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INTRODUCTION

Breast lumps are among the most frequently
encountered clinical presentations in women and

ABSTRACT

Background: Breast lumps represent one of the most frequent clinical concerns
among women and pose a diagnostic challenge in distinguishing benign from
malignant conditions. Accurate and early diagnosis is essential for appropriate
management and prognosis. The triple assessment approach—comprising
clinical examination, radiological imaging, and cytological evaluation—has
significantly improved diagnostic precision. Standardized reporting systems
such as the Breast Imaging Reporting and Data System (BI-RADS) and the
International Academy of Cytology (IAC) Yokohama system have further
streamlined diagnostic interpretation and clinical decision-making. The
objective is to analyze the clinicoradiological and cytomorphological features
of breast lumps and to determine the correlation between ultrasonographic
findings categorized by BI-RADS and cytological diagnoses reported using the
IAC Yokohama system.

Materials and Methods: This prospective observational study was carried out
over a period of 18 months at a tertiary care center and included 76 female
patients presenting with palpable breast lumps. All participants underwent
detailed clinical evaluation, ultrasonography, and fine-needle aspiration
cytology (FNAC). Radiological findings were classified according to BI-RADS
categories, while cytological results were interpreted using the IAC Yokohama
reporting system. The concordance between radiological and cytological
findings was statistically analyzed.

Results: The majority of patients belonged to the 20-39 years age group, with
benign lesions being the most common presentation. BI-RADS category 2 was
the predominant radiological finding (65.79%), while cytological evaluation
revealed that 67% of cases were classified as benign (C2 category). Malignant
lesions were more commonly observed in older age groups. The overall
concordance between BI-RADS and FNAC findings was 72.36%, with the
highest agreement observed in benign categories (84.31%) and relatively lower
agreement in atypical or suspicious categories.

Conclusion: The combined application of ultrasonography and FNAC serves
as an effective, minimally invasive, and economical diagnostic approach for the
evaluation of breast lumps. This integrated method enhances diagnostic
accuracy, minimizes unnecessary surgical procedures in benign cases, and
facilitates early detection and timely management of malignant lesions.
Keywords: Breast lumps, FNAC, BI-RADS, IAC Yokohama system,
ultrasonography, cytology.

account for a substantial proportion of visits to
surgical and oncology clinics. Breast lumps can range
from benign, self-limiting illnesses to potentially
fatal cancers. Even though most palpable breast
tumors are benign, the biggest obstacle for physicians
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is correctly differentiating benign from malignant
lesions at an early stage because this directly affects
treatment results and survival rates.[l In addition to
reducing patient anxiety, an early and accurate
diagnosis helps prevent needless intrusive treatments.
Currently, breast cancer is the most frequent disease
diagnosed in women globally, and it poses a serious
threat to public health. Global cancer data show that
2.3 million new instances of breast cancer were
recorded in 2020, making up a sizable share of
women's cancer-related morbidity and mortality.
The prevalence of breast cancer has been rising
gradually in developing nations like India, and it is
currently the most common cancer among women,
surpassing cervical cancer.®) Numerous variables,
including as wurbanization, delayed childbirth,
decreased nursing habits, lifestyle changes, and
higher knowledge resulting to improved diagnosis
rates, have been linked to this rising occurrence.
Effective screening and early diagnosis techniques
are crucial since late presentation is still a widespread
problem in many areas despite advancements in
diagnostic and treatment technologies.

The "triple assessment," which combines clinical
examination, radiographic imaging, and pathological
investigation, is a thorough and methodical technique
needed for the evaluation of breast tumors.
Concordance across the three modalities offers a high
degree of diagnostic confidence, and this
combination method has been demonstrated to
greatly improve diagnostic accuracy. Clinical
examination offers preliminary details on the lump's
size, consistency, movement, and related
characteristics, but it is not detailed enough to
consistently distinguish benign from malignant
tumors. As a result, imaging and cytological or
histological evaluation must be included.!
Ultrasonography is one of the most important
imaging methods, especially for younger women
with thick breast tissue, where mammography may
have limits. In many therapeutic settings,
ultrasonography is the best first-line imaging
modality since it is non-invasive, readily accessible,
and radiation-free.”) The American College of
Radiology created the Breast Imaging Reporting and
Data System (BI-RADS), which offers a standardized
vocabulary and classification system for reporting
breast imaging results. In addition to facilitating
consistent ~communication between  medical
professionals, BI-RADS assists in classifying lesions
according to their probability of becoming malignant,
which directs subsequent treatment.[”!

