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Objective
To determine whether the addition of
radiotherapy to adjuvant chemotherapy
after mastectomy reduces recurrence and
improves survival in premenopausal
women with stage II or HI breast cancer.

Design
Randomised controlled trial with
10 -year follow-up.

Setting
Mukicentre study in Denmark.

Patients
1708 premenopausal women who had
breast cancer and were considered to
be high risk because of > 1 of the fol-
lowing conditions: axillary lymph node
involvement, tumour size > 5 cm, or
invasion of the cancer to skin or pecto-
ral fascia. Women, with metastatic dis-
ease or other previous or concomitant
malignant disease were excluded.

Commentary
The role of iocoregional radiation therapy
(to the chest wall and supraclavicular, axil-
lary, and internal mammary lymph nodes)
after mastectomy has been evaluated in sev-
eral randomised clinical trials since 1949.
lib date, over 30 trials have been done and
2 meta-analyses completed (1, 2). These
studies have shown that radiation decreases
iocoregional recurrence but have been un-
able to show an effect on overall survival.
An update of a meta-analysis done before
1975 suggested that radiation decreased
deaths caused by breast cancer, but this was
offset by an increase in deaths caused by
cardiac disease (1).

The studies by Overgaard and colleagues
and Ragaz and colleagues differ from pre-
vious trials because the first showed an
improvement in overall survival and the
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Intervention
All patients had a total mastectomy
and an axillary-node dissection of
level I and part of level II. They were
allocated to adjuvant chemotherapy
(n = 856) or chemotherapy plus ra-
diotherapy (n - 852). Chemotherapy
(cyclophosphamide, 600 mg/rn2 of
body-surface area; methotrexate, 40
mg/m2; and fluorouracil, 600 mg/m2)
was begun 2 to 4 weeks after surgery
and given every 4 weeks for 8 or 9
cycles. Radiotherapy was begun 1
week after the first chemotherapy
cycle at a dose of 50 Gy in 25 frac-
tions over 5 weeks or 48 Gy in 22
fractions over 5.5 weeks; radiotherapy
was administered to the chest wall
and regional lymph nodes.

Main outcome measures
Disease-free survival, overall survival,
and distant and Iocoregional recur-
rence as a first event. Subsequent re-
currences were not studied.

Main results
Patients allocated to chemotherapy \
plus radiotherapy had greater 10-year ;
actuarial disease-free survival (48% vs •
34%, P < 0.001) and overall survival :

(54% vs 45 %, P < 0.001) than did pa- \
tients allocated to chemotherapy alone. .
Locoregional recurrence was less fre- >
quent in patients who received chemo- \
therapy plus radiotherapy than in pa- t
tients who received chemotherapy •-:..:
alone (P < 0.001) (Table), but distant =;
metastases were more frequent. .:

• . : ; ; : .

Conclusion :;
The addition of radiotherapy to adju-1|
vant chemotherapy after total mastec- ] SJ
tomy improved disease-free and over-
all survival and reduced locoregional ,jj
recurrence in premenopausal women
with stage II or III breast cancer.
Source of funding: Not stated.
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second showed a trend toward improve-
ment. Why are the results of these 2 stud-
ies different from previous trials? The study
patients included premenopausal women at
high risk for locoregional and distant fail-
ure who were also treated with adjuvant
chemotherapy. Chemotherapy is effective
in preventing distant metastases. In patients
for whom distant failure is reduced with
chemotherapy, the effect of radiation
therapy on locoregional failure may be
more evident. These trials also used rela-
tively modern radiotherapy techniques,
which delivered a more uniform dose and
avoided excessive cardiac irradiation that
potentially resulted in increased tumour cell
kill and decreased cardiac mortality. Fur-
ther follow-up is necessary to confirm the
latter effect. Although patients with stage

II or III breast cancer were included in the
studies, the iocoregional failure rate witt
chemotherapy alone was higher than \
be expected. This finding raises the qua
tion of whether the study population «*•
highly selected.

These-studies evoke interesting hypou
eses about the biology of breast eanci
The results suggest that reduction ft
locoregional recurrence may prevent se
ondary systemic spread from regional sis
and thus prolong survival.

How should this new information be s|
plied clinically? At present, it would sea
that radiation after mastectomy should J
limited to premenopausal patients who j
treated with chemotherapy and arc at h |
risk for locoregional failure (e.g., very 1*|
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