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Abstract

Background: Breast cancer is the most common female cancer and
the second leading cause of death worldwide. The gold standard tool
for screening breast cancer, mammography has limitations in some
instances, such as patients with dense breast tissue. This study evaluates
the correlation of Ultrasound (US) to mammography in breast lesions
in BI-RADS.

Methods: This prospective cross-sectional study was conducted
at a tertiary hospital during 2019-2021. Women who referred to the
radiology department for mammography with abnormalities appearing
in their mammograms, with a minimum age of 40 and older, underwent
ultrasonography. The results of mammography and US evaluations
compared according to BI-RADS category. Statistical software SPSS
was used to analyze the form data.

Results: In this study, 156 women with a mean age of 48/9 years
registered. The US reports were equivalent to mammographic BI-RADS
category 2 in 23 cases. All the 26 patients with mammographic
BI-RADS category were categorized into BI-RADS 2 by US. Among
43 lesions with BI-RADS category 4 and 21 with BI-RADS category 5,
90/6% and 95/2% of sonography reports were similar to mammography
findings. Based on the Pearson correlation coefficient of 0/68, there is a
correlation between the results of US and mammography in this study.
Conclusion: This study reveals that US can be an excellent
complement to mammography, particularly in identifying early-stage
breast cancer in mammographic BI-RADS category 0 lesions. The
mammographic-sonographic correlation should lead to more accurate
diagnoses and better patient care.
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Ultrasound and Mammography of Breast Lesions

Introduction

Breast cancer was the second leading cause of death
among women in 2017, according to the International
Agency for Cancer Statistics. The incidence of breast
cancer has increased in all countries, especially
in developing countries with an aging population
(1). Iran’s epidemiological model of breast cancer
is similar to that of the East Mediterranean and
developing countries (2). It is estimated that the onset
of breast cancer in Iran is over 40 years, compared to
50 years in other countries (3,4). After an early breast
cancer diagnosis in North America, the 5-year survival
rate is over 80%. This illustrates the importance of an
early and accurate breast cancer diagnosis (5).

In addition to mammography, sonography is crucial
in increasing breast health (6), mainly since it does
not expose women to ionizing radiation while
undergoing mammograms (7,8). Mammography’s
overall sensitivity is 70-90%. The sensitivity of this
test can vary from 80—98% in women with fatty breast
tissue to 30-48% in those with dense breast tissue
(9,10). Breast density is an independent risk factor for
breast cancer, with estimates ranging from 2.8 to 6.0
(11,12). Mammographic sensitivity declines as breast
density increases (11). In dense breasts, cancers may
appear subtle or occult on mammography (13). Over
one half of women younger than 50 and nearly one-
third of women older than 50 have this type of tissue.
Breast density is estimated to be associated with
28%-30% of breast cancers (12,14). There is a sixfold
increase in the risk of interval cancer in women with
dense breast tissue (10) and a deteriorating prognosis
for subsequent cancers detected clinically. Women
with dense breast tissue are four to six times more
likely to develop cancer than women without dense
breast tissue (11). Women with dense breasts are
more likely to be detected early by MR imaging or
Ultrasonography (US) following mammography
(15). Due to its widespread availability, well-tolerated
by patients, and similar cost to mammography,
breast US is an attractive screening tool. Several
studies have demonstrated an incremental cancer
detection rate of 2.3—4.6 per 1000 women examined
with supplemental breast US screening (9,16,17).
Compared with screening mammography, breast US
has low specificity and positive predictive values.
US has real-time capabilities, making sonography
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the preferred modality for guiding interventional
procedures. Mammographic—sonographic correlation
is necessary when sonography is used for further
evaluation of mammographic
imperative to study this topic further due to the high

findings. It is

spread of breast cancer and the low-age incidence in
Iran. This study aimed to compare and evaluate US
and mammographic findings in breast lesions by the
BI-RADS category.

Materials and Methods

This prospective cohort study included 156 women
who referred to the radiologic center of our tertiary
referral hospital for mammography between 2019
and 2021. Women over 40 were enrolled in the study.
Additionally, the study included patients with dense
breasts and abnormal mammogram findings.

