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Zieto] A= A&
Current Protocal in the Treatment of
Hepatocellular Carcinoma

o] i3 A
A& stan o) o) 8 W st ardl, 7kl A

E

Zrell Al A= ot FoFe] N% ol AHE A3 7
A S} (o] 3} Zhedolet 32 ¥ hF FollA 2 85H7)
7H 359 dlFE oi$ Begsicl 1 ol fEE A, 2
ZlelE ZHde AAsE Be] FAeld FFglol 4143
AgstEz 7igke] YA e FAdl& o]u] HAEF
ARE T 7 9 A A= Q7] fRoln, EH],
Zbsk AL of 80% M= 71E2] 21wl A Wi o
A7 el P F o2 Abde 797 §7) o ot

F ol 7] At D A5 F oA 0] Q1A= o], 7iete)
IAAETE W22 3-6719e] HH o2 B 2257
At} 8 4 alpha-fetoprotein (AFP) %2 &3} 47te}
= WA s o] AMEHI Qi) (1). 22} o]
S AHEAHALE B3] 27|3REe] AFd e AL
Aol A|ut, o2 3k Al o] TEAH o2 AV WEES A
uhp S7FA1 7] AL cost-effective §H=]ol 3 A A o=
AT fle AA o)A oo it o F-L oA = o} 9]
= A8tk 3 A8HAME 27)ZIgtd 23 =57
A7t A)9] 713 F A Fshes 7 A A8yew
d A sgtort, AA 21t FAE g sl AL, 553
A o] el = H o)l /NEH chekdt A B So] gloemg
o5 Z}ztel Hig AIAHE FH|sle] Fi3 FAlel A 7}
B HAZ A 8-S A9 stoio} & Zlolr}. o]l Fak= 7}
2] Ak Ashel 2 AR S Aehy el disie] A
H B3 o] 5ol 7|23l A A X B8-S A 7FS
A A 8o} ghet.

I Ztete] Ated B} ol of| & ZH 2xtE

A 7heke] el Fe Wl BaFsio] ol A2 B
A ke A% WA 6704 ool AbRRickn kelA slck
2@uh 4 7o) 3emolshal Zhek BAE of¥al AR g w
A e A 9ol A AEELE 90% AR 2} (2). = &
(M7t AL 7 Eel oA Auche =7 e
SREE N

Z2ju} 3de] Akl Ao o) to] Algaelche UL

323t o]n] AF 3k nie} o] 272k B A gl -4
3 59} AEA AF-Z olF FHE A gt} Fx|te
AAE Ame A4S 93 o] A5H o)} A=l
th o8 43} PR IA R 2Rt A s 28 bl F A )
T ¥7] Aol Fagd, Zste] o F+= 7hote] YA
= ¥atolye} AHE 717) 56 oA e HeE 22, 71}
o] =4 218 A xruks el = UICC staging® 2+ 1
AFE dE37lele 383} o] & Ay 95k
ZHE 7175 A =S £33 Okuda staging (3)o] #1215
A2}, obA 7R wbE22]$- staging AAI7F §lo] 2}7)
oE A B5Yd & o F 2 YEE] A3 uar} 44
2 Abel o] o).

2] el A BEA 2 gl ke 3ikx) 2567 S jAke
2 AEES AR AE o3 2ok =, A 2x)
dAe 6704, I'd 3 PEFo) 77 38%, 17%°)10 2
H, T4 AE 717 Lol A= 747 5e) 7zt
Child 7 A % C 3419 4 AE 7|72 z2 6714
A NG =2 oJuigle Zeol7} A2, 2 AP A =7} UICC
stage Io]u, II, IVa #3}e] Fo} AE 7]17H-2 zH2}t 1070
4 2 VN R F37F Ao] F BT (4). AR A A
A7} % ¥]5=3te] Okuda stage I, IT 2 111 3#}e] ok 4
& 71742 2471 8, 2 B VR 24, A& 7}7]%5¢] Child ¥
i Acll sllg=i= Okuda stage Iol|A] <jm]elA] Z<elc}
(3). 2lE=2, 927} 71gte] 7} MBSl o3 AAE
243 v B F g, 7heke] z L ou)sl= Fxe] =
7] R EHFE o]l E, W= AE 717 5-S 28ty
of gk =R IE Z17] 0] AFTo)| & oL vxuz
obi-g] kb 9] AAY Ate] U A} gl A
Elolz} slrjete Zb7)59 oslE EHsk: X B
A3 AES AAA 5 9182 FA8bodof g}
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1. Zhete] x| = gy

