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INTRODUCTION
Palpable Breast lump is a common diagnostic problem encountered by 
both general practitioners and surgeons. Moreover, Breast cancer is 
now one of the leading causes of cancer in Indian women, being second 

[1]only to cervical cancer.  It is one of the leading causes of mortality 
[2]with nearly 80,000 new cases being diagnosed annually

FNAC has largely replaced frozen section and biopsy techniques for 
the primary evaluation of breast masses, allowing definitive treatment 

[3]plans to be formulated preoperatively in many cases.

Because no single cytomorphological feature is sufficient for 
diagnosis, multiple parameters must be assessed to classify breast 
lesions particularly in grey-zone entities such as usual ductal 
hyperplasia (UDH), atypical ductal hyperplasia (ADH), ductal 
carcinoma in situ (DCIS), and in distinguishing benign from malignant 

[4]conditions.

However, its ability to reliably identify proliferative grey-zone lesions, 
both with and without atypiav where increased cellular proliferation is 
present but malignancy may not necessarily be evident remains limited 
and less clearly defined.

So Masood introduced a Scoring Index that categorizes Breast lesions, 
[5]based on six  cytological parameters, into different groups.

This study is aimed to categorize breast lesions into four distinct 
groups based on key cytological features such as nuclear dissociation, 
myoepithelial cells, pleomorphism of cells, anisonucleosis, nuclear 
chromatin and nucleoli. The four categories are:
Category I: Non Proliferative Breast lesion (Score: 6-8)
Category II: Proliferative Breast Lesion Without Atypia (Score: 9-14)
Category III: Proliferative Breast Lesion With Atypia (Score: 15-18)
Category IV: Carcinoma (Score: 19-24)

The values ranging from 1 to 4 were assigned to each of the parameters 
and lesions were scored by adding up the values.

A group of cytopathologists conducted a meeting at the International 
Congress of Cytology in Yokohama in May 2016, which was 
sponsored by the International Academy of Cytology (IAC), wherein 

[6]was developed.

The cytological reporting categories (International Academy of 

[7]Cytology Yokohama System) are: 
Category I: Non-Diagnostic
Category II: Benign
Category III: Atypia
Category IV: Suspicious for Malignancy
Category V: Malignant

To ensure adequacy, most authorities recommend a cellularity 
threshold of at least 6 epithelial cell groups, with each group containing 

[8]5 to 10 cells.

AIMS AND OBJECTIVE:
The aim of this study is to compare the diagnostic accuracy of the IAC 
Yokohama System and the Modified Masood's Scoring Index in 
cytologically categorizing palpable breast lesions. The objectives are 
to correlate both systems with histopathological findings and to 
evaluate their sensitivity, specificity, and overall diagnostic 
performance.

MATERIAL AND METHODS:
All breast FNAC samples received from January 2021 to December 
2022 were classified using both the MMSI and the IAC Yokohama 
systems, with histopathological diagnosis serving as the gold standard.

Sample Size: 100

Inclusion Criteria:
All palpable Breast lumps from Female patients with and adequate 
smears showing 5 to 6 ductal epithelial groups were included in the study.

Exclusion Criteria:
Ÿ Inflammatory smear
Ÿ Smears with no ductal epithelial cells
Ÿ Cases with inadequate or non-representative smears
Ÿ Cases without histological confirmation or irretrievable clinical 

records

RESULT:
A total of 100 eligible patients were included for the study. The cases 
included in the study were all females with palpable breast lump, with 
an age Range of 16-88 years.

Comparison of lesions as per diagnosis is based on IAC, MMSS, and 
HPE.

