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Digital breast tomosynthesis in
screening - does it reduce the
recall rate?
By Dr A J Maxwell

Digital breast tomosynthesis (DBT)
has rapidly been adopted by the
breast screening community as a
useful adjunct to, and possibly even
a replacement for, conventional 2D
digital mammography. Its superior
sensitivity to 2D mammography for
cancer detection is now well established but the evidence for its effect
on screening recall rates is less consistent.
This article summarises the results
of a recent randomised UK trial of
DBT in screening the most challenging group, the younger women
at increased risk. The study demonstrated no significant difference in
recall rates between those who were
screened with 2D mammography
only and those screened with 2D
plus DBT.
There was, however, evidence of a
radiologist learning curve in reading screening DBT examinations.
The potential future role of DBT in
screening is discussed.

The Author

Since its commercial introduction several years ago, digital
breast tomosynthesis (DBT) has quickly become established as an essential tool in many breast centres. During
the DBT examination the x-ray tube of the mammography
machine performs a series of low dose exposures of the
compressed breast as it swings through an arc, and these
are then reconstructed into a series of 1mm thick slices.
It is not a true 3D technology, as the appearances on each
slice are influenced by the composition of the tissues in
the adjacent slices. The radiation dose is similar to that of
a conventional 2D mammogram, which can additionally
be performed under the same breast compression as the
DBT. This dual examination therefore uses double the
radiation of a single examination, and dose considerations
have led to the development of software enabling reconstruction of a synthetic 2D mammogram from the DBT
dataset as a potential replacement for the conventional 2D
mammogram.
DBT has been shown to be at least as accurate as focal
compression views in the assessment of screen detected
abnormalities [1, 2, 3] and is useful in the assessment of
symptomatic women [4, 5]. It provides a better assessment
of the extent of malignancy than 2D mammography [6]
and is increasingly used for image-guided biopsy [7].
Digital breast tomosynthesis in primary
screening

Large studies of DBT in population screening such as the
Oslo [8], Malmo [9] and STORM [10, 11] studies have
shown a significantly higher sensitivity for the combination of 2D mammography and DBT compared to 2D
mammography alone. The Oslo study reported a 27%
higher cancer detection rate. As there was no increase
in the detection of in situ disease, this equated to a 40%
increase in invasive cancer detection. Similar findings have
been seen in observational studies performed following
the service introduction of DBT [12, 13].
Routine screening using DBT is now undertaken in an
increasing number of centres in the USA and in some
European countries. It is commonly performed together
with 2D mammography, particularly as microcalcifications
can be difficult to judge on DBT. There is now reasonably
robust evidence that DBT plus synthetic 2D (S2D) mammography is diagnostically equivalent to DBT plus
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conventional 2D mammography [11, 14], and the lower
overall dose has led to S2D replacing 2D for screening in
some centres.

“...The study showed no significant
difference in either the overall recall rates
between the groups .... or in the false
positive recall rates...”

Composite densities are a common cause of false positive 2D
mammograms. The ability of DBT to resolve these should,
therefore, result in a reduction in the number of false positive recalls from screening, and indeed some studies have
shown this to be the case [15, 16]. Other studies, however,
have suggested that the recall rate is not affected by the
addition of DBT, or may even increase [9] [11]. We have
performed a study focusing on recall rates in perhaps the
most challenging group of women undergoing screening,
namely the younger, higher risk women.
Digital breast tomosynthesis in screening young
higher risk women

