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Beyond the mammography debate:
a moderate perspective

C. Kaniklidis, Research Director, No Surrender Breast Cancer Foundation*?

ABSTRACT

After some decades of contention, one can almost despair and conclude that (paraphrasing) “the mammography
debate you will have with you always.” Against that sentiment, in this review I argue, after reflecting on some of the
major themes of this long-standing debate, that we must begin to move beyond the narrow borders of claim and
counterclaim to seek consensus on what the balance of methodologically sound and critically appraised evidence
demonstrates, and also to find overlooked underlying convergences; after acknowledging the reality of some residual
and non-trivial harms from mammography, to promote effective strategies for harm mitigation; and to encourage
deployment of new screening modalities that will render many of the issues and concerns in the debate obsolete.

To these ends, I provide a sketch of what this looking forward and beyond the current debate might look like,
leveraging advantages from abbreviated breast magnetic resonance imaging technologies (such as the ultrarast and
TWIST protocols) and from digital breast tomosynthesis—also known as three-dimensional mammography. I also
locate the debate within the broader context of mammography in the real world as it plays out not for the disputants,
but for the stakeholders themselves: the screening-eligible patients and the physicians in the front lines who are
charged with enabling both the acts of screening and the facts of screening at their maximally objective and patient-
accessible levels to facilitate informed decisions.
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REFLECTIONS ON SOME CENTRAL THEMES malignancies, or both; and avoidance of compromised
quality of life after diagnosis of advanced disease

It is not clear, as often assumed, that survival is
the best (or only) measure for judging mammographic
screening®3. And it remains open whether claimed
harms truly are disproportionate to benefits when
using, forinstance, amore nuanced definition of over-
detection than simply breast cancer (Bca) diagnosed
but not Bca expired (distinguishing, for example,
longer recurrence-free survival from simple overall
survival benefit).

Allscreening programmes do harm; some do good

as well, and, of these, some do more good than
harm at reasonable cost.

— Sir Muir Grey, former director of

the U.K. National Screening Committee!

Some Issues Deserving More Attention
Several core issues require closer examination:

1. The potential benefits of mammographic screening 2.

a

independent of whether ultimate survival is affected,
including diagnosis at earlier stages, typically with
smaller tumours and node negativity; reduced likeli-
hood of aggressive treatments and morbidities; detec-
tion ofhigh-risklesions (most diagnosed in the screened
group?) allowing for chemoprevention or magnetic
resonance imaging (MR1) surveillance against occult

The benefit of screening in the context of modern
adjuvant therapy beyond the many screening trials
begun 30-40 years ago*
The issue of mammography being available outside
the screening program

As to “extra-program” mammography, there
are many trials, such as the Malmé Mammographic
Screening Trial® in which mammographywas available
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outside the screening program, and the Pan-Canada
Study®, with screening unlikely to have terminated
at trial conclusion. For protocol integrity, we would
typicallyrequire that neither the control nor the study
group be screened post-trial, otherwise overdiagnosis
(strictly speaking, “overdetection,” although I use
these terms interchangeably for convenience) could be
overestimated, given the absence of a fair opportunity
for the compensatory drop in Bca incidence expected
after the end of screening’.
4. Variable length of follow-up

As to this factor, I note that it is not implausible that
more aggressive Bcas can lead to significant Bca-specific
mortality during the first 10 years without early detection
and surgical removal, while some more growth-indolent
cancers could incur mortality after 10-20 years of follow-
up in the absence of screening, given potentially signif-
icant intra-tumour heterogeneity, with early screening
detection preventing many small or well- or moderately-
differentiated tumours from developing into larger,
more poorly differentiated tumours, against the com-
mon claim that mammography screening primarily
detects mostly indolent cancers, recognizing some pro-
pensity for dedifferentiation and worsening of tumour
malignancy grade as disease progresses®13.

Individualized Patient Data

It further follows that there may be significant methodo-
logic limitations in studies without rich discriminatory
power founded on individualized patient data:

1.  Tumour detection modes!' differentiating (a) tumour
detection at screening, (b) inter-screening interval
detection, and (c) detection within the subgroup in-
vited to but notattendant at screening, compared with
(d) detection in non-invited non-attendant women

2. Ability to ascertain Bca-specific mortality compared
with other-cause mortality

3. Benefitsand harmsrelativized to specific Bcamolecular
subgroups or phenotypes, because it is highly unlikely
that tumours detected would behave substantially the
same regardless of whether they are more indolent
endocrine-positive, versus HER2-positive, versus more
aggressive triple-negative disease (and which might
themselves have to be differentiated as to subtype)

No study failing to find a mortality benefit from early
detection by screening had full access to these discrimina-
tory data, without which reliable assessment of screening
impact is significantly compromised, acknowledged by
many'®, even some of screening’s strongest critics'6-18, al-
lowing for continued indeterminacies and controversies.

Screening Attendance Versus Invitation

Woman non-attendant at mammographic screening
cannot be expected to receive any benefit from screen-
ing, and so ideally the subgroup of screening-invited
but non-attendant women should not be included in any
study group measuring the impact and survival value of
mammographic screening. This failure infects several
trials and reviews thatrely solely on invitation to screening

(U.S. Preventive Services Task Force (USPSTF) systematic
review!'922 Nordic Cochrane Review/Meta-analysis?® and
others?%). In contrast, studies that relied solely on women
actually attendant at regular screening!!-132526 concluded
in favour of a significant mortality reduction from screen-
ing mammography. Note, however, that the methodologies
of several of the Swedish trials have been the subject of
challenge (including by Dr. Narod??), with some justice.
The devil is, again, in the methodology.

Trial Consistency

Recently Peter Jiini and Marcel Zwahlen analyzed mam-
mography trials?® as to trial consistency with respect to the
reduction in Bca versus non-Bca deaths, using that index
as a marker of proper trial design, because mammogra-
phy cannot be expected to incidentally detect treatable
non-breast causes, only to reduce Bca deaths. A claimed
screening benefit on non-Bca deaths would tend to suggest
baseline imbalances (selection bias), random occurrence,
or performance bias (differences in care favouring the
screening group?®). Alternatively, a significant increase
in non-Bca deaths suggests either baseline imbalances
favouring the control group or detection bias from differen-
tial misclassification of deaths (screening group favoured
for Bca deaths, control group for non-Bca deaths?829),
Eleven screening trials were meta-analytically assessed
for trial consistency, with consistent trials [H1p/New York
Trial®%-32, Malmoé Mammographic Screening Program
Trial®, Ostergotland County Trial®334, Canadian National
Breast Screening Study (cnBss) 13°, cnBss-236, UK. Age
Trial®-#!] evidencing a 15% reduction of Bca deaths and
no reduction in non-Bca deaths.