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Pathology

Volume - 14 | Issue - 12 | December - 2025 | PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

ABSTRACT
Background: Fine-needle aspiration cytology (FNAC) is a simple, minimally invasive, and reliable diagnostic tool for evaluating benign and 
malignant breast lesions. The International Academy of Cytology (IAC) Yokohama System and the Modified Masood's Scoring Index (MMSI) are 
two widely used approaches for categorizing palpable breast lesions on FNAC. The present study aims to assess the utility of both the IAC 
Yokohama System and MMSI in the cytological classification of a spectrum of breast lesions and to compare their diagnostic accuracy using cyto-
histopathological correlation.  A retrospective cross-sectional study was conducted over a one-year period from January 2021 to Methods:
December 2022. A total of 100 FNAC cases of palpable breast lesions were included and categorized according to the International Academy of 
Cytology (IAC) Yokohama System and the Modified Masood's Scoring Index (MMSI). Diagnostic performance for both systems were calculated 
using histopathological findings as the gold standard.  The IAC Yokohama System showed high concordance with histopathology for PBD Result:
without atypia (88%) and carcinoma/carcinoma in situ (86%), but low concordance for PBD with atypia (14%) and NPBD (0%). In contrast, the 
Modified Masood's Scoring Index demonstrated excellent concordance for NPBD (100%) and PBD without atypia (100%), moderate concordance 
for PBD with atypia (50%), and high concordance for carcinoma/carcinoma in situ (95%).  The categorization of breast lesions using Conclusion:
MMSI demonstrated higher accuracy and specificity in identifying malignant cases, indicating that the MMSI system is more precise and reliable 
for diagnosing malignancy.
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Evaluation of cytological diagnosis made as per IAC Yokohama 
System and MMSS were compared with histopathological diagnosis 
taken as the gold standard.

Modified Masood Scoring Index (MMSI)
According to the Modified Masood's Scoring Index (MMSI), Category 
II comprised the largest proportion with 49 cases (49%), followed 
closely by Category IV with 44 cases (44%). Together, these two 
categories accounted for 93% of all cases. Category III constituted 
only 4 cases (4%), while Category I was the least frequent with 3 cases 
(3%). This distribution demonstrates a marked predominance of 
Categories II and IV, with minimal representation from Categories I 
and III.

Non-Proliferative Breast Disease (Category I):
Cases with Modified Masood's score of 6-8 were grouped into category 
I. On application of Modified Masood's scoring system, 3 cases(3%) 
were grouped under NPBD. Number of cases with a score 7 was 1/100 
(1%) and cases with score 8 were 2/100 (2%).  Number of cases of 
NPBD diagnosed by IAC Yokohama System were 0/100 cases (0%).

Proliferative Breast Disease Without Atypia (Category II):
Cases with Modified Masood's score of 9-14 were grouped into 
category II. Out of 100 cases, 49 cases(49%) were classified as PBD 
without atypia By MMSS. The number of cases with score 9 were 
19/100 (19%), cases with score of 10 were 18/100(18%), cases with 
score of 11 were 5/100(5%), cases with score of 12 is 5/100(5%), cases 
with score of 13 is 1(1%) and cases with score 14 is 1(1%).

Proliferative Breast Disease With Atypia (Category III):
Cases with Modified Masood's score of 15-18 were grouped into 
category III.  In the present study, 4 out of 100 cases(4%) were 
classified under Category III. Notably, the study identified a minimal 
occurrence of PBD with atypia each having 15, 16, 16, and 18, 
respectively.

Out of 4 cases two cases (2%)  diagnosed by MMSI as PBD with 
atypia, turned out to be DCIS-Intermediate and IDC on subsequent 
histopathological examination.

Carcinoma (Category IV)
Cases with Modified Masood's score of 19-24 were grouped into 
category IV. 44 cases(44%) were grouped into this category by MMSS. 
There were 6 cases(6%) with a 19 score, 3 cases(3%) with a score of 
20, 7 cases(7%) with score of 21, 6 cases(6%) with a 22 score, 13 
cases(13%) with score of 23 and 9 cases(9%) with score of 24. All the 
cases diagnosed by both methods were correctly diagnosed on 
histopathology.

In this scoring system, the minimum possible score is 6 and the 
maximum is 24. In the present study, most cases fell into Category II 
(49/100, 49%) with a score of 9, followed by Category IV, which 
included 13/100 cases (13%) scoring 23. The least number of cases 
(1/100, 1%) were observed at scores of 7 (Category I) and 15 and 18 
(Category III).

