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Soft-tissue sarcomas (STSs) are rare neoplasms that can be initially evaluated by fine-needle
aspiration cytology (FNAC). Although they are difficult to subtype, these sarcomas can
be graded and classified based on cytomorphology. FNAC, with clinical and radiological
correlation, can be effectively used in the diagnosis of STSs. Application of ancillary
techniques is essential to arrive at the final diagnosis. The aim of the study was to determine
the efficacy of FNAC in the initial diagnosis of STSs. Three patients who presented with soft-
tissue masses were initially evaluated by ultrasound and/or magnetic resonance imaging and
FNAC. Following which, all the three cases were operated on and studied on histopathology
and immunohistochemistry to arrive at a final diagnosis. All the three cases were diagnosed
as malignant on FNAC even when radiology findings differed or was not confirmatory in
one case. FNAC diagnosis was appropriate in case of grading of tumors and classification
based on morphology in all the three cases. FNAC of soft-tissue tumors (STTs) is a quick,
reliable, and cost-effective mode of initial investigation for STTs. Although it is difficult to
subtype the diagnosis, in majority of the cases, a diagnosis of benign or malignant and grade
of the tumor can be assessed.
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INTRODUCTION

Soft-tissue sarcomas (STSs) are heterogeneous group of
malignancies and diagnostically challenging and require
a multidisciplinary approach in diagnosis, treatment, and
patient management and prognosis. These tumors pose
significant challenge due to morphological overlap and
biologic heterogeneity.'

Fine-needle aspiration cytology (FNAC) of soft-tissue
lesions is now an accepted mode of evaluation though
literature search yields studies contradicting its use.
However, studies have proved that FNAC is fairly specific
and sensitive in soft-tissue tumor (STT) diagnosis of
primary, recurrent, and metastatic lesions. It is now
considered as an initial diagnostic modality for STTs
as it has high sensitivity and specificity for determining

malignancy. The advantage of this procedure being rapid
and early diagnosis and more access to mass through
multiple aspirates. The STSs can be graded, however,
subtyping is difficult in these lesions but attempts have
been made in some studies with variable results.*

With the improvised localization of STTs with radiological
techniques, the amount of aspirate that can be achieved
through FNAC, especially deep-seated lesions, has made
it one of the preferred choice in evaluation as against the
limited sampling issues in the past studies which was the
reason for not choosing FNAC in initial diagnosis.’

FNAC has a role in determining if the tumor is benign or
malignant. The cytomorphological diagnosis and grading
the tumor has an effect on deciding the future course of
action.’
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Aims and objectives

The aim of the present study was to determine the efficacy
in diagnosing STSs on FNAC, to compare the grading and
morphological diagnosis on FNAC with histopathology
and to confirm the diagnosis by immunohistochemistry.

MATERIALS AND METHODS

The present study is conducted at a rural tertiary care
teaching hospital. Three patients of varying age groups
presented with STTs in the lower extremity. After the
clinical evaluation, radiological investigations were
performed and were diagnosed as soft-tissue neoplasms.
FNAC was performed on all the three cases. The cytology
slides were stained with hematoxylin and eosin (H and E),
Pap stain, and Leishman stains. All the three cases were
diagnosed as STSs with probabilities as mentioned below
in the detailed discussion of the cases. Following, FNAC,
the masses were operated on and sent for histopathological
study. Diagnoses as mentioned below were offered and
immunohistochemistry was suggested and performed. IHC
yielded a specific subtyping in all the three cases.

RESULTS

We present the case details of all the three cases with the
investigations, treatment, and follow-up of the patients.
Institutional ethical clearance was obtained for the study.

Case 1

A 54-year-old female presented with swelling on the medial
aspect of the left thigh above the knee joint. On color
Doppler study of lower limb, a large lobulated soft-tissue
mass in the fascial plane of medial aspect of thigh. Mild
internal vascularity and calcification were noted. The mass
was compressing and displacing the great saphenous vein.
A possibility of a tumor of neurogenic/vascular origin was
suggested. Following the Doppler, MRI of the left thigh
was performed. Well defined multilobulated significantly
enhancing T1 iso intense, T2/STIR heterogeneous
hyperintense lesion in the subcutaneous plane of mid-
third of the medial thigh suggestive of benign soft-tissue
neoplasm, peripheral nerve sheath tumor was reported
on. A FNAC was performed and the smears were highly
with pleomorphic round to spindly cells and tumor giant
cells (Figure 1).

