Improving screening
mammography: Perspective of a
community radiologist
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he United States Preventative
TSerVices Task Force (USPSTF)

recommendations of 2009 have
impacted mammographic screening to
good and ill effect. First and foremost,
these recommendations have aggra-
vated an already smoldering discussion
on whether and when to screen, created
confusion in the lay public, and resulted
in a drop in mammographic screening
procedures.

To review, the USPSTF published
new recommendations that differed
sharply from those of the American
Cancer Society (ACS), the American
College of Radiology (ACR) and the
American College of Obstetricians and
Gynecologists (ACOG). For women
aged 40 to 49 years, the USPSTF “rec-
ommends against routine screening
mammography.” Instead, the task force
issued a “C” recommendation, which
states, “Clinicians may provide this ser-
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vice to selected patients depending on
individual circumstances. However, for
most individuals without signs or symp-
toms, there is likely to be only a small
benefit from this service.” The USPSTF
also recommended a switch from an-
nual to biennial screening mammog-
raphy in women aged 50 to 74 years
(a “B” recommendation). Regarding
women aged 75 years, the task force is-
sued an “I” statement, thus concluding
that current evidence is insufficient to
assess the additional benefits and harms
of screening mammography.

The controversial recommendations
were widely publicized by the media,
creating confusion for physicians and
patients alike. Until 2009, screen-
ing mammography demonstrated in-
creased utilization at a slow, steadily
increasing rate of approximately 1%
between 2002 and 2009, ranging from
271 screenings per 1000 women in
2002 to approximately 322 screenings
per 1000 women in 2009, the year the
guidelines were issued. The following
year, 2010, the screening rate dropped
to 309 per 1000 women; a 4.3% decre-
ment in utilization. This equivalent loss
of four years of growth in a single year
is by any standard remarkable. Assum-
ing a lifetime cancer rate of 12% in the
general population, the drop potentially

translates into one to two undetected
cancers at the new utilization rate. An
analysis using the Cancer Intervention
and Surveillance Modeling Network in-
dicates that the USPSTF recommended
screening regimen misses 20 to 25 more
cancers per 1000 women screened than
the ACS-recommended screening reg-
imen and costs approximately 6,500
more women’s lives per year.? Since
then, discussion in professional circles
has focused on topics of overdiagnosis,
actual mortality reduction, reasons for
mortality reduction and radiation expo-
sure risk vs. benefit of screening for var-
ious age groups.

Overdiagnosis is estimated as the
difference between disease detected
with screening that would not have
been diagnosed in the host’s lifetime
if screening had not taken place. Crit-
ics of screening indicate that detection
of disease can lead to approximately
41% to 46% more overdiagnoses in
women who are screened beginning by
age 40 to 50.* Advocates argue that the
most commonly accepted definition of
overdiagnosis is not a pathologic one,
but rather an epidemiologic one. They
argue that critics ignore the pathologic
features that can differentiate a pro-
gressive cancer from a nonprogressive
cancer, which is critical to screening,
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Table 1. Radiologist Screening Benchmarks
Sensitivity 73-80 %
Specificity upper bound 90-95 %
lower bound 88 %
Recall upper bound 12%
lower bound 5%
PPV 1 upper bound 8%
lower bound 3%
PPV 2 upper bound 40 %
lower bound 20 %
Cancer detection rate range 2—-2.5/1000
Cancer detection rate = number of women who have breast cancer per 1000 women screened, PPV
1 = proportion of all women with positive screening examinations who are given a diagnosis of breast
cancer, PPV 2 = proportion of all women with positive screening examinations who are given a rec-
ommendation for biopsy at the end of the imaging work-up.®

and many of the detected cancers are
at a stage in which there is sufficient
lead time for a cure. Screening must
advance the time of diagnosis within
the clinically occult phase when treat-
ment has the greatest potential for suc-
cess; ie, there must be sufficient lead
time and therefore, there is a potential
for apparent overdiagnosis. Advocates
argue that true overdiagnosis is esti-
mated at <10%.5

Arguments over the reasons for
breast cancer mortality reduction in-
clude increased screening mammog-
raphy, increased awareness of breast
cancer and improved therapies. Which
factor has the greatest influence on the
30% mortality decrease is still being
debated.*” The estimated reduction is
based on several random controlled
population studies.® It is generally
agreed that between 1997 and 2007,
U.S. mortality from breast cancer de-
creased 31%, principally due to mam-
mographic screening and improved
therapies. Furthermore, it is argued that
the detection of smaller lesions allows
for more effective therapy and greater
chance of patient survival.> 7 Aware-
ness of increasing radiation exposure
in the medical community has created
concern for excess unnecessary expo-
sure in mammography. All of these

issues beg the question of the shortcom-
ings of mammaography.

Although the USPSTF guidelines
have had a negative imaging impact
and possibly negative impact on cancer
detection, they have brought to the fore-
front some deficiencies of mammogra-
phy and further ignited the discussion
for increased sensitivity and improved
specificity among breast imagers. |
believe breast imagers will rise to the
USPSTF challenge to improve screen-
ing, diagnostic interpretations and out-
comes, which brings us to the focus of
this article.

