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Malignant peripheral nerve sheath 
tumor presenting as pathological 
fracture of femur in neurofibromatosis 
patient
Roobina Khan, Suhailur Rehman, Veena Maheshwari, Kiran Alam

Abstract:
Malignant peripheral nerve sheath tumors (MPNSTs) are rare soft tissue sarcomas that arise from 
a peripheral nerve or cells associated with the nerve sheath, such as Schwann cells, perineural 
cells, or fibroblasts. MPNSTs account for 5%–10% of all soft tissue sarcomas. Neurofibromas in 
Neurofibromatosis‑1 (NF‑1) may undergo malignant transformation in 2%–5% of patients. We are 
reporting a very rare case in NF‑1 patient who, presented with pathological intertrochanteric fracture 
of femur and liver metastasis. X‑ray from left hip joint shows lytic lesion which on histopathology 
turned out to be MPNST. S‑100 was positive confirming its neural origin. Elbow lesion which was 
excised later, also showed similar features with S‑100 positivity. Ultrasonography abdomen showed 
target lesions in liver. Fine‑needle aspiration cytology from liver showed scattered malignant spindle 
cells. A  final diagnosis of metastatic MPNST was made. Although malignant transformation in 
neurofibromas is extremely rare when it occurs, it is associated with NF‑1 in 75% of patients. This 
case highlights the possibility of fracture femur as the presenting complains, in patients of NF with 
malignant transformation. The case is unique with regard to its presentation and rarity of metastatic 
sites.
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Introduction

Ma l i g n a n t  p e r i p h e r a l  n e r v e 
s h e a t h  t u m o r s   ( M P N S T s ) 

account for 5%–10% of all soft tissue 
sarcomas  (STSs). [1] Neurofibromas in 
neurofibromatosis‑1  (NF‑1) may undergo 
malignant transformation in 2%–5% of 
patients.[2] NF is an autosomal dominant 
disorder of neural crest origin affecting all 
three germinal layers. Any organ system 
can, therefore, be involved. Clinically two 
distinct types are recognized; NF‑1, or von 
Recklinghausen disease affecting 85% of 
patients, and NF2, or bilateral acoustic 
neuromas/schwannomas affecting 10% 
of patients.[3] Distinct multiple cutaneous 
and/or subcutaneous neurofibromas may 
develop at any age although rare before 

adolescence and continue to develop 
throughout life. Malignant transformation 
in neurofibromas is extremely rare; 
however, when it occurs, it is associated 
with von Recklinghausen disease in 75% of 
patients.[2,3] They represent one of the most 
common soft tissue tumors in pediatric age 
group after rhabdomyosarcoma and usually 
occur in young adults from a previously 
predictable plexiform neurofibroma in the 
perspective of NF‑1, with a noted change 
in size and pain. At present, there are only 
limited reported data available regarding 
the occurrence of MPNST in NF‑1 in 
children and adults.[4] Metastasis to brain 
and bone has been defined in few literatures 
only.[5] Herein, we report a case of MPNST 
in NF‑1 patient presenting with pathological 
intertrochanteric fracture of femur and liver 
metastasis. To the best of our knowledge, 
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this is the first case report of MPNST in NF‑1 patient 
presenting as pathological intertrochanteric fracture of 
femur.

Case Report

A 54‑year‑old female with a known history of NF‑1, 
presented to the emergency department, with pain 
and difficulty in walking following injury to the left 
hip joint, due to slippage in the bathroom. Clinical 
examination showed multiple neurofibromas all over 
the body  [Figure  1a]. X‑ray both hip joint showed 
lytic lesion with a fracture in the intertrochanteric 
region of the left femur  [Figure 1b]. Closed reduction 
and internal fixation with proximal femoral nail were 
done and debrided tissue sent for histopathological 
examination. H  and  E section from the debrided 
lytic lesion of the femur showed spindle‑shaped cells 
arranged in sheets and fascicles along with the necrotic 
bone. These cells showed moderate nuclear atypia, 
hyperchromasia, and coarse chromatin. Mitosis was seen 
1–2/hpf  [Figure  1c]. Immunohistochemistry for S‑100 
was positive. A provisional diagnosis of MPNST with 
metastasis to femur was made. The patient was advised 
magnetic resonance imaging (MRI) of the elbow lesion 
and ultrasonography (USG) abdomen for any extension 
and metastasis. USG abdomen showed multiple target 
lesions in the liver of variable size. MRI of neurofibroma 
in elbow region showed features of STS with no bony 
involvement [Figure 1d]. Excision of the tumor around 
elbow joint was done and sent for histopathological 
examination. Gross examination showed 17 cm × 9 cm 
well defined encapsulated globular tissue with cut 
section having necrotic, cystic, and hemorrhagic 
areas  [Figure 2a]. H and E section showed hyper and 
hypocellular areas of spindle‑shaped cells with formation 

of sheets and whorls at places. Thick wall blood vessels 
with perivascular accentuation of tumor cells were also 
present. Mitotic activity 1/hpf along with necrosis was 
also seen. All the margins including deep resection 
margins and overlying skin was involved by the tumor 
cells [Figure 2b]. S‑100 positivity was seen in the tumor 
cells [Figure 2c]. Fine‑needle aspiration cytology (FNAC) 
from the liver showed malignant spindle cells scattered 
along with the normal hepatocytes [Figure 2d]. Keeping 
in view with all these findings, a final diagnosis of 
MPNST was made with metastasis to femur and liver. 
The patient was given chemotherapy and other palliative 
treatment.

