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ABSTRACT:  
Introduction: Fine needle aspiration cytology (FNAC) is a well-known and valued technique for estimation of palpa-
ble breast masses before any surgery because it is highly sensitive, accurate, specific, and cheap. However, many sur-
geons and oncologists prefer core needle biopsy in comparison to FNAC for diagnosis.  
Objective: The present study aims to evaluate the diagnostic accuracy of preoperative FNAC in detecting malignancy 
in primary breast cancer.  
Methods: A total of 219 cases were included based on inclusion and exclusion criteria. FNA was done using a 23-
gauge needle and results were interpreted by pathologists for adequacy and cellularity. Final cytological diagnoses were 
categorized as per International Academy of Cytology (IAC) Yokohama Breast FNAC Reporting system. Comparison with histo-
pathology was done. All the information collected was analyzed using SPSS version-24.  
Results: Benign lesions (C2, C3) are most frequent in women aged 21–50 years. While malignant lesions (C4, C5) are 
heavily concentrated in the >50 age group, a significant number (48/87) were still seen in women's reproductive years 
(21–50), suggesting early- onset cancers.. FNAC demonstrated a sensitivity of 87.8%, correctly identifying 86 out of 98 
malignant cases, and a specificity of 100%, accurately classifying 120 out of 121 benign cases. These results under-
score FNAC’s high diagnostic reliability, particularly in ruling out benign lesions. On comparing the cyto categories 
with the histo categories, the chi-square test result statistically supports this association. With p-value < 0.0001, the re-
sults reflect a highly significant association between cytology and histological findings.  
Conclusion: : FNAC is a highly accurate and dependable first-line diagnostic tool for breast lesions.  
Keywords: Cytopathology, Fine Needle Aspiration Cytology (FNAC), National Health Services Breast Screening Pro-
gram 

INTRODUCTION: 

Among Asian countries, Pakistan bears the highest 

burden of breast cancer, with approximately one in 

nine women at risk of developing the disease during 

their lifetime. The incidence of breast cancer has 

been rising more rapidly among postmenopausal 

women, particularly in the 55–59-year age group, 

while a relatively stable increase has been observed 

in younger women aged 15–29 years. Incidence 

rates peak between 60 and 70 years of age, with a 

substantial disease burden affecting both urban and 

rural populations. 1,2 
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 Clinically, breast cancer most commonly presents 

as a palpable breast lump. Such lumps may repre-

sent benign conditions, including fibroadenoma, fat 

necrosis, and acute or chronic breast abscesses, or 

may signify an underlying carcinoma of the breast, 

as described in standard surgical and pathological 

literature. 3 

Fine-needle aspiration cytology (FNAC) plays a 

pivotal role not only in the initial evaluation and 

staging of breast lesions but also in the assessment 

of suspected recurrence in breast malignancy. 

FNAC constitutes one of the three essential compo-

nents of the triple assessment approach and is wide-

ly regarded as the first-line diagnostic investiga-

tion . Its utility in distinguishing primary breast ma-

lignancies from non-mammary metastatic lesions h- 

5 

mailto:drmudassarmajeed@gmail.com


AQAMC 2025 VOL 2, ISSUE 4  

Annals of Quaid-e-Azam Medical College, Bahawalpur (Volume 2, Issue 4) https://annalsofqamc.com 

as been emphasized by Patel et al. Numerous stud-

ies have demonstrated that FNAC has a sensitivity 

ranging from 89% to 98% and a specificity ap-

proaching 98% to 100% in the evaluation of palpa-

ble breast lumps, underscoring its diagnostic relia-

bility.4  

From a procedural perspective, FNAC and core nee-

dle biopsy serve complementary roles in breast le-

sion assessment. FNAC provides cytological mate-

rial for rapid evaluation, whereas core biopsy yields 

tissue samples suitable for histopathological exami-

nation. FNAC is widely favoured due to its simplic-

ity, minimal invasiveness, cost-effectiveness, and 

suitability as an outpatient procedure. Additionally, 

it allows sampling from multiple areas of a lesion 

during a single sitting without additional cost and 

often provides same-day results, as emphasized by 

Verma et al. and De Cursi et al.5,6 

The present study aims to evaluate the diagnostic 

accuracy of preoperative ultrasound-guided FNAC 

in detecting malignancy in primary breast cancer. 

