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ABSTRACT

Background: Breast tumors are common lesions found in women. Mammography is Food and Drugs
Administration (FDA) approved modality for screening and diagnosing breast tumors. Aim: To know the
characteristic and comparison of mammography results with histopathology diagnosis as the gold standard in
breast tumors patients at RSUP Dr. Kariadi. Methods: This research used the diagnostic test method. Data were
taken from medical records in RSUP Dr. Kariadi, Semarang from 2017@2019 with a consecutive sampling
method. The collected samples were 55 mammography imaging. Next, the data were described as frequency
distribution and percentages, and then the diagnostic test values were counted. Result: Benign breast tumors in
RSUP Dr. Kariadi was found in 40-50 years old patients with 77,8% oval-shaped and 72,2% circumscribed
margin mass seen in the mammogram, while breast cancer was found in >50 years old patients with 57,1%
irreguleu‘-shmj and 54,3 spiculated margin mass seen in the mammogram. Mammography in RSUP Dr.
Kariadi has 89% sensitivity, 89% specificity, 94% positive predictive value, 81% negative predictive value, and
89% accuracy. Conclusion: Benign breast tumors in RSUP Dr. Kariadi is mostly found in 40-50 years old
patients with oval-shaped and circumscribed margin mass seen in the mammogram, while breast cancer is
mostly found in =50 years old patients with irregular shape and spiculated margin mass seen in the
mammogram. The diagnostic test score of mammography in RSUP Dr. Kariadi is high.

Keywords : mammography, histopathology

INTRODUCTION

Breast tumors B¢ common lesions
found in women. [1] Benign breast tumors
are 4 to 5 times more often than breast
cancers.[2] About 90% of patients who did

Administration (FDA) approved modality
for screening and diagnosing breast tumar,
whereby screening is performed to find
Efall lesions that are not detected on
physical examination of the breast before

breast EJamination have a benign lesions,  manifesting itself. In addition,
while breast cancer is the most common mammography is also used as a diagnostic
cancer found in women and the second most  tool to determine  whether  breast

common cause of death due to cancer in
wom@SﬁJ According to GLOBOCAN
data, the incidence and mortality of breast
cancer in Indonesian women ranks first
compared to other type of cancers with
58,256 new cases and 22,692 deaths in
2018.[7]

Sofr. various attempts have been
made to detect breast cancer as early as
possible, both clinically and in imaging
techniques.[#) Mammography has a very
important role in early detection and
diagnosis of breast abnormalities.[2.3]
Mammography is Food and Drugs

abnormalities that previously detected on
physical examination are benign or
malignant.[2.9] A studyggjconducted by
Hongjun Li etal. about clinical value of
mammography in diagnosis and
identification of breast tumors, mentioned
that the sensitivity, specificity and accuracy
of mammography was 90.80%, 84 .60%, and
874083 which means that mammography
has a significant clinical value in diagnosing
and idefifying breast tumors.[10]

The diagnosis of breast
abnormalities imaging wused the Breast
Imaging and Reporting System (BI-RADS)
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mammography which was proposed by the
American College ¢@Radiology (ACR) in
1993, and currently the latest edition of BI-
RADfFis the 5th edition published in 2013.
[T1] Based on BI-RADS 5th edition, BI-
RADS assessment are gflegorized from 0 to
6, in which 0 means incomplete, 1 means
negative, 2 means benign findings, 3 means
probably benign, 4 means suspicious
abnormality, 5 means highly suspicious of
malignancy , and 6 means known biopsy
proven malignancy. [12] Those
classifications are determined based on
several components that can be seen in
mammography, such as mass, calcification,
related features, and location of findings.
Breast density is also an assessed
component of the standard reporting system
on mammography, andjis classified into
densities A to D, where A means the breasts
are almost entirely fatty, B means there are
scattered areas of fibroglandular density, C
means heterogeneously dense which may
obscure small masses, and D means
extremely dense. The higher breast density
can make mammography less effective in
detecting suspicious breast lesions.[13]
Breast density in each region can be
different, as stated from the Del Carmen
study that Asian women have a higher
breast density than African and American
women. [14]

Based on the data above, the
description of mammography lesion is
important for detecting and predicting the
predispotition ~ of  malignancy  and
determining if biopsy was necessary. Data
for breast tumors prevalence and breast
characteristic in Central Java, and even in
Indonesia are still limited. Therefore,
researchers wanted to determine the
characteristics of breast and diagnostic test
value from the result of mammography
examination in comparison with
histopatological examination in RSUP Dr.
Kariadi Semarang.

