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Microwave coagulation therapy (MCT) »SHFifEEC3F 3 % minimally invasive surgery & L
TERATH20EPEDOTHRET Lz, WRE19924E 6 H» 5199746 A £ ClCHE{TS - ERET
BLUBHES 2 WixBIERRE T MCT 326 & R I TH L7 XKLL T OFFER A YIRRA34f & L,
WIHIATHERE, WS HHEREE, FHRIC DV THHERE 2175 . MTRTFEAS L MCT BRFERT
RThote. BEBEARTIIWEHMICEIIEL > 2, MCT BHIIFH S YIBRE: & i U TEima iz
s ETAMNBRAFHEORELRLBE» oI, 5 TERE, RAREGERIAHHCELRED Lo,
UEDZ L&) MCT BEEMSEEE 26 7 2 B0 RERIRKRE L TERTH %25, BEESE
T MCT @25% (2/8) i B TEEORPIT LG, & DRFTHA LR 72, EEGRASRER CIZE
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239, 19854 1 H » 519965128 £ T TIBRH %
fT272ICG Ris 30% L EDOEENTHEEREE 2 £ 2 T
HIRAES2 B h20B1 (56%) ChEAK, Musk, M bEHIMm
% EOWBEMHENRE L, 2OREELEZ, &
{REED DHFYIRHT I Ui 3 5 & 5 Gk DR NE
EChD LB, 19924E6 B, FF S, wFET 21%6.5
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minimally invasive surgery
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EEwx L, SRE, FET, $RcVBReEERE
Flhaxtl, BEH~ A 7 uRREREEERT> T &,
S, <4 7 uEEE#EE: (microwave coagulation
therapy ; MCT) OiFfifaEaE 81 2 FRME L
BHAR DO THET 5,
WNEE L UFER

19924F 6 H» 519974 6 3 & TIZIESI1063E iz
L MCT 27 L7, SUERID 7 7o —FBINERIE
FARE, BERWBAERT (open) 40%, MERESE® X UHaREs:
iz & 288 T (endoscopic) 10%, #F % (percutaneous)
49%TH 5 (Fig. 1). FMifgRE (HCC) Xl T,
WG & LT, TAE H % ik PEL 231+ EH,
FFYIBems & O BRG], % 2 FYIREBOFRIESE84
fFEFlizxT U MCT %#ifT L7z (Table 1). 4[E, #¥I3#H
W B L O TAE, PEI#IRAS+GERCH L TIT-
7z endoscopic MCT (E-MCT) B XU open MCT
(O-MCT) 324EH) & VIBREH L i IZEEREFRAL & HE T
HDEEZSNDEREIICHEITS iz HCCexd 3
PRI T OSBRI (Hx B8) 341 &xfRE L
T, HRETF, MEREHERER, FTROLEMRN %
-7z,
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Fig. 1 The number of microwave coagulation
therapy for hepatic tumor
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Table 1 The number of microwave coagulation
therapy for hepatocellular carcinoma
Endo-
SCORIC

o Total

Open

Initial therapy 7 12 13 32
Additional therapy

after TAE or PEI L 12 2 19
Combined therapy 0 7 0 7

with hepatic resection
Posthepatectomy

recurrence 1 . 28 30

84
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1. ¥EAF

BERTFTRERS, HCV IEBERIzZZ3E NS
ICG R;iEMCTH P EETHI2ERMERL,
ICG Ry5 30% LA LO BB EHE 2 H 3 2O
&1 MCT #60%, Hx B24% L & (p<0.05) i
MCT B23% 0 o Fo. BBRT CIREER, BEETE
WCEIEED» o 7o, 7T mE X, MCT B#248 £ 820
ml, Hx E906+959ml ¥ MCT 13EE (p<0.05) i
MENPin->7 (Table 2),

2. WiREHHE

iFE% 153 2D 72, MCT BEDOMTFLEF 13 fthfz
THEENC TAE %17\, TAE OFIETR+5 L 70 0 8
ShIHAECEET BT OEFITH 5, ICG
Ris 66% & BESEEES R L 8EN, KEOF
ZEHHY, O-MCT 2T LI, HifTH, BEA IR
B E R U BRIESEEE Ok 21T - 1o SUE 12
KT,

ik, FEd 28%, HEEHRM, FR2k oM
HBEHHE DA IT MCT #4523%, Hx BEi355% &

SR04 3 % microwave coagulation therapy

His=i 31% 45

Table 2 Clinical characteristics of microwave
coagulation therapy and wedge resection for he-
patocellular carcinoma

MCT Wedge resection

(n=32) (n=34)

