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Radiofrequency ablation combined with ethanol injection by multi-pronged

injection needle in a hepatic porcine model

HUANG Jian-qing, LIU Hai-ying, YU Nan-rong
( Department of Abdominal Surgery , Affiliated Tumor Hospital , Guangzhou Medical College , Guangzhou
510095, China)

Abstract ; Objective ~ To compare radiofrequency ablation ( RFA ) alone and RFA combined with ethanol
injection ( EI ) by multi-pronged injection needle ( Quadra-Fuse ) in ablating the pig liver. Methods Twelve
pigs were divided into two groups. Groups A underwent a combination of RFA and EI ablation of the liver,
group B underwent RFA alone as control. All pigs were sacrificed immediately after treatment. Ablated area
with surrounding liver parenchyma was excised for gross and histological examination. Results  The longest
diameter of ablation area of the liver was 4.7 + 0. 4cm and 4. 1 £ 0. 2cm in group A and group B,
respectively ( P <0.05). The durations of ablation in group A and group B were 9.8 +0.9 and 14.7 =
1.3 min, respectively ( P <0.05). Histological staining revealed no viable hepatocytes from the center to
margins of the ablated area in two groups. There was a zone of transition surrounding the ablated necrotic area
that showed hepatocytes degeneration , necrosis, hyperemia and hemorrhage , etc ; infiltration of leucocytes and
lymphocytes could be seen in tissues 1 cm distal to the margin of necrotic area. Conclusions RFA combined
with ethanol injection can induce more great necrotic area and short ablating time than that of RFA alone did
in normal pig liver tissue.

Key words : Liver Neoplasms ; Radio Frequency Ablation ; Injections , Intralesional

CLC number: R735.7 Document code : A

EEUB ) R RHUTRHZET H (2001281)

I B H5:2006 -04 —11; {&1T HHA:2006 - 06 - 24,

VEB I IT o BL0TE AR N, 70 18 2 5 B T e 25 30 I O, 3 358 DS I8 B0 Bt A5 s PR T ) F 5
BIRAEE X8  E-mail: gzdlhy@ yahoo. com,,



530 FE-fd

15 %

D T R R TR R L M M 2 —
WP sz, We %4 . BEr, FARUBRAYZ AT
SR B4 TR 0 R B A Ak i R Y L (H i TR R
0% X NN E R 2y s B S O AN P = R [ P B 1=
FTFARYIBR# — WA 309% 20 T 54
( radiofrequency ablation , RFA ) 1 — il 47 % i &) 86 14
ST I O 3k, E A A S B R . O KBRS T
RO TR R, PR R RCR . FA,
THEMB G B A KRIFE MBI T IR R T R A
OH o EE PR o S TG K T RS 22 BRI 2
HMEFRHER, RAHZEHEE D AR B EH
Ik O 3 A U SE AT SR T R S 5, Lk A 2 U BTG
TR K I A5 Rl S T Rl R ik X
B W %) 52 e, B 456 S 400 5% 450 B ) | 4 4 8% Y E
Rl R R DL R AL 29 B 2F AR, O I IR IR 9T #E it S
%,

1 #RE5FE

XYW ENE

filt R KM 12 3k iR (30 £2.5) kg, M
ANBR H TN B A B S I S ) b BRI B A B
ok RF2000™ S 45 & £ & 4t ( 3¢ [ Radio Thera-
peutics v F) AE 77 ), T K I RS W 5 R A O35 B = M
Rexmedical 2y & 4 7= () £ 15 % ( Quadra-Fuse Multi-
Pronged Injection Needle) ,i% & fi 1 % £} & F1 3 4R wJ
4 ) 7 A B, BEAR TR A 4 DAL, A BB
T 1 0 T e a7 N iy [ L R QS AR I

1.1

1 Z5 %M 186, K 15em, i L MREFEF A1 3 AR AJ A 44

R, AR T A 4 DAL
1.2 X®HFE
B ZFEREHL o> D 2 41, BRIV 20 5 0098 il 2 ( RFA
2 R R S 2 A BT TC K I RS T ST 41 ( RFA + EI
M), B 6 ko R M B K 4R (e LA

