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Are the initial benefits of digital breast
tomosynthesis (DBT) sustained?
By Dr. M. Bahl

(during which time all women were screened with DBT
and DM) [8]. Two analyses were performed: one at the
Multiple studies conducted in Europe and the United population level that compared performance metrics over
States have demonstrated the advantages of digital time (DM group versus DBT1 [year 2013], DBT2 [year
breast tomosynthesis (DBT) over two-dimensional 2014], DBT3 [year 2015], DBT4 [year 2016], and DBT5
digital mammography (DM) for screening purposes. [year 2017] groups) and one at the individual level that
Specifically, as compared to screening DM, screening compared metrics based on screening round (0 previous
DBT has led to higher rates of invasive cancer detection DBT versus 1 previous DBT, 2 previous DBT, 3 previous
with a concurrent decline in false-positive examina- DBT, and 4+ previous DBT). Performance metrics were
tions [1-6]. For example, in a prospective comparative compared using multivariable logistic regression models
study from Italy, the cancer detection rate was 5.3 per after adjustments were made for age, race, mammographic
1000 examinations with DM, compared to 8.1 per 1000 breast density, and interpreting radiologist.
examinations with combined DBT and DM (P < .0001)
No significant changes in cancer detection rates were
[1]. The authors also reported that fewer false-positives observed between the DM and DBT1-5 groups (4.6 per
resulted from combined DBT and DM compared to DM 1000 examinations with DM versus 4.9-5.8 per 1000
only.
examinations
with
The results of early
DBT1-5 groups, P = .08
investigations based on “... there are relatively scarce data with regard to to P = .95) [8]. This
reader studies with canfinding suggests that
whether or not the benefits of DBT are
cer-enriched cases and
higher cancer detection
maintained over time and after
single-site retrospective
rates with DBT may
multiple rounds of screening...”
studies have been valinot occur at practices
dated with subsequent
that attain a high canprospective trials and multi-site studies. However, cer detection rate with DM alone. Despite no signifimost studies report performance metrics that are based cant changes in overall cancer detection rates, more cases
on the prevalent (or first) round of screening, and thus of invasive cancer relative to ductal carcinoma in situ
there are relatively scarce data with regard to whether were observed with the DBT2, DBT3, and DBT5 groups,
or not the benefits of DBT are maintained over time as compared to the DM group. This preferred ratio of
and after multiple rounds of screening [7-9]. As a invasive cancer relative to ductal carcinoma in situ may
higher cancer detection rate can be seen when DBT contribute to optimizing outcomes from mammography.
(or other new imaging modality) is used to screen a The study also found that the highest rate of cancer detecpopulation of women for the first time, emerging data tion was seen with the first round of screening (6.1 per
provide insights into the performance of DBT beyond 1000 examinations with the first DBT examination versus
the first round.
4.4–5.7 per 1000 examinations with at least one previous
DBT examination, P = .001 to P = .054), confirming the
ARE THE INITIAL BENEFITS OF DBT SUSTAINED?
prevalence effect that is observed with baseline screening
A retrospective study was performed of 304,630 screen- examinations.
ing mammograms obtained at Massachusetts General
A lower abnormal interpretation rate was seen in
Hospital (Boston, Massachusetts, USA) from March 2008 to the DBT1 group compared to the DM group (6.6%
February 2011 (during which time all women were screened versus 7.3%, P < .001), which continued to be lower
with DM only) and from January 2013 to December 2017 in the DBT2, DBT3, and DBT5 groups (P < .001 to P
= .02) [8]. The decrease in abnormal interpretation
rate was also observed after the first round of screenThe Author
ing (P < .001 to P = .002). Higher specificity was seen
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in the DBT1 group compared to the DM group (93.9%
versus 93.1%, P < .001), which continued to be higher
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in the DBT2, DBT3, and DBT5 groups (P < .001 to P
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= .004). Higher specificity was also observed after the
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first round of screening (P < .001 to P = .01). Although
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the magnitude of differences observed was small (e.g.,
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0.4%-0.7% for abnormal interpretation rate), these
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results demonstrate that the advantages of lower abnormal
interpretation rates and higher specificity with DBT are
sustained over time and after the first round of screening.
ADDITIONAL EVIDENCE IN SUPPORT OF THE SUSTAINED
BENEFITS OF DBT

