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Abstract

A malignant peripheral nerve sheath tumor (MPNST) is very rare, representing 3 - 10% of all soft tissue sarcomas. Approximately half of all such tu-
mors are diagnosed in patients with neurofibromatosis type 1 (NF1). The extremities are involved most commonly, and the patient’s age is usually
20 - 50 years. Herein, we present a case of an MPNST that developed sporadically in an unusual location and in an unusually younger patient. A
16-year-old girl presented with dyspepsia and abdominal distension. Computed tomography (CT) demonstrated a well-defined mass approximately
12 cm in diameter in the lesser sac. The mass was composed principally of a heterogeneously enhancing solid portion and exhibited some cystic
changes. Clinically and radiologically, the mass appeared to be a gastrointestinal stromal tumor of the stomach. The patient underwent exploratory
laparotomy and mass excision. The surgical specimen revealed a solid firm mass measuring 13 × 13 × 6 cm. Histopathological and immunohis-
tochemical analyses identified an MPNST. The patient underwent adjuvant chemotherapy but developed local recurrence with peritoneal seeding
8 months after surgery. Despite treatment with a different chemotherapeutic regimen, the disease progressed systemically and the patient died 3
years and 5 months after surgery. The uncommon tumor location and CT findings of our present MPNST case provide valuable information in terms
of future clinical diagnoses of this rare but highly malignant disease.
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1. Introduction

A malignant peripheral nerve sheath tumor (MPNST)
is a very rare tumor, with an incidence of approximately
1:100,000 people per year (1). The term MPNST was
coined in 2002 by the world health organization to re-
place previous heterogeneous names, such as “malignant
schwannoma”, “malignant neurilemmoma”, “neurogenic
sarcoma”, and “neurofibrosarcoma” (2). The neoplasm
arises from a peripheral nerve and exhibits variable dif-
ferentiation toward one of the cellular components of the
nerve sheath (3). The tumor is a rare form of soft tissue
sarcoma, constituting 3 - 10% of all sarcomas (1). Approx-
imately 50 - 60% of MPNSTs develop in patients with neu-
rofibromatosis type 1 (NF1) (4). MPNSTs behave aggres-
sively, and the risks of local recurrence and metastasis are
significant. The 5-year survival rate is 30 - 50% despite ap-
plication of multidisciplinary therapy (5).

Patients are usually diagnosed at 20 - 50 years of age.
Only approximately 10% present at less than 20 years of
age (6). MPNST most commonly affects the extremities and
pelvis (1). Retroperitoneal involvement is rare. Herein, we
present a case of a 16-year-old girl with a massive MPNST in

the lesser sac. This case was diagnosed clinically and radi-
ologically as a gastrointestinal stromal tumor (GIST) of the
stomach, but pathologically, the tumor was diagnosed as
an MPNST after surgical resection. The patient lacked any
clinical evidence of NF1.

2. Case Report

A 16-year-old female presented to the Hallym university
sacred heart hospital in April 2012 with dyspepsia and ab-
dominal distension that had progressed during the prior
6 months. She had been taking medications to treat ac-
tive tuberculosis and iron-deficiency anemia. Physical ex-
amination revealed a palpable mass in the epigastric area.
The laboratory data were within normal ranges, except for
a hemoglobin level of 10.2 g/dL (normal, 12 - 16 g/dL). This
study was approved by the institutional review board of
the Hallym university sacred heart hospital, which waived
written informed consent because this case report is a ret-
rospective review of medical records.

Contrast-enhanced abdominopelvic computed to-
mography (CT) demonstrated a massive well-defined mass
approximately 12 cm in diameter in the lesser sac. Most
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of the mass was composed of heterogeneously enhancing
solid material and some cystic change was shown. The
mass compressed the lesser curvature of the stomach
anterolaterally, displaced the pancreas and splenic vein
inferiorly, and abutted the left kidney posteriorly (Figure
1). Neither lymph node enlargement nor any peritoneal
seeding nodule was observed. CT findings most likely
suggested that the tumor was a GIST arising from the
stomach. The serum levels of carbohydrate antigen 19 - 9
(CA19-9) and carcinoembryonic antigen were 73.08 U/mL
(normal, 0 - 27 U/mL) and 1.26 ng/mL (normal, 0 - 5 ng/mL),
respectively.

The patient underwent exploratory laparotomy and
mass excision. The large mass was adherent to the lesser
curvature and posterior aspect of the stomach and to the
superior margin of the pancreas and splenic vein. The sur-
gical specimen revealed a solid firm mass measuring 13 ×
13 × 6 cm. The external surface of the mass was generally
smooth but focally irregular and adhered to the adjacent
soft tissue. The cut surface of the mass was pinkish gray
and whitish, trabeculated, and hemorrhagic. No definite
necrosis was evident in the mass (Figure 2A). Microscopic
examination (Figure 2B - E) demonstrated that the tumor
consisted of spindle cells arranged in intersecting fascicles
and densely cellular areas alternating with less cellular ar-
eas. Nuclear palisading was observed adjacent to the cel-
lular fascicles. The high-power view revealed dense fasci-
cles of spindle cells with bulky, ovoid, and irregular cel-
lular nuclei. Elongated wavy-to-buckled nuclei were evi-
dent in the less cellular areas. Immunohistochemically,
the tumor was focally positive for S-100 protein (Figure 2F)
but negative for c-kit, alpha-smooth muscle actin, desmin,
CK, and CD34. Fluorescence in-situ hybridization for the
synovial sarcoma translocated gene was negative. These
histopathological and immunohistochemical findings in-
dicated that the tumor was an MPNST (3). The resection
margin was microscopically positive.