Randomization

Although it is widely claimed that the published patient-
specific data comparing the two groups in the cNBss trials
is suggestive of some patients with palpable findings being
preferentially assigned to the screening arm, such assign-
ment is disputed by the Canadian trialists. Thus, in this
issue of Current Oncology, Dr. Yaffe*? regards, plausibly, as
possible evidence of randomization protocol compromise,
first, thata 1.09 hazard ratio (HR) was found in the screened
group compared with the control group, but only a 0.9 HR
when adjusted to exclude deaths from prevalence screen-
detected cancers, a 19% drop; and second, that the trial
found a HR for Bca mortality in the mammography arm of
1.46 for prevalence screen-detected cancers, suggesting
that women randomized into the mammography arm of
the trial were at surprisingly elevated risk of death from
Bca. Dr. Narod counters with a rival interpretation to not
implausibly fit the same facts, concluding that the odds ratio
for deaths among cases diagnosed during the prevalence
screens should in fact be expected to be higher. He reasons
that 106 of the 142 cancers in the initial excess should be
ascribed to overdiagnosis and 36 to early diagnosis, deaths
from those 36 cancers being counted among the prevalence
screensinyears 2—4, causing the odds ratio for death among
the prevalence screen-detected group to be higher than that
in the incident screen-detected group, so that the HR com-
puted for the combined years 1-4 is what we must properly
rely on, and not the component phases individually.
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Two distinctly divergent narratives thus arise from
one and the same set of underlying facts. Nonetheless, I
would argue that we should be able to agree on the more
fundamental fact that, on good methodologic practice,
symptomatic patients should ideally be excluded from any
screening trial, such methodologically robust screening
trials being exclusively intended for asymptomatic patients.

Overdiagnosis (Overdetection): Heart of Darkness
If our attention is restricted to only those studies that
explicitly account and control for cancer incidence dur-
ing screening and for lead time (length of time between
detection by screening and when a Bca diagnosis would
have been made absent screening), given thatlength-time
bias (less severe cases diagnosed given disease hetero-
geneity) can engender overdetection if there is unneces-
sary treatment of detected tumours that are indolent or
slow-growing®3, then those studies collectively show an
overdetection rate range at only 1%-10%%4-%4. This is true
however—a large proviso—only if we accept that, for reli-
able estimation, the length of follow-up required to assure
no significant overestimation of overdiagnosis and to
adjust for the potential bias from residual detection lead-
time effects is 25 years or more of follow-up, as elegantly
demonstrated by Stephen Duffy and Dharmishta Parmar>®
using a well-motivated exponential sojourn time model.
Such a model helps to account for the wide variation in
estimates of overdiagnosis®®-%1, but such follow-up is no
easy requirement to meet.

For women 50 years of age or older, the first compre-
hensive EUROSCREEN/EUNICE review of breast screening
programs (2 million women in 18 countries)®? concluded
that the chance of saving a woman’s life by population-
based screeningis greater than that of overdiagnosis, with
the combined estimate of overdiagnosis or overdetection
solely from studies correctly adjusted for lead-time and un-
derlying trend being 6.5%: for every 1000 women screened
biennially, 7-9 lives are saved and 4 women are overdiag-
nosed. Thus, for every 1 Bca overdiagnosed or overdetected,
2 lives would be saved®?. Although those estimates are
more favourable than many others cited, their strength
is reliance solely on women attendant at, not just invited
to, screening, and on eligible studies being restricted to
those explicitly accounting for lead-time and underlying
trends of increasing Bca incidence, leading Robert Smith
of the American Cancer Society to conclude, “The strong
evidence of benefit associated with exposure to modern
mammography screening suggests that it is time to move
beyond the randomized controlled trial estimates of benefit
and consider policy decisions on the basis of benefits and
harms estimated from the evaluation of current screening
programs”®. And we must also acknowledge in this con-
text the real harms of underdiagnosis, not least of which is
a progressive decline in survival for each omitted annual
mammography screening: thus, a recent study®* found
thatwomen who had missed any of their previous 5 annual
screenings incurred more than a doubling of risk (specifi-
cally, an increase by a factor of 2.3) for all-cause mortality
compared with subjects having no missed screenings, the
HR becoming statistically significant at even just 2 annual
missed exams, arguing against a biennial schedule.

REAL-WORLD MAMMOGRAPHY

The “Women Vote”

In terms of women affected in the controversial 40s age
group, 89% want yearly mammograms in their 40s%, and
only 38% believe that false-positive results should be con-
sidered in mammography decisions®5, being perceived by
more than 90% as an acceptable consequence of screen-
ing®. Women expressed an overwhelming preference to
err on the side of caution in preferring the risk of overtreat-
ment to the risk of undertreatment®8, Also note that public
acceptance of false-positives remains high, 63% judging
as reasonable 500 false-positives to save 1 life, and 37%
even judging 10,000 or more to be acceptable®”. There is a
disconnect suggesting thatin “real-world mammography”
theissue of the harms of overdiagnosis and false-positives
are seen very differently by researchers and clinicians than
by the screening-eligible women themselves. Moreover
women’s responses to the issue of overdiagnosis when rea-
sonably understood was in part dependent on estimates of
magnitude: only the 50% estimate caused substantial con-
cern;in contrast, the 1%-10% and 30% estimates were seen
as more acceptable levels of risk®?. As to the professionals,
it has been found that a large proportion of primary care
professionals “have neither the capacity nor the training to
make a major contribution to supporting informed choice
about cancer screening for their patients”?°.

Indeed, there is a well-documented public enthusi-
asm about cancer screening, especially but not only in
the United States. So, although 38% of respondents in
one survey had experienced at least one false-positive
screening test perceived as “very scary,” 98% were glad of
screening, indicating a clear preference for knowing about
the presence of a cancer regardless of its implications, and
56% had a testing preference even for highly indolent ma-
lignancy’!, perhaps as commentator Lisa Rosenbaum has
suggested”® because of a preference to avoid regret, rather
than anxiety—and hence, I would add, undertreatment
rather than overtreatment. Even as of 2011, a majority of
screening-eligible women did not intend to comply with
usPsTF guidelines, seeing screening as obligatory”. This
intentin turn intersects with the issue of screening persis-
tence, the consistency of screening attendance. Thus, one
study™ determined that, despite the fact that receiving a
false positive mammography screen generated significant
worry among 60% of subjects, 70% nonetheless maintained
that mammography screening was necessary despite any
worry incurred, cross-confirmed in another study” evalu-
ating the association between screening persistence and
stage at Bca diagnosis among elderly women, which found
that, compared with women non-persistent with mammog-
raphy screening, women who were persistent (measured
ashavingatleast 3 screening mammograms in the 5 years
before Bca diagnosis) were significantly more likely to be
diagnosed at earlier stages of Bca. But that same “screen-
ing enthusiasm” could place the public at risk of overtest-
ing and overtreatment. One example would be screening
mammography in women with a limited life expectancy:
among women with a life expectancy of less than 7 years,
more than one third to one half received mammographic
screening, as did 22.2% of women with estimated life
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expectancy of only less than 4 years’. These findings sug-
gests overuse, aggravated by many authorities, such as the
American Cancer Society’”, failing to incorporate projected
lifespan into screening guidelines.

Communicating the Harms

Mammography guidelines (uspsTF) yielded less under-
standing (6.2%) and more confusion (30.0%), greatest
among women in their 40s, with considerable difficulty
appreciating overdetection’® and its difference from
false-positives and overtreatment”*#, suggesting the need
to develop and test more effective communication strate-
gies®!, aformidable challenge aggravated by many seeking
information from the “unwashed” Internet. Readability
of online patient education materials on mammographic
screening was poor, with high scores on “gobbledygook”
measures (readability indices)®>3. In an arena confusing
even to many professionals, we are clearly failing our au-
dience in often achieving patient—professional discussions
and online patient education materials of only minimal
comprehensibility. Fortunately, patient decision aids based
on validated measures of the primary outcome (informed
choice) can improve informed values-based choices, pa-
tient—practitioner communication, and realistic perception
of outcomes while reducing decisional conflict®4-86. One
such is the online Breast Cancer Screening Decision Aid
(from the Public Health Agency of Canada)®"-8%, with its
quantitative estimates of major risks and benefits of screen-
ing; another is the BreastScreen Australia decision aid%,
the first mammography screening decision aid validated
in arandomized controlled trial®.