A diagnosis of high-grade spindle cell sarcoma was made.
The patient was operated upon by wide resection and sent
to lab for HPE. On gross examination, a skin covered
mass measuring 12X10X8 cm was received. The overlying
skin measured 12X8 cm, C/s: through the skin shows
a grey-white nodular tumor in the subcutaneous plane
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measuring 3.8X3.2X2 cm. C/s: was grey-white, nodular,
and homogenous with no areas of hemorrhage and
necrosis. All the surgical margins appeared free from tumor
involvement. The tumor was 1 cm away from the nearest
medial margin. On microscopy, the mass was nodular with
tumor cells in whotls and sheets. The cells were elongated
spindle cells with blunted nuclei, hyperchromatic nucleus,
and tumor giant cells (Figure 2).

A diagnosis of pleomorphic sarcoma and a differential
diagnosis of malignant peripheral nerve sheath tumor
(MPNST) was made. The histologic grade was 2, and the
stage was pT'1a pNx. Immunohistochemistry was suggested
for subtyping the tumor. SMA +, S100 —, Vimentin +,
CD34 —, H Caldesmon —, Desmin —, Calponin —, Ki67 +
(High index) were applied to the tumor and a final diagnosis
of pleomorphic leiomyosarcoma (ILMS) was arrived at.
Postoperatively, the patient was treated by intensity —

SRS, % A RAPRRSRS s ¢ S
Figure 1: Cellular smear, highly pleomorphic spindle cells with irregular
nuclei and tumor giant cells (inset) (FNAC, Leishman stain, x10)

Figure 2: Nodular tumor with tumor cells arranged in whorls and
sheets, tumor cells are pleomorphic(inset) with hyperchromatic nuclei
and tumor giant cells (H and E, x10)
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modulated radiation therapy (IMRT). The patient is followed
up for the past 1 2 years and is well with no recurrences.

Case 2

An 18-year-old female presented with a swelling on the
medial aspect of the knee joint, gradually increasing in size
for past 4 months. An FNAC of the lesion was performed.
Aspirate was highly cellular composed of a mixture of
tissue fragments and dispersed small to medium sized cells.
The nuclei were round to oval, fine granular with bland
chromatin and small and inconspicuous nucleoli. Vague
acinar patterns and abnormal mitoses were noted (Figure 3).

A diagnosis of spindle cell sarcoma probably monophasic
synovial sarcoma (SS) was made based on cytological
findings, age of the patient and location of the lesion.
Function — sparing complete excision was done and the
mass was sent for HPE. Sections showed epithelioid cells
with variably sized rounded nuclei. The tumor showed
hemangiopericytomatous vasculature (Figure 4).

A diagnosis of SS was made and IHC was suggested. CK —
focally +, vimentin +, CD34 —, Bcl2 — Strong and diffuse +,
CD99 —weak and cytoplasmic +, EMA +. IHC confirmed
the diagnosis of poorly differentiated SS. Following this,
the patient was given IMRT and the patient is doing well
after 3 years without any recurrences.

Case 3

A 28-year-old female presented with a recurrent nodular
ulceroproliferative exophytic mass on the anterior aspect of
the right leg, below the knee joint measuring 14X14X6 cm.
The patient had a mass in the same region 2 years ago which
was operated on. However, no reports of the previous
procedure were available with the patient. A FNA was
performed. The smears were highly cellular showed variably
sized round cells. Smaller, darker cells, and larger cells with
scant cytoplasm and prominent nucleoli were noted. In the
view of round and few spindle cells, a diagnosis of small
round cell tumor, probably SS was made (Figure 5).

