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ABSTRACT

Introduction: Micronucleus is used as a biomarker of chromosomal instability, which is one of the
hallmarks of neoplastic transformation. As micronuclei score increases with malignancy, it can be
an effective and inexpensive adjunct to breast fine needle aspiration cytology, in diagnosing breast
lumps, especially detecting grey lesions between benign and malignant tumours. The aim of this
study is to find out the mean micronuclei score in fine-needle aspiration cytology of patients with
malignant breast lumps in the Department of Pathology in a tertiary care centre.

Methods: A descriptive cross-sectional study was conducted among patients with malignant
breast lumps in the Department of Pathology in a tertiary care centre between 1 May 2020 to 31
May 2021 after receiving ethical approval from the Institutional Review Committee (Reference
number: IRC/2139/021). The fine-needle aspiration cytology of breast lumps was diagnosed as per
National Health services breast screening program guidelines. The mean micronuclei score was
calculated. Convenience sampling was done and data were collected from the hospital records in the
Department. Point estimate and 95% Confidence Interval were calculated.

Results: Among 20 malignant breast aspirates, the mean micronuclei score was found to be 8.30+3.75
(3-19, 95% Confidence Interval).

Conclusions: The mean micronuclei score in fine-needle aspiration cytology of malignant breast
lumps was found to be similar when compared to similar studies conducted in similar settings.
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INTRODUCTION

score increases with malignancy, it can be an effective
and inexpensive adjunct to breast FNAC, in diagnosing
breast lumps, especially detecting grey lesions
between benign and malignant tumours.

Breast cancer confers a significant public health
problem in developing countries. Various nuclear
abnormalities like chromatin bridges, multipolar
mitoses, micronuclei (MN) and nuclear buds, that
play a crucial role in breast carcinogenesis have been
recognized as a marker of chromosome instability,
which can be identified on light microscopy.'™*

The aim of this study is to find out the mean micronuclei
score in fine-needle aspiration cytology of malignant
breast lumps in the Department of Pathology in a

Fine needle aspiration cytology (FNAC) has been tertiary care centre.

widely recognized as a minimally invasive and
reliable diagnostic tool for diagnosing breast lesions.

However, in various instances, cytological reports may
be inconclusive or equivocal and can pertain to false
negative or false positive results.2® As micronuclei
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METHODS

A descriptive cross-sectional study was conducted
among 20 malignant breast lumps in the Department
of Pathology in a tertiary care centre between 1 May
2020 to 31 May 2021 after receiving ethical approval
from the Institutional Review Committee of B.P.
Koirala Institute of Health Sciences (Reference number:
IRC/2139/021). All patients presenting with breast lumps
who underwent FNAC and whose histopathological
samples were available after FNAC procedure and
the diagnosis of C5 (Malignant) were included in the
study. The samples that had inadequate material for
diagnosis and cases with non-epithelial lesion of breast
were excluded from the study. Convenience sampling
was done and the sample size was calculated using

the formula,
2

n= Z%x %
e
= 1.96% x 6.5°
32
=19
Where,

n= minimum required sample size

Z=1.96 at 95% Confidence Interval (Cl)

o= standard deviation taken from published literature®
e= margin of error, 3%

The minimum required sample size was 19. However, a
sample size of 20 was taken for the study. The relevant
data and slides were collected from the archives of the
department of pathology. The fine-needle aspiration
cytology of breast lumps were diagnosed as per
National Health Services Breast Screening Program
(NHSBSP) guidelines: C1 (Inadequate), C2 (Benign),
C3 (Atypia, probably benign), C4 (Suspicious of
malignancy) and C5 (Malignant).®

For the identification and scoring of micronuclei, all
the cytological smears of breast lump stained with
Papanicolaou and Giemsa stain were evaluated under
100x objective lens (oil immersion). Micronuclei were
identified and scored in epithelial cells using following
criteria:’

Round to oval shape
1/16 to 1/3 of the nuclear diameter
Not linked to main nucleus

P wbd =

Slightly darker/ same staining intensity as main
nucleus

Micronucleus were counted in first random 1000
epithelial cells on breast cytology smears under oil by
authors blinded of the diagnosis on histopathology.
All the epithelial cells with intact cell membrane
were incorporated for identification of micronuclei.
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Degenerated cells, cells with obscured or altered
morphology and cells with clumped groups will be
avoided. Epithelial cell with multiple micronuclei
was given a score of 1. The malignant aspirates were
further graded as Grade 1, 2 and 3 as per Robinson’s
Cytological Grading System.®

Data were entered and analysed using IBM SPSS
Statistics version 22.0. Point estimate and 95% Cl were
calculated.