IAC Yokohama System
We observed, a maximum number of cases 44/100 (44%) were of  
category II followed by categories III & V (14% and 34% cases 
respectively). The least number of cases belonged to category IV (8%) 
and no cases in the category I.

In NPBD cases, biopsy identified 3 cases (3%), whereas the IAC 
system detected none. For PBD without atypia, biopsy identified 49 
cases (49%) compared to 44 cases (44%) detected by IAC. In PBD 
with atypia, IAC categorized 14 cases (14%) while biopsy confirmed 
only 2 cases (2%). For carcinoma, the two methods showed 
comparable detection, with biopsy identifying 46 cases (46%) and IAC 
identifying 42 cases (42%).

Histopathological correlation revealed concordance in 86 cases (86%) 
and discordance in 14 cases (14%). Among the discordant cases, 5 
cases (5%) initially categorized as PBD with atypia were diagnosed as 
breast carcinoma on HPE, while 6 cases (6%) were reclassified as PBD 
without atypia on histopathology.

Histopathological Examination:
Out of 100 cases, 48 (48%) were benign and 45 (45%) were malignant. 

Among the benign lesions, fibroadenoma was the most common, 
accounting for 44 cases (44%). Among the malignant lesions, 
infiltrating ductal carcinoma predominated, comprising 39 cases 
(39%).

Chart 1: Comparison between IAC Yokohama, MMSI and Biopsy 
score

Evaluation of cytological diagnosis made as per IAC Yokohama and 
MMSS were compared with histopathological diagnosis taken as the 
gold standard. It was observed that there was a higher concordance rate 
between MMSS and HPE diagnosis in almost all groups (especially in 
Group II and IV) as compared to diagnosis made on IAC Yokohama 
System.

Table 1. Percentage Of Specificity, Sensitivity, Positive Predictive 
Value, Negative Predictive Value And Accuracy Of Diagnosis 
Made By IAC Yokohama System And MMSI

Chart 2. Concordance between IAC, MMSI and Histopathology

While comparing the concordance between IAC, MMSI and biopsy 
score, MMSI shows consistently high concordance 100% in NPBD 
and PBD without atypia, 50% in PBD with atypia, and 95% in 
carcinoma indicating strong diagnostic reliability. In contrast, IAC 
demonstrates variable performance, with low concordance in NPBD 
(0%) and PBD with atypia (14%), but higher accuracy in PBD without 
atypia (88%) and carcinoma (86%). Overall, MMSI outperforms IAC, 
particularly in benign and atypical lesions.

DISCUSSION:
Any breast lesion is evaluated mostly by a Triple assessment approach 
worldwide, and FNAB is the earliest and most reliable tool for 
categorizing before any other invasive procedure.

Previous studies have shown that Nonproliferative breast disease 
(NPBD) carries a risk of malignancy (1.5–2 times),  Proliferative 
breast disease (PBD) without atypia(around 1.3 times), Proliferative 
breast disease (PBD) with atypia(4–5 times) and DCIS carries higher 
risk(8-10 times). Given that epithelial hyperplasia is a key component 
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MMSI IAC
Sensitivity 95% 91%
Specificity 100% 100%
Positive Predictive Value 100% 91%
Negative Predictive Value 96% 93%
Accuracy 97% 96%

International Journal of Scientific Research 5



of PBD, its categorization becomes essential for accurate risk 
assessment.

[9]Bhuyan et al.  while comparing the IAC Yokohama reporting system 
with MMSI observed better sensitivity and specificity. They also found 
MMSI is more precise and simpler to use while categorizing breast 
lesions on FNAC.

CONCLUSION:
By assessing key cytomorphological parameters such as cellular 
arrangement, nuclear pleomorphism, and chromatin texture, the 
MMSI provides a clearer distinction between benign and malignant 
breast lesions compared with the IAC Yokohama system, thereby 
enhancing diagnostic reliability and clinical confidence. Specific 
MMSI criteria particularly the identification of myoepithelial cells and 
patterns of chromatin clumping have demonstrated superior 
discriminative value. By emphasizing these critical features, the 
MMSI improves the sensitivity and specificity of cytological 
diagnosis, resulting in more accurate lesion classification and risk 
stratification.
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