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Abstract: 

This case report aims to contribute to the understanding and to present a new look on the treatment 

of a rare, aggressive and poorly understood pathology, known as malignant tumor of the peripheral 

nerve myelin sheath. The objective of this research is to help building a better understanding of this 

pathology and to evaluate what is new in diagnosis and treatment. We used PubMed’s articles with 

the descriptors: malignant peripheral nerve sheath tumor, Ki67, and malignant tumor 

immunohistochemistry of the peripheral nerve sheath. Seventeen articles were  selected. We also used 

the descriptor “sarcoma staging” for the visualization of a book chapter and a journal. Malignant 

neoplasm of the peripheral nerve myelin sheath is a disease that mainly affects neurofibromatosis-1 

or patients with prior radiotherapy, but may occur randomly, as with the patient in question. Due to 

illness multiple incidence locations, the symptoms may be late and staging is difficult. The staging is 

performed taking into account the size of the primary tumor, its location, lymph node involvement, 

presence of distant metastases and degree of cell differentiation. The diagnosis is made after resection 

of the piece with anatomopathological and immunohistochemical analysis, which may delay the 

treatment. Therefore, it has been seen that the most common treatment continues to be complete 

surgery with free margins, but there are promising studies in the genetics field for the treatment and 

better understanding of this pathology. 
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Introduction: 

Malignant peripheral nerve sheath tumor (MPNST) is rare, consisting of less than 10% of sarcomas 

and 1% of all malignancies.  

These  morbidities have only two scientifically proven risk factors: neurofibromatosis type 1 (NF1) 

and previous radiotherapy, the rest of the cases that do not have such factors are considered sporadic.1 

In a patient with neurofibromatosis type 1, the incidence increases from 5 to 42% of cases.2 They 

prevail in females between 30 and 50 years of age, but 10 to 20% of cases occur in a pediatric 

population.3,4 

Several patients present clinical manifestations due to the rapid growth of tumor mass. Commonly, 

the carriers have pain and sensory and/or motor deficits due to nerve compression.5 These tumors 

originate from any cell of the myelin sheath, such as perineural cells, fibroblasts, or Schwann cells. 

The diagnosis of this pathology is arduous and its nature is considered aggressive due to poor response 

to chemotherapy and radiotherapy. The imaging examination of choice is magnetic resonance 

imaging (MRI) because of the ability to differentiate neurogenic soft tissues from non-neurogenic 

ones, but other imaging tests may contribute. Computed tomography plays an important role in the 

evaluation of tumors of retroperitoneal localization and in the detection of metastases. On the other 

hand, proton emission computed tomography (PET-CT) is essential in the determination of recurrence 

of the disease and in the detection of metastases.3 

The   gold standard exam to confirm the diagnosis is the histopathological analysis, characterized by 

alternation of hypocellular and hypercellular areas or a diffuse growth pattern of spindle cells that are 

asymmetrical with hyperchromatic or corrugated hyperchromatic nuclei arranged in palisade or spiral 

forms, associated with immunohistochemistry, which 50% to 90% of the cases stain for S-100 protein, 

50% for myelin basic protein, 40% for CD57 and positivity for p-53.3,6,7 

The prognosis depends on the size of the tumor (tumors >5cm have worse prognosis), positive 

surgical margins, histological differentiation and association with NF1. Local recurrence is between 

40-65%, and recurrence at a distance between 40-68%, with sarcomas having the highest rates of 

recurrence. Five-year survival rates range from 34-64%. The treatment is primarily surgical and the 



whole extent of the tumor must be excised, because the illness does not have a good response to 

neoadjuvant treatments.3,5,6,7,8 

The present case report aims to contribute to the literature of this tumor as yet unknown, but very 

aggressive, with a high morbidity and mortality rate in 5 years. 