Guideline Adherence and Quality

After the 2009 uspsTF guidelines (screening initiation at
age 50 or older and biennial screening to age 74), gynecolo-
gists and internal or family medicine professionals still
heavily recommend screening beginning at age 40 and
annual screening®?. Nor did the uspstr guidelines usherin
asignificantreduction in mammographyrates, which even
increased slightly among women in their 40s%. Screening
behavior among younger women post-uspsTF has been
largely insensitive to the new guidelines®*%, and in Cana-
da, two thirds of female physiciansless than 45 years of age
had undergone mammography, suggestinglow compliance
with the Canadian Task Force on Preventive Health Care
guidelines®. In addition, guideline quality can be highly
variable. Of 11 guidelines for mammography screening
(ages 40-49) undergoing critical appraisal by the AGREE
methodology, with underlying evidence review assessed by
AMSTAR, 5 evidence reviews were rated as poor quality, and
only 3 of good quality. Of the guidelines themselves, only
2 were strongly recommended?’, risking potential confu-
sion among professionals, the public, and policymakers®.

Informed Choice?

Asper the pecisions survey® and other studies!'®®1%!, cancer
screening decisions by patients in consultation with health
care providers consistently failed to meet criteria for being
informed, with patients overestimating both the risks for
being diagnosed with and dying from a specific cancer and
with more than 90% of conversations addressing the pros

but only 19% the cons of screening, aggravated by patients’
low numeracy in applying risk reduction information!02-104,
Furthermore, scientific articles tend to emphasize the major
benefits of screening over the harms!%-197, with results for
overdiagnosis not quoted in 87% of reviewed articles. Nor
was harm often quantified even in randomized screening
trials!'?’, with false-positives quantified in just 4% and
overdiagnosis in 7%, suggesting that patients and even
health care providers are unlikely to be making well-in-
formed choices about cancer screening. It is worthwhile to
remember that patients and professionals alike do not have
intrinsically fine numeracy on these issues: Is screening 1000
or 2000 patients to save 1 death from Bca acceptable, or a
devil'sbargain? What of 7002 What 0f200? Individual thresh-
olds show wide variance in such cases of fuzzy judgments,
leading toindeterminate disagreements. And as noted in my
editorialin thisissue, is 1904 as the number needed to invite
to prevent one Bca death (USPSTF estimate) substantively
differentin acceptance from 111-143 as the number needed
to screen to prevent 1 Bca death (EUROSCREEN estimate)°8?
Close to 2000 women subjected to the potential harms of
screening has seemed in the literature and to many read-
ers a far more sobering price to pay than fewer than 200,
although in fact, once normalized to the same age period
and duration for screening and to the same age range for
detection of mortality prevention, the normalized numbers
differ only modestly and cluster below 200. It appears that
we all have considerable innumeracy in these judgments
andindiscriminating genuine from only presentation-level
disagreements. In certain non-trivial cases, there may be
less controversy and more concordance in the debate than
the disputes as they play out suggest.

The Influence of Author Specialties

A review of author specialties in screening guideline de-
velopment confirmed the influence of the intellectual and
professional interests of the authors!'%®1%9: no guideline not
recommending routine screening had a radiologist mem-
ber, suggesting that, compared with generalists, specialists
derivingincome from screening (radiologists) or treatment
(medical oncologists) might tend to recommend routine
screening and harbour more strongly pro-screening pre-
dilections, although deliberate and conscious bias cannot
be concluded from these data. The finding does argue for
a broader array of physician specialties and for inclusion
of nonphysician health care providers and nonclinical
scientists to secure greater balance and objectivity.

BEYOND THE MAMMOGRAPHY DEBATE

New Screening Modalities: Abbreviated

MRI Technologies

We must finally move past the cnBss trial (and the uspsTF
guidelines) as pivotal to all arguments in the debate [it is
not, as sometimes extravagantly claimed, the “worst
clinical trial ever done” (norisitthe best—there are better,
and there are many worse)]—after all, here as elsewhere
we must be concerned with the weight or balance of what
the systematically reviewed, methodologically assessed
and critically appraised evidence aggregated to date de-
termines, and not with the results of one or a few studies—
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and focus on more constructive efforts to improve Bca
screening. So, despite some diminishing limitations as to
the detectability of ductal carcinoma in situ (pcis), pre-
senting as calcifications (but with 98% detectability for
high grade pcis''?), and lobular carcinoma in situ, which
exhibits limited neovascularity''!, Mrr screening would
provide benefits that include freedom from radiation and
detection of typically small and node-negative invasive
cancers (Eva trial''?), while also providing information on
tumour functional behavior, neovascularity, peritumoural
inflammation, and the molecular features of the tumour!!3,
many of these correlating with proliferative—possibly
metastatic—potential, and with a sensitivity or negative
predictive value of 98.9%-100% using the streamlined
ultrarasr (first postcontrast subtracted T1-weighted image)
protocol!!l. Based more on tumour biology and function-
ality, that approach captures invasive cancers (associated
with neovascularity) and pcis beyond the old paradigm of
anatomy-based screening. But despite residual issues (such
as price and availability), the new Mr1 technologies might
yet emerge as the best breast screening tests deployable in
the longer term, subject to confirmation in prospective
clinical trials.

Although MRr1 is traditionally deployed as a sec-
ond-line imaging method for resolution of equivocal
mammography diagnostics and in the setting of elevated
familial risk, comparative trials have decisively shown
significantly higher diagnostic sensitivity and cancer
yield for the technique, with reduced interval cancer rates
compared with those for screening ultrasonography and
mammography. Interest has in part been dampened by
cost considerations (including those from false-positive
diagnoses) largely stemming from intensive, lengthy
acquisition and reading protocols; however, costs have
been dramatically reduced by abbreviated breast MRI
(aBMRD)'M11* without compromise to diagnostic accuracy
and cancer yield. Such a streamlined protocol!!>!16 could
potentially effect substantial MRr1 costreductions and allow
for batch mr1 screening, with emergence as the standard
for breast screening obviating many of the residual debat-
ing points surrounding mammography. Concerns about
discarding all potentially valuable dynamic information
are addressed by protocols such as TwisT (time-resolved
angiography with stochastic trajectories)!'®, which pre-
serve accuracy while sustaining short image acquisition
times (first-ever 1.02 s)16. Thus these streamlined MR1
protocols (ultrarast and TwisT) 114116 gre well poised to
overcome the key limitations of MR1 for screening.

