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Breast Density: What is it?
What is breast density?
A subjective assessment the radiologist makes on
mammography to compare the degree of fat versus
glandular elements and support structures of the breast.

FOUR breast density categories have been developed by
the American College of Radiology: fatty, scattered
fibroglandular tissue, heterogeneously
dense, extremely dense

What is does it mean to have dense breast?

Can you see the abnormality?
*Subtle calcifications in dense
breast tissue (Pathology: DCIS)

Women with heterogenous
and extremely dense breasts
have a 4 to 6 times increased
risk of breast cancer.

The breast has higher contents of glandular elements and
support structures of the breast and less fat

Breast density is fluid. Factors influencing a
women's density:
Younger age, nulliparous, pregnant/breastfeeding,
race/ethnicity, hormone replacement, body weight

Breast density is the strongest independent risk factor for
breast cancer aside from age and genetic susceptibility!

a. Almost entirely fatty

b. Scattered areas of density

c. Heterogeneously dense

d. Extremely dense

10% of women

40% of women

40% of women

10% of women

BI-RADS
Category

Description

% of
Population

Sensitivity to
Cancer Detection

Increased Relative Risk of Breast Cancer

A

Almost entirely fatty

10

88

B

Scattered fibroglandular densities

43

82

C

Heterogeneously dense

39

69

1.2 (when compared with low density breasts)

D

Extremely dense

8

62

1.4 (when compared with low density breasts)

Breast Density: Why Does it Matter?
Cancers are frequently missed on initial
screening of dense breasts!
•
•

•

•

Over 50% of women under age 50 are
considered to have high mammographic
density (MD).
High MD is an independent risk factor
for breast cancer and women with dense
breasts have 1.5 times increased risk of
getting breast cancer than the nondense women.
Mammographic evaluation of dense breasts
can yield very low sensitivity for detection
of breast cancer (as low as 30% compared to
as high as 98% in low density breasts).
Dense breast tissue frequently leads to latestage cancer diagnosis.

Easy to spot cancer on almost entirely
fatty breast!
Breast Density

Large cancer not detected on
extremely dense mammogram.

Mammography
Sensitivity

Up to 3 times increase in recall rate in dense breasts.

Beginning of Breast Density Notification
Her cancer
was found on
a clinical
breast exam
despite
having a
normal
mammogram
about a
month prior

Began in
Connecticut

Nancy
Cappello PhD
was
diagnosed
with stage 3C
breast cancer
in 2004 with
metastatic
lymph nodes.

In 2005,
Cappello
lobbied and
passed the bill
to have
insurance
coverage for
whole breast
screening
ultrasound in
patients with
dense breasts.

Her primary
doctor and
radiologist
knew she had
extremely
dense breast.
However, she
was not
informed.

She had
extremely
dense breasts.

In 2009,
breast density
notification
law passed in
Connecticut.
Requires
direct
notification of
breast density
to the patient
so she can
seek
additional
screening.

She
concluded
that is she
had known
about her
dense breast
she could
have been
offered
supplemental
screening

In 2008,
Cappello
founded “Are
You Dense"
advocacy
group and
advanced
breast
legislation in
other states.

Breast Density Legislation & Notification
38 U.S. States provide women some
information about their density after
mammography
Federal Legislation (Feb 2019)
• FDA directed to develop breast density
reporting language
• Mammography reports to include
information about breast density

Why is this information important?
• Tomosynthesis (3D) is the study of
choice for annual screening
mammography.
• Additional supplemental screening can
be performed with MRI or US.
• Risk is evaluated in the appropriate
context.

Knowledge & Disparities in Breast Density Awareness
What do women know about
breast density?

Disparities in breast density
awareness

Many women know their own breast
density and do not associate it with
an increased risk for breast cancer.
• Only one in five women
understand that breast density
reduces the sensitivity of
mammography.
• Only one in eight women are
aware that breast density increases
the risk of breast cancer.
• Women of lower socioeconomic
status and minorities are less aware
of their breast density and its
implications.

