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Abstract

Background: Palpable breast lesions constitute a significant proportion of surgical pathology specimens and
represent a major concern for patients due to the fear of malignancy. Fine needle aspiration cytology (FNAC)
serves as a rapid, cost-effective, and minimally invasive diagnostic modality for evaluating breast masses.
Correlation between cytological and histopathological diagnoses is essential for validating the diagnostic
accuracy of FNAC.

Methods: This cross-sectional analytical study was conducted at a tertiary care hospital over a period of 24
months. A total of 186 female patients presenting with palpable breast lesions who underwent both FNAC and
subsequent histopathological examination were included. Cytological diagnoses were categorized using the
International Academy of Cytology Yokohama System for Reporting Breast Cytopathology. Statistical analysis
included calculation of sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV),
and diagnostic accuracy.

Key Findings: The mean age of participants was 42.8 + 14.6 years (range: 16-72 years). Benign lesions
constituted 68.3% (n=127) and malignant lesions 31.7% (n=59) on histopathology. Fibroadenoma (34.4%) was
the most common benign lesion, while invasive ductal carcinoma (78.0%) predominated among malignancies.
The overall cytohistological concordance rate was 94.1%. FNAC demonstrated sensitivity of 96.6%, specificity
0f 97.6%, PPV of 95.0%, NPV of 98.4%, and diagnostic accuracy of 97.3% for malignant lesions (p<0.001).
Conclusion: FNAC exhibits excellent diagnostic accuracy in evaluating palpable breast lesions and
demonstrates strong correlation with histopathological findings. It remains an invaluable first-line investigative
tool in the triple assessment of breast masses.

Keywords: Fine Needle Aspiration Cytology; Breast Lesions; Histopathology; Cytohistological Correlation;
Diagnostic Accuracy; Breast Carcinoma.
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Introduction

Breast lesions represent one of the most frequent
clinical presentations encountered in surgical
practice, with palpable masses generating

approach, comprising clinical examination,
radiological imaging, and pathological evaluation,
has been established as the gold standard for

significant anxiety among patients due to concerns
regarding potential malignancy [1]. Globally,
breast cancer stands as the most commonly
diagnosed malignancy among women, accounting
for approximately 2.3 million new cases annually
and representing a leading cause of cancer-related
mortality in females [2].

The burden of breast disease extends beyond
malignancy, encompassing a wide spectrum of
benign conditions that require accurate diagnosis
for appropriate management. The triple assessment
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evaluating breast masses [3]. Within this paradigm,
fine needle aspiration cytology (FNAC) occupies a
pivotal position as a rapid, cost-effective, and
minimally invasive diagnostic technique that can be
performed in outpatient settings [4].

The procedure offers the advantage of immediate
sample adequacy assessment and provides valuable
preliminary diagnostic information that guides
subsequent clinical decision-making. FNAC of
breast lesions was first introduced by Martin and
Ellis in 1930 and has since evolved significantly in
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terms of technique and interpretation criteria [5].
The development of standardized reporting
systems, including the recently introduced
International Academy of Cytology (IAC)
Yokohama System for Reporting Breast
Cytopathology, has enhanced  diagnostic
reproducibility and facilitated communication
between cytopathologists and clinicians [6]. Studies
have demonstrated that FNAC achieves sensitivity
ranging from 80-98% and specificity of 86-100%
in detecting breast malignancy when performed by
experienced practitioners [7].

Despite the widespread adoption of core needle
biopsy in many centers, FNAC continues to retain
significant relevance, particularly in resource-
limited settings where histopathological facilities
may be less accessible [8].

The correlation between cytological and
histopathological diagnoses serves as a critical
quality assurance measure, enabling continuous
evaluation of diagnostic accuracy and identification
of potential pitfalls in interpretation [9]. Regular
cytohistological correlation studies are essential for
maintaining high diagnostic standards and
optimizing patient care outcomes.

Previous investigations have documented varying
concordance rates between cytological and
histopathological diagnoses of breast lesions, with
discrepancies attributed to sampling errors,
interpretive challenges, and lesion heterogeneity
[10]. The diagnostic accuracy of FNAC may be
influenced by multiple factors, including lesion
size, location, cytomorphological features, and the
experience of both the aspirator and the interpreting
pathologist [11].

