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Breast screening review—a radiologist’s perspective
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ABSTRACT. Recently published articles in the lay press and scientific journals have
questioned the value of breast screening, and have raised concerns about both possible
harmful effects and the information provided for females when they receive their screening
invitation. A review of data from screening trials and the process for providing information
for the public on screening has been announced by Professor Sir Mike Richards, National
Clinical Director for Cancer. What are the major issues involved and what expectations
should radiologists and other members of the screening team have of the review?
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The National Breast Screening Programme was started
in 1989 and fully implemented across the UK by 1995
following an analysis of the evidence available at the
time [1]. The programme offers regular 3-yearly mam-
mography from the age of 50 years for the early detection
and treatment of breast cancer—in 2008/9, over 2 000 000
females were screened and 16 535 cancers were diag-
nosed, of which .10 000 were either small (,15 mm in
diameter) invasive cancer or ductal carcinoma in situ
(DCIS) [2]. The programme has been improved over the
last 20 years through developments such as two-view
mammography and the extension of the invitation age to
70 years following rigorous evaluation through research
and pilot projects. Current programme developments
include an evaluation of a further extension of the age
range for screening—one additional screen between 47
and 50 years and one additional screen between 70 and
73 years [3], and the provision of specialised screening,
including the use of MRI, for younger females with a
high genetic risk of breast cancer [4]. Recently published
articles in the lay press [5, 6] and scientific journals have
questioned the value of breast screening [7, 8], and have
raised concerns about both possible harmful effects [9–
12] and the information provided for females when they
receive their screening invitation [13, 14]. A review of data
from screening trials and the process for providing
information for the public on screening has been
announced by Professor Sir Mike Richards, National
Clinical Director for Cancer [15]. What are the major issues
involved and what expectations should radiologists and
other members of the screening team have of the review?

For all screening programmes, where a test is offered
to a population of predominantly asymptomatic healthy
individuals, the potential benefits must be considered in
relation to the potential harmful effects to individuals
and to the population as a whole. Mammography

screening is effective in detecting small invasive breast
cancers and cases of in situ carcinoma, many of which are
asymptomatic. The effect of screening on decreasing
premature deaths from breast cancer has been the subject
of extensive study by large, carefully conducted trials
carried out in Europe and North America over the past
four decades. The results of these trials have been the
subject of review and meta-analysis summarised in the
International Agency for Research on Cancer 2002
publication [16]. Results of the trials have been updated
[17–19] and, recently, long-term 30-year follow-up data
from the Swedish Two County Trial have been pub-
lished, showing a significant reduction in breast cancer
mortality in females invited for screening (relative risk of
death from breast cancer50.69, 95% confidence interval
0.56–0.84; p,0.0001) [20]. There have been improvements
in 1-, 5- and 10-year survival rates for females diagnosed
with breast cancer in the UK over the past three decades,
accompanied by a progressive decrease in the number of
deaths, despite a rise in the incidence [21–23]. This
improvement is likely to be due to both diagnosis at an
earlier stage, through screening and earlier symptomatic
presentation, and improvements in treatment by specia-
list teams and greater use of hormone and chemotherapy
[24, 25]. Further advances in therapeutic regimes for both
early and advanced breast cancer are being incorporated
into recommendations for clinical practice as evidence
becomes available [26]. Lower breast cancer survival
rates in the UK than in other northern European
countries are likely to be a result of patients having
more advanced disease at diagnosis [27, 28].

The potential harmful effects of screening are related to
the diagnosis and treatment of some females with cancers
that perhaps might not have progressed to cause
symptomatic disease—so-called ‘‘over-diagnosis’’—and
the lack of specificity of mammography leading to recall
for further tests for many healthy females without cancer.

The variation in the growth rate of breast cancers
results in the detection of some very slow-growing
tumours, for which the effect of mammography
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screening may be to bring forward the time of diagnosis
without any effect on the final outcome or time of death–
lead time bias.

The number of such cases of over-diagnosis has been
debated extensively. The conclusion of the Advisory
Committee Report of 2006 [29] was that such cases that
might not have progressed to symptomatic disease
amount to one-eighth of all invasive cancers detected
[30, 31]. The detection and diagnosis of such cases are
inevitable in screening practice because mammographic
features of malignancy do not allow the screening team
to reliably distinguish between low-grade indolent
disease and high-grade aggressive disease—a small
cluster of microcalcification may be due to an area of
low-grade DCIS or may be the only sign of a grade III
invasive carcinoma [32, 33]. Small, low-grade lymph
node negative cancers are also diagnosed in sympto-
matic practice as more females present with minimal
symptoms following extensive public health education
campaigns. Experience from both screening and sympto-
matic diagnostic practice demonstrates that breast cancer
is a heterogeneous disease and encompasses a spectrum
of conditions with different growth rates, biological
behaviour and potential for metastatic spread.