Disparities in dense breast awareness
are greatest among Asian, Hispanic,
Black women despite dense breast
notification (DBN).
• Austin et al found that breast
density awareness is significantly
lower in women who are Spanishspeaking, born outside the USA,
and have a high school education or
less.
• Non-Hispanic Black and Hispanic
women were less likely to have
supplemental imaging ordered
compared to non-Hispanic white
women (15% and 10%, respectively,
vs. 45% in white women).

How can the Radiologist
educate patients?
•

•
•
•
•
•

Spread awareness to women and
clinicians about breast density and its
associated increased risk of
breast cancer.
Educate patients about breast density
during diagnostic examinations.
Usie a translator during patient
consultations if needed.
Education initiatives in community
gather spaces: churches, salons,
grocery stores, radio
Educate community ambassadors &
leaders who can educate others about
breast density.
Create literature at a 3rd grade
reading level in multiple languages and
include illustrations.

Mammographic density is highest in Asian women (Asian > White > Hispanic > Black)

Supplemental Screening in Dense Breasts
ACR Appropriateness Criteria

Supplemental screening tests, such as ultrasound
and MRI, in addition to mammograms, can
substantially increase detection of early-stage
breast cancer, particularly in dense breasts.
Comstock et al found that MRI detects more than twice
as many breast cancers than the latest 3-D mammogram
in women with dense breasts (JAMA, 2020).
Some national societies have released guidelines
on supplemental screening in women with dense
breasts (next slide).

The ACR is the only society that supports
supplemental screening.

American College of Obstetrician and Gynecology – October 2020
• The American College of Obstetricians and Gynecologists (ACOG)
does not recommend extra screenings for women with dense breasts
who do not have other risk factors. This is because research does not
show that extra or different screening methods reduce breast cancer
deaths in these women.
American Cancer Society – April 2021
• The American Cancer Society recommends against MRI screening for
women whose lifetime risk of breast cancer is less than 15%.
• There is not enough evidence to make a recommendation for or
against yearly MRI screening for women who have a higher lifetime
risk based on certain factors, such as:
➢ Having a personal history of breast cancer, history of breast atypia or
ductal carcinoma in situ
➢ Having “extremely” or “heterogeneously” dense breast on mammography

United States Preventative Services Task Force – 2016
• Current evidence is insufficient to assess the balance of benefits and
harms of adjunctive screening for breast cancer using breast
ultrasonography, magnetic resonance imaging (MRI), DBT, or other
methods in women identified to have dense breasts on an otherwise
negative screening mammogram.

Invasive ductal carcinoma in heterogeneously
dense breast

DENSE Trial
• Dutch women ages 50-75 with
extremely dense breasts and average
risk
• Randomized to supplemental MRI vs.
mammography only
• Biennial screening

Key findings
• Breast MRI reduced interval
cancers by 50%
• All tumors detected by MRI were
stage 0-1 and node negative
• False positive rates dropped from
the 1st --> 2nd round (80 per 1,000 -> 26 per 1,000)

Bakker MF, de Lange SV, Pijnappel RM, Mann RM, Peeters PHM, Monninkhof EM, Emaus MJ, Loo CE, Bisschops RHC, Lobbes MBI, de Jong MDF,
Duvivier KM, Veltman J, Karssemeijer N, de Koning HJ, van Diest PJ, Mali WPTM, van den Bosch MAAJ, Veldhuis WB, van Gils CH; DENSE Trial Study
Group. Supplemental MRI Screening for Women with Extremely Dense Breast Tissue. N Engl J Med. 2019 Nov 28;381(22):2091-2102. doi:
10.1056/NEJMoa1903986. PMID: 31774954

EA1141 Trial
• Abbreviated breast MRI (AB-MRI) for screening
average risk women (ages 40-75) with dense
breasts
• Cross-sectional study with longitudinal follow-up
of 1,444 women who had both AB-MRI and
digital breast tomosynthesis (DBT)

Key findings
• AB-MRI detected significantly more invasive
cancers than DBT (11.8 vs. 4.8 per 1,000)
• AB-MRI also detected more DCIS than DBT (5
vs. 2)
• No interval cancers!

