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One important strategy for reduc­
ing breast cancer mortality is 
early detection through screening 

(1). Despite a reported decline in mor­
tality rates because of mammography, 
its effectiveness remains heavily de­
bated. Exemplified by the breast imag­
ing community’s backlash against the  
U.S. Preventive Services Task Force 
(USPSTF) for its recommendation not 
to routinely screen women aged 40–49 
years, the interpretation of available ev­
idence remains a highly charged and emo­
tional issue for many stakeholders (2).

Not surprisingly, breast cancer screen­
ing continues to be one of the most 
heavily legislated issues in U.S. preven­
tive medicine. Starting with the Mam­
mography Quality Standards Act (MQSA) 
of 1992 and its reauthorizations in 1998 
and 2004, minimum national standards 
in regard to the operation of mammog­
raphy equipment, film processing, im­
age interpretation, and results report­
ing have been instituted. These laws 
have assured that minimal process 
mea sures necessary for decreasing 
vari ability in screening practices are 
being maintained.

Breast Density Screening Legislation

Over the past decade, however, breast 
imaging has moved beyond the mam­
mogram for women at increased risk. 
Screening breast ultrasonography 
(US) and breast magnetic resonance 
(MR) imaging are two of the available 
tools that can increase sensitivity for 
detecting early cancers, especially 
among women with dense breasts, who 
may have cancers obscured by large 
amounts of overlapping fibroglandular 
tissue. Given the rapid diffusion of these 
technologies and a movement toward 
increased shared decision making (as 
recommended by the USPSTF), there is 
now a push by patient advocacy groups 

for new legislation that would mandate 
disclosure of breast density informa­
tion directly to women.

As of April 2012, Connecticut, Texas, 
and Virginia have adopted such a re­
porting requirement for women with 
dense breasts, and at least 10 additional 
states will consider similar bills in 2012. 
At a national level, the Breast Density 
and Mammography Reporting Act (H.R. 
1302) was introduced in the 112th U.S. 
Congress and would require that every 
mammography report “contain infor­
mation regarding the patient’s breast 
density and language communicating 
that individuals with more dense 
breasts may benefit from supplemental 
screen ing tests” (3). If strictly enforced, 
these recently passed and proposed 
state and federal laws may drastically 
change screen ing practices for women 
with dense breasts.

Reporting Breast Density to Patients

Women with breast density in the up­
per quartile have an associated three to 
five times greater risk of developing 
breast cancer relative to women with 
breast density in the lower quartile, even 
after adjusting for associated risk factors 
such as age and body mass index (4–
7). A previous “masking bias” hypo­
thesis—that the observed higher rela­
tive risk was solely due to mass 
obscuration by dense tissues at mam­
mography—has been debunked by re­
cent large cohort studies (5,8–10). In­
deed, breast density is now an 
established independent risk factor for 
developing breast cancer, irrespective of 
the influence of other known risk fac­
tors, method of density measurement, 
or patient population studied (11). Be­
cause dense breasts are common, with 
31%–43% of the general screening pop­
ulation having heterogeneously dense or 
extremely dense breasts at mammog­
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raphy (4), a mandate to disclose the 
associated increased risk for cancer di­
rectly to individual patients seems 
ethical, reasonable, and appropriate.

Supplemental Screening

The question remains, however, as to 
what supplemental screening studies 
patients should be referred to after be­
ing informed about their dense breasts. 
US, given its wide availability and rela­
tively low direct medical costs, is likely 
the most promising adjunct screening 
modality currently available. In a recent 
report (12) from the American College 
of Radiology Imaging Network (ACRIN) 
6666 investigators, the addition of a 
screening US examination for women 
with dense breast tissue and at least 
one other known risk factor resulted in 
an additional 4.3 cancers detected per 
1000 women screened. This finding was 
commensurate with findings in prior 
multicenter trials (13–15). In addition, 
ACRIN 6666 investigators found that 
3.7 additional cancers were detected 
per 1000 women in the second and 
third rounds of screening (incidence 
rounds). Across all recent studies, the 
majority of cancers detected by using 
additional US are node negative, theo­
retically leading to earlier treatment for 
lower­stage invasive cancers and possi­
bly leading to improved patient survival 
(16,17).

