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ABSTRACT  

Background: Palpable breast lumps are a common clinical presentation in 

women under 40 years of age. Although most are benign, distinguishing them 

from malignant lesions is essential for early intervention. Fine-needle aspiration 

cytology (FNAC) has emerged as a quick, cost-effective, and minimally 

invasive diagnostic tool, particularly in resource-constrained settings. 

Evaluating its diagnostic accuracy in younger women is crucial to guide 

appropriate clinical decision-making. The aim is to assess the diagnostic 

accuracy of fine-needle aspiration cytology (FNAC) in evaluating palpable 

breast lumps in women under 40 years of age, using histopathology as the gold 

standard. Materials and Methods: This prospective observational study was 

conducted at a tertiary care hospital and included 70 female patients aged 15 to 

40 years presenting with palpable breast lumps. Each patient underwent clinical 

evaluation, FNAC, and subsequent histopathological confirmation through 

either excisional or core needle biopsy. FNAC findings were categorized as 

benign, suspicious, malignant, or inadequate. Diagnostic performance was 

assessed by calculating sensitivity, specificity, positive predictive value (PPV), 

negative predictive value (NPV), and overall accuracy using SPSS version 26.0. 

Result: The majority of patients were aged 26–30 years (28.57%). FNAC 

reported 71.43% lesions as benign, 14.29% as malignant, 8.57% as suspicious, 

and 5.71% as inadequate. Histopathology confirmed 74.29% benign and 

25.71% malignant lesions. Correlation between FNAC and histopathology was 

statistically significant (p = 0.0004). After excluding inadequate samples, 

FNAC demonstrated a sensitivity of 93.75%, specificity of 96.00%, PPV of 

88.24%, NPV of 97.96%, and overall diagnostic accuracy of 95.00% (p < 

0.001). Conclusion: FNAC is a reliable, accurate, and minimally invasive 

diagnostic tool for evaluating palpable breast lumps in women under 40 years 

of age. It effectively differentiates benign from malignant lesions and plays a 

pivotal role in early diagnosis and clinical management. Histopathology remains 

essential for confirmation, especially in cases with suspicious or inadequate 

cytology. 

 
 

 

INTRODUCTION 
 

Breast health is an essential component of women's 

overall well-being, particularly in the younger 

population where the majority of breast conditions 

tend to be benign but can cause considerable anxiety. 

In India, breast cancer has emerged as the most 

common cancer among women, overtaking cervical 

cancer in urban areas. Alarming trends in incidence 

and mortality have been noted not only in 

metropolitan centers but also in semi-urban and rural 

settings, highlighting a growing public health 

concern that requires early and efficient diagnostic 

approaches.[1] Although the peak incidence of breast 

cancer typically occurs in women over 40, a 

significant number of cases are being reported in 

younger women under 40 years of age.[2] These cases 

often present unique diagnostic challenges due to 

dense breast tissue, overlapping clinical features with 

benign conditions, and hormonal influences that can 

mimic malignancy on physical examination. 

Fine-needle aspiration cytology (FNAC) has been 

widely accepted as a minimally invasive, cost-

effective, and rapid diagnostic method for evaluating 

palpable breast lumps. Particularly in low-resource 

settings, FNAC plays a crucial role in the initial 
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triaging of patients and aids in early decision-making. 

It offers the advantage of being outpatient-based, 

requiring minimal equipment, and producing results 

within a short turnaround time. In women under 40, 

where breast lumps are predominantly benign, FNAC 

serves as a vital tool to differentiate between non-

neoplastic and neoplastic lesions, thus preventing 

unnecessary surgeries and reducing patient burden.[3] 

Despite its widespread use, questions remain about 

its accuracy and reliability, especially in comparison 

with core needle biopsy or histopathology. 

