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A modified percutaneous microwave ablation method for treatment of hepatocellular carcinoma. an observation

on clinical therapeutic effects
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[Abstract] Objective To modify the strategy and methodology of percutaneous microwave ablation for treatment of
hepatocellular carcinoma (HCC), so as to simplify the therapeutic process and improve the therapeutic effect. Methods A total
of 92 HCC patients with 149 nodes, with an average diameter of (4. 943.4) cm, were treated by the newly designed cooling
circulation microwave electrode. Continuous ablation was used for tumors with diameters less than 6 cm and ring-shaped
continuous ablation was applied for tumors with diameters more than 6 cm. Microwave ablation was used to treat tumors with
diameters less than 4 cm. For tumors with diameters more than 4 cm, transcatheter arterial chemoembolization (TACE) was
used before microwave ablation and nutrient arteries were given priority for ablation. Ring-shaped continuous ablation strategy
and double antenna ablation strategy were adopted for tumors over 6 cm. Enhanced CT scans were performed at regular
intervals to evaluate the therapeutic effect and the one-, two- and three-year survival rates were observed. Results (1) The
complete necrosis rates for once, twice, and multiple ablations were 76. 5% (114/149), 86. 6% (129/149) and 95. 3% (142/
149), respectively. (2) The one-, two- and three-year survival rates in our group were 94, 6 % (87/92), 72. 9% (62/85) and
61.4% (35/57), respectively. Conclusion Single microwave ablation is effective for small HCC. Double antenna ablation + first
ablation of nutrient artery + TACE was effective for huge HCC. Ring-shaped continuous ablation strategy can greatly reduce ablation
points and simplify the ablation process, which is probably a new way for in situ complete necrosis of huge HCC.
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continuous ablation
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Fig 1 Ring-shaped continuous PMA (A-C) and prior ablation of nutrient artery (D-E)

PMA: Percutaneous microwave ablation; HCC: Hepatocellular carcinoma. A: The double antenna (inner distance 2. 2 cm) PMA in surrounding

belt of a huge HCC; B: Hyperechoic spots labeled by green “+” indicate antenna distribution in surrounding area in HCC forming ring-shaped

microwave ablation; C: Ring-shaped continuous PMA leads to internal ischemic liquation necrosis(arrows) ; D: Nutrient artery of a huge HCC

with its vma 156 cm/s; E: The blood flow disappeared after ablation (100 W, 10 min), two parallel hyperechoic antenna path surrounded by low

echogenic ablation area
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Fig 2 CT appearance of a huge hepatocellular carcinoma after ring-shaped continuous microwave ablation

A: Plain scan; B: Artery phase; C: Vein phase. Two years after the ring-shaped continuous ablation, no enhancement in both artery and vein

phase, with blood serum AFP returning to normal, achieving a complete necrosis

2.2 REAAFRE AHABREAREF1.2.34F K
A A5 5 R 94. 6% (87/92) . 72. 9% (62/85) .
61.4%(35/57) Ly kb £ R AR <4 em . 4~5
em.5~6 cm. =6 em W) 3 SEAELERHH 73. 3%
(11/15), 72. 7% (16/22), 64. 7% (11/17),
42.9% 3/ P ¥ 3 AEAFE R 68.8% . £ KW
JERE T 3 A FEN 44.4%4/9)

2.3 mENEZR BN IRGESEREN 7.
396 K388 35 Sh ik B 1T ml X b O, B bR A S
FRARSFAT I ASOR AL, WAl S F . T3 90~100
WL B E] 6~10 min, = 3 10037 7 @l 1~ 2 U5 I3
GG, ARA PSR S B B T E N 156 cm/s,
AL 1 eSS 52Tk (B 1D1E) .,

2.4 AFP K-FZ 4 HEWRITE 1 AHEE,
AFP /KPR IEH # 5 75. 5% (40/53) , FREH
20. 7% (11/53) . AR FEH 7 3. 8% (2/53) . Utk 2 il &
FEH SR LA L b7