TSR 6 ~ 10mg/ ke, i I ) T % bk 3 S G M
i 249 5 79— 2 s o 5] i 4 B RR ) W 255, OE b
YIS R RS 0ok % B S B0, B AT OF
IR ST Wy o PGB A — FF I I 52 R M 3 S em b HE AT %
], SRR T R B, 4 44T 1A
GO, AR ISR R 4 A L, BRI S £
S JE K TR VR S I S 7 I 4 2 A T 48 4 A
% P B 30 AT T6 KO R TR 5, 1A S B T TR K
i 10mL, 5 3k 5% e 45 40mL . 1 §F 58 5 5B
% P B, S0P S A vl B SR AT S 0T S L, 5
S Z A R A ST LA R AR T
[l — A o 55 400 IR 0 0 3 36 20W, LS 45— 45 b
HOm10OW, HEOOW, Bk f ke a, Hoh R
SHATHE1OW LR, BISE8 1 A A 8% 5.
00 R U AR B 0 B IR % B v L G B AR
IS A A 4G TR B 20 5 Ak BB B B BE
Y SR S 7 1 U0 O B R W R K B AR ]
B 43 ) 7 B A1 TP D % (R P BT L A 5% 451
WS ERHLIERA) 5 Lem (B L% FH Lem)
bR, BT 10% 46K AR B GE L 4R b
HE Yo (6, 0048 41 40055 38 2 A5 L 15 0
1.3 WMEIEH

(1) 90 37 565 450 S0 400 0 I ) o (2) 0k S 400 A
B /N o (3) W5 8 450 5 I 4 400 1 o B 25 Ak
(4) 35 B 55 25 BEL 90 I A 3 % 04
1.4 HitFEaiE

B LLIIRL £ bR (v x5 ) Fow, KA
SPSS11.0 4 ffF {3 kb ¥, 41 18] LL 45 il ¢ B, P <
0.05% 2 7 A W& 1%

2 # R

JE58 B 2 21 S0 A TF DR B A kb 48 Ak, B AL
24 b W RCEE B J7 1) V) OT B An AL, AT B i
O ) AR U Ay 250 B AR AR X, R DX 320 2% I 41 58
My, FEf A 5E 29 (0.2 £0.05)em (& 2) ¢

P PHLAG A L S kb o0 2 B o8 e IR A
SR b i G on] WA R A 2 A0 R R L IR A | A
TR | I M 2E R R M A IR T AR B R
P 21 e ML A Lem b UL /b B AR IS M S R
KA R MR, RIWHLIRIE(E3)



FH ARG S A AT X R R 51

B2 8t kk oL AN K OR R a0 B
18, K A X H S 0 21 7e I s

Ak X sk Ar

gt — LA 2 78 000 A % Sy S0 B R AR Y A
HAAZ, G LR, RFA + EL A AP 4 b A%
3R 45 RFA 41 %%, RFA + EI 41 S 3 bk R K B
ZBh(4.7+0.4)em,RFA 20 (4.1 +20.2)cm( P
<0.05), RFA + EI 4] 1 34 5f 4 8 450 B [5] 2 (9. 8
#0.9)min, RFA 41 K (14.7 +1.3)min( P <0.
05) o Pi4L3E B i BT I ) TR A6 25 5% G it 2
B (WELD),

R KA BB E K HAR, B[] R 3 R L

biH RFA 44 RFA +EI 4 P{i
KN em 4.1£0.2 4.7+0.4 P <0.05
i ] min 14.7£1.3 9.8+0.9 P <0.05
TR W 87.9+1.9 88.3+1.7 P >0.05
3 3 it
I B b, % F B4R < Sem, 5 5] & < 3em /) AT
R R TR R f”ﬁl/\)\“ﬁw‘”o 1B X5 K
I RCR KoM, @ 5 e T ik, I B Bk Ak T ke g

