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Liver Intervention
Hiromichi Oi

Interventional radiology is now widely performed for the
treatment of liver tumors, because surgery is sometimes lim-
ited by poor liver function. Transcatheter arterial
chemoembolization (TACE) is an effective therapy for hepa-
tocellular carcinoma. Lipiodol TACE shows a strong anti-
tumor effect because of the overflow of excess iodized oil
into the portal veins, and segmental TACE is recommended
to avoid deteriorating liver function. Selective CT arteriog-
raphy is performed in order to decide on the treatment area,
and TACE under CT guidance leads to effective results in
terms of dense accumulation of the chemotherapeutic drug
in the individual tumors that are affected by the ischemic
state and anticancer drugs. Percutaneous microwave or
radiofrequency coagulation therapy is adequate for a few of
the hypovascular tumors. Excessive coagulation through the
needle tract is indispensable in these therapies, and precisely
designed puncture is necessary to minimize damage to the
liver parenchyma. Selective chemotherapy to the tumor-
bearing organ is the first step in a number of liver tumors.
Continuous infra-arterial infusion chemotherapy is performed
for multiple liver metastases. The reservoir implantation
technique is percutaneously achieved via the left subclavian
artery under ultrasound guidance, without the exposure of
an artery in the incision method, which can induce throm-
bus formation.
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{EAREE}5H% & L Tintervention (IVR) 205 { —#%EYIZAT
b LIk o TE WEIZIVRAEA LEiFDO—>
ThY, EEREREO—2L LTHEBEMITOA TV,
VIR (X9 B S 2T (TAE) . BATIERNE AHRE,
JRPTE B, PEMEEZ CORMBEMNDR T b
BiER X OMIRETUEE D MIEN 2 EDSTVRIGER TH 5
U IVRIFHEFATICICHS 2 R M2 BEH I H722 5D
T, FER LY L CHELMEZTE Y0 BERETH
B, SHIEHEFHERML, TOMEINLEERRIC
DWTHTED L CEBEL TB TR, THEFLED
FOGEDRAB L EHHEIC>WTHERE L T { LEH
Hh.

HEEICH T BIVR(BMEEIZXT BIVR)

FHIES 2R AIVRIZ, FFHIAERE & EBMIHE & TF DR
BAHHMPRE RS L. RGOS % e Tt
TAED, % 0Z LRSS TR bFEe~ 4
suwz—7, RFEHGEEFAFEIERS WL, i
hypovascular /) & WIFHIfEHE TIX, =% /7 — IV EiEEED
WIS & 7% 5 (Fig. 1), T Z TRBUHEHNC BROEVTAE,
FreBhiE baamEk (1) F— 3 —F — b RER) 2 BT
EIZDWTliR 5, ZEfe bs50E (TACE) %, HiREAl & 2k
B % RIS T A 2 L2 - T, BB LT
HEA O FIRh 3 & BYIRILFEERT 1 & 2 B oo g & % 45
BYIZVER 84 % (Fig. 2). #IRAITACETIE, ZHEH T TOM-
T CTIHEREEPTAEEBICE TN TV 2 PAEETDH
D, CTHA FTIATH HEEZHEET 2, IVRIEFHAYME
WEALGNWDEEIESN, FOIVRIEILE RoTELERY
MY, EERAEIEEEMTLLEND S,

1. Ef{L¥EEL(TACE)

IR O 5T % HEWT 9 % EASHRRIE, FEME 2 LS
HEB % BB ICa b/ D REIHIT2Z £ 2 HE LT
119 . FOFEEIZTIS~80%HFIARIM, 20~25% HHFEIAR
ML THRAB SN TV ED, FFOEMIEE 52 A Bk
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Fig. 1 Milestones.
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V7 AS, BRI o i S AL o> —#B 12 FIIR ML S B 5 LT
Wh Tz, BRI L APEESRIRES NS Z LS
REIVHHO DI o7z, M), PUEROBEILSHE R
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Lo TEDHENRE EIFBZ L HTEBY, HETIF—AE
\ZHFHIRERE D ZERR R (TAE) E VWb b b Dix, ZDiFE)
IRERRLFERE L 7. PRI IFEEAHRIAS <,
F RN ER % & 72 LT Wi OB R ENIZ A
% <, TACE#%* &7 interventional radiology D% & 13k &
\.r"jl,
2. DEF K= EDD - B LS8