The findings of this study will help determine 

whether FNAC alone can serve as a reliable diag-

nostic criterion in selected cases and may contribute 

to reducing unnecessary surgical interventions for 

patients. 

METHODS: 

Descriptive retrospective study in Shahida Islam 

Medical Complex, Lodhran & Meezan Lab, Faisala-

bad. 2.5 years from Jan 2023 to June 2025. The non

-probability consecutive sampling. A total of 219 

females were included. All females who presented 

with a palpable breast mass during the study period. 

Patients who did not give consent were excluded. 

After taking ethical approval via letter no SIMC/

ET.C/011/0015/02/25, the data from the software 

was retrieved. FNAC procedure was performed us-

ing 23G needle. Aspirated air-dried smears were 

stained with Diff-Quick and checked for cellularity 

& adequacy. Remaining smears were wet fixed in 

95% methanol and stained with Hematoxylin & Eo-

sin (H&E), and Papanicolaou stains.  

The Final cytological diagnoses were then catego-

rized into one of five diagnostic categories follow-

ing the recommendations of the International Acad-

emy of Cytology (IAC) Yokohama Breast FNAC 

Reporting system.5 

C1 - Insufficient cells for cytological analysis 

C2 - Cells present all benign, no suspicious features 

C3 - Cells suspicious but probably benign, 

C4 - Cells suspicious but probably malignant  

C5 - Definitely malignant.  

For comparison purposes, we combined categories 2 

and 3 of cyto category and regrouped as “Benign” 

and C4 and C5 as “malignant”, as practiced by 

some other studies.9, 11 

All the collected information was entered and ana-

lyzed using SPSS version 30. Frequency and per-

centages were measured for variables like FNAC 

categories and age. P values were also calculated 

and value <0.001 is taken as significant while corre-

lation was seen by the Chi-square test.  

RESULTS: 

FNAC and Core Biopsy were performed of a total 

of 219 breast lesions for comparison. Out of 219 

cases, 78 were C5 (malignant) and 105 were C2 be-

nign For practical and treatment purposes, both C2  

and C3(suspicious) were considered benign and we- 
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re compacted into a single cytological category 

group “Benign” and labelled as (1) which com-

prised of 132(60.3%) cases. The second category 

group malignant (2) compacted for analysis, collect-

ed cases from the cyto category, both C4 (highly 

suspicious) and C5 were taken as malignant,9,11 con-

sisting of 87(39.7%) cases as shown in Fig 1.1. 

The crosstabulation table 1.1 below shows that 119 

out of 132 cases (90.2%) of cyto category group 1 

(benign), corresponded with histology category 2 

(benign). While 1 case (0.8%) was diagnosed as 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

histology category 3 (borderline), and 12 cases 

(9.1%)  

as histology category 4 (malignant), representing 

false negative diagnosis. In contrast, for cyto cate-

gory group 2 (malignant), none of the 87 cases (0%) 

matched with histology category 2(benign), only 1 

case (1.1%) aligned with histology category 3 

(borderline).  

The vast majority of 86 cases (98.9%) of cytro cate- 

gory 2 (malignant) were proven to be histology cat-

egory 4 (malignant). 

Table 1. Cross-tabulation of Cytological Catego-

ry and Histopathological Category 

Based on the cross-tabulation data, FNAC demon-

strated a sensitivity of 87.8%, correctly identifying 

86 out of 98 malignant cases, and a specificity of 

100%, accurately classifying 120 out of 121 benign 

cases. These results underscore FNAC’s high diag-

nostic reliability, particularly in ruling out benign 

lesions. 

