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Case Report

Introduction

Malignant peripheral nerve sheath tumors (MPNSTs) 

are rare and aggressive sarcomas that arise from the pe-

ripheral nerve sheath. Approximately 50% of these tumors 

are associated with neurofibromatosis type 1 (NF1)1. An 

MPNST can occur in any part of the body, and 5.5% are 

found in the retroperitoneal space2. Many MPNSTs result 

from transformation of a benign peripheral nerve sheath tu-

mor3. We report on a patient with NF1 and an MPNST lo-

cated in the retroperitoneal space. Two months after tumor 

resection, multiple abdominal tumors were diagnosed ;  

they rapidly progressed and caused the patient’s death 2 

months later.

Case Presentation

A 28-year-old man in whom NF1 had been diagnosed 

in childhood presented with increasing abdominal pain. On 

examination, the abdomen was distended and tender with a 
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ABSTRACT
Background : Malignant peripheral nerve sheath tumors (MPNSTs) are rare, aggressive soft-

tissue tumors associated with high rates of local recurrence and metastasis.
Case presentation : A 28-year-old man with neurofibromatosis type 1 in whom a benign retro-

peritoneal peripheral nerve sheath tumor had been diagnosed 4 years earlier on the basis of fine-nee-
dle aspiration presented with increasing abdominal pain. Computed tomographic examination showed 
tumor enlargement, superior mesenteric artery (SMA) encasement, and intratumoral hemorrhage. 
Surgical resection with SMA preservation was performed ; however, the tumor capsule partially rup-
tured during SMA dissection. Histopathological and immunohistochemical findings were consistent 
with MPNST and suggested that malignant transformation had occurred. Two months after surgery, 
multiple tumors were diagnosed in the abdominal cavity. The tumors were extremely aggressive and 
incurable, resulting in the patient’s death 4 months after resection.

Conclusions : Peripheral nerve sheath tumors associated with neurofibromatosis type 1 can un-
dergo malignant transformation. After incomplete resection, MPNST can be aggressive and spread 
rapidly.

 (Jikeikai Med J 2022 ; 69 : 1-6)
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palpable firm mass in the left upper quadrant. Four years 

earlier, computed tomography (CT) had revealed a 30-mm 

diameter retroperitoneal tumor around the superior mesen-

teric artery (SMA) (Fig. 1A). Endoscopic ultrasound-guided 

fine-needle aspiration of the tumor revealed it was a benign 

peripheral nerve sheath tumor (Fig. 1B). The CT examina-

tion 6 months after the first CT had shown slight shrinkage 

of the tumor without treatment and further examinations 

every 6 months for 4 years had shown no significant 

change. Because the patient had had an allergic reaction to 

an iodinated contrast agent, non-contrast-enhanced mag-

netic resonance imaging had been performed 6 months ear-

lier (Fig. 1C). The CT examination at the time of this ad-

mission showed tumor enlargement (60 mm) and intratu-

moral hemorrhage (Fig. 1D), and abdominal angiography 

showed mild encasement of the SMA without contrast ex-

travasation (Fig. 1E). Laboratory findings were hemoglobin 

concentration, 12.4 g/dL ; hematocrit, 36.3% ; albumin 

concentration, 3.2 g/dL ; and C-reactive protein concentra-

tion, 5.62 mg/dL.

Because of the patient’s pain, we decided to perform 

surgery. Although the SMA was completely encased by the 

tumor, we believed the tumor was benign and planned com-

plete tumor resection with preservation of the SMA. After 

laparotomy was performed, the retroperitoneal tumor was 

identified. The tumor was well-encapsulated, elastic, and 

firm and displaced the pancreas cephalad and ventrally. The 

retroperitoneum was divided along the inferior margin of 

the pancreas. The tumor adherent to the pancreas was dis-

sected free, was meticulously dissected from the SMA, and 

removed (Fig. 2A). However, while the tumor was being 

dissected from the SMA, its capsule partially ruptured. The 

operation time was 205 minutes, and intraoperative blood 

loss was 910 mL. 

Histopathological examination of the resected speci-

mens revealed a 6.3 × 5.8 cm tumor mostly confined with-

in a fibrous capsule. The tumor had a grayish white solid 

component with large areas of hemorrhage, degeneration, 

and necrosis (Fig. 2B). Hematoxylin and eosin staining 

showed spindle-shaped cells arranged in sheets and a fas-

cicular pattern with eosinophilic cytoplasm. Nuclei were 

round to oval and had dense chromatin with visible mitoses 

(Fig. 2C, 2D). Immunohistochemical staining showed that 

the tumor cells were only partially positive for S-100 

(Fig. 2E). Staining for Ki-67 was positive in more than 70% 

of the cells (Fig. 2F). On the basis of these findings, 

MPNST was diagnosed. 

After surgery, the patient had a relief of abdominal pain 

and no complications. He was discharged on postoperative 

day 12. After the histopathological diagnosis of MPNST, 

when the tumor starts to grow, we intended to perform re-

resection with the SMA resection. Two months after sur-

gery, abdominal distension developed. A CT examination 

showed multiple tumors in the abdominal cavity (Fig. 3A, 

3B). The tumors were extremely aggressive and considered 

incurable, and the patient died 4 months after surgery. Ow-

ing to the patient’s family refusal, no autopsy was per-

formed. Because the recurrent tumors surrounded the 

SMA, they might have been caused by the tumor capsule 

having ruptured during surgery.