A research gap exists regarding contemporary
cytohistological  correlation studies utilizing
standardized reporting systems in our geographical
region. Therefore, this study aimed to evaluate the
diagnostic accuracy of FNAC in palpable breast
lesions and determine its correlation with
histopathological findings in a tertiary care hospital
setting.

Materials and Methods

Study Design and Setting: This cross-sectional
analytical study was conducted in the Department
of Pathology at a tertiary care teaching hospital
over a 24-month period.

Sample Size and Selection Criteria: The sample
size was calculated using the formula for diagnostic
accuracy studies, assuming an anticipated
sensitivity of 90%, precision of 5%, and confidence
level of 95%, yielding a minimum required sample
of 138 participants. A total of 186 female patients
with palpable breast lesions who underwent both
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FNAC and subsequent histopathological
examination were included in the final analysis.

Inclusion Criteria:

o Female patients aged 15 years and above

e  Clinically palpable breast lesions

e Availability of both FNAC and corresponding
histopathological examination

e Adequate cytological material for
interpretation

Exclusion Criteria:

e  Male patients with breast lesions

o DPatients who received neoadjuvant
chemotherapy or radiotherapy prior to biopsy

e Inadequate or unsatisfactory cytological
specimens

e Patients who did not undergo subsequent
histopathological examination

FNAC Procedure: Fine needle aspiration was
performed using a 22-23 gauge needle attached to a
10 mL disposable syringe. After appropriate
positioning and cleaning of the skin with antiseptic
solution, the lesion was immobilized between the
fingers of one hand while aspiration was performed
with the other. Multiple passes were made within
the lesion while maintaining negative pressure. The
obtained material was expelled onto clean glass
slides and smears were prepared using the two-
slide technique. Air-dried smears were stained with
May-Griinwald-Giemsa stain, while alcohol-fixed
smears were stained using the Papanicolaou
method.

Cytological Categorization: Cytological
diagnoses were categorized according to the
International Academy of Cytology Yokohama
System for Reporting Breast Cytopathology into
five categories: C1 (Insufficient/Inadequate), C2
(Benign), C3 (Atypical, probably benign), C4
(Suspicious for malignancy), and C5 (Malignant).

Histopathological  Examination:  Excisional
biopsy, incisional biopsy, lumpectomy, or
mastectomy specimens were processed using
standard histopathological techniques. Tissues were
fixed in 10% neutral buffered formalin, processed
through graded alcohols, embedded in paraffin
wax, sectioned at 3-5 um thickness, and stained
with  hematoxylin and eosin.  Additional
immunohistochemical stains were performed where
indicated.

Statistical Analysis: Data were analyzed using
Statistical Package for Social Sciences (SPSS)
version 26.0. Continuous variables were expressed
as mean =+ standard deviation (SD), while
categorical variables were presented as frequencies
and percentages. The cytohistological correlation
was assessed by calculating sensitivity, specificity,
positive predictive value (PPV), negative predictive
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value (NPV), and overall diagnostic accuracy. Chi-
square test was employed for comparing
categorical variables. A p-value less than 0.05 was
considered statistically significant.

Results

Demographic Characteristics: A total of 186
female patients with palpable breast lesions were
included in this study. The mean age of participants
was 42.8 + 14.6 years, ranging from 16 to 72 years.
The majority of patients (38.2%, n=71) belonged to
the 31-45 years age group, followed by 46-60 years
(29.0%, n=54) and 16-30 years (22.6%, n=42).
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The mean lesion size was 3.4 = 1.8 cm. The left
breast was more commonly affected (54.3%,
n=101) compared to the right breast (43.0%, n=80),
while bilateral involvement was observed in 2.7%
(n=5) of cases.

Distribution of Cytological Diagnoses: The
distribution of cytological diagnoses according to
the IAC Yokohama System is presented in Table 1.
Benign lesions (C2) constituted the largest category
(61.8%, n=115), followed by malignant lesions
(C5) at 24.2% (n=45). Suspicious for malignancy
(C4) and atypical lesions (C3) accounted for 8.1%
(n=15) and 59% (n=11), respectively.