2.5 JF&sE  HEX I 3 HIFE YK 3 F, i
HRET /K T 5 BF AR SO % 2 4615 A 02 6 iy
FE BB 7 ) OB g T D LS F AR THR |

30w

Jed S JFF 9 2 5 3K B 56 4 T Rl B R AR RN
TOAL | 12 TR I O L R i AT b A, HE bR R R
AU R E, — WM 58 42 71 il %6 B R AR 1 KR
R AR R B 1~3 RIHAE, 4~5 cm,5~6 cm
1) JE i 56 A TH R A3 35 B 97. 696,90, 9%, 3 44
TERDMIRS 72.7% .64. 7%, Fb, TATIN K, 4
F 6 cm DAT I R 0L 56 SR F OB T BlIR T . X
F 6 cm DAL a0 SR 3E RV R 0k Ak A
U, Xt I I Bk A S AL P R U0 O T L, R
80 %0 LA - 11 B h F JF T RE it 4 AN 2 L b R T A i
P A5 2L R EANRRUT B | R0 3 w0 B 3B SR
JREB ARG M b SRR, L FRATTER I TR
TH Al LA 2 G SR W L T4 1R T < R TR AN (8] 1B 3 il
F14) T SR W 38 3o — YR A S 4 B0 B ik T L R
TR 9 A] LAAS 30 )R AR VA B0 B8 . A4 =>6 em
W9 SR8 3 AR AE AR RIBH] 42. 9%,

3.1 HORERRRS R (DY KIEREE NS
W . TACE + i 3% sh Bk A6 2 0 fil -+ SUEF D il A% 58
BB T AR X AN (<3 er) A TARYA I SO



.

S8 WL MR AR TR 2R B RO R YA ST T A4 1 PR T RO 4%

« 875 ¢

. BRI B S T Rl Y R, B T Y LA
PR, ABXS T EIAHE M AR A R, ik
WFSEUESE , IV A PR AL 1 Pt b 35 4 /0N 17 7 Rl 161
VR R kDX A2 T P Pk e 2 O g g 46—+
PRI BE 8 E T R W Al L 3R TR AT
“TACE -+ 7% 8l ik Dt 216 1 il —+ XU T sl 1) 300 T il
BTN AR 3 Fh Ol AR L0 T A B A R
AT R T il ) DR SRS 3 0 R 97 5. B A A
PR BT ARV DR IR 100 WX J2 BELT 2% 37 3 ik
M A FE BRI, O S VR 55 B kA Al 8 T 3l ik =
oAb BB R Fe R A 2H Hh B e B K D 156 em/ s,
100 W 10 min JH @l 1 WIMGEE 5 56 2K B4
ok il A5 575 2SI Rl 2 A BRI G (EAR AL, ()3
FEAS TR Bl W . &1 %F 6 em DA_E AR T I, SRR
BB G A R Wi Fl 7 =X A st 2 DA, S T
o U= W E 7 V5 N 1 1 TR 1 T 1 S E N e 2
BT LU A SE IS . Wk T il X A BURBE 56 41
TR T AT A5 LT 2% 7% s i Bt L AT A T R B
W SR8 T i DX P ST A T R A IV T 3

RPF KRR R/D A 8 em X9 emX 10 cm,
St AN R] B i, O L Al X Ar i 0. 5.1, 0
e, WVBRIS A A4 20 0o 71 kL84 Wk, FRATTAE
HI 2 Ik TACE A9 JEmb b % 3% Bb 983 52t 1 9% 7 1l
LS T Rl OBUER T Rl - SRR AS R A, ST
Filt 3 UL THIH Rl 27 R, EAMFEIH ML 2 L3 5 R CBF
XFih G ak g L 36 32 A5 AR B R JFE AL K TG,
BE AT L, BRI AN [] 97 3 b o] DLk 380 3528 DA 0 T fil
RO, A4 14 =6 em BT R T 10, 5%
S AR 78,6 %0 UE B T H AT AT 5 A AL
3.2 BB H ARG T RB 8 IT M 5 R A
A < B R N I A T R e NI B R N D A
LN e AP N 12 i I 2 e I = = 3 S A B
NS HI I < e N IS D A X 2N R R = L ST P A =
BRI Bw W, RIG e Mg CT RAE a2
e W A A b B, U K LR B B R B
b Ak IR - B i b T il

