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ABSTRACT

Breast cancer screening has been incorporated into many national cancer screening
programs. The premise for screening is early detection of the cancer, enabling earlier
treatment which results in improved outcomes in mortality. This paper examines the evidence
regarding clinical examination, mammography and biopsy and the way these screening tools
have been incorporated into national screening programs. National programs have variations
with regard to screening interval and target group age. Evidence for mammography as a
screening tool effective in reducing overall mortality has been questioned. Current evidence
to support screening although suboptimal suggests national screening programs are effective
in reducing mortality. Further research is required to confirm the effectiveness of
mammographies as a population screening tool, as well as refining protocols for high-risk

groups.

INTRODUCTION

Breast cancer is the most common cancer
affecting European women today and is the
leading cause of cancer mortality. In 2004 aone,
breast cancer incidence was 370,000 and
accounted for 130,000 deaths.* These aarming
statistics have led the International Agency for
Research on Cancer to recommend a concerted
attack on breast cancer if progress is to be made.
Since breast cancer’s pathogenesis is poorly
understood, primary prevention is still a distant
goa. Thus, secondary prevention through early
detection isthe only feasible approach at present.
Breast self-examination, clinical examination and
mammography have been incorporated into
different screening programmes, but the
effectiveness of these methods in reducing breast
cancer mortality has been questioned.® Further-
more, there is varied opinion as to how these
screening tools are best implemented. This paper
aims to evaluate the efficacy of current screening
methods in reducing breast cancer mortality and
components necessary for implementing a cost-
effective and successful screening program.

Screening Methods

Certain criteria for screening are essential. These
include methods that are simple, safe, inexpensive
and easy to perform, and results that clearly
distinguish those with and those without disease.
The ideal screening method will detect a
cancerous growth in breast tissue at an early stage,
allowing earlier treatment of the tumour to
produce an improved outcome. Screening pro-
grammes should be implemented with guidelines
to assure quality and consistency across regions as
large discrepancies in execution of programs
currently exist.*

The mainstay of all current breast screening
programmes is mammography. Other modes of
screening include regular breast self-examination,
clinical examination and biopsy as part of atriple
assessment. Newer methods using magnetic
resonance imaging (MRI), ultrasound, and
computer-aided detection have been introduced.
Their effectiveness in reducing breast cancer
mortality is currently under assessment.® The
evaluation of breast cancer screening pro-
grammes is challenging as randomised controlled
trials (RCT), the cornerstone of evidence-based
medicine, are difficult to conduct for clinical and
ethical reasons. In addition to requiring large
sample sizes (tens of thousands of patients), years
of follow-up are necessary to monitor outcome.
This is further complicated by concurrent
advances in breast cancer treatment impacting
historical survival curves.

Mammography

Mammography is an x-ray examination of the
female breast using low-energy x-raysto visualise
fine details of breast tissue, particularly calci-
fication or soft tissue masses, enabling early
diagnosis of breast cancer.t

For the past 20 years mammography has been the
gold standard for early detection of breast cancer.
Two mammographic views of each breast
(mediolateral oblique and craniocaudal) have been
shown to be the most effective means of
screening. This has been proven to significantly
improve both sensitivity and specificity for
mammographic detection of small breast cancers.
Community screening programmes in the United
States (US) using mammography have an overall
sensitivity of 75 percent and specificity of 93
percent. This is similar to the sensitivities and
specificities found in previously conducted RCT.®
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Eight RCTs in the US, Sweden, Canada and the
UK have proven the effectiveness of
mammography.® However, two Danish investi-
gators carried out a meta-analysis for the
Cochrane Collaboration in 2000, which ques-
tioned the validity of six of the eight randomised
controlled trials. The paper indicated that there
was a significant difference between the screened
and controlled groups in these trials which could
bias the results. When these trials were excluded
from the meta-analysis, screening was not found
to decrease overall mortality, relative risk (RR)
0.99 (95 percent confidence interval (Cl) 0.94 to
1.05). More surprisingly breast cancer specific
mortality also failed to show improvement, with a
RR of 1.04 (95 percent Cl 0.84 to 1.27).3™ The
debate created by these results lead to the creation
of an independent review by the Internationa
Agency for Research on Cancer (IARC). The
IARC working group concluded that the flaws in
the trials randomisation did not negate
mammography’s efficacy.” This conclusion was
further supported by Freedman et al. who
suggested that exclusion of the trials was
unjustified and due to a misunderstanding of study
design and misinterpretation of tabulated results.®
From this review, the IARC aso concluded that
those women aged 50 to 69 years who participated
in screening programmes showed reduced
mortality from breast cancer by 35 percent. The
evidence for screening younger women, between
40 and 49 years was less conclusive.”