19794 |2 HRE & ASHFREREREPIIC ) o F—LasEii+ 5
ZEERIEHLCUSE, BAETIR) YF F—b & kKistiE
IO E L) EF F— VERILEBIEDL {AThRT
Wb, CORBEOF SIS EEREO T E, BN
BLUEMEICEPHRBEIER SR EZAIZH A, VE
A K=V BRIZZ PO BRI LTI IS & 4Rk
THHEZ b o TBY, EHENIER LMKOET 20 &
RIS, FFEIRILGE B % EWrd 5 13 & DR I3H
S>TBELY, ¥FF ARV IR EOERWE 2B
5. BHUEFRNZT FYT7~<4 3~ (ADR), 77 IVELE L
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Fig. 2 Embolization and chemotherapy.

5. E5I2YEF F— Nz < VP 3 » OMITEIEER 7 458
L LT, A-PshuntH% < L b, HEBMEZEDY EF F—
VOGN L YRR D ) €4 F—- g0 Bl 5 &
EDFEITENEY, ) EF F—ILDEHNE WIT EMIREEA~
DWFEAE AR bbb, F3FEEE L TS MR
BARATBEEZOLNTVA, HRARKE LTIIFNIE
ERBEmMEEEREL T 2BRMRMEEIZ L 5N Tn
59, ZOBIRIZMEOEBER L E 2 S5 AMIRIC
PERIARE- S NB T LRy, FIRAS b MEH T
V5 I OB ESNEE 3 X OIS E I SER L 2 4T
TENHREL A, T NAHBIARFIIR F R AR LR (
AV MEE)THBHY, ZOGFRIERLREENREE
TAHRbYIC, BIERE LTHIRAO ) € K=V h3 a5
FEOERNICAY, EEREFERICEETH -2
bilomaZ: EOEHRETRR I TEE L b %25 (Fig. 3). 20
O EMER S ECREN S, & T — 7V % B4 JFEh
MR & D AAE IS HED, XIR K D /NS WIEIRIC AT LS TRET
BB D T ) BT ST O/ BITF 2 S
b b7 (Fig. 4).

3. CTHA KFTO& X > bEE

—HRHNZAT I B DSAER T TOMAT Tldplanarig TH
AP OMEREAELTWA, HEETOEETIE,
RENTHA LR BME SR O TR TEREL TV 5D
FEPTIZ R, WEEOFEMEIC X o TIIBEE 2 # X%
AR E LY, BHO—EIrRKEShTVwAZE LS
{, CTHIRHSIZ CTHREBMELMET LOHLEFE L. FHL

Table 1 Manipulation of Epirubicin in cil emulsion

lopamidol-300mgl 0.5¢cc + pure water 0.1cc
lopamiclol-250mgl O.Sct +EPIR 10mg (1V)
Epirubicin 10 mg solution1 0.6cc + Lipiodol  1.5¢¢
\EPIFl—in-oiI-emulslion (EOE) 2.1cc
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(A)
Fig. 3 Multiple HCC.
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A: CT after Lipiodol-TACE. B: CT one-half month later showing biloma formation (arrows).
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Fig. 4 Strategy of cement therapy.

A: Effective administration area. B: Limitation of administered dose.

WTAEDFEEE LT, B#IRIIHA Sz FNFRAE L b CT
arteriography 217\, TORMEHEOREME CTHL I L%
MEL, &5IEESEHNITAEEEIZE TN TV SRR
L, M) 2 TYEF F—VOIEEEMEZCTH A FTICE
BL AW OTAER KT 5 & & #3592 (Fig. 5). kA~
MR DO F A DO IS AT R ETH Y, ¥
AR—NV - 2NV 3 2 TELPFITEBANTASES
72812 H CTHIE 1 THAE % ?‘H#H’J (2B T, HEEDS O
EHIZLTNT a vORARL RN L R EH L A5
TAEZAT . HERAYIFEA u;t-? A70h7—FNheffio
T EEERC AR OLA W T —F VG ERH A4 FIL Y%
LTk Y hie,

4. EA(LEREADBEE

FERRfL ML Z X BIGHEIL, 72k 2 FhAM BRYiE LS

HDLHETORHIIEZBRETR L, AEDOTH %
B AHLRETHDH, BEELABIEE LTIE, ILHFEAZAF
EEEEIZ L 5L IO QIR HE I T 12 5 Y
HOZBBMZ MBI L 2848 E, FEEREEEL X -0
V& L7z SE M MAE PSR EE R RE (DIC),  HUREHR| 43 Bh3N )