A Hologic full-field digital mammography unit
(Hologic- Selenia Dimensions50002AS USA) used
for craniocaudal and mediolateral oblique views.
In addition, a 5-12 MHZ linear array transducer
(Mindray DC7) was used for US. Mammographic
images were reviewed by a general radiologist
with seven years of experience. The results of this
study reported using the BI-RADS category scoring
system (18), and breast density classified using
the ACR classification system. The patients were
divided into four subgroups based on their breast
density on mammography according to the American
College of Radiology Breast Imaging Reporting
and Data System (ACR BI-RADS) Atlas. There
are four subcategories of breast density: A “(almost
entirely fatty)”, B “(scattered areas of fibroglandular
density)”, C “(heterogeneously dense breasts, which
may obscure small masses)”, and D “(extremely dense
breasts, which lower mammography sensitivity)”.
BI-RADS classified mammographic findings into
six groups. BI-RADS category 0 refers to cases that
require further investigation with other imaging
tools. Mammographic findings that do not indicate
malignancy or benignity classified as BI-RADS
category 1. BI-RADS category 2 includes benign
masses such as hamartomas, intramammary lymph
nodes, global asymmetry, and benign calcifications.
BI-RADS category 3 refers to possible benign lesions
such as well-circumscribed round or oval masses
without calcification, malignant masses include
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spiculated or irregular masses, linear and branching
linear calcifications, and high-density masses. The
following categories are also included in BI-RADS 4
and 5. Additionally, this group underwent sonography,
and the findings were recorded and stored. The
data and results were used only for research and
kept confidential in a separate and secure location.
A positive US finding consists of cystic and solid
masses, as well as evidence of malignancy. BI-RADS
categories are used again to avoid conflicting
interpretations. Researchers reviewed the dimensions,
sizes, and characteristics of recorded positive cases.
As a final step, we compared BI-RADS categories for
mammography and sonography findings.

SPSS software (version 23) was used to analyze
the obtained information. Frequency distribution
tables (absolute and relative) were used to describe
quantitative and qualitative data based on central
indices and distributions.

The study was approved by the local university’s
ethics committee. Participation in the study was
possible with patients’ permission. The study
participants were allowed to leave the study at any
time they wished. US was free.

Results

Inthis study, 156 women were included and underwent
complementary sonography. The participants ranged
in age from 40 to 72, and the average age was
48/9 (Figure 1). Based on the mammographic and
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sonographic findings, the patients were classified into
6 BI-RADS groups (Figures 2 and 3).

12 of the 23 mammography cases at BI-RADS 0 had
breast composition C, and two had composition D
(60%). Of the 26 items categorized in BI-RADS 3
in mammography, all were in BI-RADS category 2
in sonography. Out of 43 BI-RADS category 4 and
21 BI-RADS category 5 on mammography, 90.6%
and 95.2% had similar findings in sonography
(Table 1). The correlation coefficient between US
and mammography in this study was 0.68, which
indicates a significant correlation between these two
diagnostic methods (p<0.001).

Discussion

Early detection and screening are beneficial in
reducing breast cancer mortality and morbidity, the
most common malignancy among women. Breast
cancer screening is about detecting breast cancer
early. The gold standard for breast cancer screening
is mammography. Mammography, however, has
diagnostic limitations in some cases, including dense
breast tissue (common in women under 50).
According to our study, US and mammography were
correlated. Of 23 cases in BI-RADS 0 mammography
category, 4.3% (1/23) were BI-RADS category 4
US cases. Only one malignant mass was detected on
mammography, but it turned out benign on US. Out of
43 cases classified in BI-RADS 2 mammography, all
the sonographic findings were benign. In BI-RADS 3,
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Figure 1. Frequency chart of different are groups.
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Figure 3. BIRADS sonography findings chart.
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Table 1. Mammographic BIRADS vs. Ultrasound BIRADS

Variable/mammography BIRADS vs.
ultrasound BIRADS

Mammaography BIRADS 0/Ultrasound BIRADS 1 1
Mammography BIRADS 0/Ultrasound BIRADS 2 21
Mammography BIRADS 0/Ultrasound BIRADS 4 1
Mammography BIRADS 0/Ultrasound BIRADS 5 0
Mammography BIRADS 2/Ultrasound BIRADS 1 1"
Mammography BIRADS 2/Ultrasound BIRADS 2 32
Mammography BIRADS 2/Ultrasound BIRADS 4 0

4, and 5 100, 90.6, and 95.2% of BI-RADS categories
were similar on mammogram and US, respectively.
Complementary US showed different BI-RADS about
10 and 5%, respectively, according to mammographic
BI-RADS 4 and 5.

