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arare softtissue sarcomain a patient with neurofibromatosis type 1
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Abstract

Neurofibromatosis is a genetic disorder with
multisystem involvement. Malignant peripheral nerve
sheath tumours (MPNST) are one of the soft tissue
sarcomas associated with neurofibromatosis typel
(NF-1). These tumours are relatively rare and mostly
occur in proximal portions of the upper and lower
extremities and the trunk. MPNST of the thoracic
cavity has rarely been reported. This case report
describes a woman with NF-1 who presented with
progressive dyspnoea and was found to have a
mass in the thoracic cavity. She underwent partial
resection and was found to have MPNST. Intra-
thoracic MPNST have a bad prognosis often needing
neoadjuvant chemotherapy or chemoradiation pre/
post resection.
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Introduction

Neurofibromatosis (NF) is a genetic disorder with
three distinguishable forms named NF type 1(NF-1),
type 2 (NF-2), and schwannomatosis. Among these
three types, NF-1 is the most common.* NF-1 occurs
due to mutation in NF 1 gene located on chromosome
17 and it could be either spontaneous or inherited with
autosomal dominant pattern.? NF 1 gene encodes
neurofibromin; a protein that participates in cell
proliferation and differentiation and functions as a
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tumour suppressor. NF-1 has an estimated incidence
of 1 in 3000 to 3500 individuals.2®

It has been observed that the individuals with NF-1
have a high risk to develop tumours, both benign and
malignant, during their lifetime. Neurofibromas
(peripheral, cutaneous, plexiform and nodular), which
are benign, are the most common tumours. Other
tumours include optic pathway gliomas (OPG), low
grade astrocytomas, brain stem gliomas, soft tissue
sarcomas, some types of leukaemia and phaeochro-
mocytoma. Soft tissue sarcomas associated with NF-1
comprise malignant peripheral nerve sheath tumours
(MPNST), rhabdomyosarcoma, gastrointestinal
stromal tumours and glomus tumours.!

Clinical presentation

A 29-year-old woman, known patient with
neurofibromatosis, was admitted to Teaching Hospital,
Jaffna with complaints of dry cough and shortness of
breath over one-week duration. She had pleuritic type
of chest pain and palpitations. She denied history of
fever. There was no contact history of tuberculosis or
SARS-Co-V2 infection.

On examination, she had numerous neuro-
fiboromas. She was tachypnoeic, afebrile and not pale
or cyanosed. Oxygen saturation (SpO,) on room air
was 98%. Blood pressure was 121/73 mmHg with pulse
rate of 140 bpm. Auscultation of lungs revealed bilateral
rhonchi and reduced breath sounds in right middle and
lower zones. Chest radiography showed a mass lesion
in the right lung field. Echocardiography was normal.
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Contrast enhanced computerized tomography (CECT)
of chest showed a large (16.3x12.3x9.4 cm) hetero-
geneously enhancing extra pulmonary mass with intact
tissue planes in the right hemi thorax consistent with
plexiform neurofibromas. Right lung was partially
collapsed. There was a similar smaller lesion in the
left hemi thorax. There were no pathological mediastinal
lymph nodes (Figure 1). White blood cells 12.3 x 10°/L
(4-11), haemoglobin 10.1 g/dL (11.0-16.0) platelets 516
109/L (150-450) and ESR 25 mm/1st hour (0-30) and
CRP was 68 mg/L (0-3). Rest of the investigations were
normal and retroviral and TB screenings were negative.

She was commenced on intravenous ceftriaxone
1g b.i.d, oral clarithromycin 500mg b.i.d and intra-
venous dexamethasone 8mg t.i.d. Her oxygen
saturation and haemodynamic parameters were closely
monitored. She was transferred to National Hospital
for Respiratory Diseases (NHRD), Welisara for urgent
surgical intervention.

At NHRD, she underwent clamshell thoracotomy
and was found to have a haemorrhagic pleural effusion
and tumour in apical and posterior aspect of chest
compressing the right lung with infiltration into lower
superior vena cava. Deposits were noted in pericardium
and upper lobe of left lung. Debulking of right sided
tumour and resection of pericardial deposits were done.
Deposits in the left lung were left untouched as it
required a complicated lobectomy. Her post-operative
recovery was uneventful. Pleural fluid culture was
negative for bacteria. Histological examination of the
resected right thoracic mass was consistent with a
high-grade sarcoma (Figure 2). Tumour cells showed
positivity for S-100 protein with around 50% positivity
for Ki 67 protein. Immunohistochemistry was negative
for smooth muscle actin (SMA) and CD 34 proteins.
Pericardial deposits did not show evidence of
metastatic sarcoma. She was subsequently referred
to the oncology team for further management.

Figure 1. Plain chest CT scan mediastinal window (left) and CECT axial
view (right) showing mass lesion in right hemithorax.

