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Dense breasts are composed of a lot of fibrous and glandular 
tissue, with less adipose tissue. Heterogeneously dense and 
extremely dense breast tissue (as illustrated here) make it difficult 
to detect breast cancer on mammography, and women with 
dense breasts have an increased risk of breast cancer. 
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Why is breast density a weighty matter?
 What will you tell your patient who asks about the clinical 

significance of dense breasts detected on her mammogram?  
Here I offer my current clinical recommendation.

Robert L. Barbieri, MD
Editor in Chief, OBG Management 
Chair, Obstetrics and Gynecology   
   Brigham and Women’s Hospital, Boston, Massachusetts
Kate Macy Ladd Professor of Obstetrics,  
   Gynecology and Reproductive Biology  
   Harvard Medical School, Boston

CASE  Patient seeks clarification 
and next steps on her breast density 
classification
Your patient, a 51-year-old postmeno-

pausal woman (G0P0) in good health, 

had an annual screening mammogram 

that showed no evidence of malig-

nancy. She is white and has a mother 

with a history of breast cancer. She 

has never had a breast biopsy. Follow-

ing the mammogram, she received a 

letter from the imaging center, stating: 
Your mammogram indicates 
that you have extremely dense 
breasts. Dense breast tissue is 
common and found in more than 
40% of women. However, dense 
breast tissue can make it difficult 
to detect breast cancer on mam-
mography and dense breast 
tissue is associated with an in-
creased risk of developing breast 
cancer. This information is being 
provided to raise your awareness 
and to encourage you to discuss 
with your health care providers 
your dense breast tissue and 
other breast cancer risk factors. 
Together you and your clinicians 
can decide if additional screen-
ing options are right for you. 

She calls your office and asks, 

“What should I do next?”

B reasts are composed of 
fibrous, glandular, and adi-
pose tissue. If the breasts 

contain a lot of fibrous and glandular 
tissue, and little adipose tissue, they 
are considered to be “dense.” Using 
mammography, the current stan-
dard is to report the density of breast 
tissue using 4 categories: 
•	 almost entirely fatty
•	 scattered fibroglandular densities
•	 heterogeneously dense
•	 extremely dense. 
Dense breast tissue is defined to 
include the 2 categories heteroge-
neously dense and extremely dense. 

Observational studies have 
reported that dense breast tissue 
is associated with an increased 
risk of breast cancer, and dense 
breast tissue makes it more dif-
ficult to detect breast cancer on 
mammography. According to data 
from the Breast Cancer Surveillance 
Consortium, among women aged 
50 or older, the relative risk of breast 
cancer stratified by the 4 categories of 
breast density is 0.59, 1.00, 1.46, and 
1.77, for almost entirely fatty, scat-
tered fibroglandular densities, het-
erogeneously dense, and extremely 
dense, respectively.1 In one study, 
the sensitivity of mammography to 

detect breast cancer was 82% to 88% 
for women with nondense breasts 
and 62% to 69% in women with dense 
breasts.2 These data have catalyzed 
investigators to explore the use of 
supplemental imaging to enhance 
cancer detection in women with 
dense breasts.

The link between breast density 
and breast cancer risk and reduced 
sensitivity of mammography also has 
catalyzed activists and legislators to 
champion breast density notifica-
tion laws, which have passed in more 
than 20 states. These laws require fa-
cilities that perform mammography 
to notify women with dense breasts 
that this finding is associated with an 
increased risk of breast cancer and 
that dense breasts reduce the ability 
of mammography to detect cancer. 
In some states, the law mandates that 
women with dense breasts be offered 
supplemental ultrasound imaging 
and that insurers must cover the cost 
of the ultrasound studies. Many of the 
laws recommend that the patient dis-
cuss the situation with the clinician 
who ordered the mammogram. 

When I first saw the recommen-
dation for patients to contact me 
about how to manage dense breasts, 
my initial response was, “Who? Me?” 

continued on page 8
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I felt ill equipped to provide any use-
ful advice and suspected that many 
of my patients knew more than I 
about this issue. 