Discussion 

Of soft-tissue sarcomas, 4% are MPNSTs, which have 

a high risk of recurrence and a poor prognosis4. The lifetime 

risk of MPNST developing in a patient with NF1 is 9% to 

13%5. The median age at the time of tumor diagnosis is 31 

years5. Because MPNST is the leading cause of death in pa-

tients with NF14, it must be quickly diagnosed and treated. 

Risk factors for MPNST include deletion of the entire NF1 

gene, a family history of MPNST, and a mass that is firm, 

rapidly growing, and painful6. Prognostic factors for MPNST 

include tumor size, depth, location, and malignant grade but 

not age or sex7. Helpful for diagnosing MPNST are magnet-

ic resonance imaging and fluorodeoxyglucose positron 

emission tomography8.

A possible curative treatment of MPNST is complete 

surgical resection with negative surgical margins. However, 

after surgery, local recurrence or distant metastasis occurs 

in a majority of patients9. The present patient had a periph-

eral nerve sheath tumor that was initially benign but then 

transformed into a MPNST that recurred throughout the 

abdomen within 2 months of surgical resection. Complete 

resection is difficult if tumors have invaded blood vessels. 

In our patient, the tumor had not increased in size during 

the follow-up period of 4 years, and at the time of this ad-

mission, the rapid increase in tumor size was thought to be 

caused by intratumoral hemorrhage. Because we had 

planned to resect the tumor and did not suspect malignancy, 

we did not perform combined resection of the tumor and 
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Fig. 1.　(A) Computed tomographic examination 4 years earlier revealed a 30-mm diameter retroperitoneal tumor (white arrow-
heads) around the superior mesenteric artery (white arrow). (B) Endoscopic ultrasound-guided fine-needle aspiration of 
the tumor revealed it was a benign peripheral nerve sheath tumor. (C) Magnetic resonance imaging 6 months earlier 
showed a 30 mm retroperitoneal tumor (white arrowheads). (D) Preoperative computed tomography showed tumor en-
largement (60 mm) and intratumoral hemorrhage (white arrowheads). (E) Emergent abdominal angiography showed mild 
encasement of the superior mesenteric artery SMA without contrast extravasation.
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Fig. 2.　(A) During surgery, a well-encapsulated retroperitoneal tumor was identified displacing and adhering to the pancreas be-
fore dissection. (B) Histopathological examination revealed a 6.3 × 5.8 cm grayish white solid tumor mostly confined 
within a fibrous capsule, with large areas of hemorrhage, degeneration, and necrosis. (C) Hematoxylin and eosin staining 
(40× magnification) showed spindle-shaped cells arranged in sheets and a fascicular pattern with eosinophilic cytoplasm. 
Nuclei were round to oval with dense chromatin and visible mitoses. (D) Hematoxylin and eosin staining (100× magnifi-
cation). (E) S-100 staining was only partially positive for the tumor cells (100× magnification). (F) Ki-67 staining was 
positive in more than 70% of the cells (100× magnification).
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blood vessels owing to the risk of complications. Although 

it was considered after the postsurgical recurrence, we 

elected not to because of the rapid tumor progression.

The immunoreactivity of Ki-67, which is used to eval-

uate the tumor growth fraction, has been reported by one 

study to be in 5% to 65% of the tumor cell nuclei in 23/26 

patients with MPNSTs10. Another study has found that a 

high Ki-67 labelling index is associated with a poor prog-

nostic indicator for MPNST11. In the present patient, the 

Ki-67 index was extremely high, which might be associated 

with early recurrence of the MPNST. One case of early re-

currence of a nonretroperitoneal MPNST with high Ki-67 

has been reported12. A nationwide cohort study in the Neth-

erlands has found that localized retroperitoneal MPNSTs 

have a significantly worse outcome (median survival, 1.1 

years) than do MPNSTs in other sites (6.0 years)2 and has 

stated that resectability is the most important predictor of 

survival. Other series have shown that macroscopically 

positive surgical margins are strongly correlated with poor 

survival13,14. However, regional lymph node involvement is 

rare15.

In addition to surgery, optimal preoperative or postop-

erative adjuvant therapies for MPNST have not been estab-

lished. Adjuvant radiation therapy is generally recommend-

ed for patients with large high-grade lesions or with 

positive resected tumor margins16, but one study suggests 

that radiation therapy does not increase overall survival17. 

In addition, chemotherapy for MPNST is similar to treat-

ment paradigms for other soft-tissue sarcomas ; however, 

optimal regimens have not been clearly defined because 

current regimens have provided only a marginal survival 

benefit1. Clinical trials have also shown that outcomes are 

not improved by targeted therapies blocking several signal-

ing pathways known to drive MPNST pathogenesis1. There-

fore, our patient did not receive adjuvant therapy.

Due to the risk of malignant transformation, peripheral 

nerve sheath tumors in patients who have NF1 must be 

carefully followed up. Development of symptoms or tumor 

growth indicates the need for further investigation and con-

sideration of surgical resection. For tumors that cannot be 

completely resected or that develop metastases, multidisci-

plinary treatment is necessary.

In conclusion, peripheral nerve sheath tumors associ-

ated with NF1 can undergo malignant transformation. The 

resulting MPNST can be aggressive and spread rapidly af-

ter incomplete resection.
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