New Screening Modalities: Digital Breast
Tomosynthesis

Intheinterim, the three-dimensional reconstruction technol-
ogy of digital breast tomosynthesis was approved by Health
Canada (in 2009, butis limited in availability) and by the U.S.
Food and Drug Administration [but only as an adjunct to
two-dimensional (2D) mammographic imaging]''"-'20, One
appealisthereduction offalse-positives (approximately 15%)
and increased cancer detectionrates (approximately 28%; for
invasive cancers, 40% or more)'?-123, together with a one-
third reduction in recall rates and consequent false-positive
biopsies!!"124125 especially in younger women and women

with dense breasts in whom mammography is limited, and
with no negative effect on sensitivity!?3126-128 which could
potentially tip the risk:benefit ratio toward tomosynthe-
sis!?%130, And although compared with mammography alone,
tomosynthesis roughly doubles total radiation exposure, this
canbe obviated using the synthesized 2D images created from
the three-dimensional tomosynthesis dataset, dramatically
reducing the radiation (43% or more) to that of a standard
mammogram (eliminating separate 2D exposures), with
superior lesion visualization for microcalcification cluster
detectability'3-13%, and having the potential to render conven-
tional 2D mammography obsolete!!7123135-140 Confirmation
in robust clinical trials such as the large randomized T-misT
trial (Yaffe MJ, co-investigator) is awaited, although Inote that
it lacks a control group of unscreened women. Consensus is
also needed on the many diverse approaches of alternative
system designs, acquisition angles, reconstruction methods,
and view and image display settings'!142,

A comparison of ABMRI with tomosynthesis shows
higher but diminishing costs of ABMRI; an absence, with
ABMRI, of radiation exposure and its associated potential
harms (secondary cancers, cardiotoxicity); and far more
aggressive reduction in recall rates under tomosynthesis,
with mri-based approaches still sustaining an approxi-
mately 7%-14% recall rate!15.

Taming Costs

As of 2014, costs for 30-minute MRI sessions run widely
between $277 and $965, but average approximately $500
(€423)1%and closer to $400 under U.S. Medicare, and are as
low as approximately $200 in highly competitive markets
(New York City). In contrast, a digital mammogram cur-
rently averages $115-$135 in the United States; however,
ABMRI technologies might effectively save some $300 per
woman scanned, bringing costs down to a competitive $200
or less with further economies. In contrast, tomosynthesis
alreadyrunsrelatively affordably at approximately $192 for
combination digital mammography and tomosynthesis
under new 2015 U.S. Medicare Rules!*3.

BEYOND DEBATE

Collectively, the considerations set out here—of critically
appraised central themes, of mammography in the real
world, and of new screening modalities that could, in the
nearer future, obviate many of the concerns and conflicts in
the current mammography debate—argue for a transforma-
tion of our views of and reactions to the dispute to a more
nuanced, constructive, and forward-looking perspective
that will better serve the interests of the ultimate stake-
holders: screening-eligible women and their health profes-
sional advisors. And be forewarned that we will need such
a transformation, given that the revised draft guidelines
from the uspsTF, just released 21 April 20154, reaffirm the
original controversial 2009 position of recommended com-
mencement of mammographic screening for asymptomatic
average-risk women at age 50, under a biennial schedule
through to age 75, but not thereafter (despite the American
College of Radiology and the American Cancer Society set-
ting no upper age limit for screening). And although open
to public comment until 18 May 2015, it is not anticipated,
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given clear signals from the panel, that the final guidelines
will change appreciably. Unsurprisingly, the revisions have
already reignited intense and passionate debate, almost
instantly countered and criticized by Drs. Barbara Monsees
(American College of Radiology), Paula Gordon (Univer-
sity of British Columbia), Daniel Kopans (Massachusetts
General Hospital), and Richard Wender (American Cancer
Society), among numerous others, mirroring two slightly
earlier spirited debates, including some of the same prin-
cipals, one at the American Roentgen Ray Society annual
meetingin April 2015, with Drs. Anthony Miller and Cornelia
Baines (both University of Toronto) defending the cNBss
guidelines in essential agreement with those of the uspsTF,
the other being the veritable firestorm reported at the an-
nual European Society of Radiology/European Congress of
Radiology meeting in March 2015.

But we are, as I hope this modest contribution sug-
gests, becoming wiser in this debate, achieving insights
and dissecting arguments at deeper levels, and uncover-
ing greater confluence that represents and enables true
progress. As the eminent criminologist Freda Schaffer
Adler famously noted*5:

It is not only by the questions we have answered
that progress may be measured, but also by those
we are still asking. The passionate controversies
of one era are viewed as sterile preoccupations by
another, for knowledge alters what we seek as well
as what we find.

CONFLICT OF INTEREST DISCLOSURES
Thaveread and understood Current Oncology’s policy on disclosing
conflicts of interest, and I declare that I have none.

AUTHOR AFFILIATIONS
*No Surrender Breast Cancer Foundation, Locust Valley, NY, U.S.A.

REFERENCES

1. Gray]JA, Patnick], Blanks RG. Maximizing benefitand mini-
mizing harm of screening. BMJ 2008;336:480-3.

2. Plecha D, Salem N, Kremer M, et al. Neglecting to screen
women between 40 and 49 years old with mammography:
whatistheimpacton treatment morbidity and potential risk
reduction? AJR Am J Roentgenol 2014;202:282-8.

3. Onitilo AA, Engel JM, Liang H, et al. Mammography utili-
zation: patient characteristics and breast cancer stage at
diagnosis. AJR Am J Roentgenol 2013;201:1057-63.

4. Esserman L, O’Kane ME. Moving beyond the breast cancer
screening debate. ] Womens Health (Larchmt) 2014;23:629-30.

5. Andersson I, Aspegren K, Janzon L, et al. Mammographic
screening and mortality from breast cancer: the Malmo
mammographic screening trial. BMJ 1988;297:943-8.

6. ColdmanA, Phillips N, Wilson C, et al. Pan-Canadian study of
mammographyscreening and mortality from breast cancer.
J Natl Cancer Inst 2014;106:dju261.

7. Njor SH, Garne]P, Lynge E. Over-diagnosis estimate from the
Independent U.K. Panel on Breast Cancer Screeningis based
on unsuitable data. ] Med Screen 2013;20:104-5.

8. Del Vecchio CA, Feng Y, Sokol ES, ef al. De-differentiation
confers multidrug resistance via noncanonical PERK-Nrf2
signaling. PLoS Biol 2014;12:e1001945.

9. Duffy SW, Tabdr L, Fagerberg G, et al. Breast screening,
prognostic factors and survival—results from the Swedish
two county study. Br J Cancer 1991;64:1133-8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Esserman LJ, Shieh Y, Rutgers EJ, et al. Impact of mammo-
graphicscreeningon the detection of good and poor progno-
sis breast cancers. Breast Cancer Res Treat 2011;130:725-34.
Day NE, Williams DR, Khaw KT. Breast cancer screening
programmes: the development of a monitoring and evalua-
tion system. Br J Cancer 1989;59:954-8.

Swedish Organised Service Screening Evaluation Group. Ef-
fect of mammographic service screening on stage at presen-
tation of breast cancersin Sweden. Cancer2007;109:2205-12.
Fracheboud], Otto SJ, van DijckJA, Broeders MJ, Verbeek AL,
de Koning HJ on behalf of the National Evaluation Team for
Breast Cancer Screening (NETB). Decreased rates of advanced
breast cancer due to mammography screening in the Neth-
erlands. BrJ Cancer 2004;91:861-7.

TabarL, Dean PB, Chen TH-H, etal. The impact of mammogra-
physcreening on the diagnosis and management of early phase
breast cancer. In: Francescatti D, Silverstein M, eds. Selected
Topics in Breast Surgery. Berlin, Germany: Springer; 2013.
Duffy SW, Michalopoulos D, Sebuedegard S, Hofvind S.
Trends in aggregate cancer incidence rates in relation to
screening and possible overdiagnosis: a word of caution. /
Med Screen 2014;21:24-9.

Jorgensen KJ, Zahl PH, Gotzsche PC. Breast cancer mortality
in organised mammography screening in Denmark: com-
parative study. BMJ 2010;340:c1241.

Welch HG, Frankel BA. Likelihood that awoman with screen-
detected breast cancer has had her “life saved” by that screen-
ing. Arch Intern Med 2011;171:2043-6.

