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Background:Breast cancer is most common cancers in reproductive 

women and also the leading cause of cancer deaths worldwide. First 

line of invasive investigation of breast lump is  Fine needle aspiration 

cytology (FNC) to categorized the lesion  as benign or malignant. 

Recently, an expert panel published [International Academy of 

Cytology](IAC) Yokohama System for reporting and classification of 

breast lump cytopathology. The aim of the present study was to 

evaluate the applicability of Yokohama system of classification and 

reporting.   

Materials and Methods: In this retrospective studya total of 612 

breast FNC cytology specimens from 1
st
 January 2021 to 31

st
 October 

2021 were obtained. These were reclassified according to Yokohama 

system of reporting. The Risk of malignancy (ROM), sensitivity, 

specificity, Positive Predictive Value (PPV), Negative Predictive Value 

(NPV) and diagnostic accuracy of breast FNC were calculated.  

Result: Out of 612 cases histo-pathological correlation were available 

in 355 cases. ROM is calculated for each category of Yokohama 

system. ROM for each category was 10% for category 1, 2.5% for 

category 2, 44.4% for category 3, 100% for category 4 and 5. 

Sensitivity, specificity, positive predictive value, negative predictive 

value and diagnostic accuracy of FNAC were respectively 94.3%, 

96.2%, 89.1%, 98.4% and 99.1% , respectively. 

Conclusion: In conclusion, the IAC Yokohama System for reporting 

Breast cytopathology is simple but it simultaneously enables greater 

diagnostic accuracy, consequently leading to better patient care. 

 
Copy Right, IJAR, 2023,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
As per GLOBOCONBreast cancer is most common malignancy followed by carcinoma of cervix. It is most 

common cause of female death in developed countries whereas it is second most cause of death in developing 

countries.
[1]

Fine needle aspiration cytology (FNC) plays a significant role in the detecting malignancy in breast 

lump. This minimally invasive procedure has various advantages in term of least painful, out patient procedure, 
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early diagnoses, cost effective and psychological less traumatic.
[2]

Therefore, highly acceptable by doctors and  

patients.  

 

During FNAC additional sample can be used for making cell blocks for immunocytochemistry to identify prognostic 

and therapeutic markers. Cells collected can also be used for microbiological testing, polymerase chain reaction 

(PCR) and other molecular testing
[3]

Hence, FNC done by experienced cytopathologist and  coupled  with imaging 

finding , clinical details  becomes  highly specific and sensitive test. Most of the time FNC enables cytopathologist 

to accurately diagnose malignant and benign breast lumps.
[4]

 

 

The International Academy of Cytology (IAC) executive council  in 2016 put together a breast group with the aim of 

creating a standardized  and comprehensive method for breast FNAC reporting.
[5]

This breast group has decided to 

use a five  category system to report any breast lumpHowever, due to limited data available in literature, Yokohama 

System for Reportingis still not uniformally  used by most of the institutions. [6-8] 

 

Aim:-  
The aim of the present study was to evaluate the applicability of the Yokohama system of reporting breast FNC and 

to assess the diagnostic accuracy and the risk of malignancy (ROM) for each diagnostic category.  

 

Materials And Methods:-  
This retrospective study was conducted in pathology department in North India tertiary health care center. A search 

of the   database was carried out focusing on patients who underwent breast lump  FNC between 1st January 2021 to 

31st October 2021. Their  cyto histopathology radiological records were retrieved. Data were recorded like age, sex, 

clinical history, radiological location, ancillary studies and final diagnosis.  

 

Every patients’s original diagnosis was reviewed and then it was reclassified according to the Yokohama system 

classification like Category 1 – insufficient material, category 2 – benign, category 3 – atypical, probably benign, 

category 4 – suspicious for malignancy, category 5 – malignant.All  lesions (including fibroadenoma, acute/chronic 

inflammatory disease, fibrocystic change, galactocoele, fat necrosis , benign Phyllodes tumors, atypical ductal 

hyperplasia and papilloma) were considered as benign and all invasive carcinomas like duct carcinoma,sarcomas, 

borderline and malignant Phyllodes tumors, and lymphomas were considered as malignant.  

 

To assess the risk of malignancy (ROM) and diagnostic accuracy first cyto histopathological correlation was done 

when patient managed conservatively, clinical follow-up was done.  

