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Breast cancer is the most common cancer diagnosed in women worldwide, affecting
one in seven Dutch women during her lifetime. The Dutch nationwide breast cancer
screening programme was gradually implemented between 1989 and 1996, aiming to
reduce breast cancer mortality through early detection and thereby early treatment.
Indeed, the combination of early detection through screening and substantial
improvements in treatment, has resulted in a substantial decline in breast cancer
mortality in the last three decades. In 2014, the Dutch Health Council published a
report concluding that the screening programme is as effective as was originally
expected and that the benefits relevantly outweigh the harms. These harms are
mainly overdiagnosis (i.e., a woman is diagnosed with a breast cancer that would not
have become clinically relevant during her lifetime) and false positive screening
results (i.e., a woman is referred for further evaluation of an abnormality that does
not turn out to be breast cancer). A delicate balance exists between different
performance indicators of breast cancer screening, namely recall rate (percentage of
screened women referred with a positive screening examination), cancer detection
rate and false positive recall rate. In order for the screening programme to remain
effective for years to come, continued evaluation and optimisation of these indicators
is of utmost importance.

In this thesis, we therefore evaluated several aspects of the Dutch screening
programme, aiming to provide opportunities for further improvement. Studies in the
first part of this thesis focus on mammography reading strategies. Double reading by
two screening radiologists is considered standard of care in Dutch and European
guidelines. Previous studies comparing single reading to double reading mostly
employ non blinded double reading and date from the era of screen film
mammography as opposed to digital mammography which is currently the standard.
Based on the results from these studies, showing an increased cancer detection with
double reading, one would expect a comparable or even greater benefit with blinded
double reading of digital screening mammograms. However, studies addressing this
subject are lacking and it was therefore subject of study in this thesis. Our results
confirm a significant increase in cancer detection with blinded double reading, at the
expense of an acceptable increase in the number of recalls and false positive recalls.
We also found that in most cases where two radiologists disagree on whether or not a
woman should be recalled (a discordant recall), this concerns an abnormality with a
low suspicion for malignancy. These discordant recalls are therefore more likely to be
false positive recalls. False positive recalls cause psychological distress in women
involved and add to health care costs. In order to decrease false positive recall rates
and thereby improve breast cancer screening, it is important to gain insight in what
causes a discordant recall. We compared concordant and discordant recalls and found
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that there are no differences in the characteristics of breast cancers that are detected,
except for a more favourable tumour grade in case of a discordant recall. We did find
a difference in how these tumours appear on the screening mammogram. The
percentage of �subtle� mammographic abnormalities was higher in the group of
discordant recalls. Additional emphasis on the detection and classification of these
subtle abnormalities (architectural distortions and asymmetries) in training screening
radiologists might therefore be beneficial. There might also be a role for digital breast
tomosynthesis, which has been proven to better depict these abnormalities than
standard digital mammography.

The second part of this thesis focussed on the role of screening technologists´
reading and training on screening outcome. One of our aims was to study whether the
technologist´s reading of screening mammograms could be used to decide which
discordant radiologist readings should be recalled, thereby hopefully decreasing recall
rates and false positive recalls. Unfortunately, our findings indicate that the
technologist´s reading provides no substantial discriminating ability in case of a
discordant reading between two radiologists. Although aforementioned strategy
would lower recall rates and false positive recall rates, this lack of discriminating
ability combined with a decrease in cancer detection rate leads to our conclusion that
it has no added value in the Dutch screening programme. We also studied the role of
6 weekly quality assurance sessions (which, among other things, serve as training
sessions for screening technologists) in additional cancer detection and found that it
has limited value.

In the third part of this thesis, we focussed on additional breast abnormalities that
are found during the clinical work up of recalled women after recall. We found that
even though most of these abnormalities prove to be benign, they do comprise breast
cancers in about 15 to 20 % of cases and tumour characteristics do not differ
significantly from those of breast cancers detected through screening. In women with
a breast cancer detected through screening and an additional abnormality in the same
breast, positive predictive value of biopsy of this additional abnormality was higher
compared to women with a benign recalled lesion and an additional abnormality.

Results from this thesis are relevant to health care professionals involved in breast
cancer screening and breast cancer care. As mentioned before, it is important to
continuously evaluate and optimise the screening programme, in order for it to
remain effective. The currently employed reading strategy, radiologist blinded double
reading, is indeed superior to single reading and we aimed to provide insight into
causes of discordant recalls between radiologists, providing possible strategies to
decrease false positive recalls. The latter is also very relevant to women participating
in the screening programme because they are likely to experience psychological
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distress following a false positive recall. For both screening radiologists and clinical
radiologists involved in the workup of recalled women, we stress the importance of
careful evaluation of both breasts on mammography, especially in the presence of an
abnormality. This vigilance would limit so called �satisfaction of search�, where
radiologists, when having found one abnormality overlook a second one. We also
advise clinical radiologists to maintain a low threshold for biopsy of an additionally
detected abnormality in women with a screen detected breast cancer.

Apart from being published in international peer reviewed journals, parts of the
research presented in this thesis have been presented at national and international
meetings. Results from chapter 4.2 have been published in the newsletter from the
Netherlands Comprehensive Cancer Organisation (IKNL) and were also featured on a
large community website for medical imaging professionals worldwide. Results from
this thesis have thereby been made available to health care professionals both
nationally and internationally.