Following, FINAC a core biopsy was received which showed
small round cells with hyperchromatic nuclei and scant
cosinophilic cytoplasm with occasional rosette formation
was seen around the blood vessels. Hence, a diagnosis of
Ewing’s sarcoma (ES)/Primitive neuroectodermal tumor
(PNET) was offered. A pre-operative chemotherapy
followed by above knee amputation was performed and the
limb was received for histopathology. On histopathology,
tumor cells arranged in sheets separated by delicate fibrous
strands and thin-walled blood vessels was seen. The tumor
cells were small, round with dark nuclei, some showing
prominent nucleoli, and with scant cytoplasm. Extensive
Areas of necrosis was seen (Figure 6).
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Figure 3: Highly cellular with typical appearance of mixture of tissue
fragments and dispersed cells (FNAC, Leishman stain, x10)

Figure 5: Mixture of cells with larger pale-staining nuclei and cells with
smaller and darker nuclei with occasional rosettes (FNAC, Leishman
stain, x20)

A diagnosis of small round cell sarcoma (SRCS) and
probably ES/alveolar thabdomyosarcoma (RMS) was

Asian Journal of Medical Sciences | Aug 2023 | Vol 14 | Issue 8



Vikram, et al.: Needle preceding the scalpel

separated by delicate fibrous septa (H and E, x40)

made and panel of ITHC for small round cell tumors
was suggested. On cytochemistry, PAS was positive. On
IHC, CD99, synaptophysin, and chromogranin were
positive, vimentin — weak and variably positive, SMA,
S-100, desmin, myogenin, CD34, EMA, LCA, pan CK,
and CK20 were negative. Ki67 showed a high index of
positivity. A diagnosis most consistent with ES/PNET
was confirmed. However, we lost the patient for follow-up
during the COVID pandemic.

As discussed in the above three cases, we had two cases
of high-grade spindle cell sarcomas (pleomorphic LMS
and SS) and one case of round cell cytomorphology
(ES/PNET). All three cases were high grade tumors. The
patient and her care takers were appropriately counseled
regarding the nature of the sarcoma, treatment options and
prognosis. The surgeries and future treatment strategies
were planned without any ambiguity.

DISCUSSION

FNAC is definitely a valid screening tool with a high
sensitivity and specificity in establishing presence of
malignancy and in determining the mesenchymal nature
of the lesion.

The cytologic aspirations from STTs are placed into six
categories based on the cytomorphology, namely, spindle
cells, round cells, pleomorphic, myxoid, epithelioid/
polygonal, and lipomatous types. Grading on cytology has
a higher concordance for Grade II and III tumors (high
grade) than for Grade I tumors (low grade). In some centers,
the treatment is planned based on FNAC interpretation,
the low-grade tumors are excised whereas in high-grade
sarcomas, pre-operative radiotherapy or chemotherapy are
used to reduce or to better define the extent of surgery. The
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pleomorphic and round cell sarcomas are always high grade,
the pure myxoid tumors are low grade and the polygonal
and spindle cell types pose difficulty in grading. On FNAC,
subtyping of round cell tumors and pleomorphic tumors
has a fairly good correlation with histopathology diagnosis
whereas the chances of subtyping are low with spindle
cell tumors. Immunocytochemistry subtyping in round
cell tumors is important as it helps in the management of
these cases.>”

Accurate grading is more important than histologic
subtypes to plan treatment strategies and to determine
prognosis. In the hands of expert cytopathologist, the
sensitivity in diagnosis of STTs is 90%. Sarcomas have
a predilection for extremities followed by central trunk.®

In the present study, the cases of spindle cell sarcomas
(pleomorphic LMS and SS) and SRCS (ES/alveolar RMS)
were all high-grade tumors.

Spindle cell sarcomas account for 1-2% of all sarcomas and
include SS, fibrosarcoma, LMS, MPNST, and angiosarcoma.
Cytology is an established tool in diagnosing these tumors.
Subtyping these tumors on cytology is difficult but they
can be graded which has prognostic significance and an
indicator for metastatic risk.*

Histological classification of these sarcomas also
has limitations due to overlapping features and poor
differentiation in some sarcomas. Ancillary techniques
used in adjunct with the above investigations are essential
for subtyping on these tumors. Some sarcomas may evade
exact subtyping even on IHC due to negativity of specific
lineage.

LMS are smooth muscle tumors and account for 5-10%
of all STSs. The common age group is in adults in the
range of 31-89 years, peaking in 7" decade with increased
frequency in males (60.7%). They arise more commonly
in the lower extremities, retroperitoneum, abdomen/
pelvis, and trunk. Some of the LMS arise in the large
blood vessels especially, inferior vena cava, its major
branches, and in the large vessels of the lower limbs. Most
commonly located in the intramuscular or subcutaneous
planes.">"!!

