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Peripheral Nerve Sheath (PNS) tumours are rare neoplasms arising 
from deeper soft tissues, peripheral nerves, perineural cells, or 
Schwann cells with ectomesenchymal origins [1]. The incidence 
rate is between 4-13%, with the upper extremity being the most 
commonly involved site (45%) [2]. The role of Fine Needle Aspiration 
Cytology (FNAC), based on the cytomorphology of these neoplasms 
of the PNS, is challenging and often confusing, underscoring the 
complex diagnostic nature of the lesions. Therefore, FNAC details 
were highlighted by presenting a clinicopathological image and 
providing insight into the intricate cytomorphology involved.

A 55-year-old woman presented to the surgery outpatient 
department with complaints of swelling near the elbow joint of 
her left forearm, accompanied by dull, aching pain for one year 
[Table/Fig-1]. The swelling was initially small, but over 10 months, 
it gradually increased to its current size. There was no history of 
locoregional trauma or falls. Upon locoregional examination, a 
5×4 cm nodular swelling was observed, which was firm, fixed and 
tender, with surface ulceration of the skin present on the extensor 
aspect of the forearm, distal to the left elbow joint. There was no 
local temperature rise or involvement of the ulnohumeral joint. The 
general examination did not reveal any swelling at other sites. She did 
not provide any history of prior surgeries. The levels of electrolytes 
were within normal limits, and the serum urea and creatinine levels 
indicated normal kidney function.

sheath tumour, along with the need for FNAC correlation. FNAC was 
carried out under USG guidance. The smears were of high cellularity, 
revealing multiple fragments of spindle nuclear cells [Table/Fig-3]. A 
few fragments showed peripheral nuclear palisading and attempted 
whorling. In some areas, the cell borders exhibited feathery margins 
[Table/Fig-4]. These elongated spindle nuclei showed moderate 
pleomorphism and were hyperchromatic. A few cells demonstrated 
bipolar blunting of nuclei and prominent nucleomegaly with uneven 
chromatin [Table/Fig-5]. The cytoplasm of these cells appeared to 
merge with intracellular hyalines. There were also a few spindle bare 
nuclei with atypia and infrequent mitosis in the background. The 
diagnosis of malignant spindle cell neoplasm of peripheral nerve 
sheath tumour (MPNST) was offered.
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[Table/Fig-1]:	 Clinical picture showing a nodular swelling on the left forearm.

The patient underwent ultrasonography (USG) of the left forearm, 
which showed a well-defined, heterogeneously hyperechoic 
lesion in the subcutaneous plane. There was no evidence of bony 
involvement and a radiodiagnosis of a soft-tissue tumour was given. 
Resonance Imaging (MRI) revealed a well-defined ovoid mass in the 
subcutaneous plane. The lesion was heterogeneously hyperintense 
with areas of central necrosis [Table/Fig-2]. The differential diagnosis 
included fibrosarcoma, dermatofibrosarcoma protuberans, poorly 
differentiated carcinoma, malignant fibrous histiocytoma nerve 

[Table/Fig-2]:	 MRI showing well-defined hyperintense subcutaneous lesion.

[Table/Fig-3]:	 FNA smear shows fragments and clusters of pleomorphic spindle 
nuclear cells (Papanicolaou stain, 10x).

Following the cytodiagnosis, the patient underwent surgical 
resection of the tumour [Table/Fig-6]. The histopathology revealed 
pleomorphic spindle cells arranged in a fascicular arrangement. 
These cells exhibited scant wavy cytoplasm with marked 
anisonucleosis and a high N/C ratio. The hyperchromatic nuclei 
contained loose open chromatin, with nucleoli present in some. 



Shreya Giri Goswami et al., Cytological Features of Malignant Peripheral Nerve Sheath Tumour	 www.jcdr.net

