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ABSTRACT 

Background: To determine the diagnostic 
accuracy of fine needle aspiration cytology in 
cases of breast lump, taking histopathology as 
gold standard. 
Methods: This study was a comparative, 
observational study conducted at Multan 
Institute of Nuclear Medicine and 
Radiotherapy (MINAR), at Nishtar Medical 
University, Multan, from January 2024 to 
December 2024. This study evaluated the 
diagnostic accuracy of fine needle aspiration 
cytology (FNAC) in comparison to 
histopathology for the diagnosis of breast 
lumps. The results of FNAC and 
histopathology were recorded and compared. 
The statistical calculation was done using 
SPSS24 version. Sensitivity, specificity, 
positive predictive value (PPV), negative 
predictive value (NPV), and overall diagnostic 
accuracy of FNAC were calculated using 
histopathology as the gold standard. 
Results: The study of 51 women (mean age 
45.94 ± 9.58 years) found fibroadenoma and 

malignancy more frequent in patients >40 
years (71.4% and 70.6%), while benign 
phyllodes tumors were evenly distributed 
(50% each); associations with age were not 
significant for histopathology (χ² = 1.1, p = 
0.577) or FNAC (χ² = 1.14, p = 0.563). FNAC 
showed high diagnostic accuracy, correctly 
identifying all fibroadenoma and benign 
phyllodes cases, but misclassified 11.8% of 
malignant cases, emphasizing the need for 
histopathological confirmation. FNAC and 
histopathology findings were strongly 
associated (p < 0.001), with high concordance 
across all diagnoses. 
Conclusion: FNAC is a reliable and fast 
diagnostic method for breast lumps. It has an 
88.2% diagnostic accuracy for malignant and 
100% for benign phyllodes. It is accurate with 
manageable complications. The procedure is 
outpatient-based, reducing hospital stays. Its 
quick turnaround makes it useful for early 
diagnosis. 
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INTRODUCTION 

Breast lumps are a common clinical finding in women and can arise from a variety of benign and 

malignant conditions. Globally, breast cancer is the most frequently diagnosed cancer among women, 

with over 2.3 million new cases reported in 20201. In Pakistan, breast cancer accounts for a significant 

proportion of cancer diagnoses among women. In 2020, there were approximately 25,928 reported 

cases of breast cancer, representing 14.5% of all cancer types in the country2. Notably, Pakistan has 

one of the highest breast cancer incidence rates in Asia, with estimates suggesting that one in nine 

Pakistani women will be diagnosed with breast cancer during their lifetime3. This high incidence rate 

underscores the critical need for awareness, early detection, and effective treatment strategies in the 

region. 

Fine needle aspiration cytology (FNAC) examines breast lumps with high suspicion of malignancy 

by extracting cellular material for cytopathology evaluation. FNAC is popular for its quick results, 

affordability, and patient satisfaction4. FNAC is useful in capturing the essence of the lesion, whether 

it is a primary malignancy or a benign pathology in a neoplastic lesion deserving treatment5. 

Nevertheless, its precision is contingent on various conditions, such as the quantity and quality of the 

sample, as well as the qualifications of the pathologist. Of the many benefits of FNAC, there are 

some limitations, especially in cases where the intricacies of the FNAC results require further 

investigation6. 

Histopathological examination, on the other hand, remains an essential investigation for breast lumps. 

It is associated with highly detailed cellular inspection, tumor grade, and receptor status in case of 

malignancy7. It is even possible to make target diagnoses based on tissue procurement by core needle 

biopsy or direct surgical excision of the tumor. Although histology is undoubtedly more accurate in 

diagnosing most things, it is less favorable than FNAC because it is more uncomfortable and 

lengthier. Thus, identifying the advantages and disadvantages of FNAC and Histopathology is 

essential for the diagnosis and treatment planning of breast lumps8. 

