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In 2011, BreastScreen Australia celebrated 20 years of mammographic screening

for breast cancer in Australia. There has been a reduction in mortality from
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breast cancer over the last two decades, coincident with mammographic screen-
ing. However, there are concerns that mammographic screening may result in
overdiagnosis of breast cancer and that the reduction in mortality from breast
cancer is the result of better treatment rather than screening. This article
reviews the evidence on which mammographic screening for breast cancer is

based, considers the issue of overdiagnosis of breast cancer by screening mam-
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Introduction

Breast cancer is the most common cancer in women, mak-
ing up over 25% of all cancers in women, and is the sec-
ond most common cause of cancer death in women after
lung cancer.' There has been a reduction in the mortality
from breast cancer in the last 20 years, but 1 in 38 women
still die from breast cancer,! and it remains a major cause
of illness in Australian women. In 2006, there were 12,614
women diagnosed with invasive breast cancer.' This article
reviews the evidence on which mammographic screening
for breast cancer is based, describes the methods of mam-
mographic screening used by BreastScreen Australia, and
considers the mortality reduction from breast cancer due
to mammographic screening and the issues of over-
diagnosis and overtreatment that may be associated with
mammographic screening for breast cancer.

Randomized Trials

The first randomized controlled trial to show a mortality
benefit of mammographic screening is known as the

mography, and assesses the role of screening mammography in the reduction in
breast cancer mortality seen over the last two decades.

Health Insurance Plan of Greater New York or the HIP
study. This study began in 1963 and was first reported in
1971.> There have now been 10 randomized trials of
mammographic screening with a combined reduction in
mortality associated with mammographic screening of
21%.”> The Swedish 2 County trial was first reported in
1985, has now been followed up for 29 years,5 and
reported a 27-31% reduction in mortality from breast
cancer due to mammographic screening.

BreastScreen Australia

The BreastScreen Australia Program was established based
on the results of the randomized trials and on successful
pilot screening programmes run in Australia from 1987
to 1990 by the National Breast Cancer Screening Evalua-
tion.® The program commenced in 1991 and was initially
known as the National Program for the Early Detection
of Breast Cancer.® It has been known as BreastScreen
Australia since 1996.

BreastScreen Australia is a population-based screening
programme offering biennial mammography to a target
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population aiming to detect breast cancer at an early
stage and to reduce mortality from breast cancer.” The
target population invited to have screening mammograms
is composed of all women without symptoms of breast
cancer aged 50-69 years. Women aged 40-49 and
70 years and older are eligible to be screened, but are not
actively recruited by BreastScreen Australia. Currently,
BreastScreen Australia operates in over 500 accredited
locations nationwide.

The screening programme consists of two components:
screening and assessment. Initially, two-view mammogra-
phy is performed at screening sites. All screening mam-
mograms are read independently by two radiologists
(double reading). In approximately 90-95% of cases,
women are reassured that there is no sign of cancer
following the screening mammograms. In the remaining
5-10% of cases, an abnormality may be detected or
suspected on the screening mammograms and the woman
is invited or “recalled” to the assessment centre to
confirm or exclude the presence of breast cancer. Of the
women recalled to assessment, approximately 20% are
found to have breast cancer. BreastScreen Australia assess-
ment clinics utilize a multidisciplinary approach to allow
comprehensive assessment of screen-detected abnormali-
ties® by clinical examination, further mammographic
work-up, breast ultrasound, and percutaneous needle
biopsy as appropriate. Members of the multidisciplinary
team include radiologists, breast surgeons, radiographers,
and nurse/counsellors.

BreastScreen: Reduced Breast Cancer
Mortality or Overdiagnosis

There is no doubt that both the survival from breast can-
cer and the mortality from breast cancer have improved
over the last 20 years™” and that this coincides with the
period of organized mammographic screening for breast
cancer in Australia. The death rate from breast cancer in
Australia has reduced from 30 deaths per 100,000 women
in 1994 to a rate of 22 deaths per 100,000 women in 2006
and survival at 5 years for all women in NSW with breast
cancer has increased by 15% since 1982.° However,
improved survival after the diagnosis of breast cancer may
be the result of earlier diagnosis (lead time bias) and diag-
nosis of cancers that may never have resulted in symptoms
or death (overdiagnosis). Therefore, the efficacy of mam-
mographic screening should be measured by its effect on
breast cancer mortality, not survival.'’