Journal of Clinical and Diagnostic Research. 2025 Jan, Vol-19(1): EJ01-EJ0322

DISCUSSION
Spindle cell tumours of the Peripheral Nervous System (PNS) 
are malignant, aggressive soft-tissue tumours that exhibit more 
than one line of cellular differentiation [3]. These tumours have 
ectomesenchymal origin and constitute approximately 5-10% of all 
soft-tissue tumours [1]. They commonly occur in individuals aged 
20 to 63 years, with a predominance in females. The presented 
case involved a 55-year-old female, which aligns with findings from 
other studies. Dhingra KK et al., reported MPNST of the breast in 
a 38-year-old female [1]. Jimenez-Heffernan JA et al., conducted 
a cytomorphological study on 10 patients diagnosed with MPNST, 
noting a predominance of female patients, with ages ranging from 
20 to 86 years [4]. Gupta K et al., retrospectively analysed eight 
histopathologically confirmed cases of MPNST, observing a male-to-
female ratio of 1:3, with ages ranging from 22 to 60 years [5]. Parikh 
S et al., reported a case of a thigh mass diagnosed as MPNST 
in a 35-year-old female [6]. However, a large study conducted by 
Ducatman BS et al., on 120 cases of MPNSTs revealed that the 
mean age of occurrence was 34 years [7]. Trunks and extremities 
are the most common sites of involvement [2,3,6-9]. However, 
occurrences at rare sites such as the breast, parotid gland, and 
tongue have also been reported in the past [1,10,11].

MPNSTs, as the malignant counterparts of Schwannomas and 
Neurofibromas, sometimes closely emulate their clinical trajectories 
[3,7]. Consequently, preoperative diagnosis based on fine needle 
aspiration (FNA) cytomorphological details becomes critical. 
However, the co-existence of various peripheral nerve lesions can 
result in overlapping cytological features, making it a diagnostic 
dilemma. Moreover, there is a limited number of Indian studies on 
the topic due to relatively rare exposure to such lesions [1,3,5,6].

There are few studies in the literature where cytodiagnosis of 
MPNST has been made [3-6,10-12]. The observations made by 
the aforementioned authors detailed the findings as follows: i) highly 
cellular smears; ii) large sheets and groups of elongated, plump 
spindle cells; iii) cell clusters that also showed nuclear palisading 
in some cases; iv) ill-defined and merging cytoplasmic borders; v) 
wavy and slender nuclei with moderate to severe pleomorphism, 
containing uniform chromatin with prominent nucleoli; vi) mitotic 
figures observed in a few cases; and vii) a myxoid background 
consisting of fine, fibrillary stroma.

Wakely PE et al., detailed cytomorphological features in 55 cases 
diagnosed with MPNST [13]. They described cellular smears 
containing syncytial clusters and singly dissociated populations 
of uneven-sized cells. These cells were elongated, with some oval 
cells having smooth borders but inconsistently tapered. The cells 
contained granular, dispersed chromatin and there was a fibrillary 
metachromatic stroma in the background.

The cytomorphological features observed in the present case for 
diagnosing the malignant spindle cell type of PNST were similar to 
those in the studies mentioned above.

[Table/Fig-4]:	 FNA smear shows indistinct and feathery cytoplasmic borders 
(Papanicolaou stain, 40x).

[Table/Fig-5]:	 FNA smear shows polygonal-shaped highly pleomorphic nuclei with 
standout nucleomegaly (Papanicolaou stain, 40x).

[Table/Fig-6]:	 The gross cut section of the tumour mass shows solid heterog-
enous whitish brown areas.

[Table/Fig-7]:	 Section shows hypercellular neoplasm composed of pleomorphic 
spindle cells with a high N:C ratio. Occasional mitotic figures are seen (H&E, 40x).

Mitotic figures were also observed. The histopathological features 
were suggestive of a malignant mesenchymal tumour [Table/Fig-7]. 
Immunohistochemical analysis confirmed the diagnosis of MPNST, 
showing diffuse positive immunoexpression for S-100 [Table/Fig-8] 
and SOX-10. The patient was followed-up by the Institute’s tumour 
board committee and was initiated on postoperative radiotherapy 
and chemotherapeutic drugs such as doxorubicin and ifosfamide 
as part of the adjunctive treatment plan.

[Table/Fig-8]:	 Immunohistochemical evaluation of S-100 shows diffuse cytoplasmic 
positivity (IHC, 10x).
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The complexity in cytodiagnosis arises due to overlapping 
cytomorphological features among soft-tissue neoplasms. The 
diagnostic challenge is posed due to the varied cytomorphological 
mimicry, differentiation and heterogeneity. However, FNAC plays 
a key role in the preoperative diagnosis of soft-tissue tumours. A 
timely and accurate preoperative cytodiagnosis can facilitate early 
decision-making and prompt initiation of treatment.
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