IO Rl Ve o7 9 0 2 A R 5 e o A AR B
KN ECH A # KR A Y b R
KA ] Jmy &8 11 # k 43 S N DA RO AN RS L
Wi e B A A, bR B A I R, R AR AR
ALK 2), (BAEIRYT v BDA A~ TR L 1
AR AL 21 AR A I B
filite B e K AEAF I ) 25 AN H . IRSZ4E T G K
U1 B P AR AR L RAR RN 7 em, TE A A
PERE H RS 24 8 R18 T AEfE 46 ™~ H L AFP T
K I — BARFFIEH IKOE . XTI TH#R K 43 3 N Jm 1 96

e, BRI J Rkt R A4 AR AT 58 A0 ml L AR O L AR
FEATh R 8 UL, s a4 A A

THOE T AR T R LR RN 2 kAL R R
2~3 d HBL, F5EE 3~7 d AR 37, 5~40°C , XHE Ab
B, AR ERHGE B AE 3 L X BLAE 3 RO K
L R BRI, TR T 2 ], BN B R A
TRIGYT . MR R R M R 7 L B F AR TR |

25 L RTIR L 5 AR A Eb L I T Rl N E
I HEA RGN I B A sy H R A
g, X TR KRN . AR H“TACE -+ 3% 3h ik
DG 26T R+ ST T Rl T R B, RAS T W R Y o8 A
THAE A A AR E (A FRATR 2RI AS 1] 7 3 il
BB HEAT T W RR 52 BRAIE W 9205 W Ak TR
Jr bR A BRI 2R AR T 2 2T Rl ) 46 BoR
AT BRI ROR . (AT 98 FEAR S 35/ AH S 25 18
154 R itk — LR UESE

4 FEEHR
Jir A VR P AR SO 88 BAT AR 53 o 5
[Z % x #t]

(1] #ES3h. % M, TRER. 5 A, THEIL. 5k MBS S2
B BICBETA o7 R R P I R T 19T RO L] T AR o 2R A
2002,24.282-284.

(2] BGEAE, EFmeae, 5 W98, MR Al 100 I T MR 0, 45 A 51 5
2% A POHRECAR YT P  RIF A M )], AR AR e AR,
2004,42:1029-1032.

(3] Al SCLERAT5F . WM AR, sk/hak . 58 #i, BT, 5. A G S
2 e 2 GG I T Pk e g B i R AT 92 ()], o [ B 2 AR 4
A .2006,22:1860-1865.

[4] BR & RARF, B0, BRAARE i T —, X Je k. 7R & B2 i
U R [ i 2H 200 B A s R (0], R PR, 2002,11:1-3.

(5] BR @ el T —, RIRTF . HRR WIS, 5. i i %2
W 225 B I E 18 A BR B S 30 BT 52 [0 . AFIE L 2001,6:210-211.

(6] Br &AM KA, ERE RS ET —, % 9 RE K
Tl D2 5 T JHF 2 290 1B A SE B F 5 [T ] vh AR A R 1R 2 2Rk
2003,12:165-168.

7] X A Wl , BEC g b, EEHE R . 3k %
X TR B [0 9 FBL 5 i 119 S 9 F [ ], Hh AR B R 2% 3, 2003, 25
546-549.

[8] Melte by i)™ EVASMAR, I 2.m OG5 PSRyt
ST S B L FARTSELT . AR BE 22 7R3, 2004 ,84:203-208,

[9] Dodd G D 3rd,Frank M S, Aribandi M, Chopra S, Chintapalli K
N. Radiofrequency thermal ablation; computer analysis of the
size of the thermal injury created by overlapping ablations[]].
AJR Am J Roentgenol,2001,177.777-782.

[10] Izumi N, Asahina Y. Noguchi O, Uchihara M, Kanazawa N,
Ttakura J, et al. Risk factors for distant recurrence of hepatocel-
lular carcinoma in the liver after complete coagulation by micro-
wave or radiofrequency ablation[ ]J]. Cancer,2001,91:949-956.

(117 #AT R 3 W 9 S A50URI 0 BT Rl IR o7 1 e 38 S
BeF it R, i PR A5 AR 2 44, 2007,15:139-142.

[AXHEE] HEE