The addition of MR imaging to 
screening regimens would markedly in­
crease detection of early breast cancer, 
beyond cancers found at screening mam­
mography alone or at combined screen­
ing mammography and US (18–22). MR 
imaging is unaffected by breast density 
and, like US, incurs no ionizing radia­
tion. In the recent ACRIN 6666 trial, 
screening MR imaging was performed 
in a subset of intermediate­risk women 
after three negative screening mam­
mography and US examinations. The 
addition of MR imaging in this patient 
population yielded the detection of 14.7 
additional cancers per 1000 women 
screened (12). Several studies have re­
ported similar yields from supplemental 
MR imaging after mammography in the 
high­risk population (18,20,23,24).
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However, additional screening is not 
without risks to patients. Berg et al (12) 
found that adjunct US resulted in biopsy 
in 5% of women in addition to the 2% 
sent for biopsy on the basis of mammo­
graphic findings alone. At these addi­
tional biopsies, only 7.4% of the women 
were found to have cancer. Moreover, 
while screening US was performed by ex­
pert, trained physicians in recent studies, 
such a practice cannot easily be repli­
cated in the general community given a 
current manpower shortage. If per­
formed by other personnel, the recall and 
biopsy rates may become much higher. 
The addition of screening MR imaging 
rather than US to mammography in the 
general community would likely be inap­
propriate given the current high false­
positive rates (19,25). Indeed, 7% of 
women in the ACRIN 6666 study under­
went biopsy on the basis of MR imaging 
findings alone (12). MR imaging is also 
less well tolerated by patients, incurs sig­
nificantly higher costs, is not widely ac­
cessible, and includes the risk of adverse 
events from injection of intravenous con­
trast material (20). Currently, the Ameri­
can Cancer Society recommends breast 
MR imaging only in women at high risk 
for breast cancer and, at this time, con­
siders the evidence insufficient to recom­
mend screening breast MR imaging in 
women with dense breast tissue but no 
other risk factors (26).

Current Shortcomings

The advocacy push to legislate man­
datory reporting of breast density and 
possible adjunct screening for all 
women with heterogeneously or ex­
tremely dense breasts is far outpacing 
the reporting of evidence that supple­
mental screening may provide better 
outcomes for these patients. Recent 
study results in regard to adjunct 
screening US and MR imaging, while 
encouraging, pertain only to women of 
intermediate or high risk, with known 
risk factors beyond their dense breasts. 
Therefore, it is uncertain what the add­
ed cancer detection yield of supplemen­
tal screening would be for women of av­
erage risk with dense breasts but no 
other known risk factors.

Even with increased rates of early 
cancer detection, the impact of supple­
mental screening on patient morbidity 
and mortality remains unknown. Recent 
trials did not include control groups, 
meaning that the impact of additional 
screening on patient mortality cannot 
be determined (12). Beyond survival 
benefit, the question arises as to whether 
detection of more abnormalities will lead 
to increases in overdiagnosis. Because 
some cancers detected at screening may 
not go on to cause symptoms or death, 
additional interventions performed on 
these excess cancers would only increase 
morbidity for these patients (27).

If the demand for supplemental 
screening increases at a high rate, then 
issues with supply will have to be ad­
dressed. Currently, there is a shortage 
of qualified breast imagers and breast 
US technologists who can perform 
competent screening US examinations 
(12). Rates of cancer detection at tech­
nologist­performed screening US ap­
pear to be similar to those at physician­
performed US, but a large investment 
would have to be made to train more 
technologists (28). Automated whole­
breast US promises to decrease opera­
tor variability, but this technology has 
just received Food and Drug Adminis­
tration approval, and its accuracy for 
depicting smaller cancers is yet to be 
determined (29,30).