Another crucial part of the triple evaluation is fine
needle aspiration cytology (FNAC), which is a quick,
economical, and minimally invasive diagnostic
method for assessing breast masses. Because of its
price and ease of use, it is especially useful in
environments with limited resources. In addition to
having a high sensitivity and specificity for
distinguishing benign from malignant tumors, FNAC
frequently offers an instant preliminary diagnosis,
facilitating timely clinical decision-making.!®

However, uniformity has typically been hampered by
differences in reporting and interpretation.
The IAC Yokohama System for Reporting Breast
Cytology was developed by the International
Academy of Cytology to solve these problems. It
divides FNAC results into five different categories,
ranging from inadequate material to malignant
tumors. The uniformity of diagnostic and treatment
approaches is improved, and pathologists and
clinicians can communicate more clearly thanks to
this standardized reporting method.”! The use of such
standardized methods has improved the clinical
usefulness and repeatability of cytological findings.
There is significant clinical significance in the
relationship between radiological evaluation using
BI-RADS and cytological examination utilizing the
IAC Yokohama system. Particularly in benign
situations, concordance between various modalities
lowers the necessity for more invasive procedures
like excisional biopsy and improves diagnostic
reliability. Numerous studies have shown that
combining cytology and imaging greatly increases
diagnostic precision and guarantees early cancer
identification, which enables prompt action.['%
However, differences between radiological and
cytological results may arise, particularly in unusual
or borderline tumors, requiring further assessment
and correlation.
In this regard, the current study uses the IAC
Yokohama system in a tertiary care environment to
evaluate the clinicoradiological and
cytomorphological features of breast lumps and to
determine the interaction between BI-RADS
categories and FNAC results. It is anticipated that
such a study would lead to better patient management
techniques and offer insightful information on the
efficacy of integrated diagnostic modalities.

Aim and Objective

Aim: To evaluate the clinicoradiological and

cytomorphological characteristics of breast lumps

and to determine the correlation between
ultrasonographic findings categorized by the Breast

Imaging Reporting and Data System (BI-RADS) and

cytological diagnosis using the International

Academy of Cytology Yokohama System.

Objectives

1. To study the clinical profile of patients presenting
with palpable breast lumps.

2. To analyze the radiological features of breast
lumps using ultrasonography and classify them
according to BI-RADS.

3. To evaluate the cytomorphological features of
breast lesions using Fine Needle Aspiration
Cytology and categorize them according to the
IAC Yokohama system.

4. To assess the correlation between radiological
(BI-RADS) and cytological (IAC Yokohama)
findings.

5. To determine the diagnostic utility of combined
clinicoradiological and cytological evaluation in
differentiating benign and malignant breast
lesions.
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MATERIALS AND METHODS

Study Design and Setting: This prospective

observational study was conducted over a period of

18 months in the Department of Pathology at a

tertiary care teaching hospital.

Study Population: A total of 76 female patients

presenting with palpable breast lumps were included

in the study after obtaining informed written consent.

Inclusion Criteria:

* Female patients with palpable breast lumps

* Patients willing to participate and provide
informed consent

* Patients undergoing clinical, radiological, and
cytological evaluation

Exclusion Criteria:

* Male patients with breast lesions

* Cases of recurrent breast malignancy

» Patients with a history of or currently receiving
chemotherapy

» Patients unwilling to participate in the study

Clinical Evaluation: A detailed clinical history

including age, presenting complaints, duration of

symptoms, pain, nipple discharge, and family history

was recorded. This was followed by general physical

and local breast examination using a structured

proforma.

Radiological Assessment: All patients underwent

ultrasonography, and findings were categorized

according to the Breast Imaging Reporting and Data
System (BI-RADS).

Cytological Procedure: Fine Needle Aspiration
Cytology (FNAC) was performed under aseptic
precautions using a 23-gauge needle attached to a 5—
10 mL syringe. Smears were prepared, air-dried
slides were stained with Field stain, and alcohol-fixed
slides were stained with hematoxylin and eosin.
Cytological Classification and Correlation:
Cytological findings were categorized using the
International Academy of Cytology Yokohama
System into five categories (C1-CS5). These findings
were correlated with BI-RADS categories to assess
concordance.

Statistical Analysis: Data were entered into
Microsoft Excel and analyzed using SPSS version 21.
Descriptive statistics were expressed as frequencies
and percentages. The Chi-square test was used to
assess associations, with a p-value <0.05 considered
statistically significant.

RESULTS

A total of 76 female patients with palpable breast
lumps were evaluated using clinical examination,
ultrasonography, and FNAC. The findings were
analyzed with respect to age distribution, clinical
presentation, radiological classification, cytological
diagnosis, and their correlation.