It has been estimated that BreastScreen Australia has
been successful in reducing the death rate from breast
cancer by 21-28%.%'" A case—control study of BreastScreen
South Australia demonstrated that participation in screening
was associated with between 30% and 41% reduction in
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breast cancer mortality.'” A recent case—control study of
participation in BreastScreen Western Australia (WA)
demonstrated a 52% reduction in the mortality from breast
cancer associated with participation in the WA Breast-
Screen programme.'® A recent review of all observational
studies based on European population screening programmes
has reported that case—control studies demonstrated a
combined 48% reduction in mortality associated with
participation in mammographic screening."*

In contrast, other studies in both Australia'®> and inter-
nationally'®'® claim that there is little or no association
between reduction in breast cancer mortality and
mammographic screening. The conflicting results may be
explained by study design.'>'* The studies that have
shown reduction in mortality, such as the studies by
Roder et al.'” and Nickson et al," are case—control
studies which compare prior screening activity of women
who have died from breast cancer matched with controls
who are still alive. The studies that have shown little or
no benefit are generally ecological or trend studies which
study trends in breast cancer mortality compared with
mammographic screening activity at a population level,
rather than at the individual level.>'*'* For comparisons
between screened and unscreened populations to be valid,
ecological studies need to be able to accurately assess the
levels of screening activity in different populations. This
is a difficult task and leads to inconsistent results.'>'* In
contrast to the period of randomized trials, there are
virtually no control groups which are uncontaminated by
opportunistic screening and heightened awareness of
breast cancer.'” In addition, study design may lead to
inaccurate results. A recent study'® reported that in
contrast to the initially reported results of the Swedish 2
County trial> which has consistently reported a 30%
reduction in mortality for women invited to screening,
this trial demonstrated no effect on mortality by mammo-
graphic screening. However, this study included women
diagnosed with breast cancer before screening commenced
and who died from breast cancer after screening com-
menced and such a study design can result in a 50%
underestimation in the efficacy of mammographic
screening.'’

Studies have attempted to compare the proportional
effect of screening and improved adjuvant therapy on
breast cancer mortality.'>*° Such studies are reliant upon
statistical modelling which may result in variable results."
In one study,”® seven different groups used seven
independent models to assess the same data. This study
found that estimates of the proportional contribution to
the reduction in breast cancer mortality from screening
ranged from 28% to 65% with a median of 46%. An
Australian study'” based on breast cancer mortality trends
and BreastScreen Australia participation found that there
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was little, if any, contribution from mammographic
screening. Such studies, based on trend data, may under-
estimate the efficacy of screening,'>'* but the study adds to
the doubt and confusion regarding the efficacy of mammo-
graphic screening for breast cancer.

Overdiagnosis of cancer is the diagnosis of a cancer
that would never result in symptoms during a person’s
lifetime or cause death.”’ Such cancers may be slowly
growing cancers or indolent cancers that do not progress.
Overdiagnosis may be equivalent to overtreatment and
represents a risk of screening. There has been an increase
in the incidence of breast cancer in Australia over the last
50 years." Some of the increased incidence is related to
life-style issues such as the use of hormone replacement
therapy and obesity, but the most dramatic increase in
incidence coincided with the commencement of the
BreastScreen Australia Program." Estimates of the rate of
overdiagnosis vary and are dependent on models used to
estimate overdiagnosis.”> It has been estimated that in
NSW, there is a 30% overdiagnosis rate after adjustments
for underlying breast cancer risk and lead time bias,
a rate similar to that predicted by analysis of other
screening prograrnmes.24 In contrast, a recent literature
review of overdiagnosis in European screening pro-
grammes found that the overdiagnosis rate varied
between 1% and 10% after adjustment for the underlying
breast cancer risk and lead time bias.*?