The anatomical and physiological differences in the 

breast tissue of younger women complicate the 

diagnostic process. Hormonal influences lead to 

increased glandular density and cyclical changes, 

often resulting in fibroadenomas and other benign 

proliferative disorders. These conditions can 

clinically resemble malignancies and require 

cytological confirmation to avoid over-treatment.[4] 

Moreover, due to societal awareness and breast 

health education, women in their 20s and 30s are now 

more likely to present early for medical evaluation of 

breast lumps, necessitating a reliable, accessible, and 

accurate diagnostic method.[5] 

Breast cancer, although less common in younger age 

groups, tends to be more aggressive and presents with 

poorer prognostic factors when it does occur in this 

population. Delayed diagnosis in such cases can lead 

to rapid disease progression and lower survival rates. 

FNAC, by facilitating early and accurate diagnosis, 

contributes significantly to improved clinical 

outcomes. However, the success of FNAC is 

dependent on the expertise of the cytologist, 

adequacy of the aspirated material, and correlation 

with clinical and imaging findings.[6] As part of the 

“triple assessment” approach — which includes 

clinical examination, imaging, and cytology/biopsy 

— FNAC plays a central role, particularly in palpable 

lesions. 

The limitation of FNAC lies in its inability to provide 

architectural patterns, which are often crucial for 

certain diagnoses like in-situ carcinomas or complex 

benign lesions. While core needle biopsy is often 

considered more definitive, especially in ambiguous 

or radiologically suspicious cases, FNAC remains 

valuable due to its speed and simplicity.[7] Moreover, 

in high-volume outpatient settings or in developing 

regions where histopathology and advanced imaging 

may not be readily available, FNAC serves as the 

frontline diagnostic tool. When interpreted by 

experienced professionals and correlated clinically, 

FNAC demonstrates high sensitivity and specificity 

in identifying both benign and malignant breast 

lesions. 

In India, with a vast and diverse female population 

and increasing cancer burden, the role of FNAC in 

early breast cancer detection cannot be overstated.[8] 

National screening programs are still in the nascent 

stages, and most patients present with palpable lumps 

rather than being detected through routine imaging. 

This makes FNAC all the more relevant as it provides 

an opportunity for quick evaluation, categorization, 

and guidance for further intervention. Additionally, 

FNAC provides psychological relief to patients, 

especially when a benign diagnosis is rapidly 

confirmed. 

A major advantage of FNAC is its ability to stratify 

lesions based on cellular morphology into benign, 

suspicious, malignant, or inadequate categories. This 

categorization allows clinicians to decide which 

patients require surgical excision, close monitoring, 

or further diagnostic workup.[9] In cases where FNAC 

yields indeterminate or non-diagnostic results, 

subsequent biopsy or imaging can be planned, thus 

avoiding both over-treatment and under-treatment. 

With appropriate training and quality assurance, the 

diagnostic utility of FNAC can be enhanced even 

further, making it a cornerstone of breast lump 

evaluation protocols.[10] 

 

MATERIALS AND METHODS 

 

This prospective observational study was conducted 

at a tertiary care hospital, after obtaining approval 

from the Institutional Ethics Committee. Informed 

written consent was obtained from all participants 

prior to enrollment in the study. The study included a 

total of 70 female patients under the age of 40 years 

who presented with clinically palpable breast lumps. 

Only women aged between 15 to 40 years were 

considered eligible. Exclusion criteria included 

women over 40 years of age, those with non-palpable 

lumps detected on imaging, patients with a history of 

recurrent breast lumps or prior breast surgery, and 

those who declined to undergo fine-needle aspiration 

cytology (FNAC) or histopathological confirmation. 

Each patient underwent a thorough clinical 

evaluation, which included detailed history taking 

and physical examination of the breast lump. 

Characteristics such as lump size, consistency, 

tenderness, mobility, and the presence or absence of 

axillary lymphadenopathy were recorded. Additional 

information such as reproductive and menstrual 

history was also noted as part of the clinical profile. 

FNAC was performed using a 22–24 gauge needle 

attached to a 10 mL disposable syringe. The 

procedure was carried out by an experienced 

pathologist using standard aseptic precautions. 

