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ABSTRACT 

Malignant Peripheral Nerve Sheath Tumors (MPNSTs) are rare, aggressive soft tissue 

sarcomas that originate from peripheral nerves or demonstrate nerve sheath differentiation. 

They account for approximately 5–10% of all soft tissue sarcomas and are associated with 

poor prognosis due to high recurrence rates and limited therapeutic options. This review 

provides a comprehensive narrative on the current understanding of MPNSTs, covering 

aspects such as epidemiology, pathogenesis, molecular biology, diagnostic approaches, 

treatment strategies, and recent advances in research. 
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INTRODUCTION 

MPNSTs represent a biologically aggressive subset of soft tissue sarcomas that arise either de 

novo or in association with neurofibromatosis type 1 (NF1). Their diagnosis and management 

are particularly challenging due to their rarity, overlapping features with benign nerve sheath 

tumors, and limited response to conventional therapies. Advances in genomics and molecular 

pathology have begun to illuminate the underlying biology of MPNSTs, offering hope for 

targeted therapeutic strategies. 
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Epidemiology 

MPNSTs are rare, with an incidence of approximately 0.001% in the general population. 

However, they occur more frequently in individuals with NF1, a genetic disorder affecting 1 

in 3,000 individuals, where lifetime risk of developing MPNST may be as high as 10%. Most 

cases present between the ages of 20 and 50, with no strong gender predilection. NF1-

associated MPNSTs often arise from malignant transformation of pre-existing plexiform 

neurofibromas. 

 

Pathology and Histogenesis 

MPNSTs are spindle cell sarcomas that typically arise from peripheral nerves or exhibit 

Schwannian differentiation. Histologically, they show dense cellularity, nuclear atypia, high 

mitotic activity, and areas of necrosis. Immunohistochemically, S100 protein expression is 

variable and often focal, distinguishing them from benign schwannomas. Other markers like 

SOX10, CD34, and H3K27me3 loss are also used diagnostically. 

 

The tumors can arise sporadically, post-radiation, or in the context of NF1. Histologic 

variants include epithelioid MPNSTs and those with rhabdomyoblastic differentiation 

(malignant Triton tumor), both of which tend to have worse outcomes. 

 

Molecular and Genetic Features 

MPNSTs are genetically complex tumors. In NF1-associated cases, biallelic loss of NF1 is a 

primary event. Subsequent mutations in TP53, CDKN2A, SUZ12, and EED—components 

of the polycomb repressive complex 2 (PRC2)—lead to global epigenetic dysregulation, 

notably loss of H3K27me3 expression, which is a useful diagnostic marker. 

 

Recent genomic studies have identified common alterations including: 

 Chromosomal instability 

 Overexpression of EGFR 

 Loss of tumor suppressor genes (e.g., PTEN) 

 Aberrations in RAS-MAPK and PI3K-AKT pathways 

 

These discoveries have opened potential avenues for targeted therapy. 

 

Clinical Presentation 

MPNSTs typically present as rapidly enlarging, painful soft tissue masses, often deep-seated 

and located along major nerve trunks (e.g., brachial plexus, sciatic nerve). In NF1 patients, 
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any rapid growth or pain in a pre-existing neurofibroma warrants suspicion. Symptoms vary 

based on tumor location and may include motor or sensory deficits. 

 

Diagnostic Approaches 

Diagnosis is based on a combination of clinical assessment, imaging, histopathology, and 

molecular studies. MRI is the imaging modality of choice, often revealing a heterogeneous 

mass with necrotic areas. PET-CT can help in staging and assessing treatment response. 

 

Histopathological diagnosis can be challenging due to overlap with other spindle cell tumors. 

Immunohistochemistry and molecular profiling, including assessment for H3K27me3 loss 

and NF1 mutations, aid in accurate diagnosis. 

 

Treatment 

Surgery 

Complete surgical resection with negative margins is the cornerstone of treatment and offers 

the best chance for cure. However, due to tumor location, achieving clear margins is often 

difficult. 

 

Radiation Therapy 

Adjuvant radiation improves local control, especially in high-grade or incompletely resected 

tumors. Preoperative radiation is sometimes used to shrink the tumor before surgery. 

 

Chemotherapy 

MPNSTs are relatively resistant to chemotherapy. Regimens including doxorubicin and 

ifosfamide are used, particularly in metastatic or unresectable cases, but responses are 

modest. 

 

Targeted and Emerging Therapies 

Research into molecular pathways has led to trials investigating MEK inhibitors (e.g., 

selumetinib), mTOR inhibitors, and PRC2-targeting agents. While early results are 

promising, no targeted therapies have yet demonstrated significant survival benefit in 

randomized trials. 

 

Prognosis 

MPNSTs carry a poor prognosis with 5-year survival rates ranging from 30% to 50%, 

depending on factors such as tumor size, location, resectability, and association with NF1. 
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NF1-associated MPNSTs tend to have worse outcomes. Local recurrence and distant 

metastases (most commonly to the lungs) are common, underscoring the need for improved 

systemic therapies. 

 

Future Directions 

Emerging genomic insights are shaping the future of MPNST management. Biomarkers for 

early detection, especially in NF1 patients, are a key research focus. Precision medicine 

approaches, including genomic profiling and immunotherapy trials, may eventually transform 

the treatment landscape. However, large multicenter studies are needed to validate these 

approaches and develop standardized treatment protocols. 

 

CONCLUSION 

MPNSTs are aggressive sarcomas with significant diagnostic and therapeutic challenges. 

Advances in molecular biology have improved our understanding of their pathogenesis, 

particularly in the context of NF1. While surgery remains the mainstay of treatment, novel 

targeted therapies and immunotherapies hold promise for improving outcomes in this difficult 

disease. Continued research is critical to develop more effective and individualized treatment 

strategies. 
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