METHODS

This study is a  descriptive
retrospective study with diagnostic test
approach that compares mammogram to
histopathology as the gold standard. Data
for this study was taken from RSUP Dr.
Kariadi Semarang from January 2017 until
Desember 2019. The research and data
collection were done from July 2020 until
September 2020. The inclusion criteria for
this study were women aged >35 years old
with benign or malignant breast tumors who
underwent mammography ecamination at
RSUP Dr. Kariadi Semarang within January
2017 until Desember 2019 and the
mammography result was included in BI-
RADS criteria 2,34, or 5. The exclusion
criteria for this study were patients whose
mammography results classified as BI-
RADS criteria 0, 1, and 6.

Samples were taken from radiology
expertise and medical record gathered from
Januari 2017 until December 2019 at RSUP
Dr. Kariadi. The sampling method used is
consecutive sampling, which was done by
collecting medical records data from each
patients that complied the inclusion criteria
and didn’t comply the exclusion criteria.
The sample size used was the entire
accessible population at RSUP Dr. Kariadi.

The independent variable of this
study was the morphology of the les{fE}
from the patient's mammography and the
dependent variable of this study was the
result of the patient's histological
examination. Data were taken from
secondary data obtained through patient’s
medical records .

Data processing and analysis was
done descriptively for each characteristic
and presented the frequency distribution
Eidles. After that, the calculation of the
diagnostic test values which includes
sensitivity, specificity, positive predictive
value, negative predictive value, and
accuracy was calculated.
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RESULTS

Based on the histopathological
conclusions, the age of subjects with most
malignant findings were >50 years old,
including as many as 23 subjects (50%).
Meanwhile, for benign findings, the most
subjects were between 40-50 years old,

which includes 11 subjects (57.89%).
Regardless of the findings, the majority of
subjects were married. There were only 2
unmarried subjects and each in different
criteria (1.82%).

Table 1. Distribution of age and marital status

Patients characteristics Malignant Benign
Age
<40 1(1.82%) 2(3.64%)
40-50 12 (21,82%) 11 (20%)
>50 23 (41,82%) 6 (1091%)
Marital status
Married 35 (63.,64%) 18 (32,73%)
Single 1(1,82%) 1(1,82%)

Table 2. Distribution of mammography imaging based on the characteristics of the lesion and

histopathologica

1 conclusions

Characteristics of the Total
lesions Maligna Benigna
35 53 (96,36%)
Mass (63 ,64%) 18 (32.73%)
16 19 (34,54%)
Calcification (2909%) 3(545%)
12 12 (21,18%)
Architectural distortion (21.82%) 0(0%)
Assymetry 1 (1.82%) 1 (1.82%) 2(3,64%)
Based on the characteristics of
. . i ,3.6%.5%
lesions seen in mammogram, in both 3.6%%
. . L. B Upperouter
malignant and benign findings, mass was
S . 14.5% W Lowrer outer
the most common characteristic found in _
either malignant or benign findings, 45 59, | Dpperimner
including as many as 53 mammogram Lower ianer
(96.36%). Calcifications were mostly found W Retroareolar
in malignant findings, including 16 imaging 23 6 " nid lower
(29.09%). All architectural distortions found = Mid upper

were malignant with a total of 12 imaging
(21.82%). Asymmetry were found in 2
imaging (3.64%), each malignant and
benign.

