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Evaluation of Cytological Scoring and
Comparison with Histopathological
Finding in a Palpable Breast Lump

[ DOI: 10.7860/NJLM/2022/52142.2640 ]

o
[
=
=
=3
o

«Q
<
[
@
Q
=
IS
=}

MARGARET THERESA JOSEPH!, FATHIMA JACKIA BANU?, GERARD RAKESH?

ABSTRACT

Introduction: Breast cancer is the commonest malignancy
worldwide in women. Preoperative evaluation of breast lump
plays a major role in the early diagnosis and management of the
breast lesions. This study helps in subgrouping the breast lesions
into various categories and provides the line of management of
each category accordingly.

Aim: To evaluate the cytomorphology of various breast lesions,
to compare with histopathological findings and to assess the
usefulness of Modified Masood’s Scoring Index (MMSI) in
palpable breast lumps.

Materials and Methods: This was a cross-sectional study
done in 61 female patients who presented with palpable
breast lump between March 2019 and February 2021 at
the Pathology Department, Sri Venkateshwaraa Medical
College Hospital and Research Centre, Puducherry, India.
Cytological examination along with MMSI was applied on
Fine Needle Aspiration Cytology (FNAC) aspirates, followed
by histological confirmation. Under MMSI, the breast lesions

INTRODUCTION

Breast cancer is the commonest malignancy worldwide among
women [1]. Preoperative evaluation of breast lump plays a major
role in the early diagnosis and management of breast lesions [2].
It is difficult to determine whether a suspicious lump is benign or
malignant only through clinical examination. Hence, triple test
analysis are usually followed. Triple test comprises of clinical,
radiological and pathological assessment, which is essential to
approach a breast lump. Most countries have adopted this triple
assessment approach to breast cancer diagnosis [3].

Fine Needle Aspiration Cytology (FNAC) of breast lump is a widely
accepted and established method to determine the nature of the
lump. FNAC can be performed as an outpatient procedure, with
minimal morbidity and has high patient acceptance [4]. Masood
introduced a scoring system in FNAC of breast lump that categorises
the breast lesion into IV groups: Non Proliferative Breast Disease
(NPBD), Proliferative Breast Disease (PBD) without atypia, PBD with
atypia, and carcinoma breast, based on six cytological parameters:
cellular arrangement, anisonucleosis, cellular pleomorphism,
presence of myoepithelial cells, nucleoli and clumped chromatin.
Mridha AR et al., later modified the scoring system named as
Modified Masood's Scoring Index (MMSI) [5].

In MMSI, the scores were rearranged in category | and Il to obtain
more accurate diagnosis, since they had significant prognostic
variations. There are several grading systems available to evaluate
benign and malignant lesions of the breast, but MMSI facilitates
to evaluate and categorise all lesions of breast [6]. Preoperative
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were categorised into four groups: Non Proliferative Breast
Disease (NPBD), PBD without atypia, PBD with atypia, and
carcinoma breast. The data were collected and compiled in
Microsoft Excel programme, appropriate graphs were made
and percentages were calculated.

Results: Total of 61 cases were analysed, females with age
range of 23 to 64 years, mean age of 38 years. Majority of the
cases presented with unilateral breast lump (92.5%). In MMSI,
15/61 (24.5%) were found with a score of 6 followed by 12/61
(19.6%) with a score of 8 which fell under NPBD. Of the total
number of cases, 2/61 (3.2%) had a score of 24, while 3/61
(4.9%) had a score of 23, which fell under carcinoma breast
category. Overall concordance observed between MMSI and
histopathology was 59/61 (96.72%) cases, which indicates the
high degree of concordance with histopathological diagnosis.

Conclusion: MMSI is a simple and reliable scoring system
and can be applied on FNAC aspirates. MMSI increases the
diagnostic accuracy and provides better concordance with
histopathology.

diagnosis of breast cancer is essential and useful in treatment plans,
which are made based on FNAC. Neo-adjuvant therapy on breast
can minimise the morbidity and enhance the prognosis status of
the breast cancer. Hence, it necessitates the grading system in
cytological aspirates [7]. In the present study, the authors aimed to
evaluate the cytomorphology of various breast lesions, to compare
with histopathological findings and to assess the usefulness of
MMSI in a palpable breast lumps.

