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Abstract

Introduction: Breast cancer is the most common cancer among women globally and in India. Fine Needle
Aspiration Cytology (FNAC) is a key diagnostic tool for breast lesions, especially in resource-limited settings,
due to its affordability, accuracy, and minimally invasive nature. The International Academy of Cytology (IAC)
Yokohama System was introduced to standardize FNAC reporting.

Aim: To categorize breast FNAC cases using the IAC Yokohama System and assess its diagnostic accuracy,
category-wise risk of malignancy (ROM), sensitivity, specificity, positive predictive value (PPV), and negative
predictive value (NPV).

Methods: A retrospective study was conducted on 70 breast FNAC cases with histopathological correlation.
Cases were classified into five IAC categories. ROM was determined per category, and statistical analysis was
done across three positivity thresholds.

Results: The benign category was most common (70%). ROM for each diagnostic category were: Insufficient
(33%), Benign (4.8%), Atypical (50%), Suspicious (87.5%), and Malignant (100%). Diagnostic accuracy varied:
Group A (atypical, suspicious, and malignant as positive) had the highest accuracy (92.54%) and specificity
(94%), while Group C (only malignant as positive) had 100% sensitivity and NPV but the lowest PPV
(35.29%).

Conclusion: The IAC Yokohama System is a reliable, standardized method for reporting breast FNAC.
Combined with triple assessment, it enhances diagnostic accuracy and supports effective clinical management,
especially where core needle biopsy is not readily available.
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Introduction

Breast cancer is the most common cancer in India
as well as globally accounting for 28.2% of all
female cancers in India.[lI] The diagnostic
interpretation of fine needle aspiration cytology
(FNAC) of the breast have proven to be accurate,
highly sensitive and specific and cost effective for
diagnosis of benign and malignant breast
lesions.[2]

Breast FNAB can attain a sensitivity of 90-99%, a
positive predictive value (PPV) of malignancy
approaching 100% and a high degree of accuracy
that is up to 96.2%. [2]

Tripple assessment includes three modalities:
Clinical assessment by means of history and
physical examination, Radiological assessment by
means of imaging with mammography and/or
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ultrasonography, and Pathological assessment by
means of Fine needle aspiration cytology (FNAC)
and core needle biopsy (CNB).[3]

CNB is a more invasive biopsy procedure with a
higher rate of complications, a longer turn- around
time to diagnosis, and greater expense, both for the
purchase of the CNB equipment and consumables
and the requirement for a surgical pathology
laboratory to process and interpret the samples and
it also excludes possibility of performing Rapid on-
site evaluation (ROSE).[2]

The International Academy of cytology (IAC)
Yokohama system for reporting breast fine needle
aspiration cytology was developed by group of
expert  cytopathologists,  radiologists, and
oncologists in the breast field. [2,4] According to
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International Academy of Cytology (IAC)
Yokohama system all palpable and non-palpable
breast lesions are divided into five diagnostic
categories: Insufficient/inadequate, Benign,
Atypical, Suspicious of malignancy and
Malignant.[2]

This division of all breast lesion into diagnostic
categories and their corresponding assessment of
risk of malignancy facilitates development of
management guidelines. This allows
standardization of reporting system and improves
communication between the cytopathologists and
clinician by linking reporting system with
management options.[2]

The objective of this study is to categorize all Fine
needle aspiration cytology specimen
cytopathological diagnosis according to the newly
proposed International Academy of Cytology
Yokohama reporting system for breast cytology
and to determine diagnostic accuracy, Risk of
malignancy of each diagnostic category, sensitivity,
specificity, negative predictive value and positive
predictive values.

Materials and Methods

This is a retrospective study conducted from 1%
January 2024 to 31%* December 2024.

Patient records, pertaining to demography, clinical
history, cytological diagnosis and histopathological
diagnosis of all Fine needle aspiration were
obtained from patient database.

Permission from ethical committee for this study
was obtained before starting the study.

All breast lesion fine needle aspiration cytology
performed whose corresponding histological
diagnosis was available were included in this study.

All cases whose corresponding histopathological
diagnosis was not available were excluded from
this study.