Table 1: Age-wise Distribution with Cytological Diagnosis

Age Group (Years) Benign (C2) Atypical (C3) Suspicious (C4) Malignant (C5) Total %
0-19 6 0 0 0 6 7.9
20-39 39 7 2 1 49 64.5
40-59 6 3 3 4 16 21.1
60-69 1 1 0 3 5 6.6
Total 52 11 5 8 76 100

The majority of patients were in the 20—39 years age
group (64.5%), indicating higher prevalence of breast
lumps in younger women. In all age categories,
benign lesions (C2) were more common, particularly
in younger individuals. A statistically significant

tendency of increased malignancy with age was
shown by the higher frequency of malignant lesions
(C5) in later age groups (40 years and above) (p <
0.05).

Table 2: Pain vs Cytological Diagnosis

Pain Status Benign (C2) Atypical (C3) Suspicious (C4) Malignant (C5) Total
Painful 10 0 1 3 14
Painless 42 11 4 5 62
Total 52 11 5 8 76
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Figure 1: Age-wise Distribution with Cytological
Diagnosis
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Figure 2: Pain vs Cytological Diagnosis.
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Most patients presented with painless breast lumps
(81.6%). Benign lesions were more commonly
associated with painless presentation, whereas
malignant lesions were relatively more frequent

among painful lumps. However, this association was
not statistically significant (p > 0.05), indicating that
pain alone is not a reliable predictor of malignancy.

Table 3: Radiological Findings (BI-RADS Classification)

BI-RADS Category Interpretation No. of Patients %
BI-RADS 2 Benign 50 65.79
BI-RADS 3 Probably benign 12 15.79
BI-RADS 4 Suspicious for malignancy 9 11.84
BI-RADS 5 Highly suggestive of malignancy 5 6.58
Total 76 100

BI-RADS category 2 lesions constituted the majority
(65.79%), indicating a predominance of benign
findings on ultrasonography. Higher BI-RADS

categories (4 and 5), suggestive of malignancy,
accounted for 18.42% of cases, highlighting the
importance of imaging in risk stratification.

Table 4: Cytomorphological Diagnosis (IAC Yokohama System)

IAC Category Diagnosis No. of Patients %
C2 Benign 52 68.4
C3 Atypical / Probably benign 11 14.5
C4 Suspicious for malignancy 5 6.6
C5 Malignant 8 10.5
Total 76 100

proportion but are clinically significant due to their

| diagnostic uncertainty and need for further
| evaluation.
: IAC Category
H h—J (W— —
Figure 3: Radiological Findings (BI-RADS
Classification) i
— e F—
Benign lesions (C2) were the most common .. 2 ‘
cytological diagnosis (68.4%). Malignant lesions i
(C5) constituted 10.5% of cases. The atypical and Figure 4: Cytomorphological Diagnosis (IAC
suspicious categories together formed a smaller Yokohama System).
Table 5: Correlation between BI-RADS and IAC Categories
TAC Category Corresponding BI-RADS Correlated Cases Total Cases Correlation (%)
C2 BI-RADS 2 43 52 82.69%
C3 BI-RADS 3 4 11 36.36%
C4 BI-RADS 4 4 5 80.00%
C5 BI-RADS 5 4 8 50.00%
Total — 55 76 72.36%
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Figure 5: Correlation between BI-RADS and IAC
Categories

The overall concordance between radiological (BI-
RADS) and cytological (IAC) findings was 72.36%.
Benign lesions (C2-BI-RADS 2) showed the best
agreement, followed by suspicious lesions. Atypical
(C3) and malignant (C5) categories showed lower
concordance, indicating difficulties in diagnosing
borderline patients. The reliability of integrated
diagnostic modalities was highlighted by the
statistically substantial (p < 0.05) correlation between
BI-RADS and cytological categories.

DISCUSSION

The present study evaluated 76 female patients with
palpable breast lumps using a triple assessment
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approach  comprising  clinical ~ examination,
ultrasonography, and FNAC. The results emphasize
how crucial it is to combine cytological and
clinicoradiological factors for precise breast lesion
identification and treatment. According to [Table 1],
the majority of patients in the current research were
between the ages of 20 and 39 (64.5%), with younger
women more likely to have benign lesions. This
finding is in line with earlier research showing that
malignant tumors are usually seen in older women,
whereas benign breast disorders like fibroadenoma
are more frequent in younger age groups.['l This
study's higher incidence of malignant lesions in
individuals over 40 confirms the documented link
between growing older and an increased risk of breast
cancer. Donegan and colleagues have shown similar
age-related changes, highlighting the necessity of
increased clinical suspicion in older patients.['?!