4

2 & 2 HIMERAAED S Y. A PHESRIITACED#IG %
BEEIZTIUE, ) TFHT eI ENTESL, T2, 8
HEZEEISTY, SIHEORIKERDIZVAVHIT,
YN HUZEBEED TRIATTE 5. Table 212 TACE#IG
DY ERLIE & B L AIHED X B MESEN:, Table 3124
BLBBIEHE2SEIIBRT L. I b 0msibitdme
07 b O Tidd <, R A 3OS R T AUSTACED
BICE A7 VIR B A5, MIRARERIESZER 2 L1 X % PR
I 3 X OSChild CoO & EERFREZE O fEF I IEEIG & %
H, ThoOGEIliEREzEbIVWLEOI YLV g ¥
DBEERTHEH 21T OBERESTONS, — S RE
WO LHMENCENET H 2 LT, FEHICRAT AHEHE
EHMAICES T ZEATTEL, T, ABEEIRESBHE
BlIZERAT I L o TPIREDS A3 5 O TRCY 1 VEED
Yok, BRIk SRR C 7o, FHIRIC AERR
H LT T > THBCLEN D S,
5. [BAREE - AL

SRR YRR T IER I AS A 7 {,  MAE A IESS D0 D
AERELTWVALEIZENEVW D) YL F— L ITER L%
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Fig. 5 CT-guided TACE.

A: Determination of treated area by selective CT arteriography.
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B: Appropriate dose of Lipiodol-emulsion determined by time-sequential CT scan.
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RS BB & 1E 7% 5 v, JEEE A BB I2 A S & B G
HE LTI, <4 7 o BEet 72 I 3IRFEMS £ &R 1C
FFREBS VR L, BREERE CHESS % BEHI¥ 2 HiE% & B bt
THHH, ZOHEDREIZHOEHEERTELRV
ETHAE, RETEH L LTS OEIE RIS B,

REFHEERIRA 2emF TLHIRA D B, T HITKGERIC
& B HIRIZIRILIC & ) Bl SN A Z LIk B 728

ERI24E12A25H

T, BEHEM 2R LCHBEHFEMIEF NI EE RS
Zews, Tz, WG IMESTEE LR TH Y, KRR
L BEHR LI SN D, JEEA 2em% 2 2 BHA I,
M & B HEIRDR & K3 5 720 12 BFOBIR & B % ST
THTBEHFEH AL TAHZEHTES, B X 2HUE
BHRIEOHIZIHLNTHY, FOFRMELTET S
CERETE RV, BEHTREEFHABOFEEREEIT
HADZE, FORASINLBRIMBEEICL WVEELZ
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P, FEEREGEAL 2D 2 EHERL, MEHHE 2
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Table 2 Indication of TACE and adverse effects.

[i#M5] Hypervascularf BF#RE2%
BMEREL : 4000/mm® LLE, M/REE : 5FH/mm® Bk, A
EFSAEY DgdBlE, #EVIILEY D 20mgdilTF, BUN:
30mg/dIELF, 7L TFF= i 2.0mgidiLlTF
[ERGEHHE] FF2, BFe, ARMOERNEEERE
(DIC) , BFHRE, AmIkimiE
[&HHED BibRAER]
1) WERLVEZNS3H0.
BE®AER, B0 - B, 2558, B#E
2) MEBAELIE1~2BELECEIY 2260,
OA%, @iR%, BRE, TH - Th, A0, &E SRS

AFBETERETHAB.

EAETERFRE DS FBICII G RE - BEEEREE 3T AT 5k
T, DECBEREENHCFRED TR L 2 2. BTN LS
SRR LA L W TRWERD AR {, FYERED
WIEBITIIERHLREGIR O HIFETE LY, ks LTA

EFTHIREZEERETA FTCTEBEERN LY F—F NV 24F
A, = bEETICEDALHESERTH 5 (Fig. 7).
6. FEiEEhEEIEE() ¥ —N)

JRFTEhIE LEERRE DR R L 2 2 5 BRI SEB I O F
FICERUCE L2 D 072, ALFEEEORRITHER O
JRFTIRRE & SEAEARE ORI L o TERENADT, one-
shot @I & 1) b FRBE LR R S 5. Fikilh
HELAREICE, BT —FVERHALL ) A ER L7
T RS ALEE 2 F D CHUER A EAT B AL,
BT = F Ve R AEBTHR THGAR ) H - N — R — b L5
L, PSHEIRHRBIELEEETH B ) F—N—T R T AL