Haukka], Byrnes G, Boniol M, Autier P. Trends in breast can-
cer mortality in Sweden before and after implementation of
mammography screening. PLoS One 2011;6:e22422.

U.S. Preventive Services Task Force. Screening for breast
cancer: U.S. Preventive Services Task Force recommendation
statement. Ann Intern Med 2009;151:716-26,W236.

Nelson HD, Tyne K, Naik A, Bougatsos C, Chan BK, Humphrey
Lonbehalfofthe U.S. Preventive Services Task Force. Screen-
ing for breast cancer: an update for the U.S. Preventive Ser-
vices Task Force. Ann Intern Med 2009;151:727-37,W237-42.
Nelson HD, Tyne K, Naik A, et al. Screening for Breast Cancer:
Systematic Evidence Review Update for the U.S. Preventive
Services Task Force. Pub. no. 10-05142-EF-1. Rockville, MD:
Agency for Healthcare Research and Quality; 2009.
HumphreyLL, Helfand M, Chan BKS, Woolf SH. Breast cancer
screening: asummary of the evidence for the U.S. Preventive
Services Task Force. Ann Intern Med 2002;137:347-60.
Gotzsche PC, Nielsen M. Screening for breast cancer with
mammography. Cochrane Database Syst Rev 2009;:CD001877.
Autier P, Boniol M, Gavin A, Vatten LJ. Breast cancer mortality
in neighbouring European countries with different levels of
screening but similar access to treatment: trend analysis of
who mortality database. BMJ 2011;343:d4411.

Tabdr L, Vitak B, Chen TH, et al. Swedish two-county trial:
impact of mammographic screening on breast cancer mor-
tality during 3 decades. Radiology 2011;260:658-63.
Hellquist BN, Duffy SW, Abdsaleh S, et al. Effectiveness of
population-based service screening with mammography
for women ages 40 to 49 years: evaluation of the Swedish
Mammography Screening in Young Women (scry) cohort.
Cancer 2011;117:714-22.

Narod SA. Reflections on screening mammography and the
early detection of breast cancer: a Countercurrents series.
Curr Oncol 2014;21:210-14.

Jiini P, Zwahlen M. Itis time to initiate another breast cancer
screening trial. Ann Intern Med 2014;160:864-6.

Jiini P, Altman DG, Egger M. Systematic reviews in health
care: assessing the quality of controlled clinical trials. BMJ
2001;323:42-6.

Current Oncology, Vol. 22, No. 3, June 2015 © 2015 Multimed Inc.

225



BEYOND THE MAMMOGRAPHY DEBATE: A MODERATE PERSPECTIVE, Kaniklidis

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Shapiro S, Strax P, Venet L. Evaluation of periodic breast
cancer screening with mammography. Methodology and
early observations. JAMA 1966;195:731-8.

Shapiro S, Venet W, Strax P, Venet L, Roeser R. Selection,
follow-up, and analysis in the Health Insurance Plan Study:
arandomized trial with breast cancer screening. Natl Cancer
Inst Monogr 1985;67:65-74.

Aron J, Prorok PC. An analysis of the mortality effect in a
breast cancer screening study. Int ] Epidemiol 1986;15:36—43.
Fagerberg G. Experience from randomized controlled breast
screening with mammography in Ostergotland county,
Sweden: a preliminary report. Recent Results Cancer Res
1984;90:117.

Fagerberg G, Baldetorp L, Grontoft O, Lundstrom B, Manson
JC, Nordenskjold B. Effects of repeated mammographic
screening on breast cancer stage distribution. Results from
a randomised study of 92 934 women in a Swedish county.
Acta Radiol Oncol 1985;24:465-73.

Miller AB, To T, Baines CJ, Wall C. The Canadian National
Breast Screening Study-1: breast cancer mortality after 11
to 16 years of follow-up. A randomized screening trial of
mammography in women age 40 to 49 years. Ann Intern Med
2002;137:305-12.

Miller AB, To T, Baines CJ, Wall C. Canadian National Breast
Screening Study-2: 13-year results of a randomized trial in
women aged 50-59 years. J Natl Cancer Inst 2000;92:1490-9.
Moss S, Thomas I, Evans A, Thomas B, Johns L on behalf of
the Trial Management Group. Randomised controlled trial
of mammographicscreening in women from age 40: results
of screeningin the first 10 years. BrJ Cancer 2005;92:949-54.
Moss S, Waller M, Anderson TJ, Cuckle H on behalf of the
Trial Management Group. Randomised controlled trial of
mammographic screeningin women from age 40: predicted
mortality based on surrogate outcome measures. BrJ Cancer
2005;92:955-60.

Moss SM, Cuckle H, Evans A, Johns L, Waller M, Bobrow L
on behalf of the Trial Management Group. Effect of mam-
mographic screening from age 40 years on breast cancer
mortality at 10 years’ follow-up: a randomised controlled
trial. Lancet 2006;368:2053-60.

Johns LE, Moss SM on behalf of the Age Trial Management
Group. False-positive resultsin the randomized controlled
trial of mammographic screening from age 40 (“Age” trial).
Cancer Epidemiol Biomarkers Prev 2010;19:2758-64.

Johns LE, Moss SM on behalf of the Age Trial Management
Group. Randomized controlled trial of mammographic
screening from age 40 (“Age” trial): patterns of screening
attendance. J Med Screen 2010;17:37-43.

Yaffe MJ. Point: Mammography screening—sticking to the
science. Curr Oncol 2015;22:174-6.

Javitt MC. Section editor’s notebook: breast cancer screen-
ing and overdiagnosis unmasked. AJR Am ] Roentgenol
2014;202:259-61.

Kremer ME, Downs-Holmes C, Novak RD, et al. Neglecting
to screen women between the ages of 40 and 49 years with
mammography: whatis theimpacton breast cancer diagno-
sis? AJR Am ] Roentgenol 2012;198:1218-22.

Yen MF, Tabdr L, Vitak B, Smith RA, Chen HH, Duffy SW.
Quantifying the potential problem of overdiagnosis of ductal
carcinoma in situ in breast cancer screening. Eur J Cancer
2003;39:1746-54.

Duffy SW, Agbaje O, Tabdr L, et al. Overdiagnosis and over-
treatment of breast cancer: estimates of overdiagnosis from
two trials of mammographic screening for breast cancer.
Breast Cancer Res 2005;7:258—-65.

de Roos MA, van der Vegt B, de Vries J, Wesseling J, de
Bock GH. Pathological and biological differences between

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

screen-detected and interval ductal carcinoma in situ of the
breast. Ann Surg Oncol 2007;14:2097-104.

Matson S, Andersson I, Berglund G, Janzon L, Manjer J.
Non-attendance in mammographic screening: a study of
intra-urban differences from the city of Malmo, Sweden
1990-1994. Cancer Detect Prev 2001;25:132-7.

Zackrisson S, Andersson I, Manjer J, Janzon L. Non-atten-
dance in breast cancer screening is associated with un-
favourable socio-economic circumstances and advanced
carcinoma. Int J Cancer 2004;108:754-60.

Duffy SW, TabarL, Olsen AH, et al. Absolute numbers oflives
saved and overdiagnosis in breast cancer screening, from a
randomized trial and from the Breast Screening Programme
in England. J Med Screen 2010;17:25-30.