Multiple passes were taken when necessary to ensure 

adequate sampling. The aspirated material was 

expelled onto glass slides, air-dried or fixed in 95% 

ethanol, and stained using Giemsa and Papanicolaou 

stains. Cytological interpretation was categorized 

into four diagnostic groups: benign, suspicious, 

malignant, and inadequate/non-diagnostic. 

All patients subsequently underwent either excisional 

biopsy or core needle biopsy, and the collected tissue 

specimens were sent for histopathological 

examination. Histopathological analysis served as the 

gold standard for diagnosis and allowed for the final 

classification of the breast lesions as benign or 

malignant. 
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The data collected from clinical, cytological, and 

histopathological evaluations were compiled and 

analyzed using the Statistical Package for the Social 

Sciences (SPSS) version 26.0. The diagnostic 

efficacy of FNAC was determined by calculating 

sensitivity, specificity, positive predictive value 

(PPV), negative predictive value (NPV), and overall 

diagnostic accuracy. A 2×2 contingency table was 

used to compare FNAC findings with the 

corresponding histopathological outcomes. A p-

value of less than 0.05 was considered statistically 

significant. 

 

RESULTS  
 

Age-wise Distribution of Patients [Table 1] 

The age distribution of the 70 female patients 

included in the study revealed that the majority of 

patients were in the 26–30 years age group, 

accounting for 28.57% (n = 20). This was followed 

closely by the 21–25 years group, which comprised 

25.71% (n = 18) of the total study population. The 

31–35 year group contributed 17.14% (n = 12), while 

both the 15–20 years and 36–40 years categories 

accounted for 14.29% each (n = 10 each). These 

findings suggest that breast lumps are more 

frequently evaluated in women between 21 to 30 

years, highlighting this age range as a period of 

higher clinical presentation and possibly greater 

health-seeking behavior in younger women. 

Distribution of FNAC Diagnoses [Table 2] 

Fine-needle aspiration cytology (FNAC) findings 

demonstrated that benign lesions were the most 

common, comprising 71.43% (n = 50) of cases. 

Atypical or suspicious cytological features were 

noted in 8.57% (n = 6), while malignant lesions 

constituted 14.29% (n = 10). Notably, inadequate or 

non-diagnostic samples were observed in 5.71% (n = 

4), emphasizing the importance of technical skill and 

sampling adequacy. The predominance of benign 

FNAC findings aligns with existing literature, 

reflecting the higher frequency of benign breast 

diseases in women under 40. 

Histopathological Diagnosis (Gold Standard) 

[Table 3] 

Histopathological evaluation, which served as the 

gold standard, confirmed that benign lesions were 

present in 74.29% (n = 52) of patients, whereas 

malignant lesions were identified in 25.71% (n = 18). 

The slightly higher proportion of benign cases 

compared to FNAC reinforces the reliability of 

cytology in ruling out malignancy but also underlines 

the importance of confirmatory histopathology, 

especially in suspicious or inadequate samples. 

Correlation Between FNAC and Histopathology 

[Table 4] 

A comparative analysis between FNAC results and 

histopathological findings showed a high degree of 

correlation. Among the 50 cases diagnosed as benign 

by FNAC, 48 were confirmed benign and 2 were 

malignant on histology, indicating two false 

negatives. For the 6 suspicious cases, 2 turned out to 

be benign and 4 were malignant, showing that the 

suspicious category requires careful follow-up and 

biopsy confirmation. All 10 cases diagnosed as 

malignant on FNAC were confirmed malignant on 

histopathology, with no false positives in the 

malignant category. Among the 4 inadequate FNAC 

cases, histology revealed 2 benign and 2 malignant 

lesions, highlighting the diagnostic risk in non-

conclusive cytology. The Chi-square test yielded a p-

value of 0.0004, indicating a statistically significant 

association between FNAC results and 

histopathological outcomes. This suggests that 

FNAC is a reliable screening tool, especially when 

samples are adequate and diagnostic. 

