I AT 2E 24 35 2020 4F 9 H 45 29 45 9 #] ] Intervent Radiol 2020, Vol.29, No.9 — 907 —

JEIMAE /- A Non-vascular intervention

G I S AR AR AT 7 R e A T
PR AR

Z,OEREW, T oo, afé, £ ob, X X, B B, & R, HHHE

&

[(HZE] BM  WIREEATIE K38 SOk PR A0 £ B U 8 RFA (i 22 55, R
%, Aik SRH Celon SR YTF AU 200130 FLHEF 2 A8, 0 FH B (4= IF1EAT RFA SE56 . A &1 5 =04
SRy AR S AT R A A B AL DK A L A R R = A A SO A R Y LT X A R R X
A B AR A S R ES (2 em, 2.5 cm, 3 cm) K TR (20 W, 25 W, 30 W) 43 5103 il O FL s i il 4
WG 1 h BORF I 1 S5 A BE AR AR 7 e 1B OB A JEH K AR SR R ag SR TR . B R AR AN
R ZE TH Rl X3S A g BRAH Ui s 858 W 25 W DR A BT ASBE S 2 em 2.5 em & 3 em A, P A AR
FAT AR 45 11 3 1 229 I 5 A e o P 2 34 0 T 184 A, 11 2 3 A M0 87 1% B S i 7 P 25 1 38 Din i 484 K, BB 8 3 em
RS AN 2RI B I, PR A AR AL, R LB B 25 S AR A A B K TR Wk
M2 em: (4.64+0.21) cm H (3.84+0.38) ¢cm,P=0.003;2.5 cm: (5.15+0.25) cm H (4.20+0.40)cm,
P=0.011;3 cm: (5.96+0.39) cm o (5.12+0.52) ¢m,P=0.020], S PR EE 0, FHESE X EN KM
oL, 22 5 oK WG T 08 S0, P AT 7R AR 3 K F A8 k42 (20 W . (4.70+0.26) cm H (4.13+0.15) cm),
P=0.033;25 W:(5.15+0.25) c¢m kt(4.20+0.40) cm,P=0.011;30 W: (5.27+0.40) cm It (4.50+0.26) cm,
P=0.027], S48 2.5 em Ml 3 em B V4775 1958 B4R U6 TR )3 IR 8. 8 28 3% [2.5 em; (1.04+0.23) cm
H(1.94+0.32) ¢m,P=0.007;3 c¢m: (2.09+0.18) cm £ (3.53+0.64) cm,P=0.001], ANFEIIHRT SFI7EM38
FRE TR R R AR T 38 (20 W (1.61+0.56) em b (3.60+0.53) em,P=0.011;25 W: (1.04+0.23) cm b
(1.94+0.32) ¢m,P=0.007;30 W:(0.90+0.44) cm tt (1.83+0.15) cm,P=0.010], Z5it W FF Ais &1 4 X A% &
(i1 35 11 357 Bt 5 A B R0 Ty 3 (18 388 000 TG 39 G, S A9k 1) i A 38 T 58 STk, 38 A A T s S 3 i T A Tk L
TNAT A BT VR T 28 SUAR I E SR A v B RE A TR A R0 T R DGk 3 o 4 7 S R 0 21
E A, A JE Ji 962 S 590305 I R A 47 28 B B T 48R TR

[$iR] M, S0 R, FAT % 38 XA g

FES S R735.7 XEIRES A XEHS :1008-794X(2020)-09-0907-06

The ablation effect of parallel method versus crossed method of multiple radiofrequency electrodes
placement in the treatment of liver tumor ZHAO Kun, JIANG Anna, WANG Hong, BAI Xiumei,
WANG Song, WU Hao, YANG Wei, YAN Kun, CHEN Minhua. Department of Ultrasound, Key laboratory
of Carcinogenesis and Translational Research (Ministry of Education), Peking Uniwersity Cancer Hospital &
Institute , Beijing 100142, China

