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ABSTRACT

Objective: The objective of the study is to report all fine needle aspiration cytopathology (FNAC) cases of lump breast as per New Yokohama 
classification 2016, to highlight the importance of rapid onsite evaluation (ROSE) in breast cytology at the time of FNAC, and to assess the relationship 
between micronucleus (MN) scoring and various breast lesions in cytology.

Methods: The study was conducted on 70 patients with breast lumps in the Department of Pathology in Government Medical College, Patiala, and 
comprised evaluation of ROSE and MN scoring in breast FNAC by the use of New Yokohama system of reporting.

Results: On ROSE, 11 out of 70 patients were categorized under category I according to the Yokohama system of reporting and on the same sitting 
with repeat FNAC after performing the ROSE; nine cases were upgraded for cytological reporting and two remained in category I. According to as per 
the International Academy of Cytology (IAC) Yokohama system of reporting (2016) cases were categorized as category I – 2 (2.9%), category II – 46 
(65.7%), category III – 7 (10.1%), category IV – 5 (7.1%), and category V – 10 (14.2%). In MN scoring, MN with the highest score of 14–17/1000 
epithelial cells was in category V (malignant), and the lowest score was 0–1/1000 epithelial cells in category II (benign).

Conclusion: ROSE is an easy, safe, and cost-effective method. IAC Yokohama system for reporting (2016) provides a comprehensive way of categorizing 
various breast lesions on FNAC with clinical correlation. MN score is a good biomarker in differentiating benign, atypical, and malignant breast lesions.
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INTRODUCTION

Breast lesions are heterogeneous diseases that are mainly seen in 
females. In general, benign breast lesions are more common than 
malignant breast lesions. 81.6% comprised benign lesions whereas 
18.3% constituted malignant lesions. The most common benign lesion is 
fibroadenoma and the most common malignant lesion is invasive ductal 
carcinoma (IDC) [1]. Breast fine needle aspiration cytology (FNAC) is 
the most common, rapid, and minimally invasive procedure used in 
developing countries for diagnosing breast lesions. The International 
Academy of Cytology (IAC) developed the Yokohama system for 
reporting breast FNAC in 2016. It defines five categories based on the 
risk of malignancy: (1) Insufficient/inadequate. (2) Benign. (3) Atypical. 
(4) Suspicious of malignancy. (5) Malignant [2,3]. During the past few 
decades, micronucleus (MN) assay has become an important method 
to assess genotoxicity [4]. The International Human MN project was 
launched in 1997 to predict genomic damage by MN in lymphocytes and 
exfoliated buccal cells in humans [5-7]. MN is counted in 1000 epithelial 
cells on breast cytology smears under oil immersion [8]. Rapid onsite 
evaluation (ROSE) obtained through fine needle aspiration (FNA) can 
have a positive impact on the time and accuracy of diagnostic procedures 
and reduce the number of patient visits [9,10].

METHODS

All patients who attended the surgery outpatient department with 
complaints of breast lumps and were referred to the Pathology 
Department at Rajindra Hospital, Patiala, for fine needle aspirates were 
included in our study.

Inclusion criteria
All patients coming in the Department of Pathology with breast lumps.

Exclusion criteria
Already diagnosed cases of CA breast and on therapy.

Procedure
In this study, FNAC smears of breast lesions were collected from 
70 female patients who reported to the Department of Pathology. 
Patients written consent was taken and FNA was done using a 22-gauze 
needle, 20 ml disposable syringe. Cellular material was aspirated into 
the syringe and smeared onto slides. One slide of each patient was 
prepared for ROSE method with the help of a Diff-Quick stain. The 
smears prepared were observed and the final diagnosis was made 
and classified as per IAC New Yokohama system for reporting MN was 
counted on the prepared slide (MN in 1000 epithelial cells under oil 
immersion) for further evaluation.

Table 1 shows after performing ROSE on FNAC 11 cases out of 70 came 
out to be unsatisfactory (Fig. 1).

Table 2 shows that nine out of 11 category 1 cases after repeat FNAC 
were upgraded and two remained unsatisfactory.

Table 3 shows that the majority of the patients in the study population 
fall in category II (65.7%) followed by category V (14.2%).

Table 4 shows the cytological diagnosis of IAC Yokohama categories. 
Maximum MN score observed in category V (malignant) (Figs. 2 and 3) 
ranging from 14 to 17 followed by category IV (suspicious for malignancy).

