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ABSTRACT

Background and objectives: Soft tissue is a non-epithelial
extraskeletal tissue of the body. Soft tissue tumors (STTs) are the
most commonly diagnosed neoplasms. Fine needle aspiration
cytology (FNAC) is minimally invasive, quick, and a definitive
diagnostic modality. Biopsy for histopathology is the gold
standard method for diagnosis but is invasive. The aims of this
study were to determine the utility of FNAC in the diagnosis of
STTs and correlate it with histopathology and to evaluate factors
that cause discrepancies between FNAC and histopathology.

Methods: This retrospective, record-based study was done
on STTs received for FNAC and histopathology examinations at
the Department of Pathology, MIMS, Mandya from January
2018 to June 2021.

Results: A total of 74 cases of FNAC with
histopathological correlation were available. Seventy one cases
(95.9%) were benign and three (4%) were malignant according to
FNAC. Discordance was seen in one case of low grade
myxofibrosarcoma, which was diagnosed as benign spindle cell
tumor on FNAC. The sensitivity, specificity, positive predictive
value, and accuracy of FNAC in diagnosing malignancy were
75%, 100%, 100%, and 98.6%, respectively.

Conclusion: Our findings indicate that FNAC is beneficial
preoperatively as it differentiates between benign and malignant
lesions in most cases. In the case of low grade
myxofibrosarcoma, bland tumor cells led to a benign diagnosis
on FNAC, but histopathology allowed sampling of a larger area
of the tumor and the right diagnosis was made. Biopsy is the gold
standard, but FNAC has high specificity in diagnosing malignant
tumors and prevents unnecessary extensive, radical surgery for
benign lesions.
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INTRODUCTION

Soft tissues are non-epithelial extraskeletal tissues
of the body. They comprise of skeletal muscles, fat,
blood vessels, nerves, and supportive connective
tissue. Soft tissues are derived from the mesoderm
and their main function is to provide support to
various organs. Soft tissue tumors (STTs) are a
heterogeneous group of tumors that are classified
according to their differentiation into the adult
tissue they resemble. Benign STTs greatly
outnumber malignant tumors (1).

In general, the annual incidence of STTs is 300 per
100,000 population (2). Since malignant tumors
can be advanced by the time of presentation, they
need to be diagnosed early and treated properly.
Detection of STTs is a significant diagnostic
challenge because of their morphologic overlap (3).
The aim of this study was to determine the utility of
fine needle aspiration cytology (FNAC) in
diagnosis of STTs and evaluate its correlation with
findings of histopathological examination (HPE).
In addition, we determined factors that may cause
discrepancies between FNAC and histopathology
findings.

MATERIALS AND METHODS
This retrospective, record-based study was done
on STTs received for FNAC and histopathology

2/ Evaluation of Soft Tissue. . .

examinations at the Department of Pathology,
MIMS, Mandya from January 2018 to June 2021.
A total of 74 FNAC and biopsy samples were
collected between January 2018 and June 2021,
from patients suspected of having STTs. The study
was approved by the local ethics committee (ethical
code: MIMS/IEC/518). All samples were subjected to
hematoxylin and eosin (H&E) and May-Griinwald-
Giemsa (MGG) staining. Inadequate smears were
the ones with 'no' or scanty cells. Non-neoplastic,
tumor-like lesions were excluded from the study. In
addition, samples taken from cases that were
already under treatment for STTs were excluded.
Fixation of the excised specimens was done in 10%
neutral buffered formalin. After tissue processing,
4-5 um thick tissue sections were prepared. The
sections were stained with H&E. Slides were
evaluated under a light microscope.

Data were entered in Microsoft Excel and analyzed
using IBM SPSS (version 20).