Duffy SW, Tabdr L, Chen HH, et al. The impact of organized
mammography service screening on breast carcinoma mor-
tality in seven Swedish counties. Cancer 2002;95:458-69.
Zackrisson S, Andersson I, Janzon L, Manjer J, Garne JP.
Rate of over-diagnosis of breast cancer 15 years after end of
Malmo mammographic screeningtrial: follow-up study. BMJ
2006;332:689-92.

Olsen AH, Agbaje OF, Myles JP, Lynge E, Duffy SW. Overdi-
agnosis, sojourn time, and sensitivity in the Copenhagen
mammography screening program. BreastJ2006;12:338—42.
Puliti D, Zappa M, Miccinesi G, Falini P, Crocetti E, Paci
E. An estimate of overdiagnosis 15 years after the start
of mammographic screening in Florence. Eur J Cancer
2009;45:3166-71.

Duffy SW, Parmar D. Overdiagnosis in breast cancer screen-
ing: theimportance oflength of observation period and lead
time. Breast Cancer Res 2013;15:R41.

EtzioniR, XiaJ, Hubbard R, Weiss NS, Gulati R. Areality check
for overdiagnosis estimates associated with breast cancer
screening. J Natl Cancer Inst 2014;106:dju315.

Beckmann KR, Lynch JW, Hiller JE, et al. A novel case-con-
trol design to estimate the extent of over-diagnosis of breast
cancer due to organised population-based mammography
screening. Int J Cancer 2015;136:1411-21.

Duffy SW, Chen THH, Smith RA, Yen AMF, Tabar L. Real and
artificial controversies in breast cancer screening. Breast
Cancer Manag 2013;2:519-28.

Feig SA. Pitfalls in accurate estimation of overdiagnosis:
implications for screening policy and compliance. Breast
Cancer Res 2013;15:105.

Feig SA. Screening mammography benefit controversies:
sorting the evidence. Radiol Clin North Am 2014;52:455-80.
Feig SA. Overdiagnosis of invasive breast cancer and pcis:
why do estimates vary? Breast Diseases: A Year Book Quarterly
2014;25:196-201.

Paci E onbehalf of the EuROSCREEN Working Group. Summary
of the evidence of breast cancer service screening outcomes
in Europe and first estimate of the benefitand harm balance
sheet. ] Med Screen 2012;19 (suppl 1):5-13.

Smith RA. The value of modern mammographyscreeningin
the control of breast cancer: understanding the underpin-
nings of the current debates. Cancer Epidemiol Biomarkers
Prev 2014;23:1139-46.

Engel JM, Stankowski-Drengler TJ, Stankowski RV, Liang
H, Doi SA, Onitilo AA. All-cause mortality is decreased in
women undergoing annual mammography before breast
cancer diagnosis. AJR Am J Roentgenol 2015;204:898-902.
Davidson AS, Liao X, Magee BD. Attitudes of women in their
forties toward the 2009 uspsTF mammogram guidelines:
a randomized trial on the effects of media exposure. Am J
Obstet Gynecol 2011;205:30.e1-7.

Welch HG, Passow HJ. Quantifying the benefits and harms of
screening mammography. JAMA Intern Med 2014;174:448-54.

226

Current Oncology, Vol. 22, No. 3, June 2015 © 2015 Multimed Inc.



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

BEYOND THE MAMMOGRAPHY DEBATE: A MODERATE PERSPECTIVE, Kaniklidis

Schwartz LM, Woloshin S, Sox HC, Fischhoff B, Welch HG. US
women’s attitudes to false positive mammography results
and detection of ductal carcinoma in situ: cross sectional
survey. BMJ 2000;320:1635-40.

Waller J, Douglas E, Whitaker KL, Wardle J. Women'’s re-
sponses to information about overdiagnosis in the U.K. breast
cancer screening programme: a qualitative study. BMJ Open
2013;3:€002703.

Hersch], Jansen], Barratt A, et al. Women'’s views on overdi-
agnosis in breast cancer screening: a qualitative study. BMJ
2013;346:f158.

Forbes LJ, Ramirez AJ on behalf of the Expert Group on In-
formation About Breast Screening. Offeringinformed choice
about breast screening. / Med Screen 2014;21:194-200.
Schwartz LM, Woloshin S, Fowler FJ Jr, Welch HG. Enthusiasm
for cancerscreeningin the United States. JAMA 2004;291:71-8.
Rosenbaum L. Invisible risks, emotional choices—mam-
mography and medical decision making. N Engl J Med
2014;371:1549-52.

Allen]D, Bluethmann SM, Sheets M, et al. Women’s responses
to changes in U.S. Preventive Task Force’s mammography
screening guidelines: results of focus groups with ethnically
diverse women. BMC Public Health 2013;13:1169.

Thomson MD, Siminoff LA. Perspectives on mammography
after receipt of secondary screening owing to a false positive.
Womens Health Issues 2015;25:128-33.

Vyas A, Madhavan S, Sambamoorthi U. Association between
persistence with mammography screening and stage at di-
agnosisamong elderly women diagnosed with breast cancer.
Breast Cancer Res Treat 2014;148:645-54.

Tan A, Kuo YF, Goodwin JS. Potential overuse of screening
mammography and its association with access to primary
care. Med Care 2014;52:490-5.

Smith RA, Brooks D, Cokkinides V, Saslow D, Brawley OW.
Cancer screeningin the United States, 2013: areview of current
American Cancer Society guidelines, currentissuesin cancer
screening, and new guidance on cervical cancer screeningand
lung cancer screening. CA Cancer J Clin 2013;63:88-105.
Waller J, Whitaker KL, Winstanley K, Power E, Wardle J. A
survey study of women’s responses to information about
overdiagnosis in breast cancer screening in Britain. Br J
Cancer 2014;111:1831-5.

Coldman A, Phillips N. Incidence of breast cancer and
estimates of overdiagnosis after the initiation of a popu-
lation-based mammography screening program. CMAJ
2013;185:E492-8.

Hersch J, Jansen J, Barratt A, et al. Overdetection in breast
cancer screening: development and preliminary evaluation
of a decision aid. BMJ Open 2014;4:e006016.

Squiers LB, Holden DJ, Dolina SE, Kim AE, Bann CM, Renaud
JM. The public’sresponse to the U.S. Preventive Services Task
Force’s 2009 recommendations on mammography screening.
Am J Prev Med 2011;40:497-504.

AlKhalili R, Shukla PA, Patel RH, Sanghvi S, Hubbi B. Read-
ability assessment of Internet-based patient education ma-
terialsrelated to mammography for breast cancer screening.
Acad Radiol 2015;22:290-5.

Hansberry DR, John A, John E, Agarwal N, Gonzales SF, Baker
SR. A critical review of the readability of online patient educa-
tion resources from RadiologyInfo.Org. AJR Am J Roentgenol
2014;202:566-75.

Biesecker BB, Schwartz MD, Marteau TM. Enhancing in-
formed choice to undergo health screening: a systematic
review. Am J Health Behav 2013;37:351-9.

Stacey D, Légaré F, Col NF, et al. Decision aids for people
facing health treatment or screening decisions. Cochrane
Database Syst Rev 2014;1:CD001431.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

Edwards AG, Naik G, Ahmed H, et al. Personalised risk com-
munication for informed decision making about taking
screeningtests. Cochrane Database Syst Rev2013;2:CD001865.
Public Health Agency of Canada (pHAC). Information on Mam-
mography for Women Aged 40 and Older: A Decision Aid for
Breast Cancer Screening in Canada. Ottawa, ON: PHAC; 2009.
[Available for download at: http://www.phac-aspc.gc.ca/
cd-mc/mammography-mammographie-eng.php; cited
16 January 2015]

BC Cancer Agency (Bcca). Breast Cancer Screening Decision
Aid [Web resource]. Vancouver, BC: Bcca; n.d. [Available at:
http://decisionaid.screeningbc.ca; cited 16 January 2015]
Coldman AJ, Phillips N, Wilson C, Sam J. Information for
physicians discussing breast cancer screening with patients.
BC Med ] 2013;55:420-8.

