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This summary of progress and research priorities in
radiotherapy for women with early breast cancer restricts
itself to the role of adjuvant radiotherapy after breast
conservation surgery. A systematic overview of whole
breast radiotherapy by the Early Breast Cancer Trialists’
Collaborative Group has reported outcome data on 7311
women entered into trials starting as early as 1976 and
as recently as 1991. 1 For every 100 women allocated to
radiotherapy, there were 20 fewer local tumour relapses
than when no radiotherapy was given, translating into
5.1% and 7.1% reductions in 15-year breast cancer
mortality in node negative and node positive patients,
respectively. On average, one breast cancer death was
prevented for every four local relapses prevented by
radiotherapy. All-cause mortality was also reduced; the
excess non-breast cancer deaths seen in an earlier era after
post-mastectomy radiotherapy was no longer evident.
Over the last two decades, local relapse rates have

fallen much more than expected from the demographic
and tumour characteristics of the patients, and it is
likely that greater attention to surgical excision margins
and more effective adjuvant endocrine, cytotoxic and
biological therapies have contributed. 2 Radiotherapy has
also become more effective, partly due to the surgical
practice of inserting titanium ligaclips to mark the
anterior, posterior and four radial margins of tumour
excision. 3 The clips allow the tumour bed to be
reconstructed in 3D on radiotherapy x-ray computed
tomography (CT) planning images and visualised during
treatment using CT imaging capability incorporated in
linear accelerators.
Progress has been made in identifying risk factors for

local tumour relapse after breast conservation surgery and
radiotherapy. The European Organisation for Research
and Treatment of Cancer (EORTC) 22881-10882 trial
evaluating the effects of a tumour bed boost dose
after adjuvant whole breast radiotherapy has been most
informative in this respect, identifying young patient age
as an important independent risk factor for local relapse. 4

In addition, there is evidence that gene expression
differences between tumours can discriminate high and
low relapse risk subgroups. 5 A third example of progress
relates to changes in fractionation. Four randomised trials
(N>7000) tested a lower total dose delivered in fewer,
larger fractions than the standard 5-week regimen. A
Cochrane review confirmed the safety and effectiveness

of this approach, and a 15-fraction schedule delivered
over 3 weeks has become standard of care in the United
Kingdom (UK). 6−8

Research priorities include reducing the radiation
exposure of women at low local relapse risk. Local
relapse risk is not uniform across the breast, the majority
appearing in the vicinity of the primary tumour. Partial
breast radiotherapy restricted to the site of local tumour
excision is under test in several ongoing randomised
clinical trials. 9 The interventions vary from a 3-week
schedule of external beam intensity modulated radio-
therapy encompassing the index quadrant to a single
intraoperative dose of radiotherapy restricted to the
tumour bed. The expectation is that efficacy will not
be compromised, and that the morbidity in terms of
breast shrinkage and induration will be greatly reduced.
For women at higher than average risk of local tumour
relapse, the challenge is to increase the dose intensity
to the tumour bed. One approach is to apply intensity
modulated radiotherapy techniques to vary fraction size
across the breast rather than giving additional fractions
to the tumour bed. Randomised trials in the UK and the
Netherlands are currently evaluating this approach. 10

The incorporation of x-ray CT into linear accelerator
design enables the accuracy of radiotherapy to be
checked, allowing small variations in patient positioning
to be corrected before treatment on a daily basis. This
practice, called image guided radiotherapy, may allow a
reduction in the safety margin of healthy tissue needed
around the tumour bed, leading to worthwhile reductions
in late side effects, especially breast hardness and
pain. However, there is a potential downside. Repeated
diagnostic imaging during radiotherapy delivers a small
additional dose to internal organs that slightly increases
the risk of rare radiation-induced second cancers. It is
likely that the increased dose to internal organs is more
than balanced by a reduction in scattered dose from
smaller therapy beams. 11

Other priorities for the coming decade include iden-
tification of low risk subgroups that need no radio-
therapy after complete microscopic resection of pri-
mary tumour. 12−14 Women above the age of 70 years
with oestrogen receptor-rich tumours prescribed adju-
vant endocrine therapy represent a candidate group
for this approach, which requires further systematic
evaluation. Another priority is to identify predictors of
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normal tissue response to radiotherapy, and international
collaborations are currently undertaking genome wide
association studies with the aim of identifying genetic
polymorphisms associated with high or low risk of late
adverse radiotherapy effects.
Finally, hypofractionation for whole breast radio-

therapy justifies further investigation, since 15- or 16-
fraction schedules are unlikely to represent the limits
of this approach. Retrospective reports of once-weekly
schedules suggest that a 5-fraction regimen can be
delivered. 15 A UK randomised trial (N=915) identified
a 5-fraction regimen equivalent to 50Gy in 25 fractions
in terms of adverse effects at 2 years. 16 A larger trial is
needed to test the long-term safety and effectiveness of
this approach.
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