Table 5 shows the majority of the patients in the study population falls 
in 0–1 MN score (68.6%) (Fig. 4).
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Table 6 shows the comparison between ROSE and final diagnosis by IAC 
Yokohama showing that category I (unsatisfactory) cases decreased 
after performing ROSE and category V cases increased after performing 
ROSE. Overall p-value by Fisher exact test came out to be 0.016 (<0.05) 
showing statistically significant results.

Table 7 shows a comparison between IAC Yokohama categories and MN 
scoring in different categories. In category I (unsatisfactory), p-value 

came out to be 0.154 (statistically not significant) and in category II, 
III, IV, and V cases, p-value came out to be <0.05 showing statistically 
significant results.

Table 8 shows that micronucleus scoring can be used effectively to 
differentiate benign, atypical, suspicious malignancy, and malignant 
breast lesions (p≤0.001).

A MN is a small additional nucleus readily identifiable by light 
microscopy because it is morphologically identical to but smaller 
than the main nucleus [11]. This study showed that the maximum 
number of cases was 70 on which ROSE was performed and showed 
that 11 cases were unsatisfactory (category I) by IAC Yokohama 
classification and 59 were satisfactory for evaluation which was 
in comparison to the study done by: Liew et al. [12] and Wong 
et al. [9] According to IAC Yokohama reporting system, the cases were 

Table 2: Distribution of the study population after repeat fine 
needle aspiration cytopathology on cases which were under 

category I

On repeat FNAC on 11 
unsatisfactory cases

Unsatisfactory Satisfactory

Number of cases 2 9
FNAC: Fine needle aspiration cytopathology

Table 3: Distribution of the study population according to the 
International Academy of Cytology Yokohama classification 
on 70 cases of fine needle aspiration cytopathology for final 

diagnosis

IAC category Number of cases Percent of cases %
I (unsatisfactory) 2 2.9
II (benign) 46 65.7
III (atypical) 7 10.1
IV (suspicious) 5 7.1
V (malignant) 10 14.2
Total 70 100
IAC: International Academy of Cytology

Table 1: Distribution of the study population after performing 
rapid on‑site evaluation on fine needle aspiration cytopathology

ROSE on 70 
cases

Unsatisfactory 
(category I)

Satisfactory Total

Number of cases 11 59 70
ROSE: Rapid on-site evaluation, FNAC: Fine needle aspiration cytopathology

Fig. 4: Distribution of the cases according to micronucleus 
scoring

Fig. 1: Distribution of cases according to the International 
Academy of Cytology Yokohama classification on final diagnosis

Fig. 3: Photomicrograph showing micronucleus in category V 
(malignant). (CS; MGG ×1000 Oil immersion)

Fig. 2: Photomicrograph showing malignant cells. (Diff‑Quick 
stain; ×40)
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arranged in the descending order as Benign – category II – 65.7%, 
malignant – category V–14.2%, atypical – category III – 10%, suspicious 
of malignancy – category IV – 7.1%, and insufficient – Category I – 2.8%. 
The distribution of the study population according to the Yokohama 

Classification was similar to the studies done by Ibikunle et al. [13], 
Montezuma et al. [14], Chauhan et al. [15], Agrawal et al. [16], and 
Dixit et al. [17]. Distribution of the study population according to IAC 
Yokohama classification with cytological diagnosis and MN score which 
was comparable to the study done by Sylvia et al. [8]. Comparison 
between ROSE and final diagnosis by IAC Yokohama classification in 
the study population was comparable to the studies done by Wong 
et al. in 2019 [9] and Agrawal et al. 2021 [16]. Comparison between IAC 
Yokohama results and MN results were comparable to the study done 
by Sylvia et al. [8], Hemalatha et al. [18], Samanta et al. [11] showing 
results to be statistically significant (p<0.05). On comparative analysis, 
the present study found that MN scoring can be used effectively in 
differentiating various benign and malignant breast lesions, benign 
and atypical, benign and suspicious for malignancy (p<0.001) and was 
comparable to the study done by Katta et al [19].

SUMMARY

1. A total of 70 FNAC were done on patients with palpable breast lump 
in the age range of 10–80 years in the Department of Pathology, GMC 
Patiala for a period of 2 years (2020–2022)

2. The most common age group of breast lesions was from 21 to 
30 years (34.2%). The youngest female was 13 years and the oldest 
was 78 years

3. Both ROSE and conventional cytology smears were prepared for all 
70 fine needle aspiration samples and categorized for reporting with 
the IAC Yokohama System (2016) and MN scoring was done

4. In 70 ROSE cases, 11 cases were in category I (unsatisfactory) and 
on same sitting with repeat FNAC after performing the ROSE; 9 cases 
were upgraded for cytological reporting and 2 remained in category 
I of IAC Yokohama system of reporting (2016).