Diagnostic Accuracy of FNAC [Table 5] 

After excluding the 4 inadequate samples, the 

diagnostic performance of FNAC was robust. The 

sensitivity, which reflects the ability of FNAC to 

correctly identify malignant lesions, was 93.75%, 

while the specificity, or the ability to correctly 

identify benign lesions, was 96.00%. The positive 

predictive value (PPV) was 88.24%, meaning that 

88.24% of those diagnosed as malignant by FNAC 

were actually malignant on histopathology. The 

negative predictive value (NPV) stood at a high 

97.96%, indicating strong reliability in ruling out 

malignancy when FNAC is benign. The overall 

diagnostic accuracy of FNAC was calculated at 

95.00%, and the p-value was <0.001, underscoring 

that these results are statistically significant. These 

findings reaffirm that FNAC is an effective, 

minimally invasive, and accurate tool for the 

preliminary diagnosis of palpable breast lumps in 

women under 40 years of age. 

 

Table 1: Age-wise Distribution of Patients (n = 70) 

Age Group (Years) Number of Patients Percentage (%) 

15–20 10 14.29% 

21–25 18 25.71% 

26–30 20 28.57% 

31–35 12 17.14% 

36–40 10 14.29% 

Total 70 100.00% 

 

Table 2: Distribution of FNAC Diagnoses (n = 70) 

FNAC Category Number of Cases Percentage (%) 

Benign 50 71.43% 

Suspicious (Atypia) 6 8.57% 

Malignant 10 14.29% 
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Inadequate/Non-diagnostic 4 5.71% 

Total 70 100.00% 

 

Table 3: Histopathological Diagnosis (Gold Standard) (n = 70) 

Histopathology Diagnosis Number of Cases Percentage (%) 

Benign 52 74.29% 

Malignant 18 25.71% 

Total 70 100.00% 

 

Table 4: Correlation Between FNAC and Histopathology 

FNAC Diagnosis Histopathology Benign Histopathology Malignant Total 

Benign 48 2 50 

Suspicious 2 4 6 

Malignant 0 10 10 

Inadequate 2 2 4 

Total 52 18 70 

p-value = 0.0004 (Chi-square test — statistically significant association between FNAC and histopathology) 

 

Table 5: Diagnostic Accuracy of FNAC (Excluding Inadequate Cases) 

Parameter Value (%) 

Sensitivity 93.75% 

Specificity 96.00% 

Positive Predictive Value 88.24% 

Negative Predictive Value 97.96% 

Diagnostic Accuracy 95.00% 

p-value <0.001 

 

DISCUSSION 
 

In the current study, the majority of breast lump cases 

were observed in women aged 26–30 years (28.57%), 

followed by the 21–25 age group (25.71%). These 

findings reinforce the observation that younger 

women—especially those in their reproductive 

years—are more likely to present with palpable 

breast masses. Similar age patterns have been 

documented in the literature. Pradhan et al,[11] (2024) 

and Tripathi et al,[12] (2022) noted a peak incidence 

of breast lumps in women aged 20–35 years, 

indicating that this demographic is both biologically 

and behaviorally predisposed to present early for 

breast lump evaluation. Kaleemuddin et al,[13] (2016) 

also reported the most cases in the 21–30 age bracket. 

The overlap across studies suggests a universal trend, 

potentially driven by greater awareness and health-

seeking behavior in younger populations, combined 

with benign proliferative conditions that are 

hormonally influenced. 

In our study, benign lesions were the most frequent 

finding on FNAC (71.43%), while malignant lesions 

accounted for 14.29%, and suspicious/atypical 

lesions for 8.57%. A small proportion (5.71%) were 

inadequate for diagnosis. These results align with 

those of Mitra and Dey (2016),[14] who reported a 

predominance of benign lesions in young women 

presenting with breast lumps. Vyas and Rai 

(2018),[15] similarly found over 70% of FNAC 

samples to be benign, indicating that most breast 

lumps in this population are non-malignant. 

