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[ Abstract] Background and purpose: Surgical resection, radiotherapy and chemotherapy are main remedies
for malignant lung tumors. However, to explore new therapies for patients ineligible for surgery, multiple metastases in
lung and progressive with radiotherapy or chemotherapy is an urgent problem. Recently, radiofrequency ablation has
attracted a wide spread attention as a new treatment for malignant lung tumors. In this study, we investigated CT-guided
radiofrequency ablation of VX2 lung tumor in rabbits, with the aim to observe CT images and pathologic regression,
to evaluate efficacy and to explore treatment parameters of RFA. Methods: Build the model of VX2 lung tumors in
rabbits with a new method of CT-guided percutaneous puncture by coaxial trocar. The experimental group included 27
rabbits with RFA treatment, while the control group had 9 rabbits with false treatment. Two groups were performed CT
scans at different time points to observe CT images. For the experimental group, 18 were killed at different time points
to observe pathologic regression; while the rest was kept natural death, evaluating efficacy and calculated survival
time. The control group had natural death and the survival time was calculated. Results: CT images taken immediately

after RFA showed the lung tumor surrounded by ground-glass opacity (GGO), sometimes, with a cavity or small
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vacuoles in the lesion. It couldn’t exclude the residual of tumor cells even without enhancement of CT scan according
to pathological finding in the follow-up. Twenty-four hours after operation, in gross anatomy, the area of RFA showed
four zones from inside to outside along power gradient: the carbonization or evaporation center, gray coagulation
necrosis zone, red-brown hemorrhage zone and pink hyperemic exudate zone. There was some degree of inflammation
pathologically around the lesion after operation, which was absorbed within four weeks mainly; eventually, left thick-
walled fibrous tissue encysting coagulation necrosis and slightly remote hemorrhage. The rate of complete response
of the experimental group was 78%. The survival time of the experimental group and the control group had significant
difference (=2.634, P=0.018), which was 38.0+£5.9 d and 24.0+3.1 d, respectively. The linear regression equation
between RF energy and the lesion size was Y"=-2.3372+1.4361X, with test of regression coefficient (P=0.000).
Conclusion: The method of CT-guided percutaneous puncture by coaxial trocar to build the model of VX2 lung tumors
in rabbits was safe and rapid, with high tumor formation rate. Our study showed not only safety, micro-invasion and low
rate of complications but also definite efficacy of RFA for lung tumors. To evaluate efficacy, 1 month after operation
could be the new baseline due to the development and succession of the RFA area. There was relationship of linear
regression between RF energy and the lesion size.
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Fig.1 Build the model of VX2 lung tumors

A: The coaxial trocar; B: CT-guided percutaneous puncture by the
coaxial trocar.

1.2 SESHRRST

N T HEBRIR AR R AT, TR
AIBE DT ITAL , A SZERRE 36 1L P e o 5 4 15
T B IR 2545 19 S 36 S 9 A S R0 il 7 B9



(F@BER L) 2013555235551

349

WFoE, L4127 2, T LURSHE G, XTIR
HIH, T UMBMEIR ST (RAf A, AT LA
WD ST % 5T 28 CelonLab POWER, A FH
%% CelonLabAquaflowlll, Sf#iElAI5T20, G446
B2 om, KM D320 w, RHTHER
5RmEkRIET . CTH#(120 kV, 100 mA,
JZIE3 mm)Jf =i A, BRRALAL . SR
HBUEFR, EFFEPEL . BRI . 2K
B TR R AR, RRbRICHEE S, T
AR E, WA o B S e il
FEWEET LR AR AL, CTHIGHA E S A7
T kb e, TR SR e S A PR AT
W RATT . SRS RS I Al A AR
WA CTHRE A LA . Bl &5, #&
SR 10%, Sk K AR 10 mLyE SRl
b fs NS, R T i A e 4 il 22 425K
AJE3 AL A5k AR g 0.25 g/ Had, 5E
27 H R R A2(10.5+2.7) mm, HHifE
154.27~14.3 kj, F3(8.62+3.21) kj; HHir i)
9.5~20 min, ~F-#4(15.5+3.5) min,
1.3 SHRAREHE TR

WiIZHARG24 h, 3d, 1, 2, 4, 6J817CTH
HCEH+3G58), WE Kk KL Bl 25214
SR LA ARG24h, 3d, 1,2, 4, 6
S RIBENLAR S H, AR R L cmbIBR, 4%
RS (W) B . Aisas . HEQ 6,
YRS R, WA N ok 4. 10, 100,
4005 HHLHEF ULZ i Ak o JHL ] T 2 2 %) B A 1ok
By HAORBH ARIET, HI/EmET A O
B, WASITRL . THREAEA . XTIRA A TE
HARIET:, HAALTY,
1.4 itz AhiE

K HISPSS 13.058 143 B, it irikk
A5 5 P HT, P<0.05h2 545501t

YR
=2y =588

2 g 3B

21 CTH#

XHRALEMEAIFRIG , RN . R

Wk, W EriE el WA i, 3~7 dIIK
W fERfS B9 CTHIM LSS R B 2R KA 32
SO, ARSI, BRI B R AL M
R B AR e RS o SER AR B 22 C T 4
T DL e ] LS B MR A R s R NS 1
(K12A); 3 ~7 dJf FlEEBCRAT T, B
S RS T 1 — i R X R AL A
= E(e 3 N S R =P T A BT
552 ~ 3G Tt 148, JEEECE R 4670 |
WS, IR, SR AT A SR AL ;
4 ~ 6JH FBIXJE W 45/, AR AT
2, MR .

r

2 SPARECTEGS KEMFES
Fig.2 The CT images and gross anatomy after RFA

A: The lung tumor surrounded by ground-glass opacity with small
vacuoles in the lesion (arrow); B: 24 h after operation, in gross
anatomy, the area of RFA showed four zones from inside to outside
along power gradient.
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Fig.3 The CT images and tissue section with HE staining (x400) four weeks after RFA

A: CT plain scan of the lesion four weeks after RFA; B: No enhancement of the lesion was shown in enhanced CT scan four weeks after RFA; C:
The residual tumor cells between coagulation necrosis and thick-walled fibrous tissue (arrow).
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