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Comparison on efficacy and safety of cryoablation and microwave
ablation for treating rabbit VX2 paravertebral tumors
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[ Abstract] Objective To compare the efficacy and safety of cryoablation (CA) and microwave ablation (MWA) for
treating rabbit VX2 paravertebral tumors. Methods Forty-cight New Zealand rabbits were selected to establish models of
VX2 paravertebral tumor. The rabbits were then randomly divided into CA group (n=24) and MWA group (n=24).
The complete ablation rates, survival rates, Bristol rabbit pain scale (BRPS) scores and incidence of complications were
compared between groups. Results The complete ablation rate and 21-day survival rate of CA group was 91.67% (22/
24) and 33.33% (8/24), both better than those of MW A group (66.67% [[16/24] and 16.67% [4/247]) , respectively
(both P<C0.05). BRPS scores of 4 h, 1day, 4 days, 7 days and 14 days after treatment of CA group were all lower than
those of MWA group (all P<<0.001), and BRPS scores of both groups at the above time points were all lower than that
before treatments (all P<<0.05). The incidence of complications in CA group (3/24, 12.50%) was lower than in MW A
group (8/24, 33.33%) (P<C0.05). Conclusion The efficacy and safety of CA were both better than those of MWA for
treating rabbit VX2 paravertebral tumors.
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91.67%(22/24) K 33.33%(8/24) , ¥ T MWA 41[ 66. 67% (16/24) } 16. 67 % (4/24) J(P#<<0.05) . CAHIBITFIE
4h 1R 4R.7TRKK14KBRPSIFAHMET MWA 4 (P#<C0. 001) ;240 R E}FA] £ BRPS W3 B K T34 I7 R (P <
0.05). CA#HIFKAE KA R (3/24.12. 50%) K T MWA 41 (8/24.33.33%)(P<<0.05). &t CARIT %R VX2 HES
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OIS 2R R A HE S5 B i 22 3 I A i B A P
VIR LR R 2 i 2h D R e A5 e . H i
7% {4 @l (cryoablation, CA) K i 3% 4 @l (microwave
ablation, MW A) B ELFEIG R 12 TF ) . A F 5k
DL Z 3B 7 ME S5 i g T 68 450 1 Wik <18 174 £l 154 Ko b 25, 5
TR RE R A AR IR RIE . ABFRXS L CA S
MW AJRIT e VX2 HESS g A R S 4k .

1 MR57HE

1.1 SEmzh¥  4~6 MR 22 KE 48 H,
R 2. 5~3. 5 kg, M I b B 2% B ol ) 52 56 o0 2
b, 49 L 25 i B G 8 A A UE 5 5 M VX2 i R AR 2 L
RS9 R 2.5 K 2.6 kg, AT AR BB 2R W) R A
R w4t

1.2 57 VX2HESS I B A IH 8 S i) VX2
JiEg 202390 2 1 mm® 20 2, BB Lk U D R b e
REW:; TCTHI R F6 0. 1~0. 2 ml b 1R B WA
STt L2 MEAR F 0 A8 55 5 mm AL ALY, A2 R
JG iz Bl bR S 8k AT 3h W A BT HC R KR R R
(Bristol rabbit pain scale, BRPS)™ P43 =5, LA }& 7 K
Ji MRI 7R HESE 1. 5~2. 0 cm B & JRy kE P45 1 H TG
TR e VX2 ME 55 B AR A S )

48 HOB A G Bl HL Y 4 Sy CA 1 (n=24) K
MWA 4 (n=24) . ARHBF5E LN A0 EE B sh P 16 3 %
REHELNSMC 18 B 8h 4 7 (2023)067 %5 1.

1.3 JHREAYF Ll Philips MX16 1 g CT AL b 51 &
WA T Rl A L V2 VRIG YT AL C S ) B2 T R 40
AR FLL AT-2008-11) K ik 2 Dy g i 7 AL L5 B
KBS B CA BRS 7L KY-2000) . 244 B 54EL
FHXAREMT CASK MWA . & B Z# k5
3% L Z A 1 ml/ kg IR 5T = RRER s 1), 2 05 B 3L LA

AfF b AT BN O E T A S B4 AE & ARB BT AT CT
JIt 7 9 Kb AT R R /N T 2 ) AR O A AL v L
SR Z AN B2 T T 4

1.3.1 CA TFTCTHI S MHEMEFRBEREULIICY
VRIH AT CRR ) 0, S ) BR Y7 R Ge AT BRA /D A ik
B Z BRI IR 1 25 0. 5 em; R JH Y ¥k 02 1 V4 Vs
A (CA 6~12 min & I 3 min)#E47 Il . 199 (8] £3:B% 3 min
PLCT 45 SR VK BRG L, 28 UKk A 35 4 A e 5 i s
T R TR BT o I i RS R R RIZIAT CT A
il ST RCR K AT e i 25 e . WAL L.