Comstock CE, Gatsonis C, Newstead GM, et al. Comparison of Abbreviated Breast MRI vs Digital Breast Tomosynthesis for Breast
Cancer Detection Among Women With Dense Breasts Undergoing Screening. JAMA. 2020;323(8):746–756.
doi:10.1001/jama.2020.0572

Pros

Cons

• Superior cancer detection
rate when combined with
mammography
particularly in women with
dense breasts.
• Higher rate of cancer
detection with MR guided
biopsy when compared
with ultrasound guided
biopsy (30% versus 10%).
• No radiation exposure.

• Cost: MRI is far more
expensive than
mammogram.
• Time consuming for patient
and staff.
• Increased false positives.
• Less tolerable compared to
US and mammogram.
• Mammography is the only
imaging modality that has
been show to reduce overall
mortality in breast cancer.

The combination of mammography and MRI yields 100% sensitivity compared with the
44-48% sensitivity of combined mammography and US. Additionally, cancers detected on MRI
are more likely to be invasive carcinomas.

The "Masking Effect" is the most challenging hurdle to diagnosing a
breast cancer in dense breast tissue on mammography
• As breast density increases, the sensitivity for cancer detection decreases with
mammography, including tomosynthesis
• Superimposition of cancer and normal breast tissue makes detection difficult
➢ Sensitivity decreases to 85% with digital mammography
➢ Masking effect is reduced with use of tomosynthesis

• Kerlikowske et al found that digital mammography had a sensitivity of 78.5%
for hormone negative breast cancer in dense patients versus 65.8% for film
screen mammography
Next, in a case-based approach, we will discuss key imaging findings that can assist in
identifying dense breast cancers.

Finding 1: Subtle Spiculation & Distortion
A mass may be obscured by tissue and
subtle spiculations may stand out more than
the mass itself.
Tomosynthesis spot compression views in
the tangential plane can assist with
identifying spiculations by putting them at
a 90-degree imaging plane.
Occasionally, tomosynthesis spot
compression views can efface very subtle
spiculations. Repeating a full view in the
imaging plane the spiculations were best
seen can help confirm spiculations.

Finding 2: Fat-Glandular Interface Density
Majority of cancers occur at the interface of
the breast parenchyma and fat.
Breast cysts are often centered within
dense tissue.
Part of the search pattern should include
close evaluation of the fat glandular
interface, which should appear smooth and
rounded.

Finding 3: Nipple Distortion or Gradual Retraction

Review all prior mammograms for
gradual nipple retraction which maybe
the only sign of a breast cancer.

On baseline mammogram, look for
nipple symmetry. Direct physical exam
is also important to identify skin or
nipple changes.

Finding 4: New Finding in the Retroglandular Fat
The retroglandular fat is "no man's land." Very little
should be hanging out back there.

Be critical of proper imaging technique! Be sure to
include as much tissue as possible for evaluation of
the retroglandular fat.
Comparison to prior exams can also assist with
identifying proper pull out. Did the technologist get
more tissues last year?
Move away from traditional spot compression views
to evaluate the retroglandular fat.
Consider cleavage views, inferior mammary fold
views and rolled tomosynthesis views.
Prior

Current

Finding 5: Increase in Tissue Homogeneity

A mass will contain less fat than surrounding breast
parenchyma.
BEWARE: A breast cancer can still contain fat. This is
more readily seen with tomosynthesis.

On the tomosynthesis slice, the mass will appear
smooth and homogenous compared to the
surrounding parenchyma which will have a more
speckled appearance.

Finding 6: Peripheral Lucency

Peripheral curvilinear lucencies can be seen
surrounding a mass on tomosynthesis slices and
indicates a potential border of a mass

These lucencies are better seen on full view
mammogram images rather spot compression. The
additional compression may efface the lucency.

