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Reporting breast density on chest computed tomography
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Abstract: Women are encouraged to have a yearly mammogram and in addition to screening for breast
cancer, the radiologist reports the patient’s breast density. High breast density increases a woman’s risk of
developing breast cancer. The number of chest computed tomography (CT) scans performed each year is
increasing. Chest CT scans for lung cancer screening in high-risk patients are the standard of care. Important
additional findings can be identified on these exams including coronary artery calcifications, thyroid nodules,
and breast density. Our previous research has shown that breast density can be reliably graded on chest CT
and is comparable to mammographic grading. However, the inter-reader agreement was higher for chest
CT. It is important that thoracic radiologists include the grading of breast density in their chest CT reports.
According to mammography literature, this information has proven to be helpful for early detection of
breast cancer. Federal legislation recommends notifying both providers and patients about breast density on

mammography and so it follows that if we see the same information on chest CT, we should report it so that

at the very least the clinician can encourage their patient to have a routine mammogram.

Keywords: Breast density; chest computed tomography (chest CT); breast cancer

Received: 01 June 2023; Accepted: 22 July 2023; Published online: 30 July 2023.

doi: 10.21037/tbcr-23-36

View this article at: https://dx.doi.org/10.21037/tbcr-23-36

Introduction

High breast density on mammography increases a woman’s
risk of breast cancer by 2-6 times compared to less dense
breast tissue (1). Dense breast tissue also reduces the
sensitivity of two-dimensional mammography (2). Women
with dense breast parenchyma may benefit from additional
screening tests including ultrasound (3). Cancers occurring
in areas of high breast density are associated with larger
tumors, more positive lymph nodes, and negative estrogen
receptors (4). Genetic and environmental factors associated
with breast density include race, ethnicity, parity, diet,
drugs, and hormones (5). In recent years, breast density
is considered a partially modifiable risk factor (6). Breast
density can be used as a guide for personalized screening
strategies; it can guide lifestyle changes and possible drug
interventions (7,8). Due to the impact of breast density on
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breast cancer risk, federal legislation recommends notifying
both providers and patients about breast density on
mammography (9).

Physics of mammography

Density differences provide the basis for radiographic and
computed tomography (CT) imaging. The fundamental
mechanism of image production for these modalities is the
differential attenuation of the radiation beam as it passes
through a subject (10). The attenuation coefficient of a
material characterizes how easily a beam penetrates a given
volume of a substance. In the context of medical imaging,
attenuation differences in materials ultimately manifest as
different shades of grey on images (11). At the molecular
level, the density of the material through which the incident
beam travels dictates the degree of beam attenuation; the
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dense electron cloud of more dense material will result
in an increased attenuation of incident particles. The
interaction of the incident beam and electrons results in the
absorption or scattering of the incident beam, ultimately
preventing it from striking the receptor. Together, the areas
with more and fewer incident beams striking the receptor
create the image. Materials with a greater atomic number
have a greater electron field to balance the element’s charge
and provide opportunities for more interactions with
the incident beam resulting in more beam attenuation in
elements with higher atomic numbers with fewer incident
X-rays striking the detector (12). Five major densities are
recognized on X-ray, from least to most dense: air, fat,
water/soft tissue, bone, and metal (13).

Both normal breast tissue and breast cancer are soft tissue
densities and therefore are more difficult to differentiate
than structures of different densities, such as bone and soft
tissue. In order to demonstrate differences in these tissues of
similar attenuation, special conditions must be used during
mammography to accentuate the small differences in tissue
attenuation between normal breast tissue and breast cancer.
The principal difference between mammography and digital
radiography is the use of molybdenum and rhodium targets
as opposed to tungsten targets for X-ray generation (14).
Both molybdenum and rhodium are lower kilovoltage peak
(kVp) materials, allowing differentiation of small differences
in attenuation.

Evolution of breast density reporting on
mammography

As mammography utilization increased in the 1980s, a wide
variability of practices existed and were cited as substantial
problems (15). In response, the American College of
Radiology (ACR) convened a committee of radiologists,
medical physicists, and a US Food and Drug Administration
(FDA) representative to develop a voluntary mammography
accreditation program in 1986 (16). A separate ACR
committee also was charged with drafting guidelines on
mammography reporting and management under the title
of the Breast Imaging Reporting and Data System (BI-
RADS) (17). The original BI-RADS document described
the overall structure of the breast imaging report, which
included a summary of breast density, a description of
significant findings (using appropriate descriptors as well as
size and location), and a final assessment and management
section.