270

7.3%

Figure 1. Distribution of lesion locations on
mammography imaging.
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Based on the location of the masses
on the mammogram, the location of the
masses was mostly found in the upper outer
quadrant with 25 mammography imaging
(45.5%), then the upper inner quadrant with
13 mammography imaging (23.6%), the
lower inner quadrant with 8 mammography
imaging (14.5%), the lower outer quadrant
with 4 mammography imaging (7.3%), the
retroareolar and mid lower areas had the
same count with 2 mammography imaging
(3.6%), and mid wupper with 1
mammography imaging (1.8%).

Based on 55 mammogram studied,
the most often found breast density was
density C with 33 imaging (62.3%), then
density B with 16 imaging (29.09%),
following density D with 4 imaging
(7.27%), and density A which was not
found on any.

7.27% 0.00%

29.09%

63.64%

"A "B =C =D

Figure 2. Distribution of mammography imaging
based on breast density

Table 3 . Distribution of mammo graphy imaging based on mass characteristics

Histopathology
Mass characterictics - -
Maligna Benigna
Shape Oval 14 (40%) 14
(77.8%)
Round 0(0%) 2
(11,1%)
Lobulated 1(2,9%) 1(5,6%)
Ireguler 20 1 (5,6%)
(57,1%)
Margin Circumscribed 4 13
(11,4%) (72,2%)
Microlobulated 3(8,6%) 3(16,7)
Obscured 6 2
(17,1%) (11,1%)
Spiculated 19 0(0%)
(54.3%)
Indistinct 3(8,6%) 0(0%)
Density High density 23 10
(65,7%) (55,6%)
Equal density 12 8
(34,3%) (44 4%)
Low density 0 (0%) 0 (0%)
In the benign histology was circumscribed with 13 mammography

classification, the most commonly found
mass shape was oval with 14 mammography
imaging (77.8%), the most common margin

imaging (72.2%), and the most common
density was high density with 10
mammography imaging (55.6 %). Whereas
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in the malignant histopathology, the most

commonly found mass shape was irregular
with 20 imaging (57.1%), the most common

margin was spiculated with 19 imaging
(54.3%), and the most common density was
high density with 23 imaging (65.7%).

Table 4 . Distribution of mammographic imaging based on calcifications

Calcification Histopathology Total
Maligna Benigna
Malignant calcification T (36.84%)
Amorphous 2(9,09%) 0 (0%) 2 (909%)
Fine pleomorphic 3(13,64%) 0 (0%) 3(13,64%)
Fine linear 2 (9,09%) 0 (0%) 2 (9.09%)
Benign calcification 6(31,58%)
Round 2 (9,09%) 0 (0%) 2 (9.09%)
Popcorn like 1 (4,55%) 0 (0%) 1 (4.55%)
Coarse 2 (9,09%) 1 (4,55%) 3 (13,64%)
Other calcification 9(4091%)
Microcalcification 3(13,64%) 1 (455%) 4 (18,18%)
Macrocaltification 2 (9,09%) 0 (0%) 2 (909%)
Multiple calcification 1 (4,55%) 0 (0%) 1 (4,55%)
Punctata 1 (4,55%) 0 (0%) 1 (4,55%)
Calcification 1 (4,55%) 0 (0%) 1 (4,55%)

Based on 19 mammogram that contain
calcification, the most common type of
calcification was malignant calcification

with 7 mammography imaging
(36.84%).The most common malignant
calcifications in the malignant

histopathology results was the fine
pleomorphic type with 3 imaging (13.64%).
The most common benign calcifications
found in malignant histopathology was
round type with 2 imaging (9.09%).

Table 5 . Distribution of mammography images based on histopathological diagnosis

Histopathological diagnosis Total Percent
age
Malignant tumor 47 8545%
Invasive carcinoma of NST 25 45 45%
Invasive lobular carcinoma 8 14,55%
Ductal carcinoma in situ 6 10,91%
Lobular carcinoma 4 T727%
Borderline phylloides tumor 1 1.82%
Intraductal papillary carcinoma in situ 1 1.82%
Invasive breast carcinoma with 1 1.82%
neuroendocrine differentiation
Malignant phylloides tumor 1 1.82%
Benign tumor 19 34 54%
Atypical ductal hyperplasia 6 10,91%
Fibroadenoma mammae 5 9.09%