 

Statistical analysis  

The rates of malignancy (malignant cases/overall cases) with exact 95% Confidence intervals were calculated for 

each category. The sensitivity, specificity, positive predictive value, negative predictive value with the 95% 

confidence interval was calculated. Overall diagnostic accuracy of breast FNC was also assessed.  

 

Risk of malignancy (ROM) was calculated by dividing the number of cases with a confirmed malignant lesion by 

the total number of cases with a histological or clinical follow-up within each diagnostic category.  

 

Results:- 
Overall, 612 breast lump  FNCs were performed from patients of all ages, ranging from 12 to 67 years (mean age 

24.6 years) and both sex (n = 594 females (97%)and n= 18 men (2.9%). Breast lump size ranged from 5 to 90 mm.A 

total of 612 cases were re-categorized according to IAC Yokohama reporting system.(Table -1) 

 

Table 1:- Summary of Yokohama system of reporting categories.  

  N=612 PERCENTAGE 

Category1,Inadequate/Non- 

diagnostic  

24 3.9% 

Category2, Benign 481 78.6% 

Category3, atypical probably 

benign 

9 1.5% 

Category4, Suspicious  7 1.1% 
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Category5,Malignant  91 14.8% 

 

Out of 612 cases histopathological correlation  were available in  355 cases (Table 2) .  

Table 2:- Correlation between Yokahoma system of reporting categories and matched histopathological finding. 

 

ROM is calculated for each category of Yokohama system. ROM for each category was 10% for category 1, 2.5% 

for category 2, 44.4% for category 3, 100% for category 4 and 5 (Table 3). 

 

Table 3:- Risk of malignancy (ROM) in the Yokohama system of reporting categories. 

Yokohama system reporting categories Histological   

Confirmed Malignant Lesion  
 

Risk of Malignancy 

(ROM)  
 

Category1,Inadequate/Non- diagnostic  1 10% 

Category2, Benign 6 2.5% 

Category3, atypical probably benign  4 44.4% 

Category4,Suspicious  7 100% 

Category5,Malignant  89 100% 

 

Sensitivity, specificity, positive predictive value, negative predictive value and diagnostic accuracy of FNAC were 

respectively 94.3%, 96.2%, 89.1%, 98.4% and 99.1%(Table 4). 

 

Table 4:- Statistical analysis of Breast lump FNC.  

STATISTIC VALUE 95%CI 

Sensitivity 94.3% 92.51% to 98.81%  

Specificity 96.2% 92.43% to 98.47% 

Positive predictive value 89.1% 84.64% to 96.38% 

Negative predictive value 98.4% 92.80% to 99.51% 

Accuracy 99.1% 94.03% to 99.81% 

 

Discussion:-  
In making the diagnosis of Breast lump paramount role of FNC cannot be denied. Having said that FNC has added 

advantages in term of least painful, out patient procedure, rapid diagnoses, cost effective and psychological less 

traumatic.
[2,5] 

In clinical set up a triple assessment approach which comprised of clinical, radiologic and pathologic 

information is warranted in achieving a accurate diagnoses of breast lesion.
[9,10] 

 

Till 2016 worldwide there was no uniform system of reporting. Then the IAC Yokohama reporting system was 

introduced to  standardized the breast reporting. This enables the reproducibility of reports and the communication 

between pathologists and attending clinician that ultimately leads to better patient management
.[2,5]

 

 

In current study, we re-categorized 612 breast FNC cases  in agreement with the IAC Yokohama reporting system 

and the distribution of our samples according to IAC Yokohama system are comparable to studies by Murari 

Apuroopa et al.,
[11]

Kamatar PV et al.,
[12]

Montezuma D et al.,
[13] 

and Wong S et al.
[14] 

(Table 5) 

 

Yokohama system reporting 

categories 

 

Histo-pathological correlation Lost to 

follow up 

 

Total 

Category1,Inadequate/Non- 

diagnostic  

10 12 24 

Category2, Benign 240 241 481 

Category3, atypical probably 

benign  

9 0 9 

Category4,Suspicious  7 0 7 

Category5,Malignant 89 

 

2 91 
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Table 5:- Summury of other studies according to IAC Yokohama system.  

