AUSTRALIAN SYMPOSIUM

Current issves in
mammographic breast
cancer screening

Mary T Rickard

Mammographic screening for the early detection of breast cancer is widely
accepted as the most effective means currently available to reduce breast
cancer deaths. However, evidence shows that to maximize benefits and
minimize harm, mammographic screening must be of high quality.

n many countries breast cancer is a major

health concern and is the leading cause of

cancer death in women. Breast cancer

detection by mammography has been well
researched as a method of early detection and
consequent mortality reduction, and is widely
used in clinical practice. While its use for
women over 50years of age is generally
accepted as effective, some aspects of its use
remain controversial, and offer the opportunity
for continuing quality improvement and for fur-
ther research into facets of screening delivery
and the natural history of breast cancer and its
management.

RANDOMIZED CONTROLLED

TRIALS AND OTHER STUDIES

The first randomized controlled trial to exam-
ine screening for breast cancer began as the
Health Insurance Policy (HIP) study in the US
in 1963 (Shapiro et al, 1982). Since then
numerous trials and studies have examined the
role of mammography in breast cancer screen-
ing (Verbeek et al, 1984; Palli et al, 1986;
Tabar et al, 1992; Alexander et al, 1994). The
conditions of the trials and studies varied, such
as the number of mammographic views used,
the ages of women examined, and the interval
between screens, and not all trials have shown
an equal benefit.

However, proof of the effectiveness of mam-
mographic screening in reducing breast cancer
mortality in women aged 50 years or more has
been strengthened by several meta-analyses of
data from multiple trials and studies (Nystrom
et al, 1993). These have shown a statistically
significant mortality reduction starting at
6—7 years after the commencement of screening
of approximately 26-30% for women aged

50-74 years (Fletcher et al, 1993) or
50-69 years (Kerlikowske et al, 1995). Given
trial issues, such as less than 100% participa-
tion in the study group, and contamination of
the control groups by women having mammo-
grams, it is considered likely that the benefit to
women who participate in screening is greater
than 26-30%.

BENEFITS AND HARMS

Mammographic screening for breast cancer
involves examination of a large population of
women with the aim of detecting preclinical,
early stage breast cancer, thus reducing the
mortality of those women diagnosed with
breast cancer. The subgroup diagnosed with
breast cancer are those women with true-posi-
tive results and, depending on several factors
including the age group screened, they make up
around 0.6% of the screened population
(Nystrom et al, 1993). Given that not all
women with breast cancer die from the disease,
the approximately 50% mortality benefit
affects considerably less than 0.3% of the
screened population.

To achieve the mortality benefits there are a
number of harms or costs imposed on the
screened population. The recall rate varies con-
siderably from country to country, but is often
around 5%, and 80-90% of the women recalled
do not have breast cancer, i.e. false-positive
results (Kerlikowske et al, 1993). To exclude
breast cancer a number of further examinations
are carried out, sometimes including surgery
(Figure 1), and these have psychological, physi-
cal, social and financial costs (Wright, 1997).

While the costs to the community may be
considerable, it can be argued that most women
readily accept these costs in order to be reas-
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Figure 1. Treatment algorithm for mammographic breast cancer screening.

sured that they do not have breast cancer. In fact
reassurance is the main reason why most
women participate in mammographic screening
services. In the majority of cases the negative
results of screening are accurate, i.e. true nega-
tives, and are appropriately reassuring.
However, for approximately 10% of breast can-
cer patients (around 0.06% of the screened pop-
ulation), the results are falsely negative, and

these women are inappropriately advised that
breast cancer is not present (Tabar et al, 1987).
This may lead to a delay in clinical (interval)
cancer diagnosis.

Clearly the better the overall quality of the ser-
vice, the higher the true-positive and true-nega-
tive rates, and the lower the false-positive and
false-negative rates (7able ). An optimal screen
service design, high standards of clinical care,
and continuing quality improvement are clearly
issues for clinical services.

A negative effect of screening is that of ‘lead
time’, and this affects those women with cancers
that are diagnosed at screening but that still
result in death. This group of women die from
their disease at the same time that they would
have without screening, and yet know about their
disease for several years longer (the lead time)
(Miller, 1991).

Over-diagnosis and over-treatment are also
‘harms’ of mammographic screening (Peeters et
al, 1989). A certain number of cancers diag-
nosed by screening are likely to have never
become clinically apparent or lethal (over-diag-
nosis). Their diagnosis by screening leads to
unnecessary treatment (over-treatment). The
magnitude of this problem appears to be small
but may be rising with the increasing emphasis
on diagnosis of small foci of ductal carcinoma in
situ (Emster et al, 1996).

Radiation exposure from mammographic
screening is not generally believed to be signifi-
cant. The dosages used are small and the hypo-
thetical risks of breast cancer induction and
mortality are considered equivalent to those of
other minor risks, such as smoking (Feig, 1995).
More controversial issues include the risk of
radiation to genetically susceptible individuals,
such as those with the ataxia telangiectasia gene
(Swift et al, 1991), or the risk posed by compres-
sion to the normal or cancer-containing breast
(Jatoi, 1997).

TABLE 1.

Benefits and harms associated with major outcomes of mammographic screening

Outcome (approximate
% of screened population) Benefits

True positives Early diagnosis

(0.6%) Mortality reduction
False positives Reassurance
.4%5’ but this is de[ayed

True ne?aﬁves Reassurance

(94.0%,

Possible increased awareness

False negatives
of breast cancer

(0.06%)

Harms

Longer time with a diagnosis of breast cancer
Over-diagnosis and over-treatment
Additional tests

Anxiety

Radiation exposure

Financial costs

False reassurance

Possible delay in clinical breast cancer diagnosis
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Financial costs involved in screening have
been well examined. The cost effectiveness of
screening, including the costs per quality
adjusted life year, generally compare favourably
with other medical practices (Lindfors and
Rosenquist, 1995). Based on the Swedish
Overview Analysis, the cost per life saved for
women aged 50-59 years was estimated at
$183 000, and for women aged 60—69 years at
$146 000 (Kattlove et al, 1995). The issue of
appropriate spending is important given limited
health resources and competing health interests.

