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Application of Yokohama System for Reporting Breast Fine Needle 
Aspiration Cytology in Correlation with Histopathological and 

Radiological Findings.

Introduction
Breast cancer is the most common malignancy in women 
worldwide. It is the most frequent cause of cancer death in 
women in less developed countries and the second cause 
of cancer death in more developed regions[1]. Currently, the 
use of breast fine needle aspiration cytology (FNAC) varies 
greatly between hospitals and cities and between developed 
and developing countries. It offers many advantages such 
as it is minimally invasive, causes minimal physical and 
psychological discomfort, is highly acceptable to patients.

FNAC is a highly specific and sensitive test that accurately 
diagnoses benign and malignant lesions, and it is cost 
effective for the pre-operative diagnosis of palpable and 
ultrasound detected impalpable breast lesions. It also 
provides cell blocks for immunohistochemistry to identify 
prognostic indicators and smeared cells for polymerase 
chain reaction (PCR) and other potential molecular 
testing[2]. The overall diagnostic accuracy of this test can be 
improved by a good aspiration technique[3]. Whenever there 
is discrepancy between clinical examination, breast FNAC 
and breast ultrasound, breast biopsy is recommended 
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ABSTRACT
Background: Breast cancer is the leading cause of cancer deaths among women worldwide. Fine needle aspiration cytology (FNAC) and 
breast ultrasound are pivotal in characterization of a breast lump as benign and malignant lesion. The main objectives were to categorise 
the Breast FNAC samples according to new system of reporting and to assess the Risk of malignancy (ROM), sensitivity, specificity, 
positive predictive value (PPV), negative predictive value (NPV) and diagnostic accuracy for all categories.

Methods: A Total of 900 FNAB cytology specimens from January 2017 to December 2018 were obtained. These were reclassified 
according to newly proposed IAC Yokohama system of reporting. The ROM, sensitivity, specificity, Positive Predictive Value (PPV), 
Negative Predictive Value (NPV) and diagnostic yield of Breast FNAC and also of ultrasound were calculated. 

Result: Among 900 cases, 4.3% fall in category 1, 58%- category 2, 17.7%- category 3, 7.2%- category 4 and 12.8% - category 5, and 
correlated with corresponding radiological impression. Sensitivity, specificity, PPV, NPV and diagnostic accuracy of ultrasound were 
respectively 91.6%, 96.8%, 95.6%, 92.8%, 91.5% and those of FNAC respectively 94.59%, 98.9%, 98.59%, 95.74%, 96.97%. ROM is 
5.0% for category 1, 1.2% for category 2, 12.5% for category 3, 93.65% for category 4 and 100% for category 5.

Conclusion: IAC Yokohama system of reporting breast cytopathology serves as a common language to pathologist and clinician. Breast 
ultrasound is a non-invasive imaging-based technique and both these diagnostic tools can complement each other for patient diagnosis and 
management.
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to arrive at a final diagnosis. There is a need to correlate 
the radiological and cytological findings of breast lesions 
with histopathological diagnosis to evaluate the diagnostic 
accuracy of ultrasound and breast FNAC. Study aimed to 
correlate radiological and cytological findings of breast 
lesions with histopathological diagnosis. 

In 2016, the International Academy of Cytology (IAC) 
executive council put together a breast group, which 
consists of cytopathologists, surgical pathologists, 
radiologists, surgeons and oncologists working in breast 
care, with the aim of producing a comprehensive and 
standardised approach to breast FNAC reporting. The 
breast group has decided to use a five category system used 
widely internationally. Category 1 – insufficient material, 
category 2 – benign, category 3 – atypical, probably 
benign, category 4 – suspicious for malignancy, category 
5 – malignant.

Aims and objectives
To review and re-categorise the FNAC cases according to 
Yokohama system and correlate with radiological findings.
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To calculate the risk of malignancy (ROM) of each 
category.

To calculate the sensitivity, specificity, positive predictive 
value(PPV) , negative predicitive value (NPV) and 
diagnostic accuracy for all categories.

Materials and Methods
All breast FNAC cases from 01-01-2017 to 31-12-2018 
were retrieved from archive of pathology department, 
PSIMS&RF. Matching histopathology samples were also 
retrieved. All the cytology cases were retrospectively 
categorised by newly proposed IAC Yokohama reporting 
system. Breast reporting system: categorised into 
five categories, 1- insufficient, 2-benign, 3-atypical, 
4-suspicious of malignancy, 5-malignant. Ultrasound 
examination of the breast masses was done by a radiologist 
in the department of radio diagnosis. The transducer was 
gently applied and both transverse and longitudinal scans 
were taken. The scans included evaluating 4 features (i) 
Shape - Round/Oval or irregular. (ii) Margins Circumscribed 
/ non circumscribed. (iii) Width- AP ratio > 1.4 or = 1.4 (iv) 
Echogenicity – Hyperechoic /Isoechoic or Hypoechoic. On 
the basis of these four features, diagnosis was made. The 
studies were reviewed and reported according to Breast 
Imaging-Reporting and Data System (BIRADS) protocol. 
The radiologist’s report was recorded as radiological 
diagnosis. This study is approved by Institutional Ethical 
Committee, and got clearance certificate.