Based on a review of the evidence, 
my current clinical recommendation 

is outlined in the 2 options below, 
including a low-resource utilization 
option and a high-resource utiliza-
tion option. For patients, physicians, 
and health systems that are con-
cerned that excessive breast cancer 

screening tests might cause more 
harm than benefit, the identification 
of dense breasts on mammogram is 
unlikely to be a trigger to perform any 
additional testing. In this situation, 
the pragmatic low-resource option is  
most relevant. 

Alternatively, for patients and 
physicians who strongly believe in 
the value of screening mammog-
raphy (see “Utilize tomosynthesis 
digital mammography technology 
for your patients” on this page), a 
reasonable strategy is to recommend 
that women with dense breasts and 
an increased risk for breast cancer be 
offered supplemental imaging. 

In this editorial I elaborate these 
2 approaches to breast cancer screen-
ing in women with dense breasts. 

A pragmatic, low- 
resource utilization 
screening approach  
for women with  
dense breasts
There are no published random-
ized clinical trials that provide high- 
quality evidence on what to do if 
dense breasts are identified on mam-
mography.3 Authors of observational 
studies have evaluated the potential 
role of supplemental imaging, in-
cluding ultrasound and magnetic 
resonance imaging (MRI), in the 
management of dense breast tissue 
(see “Supplemental breast cancer 
screening modalities” on page 9). 
Supplemental imaging involves com-
plex trade-offs, balancing the poten-
tial benefit of identifying occult early 
breast cancer lesions not identified 
by mammography with the risk of 
subjecting many women without 
cancer to additional testing and un-
necessary biopsies.

A pragmatic, low-resource uti-
lization plan for women with dense 
breasts involves emphasizing that 

Utilize tomosynthesis digital mammography  
technology for your patients

Mammograms are the primary modality used for breast cancer screening because 
screening mammography has been shown to reduce breast cancer deaths by 
15% to 30%.1,2 Annual or biennial mammograms are recommended for women 
aged 40 years or older by many professional organizations, including the  
American College of Obstetricians and Gynecologists and the American  
College of Radiology. However, mammography screening programs have been 
criticized because of false-positive tests resulting in unnecessary biopsies,  
limited sensitivity, and the theoretical risk of over-diagnosing clinically  
insignificant cancers.3,4

Mammography technology continues to evolve. Film-based mammography 
has been replaced by digital mammography. Tomosynthesis digital 
mammography, also known as 3-D mammography, is now replacing standard 
digital mammography.5 

With tomosynthesis, digital mammography image acquisition is performed 
using an x-ray source that moves through an arc across the breast with the 
capture of a series of images from different angles and reconstruction of the data 
into thin slices approximately 1 mm in width. The presentation of breast images in 
thin slices permits superior detection of lesions. In addition, the collected images 
can be reconstructed to present a virtual 2-D image for analysis. 

Tomosynthesis has been demonstrated to increase the sensitivity of 
mammography to detect cancer and reduce false-positive examinations. In a 
study of 454,850 mammography examinations, investigators found that the 
invasive cancer detection rate per 1,000 studies increased from 2.9 with standard 
digital mammography to 4.1 with tomosynthesis.6 

Tomosynthesis also reduces the patient recall rate to perform additional views 
or subsequent ultrasound. In one large study, the recall rate was 12% for standard 
digital mammography and 8.4% for tomosynthesis.7 

The limitations of tomosynthesis include higher costs and higher radiation doses. 
If the technology is available, I recommend that women have their 

mammograms using the best technology, tomosynthesis digital mammography.8 
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mammography is the best available 
screening tool and that annual or 
biennial mammography is the foun-
dation of all current approaches to 
breast cancer screening. Supple-
mental imaging is unnecessary with 
this approach because there is no 
evidence that it reduces breast cancer 
mortality. There is, however, substan-
tial evidence that using supplemental 
imaging for all women with dense 
breasts will result in little benefit and 
great costs, including many unneces-
sary biopsies.1,4 Women with dense 
breasts also could consider annual 
clinical breast examination. 

