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Case Report

Intrathoracic Malignant Peripheral Nerve Sheath Tumor:
Histopathological and Immunohistochemical Features
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ABSTRACT

Malignant peripheral nerve sheath tumor (MPNST) is a rare nerve sheath tumor derived from

Schwann cells or pleuripotent cells of neural crest. Neurogenic tumors make about 10-20% of all

mediastinal tumors. Incidence of MPNST is 0.001% in general population and 0.16% in patients

with neurofibromatosis I (NF I). We report a case of 60 year female presenting with progressive

cough and breathlessness for2 years. The CECT revealed multiple focal enhancing lesions along

inferior mediastinal pleural surface and along lateral pleural surface. A thoracotomy and tumor

excision was done and MPNST was diagnosed on microscopy and immunohistochemistry. This

case highlights that this unusual tumor may involve lung parenchyma. So this possibility should

be kept in mind in patients with intrathoracic mass.
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Introduction

PNST is a rare and aggressive sar-

coma, a malignant counterpart of

benign tumors of neurogenic origin
such as schwannoma and neurofibroma. It ac-
counts for 5-10% of all soft tissue sarcomas.
In the past, other terms like malignant schwan-
noma, malignant neurilemmoma, or neurogenic
sarcoma were also used for MPSNT(1).It arises
from Schwann cells or pleuripotent cells of neu-
ral crest with an incidence of 0.001% in general
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population and 0.16% in patients with NF I (2).
Large and medium-sized nerves are more often
involved than small nerves. It is more commonly
seen in extremities, head and neck. Intrathoracic
MPNST is uncommon (3). It usually affects adult
people aged 20-50 years and develops in deeper
soft tissue. It is highly malignant with recur-
rence rate between 40-65% and metastasis rate
between 40—-68%. Both rates depend on tumor’s
degree of histological malignancy. The lungs are
the most common site of metastasis (1).
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Case Report

A 60 yr old female presented with progressive
cough and dyspnea sinetwo years ago. Physical
examination revealed typical findings of neurofi-
bromatosis including multiple cafe” au lait spots
on the back (more than 6, 1-3 cm in diameter),
freckling in the inguinal regions, and multiple
0.5-1 cm nodules all over the trunk. There was
no evidence of finger clubbing. Auscultation re-
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vealed decreased but coarse breathing sounds
over the right lower chest. Chest X- ray revealed
ill- defined areas of ground glass appearance
with basal atelectasis of right lung (Fig. 1a).
CECT showed multiple focal enchancing lesion
of size 9x8cm along inferior mediastinal pleural

surface, with two other large lesions of 8.8x5.8
cm and 6.8%3.8cm along lateral pleural surface
(Fig. 1b).

Fig. 1: a) X-ray showsill defined ground glass appearance with basal atelectasis of right lung; b) CECT
showsmultiple focal lesions of size 9x8cm along inferior mediastinal surface and two other lesions of

size 8.8x5.8cm and 6.8x3.8cm along lateral pleural surface

A thoracotomy and tumor excision procedure
was done. On gross examination, a gray white
encapsulated tumor measuring 10x8.5cm ex-
tending into lung parenchyma was identified.
The cut surface revealed tumor nodule measur-
ing 4x3x3cm inside lung parenchyma with sur-
rounding lung showing consolidation (Fig.2a).
Microscopically, the tumor showed oval to spin-
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dle shaped cells with hyperchromatic and pleo-
morphic nuclei arranged in dense cellular fas-
cicles admixed with matrix. The tumor showed
high mitotic activity >10/10 hpf (Fig.2b). On
immunohistochemistry, the tumor cells showed
vimentin positivity (Fig. 2c); CD 34 positivity
and focal positivity for S-100 (Fig. 2d) and so
the diagnosis of MPNST was confirmed.
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Fig. 2: A) Specimen showsgray white encapsulated tumor of size 10x8.5cm extending into lung

parenchyma with tumor nodule in lung of size 4x3cm; B) Oval to spindle shaped cells with hyperchromatic
and pleomorphic nuclei and tumor showsmitotic activity >10/10 hpf (H&E, x200); C) Vimentin positivity
in spindle cells consistent with MPNST (x100); D) S-100 focal nuclear and cyoplasmic positivity in

spindle cells consistent with MPNST (x40)

