E6. Radiotherapy in breast cancer
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One of the main achievements of radiotherapy was to
allow breast preservation in women with early breast
cancer, by combining a wide tumour excision and breast
radiotherapy, instead of mastectomy. Following the pi-
oneer works of European and Canadian investigators,
several randomised trials have confirmed the equivalence
of treatments, thus establishing breast conservation with
tumorectomy and radiotherapy as a standard for women
with early, unifocal breast cancer. The results of recent
trials and meta-analyses demonstrated that:

In ductal carcinoma in situ (DCIS) the rate of breast
recurrences following breast-conserving surgery was de-
creased by at least 50% when breast radiotherapy is
delivered [1,2].

In carly invasive breast cancer, breast radiotherapy
decreased local recurrences by a factor 3 (66%) compared
with no radiotherapy [3]. The same magnitude of effect
was observed following mastectomy.

The improved locoregional control obtained with ra-
diotherapy translated into a significant improvement of
long-term survival [3], whether adjuvant medical treat-
ment was given or not [4].

Numerous issues are unresolved and represent future
challenges for clinical research.

Toxicity of radiotherapy

Studies have shown that, in trials conducted before
1982 [5], postmastectomy radiotherapy (PMRT) was as-
sociated with an increased long-term risk of mortality
from intercurrent, cardiovascular diseases which counter-
balanced the reduction in mortality from breast cancer
[3]. However, this was not observed in more recent trials
[6] using modern radiation techniques. Modern tech-
niques for treating patients with breast cancer should
include: adequate imaging systems, elaborate treatment
planning, simulation, adequate range of high energy radi-
ation, beam modifiers and adequate set-up devices.

Radiation dosage

The standard dosage of radiation is 50 Gy in 25 frac-
tions over 5 weeks. The results of a large European Orga-

nization for Research and Treatment of Cancer (EORTC)
trial [7] including 5318 patients treated with wide exci-
sion with free margins and whole-breast radiotherapy to
50 Gy showed that an additional dose (boost) of 16 Gy
significantly reduced the rate of breast recurrences during
the first five years. This benefit was significant in women
below 50 years of age. Another smaller trial gave the
same results [8].

Regional nodal irradiation

The need for radiotherapy directed at the regional
nodes is a debated issue. Retrospective studies failed
to demonstrate a benefit from this irradiation. Although
many were biased due to patient selection, and because
of the potential toxicity of lung and heart irradiation,
there exists considerable variations in the management
of patients with involved axillary nodes, or of patients
at risk for internal mammary node involvement. Whether
the improved survival rates observed in the PMRT trials
were related to local control on the chest wall, or regional
nodes, or both, was not determined. Trials are to answer
these questions.

Omission of radiotherapy

Large trials have demonstrated that breast irradiation
following breast-conserving surgery reduces the risk of
breast recurrence by a factor 3 in the long-term. However,
a proportion of patients who did not received radiotherapy
will not recur. Thus, identifying common tumour features
in these patients would help to determine which patients
would not need radiotherapy. In DCIS, no such subgroups
could be identified in two multicentric trials. Selected
retrospective studies [9] suggest that very wide margins of
excision (>10 mm) could avoid the need for radiotherapy.
However, this has to be confirmed by prospective trials.

In early invasive cancer, some retrospective studies
[10] suggest that, because older patients have a very low
rate of recurrence, the benefit of radiotherapy is very
limited, but others [11] showed that the rate of recurrence
was high when radiotherapy was omitted, even in highly
selected patients.
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Sequencing radiotherapy and chemotherapy

Adjuvant chemotherapy is delivered to an increasing
number of patients with breast cancer, which raised the
issue of the most efficient sequence of treatment after
surgery. Apart from one trial [12] which showed no
significant differences whether radiotherapy was given
before or after a 3-months course of four cycles of
chemotherapy, other retrospective studies are inconclu-
sive. The current practice in most countries is to deliver
the chemotherapy first. Although the optimal length and
number of chemotherapy cycles were not determined, a
tendency is to extend the length of chemotherapy to six
cycles or more. Consequently, radiotherapy is initiated six
months or more after surgery, which might impair local
control and possibly survival [4].

Improving the radiosensitivity of breast cancer

The adverse impact of risk factors of recurrence
(young age, high grade) is not modified by radiotherapy.
Hence, young age is associated with a high risk of failure
which raises the issue of whether breast-conservation is
appropriate in these patients. The EORTC trial [7] showed
that increasing the radiation dose can significantly reduce
the rigsk of recurrence in these young patients, however,
without bringing it down to the level of risk of older
patients.

Future research should therefore focus on the identifi-
cation of the genotypic and phenotypic tumours profiles
in patients who recur after radiotherapy, in order to de-
termine the mechanisms by which resistance to treatment
occurs. Various preclinical and clinical studies are under-
way to test the potentiation of radiotherapy by chemother-
apy drugs, or biological modifiers, such as inhibitors of
growth factor receptors.
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