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ABSTRACT 

Background: Fine needle aspiration cytology (FNAC) is a renowned diagnostic tool to assess palpable lesions worldwide. 

It is easy, cost effective, widely accepted, minimally invasive, safe, rapid, comparatively painless, out-patient based and 

inexpensive technique. Based on the cytological findings especially in breast lesions, a diagnosis can be made and further 

evaluation and treatment can be planned in most cases without further invasive investigations. Objective: To evaluate 

diagnostic utility of fine needle aspiration cytology in palpable breast lesions and to compare the result with 

histomorphological diagnosis in the cases draining at Madinah Teaching Hospital (MTH), in a decade. Study Design: 

Retrospective analysis. Settings: Cytology clinic of Pathology Department, Madinah Teaching Hospital, Faisalabad 

Pakistan. Duration: From January 2011 to December, 2020. Methods: Data from female patients aged between 10 to 65 years 

presenting with breast lump and undergoing FNAC followed by histopathology of resected specimen were included. 

Standard procedure of FNAC and Histopathology were followed in all cases. Results: FNAC of 663 patients was included 

out of which 392 were benign and 271 were malignant. Fibroadenoma was most common benign entity followed by 

fibrocystic disease. In malignant variants, invasive intraductal was common followed by in situ carcinomas. Cyto-

histological correlation was done in 630 cases - 366 benign and 264 malignant out of which 2 benign cases were found to be 

false negative on FNAC. Accuracy of FNAC was 99.02%. Conclusion: FNAC is vital in diagnosing breast lesions on the 

basis of palpation, examination and cytology. In comparison to Histopathology, FNAC has a high Accuracy and specificity 

with very low false negative rate. Combined with mammography or other easy accessible radiological adjuncts (triple 

assessment), presumptive diagnosis can be made and invasive procedures can be avoided. 

Keywords: FNAC, Diagnosis, Breast lesions, Palpable. 

 
INTRODUCTION 

n estimated 19.3 million new cancer cases and 10.0 
million cancer deaths occurred in 2020 out of which 

female breast cancer exceeded all the other types 
amounting to estimated 2.3 million new cases (11.7%) in 
a study encompassing 185 countries worldwide.1 
Widespread use of social media and educational 
campaigns being carried out regarding health care 
awareness and wellbeing, and the palpation of breast 
during routine health examination, breast lumps have 
become an easy and approachable diagnostic ailment in 

women of this era.2 For the past two decades, FNAC has 
become a diagnostic utility for detection of palpable 
lesions.3 The cost effectiveness, easy accessibility, rapid 
on-site evaluation and the advantage of cytological 
sampling of deep seated as well as superficial lumps have 
made it a first line investigation of choice.4  

Palpable breast lumps are commonly encountered 
pathologies in health centers running across the country. 
The augmented awareness regarding breast malignancies 
has led to increase in self-detected swellings as well as 
apprehension on the part of the victims.5 Using the triple 
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assessment approach, Bishop and Colleagues narrated 
that triple test is positive if any of the three components 
(physical examination, imaging technique and cytology) 
is positive and negative if all the three components are 
negative predicting its 99.6% sensitivity and 93% 
specificity.6 The combination of palpation, 
mammography and cytology has been found to 
considerably increase the diagnostic accuracy in breast 
lesions.7  

Our study aims at providing a satisfactory statistics over 
a decade of observation regarding breast lesions and the 
diagnostic accuracy of non-invasive fine needle 
aspiration cytology in comparison to histopathology.  