Discussion

MPNST is a rare neoplasm and accounts for
5-10% of all soft tissue sarcomas. It is slow
growing tumor and hence the patients are
asymptomatic for long time and signs of disease
such as pain and motor or sensory disturbances
appear late as a result of tumor pressure on nerve
(1). It is therefore usually detected in its advanced
stage when it has already reached a considerable
size.According to recent recommendations, a
sarcoma is defined as MPNST when at least one
of the following three criteria aremet (4):(a) a
tumor develops in a peripheral nerve, (b) a tumor
develops from a pre-existing benign nerve sheath
neoplasm, most frequently from neurofibroma,
(c) a tumor shows a set of histologic features
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consistent with Schwann cell differentiation.
Around 40-50% of MPNST cases appear in
people suffering from Recklinghausen’s disease
(4-6). Neurofibromatosis I (NF I) is an autosomal
dominant neurocutaneous disorder with estimated
birth incidence of 1 in 2500 and prevalence of
1 in 5000 (2). The NF I gene mutation is on
chromosome 17, and its product, neurofibromin,
normally functions as a tumor suppressor to
reduce cell proliferation by inactivating the proto-
oncogene p21-ras. NF I patients, therefore, have
an increased predilection for the development
of both benign and malignant nerve sheath
tumors(7).

MPNST are usually big, rubbery and cut surface
is tan white in color with areas of necrosis and
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hemorrhage. In classic forms microscopy shows
presence of spindle cells arranged in dense
cellular fascicles that resemble fibrosarcoma
and therefore they are included in spindle cell
neoplasms. The tumor cells have slender nuclei
of wavy contour and indistinct cytoplasm. Cells
are arranged in sweeping fascicles pattern. S-100
positivity is seen in 50-90% of cases but staining
is usually focal (4). The tumor cells show diffuse
positivity for vimentin. These findings are
consistent with our case.

MPNST is known to occur in many differen-
tiation patterns. In about 15% cases, epithelioid
or heterologous differentiation is seen; the lat-
ter includes rhabdomyoblasts, smooth muscles,
bone, cartilage and neuroendocrine component.
The most common heterologous component is
rhabdomyoblast differentiation, first reported by
Masson in 1932 and named as ‘malignant triton
tumor’ by Woodruff. In a case reported by Guo
et al six kinds of differentiation, including rhab-
domyosarcomatous, chondral, glandular, neu-
roendocrine, gangliocytic and liposarcomatous
components were observed in a background of a
classical MPNST (5). The diagnosis of MPNST
with multiple mesenchymal differentiations is
difficult and should be differentiated from rhab-
domyosarcoma, osteosarcoma, chondrosarcoma
or liposarcoma. Other differential diagnosis in-
cludesschwannomas, neurofibromas, fibrosar-
coma, leiomyosarcoma, synovial sarcoma (CK7
positive) and other spindle cell tumors. Fo-
cal S-100 positivity favors MPNST rather than
schwannomas which show diffuse S-100 posi-
tivity. Fibrosarcoma, monophasic synovial sar-
coma and leiomyosarcoma show spindle cells
with focal fasicular arrangement. A combina-
tion of S-100 and cytokeratin (CK) staining with
smooth muscle antigen (SMA) is important in
distinguishing them from MPNST. Thirty percent
cases of synovial sarcoma are S-100 positive.
Leiomyosarcoma show positivity with SMA and
morphologically the nuclei in leiomyosarcoma
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have more blunted ends. The epithelioidvariant
of MPNST has malignant epithelioid cells with
polygonal configuration with abundant eosino-
philic cytoplasm and prominent nucleoli. Such
very prominent nucleolisation may be confused
with malignant melanoma. In such cases HMB-
45 or Melan-A negativity in these cells helps in
diagnoses of MPNST.

The treatment of choice is surgery, regardless
of tumor being a primary or recurrent one (1).
The method of surgery depends on size, affected
area, risk of nerve injury, degree of malignancy
and distance from lungs and pelvis and also on
tumor character (primary or recurrent) (8). The
surgery is radical with excision of tumor with ad-
jacent vessels, nerves, muscles and bone (6,9).
In patients with unresectable tumor chemo-
therapy and radiotherapy are modality of treat-
ment. Radiotherapy may delay recurrence but
has little effect on long-term survival. Standard
chemotherapy for advanced soft tissue sarcoma
in adults involves single-agent doxorubicin and
has a poor response rate of 12% (2); furthermore,
neurofibromatosis I is one of the most significant
prognostic factors indicating poor outcome with
chemotherapy against MPNST (10,11). Radio-
therapy and chemotherapy can be used as pal-
liative treatment to prevent micrometastasis and
to reduce symptoms (1). The prognosis is worse
when MPNST appears in patients with NF I (five
year survival rate 16-23% in comparison to 47-
53% in patients without NF I) (8).

In our patient, complete resection of tumor was
done. The margins were negative for tumor in-
filtration. The isolated lymph nodes submitted
were also free from tumor metastasis. The patient
was discharged within 10 days and is on every 3
months follow up.

To conclude, this case highlights that MPNST
may involve lung parenchyma. So this possibil-
ity should be kept in mind in patients with intra-
thoracic mass.
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