SCREENING WOMEN

AGED 40-49 YEARS OF AGE

One of the most controversial current issues in
mammographic screening is whether or not it
should be recommended for women aged
40-49 years (Jatoi, 1997; Kopans, 1997). The
randomized controlled trials and other studies
carried out to evaluate screening were not
designed to specifically examine this subset of
women, and generally the number of women in
this age group included in the trials and studies
is low.

However, recent examination of the data by
meta-analysis has shown a 15% mortality reduc-
tion (95% confidence interval 0.71-1.01) at
13 years follow-up (Organising Committee and
Collaborators, 1996). Therefore compared with
women aged 50 years or more at the commence-
ment of screening, the degree of benefit is ‘less
certain’, ‘not as great’ or ‘delayed’. There is
much discussion in the literature as to the rea-
sons for the differences. Based on these find-
ings, some of the arguments for and against
screening this age group are presented below.

Benefit ‘less certain’

Against: The data are ‘not supportive’ of any
proven benefit, and there is no scientific basis
for recommending screening of women
40-49 years.

For: The data are ‘weak’ because of the insuffi-
cient numbers involved in trials and studies.
Because younger women have lesser incidences
of breast cancer, larger numbers are required to
prove a (small) change in mortality.

Benefit ‘not as great’

Against: If one accepts the lesser benefit as
being real, then the mortality reduction remains
insufficient to outweigh the negative effects
(psychological, physical, social and financial) of
screening.

For: The trials/studies were not designed to
maximize the potential benefit to younger

women whose cancers are often difficult to see
mammographically. The benefit could be
increased by better screening quality, and as
younger women have more potential years of life
to be gained from early diagnosis and effective
treatment, mammographic screening is worth-
while (Rosenquist and Lindfors, 1994).

Benefit ‘delayed’

Against: The trial results are based on age at
entry, and a reduction in mortality is not seen
until approximately 13 years after entry.
Statistical analysis supports the argument that
most or all the benefit is related to cancers diag-
nosed over the age of 50 years (de Koning et al,
1995).

For: The biology of breast cancer in younger
women indicates that they are less lethal than
those in older women. Therefore the results sup-
port screening women in their 40s as it takes
longer to show an effect on mortality (Adami et
al, 1986; Henderson, 1992).

What can be concluded from these results?
Among the arguments against screening younger
women is the increased harm caused in this age
group compared with the older age groups.
There are relatively more false-positive and
false-negative diagnoses per true cancer diagno-
sis, greater financial costs per cancer diagnosis,
and possibly more risk from radiation exposure
and overdiagnosis and overtreatment.

However, if one accepts the value of screening
in this age group, then there is an argument for
optimizing the procedure to maximize early
detection. This can be done by ensuring double
view rather than single view mammography is
employed, shortening the screening interval to
12—18 months, and perhaps lowering the ‘thresh-
old’ for intervention in this group.

OPTIMIZATION OF SCREENING
SERVICES
Despite the controversies related to mammo-
graphic screening, the scientific evidence has
been sufficient to lead to the establishment of
many mammographic screening services world-
wide. For those working in these services, the
challenge is to optimize screening and ensure
that:

B Comprehensive and appropriate information
is available to women and their medical
advisers

B An acceptable and accessible service is
offered

B Uptake or compliance with the service is
maximized
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B The radiography and radiology aspects of the
service are of high quality

B Assessment of screen-detected abnormalities
is carried out in a multidisciplinary environ-
ment

B Screening and assessment services are linked
to quality breast cancer treatment services

B Women attending mammography screening
services, especially those diagnosed with
breast cancer, are given support and coun-
selling as needed

B The mammography screening service is well
administered, monitored and evaluated

B Comprehensive ongoing education is given to
all mammography screening staff.
Such measures ensure that the potential bene-

fits of mammography screening are realized.

CONCLUSIONS

Breast cancer is a major modern medical prob-
lem and yet, despite decades of research and
improvements in breast cancer treatment, the
only currently effective means of reducing mor-
tality from this disease is mammographic
screening. Many countries around the world
have therefore established mammographic
screening services, even though there is ongo-
ing debate regarding benefits and harms.
Continuing research into all aspects of breast
cancer is a priority. Until a better alternative to
mammography screening becomes available, it
is important for those involved in mammo-
graphic screening practice to maximize bene-
fits and minimize harms by striving for optimal
service quality.

KEY POINTS

Scientific evidence indicates that mammographic screening reduces
mortality from breast cancer in women aged 50-69 years by approximately

30%.

The benefit of mammographic screening for women aged 40-49 years
remains controversial, although meta-analyses indicate a likely 15%

mortality reduction.

Benefits of mammography screening include mortality reduction for women
with true-positive breast cancer diagnoses, and reassurance for those with
true-negative normal results.

Harms of mammography screening include anxiety and further testing for
women with false-positive results, and inappropriate reassurance for those
with false-negative results.

Mammography screening services must aim to maximize benefits by
offering a comprehensive and integrated service with high-quality
radiography, radiology, mutidisciplinary clinical assessment and treatment,

and support.

Ongoing monitoring and evaluation of mammography screening trials and
services, and research into breast cancer remains of vital importance.
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