272
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Usual ductal hyperplasia 5 9.09%
Intraductal papilloma 2 3.64%
Flat epithelial atypical 1 1.82%
Other lesion 18 32.73%
Fibrocystic change 15 27.27%
Chronic granulomatous mastitis 1 1.82%
Microglandular adenosis 1 1.82%
Sclerosing adenosis | 1.82%
Based on the histopathologic imaging (45.45%). The most common

diagnosis there were 47 malignant tumors
(8545%), 19 benign tumors (34.54%), and
18 other breast lesiof#3(32.73%). From 55
imaging studied, the most common
malignant tumors found is invasive
carcinoma of no special type with 25

benign tumors found was atypical ductal
hyperplasia with 6 mammography imaging
(1091%). While the most common other
lesions found is fibrocystic change, with 15
imaging (27.27%).

Table 6 . Correlations between mammography and histopathology examination results

M Histopathology Total p*
AMMOgEra|
hy grap Malig Benig
nant n
Malignant 32 2 34 0,687
Benign 4 17 21
Total 35 18 55

#*MC Nemar test

There was a significant correlation
between mammography and histopathology
examination result. Based on Mc Nemar test
results, the significance value was 0.687.
Because the p value is > 005, it can be
concluded that there is a correspondence
between the suspected level of malignancy
based on the results of mammography and
histopathological examinations.

(@IMammography sensitivity was 89%,
with 89% specificity, 94% positive predictive
value, 81% negative predictive value, and 89%
accuracy.

DISCUSSION

Breast tumors is one of the most
common lesions in women. Breast tumors were
divided into benign and malfEfant tumors. One
of the modalities that can be used to detect and

273

diagnose breast tumors in women s
mammography f2.9,15]

Age is a risk factor for breast tnggprs.
Benign breast tumors were mostly found in the
age group of 40-50 years old (§J.89%), while
breast cancer was mostly foufin the age group
of >50 years old (50%). These results are
consistent with previous research which states
that 80% of breast malignancies are found in
women aged > 50 years old, which is the age of
menopause for women.[16] The marital status
that most commonly found in patients was
married. These results were not consistent with
previous refgarch which stated that unmarried
and single women are more likely to develop
breast cancer.[17] However, research by Faida
showed similar results, where wonfgn with
breast tumors that have been married are more
likely to develop breast cancer.[18]
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Based ofgFigure 1, the majority of mass
were located in the upper outer quadrant
(45.45%). This was in accordance with Richard
et al. that the mass in the breast most often
occured in the outer upper quadrant because
most breast glandular tissue could be found in
this quadrant.[19]

In both benign and malignant breast
tumors, the most frequent breast density is C
density. Breast density is often associated with
ethnicity. This study was conducted in
Indonesia and all subjects were definitely Asian
women. Previous research stated that the breast
density of Asian women was denser than
American and African women.|[14]

Breast mass on a mammogram was
assessed based on its shape, margin, density,
and calcification. The most common mass
shape found in malignant histopathological
result was irregular shape (57.1%) and in the
benign histopathological results, it was oval
(77.8%). The margin of the mass on the
mammogram that was most often found in the
malignant histopathology result was the
spiculated margin (54.3%), while in the benign
histopathology result, it was circumscribed
margin (72.2%). Comparison of the results of
mammography and histopathology shows a
tendency for malignant tumors on the
mammogram to be irregular shaped with
spiculated margin and for benign tumors to be
oval shaped with circumscribed edges. This is
consistent with the literature which states that
well-edged masses with oval and round shapes
are usually benign, and irregular-shaped masses
tend to be malignant.[20,21] The most common
mass density on mammogram, both malignant
and benign histopathology results, is high
density. From these results, it could be seen that
the type of mass density on mammography did
not dictate a tendency for benign or malignant
diagnosis on mammography. But overall, the
most commonly mass density according to
mammography results compared to
histopathological results was high density.
These results are inconsistent with previous

studies by Jackson and Wood which stated that
mass density can be one of the determinants of
malignancy in breast tumors, where high
density masses tend to be malignant.[22 23]