Pleomorphic LMSs account for around 8% of all LMS.
FNACs of LMSs show an admixture of dispersed cells
or stripped nuclei in fascicles. The cells are spindly with
elongated and blunt ends, nuclei are segmented to fusiform.
Large tissue fragments are commonly seen in LMS.
Pleomorphic variants show bizarre giant cells. Based on
these findings, a LMS can be suggested. It is impossible
to differentiate between pleomorphic sarcomas on FNAC.
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However, this does not hinder the management of most
high-grade tumors. However, the diagnosis should be
confirmed by ancillary techniques.”!*!?

These are poorly differentiated with a pleomorphic
appearance and show classic LMS features which may be
<5% of the tumor tissue or have a history of LMS. The
typical and pleomorphic areas may have a clear demarcation
ot may show no transition."

SS is a mesenchymal spindle cell tumor. The common age
group of occurrences of the tumor is 15—40 years with
a male preponderance. The age range in wider in many
studies varying from 10 to 65 years. The tumor arises
close to the tendon sheaths, bursae and joint capsules and
is commonly seen in foot, forearm, knee, ankle, elbow,
and leg, Site of occurrence is an important clue to the
diagnosis. They tend to remain dormant for a long time
before behaving aggressively at a later stage. The presence
of irregular and small flecks of calcification is an important
clue on radiology.®"'*13

Conventional biphasic tumors are easily diagnosed on
cytology than the monophasic and poorly differentiated
ones. Although FNAC is reliable, for recognizing and
subtyping, a multidisciplinary approach is needed.®

These tumors can be reliably subtyped based on cytology
smears with a clinical correlation. The smears are highly
cellular with three dimensional clusters composed of oval
to spindle cells with bipolar cytoplasmic processes, uniform
vesicular nuclei, and micronuclei. Monomorphic cells and
vascular channels are seen in these tumors.*

A pre-operative diagnosis of SS should be made in such
a manner that it does not compromise the radical surgical
treatment.’

SRCSs are high grade sarcomas and include ES family of
tumors, desmoplastic round cell tumor, poorly differentiated
SS, alveolar RMS, mesenchymal chondrosarcoma, and small
cell osteosarcoma. Other small cell malignant tumors such
as lymphomas, blastemal tumors, and small cell carcinomas
should be considered as differentials for SRCSs.!*

ES includes undifferentiated SRCS of bone and soft tissue
including round cell sarcomas with EWSR1-non-ETS
fusions, CIC-rear-ranger sarcomas, and sarcomas with
BCOR genetic alterations. The peripheral PNET was used
when ES displayed neuroectodermal differentiation. Both
ES and PNET harbor the same translocation t (11,22) q
(24;12) resulting in EWS/FLI1 fusion. As both tumors
share the same molecular profile, the term PNET is not

used now. '+
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ES family of tumors are highly aggressive tumors common
in the first and second decade of life. However, studies have
reported them in elderly age group also. Lower extremities
are the commonest sites of occurrence, followed by pelvis,
chest wall, upper extremities, spine, hands and feet, and
skull. 1618

FNA of such lesions display variable population of cells.
The nuclei show significant pleomorphism with smaller and
darker nuclei as well as larger, paler nuclei. The cytoplasm
may be abundant, may have vacuolations and densities
creating rhabdoid-like features. Apart from these features,
architectural patterns as pseudo rosettes, papillae, tigroid
or myxoid background, cartilaginous, fibrillary or osteoid
matrix, and eosinophilic connective tissue associated with
desmoplasia may present in between the cells or in the
background of the smears. These features narrow down
the differentials for SRCSs and aid in selecting appropriate
ancillary tests."

On cytohistological correlation, though the subtyping is
difficult, the grading of the tumors have better correlation
especially for the high grade sarcomas. Ancillary techniques
are essential for subtyping these tumors as the management
of vatious SRCSs varies.®

CONCLUSION

FNAC of STTs is a quick, reliable, and cost-effective mode
of initial investigation for STTs. Although it is difficult to
subtype the diagnosis, in majority of the cases, a diagnosis
of benign or malignant and grade of the tumor can be
assessed. A cytomorphological diagnosis can be offered in
majority of the cases. It helps in planning the next mode of
treatment, especially with regard to pre-operative options
and surgical procedures. FNAC, when used in adjunct with
radiological findings, histopathology and IHC is essential
for all STSs.
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