Age 64+6.8 63+9.1 NS
HCVAb(+) 88% | 94% | NS
ICG Ry5(%) 30x12 25+8.8 NS
ICG Ri5230% 60% 24% p<0.05
Tumor size (cm) 3.3+1.6 3.0+1.6 NS
Tumor stage

(1 +1+/m+1v)| 18/14 e =
Transfusion (ml) | 248+820 906959 | p<0.05

Table 3 Postoparative mortality and complica-
tions of microwave coagulation therapy and
wedge resection for hepatocellular carcinoma

. Wedge |
MCT resection

| 3%(1/32) | 3%(1/38) | NS

Operative mortality

Postoperative
complicatrion
ascites, persistent
fever, GI bleeding,
liver failure

ICG R;;230%

23% (7/31) |55% (18/33) |p<0.05

28%(5/18) | 63%(5/8) |p<0.05

MCT BB EEI D%, BIZICG Ry 30%U EOE
S EREENIC BV TFDOER LI VEETH- 72
(Table 3).

3. &fEX

ER HRRER DAL TH - 72 MCT #2641, Hx
BB D 5 EEERIIBDBD54%, 2%, £725%
EHREEERIBOBD3Y, 16% & HERIc =25
Dotz (Fig. 2).

4. HRER

BETTAORoFELI tE2 o2 BERESL
MEREE T MCT (L-MCT) #iEfrt 2 BlizBo 7. O-
MCT B U Hx B CREFBEREED Zro 7, i
DOBFRER IIBRFOMIPALL D OFHTH o,

5. JER]

1) #IAEES (O-MCT)

FEG 1 685% D Tk, A OFREES I i S
2.5cm @ HCC 237z, ICG Rys 40% k ERETHAE
EEE % B fo o w FFUTBR I3 1 = HIE, O-MCT %
fFU7z, IBETEEO HCC ioxt L, IAZERHE100W,
1 4 0OEE #15E1T- 72, MCT MifT# 3 »Ho CT
THREERIINITCHEBO R &% 2 5 % high
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density area %5 [L &% low density area & LT
i & hiz, Follow up CT TiZ low density area i
/L, FEEROLIER CT THEEINT, BT
ZHHREAD TR I FLEFPTH S (Fig. 3).

2) TAE $RAREIx3 2805 (L-MCT)

FEFNT6AR O BHE, HHE I TRIBBE DT S,
2.5cm @ HCC 237z, 1CG Rys 35% & EREATRERE
BELHDI, FIHHREL LT TAE £:FR LT,
TAE fifT# v > 72 AMEF L 7z AFP fE2° TAE 17
4 ABRBLARD, RFEREFEZBMAEE LT
L-MCT % 757, MCTHETHI O CT W 8 W T

Fig. 2 Survival rate for patients undergoing
microwave coagulation therapy and wedge resec-
tion for hepatocellular carcinoma. Statistically
not significant
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Fig. 3 Chronological change in CT appearance
a) Enhanced tumor exists near the gall bladder
(before MCT). b) Three months after MCT.
Coagulated area is shown as a low density area.
Central high density area shows charcol change. ¢)
One year after MCT. d) Three years after MCT.
The size of low density area is gradually reduced.
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lipiodol DR %7 2 TN % & o CEERPALIL A H
FHl7c low density area ¥ x> TH D, FEOEEE &
b2 % OEFRIIHE/N, BT 3 F£DRE AFP 0F ER
LML, MMM L ERECREBETTH S
(Fig. 4).

3) L-MCT %%

REFNESTR D B, 18X ORRBEEEF Seic4.5
cm @ HCC #B % 72, ICG Ri; 9 % & 4k b TTHET
b e SEADYIRR & ES, L-MCT 217 /2, FE{T 3
£6»H%, BESEHALLHALSREREEZ
SN BEAIH, & Z OEH], EfGERLEESnE
BAETDI7-® (Fig. 5), FFUIRM 2T L7, VIR
FEA IR HTE OB FERR LI 5 IR > Tz,
BEPSA+SLHAELIVBREL-bDEEZOND
viable %2 B fizix MCT Hiw $tEMR THE S iz oL
BUAT RO & RO &R 2= L7z (Fig. 6).

2 B

<4 7 0 BB MR = e lfas, FRCHRRLT
HOFMHEL U THRS LY, AkiEn 7z k@
BEEEB L, ZOBFIIEEE I L 2/ NIENEEO M
BIEERICE 250 L XT3, IEERFYIM, i
CERT 2SR T, BIlE Bk TEk
R HCC MO FEMER T 28k L
TIALIGASNTW B, 53k, HCC wxt L TidhF
VIR &1 U & U, FTEIIRERRN, RN/ —

Fig. 4 Chronological change in CT appearance
a) Uptake of lipiodol exists in segment 8 (before
MCT). b) Three months after MCT. Coagulated
area is shown as a low density area with uptake of
lipiodol. ¢) One year after MCT. d) Three years
after MCT. The size of low density area and uptake
of lipiodol are gradually reduced.
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Fig. 5 CT examination of local recurrence after
laparoscopic MCT.
a) Enhanced tumor exists in segment 8. (before
MCT). b) Three months after MCT. Coagulated
area is shown as low density area. c, d) 30

months after MCT. Enhanced lesion exsists near
the coagulated area.

