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Abstract: 
Background: Fine needle aspiration cytology (FNAC) is a minimally invasive diagnostic technique used for the 
evaluation of soft tissue tumors and tumor-like lesions. Its accuracy in differentiating benign from malignant 
lesions and its role in tumor subtyping remain under evaluation. 
Objective: To assess the diagnostic utility, accuracy, sensitivity, and specificity of FNAC in soft tissue tumors 
and tumor-like lesions, and to identify its diagnostic limitations. 
Methods: A retrospective study was conducted over 24 months in Pathology Department at RNT Medical 
College, Udaipur, involving approximately 145 patients. FNAC results were correlated with histopathological 
findings to evaluate diagnostic performance. 
Results: FNAC demonstrated a sensitivity of 90.9% and specificity of 92.2% in distinguishing malignant from 
benign soft tissue tumors. The positive and negative predictive values were 87.7% and 94.3%, respectively. Exact 
tumor subtyping was achieved in 60% of malignant and 65% of benign cases. FNAC was particularly useful in 
diagnosing recurrent tumors. However, diagnostic challenges persisted in cases with overlapping cytological 
features. 
Conclusion: FNAC is a reliable first-line diagnostic modality for soft tissue tumors, effectively differentiating 
benign from malignant lesions, but has limitations in precise tumor classification. Integration with ancillary 
techniques and clinical correlation enhances diagnostic accuracy. 
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Introduction

Soft tissue tumours and tumor-like lesions constitute 
a diverse array of neoplastic and non-neoplastic 
conditions, presenting diagnostic challenges owing 
to their distinct histological characteristics and 
clinical manifestations [1]. Obtaining a precise 
morphological diagnosis is critical for guiding 
appropriate management and treatment strategies. 
Fine needle aspiration cytology (FNAC) is 
recognised as a minimally invasive, rapid, and cost-
effective diagnostic method commonly employed 
for a range of lesions, including soft tissue tumours. 
FNAC provides a valuable alternative to excision 
biopsy by facilitating preoperative evaluation with 
minimal patient discomfort [2,3]. 

FNAC interpretation of soft tissue lesions presents 
challenges due to the heterogeneous cellular 
composition of these tumours and the absence of 
architectural context typically provided by 
histopathology [4]. Furthermore, reactive and 
reparative mechanisms in connective tissues can 

resemble neoplastic growth, resulting in potential 
diagnostic challenges. Despite these limitations, 
FNAC exhibits high sensitivity and specificity in 
distinguishing benign from malignant soft tissue 
tumours [5,6]. Accurate subtyping of soft tissue 
tumours via FNAC remains challenging, as many 
cases are only broadly categorised due to 
overlapping cytological features among various 
tumour types. A comprehensive understanding of 
the cytomorphological spectrum of soft tissue 
lesions and an awareness of potential pitfalls in 
FNAC interpretation are essential [7,8].  

The study aims to assess the diagnostic utility, 
accuracy, sensitivity, and specificity of fine needle 
aspiration cytology (FNAC) in differentiating 
benign from malignant soft tissue tumours and 
tumor-like lesions. Additionally, it seeks to identify 
common diagnostic pitfalls in FNAC interpretation 
by correlating FNAC findings with 
histopathological diagnoses. 

http://www.ijcpr.com/
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Materials and Methods 

Study Design and Duration: This retrospective 
study was conducted over a period of 24 months in 
Pathology Department at RNT Medical College, 
Udaipur, Rajasthan. 

Study Population: Approximately 145 patients 
presenting with clinically suspected soft tissue 
tumors or tumor-like lesions were included in the 
study. 

FNAC Procedure: Fine needle aspiration cytology 
(FNAC) was performed on all patients as a 
preliminary diagnostic tool. The procedure involved 
using a 22- to 24-gauge needle attached to a syringe 
to aspirate cellular material from the lesion. Multiple 
passes were made to ensure adequate sampling. 
Relevant clinical details, including site, size, and 
consistency of the lesion, were recorded at the time 
of the procedure. 

Preparation and Staining of Smears:  From each 
case, at least six smears were prepared. Two smears 
were immediately fixed in 95% ethanol and later 
stained with Papanicolaou or hematoxylin and eosin 
stain. The remaining four smears were air-dried and 
stained with May-Grünwald-Giemsa (MGG) stain to 
highlight cellular morphology. 

Cytological Evaluation: Experienced 
cytopathologists independently examined the 
smears for detailed cytological features such as cell 
type, arrangement, pleomorphism, and background 
characteristics. Diagnoses were classified as benign, 
malignant, or suspicious, with attempts made to 
subtype tumors when possible. 

Histopathological Correlation: Histopathological 
examination of biopsy or excised specimens was 
performed subsequently. Histopathology served as 

the reference standard to confirm the FNAC 
diagnosis. 

Data Analysis: Cytological diagnoses were 
compared with histopathological results to assess the 
diagnostic performance of FNAC. Sensitivity, 
specificity, positive predictive value, and negative 
predictive value were calculated to determine the 
accuracy of FNAC in diagnosing soft tissue tumors 
and tumor-like lesions. 

Results 

A total of 145 patients with soft tissue tumors and 
tumor-like lesions underwent FNAC during the 
study period. Among these, histopathological 
correlation was available for all cases to assess the 
diagnostic accuracy of FNAC. 