Discussion

MPNST is also known as malignant schwannoma, 
neurofibrosarcoma, and neurogenic sarcoma. These 
tumors are very aggressive, with an incidence of 5%–10% 
of all STSs and the STSs staging system proposed by the 
American Joint Committee on Cancer  [AJCC] is most 
commonly used for staging these lesions. This case 
presented with stage IV according to AJCC classification.[1,6] 
Two definite risk factors include NF and previous radiation 
exposure.[1,7] Malignant transformation in neurofibromas is 
associated with NF‑1 in 75% of patients, and the reported 
5‑year survival rate is only 15%.[2,3]

Various case reports were found in the literature 
describing rare sites of MPNST associated with the 
NF, for example oral cavity,[2] cervical vagus nerve[8], 
omentum[9] and chest wall.[10] Distant metastasis and high 
local recurrence are associated with poor prognosis. Only 
few literatures describe bone and brain as the metastatic 
sites.[5] This case is unique as the patient presented with 

Figure 1: (a) Multiple neurofibromas seen all over the body. (b) X‑ray both hip joint 
showed lytic lesion with fracture in the intertrochanteric region of the left femur. 

(c) H and E section (×10) from debrided tissue from femur showed spindle‑shaped 
cells arranged in sheets and fascicles along with the necrotic bone. (d) Magnetic 

resonance imaging of neurofibroma in elbow region showed features of soft tissue 
sarcoma with no bony involvement.
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Figure 2: (a) Gross examination showed well‑defined encapsulated globular tissue 
with cut section having necrotic and cystic areas. (b) H and E section (×10) showed 

spindle‑shaped cells with formation of sheets and whorls at places. Perivascular 
accentuations of tumor cells were also present. (c) Immunohistochemistry was 

positive for S‑100 in the tumor cells (×10). (d) Fine‑needle aspiration cytology from 
the liver (×10) showed malignant spindle cells scattered along with the normal 

hepatocytes
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pathological intertrochanteric fracture of the femur 
with a known history of NF‑1. Well‑defined lytic lesion 
in the intertrochanteric region of femur, on X‑ray hip 
joint, is exceptional in its own kind and presentation. 
Differential diagnosis of lytic lesion presenting with 
pathological fracture in old age includes metastasis, 
multiple myeloma, and lymphoma.[11]

Histopathologically, MPNSTs are characterized 
by hypo‑  and hyper‑cellular area having atypical 
spindle‑shaped cells with nuclear pleomorphism, 
mitosis, necrosis, and a high proliferative index. 
Perivascular accentuation of tumor cells around blood 
vessels is also a characteristic feature.[10]

Although histopathological features in a patient of 
NF are characteristic of MPNST differential diagnosis 
should be kept in mind while dealing with MPNST. In 
tumors with monomorphic cell population, differential 
diagnosis of fibrosarcoma and monophasic synovial 
sarcoma should be considered. There was no herringbone 
pattern seen in this patient as seen in fibrosarcoma. 
Careful search of the monophasic synovial sarcoma 
having predominantly sarcomatous component also 
shows foci of epithelial areas forming glands. If the 
tumor is more bizarre, then the differentials include 
pleomorphic liposarcoma and malignant fibrous 
histiocytoma (MFH). The presence of lipoblasts, which 
is the hallmark of liposarcoma, was not seen in this case. 
MFH is characterized by storiform pattern of growth, 
having highly pleomorphic tumor cells and is the 
diagnosis of exclusion. Metaplastic MPNST should be 
differentiated from rhabdomyosarcoma, osteosarcoma, 
chondrosarcoma, or liposarcoma.[12,13]

Characteristic histopathology and S‑100 confirms the 
malignant transformation of neurofibromas present 
over the elbow, into MPNST. Similar morphology on 
histopathological examination of femur lesion along 
with S‑100 positivity, confirms the metastatic MPNST. 
S‑100, which is traditionally regarded as the best 
marker for MPNST, is positive in about 50%–90% of 
the tumors.[13] Other than S‑100, CD56 and protein gene 
product 9.5  (PGP 9.5) are also considered sensitive 
markers for peripheral nerve sheath tumors. Although 
sensitive, CD56 and PGP 9.5 expression is in no way 
specific for tumors of MPNST.[13,14]

FNAC from the liver showed malignant spindle cells 
scattered along with the normal hepatocytes. This finding 
further supports the diagnosis and making liver as 
another rare site of metastasis in case of MPNST.

MPNST is usually associated with poor prognosis and 
in general, has limited treatment options. The reason for 
poor prognosis is high local recurrence rate and distant 

metastasis.[5] Patients with distant metastasis, are usually 
given chemotherapy and palliative treatment.

Conclusion

Although malignant transformation in neurofibromas is 
extremely rare when it occurs, it is associated with NF‑1 
in 75% of patients. Keeping in view with this fact, it is 
essential for every patient of NF to be in regular follow‑up, 
to reduce the chances of malignant transformation and 
metastasis. Earlier detection of metastasis will reduce 
the morbidity of the patient. This case highlights the 
possibility of fracture femur as the presenting complains, 
in patients of NF with malignant transformation.
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