RESULTS

Of 74 patients suspected of having STTs, 50
(67.56%) were female and 24 (32.43%) were male.
The most common anatomical locations of STTs
were the upper extremities (35.13%), followed by
the head and neck area (21.62%) (Figure 1).
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Figure 1- Anatomical distribution of STTs.
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Figure 2- Spectrum of STTs among FNAC specimens (n=74)

We also found that STTs tend to occur more
in the 5" to 6™ decades of life. Among FNACs,
71 (95.9%) cases were found to be benign, and
3 (4.05%) cases were malignant. Moreover,
most cases were identified as lipoma

(Figure 2). For 11 benign tumors, specific
tissue diagnosis was not possible; therefore,
they were diagnosed as benign spindle cell
tumor. Similarly, three malignant tumors were
diagnosed as spindle cell sarcomas.
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On HPE, we found that 70 (94.6%) cases were
benign and 4 (5.4%) cases were malignant
(Figure 3). Majority of the cases were of
lipoma (68.9%) Among 11 benign spindle cell
tumors diagnosed on FNAC, one case was
identified as spindle cell lipoma, which was
diagnosed so owing to the presence of spindle

cell component within the tumor. On
histopathology, spindle cell components were
seen admixed with adipocytes, which
confirmed the diagnosis of spindle cell lipoma
(Figure 4). Rest of the benign spindle cell
tumors were also diagnosed appropriately
(Table 1).
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Figure 3- Spectrum of STTs on histopathology (n=74)

Table 1- Histopathological diagnoses of cases identified as benign spindle cell tumor and spindle cell sarcoma on FNAC

FNAC diagnosis Histopathological Diagnosis Number
Benign spindle cell tumor (n=11) Schwannoma 4
Hemangioma 2
Neurofibroma 2
Spindle cell lipoma 1
Fibroma 1
Low grade myxofibrosarcoma 1
Spindle cell sarcoma (n=3) Dediffferentiated liposarcoma 1
Myxofibrosarcoma 1
MPNST 1

The current study showed that lipoma was the
most common benign tumor diagnosis on
FNAC and histopathology (67.56% and
68.9%, respectively), while myxofibrosarcoma
(spindle cell sarcoma) was the common
malignancy among STT (50%).

Initially, one tumor was diagnosed as a benign
spindle cell tumor on FNAC, and
histopathology confirmed the diagnosis to be
low grade myxofibrosarcoma.

On further review of the respective slides, we
deduced that the FNAC diagnosis was based
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on the presence of only mild atypia among the
Tumor cells, absence of mitotic figures, and
the lack of myxoid substance in the smears,
probably because in FNAC, tissue sampling is
possible only from a small area of the tumor
which, in this case, did not display cytological
features of malignancy (Figure 5). In addition,
HPE allowed us to sample a larger area of the
tissue and showed sheets of oval to spindle
cells with hyperchromatic nuclei and sparse
mitotic activity in a background of myxoid
substance (Figure 6).
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Figure 4- Spindle cell lipoma A: H&E staining, showing benign spindle cell cluster on FNAC (image was taken under 40X
magnification). B: H&E staining showing admixture of spindle cells with adipocytes on HPE (image was taken under 40X
magnification).

Figure 5- FNAC of myxofibrosarcoma reported as benign spindle cell tumor. A: H&E staining, showing cluster of
benign appearing spindle cells with mild degree of atypia in a background of red blood cells (image was taken
under 40X magnification). No mitotic activity or myxoid substance seen. B: May Grunwald-Giemsa staining,

showing another benign appearing spindle cell cluster (image was taken under 100X magnification).

Figure 6- Histopathological examination of low grade myxofibrosarcoma. A: H&E staining, showing sheets of oval to spindle cells
with hyperchromatic nuclei in a background of myxoid substance along with multiple curvilinear vessels surrounded by tumor
cells (image was taken under 40X magnification). Mild to moderate degree of pleomorphism noted. Sparse mitotic activity is seen.

B: H&E staining, indicating scattered tumor cells in a myxoid background (image was taken under 40X magnification).

DISCUSSION

Soft tissue tumors are the most frequently
encountered neoplasms. A thorough clinical
examination and appropriate  diagnostic
procedures are required for proper diagnosis as
majority of the cases present as a swelling in
any location. The treatment of these tumors
can range from a simple excision for benign
tumors to an extensive radical surgery if
malignant.