Different research has been carried out around the diagnostic accuracy of FNAC and histopathology, 

each having unique sensitivity and specificity measures. FNAC has demonstrated accuracy in the 

diagnosis of underlying malignant lesions; however, benign and malignant lesions do occur, and thus, 

a further histopathological exam is required for all suspicious cases. FNAC methods are more 

affordable and valuable when making tough decisions where resources do not permit advanced 

histopathology options9,10.  
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This research aims to explore the level of agreement in diagnostic accuracy, sensitivity, specificity, 

and predictive values between FNAC and histopathology in patients with breast lumps. By studying 

cases of ‘diagnostic’ agreement and ‘diagnostic’ disagreement, this analysis aims to evaluate the 

accuracy of FNAC as a primary tool for diagnosis and its accuracy when juxtaposed with 

histopathological diagnosis. Ensure a high level of care and improvement in patient outcomes 

through appropriate solutions to diagnose and manage breast lump problems within patients, which 

will be the aim of this research. 

METHODS 

This study was a cross-sectional type of investigation done to find out the efficacy of fine needle 

aspiration cytology (FNAC) as compared with histopathology's accuracy level in diagnosing breast 

lumps. This was done in the Multan Institute of Nuclear Medicine and Radiotherapy (MINAR) at 

Nishtar Medical University, Multan. The study was conducted for a duration of 1 year, starting from 

January 2024 to December 2024. It was obtained from the Institutional Review Board (IRB). All 

participants were provided with a participant information sheet before their selection for the research. 

As such, no one's identity was disclosed at any point in the study. 

The examination was limited to patients with palpable breast lumps who had undergone FNAC and 

histopathological examination as well. Females 18 years and older with clinically detectable breast 

lumps who provided consent for FNAC with subsequent diagnostic biopsy or histopathological 

examination were included. Patients were excluded if they had recurrent breast lumps, previous 

history of breast malignancy, or if FNAC was obtained and samples were inadequate or non-

diagnostic.  

The target capture was defined by the sensitivity levels of FNAC, which ranged from 96.6%, and the 

study's power requirements were set to 80%. A sample population size was further provided for non-

diagnostic and inadequate biopsy specimens. A systematic sampling method was adopted, where 

every patient who met the inclusion criteria was selected until the required sample was reached. 

Under a sterile environment, the procedure was carried out using a 22 to 25-gauge needle attached to 

a 10 mL syringe. The specimen was sucked out, then smeared on a glass slide, which was afterward 

air dried, fixed by soaking in 95% ethanol, and stained through conventional methods using Giemsa 

or Papanicolaou. The cytopathologist then looked over the FNAC slides and, through previously 

determined cytological standards, marked the specimens as benign, suspicious, or malignant. 
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Patients have undergone either a core needle biopsy or an excisional biopsy for histopathology 

examination. The breast tissue specimens were processed by embedding them in paraffin, sectioning, 

and staining to be examined by a histopathologist, who diagnosed the slides. 

All the results from FNAC and histopathology were documented and analyzed for any differences. 

The sensitivity and specificity, positive predictive value (PPV), negative predictive value (NPV), and 

overall diagnostic accuracy of FNAC were calculated with the aid of histopathology as a standard 

comparison. The statistical calculation was done using SPSS 24 version or other similar packages, 

2x2 contingency table was designed to calculate sensitivity, specificity, and diagnostic accuracy.  

RESULTS 

Histopathology and fine needle aspiration cytology (FNAC) were used for diagnosis. FNAC 

diagnosed 28 cases (100%) as fibroadenoma, and histopathology confirmed all 28 cases, but 2 cases 

(11.8%) initially classified as fibroadenoma were later found to be malignant. FNAC correctly 

identified 15 cases (88.2%) as malignant, with all confirmed by histopathology. FNAC also 

diagnosed 6 cases (100%) as benign phyllodes, and all were confirmed by histopathology. The results 

suggest FNAC has high accuracy in detecting fibroadenoma and benign phyllodes but shows an 