It is also uncertain who will pay for 
additional screening if recommended by 
law. Currently, only two states—Illinois 
and Connecticut—have considered man­
dating insurance coverage for supple­
mental screening US. In Illinois, “if a 
routine mammogram reveals heteroge­
neous or dense breast tissue, coverage 
must provide for a comprehensive ul­
trasound screening of an entire breast 
or breasts, when determined to be medi­
cally necessary by a physician” (31). Even 
if covered by insurance, there is cur­
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rently only one Current Procedural Ter­
minology code available for breast US, 
with a low Medicare reimbursement 
level (approximately $90) that may not 
adequately cover the cost of the physi­
cian time required for performing and 
interpreting a comprehensive study (12). 
To date, from a health systems stand­
point, there are no randomized control 
trials or cost­effectiveness analyses dem­
onstrating that supplemental screening 
is a cost­effective measure for women 
with dense breasts.

Within the highly litigious environ­
ment of breast cancer screening, it is 
not unreasonable to expect an increase 
in reflexive ordering of unnecessary 
supplemental studies for women with 
dense breasts but no other known risk 
factors. If there is a legislated recom­
mendation that the patient may benefit 
from additional screening, then an order 
for supplemental screening devoid of an 
individual patient­centered risk­benefit 
discussion may result because of the 
physician’s concern for medical­legal 
protection. Such reflexive ordering would 
lead to increased inappropriate utiliza­
tion of breast imaging technologies at 
increased costs and decreased net 
health benefits.

Building a Framework for Patient-
centered Outcomes Research

Given these current shortcomings, 
what is needed is a unified, organized ap­
proach to building a framework for 
identifying and addressing the key is­
sues in regard to determining the ef­
fects of adjunct screening on individual 
outcomes for women with dense breasts. 
The maelstrom encompassing the pro­
posed breast density legislation, the re­
cent USPSTF recommendations, and 
the Patient Protection and Affordable 
Care Act (PPACA) has created an un­
usual and fortuitous climate for change 
in national breast screening practices. 
We argue that building such a frame­
work centered on comparative effec­
tiveness research (CER) and patient­
centered outcomes research is critical 
not only for addressing the needs cre­
ated by new density legislation but also 
for collecting the evidence that will ulti­

mately best inform individual risk­based 
discussions between patients and 
health care providers regarding breast 
cancer screening. In the remaining par­
agraphs, we introduce three core issues 
that will need to be addressed up­
front—consensus, quality, and cost.

Consensus
CER and patient­centered outcomes re­
search promise to inform health care 
decisions by providing evidence on the 
effectiveness, benefits, and harms of dif­
ferent screening options for different 
patients. However, before key research 
initiatives can be identified, all key 
stakeholders must come together to 
build consensus for a shared research 
agenda. Health care reform, culminat­
ing in the PPACA, has established the 
Patient­Centered Outcomes Research 
Institute (PCORI), an independent orga­
nization created to help people make 
informed health care decisions and im­
prove health care delivery (32). Accord­
ing to the PCORI, patient­centered out­
comes research is “guided by patients, 
caregivers and the broader health care 
community and will produce high integ­
rity, evidence­based information.” Thus, 
one of the main tenets of research in 
the era of health care reform will be the 
heavy involvement of patients at each 
stage of research. In fact, much of the 
current drive for breast density legisla­
tion likely stems from the historic lack 
of communication between the medical 
community and its patients in regard to 
the limitations of mammography. The 
breast imaging community, therefore, 
must welcome patient advocacy groups 
into the fold, along with other key stake­
holders, including payer organizations.

Quality
Before performing comparative effec­
tiveness studies involving adjunct tech­
nologies for breast cancer screening, all 
stakeholders collectively must establish 
mandatory minimum quality standards 
for newer modalities, similar to the 
MQSA for mammography. The subjec­
tivity and variation in breast imaging 
remain beyond mammography, and sat­
isfactory process measures must be 
created for the operation, maintenance, 