In the present study, the majority of cases with
STT were female. This is in concordance with
the study done by Nagira et al. (4) and in
contrast to the study done by Roy et al. (5).

Most patients were between 5 and 6 years of
age. This finding is in line with the study
conducted by Roy et al. (5). We reported upper
extremities as the most common site of STT,
while Nagira et al. (4) and Bezabih et al. (6)
reported lower extremity as the most common
site.

In our study, benign tumors were diagnosed
more than malignant tumors. On FNAC and
histopathology, lipoma was identified as the
most common tumor, which is consistent with
findings of previous studies (5-7).

In the present study, the sensitivity, specificity,
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positive predictive value, and accuracy of
FNAC in differentiating benign from
malignant STTs were 75%, 100%, 100%, and
98.6%, respectively (Table 2). These findings
are in line with findings of previous studies (2,
7-12). Indeed, FNAC is able to diagnose most
of the benign tumors as benign and
differentiate benign from malignant tumors in
majority of the cases. The drawback of FNAC
is that tissue-based specific morphological
diagnosis is not always possible. However,

since majority of the benign lesions are
managed conservatively, the exact
morphological  diagnosis is of little
significance to the patient and the clinician.
The optimal cytological evaluation of soft
tissue lesions requires close cooperation
between the surgeon and cytopathologist (13).
In cases of clinically non-palpable lesions and
lesions with poor yield or hemorrhagic
aspirate, FNA under radiological guidance
proves to be valuable.

Table 2- Statistical comparison of our findings with findings of other studies

Variable Our study P B Sonietal Pranab Dey Veenu Jain Vincent et Parajuli et Beg et al B Rekhi et al
(n=74) (n=150) (8) et al (n=82) et al (n=86) al (n=432) al (n=50) (n=126) (7) (n=127) (12)
©) (10) (11 2
Sensitivity 75% 70% 91.5% 100% 89.2% 97.36% 98.1% 100%
Specificity 100% 100% 92.5% 98.6% 89.8% 66.67% 96.7% 87%
Positive Predictive 100% 97.9% 95.5% 93.3% 96.1% - 97.2% -
value
Accuracy 98.6% 98% 97.7% - 80% - 98%
The technical issues that arise with FNAC of CONCLUSION

STTs are as follows:

1. Poor yield: The procedure of aspiration may
yield a scant aspirate due to presence of a high
collagen or fibrous content within the tumor
and improper technique or site of FNAC. For
example, sometimes, the connective tissue
adjacent to the lesion-like adipose tissue may
be aspirated and mistaken for a lipoma.

2. Hemorrhagic yield: In tumors of vascular
origin, main content of the aspirate is sparsely
cellular; thus, one may miss the tumor cells
embedded within a blood clot.

3. If the mass is cystic or necrotic,
representative diagnostic areas may be
difficult to aspirate adequately (13).

4. Aspirate from cellular areas of benign
lesions may display high cellularity and mild
to moderately atypical tumor cells, which may
lead to an erroneous diagnosis of a malignant
STT.

5. Conversely, aspirate from a less cellular
area of a malignant tumor, as in the case of
low grade myxofibrosarcoma in the present
study, may be erroneously diagnosed as a
benign tumor.

It is recommended to use FNAC in adjunct
with  ancillary  techniques, such as
immunocytochemistry and cytogenetic
analysis to increase the diagnostic accuracy.
The small number of malignant STTs was a
limitation of the present study. Therefore, it is
suggested to conduct future studies on a larger
sample size.
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Based on the findings, FNAC is an effective
method of rapid diagnosis of STTs. It is an
outpatient procedure, which is relatively
painless and cheap. The drawbacks of FNAC
can be overcome by thorough examination of
the patient, expertise in the field of
cytopathology, and a general knowledge of the
incidences of various STTs. Rarer diagnoses
should be made with caution or with an
adjunct of other ancillary techniques.
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