11.8% misclassification rate for malignancy, highlighting the need for histopathological confirmation 

in uncertain cases. The results showed a significant association (p<0.001) between FNAC and 

histopathology findings. All fibroadenoma cases detected by FNAC were confirmed by 

histopathology, while malignancy cases had high agreement (88.2%). Benign phyllodes tumors were 

accurately identified in all cases. (Figure 1).  
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Figure 1: Presence of clinical examinations for histopathology and fine needle aspiration 

cytology 

Table 1: Association of histopathology findings and patients' age groups 

Age (years) 
Histopathology findings Test of 

sig. Fibroadenoma Malignancy Benign phyllodes 

≤40 years 8 (28.6) 5 (29.4) 3 (50.0)
χ2=1.1, 
d.f=2, 
p<0.577 

>40 years 20 (71.4) 12 (70.6) 3 (50.0)

Total 28 (100.0) 17 (100.0) 6 (100.0)

N (%) chi-square test of significance. 

The study included 51 women with an average age of 45.94±9.58 years. The association between 

histopathology findings and patient age showed that fibroadenoma and malignancy were more 

frequently observed in patients above 40 years of age (71.4% and 70.6%, respectively), whereas 

benign phyllodes tumors were evenly distributed across both age groups (50.0% each). However, this 

difference was not statistically significant (χ² = 1.1, p = 0.577) (Table 1). 
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Table 2: Association of fine needle aspiration cytology and patients age groups 

Age (years) 

Fine needle aspiration cytology 
Test of 

significance
Fibroadenoma Malignancy 

Benign 
phyllodes 

≤40 years 9 (30.0) 4 (26.7) 3 (50.0)
χ2=1.14, 
d.f=2, 
p<0.563 

>40 years 21 (70.0) 11 (73.3) 3 (50.0)

Total 30 (100.0) 15 (100.0) 6 (100.0)

N (%) chi-square test of significance. 

Similarly, the distribution of fine needle aspiration cytology (FNAC) findings across age groups 

revealed that fibroadenoma (70.0%) and malignancy (73.3%) were more common among patients 

aged >40 years, while benign phyllodes tumors remained equally distributed (50.0% in each group). 

No significant association was found between cytology results and age (χ² = 1.14, p = 0.563) (Table 

2).  

Table 3: Association of histopathology findings and fine needle aspiration cytology 

FNAC 
Histopathology findings Test of 

significance Fibroadenoma Malignancy Benign phyllodes 

Fibroadenoma 28 (100.0%) 2 (11.8) 0 (0.0)

χ2=93.0, d.f=4, 
p<0.001 

Malignancy 0 (0.0) 15 (88.2) 0 (0.0)

Benign phyllodes 0 (0.0) 0 (0.0) 6 (100.0)

Total 28 (100.0) 17 (100.0) 6 (100.0)

N (%) chi-square test of sig. FNAC=Fine Needle Aspiration Cytology 

The FNAC findings showed a strong diagnostic concordance with histopathology: all fibroadenoma 

cases (100%) on FNAC were confirmed as fibroadenoma, 88.2% of FNAC-diagnosed malignancies 

were confirmed malignant, and all benign phyllodes tumors (100%) were accurately identified. This 

association was statistically significant (χ²=93.0, d.f.=4, p<0.001) (Table 3). 
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DISCUSSION 

Fine Needle Aspiration Cytology (FNAC) and histopathology are pivotal diagnostic tools in 

evaluating breast lumps. FNAC is minimally invasive, cost-effective, and provides rapid results, 

making it valuable for initial assessments11,12. Histopathology examines excised tissue and is 

considered the gold standard for definitive diagnosis. 

Previous study reported a mean patient age of 39.33 years13. In an Indian study, also noted that the 

relatively early onset of breast cancer is a well-documented concern in India, and the findings of the 

present study further support this trend, highlighting younger age at diagnosis as a characteristic 

feature among our patients14. 