RESULTS

Among 20 malignant breast aspirates, the mean
micronuclei score was found to be 8.30+3.757 (3-
19, 95% Confidence Interval). The histopathological
diagnosis of all the 20 cases were malignant.

The mean MN score of the malignant aspirates with
cytological grade 3 was 13.20+£3.834 (10-19 at 95%
Confidence Interval) (Table 1).

Table 1. Mean MN scores of the malignant aspirates
(n= 20).
Cytological n (%)

Mean=SD (Minimum-

grade Maximum)

1 5(25) 6.00+2.12 (3-8)

2 10 (50) 7.00+1.764 (5-11)

3 5(25) 13.20+3.834 (10-19)
DISCUSSION

Micronucleus is an eccentric chromosomal fragment
or whole chromosome in the cytoplasm that fails to be
incorporated in the main nucleus during cell division.
As their appearance determines chromosomal
breakage and loss, micronuclei have been used as
a biomarker of chromosomal damage, genomic
instability and cancer risk.%°

The term micronucleus (MN) was first suggested
by Boller and Schmidt in the 1970s. The utility of
micronucleus assay to detect the genotoxic potential
of mutagens after in vivo exposure of animals using
bone marrow erythrocytes was shown by Heddle.
Countryman and Heddle further recommended
that peripheral blood lymphocytes could be used
for micronucleus approach in 1976. Later in 1980,
micronucleus assay was studied on exfoliated buccal
mucosal cells to evaluate the genotoxic effects of betel
nuts and quid. Since then, micronucleus scoring has
been applied in evaluating genotoxicity of various
carcinogens, pesticides; differentiating reactive versus
metastasis in effusion cytology, screening of cancers
of organs like cervix, breast, urothelial, oral cavity,
lung, upper aerodigestive tract, colon; monitoring of
treatment such as patients undergoing radiotherapy
for nasopharyngeal carcinoma as well as in diseases
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related with genetic cause like diabetes mellitus and
Down Syndrome.”

In our study, the mean micronuclei score was found to
be 8.30+3.757 among 20 malignant breast aspirates.
The MN score in our study was consistent with some
studies done in India.. However, the MN score is
slightly lower than the MN score depicted in few other
studies done in India.?6912

The mean MN score increased with cytological grade
with 6+2.12, 7+1.764 and 13.20+3.834 in Grade 1, Grade
2 and Grade 3 respectively. A greater degree of genetic
instability in higher grades could confer the increase
in MN score with increasing grades of malignant
aspirates. The finding was concurrent with the results
shown by various studies done in India. However, the
MN score in grade 3 cases was very high (100+36.5)
and slightly more i.e., 21.1£16.7 and 27.5+4.18 in a few
studies done in India compared to our study. The MN
score in our study is slightly lower than the MN score
depicted in these studies as well. 3491012

Breast carcinogenesis involves mutation in various
genes associated with DNA repair and genetic stability,
mainly BRCA1, BRCA2 and TP53. Moreover, BRCA1
and BRCA2 mutation is seen in 80-90% of single gene
familial breast cancers and about 3-6% of all breast
cancers. A study has shown an increase in MN score of
exfoliated squamous cells of buccal mucosa of breast
carcinoma patients compared to control. In addition,
a study has depicted significant increase in MN
score in buccal mucosa from controls to first degree
female relatives of breast carcinoma patients and
from first degree female relatives to breast carcinoma
patients.'®®