Different treatments are being developed and evaluated
for the wide range of different breast cancers diagnosed—
the focus should be on avoiding ‘‘over-treatment’’ rather
than over-diagnosis. The screening programme has
recognised the uncertainties that result, particularly with
regard to choice of treatment, and has supported research
and auditing in order to improve knowledge and under-
standing of the biological behaviour and natural history of
all types of invasive cancer, in situ disease and borderline
conditions including atypical epithelial hyperplasia and
lobular neoplasia. The Sloane Project now has .7000 cases
of DCIS recorded with imaging, pathology and treatment
details and is currently gathering follow-up data. This is
an invaluable resource that is helping to improve both the
management of in situ breast disease and the quality of
information provided to patients [34]. Further prospective
studies are being considered to examine the results of
conservative treatment or surveillance for females diag-
nosed with indolent lesions such as low-grade DCIS [35].

The difficulties of mammography interpretation and
the subtle signs of many small breast cancers require
specialist training and double reading to maximise cancer
detection. 8.7% of females attending their first screen and
3.4% of females attending for subsequent screens are
recalled for further assessment, including clinical exam-
ination, imaging and in some cases needle biopsy. In
2008/9, 2 078 195 females were screened, 91 395 (4.4%)
were recalled and 16 535 (0.8%) were diagnosed with
cancer. Could the programme be run more efficiently with
a reduced recall rate without compromising its aim to
detect and treat females with small, early-stage breast
cancers? Significantly lower recall rates combined with
satisfactory cancer detection rates have been achieved in
some European programmes, notably in Scandinavia [17,
18]. The implementation of digital mammography not
only offers the opportunity to achieve efficiencies through
loss of film handling costs, but may also allow more
accurate and efficient screen film reading from improved
image quality and the use of advanced applications such

as computer-aided diagnosis and digital breast tomo-
synthesis.

Apart from the direct benefit of breast screening in
decreasing breast cancer deaths, the development of the
programme has had a profound effect on the quality of
care provided for all patients undergoing investigation
for breast disease. The recognition from the outset that
the highest quality was required throughout the service,
supported by robust quality assurance and specialist
training, has driven up the standards of breast radiology
and diagnosis throughout both screening and sympto-
matic breast services in the UK. Image quality and the
quality of reporting have been improved, and the
development of accurate image-guided biopsy techni-
ques mean that .95% of females with breast cancer
should expect to have an accurate pre-operative diag-
nosis with information about tumour grade, type and
receptor status allowing full discussion of treatment
options. The strong emphasis on multidisciplinary team
working is now an integral part of all cancer services,
and the successful development of skill mix with
advanced practitioner radiographers taking on such
tasks as film reading, ultrasound and biopsy procedures
has improved the flexibility and capacity of the breast
diagnostic team, at a time of ever-increasing demand and
limited resources.

All screening programmes have a duty to provide
sufficient information to enable the individual to make
an informed decision when invited for screening. The
current 12-page national breast screening information
leaflet sent with every invitation for screening [36] has
been heavily criticised for not providing a reasonable
balance of information regarding the potential benefits
and harmful effects of screening, and in particular for
providing insufficient detailed information regarding
DCIS [37]. Production of a leaflet that contains sufficient
balanced information in a form that is readable and
understandable by a population with such widely
varying degrees of knowledge is immensely challen-
ging—in a previous version of the leaflet, all reference to
DCIS was excluded following field testing and feedback
from females of screening age. It is hoped that the review
will make specific recommendations for a robust process
to ensure that sufficient information is provided in a
satisfactory format.

The quality of service offered by the screening
programme and diagnostic breast services has been
transformed during the past 20 years through research,
audit, training and incorporation of new technology.
Most females will continue to take advantage of the
invitation to screening and the chance to detect breast
cancer before symptoms appear, despite the uncertain-
ties and potential harmful effects that this may involve.
The review currently being undertaken provides an
opportunity to further improve the effectiveness and
efficiency of the programme, and to ensure that the
public are fully engaged and informed about the
benefits, risks and limitations of screening.
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