Statistical analysis is executed using Microsoft Excel 
2011. ROM is defined for each category as the number 
of confirmed malignant cases / total number of cases in 
the diagnostic category. sensitivity, specificity, positive 

predictive value(PPV) , negative predicitive value (NPV) 
and diagnostic accuracy are calculated for all categories

Result
A total of 900 cases were reviewed and categorised 
according to IAC Yokohama reporting system. Among 
900 cases, 39 cases (4.3%) fall under category 1, 522 cases 
(58%) under category 2, 160 cases (17.7%) under category 
3, 63 cases (7.2%) under category 4 and 116 cases (12.8%) 
under category 5 (Fig 1), and we correlated these categories 
with corresponding radiological impression( Table 1). 
On breast ultrasonography 712 cases were diagnosed as 
benign breast disease (BIRADS I, II and III). 188 cases 
were diagnosed as suspicious for carcinoma or carcinoma 
of the breast (BIRADS IV, V). 2 cases were misdiagnosed 
false positively as carcinoma. Of these one was a cellular 
fibroadenoma and other was a radial scar with proliferative 
breast disease on histopathology.

Out of 900 cases histopathologic samples were available in 
609 cases (Table 2) . We compared the result of breast FNAC 
and breast ultrasound with matched histological diagnosis 
(Table 3). In the present study the sensitivity, specificity, 
positive predictive value, negative predictive value and 
diagnostic accuracy of ultrasound were respectively 
91.6%, 96.8%, 95.6%, 92.8% and 91.5% (Table 4). ROM 
is calculated for each category of Yokohama system. 
ROM for each category was 5.0% for category 1, 1.2% for 
category 2, 12.5% for category 3, 93.65% for category 4 
and 100% for category 5 (Table 5). Sensitivity, specificity, 
positive predictive value, negative predictive value and 
diagnostic accuracy of FNAC were respectively 94.59%, 
98.9%, 98.59%, 95.74% and 96.97%(Table 6). 

Table 1: correlation of Yokohama category with radiological findings.
IAC Yokohama category Number of cases FNAC  Radiological diagnosis

BIRADS I, II, III BIRADS IV, V
1 - Insufficient 39 38 1
2 - Benign 522 516 6
3 - Atypical probably benign 160 153 7
4 - Suspicious of malignancy 63 3 60
5 - Malignant 116 2 114

Table 2: correlation of Yokohama category with matched histopathology diagnosis.
IAC Yokohama category Total number of cases (FNAC)  Matched histopathology cases

Number of cases Benign Malignant 
1 - Insufficient 39 20 19 1
2 - Benign 522 330 326 4
3 - Atypical probably benign 160 80 70 10
4 - Suspicious of malignancy 63 63 4 59
5 - Malignant 116 116 -- 116
Total 900 609 419 190
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Table 3: Correlation of Yokohama category with matched histopathology diagnosis and radiodiagnosis.
Yokohama Category  No. of cases

 FNAC
 Radio diagnosis No. of cases Histopathology diagnosis No. of 

cases
BIRADS I,II,III BIRADS IV,V Benign Malignant

1 - Insufficient 20 19 1 19 1
2 - Benign 330 324 6 326 4
3 - Atypical probably benign 80 73 7 70 10
4 - Suspicious of malignancy 63 3 60 4 59
5 - Malignant 116 2 114 --- 116

Table 4: Sensitivity, specificity, PPV, NPV and diagnostic accuracy rate of ultrasound.
Statistical parameters Percentage (%)
Sensitivity 91.6
Specificity 96.8
Positive predictive value 95.6
Negative predictive value 92.8
Diagnostic accuracy 91.5

Table 5: Risk of malignancy of different diagnostic categories.
IAC Yokohama category ROM
Category 1 - Insufficient 5.0%
Category 2 – Benign 1.2%
Category 3 – Atypical, probably benign 12.5%
Category 4 – Suspicious for malignancy 93.65%
Category 5 – Malignant 100%

Table 6: Sensitivity, specificity, PPV, NPV and diagnostic accuracy rate of breast cytology.
Statistical parameters Percentage (%)
Sensitivity 94.59
Specificity 98.9
Positive predictive value 98.59
Negative predictive value 95.74
Diagnostic accuracy 96.97

Fig. 1: Distribution of our samples according to IAC Yokohama system for reporting breast cytology.
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Discussion
Breast lesions encompass malignancies and many different 
benign lesions. Most women presenting with breast 
changes will be found to have a benign diagnosis[4]. In 
many countries triple assessment approach is advocated 
while assessing a breast mass, which combines clinical, 
radiologic and pathologic information to ensure accurate 
diagnosis and patient management[5,6]. Despite its many 
benefits like simplicity of the procedure, cost effectiveness, 
few complications, short turn around time several factors 
such as relatively high inadequate rate and suboptimal 
accuracy in some centres have led to criticism of FNAC[7,8,9].

The use of a standardised reporting system will facilitate 
reproducibility of reports across institutions and the 
communication between pathologists and attending 
physicians with better patient care. This system will enhance 
clinicians use of breast FNAC and when appropriate core 
needle biopsy(CNB) [10].