The type of calcification that was most
trequently found on the mammography imaging
was malignant calcification (36.84%). The most
common calcification morphology was fine
pleomorphic (13.64%). These results are in
accordance with previous research by Amanda
et al. which stated that the type of calcification
that most often developed in breast cancer was
fine pleomorphic. The most common
calcification morphology in DCIS was fine
pleomorphic and coarse.[24]

The most c@mon histopathological
diagnosis found was invasive carcinoma of no
special type (45.45%). Sggral previous studies
have also suggested that the most common type
of breast cancer was invasive carcinoma of No.
special type.[6] Mean@ile, atypical ductal
hyperplasia (ADH) was the most common type
of benign breast tumors(10.91%). These results
were inconsistent with several studies which
stated that the most commonly found benign
tumors in  women was fibroadenoma
mammae.[25] However, ADH is also a
common benign t@ors in women and is a
precursor lesion of ductal carcinoma in situ and
invasive carcinoma.[26] Another breast lesion
that was most frequently found was fibrocystic
change (27.27%). These results are in
accordance with the literature that stated that
fibrocystic change as the most commorfijreast
disorder and affects more than 50% of women
over the age of 30 years.[25]

From the results of statistical tests using
the Mc Nemar test in assessing the correlation
between mammography examination results and
histopathological examination, the significance
figure was 0.687. Because the p value is > 0.05,
it can be concluded that there is an agreement
between the suspected level of malignancy
based on the results of mammography and
histopathological examinations at RSUP Dr.
Kariadi.
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Mammography diagnostic test in Table
22 shows that mammography hdfEgh relatively
high sensitivity of 89%, with specificity of
89%, positive predictive value of 94%, negative
predictive value of 81% and accuracy of 89%.
Similar results were found i) research by
Zeeshan et.al. which states that mammography
has a sensitivity of 97%, specificity of 64.5%,
positive predictive value of 89%, negative
predictive value of 89% and accuracy of
89.3%.[27]  Similarly, the [Efesearch of
Sulistijawati et.al. showed that mammography
has a sensitivity of 90.47%, specificity of
01.30%, positive predictive value of 90%, and a
negative predictive value offff.50%.[28] This
suggests that mammography plays an important
role in diagnosing benign and malignant breast
tumors. However, it should be noted that the
accuracy of mammography readings was quite
dependent on the ability of the radiologist who
interpreted it.[29]

This study still has several limitations,
such as the data on the results of mammography
samples was only obtained from expertise
without confirming from the mammogram.
Additionaly, most of the breast density on
mammography imaging was type C density,
while high breast density can reduce the
sensitivity of mammography so that it affects
the number of false positives and false
negatives.

CONCLUSION

Percentage of benign tumors of the
breast that was found on mammography
compared with histopathologic examination
results at RSUP Dr Kariadi was 34.54% with
the most common diagnosis being atypical
ductal hyperplasia. Meanwhl#) breast cancer
percentage was 85.45%, with the most common
diagnosis being invasive carcinoma of no
special type. From the results of mammography
examination compared with histopathology in
RSUP Dr. Kariadi, the highest density of the
breast is the density C. Benign breast tumors are
mostly found in patients aged 40-50 years with
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the most common characteristic of the mass was
oval-shaped and circumscribed margin, while
most malignant tumors were found in patients >
50 years old with the most common mass
characteristic was irregular shaped mass with
spiculated margin. There was a significant
correlation between mammography
examination compared with histopathology at
RSUP Dr. Kggiadi and high diagnostic test
values, with 89% sensitivity, 89% specificity,
94% positive predictive value, 81% negative
predictive value, and 89% accuracy.

Breast density is one of the factors that
affect the sensitivity of mammography so that
mammography examination in future studies
should be performed on patients with either
type A or B breast density. In future studies, it
is hoped that mammography data will not only
be taken from the patient's expertise, but
reviewed alongside the mammogram. It is also
necessary to extend the thoroughness of the data
in the patient's medical record because often
times there were no available data regarding the
results of the examinations even though the
patients had been assesed.
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