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Tomosynthesis in breast screening: great expectations?
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Digital breast tomosynthesis, also known as three-
dimensional mammography, has been under investi
gation as a replacement for or complement to 
two-dimensional (2D) digital mammography in 
breast cancer screening for some years, with several 
prospective, population-based trials reporting increased 
cancer detection.1 So far, published studies have been 
of paired design, in which each woman is her own 
control—ie, imaged with both digital mammography 
and digital breast tomosynthesis, read and reported in 
separate reading groups with either stand-alone digital 
breast tomosynthesis, or digital breast tomosynthesis 
in combination with digital mammography or so-
called synthetic digital mammography in the digital 
tomosynthesis group. The paired study design is efficient 
when used to assess screening performance measures 
such as percentages of cancer detection and recall. 
Even if early screening performance measures indicate 
increased breast cancer detection with digital breast 
tomosynthesis, whether this design translates into lower 
proportions of interval cancer and improved long-term 
reduction in breast cancer mortality, compared with 
2D mammography screening, should be elucidated. This 
assessment cannot be done in a paired study because all 
women undergo both techniques. Randomised controlled 
trials such as the To-Be trial2 by Solveig Hofvind and 
colleagues, reported The Lancet Oncology, are therefore 
needed. Breast cancer mortality as an endpoint requires 
large numbers of women, multiple sites, and extended 
follow-up, and policy decisions are unlikely to wait a 
decade; therefore, a potential reduction in the proportions 
of interval cancer is an important surrogate measure.3

Hofvind and colleagues’ conclusion that “digital 
breast tomosynthesis and synthetic 2D mammogram 
is not significantly different from standard digital 
mammography as a screening tool for selected breast 
cancer screening outcome measures in a population-
based screening programme,” raises the question of 
whether this is the beginning of the end of digital breast 
tomosynthesis screening, or whether we should we 
consider these results in context and learn from them. 
Screening with digital breast tomosynthesis comes 
at a higher cost and longer reading time, but with the 
expectation that digital breast tomosynthesis cancer 
detection will be much better than 2D mammography. 

The modest increase in cancer detection with digital 
breast tomosynthesis in the To-Be trial, by contrast 
with the prospective paired trials, requires explanation. 
Hofvind and colleagues suggest the possibly diminished 
statistical power, use of a first-generation digital breast 
tomosynthesis and synthetic digital mammography unit, 
and radiologists with little digital breast tomosynthesis 
experience as plausible explanations. Because digital 
breast tomosynthesis is a fairly new technique with 
poineering trials starting around 2012, radiologists were 
inexperienced with this technique also in earlier trials,4,5 
so perhaps the inexperienced radiologists are not the 
main factor contributing to the lower detection rate in 
the To-Be trial. Commercial digital breast tomosynthesis 
systems are quite different, with variation possible in the 
sweep angle, number of projections, dose distribution, 
and image reconstruction methods.6 In addition to 
the potential differences in the technology, human 
readers and their perception—frequently considered 
the weakest link in radiology—might also be a potential 
cause of the modest increase in cancer detection. From 
mammography and other areas in radiology, we know 
that perception is crucial for human detection and varies 
with experience.7 How the images are presented to the 
screen-reading radiologist and how they then search the 
images (image volumes in digital breast tomosynthesis) 
for pathology is also important. The reader protocol 
in To-Be is quite extensive, starting with the synthetic 
2D mammogram, followed by thicker tomosynthesis 
slices (10 mm slabs), and then the thinner original 1 mm 
tomosynthesis slices, all in two projections. Synthetic 
2D mammograms have been shown to be as good as 
digital mammography in conjunction with digital breast 
tomosynthesis.4 Synthetic mammograms do not contain 
as much information as a tomosynthesis stack and should 
be used as an overview or for comparison with previous 
digital mammography, not for sole diagnosis. Further
more, slabs that are too thick (ie, 10 mm) might have 
a negative effect on sensitivity.8 Thus, the order of the 
reading and the type of images used might have had an 
effect on the sensitivity and specificity. Additionally, we 
do not know to what extent the radiologists searched 
the full tomosynthesis volume (1 mm slices). If regions 
of the breast containing cancers that would be visible on 
digital breast tomosynthesis do not register as suspicious 
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on synthetic 2D mammograms, there is a risk of a kind 
of satisfaction of search (ie, the radiologist not searching 
those parts of the tomosynthesis stack rigorously).7 In 
future, the combination of a radiologist and artificial 
intelligence might help to avoid such effects.

Encouraging findings from the To-Be trial are the lower 
proportion of recall and lower consensus for women 
screened with digital breast tomosynthesis versus digital 
mammography, and the higher positive predictive value 
for recalls for digital breast tomosynthesis compared 
with digital mammography, in concordance with many 
of the retrospective digital breast tomosynthesis studies 
done in the USA.1 These are important outcomes in 
a screening scenario, and are contrary to most of the 
paired trials in which recall was increased with digital 
breast tomosynthesis; however, the baseline recall 
percentage with digital mammography was lower in 
these trials (2·5%5 and 2·6%9) compared with the To-Be 
trial (4·0%) and the US studies.1

The To-Be trial is the first completed randomised, 
controlled trial with digital breast tomosynthesis, 
embedded in a real-world, population-based screening 
programme, and is an important contribution to the 
understanding and evidence of early implementation of 
digital breast tomosynthesis in breast screening. Given 
that this is the first randomised trial of this technology, 
it has the potential to contribute important future 
information on interval cancers. The study illustrates the 
complex interplay between new techniques and human 
readers in high-volume screening, and the challenges 
we will face in a possible future implementation phase 
of a new technology. The To-Be trial is probably not the 
beginning of the end of digital breast tomosynthesis 

screening, rather it heralds the arrival of randomised, 
controlled trials of tomosynthesis screening, with 
several now in progress.10
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Genetics to epigenetics: targeting histone deacetylases in 
hormone receptor-positive metastatic breast cancer

During the past decade, the use of combination targeted 
therapies for hormone receptor-positive, HER2-negative 
metastatic breast cancer has increased substantially. 
Besides approval of mTOR and CDK4 and CDK6 inhibitors 
in combination with endocrine therapy as second-
line or later treatment,1,2 positive results have been 
reported3 with an α-specific PI3K inhibitor, alpelisib, in 
combination with endocrine therapy for patients with 

hormone receptor-positive, HER2-negative, metastatic 
breast cancer who have PIK3CA mutations. In addition to 
genetic alterations, epigenetic modification via histone 
deacetylases (HDACs) is another putative mechanism by 
which gene expression patterns can be changed, leading 
to cellular growth and proliferation.4 In preclinical models 
of endocrine-resistant breast cancer, HDAC inhibition 
can restore oestrogen receptor dependency on, and 
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