Table 1: Distribution of Cytological Diagnoses (n=186)

Cytological Category Frequency (n) Percentage (%)
C2 - Benign 115 61.8

C3 - Atypical, probably benign 11 5.9

C4 - Suspicious for malignancy 15 8.1

CS5 - Malignant 45 24.2

Total 186 100.0

Distribution of Histopathological Diagnoses:
Histopathological examination revealed benign
lesions in 68.3% (n=127) and malignant lesions in
31.7% (n=59) of cases.

The detailed distribution of histopathological
diagnoses is shown in Table 2. Among benign

lesions, fibroadenoma was the most common
diagnosis (34.4%, n=64), followed by fibrocystic
disease (15.6%, n=29), and phyllodes tumor
(benign) (5.4%, n=10). Invasive ductal carcinoma
(not otherwise specified) was the predominant
malignant lesion, accounting for 24.7% (n=46) of
all cases and 78.0% of malignancies.

Table 2: Distribution of Histopathological Diagnoses (n=186)

Histopathological Diagnosis Frequency (n) Percentage (%)
Benign Lesions 127 68.3
Fibroadenoma 64 344
Fibrocystic disease 29 15.6
Phyllodes tumor (benign) 10 5.4
Breast abscess/Mastitis 8 43
Fat necrosis 6 3.2
Granulomatous mastitis 5 2.7
Lactating adenoma 3 1.6
Intraductal papilloma 2 1.1
Malignant Lesions 59 31.7
Invasive ductal carcinoma, NOS 46 24.7
Invasive lobular carcinoma 6 3.2
Mucinous carcinoma 3 1.6
Medullary carcinoma 2 1.1
Phyllodes tumor (malignant) 2 1.1
Total 186 100.0

NOS: Not otherwise specified

Age Distribution and Lesion Type: Analysis of
age distribution revealed significant differences
between benign and malignant lesion groups. The
mean age for patients with benign lesions was 36.4
+ 12.8 years compared to 56.5 + 10.2 years for
malignant lesions (p<0.001). Benign lesions were
more prevalent in patients aged 16-45 years
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(82.7%), while malignant lesions predominated in
patients above 45 years (76.3%).

Cytohistological Correlation: The overall
cytohistological concordance rate was 94.1%
(175/186 cases). Discordant results were observed
in 11 cases (5.9%).
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histopathological diagnoses is presented in Table 3.

Table 3: Cytohistological Correlation Matrix

Cytology HP: Benign (n=127) HP: Malignant (n=59) Total (n=186)
C2 (Benign) 113 2 115

C3 (Atypical) 8 3 11

C4 (Suspicious) 3 12 15

C5 (Malignant) 3 42 45

Total 127 59 186

HP: Histopathology

For malignant lesions (considering C4 and C5 as
positive for malignancy), FNAC demonstrated a
sensitivity of 96.6% (57/59), specificity of 97.6%
(124/127), positive predictive value (PPV) of
95.0% (57/60), negative predictive value (NPV) of
98.4% (124/126), and overall diagnostic accuracy
of 97.3% (181/186). The cytohistological
correlation was statistically significant (p<0.001).

False negative results (cytology benign,
histopathology malignant) were observed in 2 cases
(1.1%), both of which were subsequently diagnosed
as invasive lobular carcinoma on histopathology.
False positive results (cytology malignant,
histopathology benign) occurred in 3 cases (1.6%),
comprising 2 cases of granulomatous mastitis and 1
case of fat necrosis with reactive atypia.

Discussion

The present study evaluated the cytohistological
correlation of palpable breast lesions and assessed
the diagnostic accuracy of FNAC in a tertiary care
hospital setting. Our findings demonstrate that
FNAC maintains excellent correlation with
histopathological diagnoses and serves as a reliable
initial diagnostic modality for breast masses.

The mean age of patients in our study (42.8 + 14.6
years) is consistent with findings reported by
Kharkwal et al. [12], who documented a mean age
of 41.3 years in their evaluation of breast FNAC.
The predominance of benign lesions (68.3%) over
malignant lesions (31.7%) in our study aligns with
observations by Panjvani et al. [13], who reported
benign and malignant proportions of 72.1% and
27.9%, respectively. This distribution reflects the
natural spectrum of breast pathology, where benign
conditions significantly outnumber malignancies.

