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M ammography is widely accepted as an effective tool for
reducing death from breast cancer, but also leads to

overdiagnosis and overtreatment of breast cancer.1 Overtreat-
ment means surgery, radiation therapy, and/or chemotherapy
for breast cancer that is unnecessary because the cancer would
not have affected the woman’s health during her lifetime.
Investigators using data from the Surveillance Epidemiology
and End Results Program (SEER) registry estimated that
widespread use of mammography in the United States (US)
increased the incidence of small (<2 cm) invasive breast
cancers by 162 per 100,000 women, but the incidence of larger
tumors decreased by only 30 per 100,000 women.2 Thus,
approximately 81% (132/162) of the additional breast cancers
detected with screening mammography represent cancers that
may not have impacted women’s breast cancer mortality.
Supplemental screening in women with dense breasts may
add to this unintended consequence of screening, without
improving outcomes for women.
New evidence published in this issue of JGIM suggests that

the availability of supplemental screening covered by insur-
ance in women with dense breasts has not reduced the inci-
dence of late-stage disease. Richman et al.3 used SEER data to
assess the impact of the availability of supplemental screening
for breast cancer in Connecticut, which in 2009 was the first
state to require both breast density notification and coverage of
supplemental screening by private insurers. Prior studies in
Connecticut demonstrated that the use of supplemental ultra-
sound increased breast cancer detection and that approximate-
ly 25% of women with dense breasts used supplemental
imaging.4,5 In their primary analysis, Richman et al. looked
for evidence of a stage shift for breast cancer following im-
plementation of the legislation in more than 500,000 women
diagnosed with breast cancer from 2005 to 2013. The inves-
tigators found a modest but significant increase in the propor-
tion of women diagnosed with early-stage invasive breast
cancer (+1.4%, 95% CI 0.1–2.6). However, they did not find
a corresponding reduction in the proportion of women diag-
nosed with advanced-stage disease. They also evaluated

changes in stage-specific breast cancer incidence in counties
in Connecticut and in control counties in states without breast
density legislation, and found no significant differences in the
incidence of localized or advanced-stage disease. Richman
et al. did not measure the prevalence of supplemental screen-
ing, so the absence of an effect could be because the preva-
lence of supplemental screening was too low to cause a
detectable stage shift effect. Also, as the investigators high-
light, this increase in early-stage invasive cancer may repre-
sent overdiagnosis, or it may be that there has not been
sufficient time for the increase in early detection to translate
into a reduction in the incidence of late-stage disease. In either
case, the evidence supporting the effectiveness of supplemen-
tal screening in reducing morbidity and mortality remains
incomplete.
Most states in the US now require that mammography

reports sent to women with dense breasts describe the impli-
cations of breast density,6 specifically that dense breast tissue
increases the risk of breast cancer and can mask invasive
breast cancer, leading to a decrease in the sensitivity of mam-
mography.3 Digital mammography improves the sensitivity of
mammography in dense breast tissue, but cancers are still
missed.7 Supplemental screening techniques such as whole
breast ultrasound, tomosynthesis, and breast magnetic reso-
nance imaging (MRI) have been proposed as supplemental
screening tests that can detect cancers in dense breast tissue
that are not identified with digital mammography.4 Supple-
mental screening ultrasound increases the detection of breast
cancer by 1–2 cancers per 1000 screened, but also markedly
increases the rate of false-positive breast biopsy, with few
additional deaths averted beyond screening mammography,
making it a costly strategy for women with dense breasts.8

Screening tomosynthesis also increases cancer detection
among women with dense breasts, and false-positive screen-
ing examinations are reduced, making it a more cost-effective
strategy than screening ultrasound for women with dense
breasts.9

Since 43% of women ages 40–74 years have dense
breasts,10 breast density legislation has the potential to sub-
stantially increase the use of supplemental imaging tests for
breast cancer with no definitive evidence of the effectiveness
of such screening in reducing breast cancer morbidity and
mortality for women. Women with high breast density are
more likely to be diagnosed with interval cancers prior to theirPublished online February 27, 2017
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next mammogram; however, not all women with dense breasts
are at increased risk of a missed cancer.3 Only 21% of women
with dense breasts are at elevated risk of an interval cancer
with advanced disease.3 Studies have not demonstrated that
supplemental imaging can identify interval cancers missed by
digital mammography in women with dense breasts at high
risk of an interval cancer.
For a screening test to be effective, not only must it detect

disease at an early stage, but treatment at this early stage must
improve outcomes compared to treatment at a later stage. In the
case of supplemental screening, this means cancer detection at
the time of supplemental screening must lead to better outcomes
than detection of the cancer at the next screeningmammogram or
when it becomes clinically palpable. Many studies have shown
that supplemental screening with ultrasound or tomosynthesis
detects additional cancers, and that they are usually early-stage
breast cancers.4 However, no study to date has shown that early
detection with supplemental screening improves outcomes for
women with dense breasts. Studies would need to demonstrate
either a reduction in interval cancers, advanced-stage disease, or
breast cancer-specific mortality, or equivalent mortality with less
aggressive treatment. A randomized controlled trial is under way
to evaluate whether breast MRI can reduce interval cancer rates
among women with dense breasts. The Dense Tissue and Early
Breast Neoplasm Screening, or DENSE, trial is a multicenter
randomized controlled trial performed in the Dutch biennial
population-based screening program (subject age range, 50–
75 years). Participants with extremely dense breasts (American
College of Radiology breast density category d) and a negative
result at digital mammography (Breast Imaging Recording and
Data System category 1 or 2) are randomly assigned to undergo
additional MRI imaging or to be treated according to current
practice. The primary outcome is the difference in the proportion
of interval cancers between the two study arms; the study should
be completed by December 2019.11

Supplemental screening of women with dense breasts
makes intuitive sense, given that 64% of all interval cancers
occur among women with dense breasts.3 However, the study
by Richman et al.,3 which found that the availability of sup-
plemental screening ultrasound through mandated coverage in
Connecticut did not improve cancer outcomes, calls into ques-
tion the routine use of supplemental screening ultrasound in all
women with dense breasts. Given the current incomplete
evidence of benefit, it is premature to routinely recommend
supplemental screening to all women with dense breasts, since
not all women with dense breasts are at increased risk of a
missed cancer. Comprehensive risk assessment with a risk
model that incorporates breast density, such as the Breast
Cancer Surveillance Consortium risk model (https://tools.
bcsc-scc.org/BC5yearRisk/), may better inform the level of
risk that is needed for recommending supplemental screening
in women with dense breasts, and which supplemental

screening test is associated with detection of interval cancers.
Clinicians can use the calculator to estimate a woman’s risk for
breast cancer based on her risk factors and can compare her
risk to that of an average woman of the same age to help put
her risk in perspective. However, routine supplemental screen-
ing should not be recommended. Scientific evidence from a
pragmatic comparative effectiveness study or randomized trial
of supplemental screening of women at high risk of a missed
cancer is needed to determine whether supplemental imaging
improves the detection of interval cancers.
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