Screening mammography has been
the workhorse of breast cancer detec-
tion for over 40 years, yet its sensitivity
is variable, in large part based on breast
density. Dense tissue is a common,
present in more than half of women
younger than 50 years and nearly a
third of women older than 50 years.
Therefore, breast cancer sensitivity
for detection can range from 30% to
48% in women with dense breasts, to
as high as 80% to 98% in women with
fatty breasts. It is in women with dense
breasts that radiologists are the most
challenged to find or exclude malig-
nancy. These are the patients that ac-
count for the most recalls, higher rates
of recommended biopsies, higher rates

of false positive biopsies and greatest
radiation exposure. Endeavoring to
correct these deficiencies has been and
continues to be the thrust of the breast
imaging profession.

The ACR remains on the forefront
of not only advocating screening as the
best tool, but of recognizing the need
for improvement. This can occur in two
major areas: technological improve-
ments and personnel training. By far, the
majority of mammographic screening
occurs at the community level, where
it is performed by community radiol-
ogists such as myself. This is where
the greatest impact on women’s breast
health occurs. Obviously, as community
breast imagers, it is our mission to max-
imize accuracy. This requires constant
practice to develop a comfortable and
capable experience, and continuing edu-
cation to augment our knowledge which
allows us to keep up to date on the best
imaging algorithms and to maintain ad-
equate benchmarks for screening and
diagnostic mammography. Most, if
not all, breast imagers are or should be
aware of the performance benchmarks
for a typical screening population which
have been established over several
years of data collection at regional reg-
istries and academic centers.® A study
published in 2015 updated and further
broadened acceptable performance pa-
rameters using combined criteria that
considered dependence of various per-
formance measures.’

In today’s healthcare market, where
patients have become accustomed to
participating in their care by question-
ing physicians, their medical care de-
livery and record of care delivery, so
too patients and their referring physi-
cians should ask what the performance
benchmarks are for the breast imag-
ing radiologist. The criteria to identify
thresholds for minimally acceptable
physician performance in interpreting
screening mammography are presented
in Table 1. One way to improve mam-
mography and address some of the
issues raised by the USPSTF, is to iden-
tify areas that radiologists can change
and improve upon. In a recent study,
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in which I participated, the agreement
of mammographic interpretations by
community radiologists with consen-
sus interpretations of an expert radiol-
ogy panel was undertaken to identify
approaches that may improve mam-
mographic performance.'”

The multi-center trial identified
mammographic asymmetries and
architectural distortions as areas of
decreased agreement when compar-
ing community and expert radiolo-
gists. Thus, these two findings are
recognized as areas in which training
should be focused to improve screen-
ing outcomes and reduce recalls. Most
important is the improvement of out-
comes allowing better discrimination
between those findings that warrant ad-
ditional workup and those that do not.
Equally important is the reduction of
recall rate, hence, a potential positive
impact by decreasing false positive
biopsies, morbidity and reduction of
unnecessary radiation exposure. The
most recent technological advance
available to breast imagers is tomo-
synthesis with computed tomographic
(CT) mammography. Breast tomosyn-
thesis has been shown to reduce the
number of recalls for asymmetries.!!
An ongoing prospective population
screening study using mammography
plus tomosynthesis has demonstrated a
15% reduction in recall rates; ie, false
positives, and a 27% increase in the
cancer detection rate.!?

Radiation reduction

Radiation exposure is of increasing
concern with the explosion of medical
imaging which, fueled in part by the
development of indispensable, readily
available imaging resources, has exhib-
ited a six-fold per capita dose increase of
ionizing radiation between the 1980s and
the present. The average doses delivered
in the Digital Mammography Imaging
Screening Trial, or DMIST, fell from 4.7
mGy for screen-film mammography to
3.7 mGy for digital mammography for a
standard examination with two views per
breast.!* Most if not all imaging centers
and community hospitals provide low-

er-dose digital services for women. The
authors proceeded to show through mod-
eling that in a cohort of 100,000 women,
mammographic screening that would
be conducted annually from ages 40 to
55 years and biennially until age 74 at a
dose of 3.7 mGy per examination would
ultimately induce 86 breast cancers. For
the screening regimen given above, it is
estimated that 11 deaths attributable to
radiation-induced breast cancer would
occur. For the same regimen over the
same period of 34 years, 136 wom-
an-years would be lost per 100,000
women in the cohort due to radiation-in-
duced cancer, but 10,670 woman-years
would be saved by earlier detection
through screening. The implication for
women’s health care is that the risk of ra-
diation-induced breast cancer associated
with routine mammographic screening
of women 40 years of age and older and
the number of deaths expected due to
such cancers are extremely low, espe-
cially when compared with the expected
benefits from screening. Radiation
risk, while remaining a global concern,
should not be a deterrent from screening
in these women.

