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Summary

Background Localcontrol rates after radiotherapy for locally
advanced tumours of the bladder, cervix, and rectum are
disappointing. We investigated the effect of adding
hyperthermia to standard radictherapy.

Methods The study was a  prospective, randomised,
multicentre trial. 358 patients were enrolled from 1990 to
1996, in cancer centres in the Netherlands, who had bladder
cancer stages T2, T3, or T4, NO, MO, cervical cancer stages
IIB, NE, or IV, ar rectal cancer stage MO-1 were assessed.
Patients were randomly assigned radiotherapy (median total
dose 85 Gy} alone (n=176) or radiotherapy plus hyperthermia
(n=182). Our primary endpaints were complete response and
duration of local control. We did the analysis by intention to
treat.

Findings Complete-response rates were  39%  after
radiotherapy and 55% after radiotherapy plus hyperthermia
(p=0-001). The duration of local control was significantly
longer with radiotherapy plus  hyperthermia than  with
radiotherapy aslone (p=0-04), Treatment effect did not differ
significantly by tumour site, but the addition of hyperthermia
seemed to be most important for cervical cancer, for which
the complete-response rate with radictherapy plus
hyperthermia was 83% compared with 57% after radiotherapy
alone (p=0-003). 3year overall survival was 27% in the
radiotherapy group and 51% in the radiotherapy plus
hyperthermia group. For bladder cancer, an initial difference
in local control disappeared during follow-up.

Interpretation Hyperthermia in  addition to standard
radiotherapy may be especially useful in locally advanced
cenical tumours, Studies of larger numbers of patients are
needed for other pelvic tumour sites before practical
recommendations can be made.
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Introduction

In patients with locally advanced tumours of the bladder,
uterine cerviz, and rectum, local-control rates after
standard radiotherapy are disappointingly low. Lecal
wmour contrel is an important goal of primary treatment,
since local failure leads to major morbidity and, moreover,
probably increases the risk of distant merastases. For such
patients, local treatment failure generally suggests a faal
course of the disease. The potential gain in survival by
definitive eradication of locoregional tumours in patients
with gastrointestinal, cervical, and genitourinary cancer
has been estimated to be about 50%.'

Experimental studies have shown thar hyperthermia—
artificial raising of temperature w 40-45"C—is an
effective method of killing cells, especially for cells in
hypoxic, nutrient-deprived, and low-pH environments,
conditions thar are specifically found in malignant
tumours, The combination of radiotherapy with
hyperthermia increases cvtotoxic effects.” Several clinical
randomised mials in different tumour sites have shown
benefits from combined treatment,’

Twao similar prospective randomised studies were
started in the Netherlands in 1990 {the Academic Medical
Center [AMC] study, Amsterdam, and the Daniel den
Hoed Cancer Center [DHCC] study, Rotterdam), on the
effect on local tumour control of standard radiotherapy
plus hyperthermia in patients with locally advanced
tumours of the bladder, cervin, or rectum. The hypotheses
of the two studies were that the addition of hyperthermia
to radiotherapy would result in higher locoregional
contrel rates in all three tumour sites. Since it was
anticipated that the absolute magnitude of the effect of
hyperthermia could be different for the three tumour sites,
subgroup analyses were planned in the two studies. The
effect of locoregional contrel on overall survival was a
secondary endpoint in each study.

The DHCC study was a multicentre study with ten
participating cenrres, and the AMC was done at one
centre. The data of the two studies were combined for
analysis, because rthe inclusion criteria, treatment
schedules, and objectives were similar, Here, we present
the combined results.

Methods

Fatients and randomisation

Patiemts were eligible for the trial after they were accepted for
standard radiation treatment for; bladder cancer, stages T2
(AMC study only), T3 (>3 cm and inoperable), or T4, N0, M0O;
cervical cancer, FIGO stages IIB (with exvension into the lateral
parametrium), HIB, or IV; or rectal camcer, locally advanced
primary or recurrent, MO-1. In all patents, diagnosis was
confirmed by histopathological assessment. Tumour staging was
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