Corresponding author: YANG Wei, E-mail: 13681408183@163.com

[Abstract] Objective To compare the ablation effect of parallel method of multiple radiofrequency
ablation(RFA) electrodes placement with that of crossed method of RFA electrodes placement in animal liver,
in order to find out the optimal scheme of RFA electrodes placement. Methods The experiment was
performed on bovine liver in vitro by using Celon RFA therapeutic instrument and two electrode needles
(200T30). Two patterns of needle arrangement (parallel method and crossed method) were adopted. In the

”

parallel group the electrode needles were placed in the form of “=", while in the crossed group the electrode
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needles were placed in the form of “X”. The shortest distances between the electrodes were set at 2 em, 2.5 ¢m
and 3 cm respectively, and the output powers were set at 20 W, 25 W and 30 W respectively. RFA with
different combination of above two parameters was separately performed on the specimens. Sampling was
collected one hour after RFA. The shape, extent, long diameter, short diameter and depth of depression at
the juction area of ablated coagulation region were measured and recorded. The pathological and histologic
changes at the juction area of ablation region were examined under microscopy. Results When 25 W power
was applied and the shortest distances of the electrodes were 2 ¢cm, 2.5 ¢m and 3 cm respectively, the
ablation zones and the depth of depression of the juction area in both groups were increased with the increasing
of the distance between the electrodes. When the shortest distance was 3 cm, the ablation zones were not
fused well. When the shortest distances were fixed, the long - axis diameters of the ablation zones in two
groups were similar with no obvious difference, while the short-axis diameters of the ablation zones in the
parallel group was significantly larger than that in the crossed group, regardless of the shortest distance of the
electrodes was 2 cm (4.64+0.21 cm versus 3.84+0.38 cm, P=0.003), 2.5 cm (5.15+0.25 c¢m versus 4.20+0.40 cm,
P=0.011) or 3 ¢m (5.96+0.39 cm versus 5.12+0.52 cm, P=0.020). When the power was fixed, the long-axis
diameters of the ablation zones in the two groups were similar with no obvious difference, while the short-axis
diameter in the parallel group was significantly larger than that in the crossed group, regardless of the power was
20 W (4.70+£0.26 cm versus 4.13+0.15 cm, P=0.033), 25 W (5.15+0.25 c¢m versus4.20+0.40 cm, P=0.011)
or 30 W(5.27+£0.40 cm versus 4.50+£0.26 ¢cm, P=0.027). The depression depth of the juction area in the
parallel group was significantly smaller than that in the crossed group when the shortest distances of the
electrodes was 2.5 ecm (1.04+0.23 cm versus 1.94+£0.32 cm, P=0.007) or 3 cm, (2.09+0.18 cm versus 3.53%
0.64 cm, P=0.001).The depression depth of the juction area in the parallel group was significantly smaller
than that in the crossed group, regardless of the power was 20 W (1.61+0.56 cm versus 3.60£0.53 cm, P=0.011),
2 5W (1.04+0.23 cm versus 1.94+0.32 cm, P=0.007), or 30 W (0.90+0.44 cm versus 1.83+0.15 ¢m, P=0.010).
Conclusion The ablation extent increases with the increasing of the distance between the electrodes as well
as the increasing of power in both needle arrangement patterns. The short-axis diameters of the ablation zones
in the parallel needle arrangement pattern are larger than those in the crossed needle arrangement pattern,
while the depression depths of the junction area in the parallel needle arrangement pattern are smaller than
those in the crossed needle arrangement pattern, indicating that the parallel method is superior to the crossed
method. The use of parallel method can fuse the ablated tissue together to form an effective ablation range
which can completely cover all the tumor tissue during RFA. The results of this study provide the basis for the
formulation of the reasonable arragement of electrodes in treating liver tumor with RFA. (J Intervent
Radiol, 2020, 29: 907-912)
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