Distribution of Cases: Out of 145 cases, 90 (62.1%) 
were diagnosed as benign lesions and 55 (37.9%) as 
malignant tumors based on histopathology. The 
most common benign lesions included lipomas, 
fibromatosis, and neurofibromas, while malignant 
cases were predominantly sarcomas such as 
malignant fibrous histiocytoma, fibrosarcoma, and 
synovial sarcoma. 

Diagnostic Accuracy of FNAC: FNAC correctly 
identified 83 of 90 benign lesions (92.2%) and 50 of 
55 malignant tumors (90.9%). There were 7 false-
positive cases where benign lesions were 
misdiagnosed as malignant on cytology, and 5 false-
negative cases where malignant tumors were 
initially diagnosed as benign. 

The sensitivity, specificity, positive predictive value 
(PPV), and negative predictive value (NPV) of 
FNAC for diagnosing malignancy were calculated 
as follows:

 
Parameter Value (%) 
Sensitivity 90.9 
Specificity 92.2 
Positive Predictive Value (PPV) 87.7 
Negative Predictive Value (NPV) 94.3 

 
Exact Categorization: While FNAC was highly 
effective in distinguishing benign from malignant 
lesions, exact subtyping of tumors was possible in 
only 60% of malignant cases and 65% of benign 
cases. Commonly misclassified tumors included 
schwannomas and low-grade sarcomas, where 
overlapping cytological features led to diagnostic 
challenges. 

Recurrence Cases: Among the cases, 18 were 
recurrent tumors. FNAC correctly identified 
malignancy in 16 of these recurrent cases, aiding in 
rapid clinical decision-making without the need for 
repeated biopsy. 

Discussion 

Fine needle aspiration cytology (FNAC) serves as an 
effective diagnostic method for the preliminary 
assessment of soft tissue tumours and tumor-like 
lesions, owing to its minimally invasive 
characteristics, swift processing time, and economic 
efficiency. This study revealed a sensitivity of 
90.9% and a specificity of 92.2% for FNAC in 
distinguishing benign from malignant soft tissue 
tumours, aligning with previous extensive research 
in this area. The sensitivity and specificity rates in 
our study closely match those reported by Dey et al., 
who found rates of 91.5% and 92.5%, respectively, 
in a comparable study of 82 cases at PGIMER, 
Chandigarh [9]. Kulkarni et al. reported comparable 
diagnostic accuracy, with sensitivity and specificity 
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of 87.5% and 88.7%, respectively, in their Indian 
cohort. Bezabih’s study similarly emphasised the 
effectiveness of FNAC, demonstrating a diagnostic 
accuracy greater than 85% in soft tissue lesions 
[10,11]. 

FNAC demonstrated limitations in precise tumour 
subtyping, achieving accurate categorisation in only 
approximately 60% of malignant cases in our study. 
This challenge is well-documented in the literature 
and is linked to the intrinsic cytological overlap 
among different soft tissue neoplasms, the diverse 
cellular composition, and the lack of architectural 
characteristics in FNAC smears. Synovial sarcomas 
and malignant peripheral nerve sheath tumours 
frequently exhibit similar cytomorphologic 
characteristics, which complicates accurate 
diagnosis in the absence of supplementary studies. 
Dey et al. observed that although FNAC is effective 
for general categorisation (benign versus 
malignant), precise subtyping frequently 
necessitates additional methods, including 
immunocytochemistry or molecular studies. 

The observed false-positive and false-negative cases 
in our study highlight the diagnostic challenges 
associated with FNAC. Benign lesions exhibiting 
cellular atypia, including cellular schwannomas and 
fibromatosis, can cytologically resemble 
malignancies, resulting in false-positive outcomes. 
Low-grade sarcomas exhibiting mild pleomorphism 
and low cellularity may be misidentified as benign 
lesions, leading to false-negative results.  

Multiple studies have documented analogous 
diagnostic challenges, highlighting the necessity of 
correlating FNAC results with clinical and 
radiological characteristics and, when appropriate, 
advancing to core needle or excisional biopsy. 
FNAC has demonstrated significant utility in the 
diagnosis of recurrent tumours, enabling swift 
differentiation between scar tissue and tumour 
recurrence, which subsequently impacts patient 
management while minimising the need for repeated 
invasive procedures. Studies by Ward et al. and 
Ackerman et al. have documented this advantage, 
emphasising the role of FNAC in follow-up and 
recurrence contexts [12,13]. 

The study has various drawbacks. The retrospective 
use of histological correlations may have generated 
selection bias since not all FNAC instances 
underwent biopsy confirmation. Though sufficient, 
the sample size of 145 patients restricts 
generalizability across varied populations and rare 
tumour subtypes. The study also did not use 
immunocytochemistry or molecular testing, which 
are becoming relevant for soft tissue tumour 
subtyping and could have enhanced diagnostic 
precision. Inability of FNAC to reveal architectural 
details and occasional sampling errors led to false-
negative and false-positive results, emphasising the 

necessity for cautious interpretation of clinical and 
radiological data. 

Conclusion 

Fine needle aspiration cytology (FNAC) is a 
sensitive and specific diagnostic technique for soft 
tissue tumours and tumor-like abnormalities. FNAC 
helps guide clinical therapy by offering quick, less 
invasive diagnosis, however its tumour subtyping 
limits require other diagnostic tests and 
clinicopathological correlation. FNAC is a crucial 
first-line examination that can reduce the need for 
more invasive procedures, especially for recurrent 
tumours, improving patient care and resource 
utilisation. 
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