The interpretation of mammograms varies
depending on region with 12.5 percent of
mammograms in the US considered positive,
compared with 7.6 percent in the UK. There are
equivaent cancer detection rates in both regions.®
This suggests that detection sensitivities are the
same in both regions, but detection specificity is
greater in the UK. Detection by mammogram is
not sufficient for diagnosis. A positive mammo-
gram necessitates further evaluation, most
commonly by biopsy. Of these biopsies, only 3 to
6 percent are cancerous.® This high frequency of
false positive mammograms has lead to estimates
that 50 percent of women will have had a biopsy
due to a false positive mammogram, after 10
mammogram screens.?

Breast self-examination

Breast self-examination has been promoted widely
by organizations such as the American Cancer
Society.”? It is non-invasive, free and easy to
perform and thus, the appeal of this approach is

evident. The current practice of breast self-
examination is poorly adhered to, with as little as
one-third of women in the US participating.®
Also, arecent systematic review for the Cochrane
Collaboration, looking at studies from Russia and
Shanghai, indicated no benefit in reduction of
breast cancer mortality (RR 1.05, 95 percent Cl
0.90 to 1.24).%

Clinical Examination

Clinical examination is performed on women
during regular examination, as well as upon
discovery of a suspicious lump during self-
examination, or following an abnorma mammo-
gram. Symptoms such as bloody nipple discharge,
breast pain or family history of breast carcinoma
qualify as other reasons for examination. Clinical
breast examination provides modest benefit in
detection of breast cancer. Clinical breast
examination alone detects only 21 percent of
cancers and along with mammography has been
shown to detect an addition four percent of breast
cancers. This small benefit in detection has not
been shown to decrease mortality.®

Biopsy

Biopsies provide a histological diagnosis of breast
cancer. They are used to investigate suspicious
abnormalities found in clinical examination,
ultrasound or mammogram. The two commonest
forms of biopsy are fine needle aspirate (FNA)
and core biopsy. The advantage of FNA isthat the
results can be available immediately once
interpreted by a pathologist. Core biopsy has the
advantage of differentiating between invasive
versus in situ disease. However, core biopsy is
more time consuming than FNA. Often the biopsy
must be carried out under radiological guidance
using either ultrasound or x-ray stereotaxis, as up
to 70 percent of screening abnormalities are
impalpable on examination. Malignancy can be
established in up to 95 percent of invasive cancers
following biopsy.2

Triple Assessment

Triple assessment is a multi-disciplinary assess-
ment involving radiological screening, clinica
examination and biopsy. The assessment team
consists of aradiologist, surgeon and pathologist,
organised such that all facets of diagnosis are
performed on the same day. The results of these
three procedures are discussed by the multi-
disciplinary team and a management plan decided.
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A triple assessment allows the patient to obtain the
diagnosis quickly, reducing anxiety. It also pre-
vents patient loss to follow-up between the three
assessments.

Implementation of Breast Cancer
Screening

Breast cancer screening has been proven to be
most effective in women between the ages of 50
and 70 years with a 20 to 35 percent reduction in
mortality due to breast cancer.® This equates to
approximately one life saved for every 500
women screened. It is for this reason that most
national breast cancer screening programmes
target women aged 50 to 69 years. Women aged
40 to 49 years have aso been shown to benefit
from breast cancer screening, but the advantage is
less than that seen in older age groups. This
decreased advantage can be explained by denser
breast tissue in younger women, decreased
sensitivity of the mammograms and by cancers
which are less frequent but faster growing.®
Therefore, the higher growth rate of these cancers
requires more frequent screening.? Current
estimates indicate that 500 to 1,800 woman aged
40 years need to be screened to prevent one breast
cancer death after 14 to 20 years® There is
insufficient evidence in women over the age of 70
years to conclude whether there is screening
efficacy within this group.®