On comparing the cyto categories with the histo cat-

egories, the chi-square test result statistically sup-

ports this association. With p-value < 0.001, the re-

sults reflect a highly significant association between 

cytology and histological findings. In conclusion, 

the results suggest that the FNAC findings are a re-

liable predictor of biopsy outcomes. 
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Fig 1. Distribution of Cytological Categories  

 

Cyto category group & Histo category Crosstabulation 

 Cyto cate-

gory group 
  Histo category Total 

  2 3 4 

1 Count 119 1 12 132 

% of 

Total 

54.3% 0.5% 5.5% 60.3% 

2 Count 0 1 86 87 

% of 

Total 

0.0% 0.5% 39.3% 39.7% 

Total Count 119 2 98 219 

 % of 

Total 

54.3% 0.9% 44.7% 100.0% 
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Not only that but our data interpretation also re-

vealed that 54.3% of the majority of breast lesions 

diagnosed by histopathology were benign, high-

lighting fibro adenomas and fibrocystic changes as 

the most common benign breast conditions as 

shown in the bar chart in Fig 1.1. 

Benign lesions (C2, C3) are most frequent in wom-

en aged 21–50 years. While malignant  

lesions (C4, C5) are heavily concentrated in the >50 

age group, a significant number (48/87) were still 

seen in women's reproductive years (21–50), sug-

gesting early- onset cancers. So overall, all the ma-

jority of cases peaked in the reproductive age group 

as shown below by the line graph Fig. 1.2  

Figure 1.2 Pie chart affected breast 

 

Furthermore, in terms of laterality the left breast 

was more frequently affected (56.6%) as presented 

by the pie chart Fig 1.4. This finding is consistent 

with global data possibly due to anatomical or hor-

monal factors.  

 

Thus, these findings highlight FNAC as a highly 

reliable and efficient first-line diagnostic tool for 

evaluating breast lesions and aiding in timely and 

accurate clinical decision-making. 

DISCUSSION:  

Fine-needle aspiration cytology (FNAC) is a funda-

mental, minimally invasive, and cost-effective diag-

nostic technique for the evaluation of breast lesions, 

particularly in resource-limited settings. Several 

studies, including those by Verma et al. and Risal-

dar et al., have emphasized FNAC as an essential 

first-line investigation in the diagnostic workup of 

breast lumps due to its simplicity, rapid turnaround 

time, and high diagnostic yield.5,7 The present study 

assessed the diagnostic accuracy of ultrasound-

guided FNAC in detecting malignancy in primary 

breast cancer and evaluated its role as a reliable first

-line diagnostic modality. 

 

In this study, FNAC correctly identified 87.8% of 

malignant lesions (86 out of 98 cases), demonstrat-

ing high sensitivity. The 12 false-negative cases 

(9.1%) occurred within cytology group 1 (C2 + C3) 

and were most likely attributable to sampling error, 

pauci-cellular aspirates, or overlapping cytological 

features.  

Similar causes of false-negative FNAC results have 

been described by De Cursi et al. and Saadaat et al., 

particularly in low-grade carcinomas and lesions 

mimicking benign entities such as fibroadenomas 6,8 

In contrast, FNAC accurately classified 119 of 120 

benign cases (99.2%), with only one false-positive 

case, later categorized as borderline on histology, 

indicating a minimal risk of overdiagnosis. 

Cytology–histology correlation further reinforced 

the diagnostic reliability of FNAC. Among 132 cas-

es in cytology group 1, 90.2% were histologically  
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confirmed as benign, while 9.1% were malignant on 

biopsy. This finding highlights the importance of 

histopathological confirmation in cytologically be-

nign but clinically or radiologically suspicious cas-

es, as also emphasized by Risaldar et al., Chow-

dhury et al., and Khan et al.7,10 In cytology group 2 

(C4 + C5), 98.9% of cases were confirmed malig-

nant, underscoring the high predictive value of 

FNAC in suspicious and malignant categories. 

Comparable results were reported by Verma et al. 

and Nigam et al., who observed a high risk of ma-

lignancy in C4 and C5 categories using standard-

ized reporting systems.5,18 

Overall, FNAC in the present study demonstrated 

high sensitivity (87.8%) and specificity (99.2%), 

findings consistent with large-scale meta-analyses. 