MATERIALS AND METHODS

The present study was a cross-sectional study on evaluation of
cytological scoring and comparison with histopathological findings
in palpable breast lumps, This study was conducted on 61 cases
of palpable breast lumps from March 2019 to February 2021, at
the Department of Pathology, Sri Venkateshwaraa Medical College
Hospital and Research Centre, Puducherry, India, after obtaining
the Ethics Committee approval (Ref.n0:33/SVMCH/IEC/1120).

Inclusion criteria: All the patients who underwent FNAC followed
by trucut biopsy/lumpectomy or mastectomy for palpable breast
lump were included in the study.

Exclusion criteria: Those patients who underwent FNAC but
subsequently did not undergo histopathological examination were
excluded from the study.

Procedure
The FNAC was performed on palpable breast lump by following
standard technique using 23-G needle, fixed to a 10-mL syringe.
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[Table/Fig-1]: Modified Masood’s Scoring Index (MMS]) [8].

The aspirate was expressed on two to three clean, dry glass
slides and smeared using a cover slip. Smears were immediately
fixed in 80% isopropyl alcohal (fixative) in a Coplin jar. The slides
were subsequently stained with Haematoxylin and Eosin (H&E)
and Papanicolaou (Pap) stain as routine. Criteria for adequacy,
was the presence of four or five clusters of ductal epithelial cells,
each made up of five to six cells with presence of bare nuclei in
the background. The cytomorphology of all breast lesions were
studied based on MMSI which enclose six parameters, with total
score ranging between 6 to 24. [Table/Fig-1] and classified into four
categories [Table/Fig-2]. Following the cytological examination,
biopsies were taken for all the cases who were included in the
present study. Histopathology slides were evaluated to reach the
confirmatory diagnosis. Correlation and concordance analyses
between cytological diagnosis of MMSI and histopathological
examination were conducted and documented.

Modified Masood’s Scoring Index (MMSI)
Cellular arrangement Cellular pleomorphism Myoepithelial cells | Anisonucleosis Nucleoli Chromatin clumping Score
Monolayer Absent Many Absent Absent Absent 1
Nuclear overlapping Mild Moderate Mild Micronucleoli Rare 2
Clustering Moderate Few Moderate Micro and/or rare macronucleoli Occasional 3
Loss of cohesion Conspicuous Absent Conspicuous Predominantly macronucleoli Frequent 4

Modified Masood’s Scoring Index (MMSI) Category
Modified Masood's Scoring Index Category Total score
Category-I: Non Proliferative Breast Disease (NPBD) 6-8
Category-lII: Proliferative Breast Disease (PBD) without atypia 9-14
Category-lll: Proliferative Breast Disease (PBD) with atypia 15-18
Category-IV: Carcinoma in-situ and invasive cancer 19-24

STATISTICAL ANALYSIS

The data were collected and compiled in Microsoft Excel programme
and analysed. The appropriate graphs were made and percentage
was calculated.

RESULTS

A total of 78 patients underwent FNAC of which 61 cases were
selected for the present study, which met the above-mentioned
inclusion criteria. All patients included in the study were females with
age range of 23 to 64 years. Maximum number of cases were in
the age group of 35-45 years with the mean age of 38 years. All
the patients presented with the major complaint of palpable breast
lump and some also presented with tenderness, nipple discharge,
discolouration over the lump, and retraction of nipple. Majority of
the cases presented with unilateral breast lump (92.5%), while the
rest (7.5%) of the patients presented with multiple breast lumps.
Cytomorphology of various breast lesions were compared with MMSI
and histopathological findings [Table/Fig-3].

Category I: In NPBD, the cytological features are uniformly sized
cells arranged in monolayered sheets with mild pleomorphism and
numerous myoepithelial cells. The nuclear features like anisonucleosis
nucleoli and chromatin clumping are absent. Background is
fioromyxoid. Based on the cytological findings, 36/61 (59%) cases
were diagnosed as NPBD. MMS]I score ranged from 6-8. All cases
were correlated with histopathology.