A high-resource  
utilization screening  
approach
There are no randomized trials to 
help guide recommendations about 
how to respond to a finding of dense 
breasts on mammography. In addi-
tion to breast density, many factors 
influence breast cancer risk, includ-
ing a patient’s:
•	 age
•	 family history
•	 history of previous breast biopsies
•	 many reproductive factors, includ-

ing early age of menarche and late 
childbearing. 

Women with both dense breasts 
and an increased risk of breast can-
cer may reap the greatest benefit 
from supplemental imaging, such as 
ultrasonography. Therefore, a two-
step approach can help. 

Step 1: Assess breast cancer 
risk. This can be accomplished using 
one of many calculators. Three that 
are commonly used are the: 
•	 National Cancer Institute (NCI) 

Breast Cancer Surveillance Con-
sortium (BCSC) calculator5 

•	 NCI Breast Cancer Risk Assess-
ment Tool, Gail model (BRCAT)6 

•	 IBIS Breast Cancer Risk Evaluation 
Tool (Tyrer-Cuzick model).7 

The BCSC calculator uses age, 
race/ethnicity, first-degree relatives 
with breast cancer, a history of a 
breast biopsy, and breast density to 
calculate a 5-year risk of developing 
breast cancer. 

The BCRAT tool uses current 
age, race/ethnicity, age at menarche, 

age at first live-birth of a child, num-
ber of first-degree relatives with 
breast cancer, a history of breast 
biopsies, and the identification of 
atypical hyperplasia to calculate a 
5-year risk of breast cancer. 

The IBIS model uses many more 
variables, including a detailed fam-
ily history to calculate a 10-year 
and lifetime risk of breast cancer. 

Supplemental breast cancer screening modalities

Ultrasound and magnetic resonance imaging (MRI) are available as supplemental 
imaging, although ultrasound is the only supplemental imaging test that is specifi-
cally approved for women with dense breasts. Among the clinically available imag-
ing modalities, MRI can detect the greatest number of cancers.

Ultrasound
In women with dense breasts, ultrasound can detect another 3 to 4 cancers that 
were not detected by mammography. However, ultrasound imaging generates 
many false positive results that lead to additional biopsies. According to one 
analysis, compared with mammography alone, mammography plus ultrasound 
would prevent 0.36 breast cancer deaths and cause 354 additional biopsies per 
1,000 women with dense breasts screened biennially for 25 years.1

Ultrasound commonly is used to follow up an abnormal mammogram to fur-
ther evaluate masses and differentiate cysts from solid tumors. Ultrasound is also 
a useful breast-imaging tool for women who are pregnant. In 2012, the US Food 
and Drug Administration approved an automated breast ultrasound device to be 
used for supplemental imaging of asymptomatic women with dense breasts and a 
mammogram negative for cancer. This device may facilitate the use of ultrasound 
for supplemental imaging of women with dense breasts on mammography.

Magnetic resonance imaging
MRI can detect the greatest number of cancers of any clinically available modality. 

It is almost never covered by insurance for women whose only breast cancer 
risk factor is the identification of dense breasts on mammography. The cost of MRI 
testing is, however, typically covered for women at very high risk for breast cancer. 

Women who are known to be at very high risk for breast cancer should begin 
annual clinical breast examinations at age 25 years and alternate between screen-
ing mammography and screening MRI every 6 months or annually. These women 
include: 
•	 carriers of clinically significant BRCA1 or BRCA2 mutations
•	 carriers of other high-risk genetic mutations such as Cowden syndrome  

(PTEN mutation), Lai-Fraumeni syndrome (TP53 mutation), and Peutz- 
Jeghers syndrome 

•	 genetically untested women with a first-degree relative with a BRCA mutation. 
Women who had thoracic radiation before age 30 also should be considered 

for this screening protocol beginning 8 to 10 years after the radiation exposure or 
at age 25 years.2
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continued from page 9

If a patient has ductal carcinoma  
in situ, lobular carcinoma in situ, 
chest irradiation before age 30 years, 
or known BRCA1 or BRCA2 muta-
tions, she is instructed not to use 
the risk calculators because they 
are at very high risk for breast can-
cer, and they need an individualized 
intensive plan for monitoring and 
prevention (see MRI section in “Sup-
plemental breast cancer screening 
modalities” on page 9). 