Methodology

Relevant clinical information regarding age, gender
and accompanying clinical symptoms were
documented. Fine needle aspiration sample were
taken using 24 gauge needle and disposable syringe
and cytological smears were prepared on clear
glass slide. Three slides were fixed immediately in
ethanol for Hematoxylin and eosin stain. Another
slide was air dried for Giemsa stain. Cytological
slides were observed and each case was diagnosed
according to one of the five diagnostic categories of
the newly proposed International Academy of
Cytology Yokohama system, where category I is
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insufficient material, category II is benign lesion,
category III is atypical lesion, category IV is
suspicious of malignancy, category V is malignant
lesion.

For histopathological diagnosis all core needle
biopsy, lumpectomy and Modified radical
mastectomy specimen were included whose fine
needle aspiration cytology diagnosis were
previously determined by Yokohama system.

For each diagnostic category according to IAC
Yokohama system, the risk of malignancy (ROM)
was calculated using histopathological diagnosis as
gold standard.

Statistical analysis was done by calculating
Sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV) and
diagnostic accuracy were also evaluated taking
histopathological diagnosis as gold standard.
Statistical analysis was computed for three different
groups:

Group A: Atypical, suspicious of malignancy,
malignant considered as positive.

Group B: Suspicious of malignancy, malignant
considered as positive.

Group C: Only malignant considered as positive.

The cases in insufficient category were not
included for further statistical analysis, as they
could not be considered for either positive or
negative for malignancy.

Ethical approval was obtained before starting this

study with reference number:
GMERSMCS/IEC/119/2024.
Results

This study presents a comprehensive diagnosis of
fine needle aspiration (FNA) of breast lesions
according to the International Academy of
Cytology (IAC) Yokohama System. Total 152
breast lesion cases were received for fine needle
aspiration at our institute. Out of which
histopathological diagnosis was available for 70
cases which were included in this study. Out of 70
cases, 63 were female and seven cases were male.
The age group of the cases ranged from 16 years to
90 years with mean age of 34.15 years. All 70 cases
were divided into five cytological diagnostic
categories. Distribution of cases in each category
was found to be 4.29%, 70%, 5.71%, 11.42% and
8.58% respectively. Category I (Insufficient)
comprised three cases, including acellular smears
(2 cases) and a haemorrhagic smear (1 case)
(Figure 1).

International Journal of Current Pharmaceutical Review and Research

429



International Journal of Current Pharmaceutical Review and Research

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Figure 1: Smears having only haemorrhagic material (Category I)

Figure 2: Smears showing benign ductal epithelial cells forming cohesive clusters along with
myoepithelial cells (Category II)

Figure 3: Smears showing small cluster of atypical ductal epithelial cell with lack of myoepithelial cells
(Category 1V)

Figure 4: Smears showing atypical ductal epithelial cells forming papillary clusters having nuclear
pleomorphism, hyperchromasia and high N:C ratio (Category V)

Category II (Benign) included the highest number
of cases with 49 cases, which predominantly
consisted of fibroadenoma (30 cases) (Figure 2),
followed by gynecomastia (7 cases), and other
benign diagnosis like duct ectasia, abscess,
mastitis, gynecomastia and lipoma. Category III
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(Atypical) had 4 cases, with apocrine reactive
atypia reported in 2 of them. Category IV
(Suspicious of Malignancy) consisted of eight
cases, with includes suspicions for invasive ductal
carcinoma (Figure 3), suspicious for invasive
lobular carcinoma, suspicious for malignant
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proliferative lesion, and suspicious for mucinous
carcinoma. Category V (Malignant) had six
confirmed cases, including ductal carcinoma (4
cases) (Figure 4), secretory carcinoma (1case), and
cases positive for malignant cells (lcase). Of the
seven male cases all belonged to Category II with
six cases diagnosed as gynecomastia and one
diagnosed as mastitis with fibrosis. All the 70 cases
were correlated for cytological diagnoses with
histopathological  findings. ~Among the 3
insufficient cases in category I, 2 were benign and
1 malignant. Of the 49 cases in category II, 47 were
histologically benign, while 2 were malignant. In
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the atypical category, 2 cases were benign and 2
malignant. Cases in category IV showed 1 benign
and 7 malignant diagnoses. All 6 malignant
cytological diagnoses were confirmed as malignant
on histopathological examination. For all the above
categories the risk of malignancy (ROM) was
calculated for each category. [Table 1] Category I
had a 33% ROM, Category II had a 4.8% ROM,
Category III showed 50%, Category IV had 87.5%,
and Category V had a 100% ROM. These findings
highlight the predictive reliability of the IAC
Yokohama system in stratifying breast lesion
cytology based on malignancy risk.