However, the malignant rate of 14.29% in the current 

study is slightly higher than some reports—for 

instance, Pandey et al,[16] (2017) documented only 

9.8% malignancies on FNAC. This difference could 

stem from variations in referral patterns, population 

characteristics, or cytopathological interpretation 

standards. Moreover, Verma et al,[17] (2021) 

emphasized that the rate of inadequate samples can 

be mitigated with proper technique and operator 

expertise, echoing our findings that inadequate 

sampling carries diagnostic uncertainty. 

Histopathological analysis confirmed 74.29% benign 

and 25.71% malignant lesions in our study, 

underscoring its critical role as the gold standard. The 

slightly higher detection of malignancy on 

histopathology compared to FNAC highlights the 

occasional limitations of cytological methods. Shah 

et al,[18] (2020) and Garg et al,[19] (2007) noted similar 

trends, where FNAC underestimated malignant 

potential in a subset of cases that histopathology later 

confirmed. For instance, Garg et al,[19] (2007) 

reported 22% malignant lesions on histopathology, 

despite a lower initial impression from FNAC. The 

convergence of our results with these studies 

confirms the indispensable role of histopathology in 

suspicious or borderline cases and in those with 

inadequate FNAC samples. 

Out of 50 cases diagnosed as benign on FNAC, 48 

were truly benign, and 2 were false negatives, later 

confirmed malignant on histopathology. Among 6 

suspicious cases, 4 were malignant, and 2 were 

benign, confirming the ambiguous nature of this 

category. All 10 malignant cases on FNAC were 

confirmed malignant, resulting in no false positives. 

The 4 inadequate FNAC samples had mixed 

outcomes—2 benign and 2 malignant—on 

histopathology. These findings resulted in a 

statistically significant correlation (p = 0.0004), 

reaffirming the diagnostic utility of FNAC. Similar 

levels of concordance have been reported in prior 

comparative studies. Willems et al,[20] (2012) and 

Verma et al,[17] (2021) highlighted that FNAC shows 
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strong concordance with histopathology when 

samples are adequate. The two false negatives 

observed in our study are consistent with the findings 

of Mitra and Dey (2016),[14] who also observed 

misclassification in benign-appearing aspirates. This 

supports the recommendation that all suspicious or 

atypical lesions, even if initially benign, require 

histological confirmation for accurate diagnosis. 

Excluding the 4 inadequate samples, FNAC 

demonstrated high diagnostic efficacy in this study 

with a sensitivity of 93.75%, specificity of 96.00%, 

positive predictive value (PPV) of 88.24%, and 

negative predictive value (NPV) of 97.96%. The 

overall accuracy was 95.00%, with a p-value < 0.001, 

indicating statistical significance. These metrics are 

consistent with those reported by Kaleemuddin et al. 

(2016),[13] who observed an FNAC sensitivity of 92% 

and specificity of 98%. Likewise, Tripathi et al,[12] 

(2022) reported an FNAC accuracy of 94.5%, closely 

mirroring our results. The slight variation in PPV and 

NPV across studies is often due to differences in case 

selection, sample size, and operator experience. 

Pandey et al,[16] (2017) and Pradhan et al,[11] (2024) 

also supported FNAC as a reliable diagnostic tool, 

especially for triaging palpable breast lumps, citing 

similarly high diagnostic indices. Compared to core 

needle biopsy, which offers architectural detail, 

FNAC continues to be a preferable first-line 

investigation due to its simplicity, low cost, and quick 

turnaround, particularly in developing countries 

(Willems et al. 2012),[20] (Verma et al. 2021).[17] 

 

CONCLUSION 
 

Fine-needle aspiration cytology (FNAC) proves to be 

a highly accurate, minimally invasive, and cost-

effective diagnostic tool for evaluating palpable 

breast lumps in women under 40 years of age. With 

high sensitivity, specificity, and strong correlation 

with histopathological findings, FNAC effectively 

aids in distinguishing benign from malignant lesions. 

It plays a vital role in early diagnosis, triaging, and 

guiding further management. However, 

histopathological confirmation remains essential in 

suspicious or inadequate cases to ensure diagnostic 

precision. 
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