Category II: In PBD without atypia, the cytological features are
mild  pleomorphism with anisonucleosis, decreased number
of myoepithelial cells, minimal nuclear over-riding, clustering,
chromatin clumping with micronucleoli, and the background
shows occasional bare nuclei and apocrine cells. Based on the
cytological findings, 11/61 (18%) cases were diagnosed as PBD.
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MMSI score ranged from 9-14. One case was not correlated with
histopathology.

Comparison of MMSI with Histopathology Diagnosis
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Category | Category Il Category lll Category IV

B Modified Masood Scoring Index 59% 18% 13% 10%
M Histopathology Diagnosis 59% 20% 11% 10%

[Table/Fig-3]: Comparison of Modified Masood’s Scoring Index (MMSI) with

histopathology.

Category lll: In PBD with atypia, cytological features are moderate to
high degree of cellularity, moderate degree of cellular pleomorphism
and anisonucleosis. The nuclear features include significant increase
in the number of micronucleoli and chromatin clumping along with
few myoepithelial cells and decrease in the number of bare nuclei.
Based on the cytological findings, 8/61 (13%) cases were diagnosed
as PBD with atypia. MMSI score ranged from 15-18. One case was
not correlated with histopathology.

Category IV: Carcinoma breast is diagnosed using FNAC, based
on cytological features characterised by loosely arranged cellular
pattern, high cellularity, nuclear pleomorphism, chromatin clumping
with frequent macronucleoli and absence of myoepithelial cells.
Background shows necrosis. Based on the cytological findings,
6/61 (10%) cases were diagnosed as carcinoma breast. MMSI
score ranged from 19-24. All the cases were correlated with
histopathology.

In MMSI: The minimum score is 6 and maximum score is 24. In
the present study, maximum number of cases 15/61 (24.5%) were
found with the score of 6, followed by 12/61 (19.6%) were found with
the score of 8, which fell under category I. The minimum number of
cases 2/61 (3.2%) with the score of 24 was followed by 3/61 (4.9%)
with the score of 23, which were in category V. The frequency of
distribution of score of the breast lesions is shown in [Table/Fig-4].

16

%

14

mlz\

£ |\

g Y\

;8

z, \

z. \ A t
, \ /1N /I\ \ AN
: VIVINAIIN o /1]

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Modified Masood's Score

[Table/Fig-4]: Frequency distribution of MMSI score of the breast lesions.

The overall sensitivity, specificity, Positive Prediction Value (PPV) and
Negative Prediction Value (NPV) of MMSI in various breast lesions
is shown in [Table/Fig-5]. In the present study, overall concordance
observed between MMSI and histopathology was 59/61 cases which
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is 96.72% indicates the high degree of concordance between MMSI
and histopathology. [Table/Fig-6a,b] depicts the histopathological
features of cases of NPBD at 40X magnification. [Table/Fig-7a,b]
depicts the histopathological features in cases of carcinoma breast
at 40X magnification.

Modified Masood’s Scoring

Index (MMSI) Sensitivity | Specificity | PPV NPV
NPBD 100% 100% 100% | 100%
PBD without atypia 85.71% 100% 100% | 91.66

PBD with atypia 100% 88.8% 85.71% | 100%

Carcinoma 100% 100% 100% 100%

[Table/Fig-5]: Sensitivity, specificity, Positive Predictive Value (PPV), Negative
Predictive Value (NPV) between Modified Masood’s Scoring Index (MMSI) and
histopathology result in breast disease.

[Table/Fig-6]: Haematoxylin and Eosin (H&E) a) Non Proliferative Breast Disease
(NPBD): Duct epithelial cells arranged in monolayered sheets (40X); b) Correspond-
ing histopathology section showing features of fioroadenoma (40X).