We have performed MN scoring of malignant breast
aspirates in Giemsa and Papanicolaou stained

slides under light microscopy which are DNA non
specific stains. The other DNA non specific stain
for MN scoring includes May Grunwald Giemsa,
Hematoxylin and Eosin and Crystal Violet. The DNA
specific fluorescence stains have also been used for
MN scoring. The DNA-specific fluorescence stains
like DAPI (4',6-diamidino-2-phenylindole), Hoechst
33528, Acridine Orange and Propidium lodide which
require fluorescence microscope for the interpretation.
Fluorescence stains are considered more sensitive for
MN scoring due to the chances of misinterpretation
of karyorrhexis, karyolysis, condensed chromatin
as MN in DNA non specific stains. However, a study
done in India has shown an increase in MN score
from 9.70+6.5 in Giemsa-stained slides of malignant
breast aspirates to 11.28+7.22 in Acridine Orange
stained slides. However, few authors have suggested
cautious interpretation of MN in Giemsa-stained
slides due to their overestimation in presence of
other nuclear anomalies. We have performed MN
scoring in Papanicolaou and Giemsa-stained slides
under light microscope considering the unavailability
of fluorescence microscope in our resource setting
and routine use of Papanicolaou and Giemsa stain in
FNAC.G,16,17

CONCLUSIONS

The mean micronuclei score in fine-needle aspiration
cytology of malignant breast lumps was found to be
similar when compared to similar studies conducted
in similar settings.

ACKNOWLEDGEMENTS

We would like to thank the junior residents and
technical staffs of Department of Pathology, B.P.
Koirala Institute of Health Sciences.

Conflict of Interest: None.

REFERENCES

1. GiriM, Giri M, Thapa R], Upreti B, Pariyar B. Breast cancer in
nepal: current status and future directions (Review). Biomed
Rep. 2018 Feb 5;8(4):325-9. [PubMed | Full Text | DOI]

2. Goyal P, Sehgal S, Ghosh S, Aggarwal D, Shukla P, Kumar
A, et al. Histopathological correlation of atypical (c3) and
suspicious (c4) categories in fine needle aspiration cytology
of the breast. Int J Breast Cancer. 2013 Sep 23,2013:1-5.
[PubMed | Full Text | DOI]

3. Goel S, Bhatia A, Dey P. Spontaneously occurring
micronuclei in infiltrating ductal carcinoma of breast: A
potential biomarker for aggressive phenotype detection?
Diagn Cytopathol. 2013 Apr ;41(4):296-302. [PubMed | Full
Text | DOI]

4. Verma S, Dey P. Correlation of morphological markers of
chromosomal instability in fine needle aspiration cytology

1039

JNMA | VOL 60

with grade of breast cancer. Cytopathology. 2014 Aug
;25(4):259-63. [PubMed | Full Text | DOI]

5. Wells CA, Ellis IO, Zakhour HD, Wilson AR. Guidelines for
cytology procedures and reporting on fine needle aspirates
of the breast. Cytopathology. 1994 Oct;5(5):316-34. [PubMed

| Full Text | DOI]

6. Mangam§, Deshmukh A, Shivkumar V. Role of micronucleus
assay as an indicator of chromosomal instability in aspirates
of breast carcinoma. Journal of Cancer Research and Practice.
2021 Mar 1;8(1):20-5. [Full Text | DOI]

7. Samanta S, Dey P. Micronucleus and its applications. Diagn
Cytopathol. 2012 Jan;40(1):84-90. [PubMed | Full Text |
DOT]

8. Robinson IA, McKee G, Nicholson A, D’Arcy ], Jackson PA,
Cook MG, et al. Prognostic value of cytological grading of

ISSUE 256 | DECEMBER 2022

Free Full Text Articles are Available at www.jnma.com.np



http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/29541453/
https://www.spandidos-publications.com/10.3892/br.2018.1057
https://doi.org/10.3892/br.2018.1057
https://pubmed.ncbi.nlm.nih.gov/24175096/
https://downloads.hindawi.com/journals/ijbc/2013/965498.pdf
https://doi.org/10.1155/2013/965498
https://pubmed.ncbi.nlm.nih.gov/21987354/
https://onlinelibrary.wiley.com/doi/10.1002/dc.21836
https://onlinelibrary.wiley.com/doi/10.1002/dc.21836
https://doi.org/10.1002/dc.21836
https://pubmed.ncbi.nlm.nih.gov/24128082/
https://onlinelibrary.wiley.com/doi/epdf/10.1111/cyt.12096
https://doi.org/10.1111/cyt.12096
https://pubmed.ncbi.nlm.nih.gov/7819517/
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2303.1994.tb00437.x
https://doi.org/10.1111/cyt.12096
http://doi.wiley.com/10.1111/j.1365-2303.1994.tb00437.x
https://www.ejcrp.org/article.asp?issn=2311-3006;year=2021;volume=8;issue=1;spage=20;epage=25;aulast=Mangam
https://www.ejcrp.org/article.asp?issn=2311-3006;year=2021;volume=8;issue=1;spage=20;epage=25;aulast=Mangam#:~:text=10.4103/JCRP.JCRP_26_20
https://pubmed.ncbi.nlm.nih.gov/22180242/
https://onlinelibrary.wiley.com/doi/full/10.1002/dc.21592
https://doi.org/10.1002/dc.21592

10.