5. According to the IAC Yokohama system of reporting (2016) 
these cases were categorized as category I – 2 (2.9%), category 
II- 46 (65.7%), category III – 7 (10.1%), category IV – 5 (7.1%), and 
category V – 10 (14.2%).

6. In MN scoring, MN with the highest score of 14–17/1000 epithelial cells 
was in category V (Malignant) followed by 9–10/1000 epithelial cells 
in category IV (Suspicious for malignancy),5–8/1000 epithelial 
cells in category III (atypical), 0–1/1000 epithelial cells in category II 
(benign), 0/1000 epithelial cells in category I (Unsatisfactory). Hence 

Table 8: Comparative analysis of micronucleus scores between 
various categories of breast lesions

Cytological categories Number 
of cases

MN score 
cases

p*‑value

Benign 46 6 <0.001
Malignant 10 10
Benign 46 6 <0.001
Atypical favoring benign 7 7
Benign 46 6 <0.001
Suspicious for malignancy 5 5
*Statistically significant difference using threshold P=0.05. MN: Micronucleus

Table 4: Distribution of the study population according to International Academy of Cytology Yokohama classification with cytological 
diagnosis and micronucleus score

Category Number of cases (%) Cytological diagnosis Number of cases (%) MN score/1000 epithelial cells
Category I 2 (2.8) Unsatisfactory 2 (2.8) 0
Category II 46 (65.7) Fibroadenoma 16 (22.8) 0

Cellular fibroadenoma 3 (4.2) 0–1
Fibrocystic disease 9 (12.8) 0
Benign breast disease 10 (14.2) 0–1
Mastitis 8 (11.4) 0–1

Category III 7 (10) Atypical ductal hyperplasia 7 (10) 5–8
Category IV 5 (7.1) Suspicious for malignancy 5 (7.1) 9–10
Category V 10 (14.2) Malignant 10 (14.2) 14–17
MN: Micronucleus

Table 6: Comparison between rapid on‑site evaluation and final 
diagnosis by International Academy of Cytology Yokohama 

category

IAC categories ROSE Final diagnosis
I 11 (15.7) 2 (2.9)
II 40 (57.1) 46 (65.7)
III 3 (4.3) 7 (10.0)
IV 11 (15.7) 5 (7.2)
V 5 (7.2) 10 (14.2)
Total 70 (100.0) 70 (100.0)
Fisher’s exact test 12.054
p-value 0.016* (<0.05)
Significance S
*Statistically significant difference using threshold P=0.05. ROSE: Rapid on-site 
evaluation, IAC: International Academy of Cytology

Table 7: Comparison between the International Academy of 
Cytology Yokohama categories and micronucleus scoring

Categories IAC 
Yokohama 
results

MN 
results

p Significance

I 2 0 0.154 NS
II

Fibroadenoma 16 0 <0.001* HS
Cellular fibroadenoma 3 2 0.005* Significant
Fibrocystic 9 0 0.003* HS
Benign breast cancer 10 1 0.009* HS
Mastitis 8 3 0.005* Significant

III 7 7 0.001* HS
IV 5 5 0.001* HS
V 10 10 0.001* HS
Total 70 (100.0) 70 (100 0)
The statistically significant difference using threshold P=0.05. IAC: International 
Academy of Cytology, MN: Micronucleus, HS: Highly significant

Table 5: Distribution of the study population according to 
micronucleus scoring

MN scoring Number of cases Percent of cases
0–1 48 68.6
2–4 1 1.4
5–8 6 8.6
9–12 5 7.1
13–20 10 14.3
Total 70 100
MN: Micronucleus
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MN score proved as an important indicator of chromosomal damage 
and served as additional criteria for differentiating benign, atypical, 
and malignant breast lesions

7. Statistical comparison of ROSE and final diagnosis on IAC Yokohama 
(2016), was found to be significant (p≤0.05)

8. Significant Statistical comparison was also seen in the final diagnosis 
on IAC Yokohama and MN score (p≤0.05).

CONCLUSION

ROSE is an easy, safe, and cost-effective method as it reduces the visits 
of the patients to the laboratory and benefits in improving the adequacy 
rate and diagnosis. IAC Yokohama System for reporting (2016) provides 
a comprehensive way of categorizing various breast lesions on FNAC 
with clinical correlation. MN score is a good biomarker in differentiating 
benign, atypical, and malignant breast lesions.
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