Yokohama system reporting 

categories 

Our study Murari 

Apuroopa 

et al. 
[11]

 

 

Kamatar PV 

et al. 
[12]

 

 

Montezuma D 

et al. 
[13]

 

 

Wong S 

et al.
[14]

 

 

Category1,Inadequate/Non- 

diagnostic  

24(3.9%) 39 (4.3%)  22 (5%)  209 (5.77%)  301 

(11%)  

 Category2, Benign 481(78.6%) 522(58%)  332 (71%)  2660 (73.38%)  1937 

(72%)  

Category3, atypical probably 

benign  

9 (1.5%) 160 (17.7)  7 (1%)  498 (13.74%)  117 

(4.3%)  

Category4, Suspicious  7 (1.14%) 63 (7.2%)  8 (2%)  57 (1.57%)  59 

(2.2%)  

Category5, Malignant  91(14.86%) 116 (12.8%)  101 (21%)  201 (5.54%)  278 

(10%)  

Total 612 900  470  3625  2696  

 

When we calculated the associated ROM for each category, we observed  ROM for category 4 and 5 is  100% where 

as ROM for category 3 has ROM of 44.4% which is higher then the other studies  which may be due sampling error 

and 3 cases turned out to be DCIS.ROM of the category 1 is 10.0%, which also slightly higher then other studies but 

it can be explained by fact that inadequate material aspirated in small lesions. Category 2 benign showed a ROM of 

2.5%.In this COViD pandemic time we had lesser then expected histopathological correlation of the benign 

caseswere available. Malignant cases were given importance then the benign ones. The less serious cases were 

advised to stay at home and to avoid crowding. ROM observed in our  study was found to comparable with those 

obtained byMurariApuroopa et al.,
[11]

Poornima V Kamatar et al.,
[12]

Montezuma D et al. 
[13]

(Table 6) 

 

Table 6:- Summaries of calculated ROM of studies.  

Yokohama system reporting 

categories 

Our 

study 

Murari Apuroopa et 

al. 
[11]

 

 

Kamatar PV 

et al. 
[12]

 

 

Montezuma D et 

al. 
[13]

 

 

Category1,Inadequate /Non- 

diagnostic  

10% 0.3(0.07,0.65 CI) 0%  4.8%  

 Category2, Benign 2.5% 0.05(0.01,0.13 CI) 4%  1.4%  

Category3, atypical probably benign  44.4% 0.25(0.14,0.40 CI) 66%  13%  

Category4, Suspicious  100% 0.71(0.48,0.89 CI) 83%  97.1%  

Category5, Malignant  100% 0.997(0.98,1CI) 99%  100%  

 

In the present study, we  found 95.9%, 97.89%, 96.79%, 97.64% and 98.57% were sensitivity, specificity, positive 

predictive value, negative predictive value and diagnostic accuracy of FNAC, respectively The results are 

comparable withMurariApuroopa et al.,
[11]

Kamatar PV et al., 
[12]

 Montezuma D et al.
[13] 

and Moschetta M et al.
[15] 

(Table-7) 

 

Table 7:- Summary of sensitivity, specificity, positive predictive value, negative predictive value and diagnostic 

accuracy of breast FNAC.  

 Statistical 

parameter 

Our study Murari Apuroopa et al. 
[11]

 

 

Kamatar PV 

et al. 
[12]

 

 

Montezuma D 

et al. 
[13]

 

 

Moschetta M 

et al 
[15]

 

 

Sensitivity 94.3% 0.915(0.881,0941CI) 94.59%  97.56%  97%  

Specificity 96.2% 0.991(0.952,1CI) 98.9%  100%  94%  

Positive 

predictive 

value 

89.1% 0.997(0.983,1CI) 98.59%  100%  91%  

Negative 

predictive 

98.4% 0.783(0.707,0.848CI) 95.74%  98.62%  98%  
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value 

Accuracy 99.1% 0.933(0.907,0.954CI) 96.97%  99.11%  95%  

 

Conclusion:- 
In conclusion, the IAC Yokohama System for reporting Breast cytopathology is simplebut it simultaneously  enables 

greater diagnostic accuracy consequently, leading to better patient care . 

 

Limitation of the study: 

Our study was retrospective in nature.  
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