A study was conducted at the Federal Medical Centre Owo in Nigeria retrospectively analyzed 161 

breast lump cases over five years to assess the efficacy of FNAC compared to histopathology15. The 

findings revealed that FNAC had a sensitivity of 99.4% and a specificity of 100%, accurately 

determining the final histologic diagnosis in 86.3% of cases. The study concluded that FNAC is a 

reliable diagnostic tool for breast lumps, offering the advantages of being fast, cost-effective, and 

reducing the need for open biopsies.  

Another prospective study compared the FNAC and core needle biopsy (CNB) against final 

histopathological diagnoses in 42 patients with suspected breast cancer. The results indicated that 

FNAC had a sensitivity of 74.1%, specificity of 76.9%, and diagnostic accuracy of 75%16. In contrast, 

CNB demonstrated higher sensitivity (85.2%), specificity (92.8%), and diagnostic accuracy (87.8%). 

The combined assessment of FNAC and CNB yielded improved diagnostic accuracy (88.1%), 

suggesting that these techniques complement each other in the pathological evaluation of breast 

lesions.  

In this study, FNAC diagnosed all 28 cases (100%) as fibroadenoma, and histopathology confirmed 

them. However, 2 cases (11.8%) were later found to be malignant. A similar study reported 5.6% 

benign breast disease, 64.2% fibroadenoma, and 7.5% suggestive of malignancy on FNAC17. 

Histopathology revealed 89.6% fibroadenoma, 3.6% fibrocystic disease, 3.8% duct ectasia, and 1.9% 

phyllodes. 

This kind of study reported that on FNAC, 21.3% of cases were benign, 56.7% were fibroadenoma, 

14.7% were suggestive of malignancy, and 7.3% were suspicious of malignancy18. Histopathology 

showed 74% fibroadenoma, 19.3% invasive ductal carcinoma, 2.7% phyllodes tumor, and 2.7% 

Paget’s disease. Another study reported that 4% of benign lesions on FNAC were malignant on 
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histopathology19. The authors calculated the sensitivity and specificity of FNAC for breast lesions. 

FNAC sensitivity, the ability to correctly identify diseased cases, was 96.6%. 

A study was conducted at Egypt to evaluate the efficacy of ultrasound-guided FNACs20. Similar to 

our study, they compared FNAC results with definitive histological outcomes. They also examined 

the role of core needle biopsy as a complementary tool for breast cancer diagnosis. The specificity 

of FNAC was 99.3%, and the sensitivity was 96.7%.  

In this study, FNAC diagnosed all 28 cases (100%) of fibroadenoma correctly, which is higher than 

the 78.1% concordance for fibroadenoma sub-classification reported in a prospective study of 110 

patients, where FNAC correctly sub classified 25/32 fibroadenoma cases21.  

The misclassification rate in this study (11.8% of fibroadenoma FNAC diagnoses later found 

malignant) is higher than another study which reported the false-negative rate of 7.6%, which had an 

overall diagnostic accuracy of FNAC of 94%22. 

In current study, FNAC malignant agreement rate of 88.2% is slightly lower than many recent series. 

A study compared the FNAC vs. histopathology in 124 breast tumor cases reported sensitivity of 

97.7%, specificity of 89.1%, positive predictive value of 95.5% (for malignancy) and negative 

predictive value of 94.2%23. Other studies have shown similar high specificity and PPV for FNAC 

when diagnosing malignant lesions. In KVG Medical College (India), FNAC showed 100% 

specificity and PPV in malignant diagnoses, with sensitivity ~93.9%24. 

CONCLUSION 

FNAC is a reliable and fast diagnostic method for breast lumps. It has an 88.2% diagnostic accuracy 

for malignant and 100% for benign phyllodes. It is accurate with manageable complications. The 

procedure is outpatient-based, reducing hospital stays. Its quick turnaround makes it useful for early 

diagnosis. 
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