Yu et al., in a systematic review and meta-analysis, 

reported pooled sensitivity and specificity of 92.7% 

and 98.3%, respectively, for FNAC in breast lesion 

evaluation [11]. Similarly, De Cursi et al. docu-

mented diagnostic accuracy exceeding 98% for 

small breast lesions (≤1 cm), further validating the 

robustness of FNAC across different lesion sizes.6 

Regarding lesion laterality, left-sided breast in-

volvement (56.6%) was more common than right-

sided involvement. This left-sided predominance 

has also been reported by Saadaat et al. in an Af-

ghan cohort and by Tagar et al. in regional studies, 

suggesting possible anatomical or hormonal influ-

ences.8,12 

Age-wise distribution showed that most breast le-

sions occurred in women aged 26–50 years, with 

benign lesions predominating in this group. Alt-

hough malignant lesions were more frequent in 

women above 50 years, a substantial proportion of 

malignancies were also observed in women of re-

productive age, highlighting the burden of early-

onset breast cancer. Similar age patterns have been 

described by Saadaat et al., Tagar et al., and Sharif 

et al., though variations in peak age and laterality 

may reflect regional or ethnic differences. 8,13 

Histologically, infiltrating ductal carcinoma (IDC) 

was the most common malignant tumor identified, 

accounting for all C5 cases, predominantly of 

grades II and III. This observation is consistent with 

international data indicating that IDC constitutes 

approximately 80–85% of invasive breast carcino-

mas, as reported by Shetty and Kusuma.1,5 Papillary 

carcinoma, medullary carcinoma, and malignant 

phyllodes tumor were encountered infrequently in 

the present study, with proportions aligning well 

with global prevalence ranges reported by Bagga et 

al., Dutta et al., and Li et al., respectively. 15,17 

Importantly, none of the C4 or C5 cases were histo-

logically benign, emphasizing the strong predictive 

accuracy of FNAC in higher cytological categories. 

A small number of cases showed no residual tumor 

on histology, most likely reflecting the effects of 

successful neoadjuvant therapy rather than cytologi-

cal misinterpretation. This observation supports the 

findings of Nigam et al., who highlighted the limita-

tions of post-treatment cytology due to tumor necro-

sis and fibrosis and stressed the importance of histo-

pathological confirmation in such scenarios.18 

While core needle biopsy may offer slightly higher 

sensitivity, FNAC remains a valuable pre-screening 

tool, especially where immediate access to core bi-

opsy is limited. Verma et al. and Agarwal et al. 

demonstrated that the triple assessment approach 

yields near-perfect diagnostic accuracy; however,  

FANC alone provides a rapid, reliable, and cost-

effective preliminary diagnosis that facilitates time- 
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ly clinical decision-making.5,19 

CONCLUSION: 

In summary, the findings of this study confirm that 

FNAC is a highly accurate and dependable first-line 

diagnostic tool for breast lesions. Nevertheless, in 

cases with discordance between cytological, clini-

cal, and radiological findings—particularly within 

C3 and C4 categories—close follow-up and histo-

pathological confirmation remain essential to avoid 

missed malignancies. 

DECLARATION OF INTEREST: The authors 

declare no conflict of interest. 

AUTHORS CONTRIBUTIONS: 

G.F: Conceptualization, literature review, data col 

lection, data analysis, write up, proofreading and 

final editing of manuscript. 

REFERENCES: 

1. Mashal S. Breast cancer diagnostic delays in Paki

 stan: a looming epidemic threat. Manag J Nurs. 

 2022;12(2):22–26. 

2. Zaheer S, Shah N, Maqbool SA, Soomro NM. Esti

 mates of past and future time trends in age-specific 

 breast cancer incidence among women in Karachi, 

 Pakistan: 2004–2025. BMC Public Health. 2019;19

 (1):1001. 

3.  Das S. Manual on Clinical Surgery with New 

 Diagnostic Algorithms and Special Investige tions. 

 New Delhi: Jaypee Brothers Medical Publish

 ers; 2025. 

4. . Patel T, Tandon A, Kaur K, Shah M, Trivedi P. Role 

 of FNAC in extramammary tumors metastatic to the 

 breast. J Cytol. 2020;37(4):159–163. 

5.  Verma R, Ahalawat A, Dhok C, Marwah N, Kalra R, 

 Chhabra S, et al. Unveiling breast FNAC trends with 

 the Yokohama system: a tertiary care hospital per

 spective. Int J Acad Med Pharm. 2024;6(2):761–765. 