Table 1: Histopathological correlation of cases diagnosed according to IAC Yokohama system in each
category and corresponding Risk of malignancy

Cytological category according to IAC | Histopathological  diagnosis as | Risk of Malignancy
Yokohama system benign and malignant (ROM)
Benign Malignant
L Insufficient(n=03) 02 01 33%
II. Benign(n=49) 47 02 4.8%
1. Atypical (n=04) 02 02 50%
IV. Suspicious of malignancy(n=08) 01 07 87.5%
V. Malignant(n=06) 00 06 100%

The statistical analysis for this study was carried out for three different groups: Group A (atypical, suspicious of
malignancy, and malignant considered as positive), Group B (suspicious of malignancy and malignant
considered as positive), and Group C (Only malignant considered as positive) [Table 2].

Table 2: Statistical analysis of our study

Statistical Parameter Atypical, suspicious Suspicious of | Malignant
malignancy, malignant | malignancy, malignant | considered as
considered as positive | considered as positive | positive (Group C)
(Group A) (Group B)

Sensitivity 88.24% 92.86% 100%

Specificity 94% 92.45% 81.97%

Positive predictive value | 83.33% 76.47% 35.29%

Negative predictive value | 95.91% 98% 100%

Accuracy 92.54% 92.54% 83.58

Group A gave highest specificity (94%) and
positive predictive value (83.33%) whereas
sensitivity was 88.24% and negative predictive
value was 9591%. Group C gave highest
sensitivity (100%) and negative predictive value
(100%) with specificity of 81.97% and positive
predictive value of 35.29% which was lowest
among all. In Group B, Sensitivity Specificity, PPV
and NPV was 92.86%, 92.45%, 76.47%, and 98%
respectively which fall in between Group A and
Group C. Diagnostic accuracy was same for Group
A and Group B (92.54%) which was higher than
Group C (83.58%).

Discussion

All breast lesions when evaluated with “triple test”
approach can give a reliable diagnosis and can
guide patient management. Use of CNB among
developed countries is widely popular as it also
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allows assessment of histological grade and
hormonal status. Use of FNAC in concordance with
clinical and radiological examinations shows
sensitivity and specificity similar to that of CNB
and hence its optimization in developing countries
can be of great benefit. In this study we evaluated
diagnostic accuracy of IAC Yokohama system
along with risk of malignancy of each category.
According to recommendations of IAC Yokohama
system for category I, repeat FNAC or CNB is
advised if imaging is unclear or suspicious. For
category II, if triple test is Benign no further biopsy
is recommended and management according to
type of lesion is advised. For category III, repeat
FNAC only if technical issue is suspected
otherwise proceeding for CNB is advised. For
category IV, CNB is mandatory for further
evaluation. For category V, if findings are
consistent in triple test, definitive management is
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advised.[2] In our study, age distribution ranged
from 16 to 90 years which was similar to Ahuja et
al[6] (15-79 years). Also, majority of lesions were
found in female patient whereas all the seven cases
of male lesions were found to be benign with
gynecomastia being most common diagnosis.
Hence breast lesions can affect all the age groups
sparing pre-pubertal age group and females being
more commonly affected probably due to hormonal
influences. Among distribution of cases maximum
number of cases were found in benign
category(70%) which was comparable with studies
by Ahuja et al[6] (69.5%), and Dongra et al[7]
(64.69%).