 

Case Report 

Female patient, 51 years old, G4P4A0, with a previous history of uterine myomatosis (3 submucous 

leiomyomas, 1927 cm³ uterus) that was submitted to total abdominal hysterectomy and bilateral 

salpingectomy, one year later developed abdominal pain with increased intensity in the last 2 weeks. 

On physical examination, the patient was hypochromic with erythema and infraumbilical ecchymosis, 

diffuse light pain on deep palpation, presence of hardened mass in the hypogastrium and left iliac 

fossa of difficult delimitation, absence of signs of peritoneal irritation. Laboratory examination 

showing anemia, plaquetosis and high lactate dehydrogenase. A pelvic ultrasound was performed, 

demonstrating a solid mass image in the pelvis.  

Computed tomography showed a large expansive formation of lobed and hypoattenuating contour, 

previously occupying a large part of the medial and lateral right portions of the abdominal cavity, 

measuring approximately 22.6 x 11.4 x 25.4 cm, with calcifications of permeation, displacement of 

the intestinal loops to the left lateral portion of the abdominal cavity, in addition to images similar 

characteristics in the right subdiaphragmatic region, about three, measuring on average 12.2 x 6.9 cm, 

compressing the hepatic parenchyma, suggesting secondary involvement (carcinomatosis). It was 

indicated red blood cells transfusion and subsequent surgery.  

During exploratory laparotomy, a large amount of blood was observed in the abdominal cavity, it was 

resected small intestine, appendix and a mass adhered to the descending colon. During surgery, 

numerous nodules of mesentery were seen on the anterior and posterior sides of the right hepatic lobe, 

unresectable due to bleeding.  



 

Figure 1- Intraoperative findings of peritoneal spread of malignant retroperitoneal peripheral 

nerve sheath tumor: focal soft-tissue masses, nodules, or confluent areas within the mesentery.  

 

 

 

.  

 

Figure 2- Intraoperative findings: Large mesenteric nodules ressected in abdominal cavity 

suggestive of retroperitoneal involvement by malignant peripheral nerve sheath tumor. 

 

 



The anatomic-pathological analysis of the surgical specimen resulted in tumor-suggestive 

mesenchymal neoplasia and immunohistochemistry: smooth muscle actin, CD34, desmin and 

membrane-negative epithelial antigen, ki67 20%; p16 +; s100 +; PGP 9.5+, suggestive of malignant 

peripheral nerve sheath tumor.  

Six months after surgery, the patient started intense abdominal pain radiated to the lumbar region, 

polaciuria, chills, weight loss and edema in the lower right limb. At examination, she was 

hypertensive, hypocorous, dehydrated, abdomen in a board with ecchymosis in the epigastric region 

and pain in the palpation of the upper floor of the abdomen.  

Laboratory tests showed lactate dehydrogenase, alkaline phosphatase, gamma-GT, platelets and 

prothrombin activation time with significant increase.  

Abdominal tomography showed perihepatic and intrahepatic nodules and bulging of the anterior 

abdominal wall, with an estimated volume of 3,500 cc, as well as a compressive effect on the right 

kidney, liver and pancreas, and other smaller formations centered on left flank and pelvis.  

Due to the clinical picture and surgical impossibility, it was decided to initiate opioid and antiemetic, 

as well chemotherapy with Genzar and Docetaxel.  

Two months later, the patient developed cachexia, abdominal distension and hyperthympanism, with 

evidence of progression of neoplasia complicated with abscess or enterocolic fistula. Four days later 

the patient evolved with vomiting and constipation and a significant worsening of the clinical 

situation, turning the treatment into exclusive palliative care, with subsequent death. 

