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Clinical benefit of radiation (RT) ± hyperthermia (HT) in glioblastoma (GBM)
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Current Standard of Care
SEER Registry 2010-2014

21%

Temozolomide + RT
Stupp et al. 2008, Lancet

(EORTC-NCIC rand phase III)

27%

GBM 2-year survival 
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HT (40-45° C) doubled 2 -year survival!

Randomized Trial in Primary GBM

(Conventional RT + brachy boost ± interstitial HT)

Sneed IJROBP 1998

2-year survival

31% vs. 15% 

RT+HTRT-HT



ÅOperating frequency: 915 MHz

ÅArray: 3 rings of 24 antennas (dipole size 9× 24 mm)

ÅCylindrical frame: 13 cm length, 26 cm dia. (~4cm water bolus) 

Noninvasive applicator configuration
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ÅFully parametrized port phase and 

input power for all 72 antennas using 

72, 24, or 8 amplifier controls

Antenna port parametrization

Practical applicator design involves using 

8 amplifiers controlling 9 antennas each
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Experimental phantom measurements 

Setup for Thermometry
3D MR, SigmaVisionAdvanced

& 1D RF-insensitive thermistors

Setup for E -field 

measurements

1.5T MRI system 

(Magnetom Symphony)

E-field sensor ðminiature 

dipole 12mm long

Phantom Heating

measurements

BSD-500 915MHz 

8 channel generator
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Computational modeling methods: RFŸHTźFF
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Specific absorption rate, SAR (%) Temperature ( °C)
Velocity (cm/s)

Fluid flow embedded in a boundary condition in HT

using average hbolus = 50 W/m2/K and Tbolus = 23°C

Water bolus

12 mil 

silicone

film

1.5 l/min


