteria include the presence of at least 2 
of the following: a first-degree relative with NF-1, 6 or more 

café-au-lait spots, 2 or more neurofibromas or a plexiform neu-
rofibroma, optic nerve glioma, bone dysplasia, axillary or ingui-
nal freckles, and 2 or more Lisch nodules.[1]

NF-1 is an autosomal dominant neurocutaneous syndrome 
that causes multiple central and peripheral nerve sheath tumors. 
Most of these tumors are harmless.

Neurofibromas.[2,3]
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However, people with NF-1 have a 10% chance of develop-
ing malignant peripheral nerve sheath tumors (MPNST), which 
often grow within a neurofibroma.[4,5]

The vast majority of MPNSTs are aggressive, high-grade 
sarcomas with a significant risk of local recurrence (40%–
65%) and distant metastasis. The lung is the most common 
site of metastasis, followed by bone, brain, and liver.[1] This 
case report is noteworthy because it reports the successful 
excision of such a large tumor with a long follow-up time 
without metastasis of a malignant schwannoma of the sciatic 
nerve.

2. Case description
This case report complied with the Declaration of Helsinki and 
ethical approval was not required as the study was a case report. 
Written informed consent was obtained from the patient. This 
case report was in accord with CARE guidelines.

A 46-year-old male patient with NF had multiple neuro-
fibromas in various locations on his body, was operated on 
about 10 years ago (2013), and was diagnosed histopatholog-
ically as a malignant schwannoma. His mother and brother 
were diagnosed with NF-1. Thus the family story was also fit-
ted with NF.

He was admitted to our institution with a recurrent mass 
in the posterior third of the proximal thigh and severe pain 
radiating to the left lower extremity, which presented as sci-
atic pain (2021). Physical examination revealed a partially 
mobile and painful mass in the posterior aspect of the thigh, 
a positive tunnel sign on the nerve, and a positive left plaque 
test. The patient systematic neurologic examination was rou-
tine and showed no neurologic deficits. The multiple soft 
pea-sized bumps on or under the skin (neurofibromas—see 
Figure  1A) and 6 or more cafe´-au-lait macules have been 
inspected.

Contrast-enhanced magnetic resonance imaging (MRI) 
showed a 7.5*8.5*14.5 cm solid mass (schwannoma) extending 
along the sciatic nerve; it was mildly hyperintense on T1-weighted 
images (Fig. 1B), markedly hyperintense on T2-weighted images, 

and markedly contrasted on the post-contrast image (Fig. 1C). 
The presence of possible metastasis was investigated using flu-
orodeoxyglucose-positron emission tomography (FDG-PET), 
and there was increased activity of recurrent schwannoma in the 
left sciatic nerve and neurofibromas widely distributed over the 
body and under the skin; fortunately, no metastasis was detected 
(Fig. 2A). Our case was graded as grade 2 (SUV value according 
to the Musculoskeletal Tumor Society classification).

Surgical excision was decided, and before surgery, the 
patient was informed that a temporary or permanent neu-
rological sensory or motor defect may occur. The patient is 
placed in a prone position. The posterior approach to the thigh 
was selected, the gap between the semitendinosus muscle and 
the biceps femoris muscle was identified, the biceps muscle 
was retracted laterally, and the semitendinosus muscle was 
retracted medially. The large mass overlying the sciatic nerve 
was exposed.

A well-demarcated, solid, encapsulated tumor arose from the 
sciatic nerve sheath (Fig. 3A). The nerve sheath was transected, 
and the tumor was enucleated from the confluent nerve fascicles 
with the capsule. It was possible to remove the tumor entirely 
without damaging the fascicle structure of the sciatic nerve. The 
size of the mass was measured as 15 cm.

After the mass was removed, the integrity of the sci-
atic nerve was checked (Fig.  3B), and the nerve sheath was 
restored with 4-0 Vicryl by applying approximation sutures. 
The patient suffered from causalgia on the dorsum of the foot, 
indicating a sensory traction injury to the nerve; otherwise, he 
was neurologically intact postoperatively. Causalgia was con-
trolled by oral administration of gabapentin. The patient has 
rejected adjuvant chemotherapy and radiotherapy for several 
reasons.