In terms of clinical presentation, Table 2 shows that
the majority of patients (81.6%) had breast lumps that
were painless. This result is consistent with previous
research showing that breast lumps are frequently
painless, especially when they are benign.['*) In this
analysis, pain was linked to a slightly greater
percentage of malignant cases; however, this
connection was not statistically significant (p > 0.05).
This supports the idea—which has also been
emphasized in other reports—that pain cannot
accurately distinguish between benign and malignant
breast tumors.['4]

Most lesions were classified as BI-RADS 2
(65.79%), suggesting benign results, according to
radiological =~ examination  using  BI-RADS
classification [Table 3]. This prevalence of benign
radiological categories is similar to earlier research
where the majority of breast lump examinations are
benign lesions.”). Nonetheless, a significant
percentage of cases (18.42%) fit into BI-RADS
categories 4 and 5, which are indicative of cancer.
The BI-RADS system is well known for its ability to
standardize imaging interpretation and direct clinical
treatment choices.

Benign lesions (C2) made up 68.4% of cases, while
malignant lesions (C5) made up 10.5%, according to
cytological examination utilizing the IAC Yokohama
method [Table 4]. These results are in line with
research by Field et al., which showed that most
FNAC samples are benign, with a lesser but clinically
relevant percentage of malignant cases.['! The
existence of suspicious (C4) and atypical (C3)
categories draws attention to the intrinsic limits of
cytology in some borderline instances, requiring
further histopathological confirmation.

One important component of this study is the
relationship between BI-RADS and IAC categories.
Table 5 illustrates that the total concordance rate was
72.36%, with benign lesions exhibiting the highest
level of agreement (82.69%). This excellent
concordance in benign categories is consistent with
earlier research that found a substantial association
between cytology and imaging in tumors that were
obviously benign.l'! Similarly, 80% of suspect

categories showed strong agreement, suggesting that
both modalities are useful in detecting lesions with a
higher propensity for malignancy.

However, the atypical (36.36%) and malignant (50%)
groups showed worse concordance. This
heterogeneity might be explained by discrepancies in
interpretation, sample mistakes, or overlapping
cytological characteristics. These differences, which
have been documented in past research, highlight the
need of a multidisciplinary approach that includes
histological validation when required.'® The
reliability of integrating these diagnostic modalities
is further validated by the study's statistically
significant relationship (p < 0.05) between BI-RADS
and cytological results. Overall, the study's results
highlight how well the triple assessment method
works for evaluating breast masses.

Combining clinical examination, imaging, and
cytology improves diagnostic precision, minimizes
needless surgery in benign patients, and makes early
cancer identification easier. These findings are
consistent with the body of research that supports the
use of both radiographic and cytological examination
in the assessment of breast lesions.['*!%) In summary,
the current study shows that effective diagnosis and
treatment of breast tumors depend heavily on
clinicoradiological and cytological connection. The
combined technique is nevertheless a dependable,
economical, and minimally intrusive method,
especially in settings with limited resources, despite
certain drawbacks in unusual and borderline
categories.

CONCLUSION

The present study highlights the importance of a
combined clinicoradiological and cytological
approach in the evaluation of breast lumps.
Malignant lesions were more common in older age
groups, while benign lesions accounted for the
majority of cases in our research, especially among
younger women. With the majority of lesions
classified as benign, ultrasonography utilizing the
Breast Imaging Reporting and Data System (BI-
RADS) proven to be an efficient method for initial
risk assessment. The International Academy of
Cytology Yokohama System, when used to interpret
fine needle aspiration cytology, showed great value
in differentiating benign from malignant lesions. The
reliability of the triple evaluation technique was
reinforced by the strong general congruence between
radiological and cytological results, especially in
benign and questionable categories. Lower
agreement in the malignant and atypical groups,
however, suggests that further histological
confirmation and careful interpretation are necessary
in these situations. The study highlights how
combining clinical examination, imaging, and
cytology enhances diagnostic precision, minimizes
needless surgical procedures in benign patients, and
promotes early cancer diagnosis and treatment. This
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method's low cost and minimum invasiveness make
it particularly useful in environments with limited
resources.

Limitations of the study

The study has certain limitations that must be
considered. The sample size was relatively small (76
cases), which may limit the generalizability of the
findings. Being a single-center study, the results may
not reflect the broader population. Histopathological
confirmation was not available for all cases,
particularly benign lesions, which could affect the
accuracy of correlation analysis. Additionally,
interobserver variability in both radiological and
cytological interpretation may have influenced the
results. The lower concordance observed in atypical
and suspicious categories also highlights inherent
limitations of FNAC, including sampling errors and
overlapping cytological features. Further large-scale,
multicentric ~ studies ~ with  histopathological
correlation are recommended to validate and
strengthen these findings.
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