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Abstract: Objective To study the thermal field of microwave radiation induced by internal gas—cool antenna and to assess the
accuracy of computer—aid simulation by observing the thermal distribution profile. Methods In liver-equivalent phantom tests,
the contour of thermal field was monitored dynamically by thermal couple pinpointed precisely at designated spots. Based on
Penne’s equation of bioheat transfer, the model of three dimensional thermal distribution of microwave ablation for liver cancer
using internally gas—cooled system was deduced. Thermal coagulated area and thermal distribution were calculated and predicted
by computer simulation with finite element model (FEM) under three different power outputs (50 W/600 s,60 W/600 s,and 70 W/
600 s),and rectified in vitro study. Results (D The d7/d: distribution was varied at different power outputs. Speed of
temperature rise in z > 0 direction was faster than that in z < 0. @Temperature rise curve and coagulating area obtained from
microwave radiation in the porcine liver induced through single antenna coincided with computer simulated value. (@The shaft
temperature of internal gas—cool microwave antenna could be kept below 40 C.  Conclusion It is demonstrated by liver—

phantom and in vitro experiments that the ideal spherical coagulate zones could be obtained from microwave radiation with the
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internal gas—cool system while maintaining a low antenna shaft temperature.
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Table 1 The d7/dt distribution in z < 0 and z > 0 at different
power outputs in liver~equivalent phantom tests
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Table 2 Computer simulated parameter in vitro porcine liver
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Table 3 Practice coagulating area and simulated coagulating area in vitro porcine liver
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