1.3.2 MWA  FCT 515 T i ik o8 il i 4 5 ok
T AT A b 8 P AR TR /N TR TR R 3 il T R
(25~35 W) S i) (4~6 min) . 1 24 P8 & A &L DLo5E 4
T IR Shy v 5 6 BT RS A CT 4, L5 7 il Ak
WA TE AT AR . ULIE 2.

1.4 WEARIR  IRI7 5 WA 21 K, id 3 i 8 e A A
BF B B 9F R AE . 400 TRy e 1.7 K 14 KRR H
Siemens Area 3. 0T MR AL . sh ¥ 256 £ 1 26 B 47 MR
G, TS R BRI 1 2 A S4E L BT AR
295 10 R AGORE B U L W] B9 7, AR i el R S48 YT 0T
# #5 #E (modified response evaluation criteria in solid
tumors, mRECIST)" FARIAYT &R LA Rl X 3% 180
R A4 (diffusion weighted imaging, DWD) JG 5% #{ 52
BEL o 8 58 41 45 R UL SR Ak A 52 4 T L, 5 D0 Ol R o 4 T
filte A TIRITAT AT IR 4 h I R AR T R 14 R
7 BRPSF4) .

1.5 Seil2# a8 R SPSS 26. 0 88 143 #r #4 «
A s Fe 7R IE A 40 i BORE A7 R 5 s USRI #OR
TSR AT YR %0 . # # Kaplan-Meier 4= 7R £, A
log-rank £ % WAL AR A7 R By 22 5% . P<<0.05 M 2% A
Gt .

B1 CAWRITRVX2HES IR A GO39 CT B MESS A7 M8 (D 5 B CASFHI AR X C. 58 T S 2 A 0149 CT I 7R vk Bk
56 A i e T ) o 5 T 288 A 408 1 R 7 2
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#£1 MRHEWFIRESE

J7-51) Ji i TE(ms) TR(ms) J2 8 K 2 B Cmm) NEX FAC) FOV(mm)

T1WI VIBE Dixon iz 22.0 720 3.0 4 10 230X 230
HASTE T2WIFS SRR A 110.0 3000 2.0 4 120 260% 211
HASTE T2WIFS iz 98.0 3000 3.0 4 120 180 180
DWI i 50.0 3000 3.0 2 90 230X 230

T1WI VIBE Dixon C+ iz 5.0 10 2.0 4 10 260 211

7 : VIBE : 25 BN i B UK 2 (volumetric interpolated breath-hold examination) s HASTE : 2f f# HL i 5% 45 B vk 30 & P i€ [ 3% (half-Fourier ac-

quired single shot turbo spin-echo) ; F'S . i§ i #1ll i ( fat suppression)

2 #R

2.1 AR 2413 BT 58 BUH RUA YT £ R R
Y1 100%(24/24) . CA 2178 @l i i) 4 T L 58 4 7 fill
T MWA 4 (P 1<<0.05) 5 2 41 g e K A% i 97
T B iR i % 5 R B A R S 25 R RS X

(P#>0.05), WK 3.4 KF%E2.,

T RIG T JE 2% 21 K, CA 41 o7 2B AE I 1] 19. 0
K RBUETER 33.33%(8/24) . MW A 4 7 A= 17 it
] 15.0 K AEAF R 16.67% (4/24) . 40 BEUA A7 R
ZRAGHFE L (=5.642,P=0.018). WL 5.