The comparison of the Risk of Malignancy (ROM)
across different categories in our study with similar
studies [Table 3] revealed notable variations. In the
"Insufficient" category, our study and Verma et
al[5] both reported a 33% ROM, while Ahuja et
al[6] showed a significantly lower rate at 5%, and
Dongra et al[7] and Swain et al[3] reported 100%
and 75%, respectively. For the "Benign" category,
our study indicated a 4.8% ROM, closely aligned
with Ahuja et al[6] (1.5%), whereas Verma et al[5],
Dongra et al[7], and Swain et al[3] all reported 0%
ROM. In the "Atypical" category, our study found
a 50% ROM, which was higher than Verma et al[5]
(33.3%) and Ahuja et al[6] (17.4%), but similar to
Dongra et al[7] (55.5%). Swain et al reported a
much lower ROM of 25%.[3] The "Suspicious of
Malignancy" category showed an 87.5% ROM in
our study, which is higher than Verma et al
(66.7%)[5] and close to Ahuja et al (81.8%)[6],
while both Dongra et al[7] and Swain et al [3]
reported 100%. All studies consistently reported a
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Maximum variations in ROM were observed in
category I. Hence an insufficient or inadequate
sample requires close follow up and review of
Clinical and Radiological findings is essential to
proceed for repeat FNAC or CNB. Both Benign
and malignant categories showed consistent results
in all the studies.

In terms of statistical analysis, under Group A
(Atypical, Suspicious of Malignancy, and
Malignant considered positive), our study showed a
sensitivity of 88.24%, specificity of 94%, positive
predictive value (PPV) of 83.33%, negative
predictive value (NPV) of 95.91%, and an accuracy
of 92.54%. Verma et al[5] reported higher values
with 87.5% sensitivity, 100% specificity, 100%
PPV, 93.5% NPV, and 95.56% accuracy. Ahuja et
al[6] presented a sensitivity of 97.2%, specificity of
86%, PPV of 77%, NPV of 98.5%, and accuracy of
89.6%. Under Group B (Suspicious of Malignancy
and Malignant considered positive), our study
recorded a sensitivity of 92.86%, specificity of
92.45%, PPV of 76.47%, NPV of 98%, and
accuracy of 92.54%. Verma et al[5] had slightly
lower sensitivity at 81.25% but perfect specificity
and PPV at 100%, with 91.18% NPV and 93.62%
accuracy. Ahuja et al[6] showed 91.7% sensitivity,
98.7% specificity, 97.1% PPV, 96.1% NPV, and
96.4% accuracy. For Group C (Malignant
considered positive), our study reported 100%
sensitivity and NPV, 81.97% specificity, 35.29%
PPV, and 83.58% accuracy. Verma et al[5] also
had 100% sensitivity and PPV, with 68.75%
specificity, 86.49% NPV, and 89.58% accuracy.
Ahuja et al[6] showed 79.2% sensitivity, 100%
specificity and PPV, 90.9% NPV, and 93.2%

100% ROM in the

"Malignant"

category.

accuracy.

Table 3: Comparison of Risk of Malignancy (ROM) of our study with similar studies

Category Risk of malignancy of various studies
Our Verma et | Ahuja et al[6] | Dongra et | Swain et
study al|5] al|7] al|3]

L Insufficient 33% 33.3% 5% 100% 75%

II. Benign 4.8% 00% 1.5% 00% 0%

1. Atypical 50% 33.3% 17.4% 55.5% 25%

IV. Suspicious of Malignancy | 87.5% 66.7% 81.8% 100% 100%

V. Malignant 100% 100% 100% 100% 100%

Considering atypical, suspicious of malignancy and
malignant as positive for malignancy gave highest
specificity, positive predictive value and diagnostic
accuracy in our study which was comparable with
other studies. Hence it is advisable to proceed for
CNB for all cases falling under category III, IV and
V especially when there is clinical and radiological
concordance for malignancy.

Conclusion

The TAC Yokohama system, when integrated with
the triple assessment approach (clinical,
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radiological, and cytological), proves to be a highly
reliable tool for the evaluation and management of
breast lesions. Our study demonstrated that the
system effectively stratifies the risk of malignancy
across its categories, with consistent findings for
benign and malignant categories aligning with
previous literature. Optimization of FNAC,
particularly in resource-limited settings, remains
valuable, and it also reduces burden of CNB and a
vigilant approach to insufficient samples is
essential to avoid missed diagnoses. Overall, the
IAC Yokohama system serves as a practical and
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effective framework for guiding the diagnostic and
therapeutic pathway in breast lesion evaluation.
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