The frequency of mammography for nationa
screening is under debate. Many of the trials
proving screening programme efficacy involved
annual screening.> % However, recent evidence
from a Copenhagen study using a screening
interval of two years showed a 37 percent
reduction in breast cancer mortality in
participating women.# Currently in Ireland, every
woman between 50 and 64 years is offered
screening every two years® In the UK the
national screening programme offers mammo-
graphy every three years for women aged 50 to 64
years and it was recommended that this be
extended to 70 years by the year 2004.*

Debate over shortening of breast cancer screening
intervals in the UK from three years to two years
has centred on the issue of cost-effectiveness. The
cost of the current NHS programme is £40 million
per year, giving an estimated cost of a life-year
gained at £2522. It has been calculated that the
marginal cost per life-year gained by reducing the
interval from three to two years is £3,545,
following a 15.3 percent reduction in mortality.*

Quality assurance for radiological interpretation of
mammograms is essential within a national
screening programme. It is recommended that the
radiologists interpreting the mammograms should
have specific training. Also, there are guidelines
that recommend a minimum number of mammo-
grams that a radiologist should interpret each year
to maintain proficiency. Currently, in the UK this
is 5,000 mammograms compared with 480
mammograms in the US?

High Risk Screening Groups

Fifteen to 20 percent of breast cancers occur with
a strong family history, attributable to breast
cancer susceptibility genes BRCA1 and BRCAZ2.
Women who carry mutations in these genes have
up to an 80 percent risk of developing breast
cancer. |n addition, these cancers tend to develop
at ayounger age. Assessment of breast cancer risk
can be predicted by the Gail method. The Gall
method risk factors include age of menarche, age
of first live birth, previous breast biopsies,
presence of atypical hyperplasia and number of
first degree relatives with breast cancer. Patients
with predicted high risk through family history
often undergo genetic screening for the BRCA1
and BRCA2 genes as this will strongly affect
outcome and management plan.

Recommendations for breast cancer screening
currently employed within Ireland and the UK, at
a frequency of every two to three years, may be
insufficient for thishigh risk group. Infact, yearly
mammography starting between the ages of 25
and 35 years may also be an ineffective screening
strategy. These BRCA gene-driven cancers are
highly proliferative, often being detected as high-
grade lesions on annual screening mammography.
This high risk group may be better managed
with prophylactic chemotherapy.® Furthermore,
screening using mammography and clinical
examination was found to be less sensitive in
carriers of BRCA1 and BRCA2 compared to the
general population. MRI screening may be more
sensitive but requires further evaluation.®

Screening Method-Associated Benefits
and Drawbacks

There are a number of associated benefits, as well
as drawbacks for screening of breast cancer. The
most obvious benefit is decreased mortality. Also,
for awoman with normal screening resultsthereis
the reassurance of anegative outcome. It has been
proposed that early diagnosis of breast cancer
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results in excess years as a patient and may
diminish quality of life. However, this has not
been reported in practice? The screening pro-
cedure itself causes anxiety, pain and discomfort.
These disadvantages are especially true for
mammography and biopsy. Also, the radiation
from mammography is carcinogenic. A cal-
culation of benefit to harm ratio indicates that for
every life lost due to radiation exposure from
mammography, fifty lives are saved due to early
detection of breast cancer.® This benefit to harm
ratio is augmented as the prevalence of cancer
increases with age. Other concerns of tumour
dissemination following biopsy have arisen,
however, the significance clinically is unclear.®

CONCLUSION

As breast cancer is the leading cause of cancer
related deaths in European women it is essential

that effective screening programmes are
established to detect early disease and thus
improve outcome. Mammography remains the
most effective screening tool available with an
overall sensitivity of 75 percent and specificity of
93 percent. The proven efficacy of mammography
in decreasing mortality outweighs the side effects
of anxiety, pain and radiation exposure,
particularly in the age group of 50 to 70 years,
who experience a 20 to 35 percent reduction in
mortality with screening.  Further correctly
conducted studies are required to clarify the
optimal screening frequency, taking into account
both mortality rate and cost-effectiveness. In
addition, an evaluation of how best to manage
patients with a high-risk of breast cancer is
required.
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