Diagnosing a breast cancer in dense breasts is challenging.
Maximizing the benefit of all breast imaging modalities is key to making
an early diagnosis!
The following imaging modalities detect additional cancers in comparison to

standard 2D digital mammogram. All data refers to the first round of screening.

Tomosynthesis: 0-2 cancers per 1000
Ultrasound: 3-4 cancers per 1000
MRI: 16 cancers per 1000
Contrast Mammography: 10 cancers per 1000
Next, in a case-based approach, we will highlight the benefit of the various breast imaging
modalities that can assist in identifying dense breast cancers

Mass is
difficult to
detect with
MLO view

Better spot compression obtained in CC
view.
Mass is easier to detect in CC
view

TEACHING POINT: The CC view applies more even compression and pull out of the breast parenchyma making it
easier to detect abnormalities. CC view is a more reproducible position, making it easier to detect a change.

Mass is much better defined on spot
tangential views
TEACHING POINTS:
• Spot tangential views are
useful in differentiating
mammographic findings
close to the skin.
• Supplemental views have
been shown to depict an
additional 9% of palpable
masses not seen on
standard views.

Initial CC view with a mass

Supplemental magnification view

The magnification
image improved the
visibility of mass and
showed subtle
calcifications in the
surrounding dense
breast tissue
Final pathology was
IDC AND DCIS

TEACHING POINTS:
Improves sensitivity by allowing for better
evaluation of overlapping tissue.
• Significantly lowers false positives with
a 20% decrease in recall rate
• Improves cancer detection with a 40%
increase in invasive cancers at earlier
stages

Decreases
Recall Rate

MLO views (2D and Tomosynthesis)

CC views (2D and Tomosynthesis)

Increases
Detection Rate

Cancer detection with 2D mammography
alone ranges from 4.0-5.2 per 1,000 exams.
Digital breast tomosynthesis combined
with 2D mammography yields cancer
detection rates of 5.4-6.9 per 1,000
exams.

Ultrasound demonstrates classic
irregular features of breast cancer
including an irregular hypoechoic
mass with angular spiculated
margins, posterior acoustic
shadowing, and antiparallel
margins

Cancer masked by dense breast tissue

Ultrasound identified a suspicious mass

• Ultrasound has high sensitivity
but low specificity
• Mammography + Ultrasound =
significant increase in breast
cancers detected in women with
high MD (up to 27%)
• Associated with increased false
positives

Can you see the dense breast cancer?

How about with tomosynthesis?

The tomosynthesis spot
compression view was
helpful in identifying the
subtle obscured mass in
dense breast tissue.
If there are any concerns
for a masked mass when
evaluating the
mammogram, do a
targeted ultrasound
evaluation and clinical
evaluation!

TEACHING POINT: US improves cancer
detection rate after negative mammography
by 4.4 per 1,000 exams.

coarse
calcification
not BB

Screening mammogram called
benign (BI-RADS 2)

Screening MRI with
irregular enhancing mass
(BI-RADS 5)

Hyperechoic mass on MRI-guided
US (Pathology: Invasive Ductal)

TEACHING POINT: MRI has the highest sensitivity for breast cancer detection. In women with dense
breasts, MRI can be useful for further evaluation when there is clinical suspicion for breast cancer.

Mass on ultrasound and biopsy was
performed (BI-RADS 4a)

BB in palpable are of
concern, mammogram
considered negative

Staging dynamic contrast-enhanced MRI demonstrated
multiple small irregular contrast enhancing masses
throughout the left breast (biopsy proven IDC).

TEACHING POINT: MRI is helpful for determining the tumor size, extent of disease,
additional unilateral lesions, and contralateral cancers in dense breasts

• Higher breast density is integral in the determination of breast cancer risk and
can mask malignancies on mammography

• Factors that impact breast density include age, genetics, hormonal,
reproductive history, racial/ethnic, environmental, and lifestyle
• Changes in breast density legislation and notification laws can impact breast
imaging management and allow for more widespread supplemental screening
• Unique mammographic findings can aid the radiologist in identifying cancers in
dense breasts
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