This study [17] was performed in women aged 40 to 49
attending family history services and referred for, or currently undergoing, annual mammographic screening in
two UK breast centres. These women are often particularly
anxious because of their increased risk. Furthermore, their
breast density is on average higher than that of older women,
and this increases the likelihood of composite densities
which may result in recall for further assessment.
The study was designed to compare false positive recall rates
with 2D mammography alone and 2D plus DBT and is, to
our knowledge, the first published prospective randomised
controlled trial of DBT in screening. Mammography was
performed on Hologic Selenia Dimensions equipment.
Eligible and consenting women undergoing incident (second or subsequent round) screening were randomised to
undergo either 2D mammography alone or 2D plus DBT.
A year later those who remained in the study received the
alternate examination, i.e. those who had 2D the first time
then had 2D plus DBT, and vice versa. All examinations were
double read by two radiologists with experience of DBT
in screening assessment. Disagreement between the radiological opinions was resolved by consensus discussion, with
arbitration by a third radiologist if necessary. Recruitment
of women undergoing prevalent (first round) screening also
took place but this was halted part way through the study
due to a below target recruitment rate.
A total of 1227 women undergoing incident screening were
recruited, and of these 1170 had 2D only and 1175 2D plus
54
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DBT examinations. The study showed no significant difference in either the overall recall rates between the groups
(2D 2.8%; 2D plus DBT 2.7%) or the false positive recall
rates (2D 2.4%; 2D plus DBT 2.2%). One interesting finding
was that in the first year of the study there were significantly more 2D plus DBT examinations which were scored
as abnormal by one or both readers but were judged to be
normal at consensus/arbitration (and the women therefore
not recalled) than in the second year. This suggests an initial
lack of confidence in reading DBT screening examinations
(particularly in dismissing benign asymmetric densities)
which then improved with experience.
The findings suggest that, at least in our practice, there is
little or nothing to be gained by adding DBT in terms of
reducing recall rate in these younger women. As recall rates
tend to be lower in older women due to their lower breast
density, one would expect the same conclusion to hold true
for women in the UK’s population screening age group (50
to 70 years), although this does require confirmation with
further research. Centres with higher recall rates may obtain
some reduction from the addition of DBT, although arguably double reading with robust consensus/arbitration (as in
our centres) could achieve the same goal. The recall rates in
this study were surprisingly low, even for the 2D only examinations. Most of our population screening is carried out
using mammography machines from another manufacturer,
and it is possible that 2D false positive rates vary according
to the machine used.
Unanswered questions about DBT in screening

Although DBT is being increasingly used in population
screening, there remain a number of unanswered questions
about its role, in particular whether there are defined subgroups of women that would benefit from its use and about
its cost effectiveness.
The sensitivity of mammography is inversely related to
breast density due to the masking effect of fibroglandular tissue [18]. Although the sensitivity of DBT has been
reported to be higher than 2D mammography in breasts of
all densities, there is evidence to suggest that women with
denser breasts are most likely to benefit [11]. DBT may
therefore have a role for screening these women in a stratified screening programme.
There has been almost universal disregard among the
authors of the published DBT studies of the prevalent/
incident screening status of the women studied. This is of
fundamental importance, as women undergoing screening
for the first time have a substantially higher false positive
recall rate than those being screened for the second or subsequent time (7.9% v. 3.0% in the UK population screening
programme) due to the absence of previous mammograms
for comparison. DBT may be more useful in reducing false
positive recalls in this group than in previously screened
women. Furthermore, the workload resulting from screening only prevalent women with DBT (predominantly the
longer reading times) would be much easier to manage than
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if DBT were used for screening all women. This limited
additional workload may be offset to a certain extent by a
reduction in false positive recalls for assessment, thus also
addressing one of the harms of screening.

“...There has been almost universal disregard
among the authors of published DBT studies
of the prevalent/incident screening status of
the women studied...”
The cancer detection performance for women undergoing
repeat screening with DBT remains to be seen. The high
detection performance reported in many of the large DBT
studies is almost certainly due to some extent to the ‘prevalent
screen effect’, whereby the first use of the higher sensitivity
new technology detects additional cancers that wouldn’t have
been detected with the standard technology. The detection
rate for DBT may then drop towards the pre-DBT level for
subsequent rounds, although there may be an overall downshift in the size of screen-detected cancers. One would hope
to see fewer interval cancers in women screened with DBT,
but robust data on interval cancer rates are not yet available.

“... The high detection performance reported
in many of the large DBT studies is almost
certainly due to some extent to the ‘prevalent
screen effect’...”
The high sensitivity of DBT for the detection of small spiculate masses (typically low grade invasive cancers) has raised
the question of whether screening with DBT increases overdiagnosis. This may be an argument for concentrating DBT
usage in younger women, in whom slow growing cancers
would otherwise eventually present symptomatically and
would therefore not be overdiagnosed.
The multicentre PROSPECTS study (Prospective Randomised Trial of Digital Breast Tomosynthesis (DBT) Plus
Standard 2D Digital Mammography (2DDM) or Synthetic
2D Digital Mammography (S 2D) Compared to Standard
2D Digital Mammography in Breast Cancer Screening) will
randomise 100,000 women undergoing population screening in the UK and will hopefully provide answers to some of
these important questions.
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