(TACE ) | JG /K W &% 18 5 (ED) 2 16 4 %0, 3
b, JC KR T S IE 9T R Y D RO R O
JEE T R RS ) B R 0 R E AL 4 A0  E OK  R
AR M, 5 BE MR S8 K 4 4k fb, T ST X 8 K
RO N U R AN SN | 5 7 A ]
A IE I B RS, R AR R XA IR, AR
1M, 76 I R s 36 97, 2 80K BB 4l 3 0036 9T
BBl T K IR T IR IT o B R S S TG K Tl
W EE PR O BB s L O 2R R R
KGR AT, s Z W ERLY . 5% n
BEAE L, 2t B v O I RS 7E 41 40 R 1 4 A VS
ST a3 A A O AT 2 o i Ok B, S
[ — % 38 % 0 35 97, AT LA R K B BE M B A

Bl 3 OUH N, it IR, IF AT W g 2 R T A i i
@ ( HE x 100)

ST &, S B R E A RIT IR, B A R
U 9 I PR 38 R A 18

i R F L SR P58 BT O G K RS B T
7 F) YU LF E W R R R R OR L Rk 2B B
Mﬁﬂ%ﬁ%@%%ﬁ%”oiﬁﬂkugﬁ\
% - L £ J7 )V G Ok ) G K RS 19 A ok ok R
[EREAIOE /S (8 R B NP VW L K R ORE i

JE 2 oK X T I RE B B E K OOE R I R R R
G5 b, i S TR T T B 2 o O i, 54 0 e R
PR 56 B B L 25 o TR R 22 06 BE DT R OB A
i R o

56 TR P9 T K IR R O R R R N A R S
— bR o Livraghi %004 &5 9 i G RV =4/3 0
(r+0.5)3(V M, r HRAHER em) |, i [
WA RSN, AR EEITE, L 1.0~1.5mL/cm
S9E WU AT £, DG 2 e A0 5
ETMBMER+1(<5em) 5MEER +2(>5
em ) Ll T AR RS2 B X 4 R OE 8B T 4 4L,
FU X A [ 36 45030 9T 7 v AT O L BESE . BR,
EEUESHENI OB LR L, SAAE
M) RIGIT 48 50, B A B 40 0 1 O WO R & X 0
10mL . 5255 45 5 & B, 5 430 3K & JC /K 05 A 3 50 41
R N R GRE R el DN &
(B ) SR 4, B W] EL 5 RFA W 3% 2 ) A D [ 5%
AL SR AR R, AT 0 R B 4 2B B B L 4
S5t Ax o B A L DR TE S OGOK I ORS JE L
T e BE T ORS R0 0 4 B R M R R T 2 48 B
PRBE, O X R R i G P9 B2 40 3% 5 R B
JR s A0 I R O L PR B S kT 2K LT B BT A
JE g fE — AR TR ERT VAR T AN



532 ¥ & --iE S 4 & 515 %

SBC A0 B VI B, HL R S B A X2 AU P s B A B Prax, 2000,89(24) :1056 - 1060.
N . . N N _ [3] Solbiati L, TIerace T, Goldberg SN, et al. Percutaneous US-
SRR U RE AR R T 58 R et A AR A ) . ) , , ‘ . .
guided radio-frequency tissue ablation of liver metastases ; treat-
Hﬁ,ﬁﬁﬁ@?%l@ﬁg %75'1333‘[% I%Jjﬁﬂ( {@%Eg gfﬁﬁﬁ ment and follow-up in 16 patients[ J ]. Radio logy, 1997 ,202
AE 1, DT 9 35 AR B kb T G TR BB A AL A A T (1):195 -203.

(4] RS 26 REE, & 880NN IT /DT E
2 58 oy 2= T 3 e g M 2
WL S 2 R R KR R 0 T L9 R o

Hik B , I, ik e /ﬁ; X Eﬂ‘ B3R IT AR 1Y 5 , H [5] Mirza AN, Fornage BD, Sneige N, et al. Radiofrequency abla-

R Rk R B g TR 3 g 36 i 4 AR OB ﬁﬁﬂﬁ7k{@*‘ﬁt{£ tionofs';:dtumors[ﬂ. Cj;cerl,2001,7(2);95—102.