Informed Consent

Women who are invited to participate in BreastScreen are
asked to provide informed consent for screening. Histori-
cally, they have been provided with information regarding
the benefits of screening with regard to improved survival
and reduction in breast cancer mortality. Programmes
have informed women that screening mammography does
not detect all cancers. However, overdiagnosis has not
generally been explained to women invited to screening,
and there have been calls to ensure that women are able
to provide fully informed consent.”> This need is well
recognized by those involved with organized screening
programmes such as BreastScreen Australia.”® The consent
form for BreastScreen Victoria has recently been changed
to include a section on overdiagnosis, and the website of
BreastScreen NSW?’ has just been redeveloped and now
includes a section on overdiagnosis. Cancer Australia has
a position statement on overdiagnosis,”® initially produced
in 2008, revised in 2010, and currently under further
revision, due for release in October 2012.

It is important to inform women invited to mammo-
graphic screening about overdiagnosis. They should be
informed of its existence, but just as importantly, they
should be informed that at present, it is not possible to
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determine which cancers are overdiagnosed by mammo-
graphic screening. There are clinical tools that predict risk
and prognosis which help clinicians and patients make
informed decisions about treatment and attempt to avoid
overtreatment. Genetic profiling of tumours may allow
identification of low-risk tumours,” but such molecular
profiling of tumours is not widely available and the utility
of molecular profiling is not yet proven.

At present, mammographic screening is a balance
between the benefit of reduction in mortality and the risk
of overdiagnosis and possible overtreatment. It is esti-
mated that between 2 and 2.5 lives are saved for every
case of overdiagnosis.’>’! The use of a balance sheet that
clearly presents the benefits and risks to women has been
proposed by the EUROSCREEN working group® for
organized screening programmes in Europe.’’ Such bal-
ance sheets could be provided to women invited to
screening to allow informed consent to be made.

Alternative Screening Modalities

While screening mammography is the only imaging
modality proven to decrease breast cancer mortality in
the general population,” breast ultrasound, breast MRI,
and more recently, breast tomosynthesis have roles or
possible roles in screening for breast cancer.

Breast ultrasound

Breast ultrasound has a well-established role as a targeted
examination following an abnormal clinical examination
or abnormal screening mammogram. Screening whole
breast ultrasound has been shown to increase the detec-
tion rate of breast cancer by up to 55% in women with
dense breasts when added to screening mammography.”’
However, this increase in sensitivity comes at the cost of
reduced specificity and reduced positive predictive value
of needle biopsy following an abnormal ultrasound.’
There is insufficient evidence of the efficacy of screening
breast ultrasound, even in women with dense breasts, to
be able to recommend its routine use.

Magnetic resonance imaging

Contrast-enhanced breast MRI is the most sensitive imag-
ing modality for the detection of breast cancer.>® It has a
role in screening for breast cancer in women with a high
risk of breast cancer,” >’ but it is not used for screening
for breast cancer in the general population, primarily due
to its expense and limited access, compared with screen-
ing mammography. Women considered at high risk are
those with a strong family history, such as women with
multiple first-degree relatives diagnosed with breast cancer
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at <50 years of age,”® and women who are carriers of
genetic mutations in the BRCAI and BRCA2 genes or
their relatives.*®

Tomosynthesis

Breast tomosynthesis enables the reader to view mam-
mographic images as a series of thin reconstructed sec-
tions through the breast. A digital mammogram records
a series of low-dose images while traversing a small arc
around the compressed breast. With every projection,
the angle changes and obtained images differ in depths
and thickness through the breast. This technique can
reduce the superimposition of normal breast tissue seen
in two-dimensional mammography. Preliminary results
of breast tomosynthesis show that it could improve the
accuracy of breast cancer detection.’”** Uncertainty
remains as to whether breast tomosynthesis can be used
in screening and assessment settings and further studies
are required.
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