Breast cancer US screening has gained acceptance,

No.

particularly in women with dense breasts and, or a high
risk of developing the disease. Several studies have
demonstrated that breast density is increased in more
than half of women under 50 years of age (19), and in

Mammography BIRADS 2/Ultrasound BIRADS 5 0 this study, 91.4% of dense breast cases were under 50.
Mammography BIRADS 3/Ultrasound BIRADS 1 0 Complementary US has been recommended for people
Mammography BIRADS 3/Ultrasound BIRADS 2 26 with dense breasts in BI-RADS 0 mammography in
Mammography BIRADS 3/Ultrasound BIRADS 4 0 many studies. (13,20,21). Mammography could not
Mammography BIRADS 3/Ultrasound BIRADS 5 0 be differentiated in these cases. Crystal et al revealed
Mammography BIRADS 4/Ultrasound BIRADS 1 4 that dense breasts have more positive ultrasonography
Mammography BIRADS 4/Ultrasound BIRADS 2 0 findings than other individuals. In instances where
=5 mammography could not detect malignancy, US
== Mammography BIRADS 4/Ultrasound BIRADS 4 39
== Marmmography BIRADS 4/Ultrasound BIRADS 5 0 detected 0.46%. BI-RADS 0 accounted for 7/14% of
;5“ mammography cases in this study (22). Okello et al
= SEmIeEEl) ElRAS e ElRAARE ! reported 14.9% of malignant masses in women with
E Mammography BIRADS 5/Ultrasound BIRADS 2 0 dense breasts (23), higher than this study.
= Mammography BIRADS 5/Ultrasound BIRADS 4 0 According to Ranjkesh et al, neither benign
g Mammography BIRADS 5/Ultrasound BIRADS 5 20 mammography nor malignant sonography were
I5_3 Volume 7 m Number 3 m Summer 2024
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found in this study. According to the US results, 262
of 263 BI-RADS 1,2 mammograms were benign.
On US, only one case of mammogram BI-RADS 1
was classified as BI-RADS 3 (24). In 65 lesions with
BI-RADS category 0, 10 were diagnosed as malignant
on sonography. A biopsy of 30% of the suspicious
lesions revealed malignancy.

A study by Adibi et al revealed that BI-RADS
category 1,2 on mammography shows similar results
on US (20). BI-RADS 0 mammography patients with
no new density were diagnosed with BI-RADS 1-2
after screening with US. US had no higher sensitivity
than mammography for detecting breast cancer in
patients with postmastectomy unilateral dense breast
whether there was no new density. In comparison to
mammography, sonography underestimated tumor
size but had a better correlation with pathological
tumor size. In the assessment of primary breast cancer,
sonography is superior to mammography (25,26).
The study by Zanello ef al found that 4.2% of the
malignant masses were explicitly detected by US (27),
which is comparable to this study. In Melnikow’s
study, 97% of the BI-RADS 5 mammography cases
had similar BI-RADS in sonography (28), which is
almost identical to this study (95.2%).

A combination of US and mammography detects
9% more breast cancers than either modality alone
(29). In addition to reducing the possibility of missed

diagnoses, the most accurate assessment will also
decrease any criticism associated with them. By
adding bilateral US to mammography, diagnostic
sensitivity increases without increasing unnecessary
biopsies in a specialized breast center.

Conclusion

According to this study, complementary US is helpful
in diagnoses where mammography cannot distinguish
(BI-RADS 0). The mammographic-sonographic
correlation should lead to more accurate diagnoses
and better patient care. As a result of increased
diagnostic accuracy, breast cancer can be detected
earlier, and the patient’s uncertainty and anxiety can
be reduced.
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