Fig. 6 Macroscopic and microscopic findings
a) Moderately differentiated hepatocellular car-
cinoma by needle biopsy before MCT. b) Resected
specimen. c) Necrotic change in coagulated area.
d) Moderately differentiated hepatocellular car-
cinoma in local recurrence area similar to pre-MCT
lesion.
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2. Lo L, MCT HE AW &K D 2D & 5 BEicd 2
BB OBINESHEINL 72,

FHHARLRE X4 % microwave coagulation therapy HHENSEE 31% 45

Retrospective Tl H 203 % OFIEH L UFHR IO
VT, AR UIBRT & OB %175 &, MCT BiZ & b
FEMERERE 2 E T 2 EFIc U & DA unigmns
THEATOIRE T & - 7z, HCC FIBRBIC B\ TRIMTHAD
RIME D ZOTFRICHELEEZ IRTEINA TSI
Ed o, MCT BIEBBNRIEEETH S, Mk
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LrLidss, BEERE2A5 L L-MCT [Tk 2
FlICRATER RO, JHITEETR 2L 560
THH MCT DFEHEOVEDEFz o503, MCT i
W e ABE R IRD % £ FET 2 micro bubble Dz
, BEHCTOREBFEAOMESHE L 5, Bxid
BEE N AR B 1 B OfFIERIB LRI & BiE
DEREWRE TORBOHE 21TV, 1437 surgical
margin #%53 & 5 R REHEOREL L UVFEHT 3
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BH5 e oBBRIIEEELY VARV VDE
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L, OMCT o#is & LT, 1) FFIRM»ER
(ICG Ry5230%) Z=fsEiMmRE, EEFE L-MCT T
133cm % T, O-MCT i35cm % T, 2) FFYIRREEDOENR
B 2988, 3) T T — I EASEED B L IZATE
IRZEt2AMT 0 £ DIREBOBMRBIICI 3 218N ETh
%, FEIREIGIEL TV EEYHE, BAkE2ET
SIEGIIFIGH &5,

REFREREEO -, HUkRIER G4, MCT
PHEORINE L 750, 2wt TAE, PEI #3841
T2O0OEER, BENEH, b L IERCEE
L, 2OEBREOKRE W& TAE &R L, BEE
PEWPICHFET 2 b EEFE3cm LT T PEL 3 L <
BEEEHHS 2 A LK MCT 22 IRT RETH
5, LaLahs L, O-MCT HaJRERERICBWT
&, MCT i2FFERSUIBRMT & LEBEL €, & D FPRRET B
TREBNC S FEITRIRETH D, MERESHEDOREENE
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EREgEREEESE T 2 BEHETHRECNT 2
minimally invasive surgery & U CHHTH 5.
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Microwave Coagulation Therapy as Minimally Invasive Surgery for
Hepatocellular Carcinoma

Tsuneo Tanaka, Naoki Yamanaka, Wataru Tanaka, Junichi Yamanaka,
Tatsuya Ando, Chiaki Yasui, Nobukazu Kuroda, Masafumi Takata,
Shigeto Maeda, Kazuyuki Matsushita and Eizo Okamoto
First Department of Surgery, Hyogo College of Medicine

The aim of this study was to investigate whether microwave coagulation therapy (MCT) could be
adopted as a treatment option with minimal invasiveness for hepatocellular carcinoma (HCC). Thirty-two
patients had undergone endoscopic or open MCT for HCC from June 1992 to June 1997. Preoperative liver
function, postoperative complications and prognosis of MCT patients were compared with those of 34
patients who underwent wedge resection. Postoperative mortality was seen in one case in each groups.
Incidence of postoperative complication of MCT was less than that of wedge resection. The actual and
disease-free 5-year survival rates were identical in the patients who received MCT and those who had
wedge resection. MCT is a possible choice of treatment for HCC with severe liver cirrhosis. However,

local recurrence due to incomplete coagulation occurred in 2 patients after endoscopic MCT. During the
coagulation procedure, the coagulated area rapidly becomes indistinct due to generation of micro bubbles.
Accurate mapping of coagulation guided by intraoperative ultrasonography before coagulation is the
most important point for MCT.
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