Figure 2. Light microscopy of the resected tumour. Low power magnification (x4) shows marbled
appearance (left). High power magnification (x40) shows elongated nuclei and bipolar processes (right)

Vol. 52, No. 1, 2021

41



Case report

Figure 3. High power magnification (x40) of
immunohistochemistry staining shows positivity

for S-100 (arrows)

Figure 4. Tumour cells stained negative for CD34 (left) (x4 magnification) and SMA
(right) (x10 magnification) in immunohistochemistry. The enhanced vascular staining
of CD34 is due to the endothelial cells which is a normal finding.

Discussion

MPNST is a rare soft tissue malignancy and
around 50% of cases are found in patients with NF-1.
It often occurs in adulthood.*5 About 3% to 10% of
patients with NF-1 develop a MPNST.® Regarded as
devastating tumours, most of the MPNSTs in NF-1
end up in poor outcome.*® The incidence of MPNST is
1in 100,000 persons. MPNSTs appear to occur much
earlier in patients with NF-1 when compared to the
normal population.® Although MPNSTs can occur
anywhere in the body, they are usually found in
extremities and the trunk. MPNSTs are very rarely
found in the thoracic cavity as in this case.5"® In a
case series, intrathoracic MPNSTs were found at the
mediastinum (anterior, middle and posterior), in the
chest wall, in the lung, and in the paraspinal region.®
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Patients with thoracic cavity MPNSTs present
with, pleuritic chest pain, back pain, painful chest wall
lumps, arm pain, and dyspnoea. Asymptomatic
presentation also has been documented.®

MPNSTs usually arise from pre-existing plexiform
neurofibromas or perineuriomas, and exhibit a 20-fold
increased risk with the former. MPNSTs can arise de
novo from normal nerves as well.%° Clinically rapid
changes in tumour size, onset of significant pain and
progression of neurologic deficit are indicative of
malignant transformation.®

Imaging is not reliable to differentiate malignant

and benign tumours, although some features such as
tumour size >5 cm, tumour invasion of fat planes,
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presence of perilesional oedema and poorly defined
tumour margins are strongly suggestive of the former.
In this case, except the size of the mass, there were
no typical features favouring a malignant trans-
formation. In these circumstances fluorodeoxyglucose-
positron emission tomography (FDG-PET) could be
useful in detecting a malignant tumour but its use is
hindered by low specificity.

Definitive diagnosis is made by demonstrating the
histology of tumour biopsy.® Histologic findings are of
a wide range and usually include cells with elongated
nuclei and bipolar processes resembling Schwann
cells, presence of a fascicle formation, mitoses,
necrosis and extreme nuclear anaplasia.*® In low power
magnification, these tissues show marbled appearance
due to alternating hypocellular and hypercellular areas
with perivascular accentuation. Glandular elements are
usually absent.*?

S-100, CD56 and protein gene product 9.5 (PGP
9.5) are considered sensitive markers for MPNST.
Though S-100 is generally considered as the best
marker for MPNST, it has limited sensitivity of 50-90%
rendering their diagnostic utility in question while CD56
and PGP 9.5 lack specificity. Nestin, which is more sensi-
tive, could be useful in the diagnosis when used in
combination with above mentioned tumour markers.*®

Staging and treatment of MPNSTs are similar to
malignant soft tissue sarcomas. For MPNSTs arising
in extremities, which are the commonest sites, surgical
resection with a sufficient wide margin is the preferred
treatment. Adjunctive radiotherapy, either pre-operative
or post-operative, can help to salvage the limb and
improve local control to achieve wide excision margins.
Nerve grafting is not appropriate. At other sites, wide
excision is usually impossible due to the complexity
of local anatomy.® As with other soft tissue sarcomas,
chemotherapy is mainly reserved for unresectable
tumours and metastatic MPNSTs.%4

Surgery has been the treatment of choice
whenever possible in case of intrathoracic MPNSTSs.
Neoadjuvant chemotherapy or chemoradiation is given
in patients with a large tumour mass. Patients with
nonradical resection receive adjuvant chemotherapy.®
This patient’s tumour was not completely resectable
and she underwent debulking surgery followed by
chemotherapy. Neoadjuvant chemotherapy/chemora-
diation was not considered in this patient as there was
no convincing evidence for malignant transformation
before surgery.

Prognosis of MPNSTs are poor despite aggressive
surgical and radiation treatment with a 5-year survival
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rate ranging from 34%-64%. Poor prognostic factors
are tumours > 5 cm, higher tumour grade, association
with NF1, older age, distant metastases at the time of
diagnosis, and inability to achieve tumour-free margins
(Figure 3).81°

Conclusion

MPNST is a complication associated with NF-1.
Albeit very rare, these tumours carry bad prognosis.
Management, which mainly consist of surgical
resection, is often complicated by the anatomical site
of the tumour. Intra thoracic MPNSTs are much rarer
and often need neoadjuvant chemotherapy or
chemoradiation prior to surgery. MPNSTs which are
not suitable for resection need chemotherapy.
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