image processing, and reporting of 
screening breast US. Contrary to popu­
lar belief within the medical commu­
nity, mandatory accreditation and certi­
fication of imaging facilities for breast 
US are not currently required by federal 
law. While the American College of Ra­
diology (ACR) has breast US and US­
guided biopsy accreditation and certifi­
cation programs (33), these are for the 
most part optional. Establishing man­
datory accreditation may provide a level 
of standardization necessary for ensur­
ing a minimum level of competency in 
process measures and allow for the 
evaluation of the comparative effective­
ness of different modalities and screen­
ing strategies. Moreover, inter­ and in­
traobserver variability in interpretation 
for new screening modalities must be 
addressed, with the development of 
methods to improve standardization in 
physician interpretation (34). Practi­
tioners should meet certain experience 
and continuing education criteria for per­
formance and interpretation of screen­
ing US studies set by the ACR or the 
American Institute for Ultrasound in 
Medicine (16).

Cost
The cost associated with any new screen­
ing strategy is critical and should be 
dealt with up front, in parallel with ef­
forts to determine improved patient 
outcomes. Health care reform demands 
that new interventions be of higher 
value for lower costs to patients, the 
health care system, and society. Ran­
domized controlled trials in which dif­
ferent screening strategies are com­
pared for women with dense breasts 
are unlikely to be performed because of 
the associated large number of patients 
needed to demonstrate a difference be­
tween groups, the long length of follow­up 
required, and the large monetary ex­
penses incurred. In the absence of de­
finitive randomized controlled trials to 
establish the comparative effectiveness 
of multimodality breast cancer screen­
ing, computer simulation models of 
breast cancer natural history and out­
comes can be used to project long­term 
health outcomes and lifetime costs re­
lated to different screening strategies.
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Therefore, while long­term prospec­
tive studies through ACRIN and other 
research collaboratives should be pur­
sued, preliminary decision analyses and 
cost­effectiveness analyses must be per­
formed with models based on available 
efficacy data and expert opinion to guide 
current decision making. Historically, in 
the United States, the key driver of 
widespread use of new breast imaging 
interventions has been reimbursement 
by government and third­party payers 
rather than the reporting of clinical effi­
cacy (35). Thus, payers must be engaged 
as partners early to help establish ap­
propriate reimbursement rates and in­
crease access to new adjunct screening 
tools. Government payers, for instance, 
may be able to provide coverage for sup­
plemental screening in return for requir­
ing evidence collection, as is the case for 
positron emission tomography (PET) 
and Medicare through the national PET 
registry.

With engaged patient advocacy 
groups, research should include aspects 
of overall costs important to individual 
patients, such as out­of­pocket costs, 
transient levels of anxiety from false­
positive findings or biopsies, and lost 
time for follow­up. Patients can help 
clarify their preferences and values, 
and the resulting quality­of­life utilities 
should be included in all analyses. Fur­
thermore, cost­effectiveness analyses 
should be focused on specific subpop­
ulations of patients, such as women 
with dense breasts of average risk and 
no other risk factors, and should com­
pare specific strategies, such as com­
bined mammography and US screen­
ing versus mammography alone. In an 
era of more personalized breast cancer 
care, the cost­effectiveness of a spe­
cific screening strategy may be depen­
dent on an individual’s specific risks of 
developing breast cancer (36–38). Our 
analyses should reflect this trend to­
ward individualized breast cancer care 
and should truly inform the personal 
decision­making process.

Conclusion

The timely convergence of advocacy ef­
forts, high political will, and health care 

reform provides an important opportu­
nity for the breast cancer community to 
help institute positive change in screen­
ing practices. However, current legisla­
tion that mandates informing patients 
about possible increased breast cancer 
risk on the basis of breast density may 
not suffice in actually improving patient 
outcomes. Instead, the breast imaging 
community must partner with advocacy 
groups to shift efforts toward creating 
an infrastructure for patient­centered 
outcomes research that will provide the 
evidence needed for meaningful discus­
sions between individuals and their physi­
cians about screening. Through early 
consensus building, standardized quality 
measures, and a focus on cost effective­
ness, we can maximize the benefits of 
breast cancer screening for every woman. 
Moreover, by partnering with all stake­
holders at each stage of our research 
efforts, we can create an increased level 
of transparency to help prevent future 
controversies in breast cancer screen­
ing recommendations.
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