In our study, we retrospectively re-categorised 900 
breast FNAC slides in accordance with the proposed 

IAC Yokohama reporting system and the distribution 
of our samples according to IAC Yokohama system are 
comparable to studies by Montezuma D et al.,[11] and Wong 
S et al.[12] (Table 7). we calculated the associated ROM for 
each category, ROM for category 1 is 5.0%, adequate value 
for this category. Category 2 showed a low ROM 1.2%, 
out of four false negative cases one corresponded to ductal 
carcinoma insitu, other three probably caused by error in 
sampling site of mass. Category 3 has ROM of 12.5%, this 
category encompasses mainly benign lesions, but some 
cases will ultimately correspond to malignancy. ROM for 
category 4 is 93.6% and for category 5 it is 100% and our 
results are comparable with those obtained by Montezuma 
D etal[11] (Table 8). 

In the present study the sensitivity, specificity, positive 
predictive value, negative predictive value and diagnostic 
accuracy of FNAC were respectively 95.9%, 97.89%, 
96.79%, 97.64% and 98.57%. The results are comparable 
with Montezuma D et al.,[11] and Moschetta M et al., [14] 

(Table:9) 

Table: 7 The distribution of our samples according to IAC Yokohama system are comparable to studies by Montezuma D et 
al., and Wong S et al., 
Categories Montezuma D  

et al., [11]
Wong S  
et al., [12]

Poornima V Kamatar 
et al., [13]

Our study

Insufficient 209 (5.77%) 301 (11%) 22 (5%) 39 (4.3%)
Benign 2660 (73.38%) 1937 (72%) 332 (71%) 522(58%)
Atypical probably benign 498 (13.74%) 117 (4.3%) 7 (1%) 160 (17.7)
Suspicious 57 (1.57%) 59 (2.2%) 8 (2%) 63 (7.2%)
Malignant 201 (5.54%) 278 (10%) 101 (21%) 116 (12.8%)
Total 3625 2696 470 900

Table 8: comparision of calculated ROM with other studies.
IAC Yokohama category Montezuma D et al[11] Poornima V Kamatar et al., [13] Present study
Category 1 - Insufficient 4.8% 0% 5.0%
Category 2 – Benign 1.4% 4% 1.2%
Category 3 – Atypical, probably benign 13% 66% 12.5%
Category 4 – Suspicious for malignancy 97.1% 83% 93.65%
Category 5 – Malignant 100% 99% 100%

Table: 9 Comparision of sensitivity, specificity, positive predictive value, negative predictive value and diagnostic accuracy 
of FNAC with other studies and our study.
Statistical parameters Montezuma D et al Moschetta M et al Poornima V Kamatar et al., [13] Present study
Sensitivity 97.56% 97% 94.59% 95.9%,
Specificity 100% 94% 98.9% 97.89%,
Positive predictive value 100% 91% 98.59% 96.79%,
Negative predictive value 98.62% 98% 95.74% 97.64%
Diagnostic accuracy 99.11% 95% 96.97% 98.57%
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Ultrasound is useful in evaluation of breast lesions, it can be 
helpful to physicians in predicting the likelihood of cancer. 
Breast ultrasound is now a well established method and 
several studies have suggested that sonomammography can 
be useful in differentiating between benign and malignant 
lesions presenting as breast masses[15]. The purpose of 
this study was to compare the result of breast FNAC and 
breast ultrasound with histological diagnosis to assess 
its diagnostic accuracy. Early screening and diagnosis of 
breast lesions and categorization into different groups of 
breast pathology can be helpful in accurate management of 
the breast lesions. 

In the present study the sensitivity, specificity, positive 
predictive value, negative predictive value and diagnostic 
accuracy of sonomammography were respectively 91.6%, 
96.8%, 95.6%, 92.8% and 91.5%. In a study done by 
Wasan et al[16] breast ultrasound had a sensitivity of 100%, 
specificity of 91.6% which is comparable to our study. 
Benign lesions of the breast were more readily diagnosed 
by ultrasound than malignant lesions. According to Nandan 
Kumar et al[17]the sensitivity and specificity of breast 
ultrasound in categorising breast lesions as benign and 
malignant was 85.4% and 89.31%, which is slightly lesser 
compared to our study. Our study suggest the use of FNAC 
standardised report in conjunction with imaging findings 
which yields very high positive and negative predictive 
values, and provides a solid basis for management decisions 
in breast lesions. According to our knowledge not many 
studies are there in the literature to compare with our study.

Conclusion
In line with prior categorization schemes, such as the 
Bethesda System for Reporting Thyroid Cytopathology, 
the newly proposed IAC Yokohama System for Reporting 
Breast Cytopathology represents a simple system that 
allows greater diagnostic clarity and, consequently, 
better communication between pathologists and 
attending clinicians. Breast ultrasound is a non-invasive 
imaging based technique and both these diagnostic tools 
can complement each other for patient diagnosis and 
management. Furthermore, recent advances in both these 
techniques like Immunocytochemistry, imaging guided 
FNAC and Doppler in sonomammography may increase 
their accuracy.
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