34 d i N s -
[Table/Fig-7]: Haematoxylin and Eosin (H&E) a) Carcinoma: Highly pleomorphic
tumour cells arranged in sheets, exhibit nuclear enlargement, clumped chromatin
and prominent nucleoli. Myoepithelial cells are absent (40X); b) Corresponding
histopathology section showing features of carcinoma of breast (40X).

DISCUSSION

The FNAC is a useful screening tool, which helps in early diagnosis
and management of breast lesions [10]. In FNAGC, it is essential to
apply the scoring system in categorising the breast lesions into
different groups, since each group differs in their risk for development
of carcinoma. Several studies have been done on cytological
scoring system of breast lesions. The present study was conducted
on 61 cases of palpable breast lumps to demarcate various entities
of breast lesions using the scoring system proposed by Mridha
AR et al.,, known as MMSI [5]. In MMSI, the breast lesions are
categorised into four different groups based on the six cytological
parameters; cellular arrangement, cellular pleomorphism, presence
of myoepithelial cells, anisonucleosis, presence of nucleoli, and
chromatin clumping. The values ranging from 1 to 4 were assigned
to each of the parameters and lesions were scored by adding up
the values. MMSI score of 6-8 for NPBD comes under category |,
9-14 for PBD without atypia under category I, a score of 15-18 for
PBD with atypia falls under category lll, and a score of 19-24 for
carcinoma comes under category IV [11,12].

In the present study, the authors observed the six cytological
parameters to score the cytomorphology of breast lesions. The
results showed that 36/61 cases fell under NPBD (category )
on cytological aspirate in MMSI. All the cases correlated with

histopathology, having a sensitivity, specificity, PPV and NPV of
100%. Similar result was observed by Mridha AR et al., and Abraham
B and Sarojini TR [5,9] who also observed 100% concordance under
this category. A total of 11/61 cases (18%) fell under PBD without
atypia (category Il). On further evaluation with histopathology, 12/61
cases were confirmed under this category Il. One case was over
diagnosed by MMSI which fell under the category PBD with atypia.
The concordance between MMSI and histopathology was 91.6%.
Sensitivity was 85.7%, specificity, and PPV were both 100% and
NPV was 91.66% in MMSI under category Il. Under category Ill, 8/61
cases fell under PBD with atypia in MMSI. On histopathology, 7/61
cases came under category lll. One case was not in concordance
with histopathology which was under-diagnosed by MMSI and fell
under PBD without atypia (category Il). The overall concordance
between MMSI and histopathology was 87.5%. The sensitivity
was 100%, specificity was 88.8%, PPV was 85.7% and NPV was
100% in category lll. Similar findings were observed by Cherath
SK and Chithrabhanu SM who studied 207 cases, with an overall
concordance between MMSI and histopathology of 60% [13].
Also, discrepancy was noted under this category lll. In category
IV, 6/61 cases came under carcinoma of breast. On confirmation
with histolopathological examination, all the cases (100%) exhibited
concordance with histopathology, showing a sensitivity, specificity,
PPV, and NPV of 100%. Similar observation was noted by Agrawal
M et al.,, who studied 69 cases with palpable breast lump and
observed 100% concordance between MMSI and histopathology
[14]. MMSI improves the diagnostic accuracy and increases the
concordance between cytological and histopathological findings in
palpable breast lumps [15].

In the present study, concordance between MMSI and histopathology
findings showed 100% in category | and IV. Overall concordance
observed between MMSI and histopathology was 59/61 cases
(96.72%), which is a very high degree of concordance. MMSI plays
a major role in treatment and prognostic status of the patients. MMSI
delineates the various histological entities of the breast and reduces the
morbidity and mortality [14].

Limitation(s)
Relatively smaller number of samples were observed in the category
PBD with atypia in comparison to other categories.

CONCLUSION(S)
The FNAC is an important diagnostic tool in the management
of patients with palpable breast lumps. It is an easy, reliable,
repeatable, fast, and accurate simple diagnostic test with high
diagnostic accuracy. The results show a high degree of correlation
with histopathology. FNAC with MMSI of breast is a highly sensitive
and specific modality for distinguishing various benign and malignant
lesions of the breast.
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