Step 2: Use breast density and 
breast cancer risk to develop a 
screening plan. The NIH Breast 
Cancer Surveillance Consortium 
has published data estimating the 
risk that a woman with a mammo-
gram negative for cancer will de-
velop breast cancer within the next 
12 months (based on her age, breast 
density, and breast cancer risk— 
calculated with the BCSC tool).8 

It reported an increased 
risk of breast cancer diagnosed 
within 12 months following a  

mammogram that was negative for 
cancer in women with extremely 
dense breasts and a BCSC 5-year 
risk of breast cancer of 1.67% or 
greater and in women with het-
erogeneously dense breasts and a 
BCSC 5-year risk of breast cancer 
of 2.5% or greater.8 

Using these cutoffs it is esti-
mated that 24% of all women with 
heterogeneously or extremely dense 
breasts would be offered supple-
mental screening with a modality 
such as ultrasound, and 76% would 
be guided not to have supplemental 
screening because their risk of devel-
oping breast cancer in the 12 months 
following their negative mammo-
gram is low. 

If this guidance is followed, it 
would require 694 supplemental ul-
trasound studies and many biopsies 
to detect 1 additional breast can-
cer, significantly increasing overall 
health care costs.8 In many states 
insurers do not cover supplemental 
ultrasound imaging of the breasts. 

In most states insurers require pre-
authorization for supplemental MRI 
of the breasts. You need to know the 
insurance practices in the state to 
help guide decision making about 
supplemental imaging. The ap-
proach described above is consis-
tent with the American College of  
Obstetricians and Gynecologists 
recommendation that women with 
dense breasts, who are asymptomatic 
and have no additional risk factors 
for breast cancer, do not need to be 
offered supplemental imaging.9 

CASE  Next steps
The BCSC calculator reveals that 

the 51-year-old woman with a family 

history of breast cancer and a mam-

mogram showing extremely dense 

breasts has a 5-year risk of breast 

cancer of 2.68%. Given that this risk is 

elevated, this patient could be offered 

supplemental ultrasound screening 

and annual breast clinical examina-

tion. In addition, she could be further 

counseled about breast cancer che-

moprevention options.10 

Women with a strong family his-

tory of breast and/or ovarian cancer 

also could be referred for genetic 

counseling and BRCA testing.11 The 

risk of having a BRCA mutation can be 

calculated using the BRCAPRO tool.12

Most women with dense breast 
tissue on mammography will never 
develop breast cancer. Yet the pres-
ence of dense breast tissue both in-
creases the risk of breast cancer and 
decreases the sensitivity of mam-
mography to detect cancer. There 
are no high-quality data from ran-
domized trials to help guide our 
recommendations concerning the 
management of dense breasts iden-
tified on mammography. Yet many 
states have laws that suggest patients 
ask you to provide advice about 
breast density. 

Many states mandate that patients receive letters from their mam-
mography center that report on breast density. In many states the 
law requires that the letter contain a statement that dense breasts 
increase the risk of breast cancer and reduce the ability of mam-
mography to detect breast cancer.
Do you believe these letters:
a) �cause significant harm by raising patient anxiety and increasing 

the use of unnecessary tests
b) �are beneficial because they provide the patient important 

information
c) both a and b

To weigh in and send your Letter to the Editor, visit 
obgmanagement.com and look for the “Quick Poll” 
on the right side of the home page.

Instant Poll
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Patients, clinicians, and health 
systems vary in their confidence in 
the clinical value of breast cancer 
screening programs. Consequently, 
there is no “right answer” to this vex-
ing problem. The standard of care is 
to support a range of options tailored 
to the specific clinical characteristics 
and needs of each patient. 

rbarbieri@frontlinemedcom.com

Dr. Barbieri reports no financial rela-
tionships relevant to this article.
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