 

Discussion 

The patient had no pathological history of radiotherapy and neurofibromatosis type 1 (NF1 or Von 

Recklinghausen's disease), therefore classified as a sporadic case. She presented a slow detection of 

tumor location (retroperitoneal localization is uncommon, with an incidence of only 1-10%), 

compared to a previous history of gynecological surgery and non-specific symptomatology, thus, the 

long-term diagnosis was only tumoral. The involvement of adjacent organs was able to identify the 

location of the mass and to program an approach. The second tumor is the main prognostic factor, 



being even used for staging system.9 In addition, the tumor is usually well circumscribed, although it 

does not present a capsule.10,11 

Due to its rarity and the multiple possible affected locations, it is difficult to perform a staging system 

for the MPNST or the soft tissue sarcomas in general. This can be achieved through the TNM staging, 

in which T is related to the primary tumor, N  related to lymph nodes and M to metastases, also taking 

into consideration the histopathological grading according to the following tables (Table 1, 2, 3, 4 

and 5).12, 13
  

The patient in question presented a stage IV (T2bN0M1, high grade), since the tumor was larger than 

5cm, lymph node involvement was not visualized, but there were hepatic metastases (pulmonary 

metastasis was not investigated), s100 positive, and Ki67 20%. Other prognostic factors are free or 

compromised surgical margins, topography and association with NF1.2,5,7 

Table 1 - Primary Tumor 

T Primary tumor 

TX Primary tumor cannot be assessed 

T0 There is no evidence of primary tumor 

T1 

Tumor with 5cm or less in its largest 

dimension: 

T1a superficial tumor 

T1b deep tumor * 

T2 

Tumor greater than 5cm in greatest dimension 

T2a superficial tumor 

T2b deep tumor 

Source: Ministry of Health, TNM 2004 

*Retroperitoneal, mediastinal, and pelvic sarcomas are classified as deep. 

Table 2- Regional lympho nodes 

N Regional lympho nodes 

N0 Absence of regional lymph node metastasis 

N1 Regional lymph node metastasis 

Source: Ministry of Health, TNM 2004 

*Lymph node involvement is rare in soft tissue sarcomas, so when it cannot be evaluated, it is referred 

to as N0. 

 

 

 



Table 3 - Metastasis at distance 

M Metastasis at distance 

M0 Absence of distant metastasis 

M1 Presence of distant metastasis 

Source: Ministry of Health, TNM 2004 

Table 4- Degree of histopathological differentiation 

 

Two-degree system Three-degree system Four-degree system 

Low Grade Grade 1 
Grade 1 

Grade 2 

High Grade 
Grade 2 

Grade 3 

Grade 3 

Grade 4 

Source: Ministry of Health, TNM 2004 

 

Table 5- Tumor stabilization 

 

Stadium IA 
T1a 

T1b 

N0 

N0 
M0 Low grade 

Stadium IB 
T2a 

T2b 

N0 

N0 
M0 Low grade 

Stadium IIA 
T1a 

T1b 

N0 

N0 

M0 

M0 
High grade 

Stadium IIB T2a N0 M0 High grade 

Stadium III T2b N0 M0 High grade 

Stadium IV Any T 
N1 

Any N 

M0 

M1 
Any grade 

Source: Ministry of Health, TNM 2004 

 

The s100 protein is a marker of neural crest differentiation, and may be negative in some patients 

with MPNST indicating cell differentiation; if it is present, it increases the risk of metastasis, local 

recurrence and mortality. Ki67, however, represents the mitotic index and is used for prognosis in 

breast tumors and lymphomas, for example in the case of MPNST Ki67 ≥ 20% is an independent 

prognostic factor, with a mortality increase of 2.81% when compared to Ki67 < 20%.14 

The patient of the case, besides presenting the worsening prognostic already mentioned, had 

numerous implants in abdominal cavity and impossibility of resection of the mass due to its 

adhesions. 



 Besides the rapid development of the tumor, there was no possibility of performing the main 

therapeutic strategy that we have today, which is surgery with complete resection of the disease. 