. . - N (6] XIWE K=om &5, 5. JEE M &R T 556 &%
S0 B A A, B R] B ] RFA, BE A 2800 i IR i B[], oA I SR B e L 2001.7 (11) 5657
S B IANN 1= N L R A 658.

H F A 52 1 0o % T M: W HF 4120, 5 AT 42 [7] Ohnishi K, Yoshioka H, Tto S. Pros-pective randomized con-
W, \d = Ny T = =\

trolled trial comparing percutaneous acetic acid injection and percu-

A Il ’ HA MS i ﬁz] B E e %57 I, = 11 /fx taneous ethanol injection for small hepatocellular carcinoma [ J ] .
oSl 7 R R/ S A N e S R L Hepatology , 1998 ,27 (1) :67 - 72.

fj] % i %{2 X%%?ﬁi@,ﬂ;ﬁ %{% ] % 9[\ ’ ;’é ?%7]( ?@ ﬂ% [8] Livraghi T, Benedini V, Lazzaroni S, et al. Long term results of

single session percutaneous ethanol injection in patients with large

i %d‘ 1 i 1 %IJ & i Ej‘ Ej‘ [&] % I\[ﬂ i 5 iéj % 2k — hepatocellular carcinoma [ J ]. Cancer, 1998 ,83 (1) .48 -
W TR 37

[9] Livraghi T, Salmi A, Bolondi L, et al. Small hepatocellular car-
22 Xk cinoma ; per-cutaneous alcohol injection-results in 23 patients
[J]. Radiology, 1988 ,168(2):313 -317.
(1] hesh B2 T EARRL 2 4. R PE AT R AL Ay oy sk (101 B4R W My, SR, 55 7 A A JCKIRG I8 P9 T 2 3
Bopt#El 1. O MESN B 26 &5, 2004, 16 (4) 1235 - 236 37 F8 00 25 5L (B 2000 B3R 25 ) [ 31, o [ 52 51 B 2%
. #,2001,21(8) :494 -495.
[2] Allgaier HP, Rossi S, Deibert P, et al. Hepatocellular carcino- [10] #hgk. M7 S 4 oK AE IR Y7 I 50 Bl &[0 ]. 5K
ma ; percutane-ous ethanol injection/ transarterial chemoemboliza- FREAE 22 35,1997 ,12(4) 2307 - 308.

tion/ radiofrequency the - rmoablation [ J ] . Schweiz Rundsch Med

(AT F R EVIET

(AR B2 85 ) Tl 5 . ISSN 1681 — 102X, CN 98 - 0525/R, 2 A Tl o # € 3C A Wy B 2 0] 1) SOk %4
JE ) B SRR ER CCrp SO S R RO ) L b e e R R AR SR B P A i A AT DUAE PR R A R (www
shouxi. net ) f P 0 b2 3C. EEFMH 8 LRk IR OFSE LRI R R UFE R RS R 2 W
(ZE - SN2 G NS N TR 3

A TS B A
LA S PR AR 50 SRR PE I R B 58 50 A 48l R G B (1)) 338 R ] 4 4 DL B ik [ P A A BE B R
19 STk 25 38 45

2. BRVF R ARE G (5 A B SRR R SN RE I IR AN REAE ) B — Ty T B A 5 L I DR R At A 5T RN S 3R BF Y
TAE BUR 138 30,

3. Ry PV BE A5G BT R L S A i~ Sk B8N RR B i Y 8 58 FRE BIF E R

4R BT B O R g1, BT, AR DR, AR AL

AT 3 A I, St R 2 o 1R SCR RIE MK IE SCIE T . XA/ BB LA BER TR B A 4 B B 1 H Y e Sk g
TI& .

e {5 4 - ALt 100035 - 55 FAHC P AR AR 22 35) % 800, M5 4% : 100035, L35 :010 - 62242528, fL K .
010 - 62245829 , E-mail ; waikexue @ sohu. com, [ 3l : www. shouxi. net www. cmmj. net , W25 4% G E ¥ M,

A IR S A A & G SR