Following the second surgical procedure, the excised mass 
underwent histopathological examination. On histopatho-
logic examination, the tumor tissue exhibited spindle-shaped 
cell fascicles with undulating, comma-shaped hyperchromatic 
nuclei. The tissue revealed localized necrosis, and hypocellular 
and hypercellular areas were observed (see Fig.  4, right). The 
tumor cells exhibited a markedly increased mitotic pattern. 

F1

F2

F3

F4

Figure 1.  (A) Notice the multiple neurofibromas on the lateral aspect of the left thigh. (B) Contrast-enhanced MRI showed a 7.5*8.5*14.5 cm solid mass 
(schwannoma) extending along the sciatic nerve; it was mildly hyperintense on T1-weighted image. (C) Notice the tumor markedly contrasted and hyperintense 
on T2-weighted axial image on post-contrast sequence. (D) MRI follow-up, T1-weighted images, showed no recurrence. MRI = magnetic resonance imaging.
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Figure 2.  (A) FDG-PET scan showed a solid mass with enhanced metabolic activity in the left dorsal thigh and neurofibromas throughout the body under-skin. 
No metastases was noted. (B) After 10 yr follow up FDG-PET scan showed no metastasis. FDG-PET = fluorodeoxyglucose-positron emission tomography.

Figure 3.  (A) Notice the appearance of the well-demarcated, solid, encapsulated tumor originating from the sciatic nerve sheath. Notice the typical subcutane-
ous neurofibromas on the upper side of the wound. (B) The intraoperative photograph shows the integrity of the sciatic nerve and the cloaca of the remaining 
base of the excised tumor over the nerve sheath.

Figure 4.  (Right). (A) Tumor tissue consists of wavy bundles of spindle-shaped cells (HE50x). (B) Hypocellular (HP) and hypercellular (HS) areas, plastics lines 
of cells (arrows) and foci of necrosis (N) are present (HE50x). (C) Cells with markedly hyperchromatic, pleomorphic nuclei, with atypical mitosis (within the yellow 
circle) (HE400x). (Left). (A) Immunohistochemical study, in spindle-shaped cells the cytoplasmic and nucleus S100 protein expression (DAB Chromogen 200X) 
(B) Nuclear Sox10 expression (DAN chromogen 400X) (C) Increased index of Ki67 (DAB Chromogen 200X).
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Immunohistochemical analyses (see Fig.  4 left) revealed that 
the tumor cells expressed S-100 protein and nuclear Sox10 and 
had a higher Ki67 index. Desmin, CD34, and pan-cytokeratin 
yielded negative results. Based on these findings, the patient was 
diagnosed with a MPNST.

After a follow-up period of 10 years (since the first excision), 
the patient had no signs of metastasis on the FDG-PET scan 
(Fig.  2B). After the second surgery (2 years of follow-up), he 
had no local recurrence on MRI (Fig. 1D), causalgia gradually 
decreased, and the lower extremity was fully functional again. 
Analyze the timeline table to understand all events, episodes, 
and interventions sequentially (see table 1).

3. Discussion
This study describes a malignant schwannoma of the sciatic 
nerve associated with NF-1 that had not metastasized since the 
first excision 10 years ago.

Neurofibromas are the most common neoplasms associated 
with NF-1, but malignancies such as MPNST, non-lymphocytic 
leukemias, gliomas, pheochromocytomas, and gastrointestinal 
stromal tumors may also develop.[3,4,6]

An MPNST usually arises within a benign plexiform neurofi-
broma, and the lifetime probability of developing an MPNST in 
NF-1 patients is 10%.[3,4]

The prognosis of NF-1 patients with MPNST is poor, with a 
5-year overall survival rate of 30%. Therefore, among the vari-
ous benign peripheral nerve sheath tumors in NF-1 patients, the 
diagnosis of MPNST is crucial.[3,7]

If articles about benign schwannomas are put in a separate 
category, little is written about NF-1-related malignant schwan-
nomas of the sciatic nerve. Only a few papers have been pub-
lished on malignant schwannomas of the sciatic nerve associated 
with NF-1 [1,3,8,9] (see Table 2).

In these papers, Ghosh et al reported detailed clinicopatho-
logic observations in a carefully selected group of 115 patients 
diagnosed with malignant schwannoma. They reported that 
30 patients (26%) had multiple NF (Von Recklinghausen 
disease).[8]

Topsakal et al reported a case of malignant schwannoma of 
the sciatic nerve arising from a spinal plexiform neurofibroma 
associated with NF-1. They performed resection without neu-
rologic damage to the sciatic nerve. The tumor was very large 
(25 × 30 cm), and after 2 months, the tumor recurred, after 
which the patient died of unknown causes.[9]

In contrast to this case, neither recurrence nor metastasis 
occurred in the case described in this article, and the patient has 
remained healthy.

