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Temperature Distribution and Geometry of the Electrodes in RF
Interstitial Hyperthermia using Circular and
Interstitial Electrodes
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To evaluate the feasibility of clinical application of a newly developed interstitial hyperthermia
system, which consists of an 8 MHz radiofrequency generator, interstitial needle electrodes, and a
superficial circular electrode, we conducted preclinical experiments using an agar phantom and VX-2
carcinoma in the rabbit. In the experiment with an agar phantom, four 4 cm needle electrodes were
placed in a square array at intervals of 1.0, 1.5, and 2.0 cm. Thermography demonstrated homogeneous
temperature distribution at electrode intervals of 1.0 and 1.5 cm, but hot spots around the electrodes at
an interval of 2.0 cm. When electrode deviation was less than 8 degrees from the pararell plane, no
temperature deviation was observed. Using two 2 cm electrodes and two 4 ¢m electrodes in square
array, thermography demonstrated a homogeneous ternperature distribution in the area surrounded
by the electrodes. Even if the electrodes were located at the periphery of the agar phantom, a
homogenous temperature distribution was obtained in the area surrounded by the electrodes. Using
four 4 cm electrodes at intervals of 1.5 cm in VX-2 carcinoma in the rabbit, ideal heating was obtained:
42°C at the periphery of the tumor and 43°C at the center.

These data suggest that the newly developed interstitial hyperthermia apparatus provides
homogeneous heat distribution at electrode intervals of 1.5 cm or less and can be used in a Phase I
study for deep-seated or superficial tumors.
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Fig. 1 An interstitial hyperthermia apparatus: an
outer electrode circles an agar phantom.
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Fig. 2 An axial plane, a perpendicular plane to
the electrode, and a sagittal plane, a parallel
plane to the electrodes, were defined as shown in
the figure.
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Fig. 3 A thermography at axial plane with electrode intervals of 1.5¢cm (a) and 2.0em (b)
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Fig. 4 Temperature distributions in axial plane (a) and sagittal plane (b) : 1.0cm, 1.5cm and

2.0cm intervals
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Fig. § (a) Temperature difference between at the upper and lower end of the
electrodes according to the deviation of electrodes from the pararell plane as
ghown in (b)
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Fig. 8 (a) A thermograply at sagittal plane when the geometry of the electrodes
was not precisely parallel as shown in (h)
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Fig. 7 (a) A thermography at sagittal plane using two Zem-electrodes and two

4em-electrodes as shown in (h)
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Fig. 8 Temperature distribution at axial plane
when the electrodes being at the periphery of the
agar phantom ; circles and squares: at the points
of 1/4 and /8 on the diameter of the circle,
respectively
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Fig. 9 Time-course of temperature in a VX-2
carcinoma in the rabbit using four 4cm-electrodes
in 1.5cm intervals
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