Further evidence in support of the sustained benefits of
DBT comes from a retrospective study of 67,350 screening
mammograms obtained at the Hospital of the University
of Pennsylvania (Philadelphia, Pennsylvania, USA) from
September 2010 to August 2011 (during which time all
women underwent screening with DM) and from October
2011 to September 2016 (during which time all women
underwent screening with DBT and DM) [9]. Similar to
the aforementioned study, analyses were performed at the
population and individual levels. In the population-level
analysis, nonsignificant increases in cancer detection rate
were seen with DBT (5.0 per 1000 women screened with
DM versus 5.3-6.6 per 1000 women screened with DBT, P =
.25). Of note, the results from the study suggest that more
poor-prognosis cancers are detected with DBT than DM,
although this finding requires validation with larger studies with long-term follow-up. The study also found a lower
abnormal interpretation rate for the combined DBT groups
than the DM group (8.0% versus 10.4%, P < .001), and this
reduction in abnormal interpretation rate was sustained over
several years and multiple rounds of screening examinations.
Sustained improvements were also seen with specificity,
positive predictive value 1, and positive predictive value 3.
Two-year data from a European study add to the growing
body of evidence in support of the sustained impact of DBT

[7]. In a retrospective review that analyzed data from BreastScreen Norway, 35,736 women underwent two consecutive
screening mammographic examinations – DM after DBT,
DM after DM, DBT after DBT, and DBT after DM. In the
second round of screening, cancer detection rates were 4.3 per
1000 for DM after DBT, 4.6 per 1000 for DM after DM, 8.3
per 1000 for DBT after DBT, and 9.9 per 1000 for DBT after
DM. Abnormal interpretation rate was 3.6% for DM after DM
and was lower than 3.6% for all other groups (P < .001). The
lowest abnormal interpretation rate (1.9%) was seen among
women who underwent DBT after DBT.
IMPLICATIONS FOR THE FUTURE

The studies thus far demonstrate that the advantages of
lower abnormal interpretation rates and higher specificity
with DBT are sustained at the population and individual
levels. The resultant reduction in diagnostic imaging may
lead to savings in health care costs, resources, and time,
while reducing the ensuing anxiety for patients [10]. In
addition, the resources and time saved by decreasing abnormal interpretation rates may offset the additional time that is
needed to interpret DBT examinations as compared to DM
examinations [11]. In fact, a study of 450 breast conservation therapy patients with follow-up DM (n=288) or DBT
(n=162) found that the estimated cost per patient, including
downstream workup, was $237.83 in the DM group and
$216.14 in the DBT group [12].
However, the findings with regard to cancer detection with
DBT are mixed. The increase in cancer detection seen with a
woman’s first DBT examination may not be sustained over time,
but findings do suggest that differences exist in the biology of

Figure 1. 82 year old female presented for screening mammography. Left Panel: Left mediolateral oblique 2D view. Second Panel from left: Left mediolateral oblique
tomosynthesis image. Second Panel from right: Left mediolateral tomosynthesis image. There is architectural distortion in the superior aspect of the left breast at posterior
depth, best seen on the tomosynthesis views (arrows). Right Panel: The finding persisted on the left oblique mediolateral spot compression tomosynthesis view (arrow).
No correlate was seen on the craniocaudal view nor on ultrasound. Tomosynthesis-guided core needle biopsy was subsequently performed, which yielded grade 2 invasive
ductal carcinoma.
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Safety and Biological Effects in MRI
Ed by D Shrivastava & J TVaughan
Pub By Wiley Blackwell Dec 2020; 536 Pages Hardcover $190

In vivo magnetic resonance
imaging (MRI) has evolved into
a versatile and critical, if not
‘gold standard’, imaging tool with
applications ranging from the
physical sciences to the clinical
‘-ology’. In addition, there is a
vast amount of accumulated but
unpublished inside knowledge
on what is needed to perform a
safe, in vivo MRI. The goal of
this comprehensive text, written
by an outstanding group of world
experts, is to present information about the effect of the MRI
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environment on the human body,
and tools and methods to quantify such effects. By presenting
such information all in one place,
the expectation is that this book
will help everyone interested in
the Safety and Biological Effects
in MRI find relevant information
relatively quickly and know where
we stand as a community. The
information is expected to improve
patient safety in the MR scanners
of today, and facilitate developing
faster, more powerful, yet safer MR
scanners of tomorrow.
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