Ahlawat et al described a patient with NF-1 who had 2 
peripheral tumors with similar features on PET, both of which 
were suspicious for MPNST but had different features on 
MRI, one of which was later found to be MPNST and the 
second a schwannoma.[3] They concluded that functional and 

metabolic MRI techniques may complement PET in distin-
guishing benign peripheral nerve tumors from MPNSTs in 
NF-1.[3]

Evans et al performed a population-based longitudinal 
study to assess the lifetime risk of developing MPNSTs in NF-1 
patients.[7] They reported that 21 NF-1 patients developed 
MPNST, corresponding to an annual incidence of 1.6 per 1000 
and a lifetime risk of 8% to 13%.[7]

Chew et al[1] reported in “Malignant transformation in a 
plexiform sciatic neurofibroma in neurofibromatosis type 1—
imaging features to support the diagnosis” that a 41-year-old 
Asian man presented with low-grade fever and an unintentional 
weight loss of 5 kg over 5 to 6 months: MRI of the left thigh 
revealed an 11 × 11 × 32 cm heterogeneous soft tissue mass in the 
posterior compartment. The authors performed surgical exci-
sion of the tumor in the posterior compartment of the left thigh, 
and the patient remained neurologically intact, but they did not 
report the exact follow-up time, so we could not learn about the 
patient metastasis and survival. The authors acknowledge that 
“FDG PET is a promising tool to distinguish between benign 
and malignant neurofibromas, plays a role in staging, and directs 
biopsy to the highest tumor grade. Computed tomography is an 
excellent way to delineate the extent of the tumor, detect bony 
involvement, and perform preoperative planning.”[1]

In the current report, PET has already been used to differ-
entiate between benign and malignant neurofibromas and for 
possible tumor staging.

Sasaki et al investigated the effects of intraoperative moni-
toring of motor evoked potential (MEP) during surgical enu-
cleation of peripheral nerve schwannoma on the prediction of 
nerve damage.[10] They argue that MEP alone could not predict 
postoperative transient sensory or motor deficits after enucle-
ation of a schwannoma.[10] MEP was also not used in the present 
case because schwannomas are often well-encapsulated and dis-
place nerve fibers as they develop. It is believed that enucleation 
can be performed without postoperative neurologic deficits.[10]

The malign schwannoma has been infrequently documented 
in the literature, and remarkably, no instances of such an exten-
sive postoperative time without metastases have ever been 
described.

Clinicians are encouraged by the study findings that complete 
surgical excision of the tumor may spare the extremities from 
neurological deficits and metastases for an extended period of 
time.

In conclusion, orthopedic surgeons and neurosurgeons should 
be aware of this phenomenon. Contrast-enhanced MRI, PET, 
and functional and metabolic MRI techniques may help differ-
entiate benign peripheral nerve tumors from MPNSTs in NF-1. 
Careful dissection of the tumor within the epineurium offers the 
possibility of excision without injuring the sciatic nerve. In this 
report, we report the successful treatment of such a large tumor 
with a long follow-up time without metastasis of a malignant 
sciatic nerve schwannoma.

T1

T2

Table 1

A chronological table summarizing all events, episodes, and interventions in order.

Timeline—historical and current information from this episode of care organized as a timeline

Yr Family story Primary diagnosis First intervention First histopathologic exam First follow up and outcome 

2013 His mother and brother 
were diagnosed as NF-1

NF-1 He was operated on about 
10 yr ago (2013)

He was diagnosed with 
malignant schwannoma

Recurrence without metastasis 
(verified with PET–scan), 8 yr

  Diagnosis Second İntervention Second histopathologic exam Second follow up
2021  Malignant schwannoma 

associated with NF-1
Second surgical excision 

has been performed
Malignant schwannoma No recurrence without metastasis 

(verified with PET-scan), 2 yr
Total follow-up: a 10-yr follow-up revealed no metastases or neurologic impairment

NF-1 = neurofibromatosis type 1, PET = positron emission tomography.
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4. Limitations of study
The main limitations of a case report refer to the limited possi-
bility of generalizing the validity of the study and the impossi-
bility of establishing a cause-effect relationship.
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