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Fever range: 37-42°C N
Hyperthermia: 40-45°C Cell kllllng by heat
Thermal ablation: >45°C -
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Thermotolerance

Step-up/Step-down heating

Fractionation interval (hours)

Overgaard (1989) Int. J. Radiat.
Oncol. Biol. Phys. 16:535-543
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In Vitro

In Vivo
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Hyperthermia and Chemotherapy
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Combining radiation and hyperthermia
Influence of sequence and interval

In vitro cell lines
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Combining radiation and hyperthermia
Influence of sequence and interval

In vitro cell lines In vivo tumors
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Combining radiation and hyperthermia
Influence of sequence and interval

In vitro cell lines In vivo tumors In vivo normal tissues
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THERMAL ENHANCEMENT RATIO
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Importance of heating time and temperature
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Importance of timing & sequence
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Thermal enhancement ratio
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RAD+HEAT RAD ALONE
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Effect of Thermotolerance on radiation
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Mechanisms for the interaction between hyperthermia and radiation
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HYPERBOOST

Hyperthermia boosting the effect of Radiotherapy
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Conclusions

e Aim for higher hyperthermia temperatures.

e Shorter intervals between radiation & hyperthermia are best.
e Do not worry about temperature fluctuations.

e One good heating each week is probably sufficient.

e The interaction between hyperthermia and protons or
hyperthermia and photons appears to be equivalent.
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