11.

12.

13.

~

Dahal et al. Mean Micronuclei Score in Fine-Needle Aspiration Cytology of Patients with Malignant Breast Lump in the Department...

fine-needle aspirates from breast carcinomas. Lancet. 1994
Apr 16;343(8903):947-9. [PubMed | Full Text | DOI]

Samanta S, Dey P, Nijhawan R. The role of micronucleus
scoring in fine needle aspirates of ductal carcinoma of the
breast. Cytopathology . 2011 Apr ;22(2):111-4. [PubMed]

Hemalatha A, Suresh T, Harendra K M. Micronuclei in
breast aspirates. Is scoring them helpful? ] Cancer Res Ther .
2014;10(2):309. [Eull Text]

Shashikala R, Indira AP, Manjunath GS, Rao KA, Akshatha
BK. Role of micronucleus in oral exfoliative cytology. J
Pharm Bioallied Sci . 2015 Aug 1,7(Suppl 2):5409-13. [Full
Text]

Sylvia M, Baskaran L, Bhat R. Micronucleus study on breast
cytology aspirate smears and its diagnostic utility. ] Cytol.
2018 Jan 1;35(1):22. [PubMed]

Kumar V, Abbas AK, Aster JC, Turner J. Pathologic Basis
of disease tenth edition. United States of America: Elsevier;

14.

15.

16.

17.

2021. 1047-53p. [Full Text]

Dey P, Samanta S, Susheilia S. Micronucleus assay in buccal
smears of breast carcinoma patients. Diagn Cytopathol. 2012
Aug;40(8):664-6. [PubMed]

Rajeswari N, Ahuja YR, Malini U, Chandrashekar S,
Balakrishna N, Rao KV, et al. Risk assessment in first degree
female relatives of breast cancer patients using the alkaline
Comet assay. Carcinogenesis. 2000 Apr;21(4):557-61.
[PubMed | Full Text | DOI]

Bhatia A, Kumar Y. Cancer cell micronucleus: an update
on clinical and diagnostic applications. APMIS. 2013
Jul;121(7):569-81. [PubMed | Full Text | DOI]

Nersesyan A, Kundi M, Atefie K, Schulte-Hermann R,
Knasmiiller S. Effect of staining procedures on the results
of micronucleus assays with exfoliated oral mucosa cells.
Cancer Epidemiol Biomarkers Prev. 2006 Oct;15(10):1835-40.
[PubMed | Full Text | DOI]

©The Author(s) 2022.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article
are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the
Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this
\\ license, visit https://creativecommons.org/licenses/by/4.0/

/

J

1040

JNMA | VOL 60

ISSUE 256 | DECEMBER 2022

Free Full Text Articles are Available at www.jnma.com.np



http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/7909010/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(94)90066-3/fulltext
https://doi.org/10.1016/s0140-6736(94)90066-3
https://pubmed.ncbi.nlm.nih.gov/20553316/
http://www.cancerjournal.net/text.asp?2014/10/2/309/136588
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4606630/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4606630/
http://www.ncbi.nlm.nih.gov/pubmed/29403165
https://www.elsevier.com/books/robbins-and-cotran-pathologic-basis-of-disease/kumar/978-0-323-53113-9
https://pubmed.ncbi.nlm.nih.gov/22807380/
https://pubmed.ncbi.nlm.nih.gov/10753185/
https://academic.oup.com/carcin/article/21/4/557/2733651?login=false
https://doi.org/10.1093/carcin/21.4.557
https://pubmed.ncbi.nlm.nih.gov/23278233/
https://onlinelibrary.wiley.com/doi/10.1111/apm.12033
https://doi.org/10.1111/apm.12033
https://pubmed.ncbi.nlm.nih.gov/17035390/
https://aacrjournals.org/cebp/article-pdf/15/10/1835/2264387/1835.pdf
https://doi.org/10.1158/1055-9965.epi-06-0248
https://creativecommons.org/licenses/by/4.0/