Fibroadenoma emerged as the most common
benign lesion (34.4%), a finding corroborated by
multiple investigators including Rahman et al. [14]
and Cho et al. [15], who documented fibroadenoma
as the predominant benign breast pathology in their
respective  cohorts. The preponderance of
fibroadenoma in younger women is attributed to
hormonal influences on breast stromal and
epithelial components during reproductive years.
Among malignant lesions, invasive ductal
carcinoma (78.0% of malignancies) was the most
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frequent diagnosis, consistent with global patterns
of breast cancer histology. Malhotra et al. [16]
reported invasive ductal carcinoma as the
predominant malignant histotype in their study of
520 breast cancers. The significantly higher mean
age in patients with malignant lesions (56.5 years)
compared to benign lesions (36.4 years) (p<0.001)
emphasizes the importance of age as a risk factor
for breast malignancy.

The overall diagnostic accuracy of FNAC in our
study (97.3%) compares favorably with results
published by Willems et al. [17], who reported
accuracy rates ranging from 94-97% in their
systematic review of breast FNAC performance.
Our sensitivity of 96.6% and specificity of 97.6%
exceed the thresholds recommended by the
National Health Service Breast Screening
Programme, which advocates sensitivity above
60% and specificity above 55% as minimum
acceptable standards [18].

The false negative rate of 1.1% in our study is
lower than rates reported by many previous
investigations. Both false negative cases in our
study were invasive lobular carcinomas, a
recognized diagnostic challenge in breast cytology
due to the characteristic discohesive pattern and
subtle cytological atypia [19]. Kocjan et al. [20]
have extensively documented the diagnostic
difficulties encountered with lobular neoplasms on
FNAC and recommend heightened suspicion when
encountering single-file cell arrangements with
mild nuclear atypia.

False positive diagnoses occurred in 1.6% of cases,
involving granulomatous mastitis and fat necrosis
with reactive changes. These entities represent
well-documented mimickers of malignancy on
cytology due to epithelioid histiocyte clusters and
atypical reactive epithelial cells [21]. Careful
evaluation of clinical context and awareness of
cytomorphological overlap is essential to minimize
such errors.

The high concordance rate (94.1%) between
cytological and histopathological diagnoses in our
study validates the role of FNAC as a reliable first-
line diagnostic tool. Saha et al. [22] reported a
similar concordance rate of 93.7% in their
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evaluation of 250 breast FNAC specimens. The
minor discordance observed reflects the inherent
limitations of sampling and the interpretive
challenges posed by certain lesion types.

Our study findings support the continued utilization
of FNAC within the triple assessment framework,
particularly in settings where immediate diagnostic
information is valuable for clinical decision-
making and patient counseling. The cost-
effectiveness and minimal invasiveness of FNAC
render it especially suitable for resource-
constrained healthcare environments [23].

The implementation of standardized reporting
systems such as the IAC Yokohama System
enhances diagnostic reproducibility and facilitates
meaningful comparison across studies [24]. The
categorization scheme provides clear guidance for
clinical management based on cytological risk
stratification.

Limitations of this study include its single-center
design, which may limit generalizability, and the
retrospective exclusion of cases with inadequate
cytological material.

Additionally, interobserver  variability  in
cytological interpretation was not formally
assessed. Future multicenter studies  with

prospective designs and incorporation of ancillary
techniques such as cell block
immunohistochemistry would further strengthen
the evidence base.

Conclusion

This study demonstrates that fine needle aspiration
cytology exhibits excellent diagnostic accuracy in
evaluating palpable breast lesions, with sensitivity
of 96.6%, specificity of 97.6%, and overall
concordance rate of 94.1% with histopathological
findings. Fibroadenoma and invasive ductal
carcinoma represent the most common benign and
malignant diagnoses, respectively. FNAC remains
an invaluable component of the triple assessment
approach for breast masses, providing rapid, cost-
effective, and reliable preliminary diagnosis.

Awareness of potential pitfalls, particularly in
lobular carcinomas and inflammatory lesions
mimicking malignancy, is essential for optimizing
diagnostic accuracy. The study validates the
continued relevance of FNAC in contemporary
breast pathology practice.
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