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Superficial Tumors
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Purpose
Randomized clinical trials have demonstrated hyperthermia (HT) enhances radiation re-

sponse. These trials, however, generally lacked rigorous thermal dose prescription and
administration. We report the final results of a prospective randomized trial of superficial
tumors (= 3 cm depth) comparing radiotherapy versus HT combined with radiotherapy, using
the parameter describing the number of cumulative equivalent minutes at 43°C exceeded by
90% of monitored points within the tumor (CEM 43°C Tg,) as @ measure of thermal dose.

Methods
This trial was designed to test whether a thermal dose of more than 10 CEM 43°C Ty, results

in improved complete response and duration of local control compared with a thermal dose
of = 1 CEM 43°C Tg,. Patients received a test dose of HT = 1 CEM 43°C T4, and tumors
deemed heatable were randomly assigned to additional HT versus no additional HT. HT was
given using microwave spiral strip applicators operating at 433 MHz.

Results
One hundred twenty-two patients were enrolled; 109 (89%) were deemed heatable and

were randomly assigned. The complete response rate was 66.1% in the HT arm and 42.3%
in the no-HT arm. The odds ratio for complete response was 2.7 (95% Cl, 1.2t0 5.8; P = .02).
Previously irradiated patients had the greatest incremental gain in complete response:
23.5% in the no-HT arm versus 68.2% in the HT arm. No overall survival benefit was seen.

Conclusion
Adjuvant hyperthermia with a thermal dose more than 10 CEM 43°C T, confers a significant

local control benefit in patients with superficial tumors receiving radiation therapy.
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prived.? In addition, HT has effects on tu-
mor blood flow and oxygenation that may

Hyperthermia (HT), the elevation of tumor
temperature to a supraphysiologic level in the
range of 40°C to 44°C, is a well-established
radiosensitizer. The predominant molecular
target of HT appears to be protein.' The
rationale for combining HT with radiation
is multifold. Mechanisms of action are com-
plimentary to the effects of radiation with
regard to DNA damage repair,” cell cycle
sensitivity,” and hypoxia.® Hyperthermia
causes direct cytotoxicity, particularly to
cells that are acidotic® and nutrient de-

enhance tumor radiation response.® Preclini-
cal studies have established that hyperthermic
radiosensitization depends on temperature
achieved and duration of heating.” Hyperther-
mia combined with radiotherapy has im-
proved clinical response, local control, and
survival in numerous phase II studies and sev-
eral randomized trials for patients with breast,
cervix, head and neck cancers, melanoma, and
glioblastoma multiforme.® !>

Despite positive phase III trials, appli-
cation of HT remains limited. This may
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