Non-radiation alternatives to mam-
mography are available, albeit with
variable sensitivities and specificities
which have yet to undergo randomized
controlled population studies. These
studies will take decades to validate the
modalities as mammography has been
validated, however, in the meantime
they have proven very useful in breast
cancer detection. One readily available
and inexpensive non-radiation mo-
dality is breast ultrasound. Recently,
there has been significant publicity re-
garding screening of dense breasts by
ultrasound because of the detection
shortcomings of mammography in pa-
tients with dense breasts.!* The issue
has reached political circles with the
implementation of Connecticut Pub-
lic Act 09-41 requiring radiologists to
inform patients with heterogeneous or
extremely dense breasts at mammogra-
phy that they may benefit from an ultra-
sound examination. Since then nearly
26 states have either enacted or are in

the process of enacting, forming, or ad-
vising similar legislation.

A recent “screening” study of ultra-
sonography performed on women with
heterogeneously dense or dense breasts
performed in Connecticut at Yale Uni-
versity demonstrated increased cancer
detection.'* The overall cancer yield was
3.2 cancers per 1000 women screened,
which is comparable to screening mam-
mography alone (Table 1). Although the
results are encouraging, the study raised
several issues in the radiology com-
munity which are significant and need
mention. " First, the study claimed to be
a screen; however, by strict definition,
the study included screened and diag-
nostic patient populations. This resulted
in skewing of the outcomes to appear
more favorable than expected from a
true screening population. Second, the
skewed data can and likely have influ-
enced lawmakers’ decisions to promul-
gate similar legislation in other states. It
is felt, in many breast imaging circles,
that the mandate is premature and yet to
be validated by pure screen and pure di-
agnostic random trial studies.

Since cancer detection is the main
issue in “dense” breasts, the discus-
sion then becomes what to do. When
density is mandated to be presented
to women in the lay letter, it raises this
issue to a level of great anxiety which,
at present is not supportable. The obvi-
ous next question is what to tell women
who have received the letter. The only
semi-logical answer is to add another
modality or other modalities in an effort
to counterbalance the deleterious detec-
tion effects of “density.” The two major
modalities are US and MRI, each of
which bring their own not insignificant
challenges, including high false-posi-
tive rates. US provides real-time imag-
ing, but is time consuming while MRI
is highly sensitive but not real time,
expensive and has higher false-positive
outcomes than ultrasound.

A proposed solution is not to start at
the top with legislation, but to begin, in
earnest, a wide educational program to
clearly state the risks of dense breasts
and solutions we currently have to deal
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with that issue, especially with detec-
tion of early breast cancer (Personal
communication with Carl J. D’Orsi,
MD, Director of Breast Imaging Re-
search, Department of Radiology, Uni-
versity Breast Imaging Center, Emory
University, Atlanta, Ga., 2014).

The need remains to perform valid
comparisons of breast imaging technolo-
gies and to critically assess whether their
greatest impact would be in a screening,
the diagnostic setting, or both. The pro-
posed South Carolina Bill 0422, which
would have mandated language re-
quiring reportage of the breast density
was recently taken off the legislature’s
agenda (Personal communication with
Timothy Pierce, MD, President, South
Carolina Medical Association, 2014).

Regardless of the argument facing
breast imagers, the horse is out of the
barn, and we as community radiologists
need to accommodate and modulate the
trend and, in some states, follow the law
with a tincture of professional and med-
ically responsible acumen.

Automated breast ultrasound is a
newer modality but not yet utilized
on a routine basis in most practices.
However, it stands on the threshold of
greater importance as imagers become
more comfortable with viewing stan-
dardized images obtained by automated
breast ultrasound, which is not unlike
viewing any other digitalized study
such as CT or MRI. In time, as auto-
mated ultrasound becomes validated
and more standardized, this alternative
modality may play a significant role in
evaluating dense breasts.

I believe that through the improved
detection of appropriate asymmetries
and architectural distortions, improved
training, maintaining performance
benchmarks within the prescribed limits,
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and utilization of the new technologies
of breast tomosynthesis and automated
breast ultrasound, breast imagers can
move toward decreased recalls, de-
creased radiation exposure, decreased
biopsy recommendations and hence
fewer false positive studies which have
negatively impacted on breast imaging
as a whole. As a community radiologist,
I believe that my work is making a pos-
itive impact on my patient’s lives. Not
one week passes in which I don’t see a
handful of women with variable breast
density patterns and suspicious lesions,
a few of which ultimately end up being
diagnosed as malignant.

I see how both mammography and ul-
trasound, as well as the other tools of the
breast imager’s armamentarium, allow
me to save lives. Within two weeks of
the initial preparation of this commen-
tary, I diagnosed two small invasive
carcinomas, yet each woman will get an
excellent chance at a cure because those
cancers were identified at a very small
size, (</=lcm). Having worked in breast
imaging for many years, I can assure my
fellow clinicians that emotions for both
the patient and practitioner can be for-
midable. It is humbling to know that in
my imaging microcosm, which serves a
large population, I can make a positive
difference in women’s lives plying an
imperfect tool.

I am fulfilled by applying the knowl-
edge of my profession to the lives that I
touch, but I also look forward to better
imaging modalities and algorithms, and
T actively endeavor to fine tune the skills
required to better serve my patients.
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