METHODS 

Our aim was to categorize the distribution of various 
lesions in breast and to assess the diagnostic utility and 
accuracy of FNAC in diagnosing breast lesions and its 
correlation with histopathology in females aged between 
10 to 65 years attending outpatient department of 
Madinah teaching hospital, Faisalabad, after approval 
from ethical committee. 630 subjects with unknown 
primary diagnosis of breast lesions undergoing FNAC 
followed by excision biopsy/ lumpectomy or 
mastectomy were included in the study. People who 
failed to follow up after excision were excluded from the 
study. After taking written informed consent and 
explanation of the procedure, the procedure was 
performed by a trained cytopathologist without 
anesthesia. The skin over the lump was cleaned by 
alcohol pad having 70% isopropyl alcohol and discarded 
after single use. Needle is inserted and with retracted 
plunger suction is applied and drawn in and out for a 
period of five seconds till sufficient material was seen in 
the needle hub. The aspirated material was expelled onto 
the slides. Six to eight slides were prepared for each 
patient. One of the slides was fixed in methanol and 
stained with H & E, the remaining slides were air dried 
and stained with giemsa. Whereas in histological 
sections, the labeled specimens from Madinah teaching 
hospital were received, fixed in 10% formalin. The 
specimens were cut and further fixed in 10% formalin for 
another 24 hours. Thin sections were obtained after tissue 
processing, embedding and cutting on microtome, 
further stained with H & E stain with standard staining 
procedure. 

RESULTS 

The total patients that underwent a diagnostic FNAC 
were 663. Cyto-histological correlation was done in 630 
cases -366 benign and 264 malignant out of which 2 
benign cases were found to be false negative. The age 
distribution of women presenting with breast lumps 
ranged between 10 to 65 years (Figure 1). The maximum 

number of women was in the age group 40-49 years 
followed by 25-29. There was only one female that 
presented in 10-14 years. 

Figure 1: Age distribution of women with breast lesions 
(n = 630) 

 
 
In our study, Fibroadenoma was most common (60.38%) 
benign entity followed by fibrocystic disease (19.12%) 
(Figure 2). In malignant variants, invasive intraductal 
(35.22%) was common followed by in situ carcinomas 
(33.71%) (Figure 3). 

Figure 2: Cytological diagnosis of benign breast lesions 
(n = 366) 

 
 
Histolopathological correlation of benign cases (Table 1) 
reveals Fibroadenoma (59.83%) as the most common 
entity followed by fibrocystic (19.94%). Inflammatory 
lesions including acute and chronic mastitis, duct ectasia 
and breast abscess were the third common entity 
accounting for 9.01%. Benign Phyllodes was 5.4% 
followed by Papillomas which was 4.9%. Gynaecomastia 
was 0.8% in males who presented with painless unilateral 
or bilateral breast lumps. 
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Table 1: Histopathological correlation of benign cases 
on cytology 

Breast lesion Cytology HPE 

Fibroadenoma 221 219 

Fibrocystic 70 73 

Inflammatory lesion 36 33 

Phyllodes 19 20 

Papillomas 17 18 

Gynaecomastia 3 3 

 
The sensitivity of FNAC of the benign lesions (Table 2) 
was found to be 99.45% calculated by the formula.  

Sensitivity =   True Positive   X 100 
  True Positive +False Negative 

Table 2: Cytohistological correlation of benign lesions 

FNAC / Histopathological 
Correlation of Benign Lesions 

Diseased 
Not 

Diseased 

Positive 364 - 

Negative 2 - 

Total 366  

 
Likewise, the cytological comparison of malignant lesions 
(Table 4) accounts for intraductal carcinoma as the most 
common entity (35.22%) followed by in situ carcinoma 
(33.71%). Papillary variant was 12.12% and very rare 
Medullary tumor was 4.5% followed by invasive lobular 
that was 4.1%. The tumors that were poorly differentiated 
and could not be specifically diagnosed on 
histopathology further required confirmation through 
immunochemistry were 10.22%.  

Figure 3: Cytological diagnosis of malignant lesions 
(n=264) 

 
 

Table 3: Cytohistological correlation of malignant 
lesions 

Correlation of Malignant 
Lesions 

Diseased 
Not 

Diseased 

Positive 264 - 

Negative 00 - 

Total 264 - 

 
Out of the 2 patients in which FNAC didn’t match, one 
showed benign proliferative disorder and the other 
showed Papilloma on FNAC. An excision biopsy of the 
lump was performed in both the cases and both showed 
IDC (then they further underwent surgery in the form of 
modified radical mastectomy). The sensitivity of FNAC 
of the malignant lesions was found to be 100% (Table 3). 