Liver Intervention

Table 3 Observable hematochemistry examinations and images

after TACE
(1) —miaEEE
1) MAERE (WERE, 3 8%, L& 18E)
FMBE, ~ESOE, QB QmiEsE,
gAY iE5 e
2) MAEEiLRE (WHRE, 3 8%, L& 1:8s)
AST*, ALT®, LDH, #EYILE>, BUN, 7LF7F=>,
Na, K, Cl, IE%E{LH&E (2:8%)
#ERA, PI T3, v-GTP, ALP, AFP*, Ca
3) FRi&ZE (2:8B%)
EQ, #8, vnoEn -5
i) BRICELULTOSHZEE1 HBEE
(2) B4 EER (BHEFT v )
1) BEERE (FeHg~2:86)
MRSEREARIE, fEOK, PIRRMUIRTEE, ATARG
2) BAFICTiRZ (i62 B, 1 HAH)
DEF K—ILEPE Hhiess. Bk, BRiRS
3) 44 F %y VIEHCT, MREBE (FEE)
FFHEZE, BTIRIE#5E- /-p%
(3) EigE (BREFz v V)
1) BEERZE 2HAE)
2) BighicTZE (1 HBE)
BHEAYEF F—ILmilk
3) A4+ 3y 7ERCT, MRIgE (BRF1 v 713 HAE)

THHENS S, FETHAR ) F—idhkBE L LTo
%5%W%ﬁ%%bﬁ@ﬁﬂﬁ@?%d@ﬁﬁﬁ@@U?
NHIEZOEHL H Y, EGHRIIT THE LR ED
& B FEBITILBhE(LS ﬁ?ﬁ@r BRI TE v, L
L, ERLEEEE L AR TRENEFRIZEWER L2
quality of life (QOL) [ L &€ A FR 2 HiETH 5. it
WD R IEF TR L Ea RO MEETE 5.
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Fig. 6 Percutaneous microwave coagulation, multiple metastatic tumors (arrows; Laft), regard damaged needle tract (Right)
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Fig. 7 Sonographically guided left subclavian artery puncture.
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' i\lil Fig. 8 CT arteriography via implanted reservoir port.
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HETERZBHTA2HEOZOFH A, ThbDHkk
S 612, TR L ARREIIR % 7213848 TR % 5
MULAT—TVERATLHEL, B, KBRFEI3EH
FBTEREZERT 2 kL 0T 659, YREHETH
HEFHT L2030 7 —7 V2 MEFICEETL2OTH
D, KERBIIR X 72 (IS TEIROARICESE, HRES
THOIRMBEREFETLIENS L, FELL RV,

PREHEIIFHML 22V EHZEL, NFHEOFEEY
LI EbHHEHD, EEEHEIIILENES TEREETOIL
M%7 7 — 7 VOB E S MBI v, KEREIRE B0
& T2 IFBE ) — R AT 10l 5 o KBRENRAE H o 1f1
BEELFRLEMTHIT— TV e EDLI LN TR A
O, B T—TNVERENESTHIFHET b2, EHETH

FRE 12412 H 25

R%ZFH 70— 7% AWCEBFEN A F T CHBEERT
L B FERENE R O 7R pi RIS A T o6, B
WAL &) A EHEIES Th L5 b2, HAR)
FER TR 7V A AR F o - BEFRHREARD 55
P, BHTKE{HADEVDT, —FIIIZRAZT AN
d& LTofailefis, ZoR— boEiEiE sz
Bl L CEA 2R ET A LR A, FHLVREBB)ER
TIEEAGEEEAZEE L TWTHEEMN 2 AEl TR LE .
—F, ZBREEZFE LB EREIEIER - T IdRE
HIZRIT BHEADDH B DS, T4 ARTHEVRL TV (Fig. 8).
BT —TVEBHRIIR— L) OERCT F 2IEMAAY VF
77 7 4 N\ THEBEA~ O 554 % WEFES 5 (Fig. 9).

W BHNGE L S A LFERIES T 0GR e LR IE
ZABERETEL, BHEOTFHLELALRETHY,
Table 2, 3 DTACED @G, APHES L OBEHEEICEL
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Fig. 9 Mobile arterial infusion pump.
Mobile balloon pump (upper), mobile
mechanical pump (lower).
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