The treatment is based on local control measures as a way to avoid disease spread.4 The surgery must 

be focused on extensive free margins and adjuvant radiotherapy, although the prognosis is guarded.15 

The use of radiotherapy is conflicting, some studies have shown improved local control of the tumor 

and others have not determined this therapy as an improvement in prognosis. Thus, this is a choice in 

tumors larger than 5 cm, irresponsive to other therapies or with surgical excision very close to the 

tumor margin.4 MPNST is resistant to chemotherapy, but some studies suggest that cases related to 

NF1 have a worse response to this treatment. Nevertheless, for a better outcome, it is important to 

initiate chemotherapy in the cases of unresectability, as was done to the patient of this case report, 

however, she evolved to death after two months.4, 1 

For diagnostic purposes, the standard gold on image method is MRI, with Positron Emission 

Computed Tomography and contrast computed tomography ideal for evaluating metastasis, which 

was chosen for the case in terms of cost-benefit.8 PET-CT is a good tool for disease staging and for 

metastasis tracking, with a sensitivity of 89 to 100% and a specificity of 72 to 95%.4 However, this 

examination was not carried out in this case probably due to lack of financial resources.16 

Nevertheless, there is no consensus on the diagnostic criteria, therefore, molecular analysis has been 

widely accepted. The diagnosis is only conclusive after immunohistochemistry, whereas in the 

histology MPNST resembles other mesenchymal tumors, with hypo / hypercellularity pattern, 

fusiform palisade cells with hyperchromatic nuclei, giant cells and necrosis.6,10  

In immunohistochemistry the most reliable marker of MPNST is the positivity for the s100 protein, 

despite having a positivity of 50-90% only. High levels of p53 and Ki-67 are found in MPNST, which 

was found in the patient. In addition to these, the patient presented positivity for the s100 marker, 

common in 50 to 60% of the cases, a marker factor with a high rate of tumor differentiation and 

characteristic of neoplasms of neural origin, although it is also expressive in other tissues. Other 

markers are still under study.7,10 



It is essential to discard the main differential diagnoses, which consist of: leiomyosarcoma, 

angiosarcoma and malignant melanoma. The prognosis is not favorable. MPNST has a high rate of 

recurrence and metastization of 59% of cases, as presented in the patient. The main site is pulmonary, 

however in our case, the dissemination was hepatic.10, 2 

The fatal evolution in relation to the prognostic factors found in the transoperative period (T2bN0M1, 

high grade) reinforces the need to divulge these cases to the knowledge of the medical community 

and to discuss the maximum effort in transoperative conduction, in view of the poor response to 

adjuvant therapies. Currently the field of gene therapy is increasing the survival of patients with 

cancer and, although we have not yet had an approved therapy for MPNST, this field has been 

evolving. As an example we have a discovery that in these tumors an overexpression of aryl 

hydrocarbon receptors (AHR) occur and that when antagonists like CH223191 or trimethoxyflavone 

tumor are used, apoptosis happens.17 

It is known that AHR is responsible for activation of ß-cathelin genes that bind to genes that encode 

myelin, because it was observed that mice in which the aryl hydrocarbon receptor or the RNA of this 

receptor were not expressed, they had locomotion problems and narrow myelin sheaths. In addition, 

some genes involved in the tryptophan pathway leading to the synthesis of quinurenine (AHR 

endogenous ligand) are increased in MPNST, namely IDO1 and TDO2.17 

 

Conclusion 

Finally, we consider that one of the great discussions in these cases is undoubtedly the possibility of 

surgical reintervention to try to complete resection of the disease after diagnostic confirmation 

whenever there are clinical conditions for such, due to the illness low frequency, impossibility to 

standardize the patients affected by the disease (as a result of the symptomatology related to site of 

emergence, histopathological diagnosis and immunohistochemical confirmation are all 

postoperative), high relapse and low response to adjuvant therapy. 



A promising field is genetic therapy, which will thrive if all cancer treatment centers provide 

worldwide genomic and immunohistochemical databases for the future development of biomarkers, 

improving the understanding of the pathology and thus its diagnosis, treatment and prevention.  
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