University of Sydney, Screening and Test Evaluation Program
(sTEP). Should I Continue Having Mammograms to Screen
for Breast Cancer? Sydney, Australia: sTEP; 2003. [Available
online at: http://www.psych.usyd.edu.au/cemped/docs/
Mammogram_DecisionAid.pdf; cited 20 December 2014]
Mathieu E, Barratt A, Davey HM, McGeechan K, Howard K,
Houssami N. Informed choice in mammography screening:
arandomized trial of a decision aid for 70-year-old women.
Arch Intern Med 2007;167:2039-46.

CorbelliJ, Borrero S, BonnemaR, et al. Physician adherence
to U.S. Preventive Services Task Force mammography guide-
lines. Womens Health Issues 2014;24:e313-19.

Pace LE, HeY, Keating NL. Trends in mammography screen-
ingrates after publication of the 2009 US Preventive Services
Task Force recommendations. Cancer 2013;119:2518-23.
Yao N, Bradley CJ, Miranda PY. Mammography use after the
2009 debate. J Clin Oncol 2014;32:4023-4.

Yao N, Hillemeier M. Disparities in mammography rate
amongimmigrant and native-born women in the U.S.: prog-
ress and challenges. J Immigr Minor Health 2014;16:613-21.
FrankE, Segura C. Health practices of Canadian physicians.
Can Fam Physician 2009;55:810-11.€7.

BurdaBU, Norris SL, Holmer HK, Ogden LA, Smith ME. Quality
varies across clinical practice guidelines for mammography
screening in women aged 40-49 years as assessed by AGREE
and AMSTAR instruments. J Clin Epidemiol 2011;64:968-76.
Brawley O, Byers T, Chen A, et al. New American Cancer
Society process for creating trustworthy cancer screening
guidelines. JAMA 2011;306:2495-9.

Hoffman RM, Lewis CL, Pignone MP, et al. Decision-
making processes for breast, colorectal, and prostate
cancer screening: the decisions survey. Med Decis Making
2010;30(suppl):53S-64S.

Hoffman RM, Elmore JG, Fairfield KM, Gerstein BS, Levin
CA, Pignone MP. Lack of shared decision making in cancer
screening discussions: results from a national survey. Am J
Prev Med 2014;47:251-9.

Hoffmann TC, Del Mar C. Patients’ expectations of the
benefits and harms of treatments, screening, and tests: a
systematic review. JAMA Intern Med 2014;175:274-86.
Schwartz LM, Woloshin S, Black WC, Welch HG. The role of
numeracy in understanding the benefit of screening mam-
mography. Ann Intern Med 1997;127:966-72.

Chamot E, Perneger TV. Misconceptions about efficacy of
mammography screening: a public health dilemma. J Epi-
demiol Community Health 2001;55:799-803.

Rothman RL, Montori VM, Cherrington A, Pignone MP.
Perspective: the role of numeracy in health care. J Health
Commun 2008;13:583-95.

Jorgensen KJ, Brodersen J, Hartling OJ, Nielsen M, Gotzsche
PC. Informed choice requires information about both ben-
efits and harms. J Med Ethics 2009;35:268-9.

Current Oncology, Vol. 22, No. 3, June 2015 © 2015 Multimed Inc.

227


http://www.phac-aspc.gc.ca/cd-mc/mammography-mammographie-eng.php
http://www.phac-aspc.gc.ca/cd-mc/mammography-mammographie-eng.php
http://decisionaid.screeningbc.ca/
http://www.psych.usyd.edu.au/cemped/docs/Mammogram_DecisionAid.pdf
http://www.psych.usyd.edu.au/cemped/docs/Mammogram_DecisionAid.pdf

BEYOND THE MAMMOGRAPHY DEBATE: A MODERATE PERSPECTIVE, Kaniklidis

106. RasmussenK, Jorgensen KJ, Gotzsche PC. Citations of scien-
tificresults and conflicts of interest: the case of mammogra-
phy screening. Evid Based Med 2013;18:83-9.

107. Heleno B, Thomsen MF, Rodrigues DS, Jorgensen KJ, Brod-
ersen J. Quantification of harms in cancer screening trials:
literature review. BMJ 2013;347:f5334.

108. Saitz R. “We do not see the lens through which we look”:
screening mammography evidence and non-financial con-
flicts of interest. Evid Based Med 2013;18:81-2.

109. Norris SL, Burda BU, Holmer HK, et al. Author’s specialty and
conflicts of interest contribute to conflicting guidelines for
screening mammography. J Clin Epidemiol 2012;65:725-33.

110. Kuhl CK. Why do purely intraductal cancers enhance on
breast MR images? Radiology 2009;253:281-3.

111. MorrisEA.Rethinkingbreast cancer screening: ultrarastbreast
magnetic resonance imaging. J Clin Oncol 2014;32:2281-3.

112. Kuhl C, Weigel S, Schrading S, et al. Prospective multicenter
cohort study to refine management recommendations for
women at elevated familial risk of breast cancer: the Eva trial.
J Clin Oncol 2010;28:1450-7.

113. Morris EA. Diagnostic breast MR imaging: current status and
future directions. Magn Reson Imaging Clin N Am 2010;18:57-74.

114. Kuhl CK, Schrading S, Strobel K, Schild HH, Hilgers RD,
Bieling HB. Abbreviated breast magnetic resonance imaging
(MR1): first postcontrast subtracted images and maximum-
intensity projection—a novel approach to breast cancer
screening with Mri1. J Clin Oncol 2014;32:2304-10.

115. Mango VL, Morris EA, David Dershaw D, et al. Abbreviated
protocol for breast Mmr1: are multiple sequences needed for
cancer detection? Eur J Radiol 2015;84:65-70.

116. Mann RM, Mus RD, van Zelst J, Geppert C, Karssemeijer
N, Platel B. A novel approach to contrast-enhanced breast
magnetic resonance imaging for screening: high-resolution
ultrafast dynamic imaging. Invest Radiol 2014;49:579-85.

117. Durand MA, Haas BM, Yao X, et al. Early clinical experience
with digital breast tomosynthesis for screening mammog-
raphy. Radiology 2015;274:85-92.

118. Lee CI, Cevik M, Alagoz O, et al. Comparative effectiveness
of combined digital mammography and tomosynthe-
sis screening for women with dense breasts. Radiology
2015;274:772-80.

119. Seidenwurm D, RosenbergR. Breast cancer screening with to-
mosynthesis and digitalmammography. JAMA 2014;312:1695.

120. Zuley ML, Guo B, Catullo V], et al. Comparison of two-di-
mensional synthesized mammograms versus original digital
mammograms alone andin combination with tomosynthesis
images. Radiology 2014;271:664-71.

121. Skaane P, Bandos Al, Gullien R, et al. Comparison of digi-
tal mammography alone and digital mammography plus
tomosynthesis in a population-based screening program.
Radiology 2013;267:47-56.

