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Introduction

Modulated electro-hyperthermia (mEHT) is an effective and widespread supplemental
therapy in cancer treatment using the radiofrequency (RF) of 1366 MHz and a
fractalphysiology-based modulation frequency based on selective heating of the tumors.
From the Pennes equation... We used an animal model to demonstrate the hypothesis in vivo.

Methods

RG2 (D74) (ATCC®, CRL 2433™) glioma cell line was inoculated into the parietal lobe of
syngeneic Fischer 344 rats. This model mimics the human malignant astrocytoma by having
incompetent BBB. A gadolinium-based MRI contrast agent (MAGNEVIST®, 0.5 mmol/mL, 0,2
mL/kg bdw) was used to detect lesions associated with altered blood-brain barrier and the
volume of the tumor was quantificated at the 8th and 15th days after inoculations (AMIDE®
software). The animals was divided randomly in 4 groups: sham (3), treated with classical
mMEHT protocol (3), treated with new mEHT protocol (3), treated with classical mEHT protocol
and with the temozolamide (30 mg/kg bdw for 5 days), an oral chemotherapy drug used as
a second-line treatment for astrocytoma and a first-line treatment for glioblastoma
multiforme (1). We applied the mEHT treatment at 6th, 9th, 11th and 13th days after
inoculations.

Results

As a result of a tecnological improvement we used a new cooling system wich was able to
prevent the overheating of the skin below the RF electrode and above the skull with high
electrical impedance. Consequently based on a stepwise protocol we could apply extremly
high energies (even 10 W) to reach as soon as possible the requested temperature into the
brain. The brain temperature was evaluated indirectly by the measurement of the
temperature in the middle ear and by using a correlation curve set up in an earlier experiment.
The tumor growing rate between the 8th and 15th days after inoculations was in the case of
sham animals: 23.73%12.15, treated with classical mEHT protocol: 19,08+0.49, treated with
new mMEHT protocol: 6.83%2.02, treated with classical mEHT protocol and with the
temozolamide: 7.99.

Conclusion

Text The application of the new cooling system allowed us to set up in the case of glioma a
new MEHT protocol which is based on that principle to reach a very high specific absorption
rate in the treated tissue. This new protocol was more efficient as the classical one and

Oncothermia Journal, Volume 24, October2018 345



surprisingly looks like more efficient/similarly efficient than the classical one combined with
chemotherapy.

This study was supported by the Hungarian National Research, Development and Innovation
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Power equation (Pennes equation)

Hyperthermia
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where p, c, and k are the density (kg/m3 ), the specific heat (J /(kgK)), and the tissue thermal conductivity (W/(m.K)), respectively;
W, is the mass flow rate of blood per unit volume of tissue (kg/(sm?)); c; is the blood specific heat; gy, is the metabolic heat
generation per unit volume (W/m3); T, represents the temperature of arterial blood (K); T is the actual temperature risen above the
ambient level; @T/dt is the rate of temperature rise. (SAR (Specific Absorption Rate) — (W/kg))
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Development on an evaporation-based cooling system

Calibration curve:
The temperature in the brain area
under the electrode is 1,78 C higher
than in the middle ear

The application of the new cooling system allowed us to achieve a very
high quasi adiabatic specific absorption rate in the treated tissue.
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Thank you for your attention!
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