B3 CAIRITRMEZZ LM VX2 ABARYY AT MR DWIZR WG AL 2 & 155 (A, 8958 J5 5 AR 5% - B2 58 4k, o SRFE 58 43 & UL otk 1k

(B)s C\DAYT I 4l MR DWI/R 71 il X 52 2545 5 (C) , B3 5 o UL 1k

CHf R g A

MR DW 7 1 il DX 2 3R A AR5 5 8 IR R A s 155 (OO L BB R LB AR (D) (R &b
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#2 48 KA VX2 HMESS a6 Y7 i C'T B UL K 3F @l I o7 2R e i

5] W WRERCns LR TERE E min) ARG
BE % (mm) SEATHM R SEATH
CAZH(n=24) 1.834:0.23 2.5140. 16 2.8240. 54 42.634-2. 34 22 2
MWA 41 (n=24) 1.79240. 36 2.4740.15 2.7740.56 28.27+3.35 16 8
1/l 0.872 0.782 0.344 18.217 4.547
P{H 0.395 0.452 0.720 <20.001 0.033

3.2 #4M WIrE4h 1R AR TRMEI4K,CA
2 BRPS PE4 L T MWA 4 (P <<0.001) ;24
R B[] S BRPS ¥ 2K TR 7 i (P #4<0. 05) . L
#3.

1.0
0.8
B 0.6
&o
jg T
B 04T CAZL
1 MWAH]
0.2} CAZL-M4:

—+ MWA#- 4

0 5 10 15 20 25
i 1% (5]
E5 CAZ5MWA 4 Kaplan-Meier £E 77 [t £&

BIT IR MEL 21 K, CA 4 3 H O B & 4iE (3/24,
12.50% ), Hodh 1 H i v 2 2 k44 s MW A 4 8 H
H BRI & E (8/24.33. 33 %) » AL 45 B k41405 2 LR i
RS 3 R RAET: 3 H . CAHIFRIERERET
MW A 4 (*=4.000,P=0.046) .

3 iFit

T RlR T HE S5 I 5y | L B S 28 02 0 55 7™
I RIE . AWFIEEE ST e VX2 HE S g B, X 1L oW 8¢
CA 5 MW A A7 HE 55 I s 19 4 R0k B4 4k .

MW A Y5 fl 3 BB K 36 7 B T J 38 R 3k A
A T DX R R NG B A A X A o A T A O il

S Ay o & A T T RORE S AR AR R AR ORI B O B 4
Fa S IR 2y 258 % i bk ] 45 7 =47 T il s A7 78 T Al 52
SAEM) T, CA PR o W Al A 2 kRl G
fik 2 A5 5% T, W 3 2ok AR LG O ) 2R L 4 o kR /N R
Rof AT 6 B 2 48 40 KU 2 T A RICR ™ . AR Y
CA ZH5E TRl (22/24,91. 67% ) M M g2 B
F7 5 (8/24,33.33%0) # i F MWA 41[66.67% (16/
20} 16.67%(4/24) 1,487k CAIRIT o VX2 HE 55 il 3
B R H CA A IRYT I 3K, FZ R AE T HoR
AR A A — ELR R Rl R R SR R
UKER AR R

BRPS M3 T 6 g H (% 1k iz gl VB # H
AR e A B R 4 50 R (O~ 3D il 2 1 SR 25 3 9K T
L VR4 =5 BN I T LABRR . AR AE & B 2
HIRIT S 4 ha 1 R4 KT R 14 K BRPS W4 4K F
BITHT . A0 I R I8 7 4 R N PR TG 25 it CA K
MW A B R Ji 38 S ot b 25 | BELIBT A 0 4% 3 T 380, i 96 97
J& 7R B 14 K BRPS W43 28 12 T [ 0 5 0] 58 5 b g 4
FRGE /0N | e 3 40 B0 IR 5 S0P 28 s 36 el 2 o 22 0 3
AH G 20 i PR 7 A7 B A5 R A Y. RS CA 4l
1T )G BRPS TEA KT MWA 4L, FEEHTE T CA
V14 A AV T BB R A D < JRR R ), T BB TR T I DK
Jor B V8 AN U/ 21 K I ) [ B o 27 40 AL SRR
B

JERAE R B AR T T N E S R R . A
WFE 2 20 F R A5 405 A HE 32 38 2y 833040 (2/24) , 43 B I
PRI« 90 il B A DA K 8 DR A B Bz bk < 4 55 T e 07

3 48 HA VX2 HES I I a7 1 5 BRPS ¥R 88

151 T G
4 h 1K 4K 7K 14 %
CAH(n=24) 8.87+1.07 4.4540. 64" 3.4640.78" 2.824+0.58" 2.6840.38" 2.60+0.43"
MWA 4 (n=24) 8.95+1.15 4.83+0.81 4.16+0.47 3.64+0.56" 3.174+0.56" 3.034+0.29"
2 —0.998 —4.513 —9.467 —5.524 —4.992 —4.528
P{i 0.325 <20.001 <20.001 <20.001 <20.001 <20.001

TE 2 IR YT T A P<<0.05
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