6. De Cursi JAT, Marques MEA, Castro CAC, Schmitt 

 FC, Soares CT. Fine-needle aspiration cytology is a 

 reliable diagnostic tool for small breast lesions (≤1.0 

 cm): a 20-year retrospective study. Surg Exp Pathol. 

 2020;3(1):29. 

 

7. Mittal E, Kapoor D, Garg V, Nayyar C, Bansal C, 

 Sachdeva L. A Retrospective Study of Spectrum of 

 Breast Lesions in a Teaching Institution in Gan

 ganagar and Their Cyto-histopathological Correla

 tion. Indian Journal of Surgical Oncology. 2025 Jul 

 25:1-8 

8. Saadaat R, Abdul-Ghafar J, Haidary AM, Rahmani S, 

 Atta N. Age distribution and types of breast lesions 

 diagnosed by FNAC among Afghan women: a cross-

 sectional study. BMJ Open. 2020;10(9):e037513 

9. Chowdhury S, Musallin NQ, Hossain MA, Ray S. 

 Correlation of Fine Needle Aspiration Cytology 

 (FNAC) with Histopathology of Breast Lesion in a 

 Tertiary Level Hospital. The Planet. 2023;7(01):191 

10. Khan A, Jamali R, Jan M, Tasneem M. Correlation of 

 fine-needle aspiration cytology and histopathology in 

 the evaluation of breast lumps. Int J Med Stud. 

 2014;2(2):40–43 

11. Yu YH, Wei W, Liu JL. Diagnostic value of fine-

 needle aspiration biopsy for breast masses: a system

 atic review and meta-analysis. BMC Cancer. 

 2012;12:41. 

12. Tagar E, Kpolugbo J, Tagar AG, Ozah E, Ehiagwina 

 LA, Enegbuya O. Fine-needle aspiration in the evalu

 ation of suspected breast cancer: a five-year review 

 from a Nigerian teaching hospital. J Breast Cancer 

 Res. 2024;4(1):11–16. 

13. Sharif A, Tabassum T, Riaz M, Akram M, Munir N. 

 Cytomorphological patterns of palpable breast lesions 

 diagnosed on fine-needle aspiration cytology. Eur J 

 Inflamm. 2020;18:205873922094614. 

14. Shetty SM, Kusuma KN. Histomorphological study 

 of invasive breast carcinoma and its prognostic scor

 ing using Nottingham prognostic index. Indian J 

 Pathol Oncol. 2020;7(1):19–23. 

15. Bagga PK, Gupta H, Sharma K. Papillary carcinoma 

 of breast: a tertiary care institute experience. Int J 

 Clin Diagn Pathol. 2020;3(2):143–147. 

16. Dutta S, Banerjee S, Bera A, Mandal S, Banerjee C. 

 Medullary carcinoma of the breast: epidemiology,  

 pattern of care, and treatment outcome from a tertiar

 ycancer care center. Asian J Pharm Clin Res. 2022;15

 (9):137–139 

17. Li GZ, Raut CP, Hunt KK, Feng M, Chugh R. Breast 

 sarcomas, phyllodes tumors, and desmoid tumors: 

 epidemiology, diagnosis, staging, and histology-

 specific management considerations. Am Soc Clin 

 Oncol Educ Book. 2021;(41):390–404. 

10 



AQAMC 2025 VOL 2, ISSUE 4  

Annals of Quaid-e-Azam Medical College, Bahawalpur (Volume 2, Issue 4) https://annalsofqamc.com 

18. Nigam JS, Kumar T, Bharti S, Sinha R, Bhadani PP. 

The International Academy of Cytology standardized 

reporting of breast fine-needle aspiration biopsy cy-

tology: a 2-year retrospective study with assessment 

of risk of malignancy. CytoJournal. 2021;18:27. 

 

 

 

 

 

19. Agarwal NK, Choudhury DN, Minocha A.   

 Diagnos tic accuracy of fine-needle aspira  

 tion cytology, triple  test and trucut   

 biopsy in breast lesions. J Evol Med   

 Dent Sci. 2019;8(3):154–160 

11 