Postoperative abdominopelvic CT and [18F]-
fluorodeoxyglucose positron emission tomography-CT de-
tected no residual tumor. The serum CA19-9 level decreased
to 14.7 U/mL after surgery. The patient received adjuvant
chemotherapy (four cycles of doxorubicin/ifosfamide).
However, follow-up CT in December 2012 revealed local
tumor recurrence (a 6.3-cm-diameter mass) in the lesser
sac and peritoneal seeding. Two cycles of chemotherapy
(etoposide/ifosfamide/cisplatin) were administered, but
follow-up CT in February 2013 revealed progression of the
peritoneal seeding and a newly developed liver metastasis.
After receiving one more cycle of chemotherapy (gemc-
itabine/docetaxel), the patient was lost to follow-up. She
expired on September 2015.

3. Discussion

An MPNST arising in the abdomen is very rare, and to
the best of our knowledge, only a few cases of retroperi-
toneal MPNSTs have been reported (7, 8). Various neo-
plastic diseases develop in the lesser sac. They usually
mimic gastric or pancreatic tumors. As the tumor of our
case was large, its origin was difficult to define; either
the stomach or lesser omentum was a possibility. A mas-
sive, well-circumscribed mass exhibiting heterogeneous
enhancement and some cystic changes was apparent on
enhanced CT scans. Similarly, a malignant gastric GIST
usually presents as a large, well-circumscribed heteroge-
neous mass with a central region of low density (9). Based
on the CT findings and location of the mass, we assumed
that the tumor was a GIST arising from the lesser curva-
ture of the stomach or an extra-GIST of the lesser omen-
tum. The absence of any NF1 signs contributed to no sus-
picion of MPNST. Therefore, we did not conduct a preoper-
ative biopsy; the fragility of GISTs and the resultant risks
of hemorrhage and dissemination preclude preoperative
biopsy (10). The mass was pathologically identified as an
MPNST after surgery.

Retroperitoneal MPNST has been reported to develop
in the paraspinal region, close to a nerve trunk (11). The
CT features of an MPNST include a large heterogeneously
enhancing mass with an irregular or infiltrative margin,
invasion of adjacent organs or soft tissues, and bone de-
struction (11, 12). The CT findings of our case were differ-
ent except for the large heterogeneously enhancing mass.
Both the unusual tumor location and CT findings of our
present case of MPNST provide valuable information for fu-
ture clinical diagnoses.

MPNST is typically associated with a poor outcome
compared with those of other soft tissue sarcomas. The
recurrence rate is as high as 40%, and the most common
metastatic sites are the lungs and the bone (3). The 5-
year survival rate ranges from 30 to 50% (5). The neg-
ative prognostic factors for MPNST are similar to those
for other soft tissue sarcomas and include the tumor site
(head, neck, and trunk vs. the extremities), a large tumor
size, high-grade, and positive surgical margins (1). Some re-
ports suggested that NF1 patients with MPNST experience
poorer survival than do sporadic MPNST patients (13) al-
though this has not been a consistent finding (14). Tu-
mor size, tumor site, and microscopically incomplete re-
section explain the poor outcome of our present patient.
Her younger age may also have influenced her unfavorable
outcome (13).

Complete surgical resection is the mainstay of MPNST
treatment. Incomplete surgical resection increases the
risk of MPNST-specific death nearly six-fold (4). The tumor
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Figure 1. Computed tomography of the abdomen in a 16-year-old girl with dyspepsia and abdominal distension. A, B, Axial images show approximately 12 cm, large, well-
defined mass in the lesser sac. The mass shows heterogeneous enhancement with some low-density areas and cystic changes (arrowheads). The mass is displacing the stomach
(arrows) anterolaterally and the kidney (k) posteriorly. C, D, Coronal reformatted images show that the mass compresses the lesser curvature of the stomach (arrows) and
displaces the pancreas (p) and splenic vein (open arrow) inferiorly.

location in our present case adversely affected creating
an adequate surgical margin (15). Adjuvant radiotherapy
may improve local tumor control; however, any evidence
that survival is prolonged by radiotherapy is limited (16-
18). If the preoperative diagnosis had been correct (iden-
tification of MPNST with a biopsy), neoadjuvant radiother-
apy may have reduced the tumor volume, rendering com-
plete excision possible (19). Role of chemotherapy for MP-
NST was proved more in pediatric patients than in adults.
The overall response rate to primary chemotherapy was re-
ported as 45% in a group of pediatric MPNST patients (6).
First-line chemotherapy typically consists of a combina-
tion of ifosfamide and doxorubicin (1). In our present case,

the MPNST recurred and progressed systematically despite
the use of these chemotherapeutic agents. Research on the
molecular pathway involved in MPNST pathogenesis and
the development of effective target agents would aid in
treatment of this very aggressive malignancy.

In conclusion, MPNSTs remain diagnostically and ther-
apeutically challenging. This case report improves our un-
derstanding of this extremely rare but highly malignant
disease.
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Figure 2. The surgical pathology. A, Macroscopically, the tumor is a whitish-gray oval, firm solid mass measuring 13 × 13 × 6 cm, the external surface of the mass is mostly
smooth but focally irregular and adherent to soft tissue; B, Microscopically spindle tumor cells are arranged in intersecting fascicles with alternating densely cellular areas
and less cellular areas; C, Nuclear is evident adjacent to the cellular fascicles; D, The high-power view reveals dense fascicles of spindle cells with bulky, ovoid, and irregular
cellular nuclei; E, Elongated wavy-to-buckled nuclei are shown in the less cellular areas; F, Immunohistochemically, the tumor is focally positive for S-100 protein.
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