Table 4: Cyto-histological correlation of malignant 
lesions 

Type of Malignancy Cytology HPE 

In situ 27 28 

IDC 89 87 

Invasive lobular 11 14 

Papillary  32 37 

Medullary  12 09 

Poorly differentiated 93 89 

Total  264 

 
The specificity of a test is the ability of the study to 
identify correctly the candidate who does not have the 
disease. In our study, only candidates with a lump in their 
breast were selected. Therefore, in statistical terms, there 
are no normal individuals. Hence, the ability of FNAC as 
a diagnostic tool to identify correctly those individuals 
not having the disease (i.e., true negatives) could not be 
calculated since in every patient in our study, FNAC 
would reveal some result (Table 5). So, to give a wider 
spectrum to our interpretation of the results, we 
calculated the specificity of FNAC for malignant lesions 
against benign entities i.e., “how specific is FNAC as a 
diagnostic tool in diagnosing malignant lesions in a breast 
lump?” (Figure 4). So, the specificity would be calculated 
as; 

Specificity =   True Negative   X 100 
  True Negative+ False Positive 

The specificity of FNAC for diagnosing malignant lesions 
is 100%. 
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Table 5: Cyto-histological correlation of all breast 
lesions 

 Histological diagnosis 

Cytological 
Diagnosis 

Benign Breast 
Lesions 

Malignant 
Breast Lesions 

Total 

Benign breast 
lesions 

364 2 366 

Malignant 
breast lesions 

00 264 264 

Total 630 266 630 

 
Figure 4: Analysis of Results 

 
 

DISCUSSION 

The patterns of incidence and type of breast lesion vary 
across countries and are attributable to multiple factors 
including demography, inheritance, environmental 
influences and life style.8 In the current study of 630 
patients, the youngest age of the patient presented was 11 
years as compared to a study by Panwar et al in which the 
youngest age of presentation was 15 years.9 Similarly the 
age distribution of women presenting with breast lumps 
ranged between 10 to 65 years as compared to study by 
Sagar et al in which the maximum age limit was 80 years.10 
The maximum number of women inclined to breast 
lesions irrespective of benign or malignant potential was 
40-49 years in accordance to a study of 100 females in 
which the highest cases were seen in age group 31-50 
years.11  

Considering the type of benign lesion to which the most 
females are prone to, Fibroadenoma is the most common 
entity (60.38%) further confirmed on histopathology, 
similar to a study incorporating 232 cases bearing 
maximum percentage (13.9%).12 In contrast, a study by 
Lilleborge et al, adenosis is the most common (50%) 
benign condition observed followed by Fibroadenoma 
(32%).13 A similar study of 100 cases proved 
Fibroadenoma as the most common entity (47.27%) 
among all benign breast lesions.14 The overall sensitivity 
(95% confidence interval) of benign cases was 99.45% as 

compared to 98.2% in a study by Agarwal A et al15 and 
94.3% in a study by Verma et al.16 Likewise the cytological 
comparison of malignant lesions that were also further 
confirmed by histopathology revealed intraductal 
carcinoma as the most common entity which correlated 
with many other studies.17,18,19 For calculating the 
specificity for malignant lesions, the result interpretation 
can be broadened by calculating the negative predictive 
value of the test for malignant lesions. The specificity for 
calculating malignant lesions is 100% in our study 
comparable with 99.5%20 and 98.8%21 in other areas with 
similar studies. The high values of sensitivity, specificity 
and diagnostic accuracy in our study results from the fact 
that only palpable lumps were incorporated in the study. 

CONCLUSION 

In resource constrained environment like our national 
health system, when performed by FNAC is an easy, 
accessible, cheap, repeatable and reliable adjunct in the 
diagnosis of breast lesion. High specificity of FNAC in 
diagnosing malignant lesions should be frequently 
utilized as a prelude step to avoid unnecessary invasive 
and expensive investigations and surgery. 

LIMITATIONS 

Cytology is a good tool for diagnosis but further work up 
may be required to categorize the lesion and for receptor 
status which may be needed for patient management and 
data collection. 

SUGGESTIONS / RECOMMENDATIONS 

Cytology should be the preliminary step in diagnosing 
breast lesions. 
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