122. Skaane P, Bandos Al, Gullien R, et al. Prospective trial
comparing full-field digital mammography (FFDM) versus
combined rFrpDM and tomosynthesis in a population-based
screening programme using independent double reading
with arbitration. Eur Radiol 2013;23:2061-71.

123. Houssami N, Macaskill P, Bernardi D, et al. Breast screen-
ing using 2D-mammography or integrating digital breast
tomosynthesis (3D-mammography) for single-reading or
double-reading—evidence to guide future screening strate-
gies. Eur J Cancer 2014;50:1799-807.

124. Lourenco AP, Barry-Brooks M, Baird G, Tuttle A, Mainiero
MB. Changes in recall type and patient treatment following
implementation of screening digital breast tomosynthesis.
Radiology 2014;274:337-42.

125. Haas BM, KalraV, GeiselJ, RaghuM, Durand M, Philpotts LE.
Comparison of tomosynthesis plus digital mammography

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

and digital mammography alone for breast cancer screening.
Radiology 2013;269:694-700.

Rafferty EA, ParkJM, Philpotts LE, et al. Assessing radiologist
performance using combined digital mammography and
breast tomosynthesis compared with digital mammography
alone: results of a multicenter, multireader trial. Radiology
2013;266:104-13.

Ciatto S, Houssami N, Bernardi D, et al. Integration of 3D
digital mammography with tomosynthesis for population
breast-cancer screening (STORM): a prospective comparison
study. Lancet Oncol 2013;14:583-9.

Greenberg JS, Javitt MC, Katzen J, Michael S, Holland AE.
Clinical performance metrics of 3D digital breast tomosyn-
thesis compared with 2D digital mammography for breast
cancer screening in community practice. AJR Am J Roentgenol
2014;203:687-93.

McCarthy AM, Kontos D, Synnestvedt M, et al. Screening
outcomes following implementation of digital breast tomo-
synthesis in a general-population screening program. J Natl
Cancer Inst 2014;106:dju316.

OsésJM. Tomosynthesis: amajor advance that could replace
mammography in screening [Spanish, editorial]. Rev Senol
Patol Mamar 2015;28:1-2.

Hologic. P080003/S001 Hologic Selenia Dimensions C-View
Software Module. Bethesda, MD: U.S. Food and Drug Admin-
istration; 2014. [Available online at U.S. Food and Drug Admin-
istration, Radiological Devices Panel meeting materials: http://
www.fda.gov/downloads/AdvisoryCommittees/Committees
MeetingMaterials/MedicalDevices/MedicalDevicesAdvisory
Committee/RadiologicalDevicesPanel/UCM324864.pdf; cited
16 January 2015]

Skaane P, Bandos A, Eben E, et al. Two-view digital breast
tomosynthesis screening with synthetically reconstructed
projection images: comparison with digital breast tomo-
synthesis with full-field digital mammographic images.
Radiology 2014;271:655-63.

Zuckerman S, Margolies L, Cohen S, et al. Radiation dose in
the 2D and 3D components of digital breast tomosynthesis.
Research (Lambertville) 2014;1:998.

Gur D, Zuley ML, Anello M], et al. Dose reduction in digital
breast tomosynthesis (DBT) screening using synthetically
reconstructed projection images: an observer performance
study. Acad Radiol 2012;19:166-71.

Garayoa J, Hernandez-Giron I, Castillo M, Valverde J, Che-
valier M. Digital breast tomosynthesis: image quality and
dose saving of the synthesized image. In: Fujita H, Hara T,
Muramatsu C, eds. Breast Imaging. Proceedings of the 12th
International Workshop on Breast Imaging 2014; Gifu City,
Japan; 29 June-2 July 2014. Cham, Switzerland: Springer
International Publishing; 2014: 150-7.

Kopans DB. Digital breast tomosynthesis from concept to
clinical care. AJR Am J Roentgenol 2014;202:299-308.
Kopans DB. Anew erain mammography screening. Radiology
2014;271:629-31.

Geisel JL, Philpotts LE. Breast tomosynthesis: areplacement
or an adjunct to conventional diagnostic mammography?
Curr Breast Cancer Rep 2014;6:132-7.

Bernardi D, Caumo F, Macaskill P, et al. Effect of integrat-
ing 3D-mammography (digital breast tomosynthesis) with
2D-mammography on radiologists’ true-positive and false-
positive detection in a population breast screening trial. Eur
J Cancer 2014;50:1232-8.

Caumo F, Bernardi D, Ciatto S, et al. Incremental effect
from integrating 3D-mammography (tomosynthesis) with
2D-mammography: increased breast cancer detection evi-
dent for screening centresin a population-based trial. Breast
2014;23:76-80.

228

Current Oncology, Vol. 22, No. 3, June 2015 © 2015 Multimed Inc.


http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/MedicalDevices/MedicalDevicesAdvisoryCommittee/RadiologicalDevicesPanel/UCM324864.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/MedicalDevices/MedicalDevicesAdvisoryCommittee/RadiologicalDevicesPanel/UCM324864.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/MedicalDevices/MedicalDevicesAdvisoryCommittee/RadiologicalDevicesPanel/UCM324864.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/MedicalDevices/MedicalDevicesAdvisoryCommittee/RadiologicalDevicesPanel/UCM324864.pdf

141.

142.

143.

BEYOND THE MAMMOGRAPHY DEBATE: A MODERATE PERSPECTIVE, Kaniklidis

Yaffe MJ. Research in digital mammography and tomo-
synthesis at the University of Toronto. Radiol Phys Technol
2014;7:191-202.

Yaffe M]J, Mainprize JG. Digital tomosynthesis: technique.
Radiol Clin North Am 2014;52:489-97.

American College of Radiology (acr). CMS Establishes Breast
Tomosynthesis Values in 2015 MPES Final Rule [online news
article]. Reston, VA: Acr; 2014. [Available at: http://www.
acr.org/News-Publications/News/News-Articles/2014/
Economics/20141105-CMS-Establishes-Values-for-Breast-
Tomosynthesis-in-2015-Final-Rule; cited 16 January 2015]

144. U.S. Preventive Services Task Force (uspsTF). Draft Recom-

mendation Statement. Breast Cancer: Screening [Web page].
Rockville, MD: uspsTF; 2015. [Available at: http://www.us
preventiveservicestaskforce.org/Page/Document/
RecommendationStatementDraft/breast-cancer-screeningl
(link will become obsolete when the finalized version is
posted); cited 28 April 2015]

145. Adler FS, Adler HM. Sisters in Crime: The Rise of the New

Female Criminal. New York, NY: McGraw-Hill; 1975.

Current Oncology, Vol. 22, No. 3, June 2015 © 2015 Multimed Inc.

229


http://www.acr.org/News-Publications/News/News-Articles/2014/Economics/20141105-CMS-Establishes-Values-for-Breast-Tomosynthesis-in-2015-Final-Rule
http://www.acr.org/News-Publications/News/News-Articles/2014/Economics/20141105-CMS-Establishes-Values-for-Breast-Tomosynthesis-in-2015-Final-Rule
http://www.acr.org/News-Publications/News/News-Articles/2014/Economics/20141105-CMS-Establishes-Values-for-Breast-Tomosynthesis-in-2015-Final-Rule
http://www.acr.org/News-Publications/News/News-Articles/2014/Economics/20141105-CMS-Establishes-Values-for-Breast-Tomosynthesis-in-2015-Final-Rule
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementDraft/breast-cancer-screening1
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementDraft/breast-cancer-screening1
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementDraft/breast-cancer-screening1