The inclusion of a statement describing the general
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breast tissue type arose from evidence in the literature
establishing that increased breast density is accompanied by
decreased sensitivity (18,19). Over time, research has shown
that increased breast density also is associated with increased
breast cancer risk which remains an area of active research
(20-22). The inclusion of 4 categories describing breast
density (ranging from the almost entirely fatty breast to
the extremely dense breast) in the standard mammography
report is designed to improve the communication of
predicted mammographic performance and breast cancer
risk (23).

Introduced in the Senate on October 25, 2017, the
Breast Density and Mammography Reporting Act of
2017 amended the Public Health Service Act to require
mammography facilities to include up-to-date information
about breast density in both the written report of the results
of a mammography examination provided to a patient’s
physician and the summary of that written report given to
the patient. The summary must convey: (I) the effect of
breast density in masking the presence of breast cancer on
a mammogram; and (I) that individuals with dense breasts
should talk with their healthcare providers about questions
or concerns regarding the benefit of additional testing. The
bill requires the Department of Health and Human Services
to expand and intensify research on breast density, the
cost-effectiveness and feasibility of supplemental imaging
relating to breast density, and best practices concerning
mammograms and supplemental screening for those with
dense breasts (24).

Evolution of chest CT

In 1972, the first patient underwent a head CT scan and
Godfrey Hounsfield received the Nobel Prize in physics
for inventing computer tomography. He explained the
limitations of two-dimensional imaging with deep objects
overlapping superficial objects challenging the radiologist
and that X-ray can only distinguish between white and
black and cannot differentiate soft tissues. Hounsfield
went further to say that CT allows one to study the
nature of tissue (25). The Hounsfield unit (HU) is the
CT measurement of density obtained from the linear
transformation of attenuation coefficients (26). Similar to
measurements of density based on kVp in radiography,
HUs are not constant but vary as a result of changes in
beam energy. By convention, 0 HU is defined as water,
-1,000 is defined as air, and 1,000 bone (27). Therefore, in
comparison to the five major densities on X-ray, CT can
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Breast density A
Almost entirely fatty

Breast density B
Scattered fibroglandular
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Breast density C
Heterogeneously dense

Breast density D
Extremely dense

Figure 1 Comparison of MLO mammographic views on the first row to axial CT images of the breast on the second row for breast densities

A through D. MLO, mediolateral oblique; CT, computed tomography.

assign densities ranging from -1,000 to +1,000 allowing far
better tissue discrimination. Breast density can be readily
determined on chest CT currently. In the future, given the
increased granularity of chest CT, improved discrimination
of breast cancer risk may be possible.

Breast density on chest CT

The breasts are exposed to radiation during chest CT
because they are within the CT gantry so therefore,
they should be included on images provided to the
radiologist (28). At our institution, we request that
patients keep their bras in place during CT so that the
breast tissue is reproducibly located within the field of
view which has fortuitously been shown to decrease
radiation dose to the breast parenchyma (29). Margolies
and colleagues emphasized on breast cancer detection on
CT (30). Our previous work demonstrated that breast
density readings on chest CT agreed with mammographic
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breast density readings and in fact, there was a greater
inter-reader agreement for breast density on chest
CT than on mammography. Computer analysis of the
same patients yielded comparable results to CT visual
readings (31). Furthermore, general radiologists were also
able to achieve substantial to excellent agreement (32).
Figure 1 demonstrates that breast density on chest CT is
analogous to breast density on mammography.

Conclusions

The number of chest CT scans performed each year is
increasing. Chest CT scans for lung cancer screening
in high-risk patients are the standard of care. Important
additional findings can be identified on these exams
including coronary artery calcifications, thyroid nodules,
and breast cancer (33). Furthermore, high breast density
can be diagnosed, which puts a woman at greater risk of
developing breast cancer. It is important that thoracic
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radiologists include the grading of breast density in their
reports because this information has been proven to be
helpful for early detection of breast cancer.

There are challenges that need to be considered. First,
the chest CT needs to include the entire breast in order to
make an accurate assessment of breast density. If the entire
breast is not included the density should not be reported.
However, the breast is exposed to radiation during the scan
and should be evaluated; evaluation of the breast tissue is
optimized with a bra in place that diminishes the radiation
dose because of positioning and is more comfortable for
the patient. Second, it will require additional education for
non-mammographers to measure breast density on chest
CT. However, in our study with seven general radiologists,
the agreement with experts was substantial to excellent
with kappa statistics of 0.61-0.88. Third, the clinical
implications of knowing about a women’s risk for breast
cancer are empowering for the patient. Breast density is
considered a partially modifiable risk factor and knowledge
of breast density can guide lifestyle changes and possible
drug interventions. Federal legislation recommends
notifying both providers and patients about breast density
on mammography and so it follows that if we see the same
information on chest CT, we should report it so that at the
very least the clinician can encourage their patient to have a
routine mammogram.
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