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Swine femoral metaphysis ablation experiment in vitro: a comparative study of heating effects between
microwave and radiofrequency ablation REN Gang, WEI Xing, YAO Yu, CHEN Bing-yao, LI Nan, ZUO Tan-tan,
SHI Ya-min. PLA Medical College, Beijing, 100853, PRC

[ Abstract] Objective To compare the heating effects between microwave and radiofrequency ablation in
porcine femoral metaphysis. Methods Microwave and radiofrequency were applied for 300 seconds at 60 Watts in 20
porcine femoral metaphysis. Thermo sensors were placed at 5, 10 and 15 mm from the electrodes, and temperatures
were recorded using an advanced temperature monitor system. The diameter, shape and temperature in the ablation
zone, the pathologic appearance of the ablation zone and the distribution and variation tendency of temperature were
compared between microwave and radiofrequency ablation. Results The longitudinal diameters of lesions ablated
with microwave and radiofrequency were ( 37.1£3.2 ) mm and (28.3%2.5 ) mm respectively, and the former was
significantly longer than the later ( P<0.05 ). The transverse diameters were ( 21.3£1.6 ) mm and ( 19.8+1.4 ) mm
respectively, and the former was significantly longer than the later ( P<0.05 ). The carbonized zone, coagulation zone
and hyperemia zone could be found apparently from the microwave group, but only the coagulation zone could be
found from the radiofrequency group. The radiofrequency induced more spherical lesions than microwave did. The
central temperatures of microwave and radiofrequency were ( 126.2+1.51 ) °C and ( 100.2+0.70 ) C respectively, and
the former was significantly higher than the later ( P<0.01 ). The temperatures 10mm from the centers of microwave
and radiofrequency were ( 91.5+3.7 ) C and ( 58.34+2.4 ) “C respectively, and the former was significantly higher
than the later ( P<0.01 ). The microwave and radiofrequency groups could reach the steady-state at 210 s and 255 s
independently. The shorter the distance to the heating point, the higher the temprature rdached, and faster the temprature
rose. The heating center temperature of microwave could reach over 120 °C, while the heating center temperature of
radiofrequency could reach a point below 100 C. Conclusions Lesions induced by radiofrequency and microwave
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have some differences in shape and temperature distribution. The temperature of the heating zone and the boundary

of microwave are higher and larger than that of radiofrequency. Microwave is a better choice for larger bone tumors.

Compared with microwave, the ternprature of radiofrequency group could be better controlled. The understanding of
these differences will help us better use these ablation techniques.

[ Key words ] Microwaves; Pulsed Radiofrequency Treatment; Femur; Epiphyses; Animal Experimentation
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Tab.1 Comparison of coagulation parameters between microwave
and radiofrequency ( ¥ts, #=10)

ik Y42 (mm) B2 (mm) BRHR
5 283+2.5 198+ 14 7.0£05
[t 37.1£32 213+ 16 5.7+0.6
PE 0.0001 0.0386 0.0001

R 2 B SHMME AR E TR B REREM (Fts,
n=10)

Tab.2 Temperature distribution of porcine femoral metaphysis
ablated with microwave and radiofrequency ( #+s, #n=10)

s 5 mm’ 10 mm" 15 mm’
55 100.2 £ 0.70 58324 55.8+2.6
(¢4 126.2 + 1.51 91.5+3.7 66.5 £4.5

HE: CEESER PO AR B AR B

Notice: "Standed for the temperatue of different distances from the heating center
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Fig.1 Porcine femoral metaphysis was ablated with microwave of
60 W - 300 s ( D Carbonized zone, @ Coagulation zone, @
Hyperemia zone; A Channel for microwave knife, B, C and D
Channels for temperature determination which were 5 mm, 10 mm and
15 mm far from the heating center )

Fig.2 Porcine femoral metaphysis was ablated with radiofrequency
of 60 W - 300 s ( D Coagulation zone; A Channel for microwave
knife, B, C and D Channels for temperature determination which were
5 mm, 10 mm and 15 mm from the heating center )
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Fig.3 The relationship between time and temperature of microwave
and radiofrequency
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