J’-4 ka3 Foko] kA A A= ALt == ojof
T+t 2B 4 dAleS A7 AE
25 71 & F e At AR Z7telv AH 7]
°ﬂ/’ﬂ A 25 Zkgte] A" 7HsAde] Eot 3
27 AAE FAE T4 AAES ¥
shalFell A 7HE 2 AEES HYepl =, ol e
# AAzo] dA 7PE AFAQl ANBHYL v =
kAt 5 #hxbe] A9 F &3 A4 (selection bias)
o] ol Aw 22L& rFAE Ut F, 22 7Y &
el x 71715 25 o] T3 AAE0] 40|’ 22 =27]
o ¢ A4dE 7Hxl 31‘1'7‘]":‘3'% Aoz =3 AAES F
o A2 g A4l 7o) 9l7] "ol
FEA 7b7)%52] grie} o F @A o] e AL AA

Sl B A¥o] SAH] & Hado]| YA wet

Feo] P Fo] 5 A7] AEEC] FAHUH &
3] 443 7}x-239} (intraoperative ultrasonography)”}
7Fsa Aol wet Foko) A3 A E et ATy
A% (subsegment ectomy)S gHA3HA| A3 & = 9] A
Hath &F 289 probeE 7 Fdel oL %"“‘1 %’%ﬁlﬁ}

B state] WA= o)
B2 Abslg F 1nd1gocarm1ne°]1-+ mdocyamne green
< FApsba F9F 919 &7 (subsegment)e] F4 =
o] vteldt}) o] wp e 7 7k o] Fuky FRjof A FHA
T 7k AAE APFo 2y FEFoIG TEF EF
o] =7 ZtaE st

i zhel oAt3lof| A 2R Aol of3pH 196813 o
ARE 19773 7hA] 2 8HEE 7t FALE 12700 Ao
T AA S wgton, £52 QI AbtEo] 271%°]13

.'l;-Lath.
X
_L

I 5d Ei‘g")] 12%°)%1 21} (5), 1986 —1987-d2] A%
7F AA &L 21 %010 FEZ A A A gee
i e % nke ghzjol 51 AJEF| 37%e°|%ct
(6). B3] 2 7o] 2cmo) 313l A7kgte] A §- 51 A EE<]

61%, ¥} AE 717k 6.7de]d et (Fig. 1). F-2luietel
A Zierel AA| &2 2070]31 v UICC stage Io]t} II
gl 111 8#}e] 51d Y= 742} 41% 3 23%0°)5tk (4).
FEF9 dFE AAs= AAEFANA 7 Fad
AR Foke] E9 Aol ogoE FUo T, €A
AFPH], ko] m7] olslet (7).

Al AAle F Al 1S A EH e 33
Z, 71&2] zHAW Aoz QI 77| oS, 2k A
So] gt} o]F 71 F 83 Q1xf= 7hs) Ado|o). 7k

100
v :
<
=
>
{25
o |
0
o 50
5 n=347
g S
‘5'._" ..........

SeE omy. shr n=529
0
36 i 108

Fig. 1. Relation between tumor size and survival after resec-
tion. The difference is significant (Liver Cancer Study Group of
Japan, 1986 to 1987).

o] 1, 3, 51 A8 7hz} 22%, 62%, 5% % el
o 77we] FukE|d A 914424 (satellite nodule)
o] algd® A5, F 9t (capsule)e] A= elx] A}
) o] gl AS, 28I FTEAA T4 A E
7} kA ql 7ol A AEgo] =9kt (8). Auxl 75

A AAEL T 5 P Aol 25 Sy aE R A
274 ek Feld 52 44 > ek
2) 7ke]4)

B ZAE Ao 2 A8 E = Zhe] 4]
L HT FAF BAe] glgew, 198903 B WA A
24] FKH06& AH4317] AlAtshHA 2h7]5 44 325
Ao 2 g o]Al 9 o F7F HA Ak I gl o AR
u] el A gk 37} 3,000 o]Ake] Zhe] A& whkar gl 17
v 7keksiAlel| Ao AR olAx Aol &, Pit-
tsburgh® el A Zk}3kALE iAo 2 A3k 7ol A F9] 1
d, 3, 5 AEEL 66%, 39%, 36%=2A], o] @ A4
& Hetel = Balal 7k AallEe] 499 apol7) gl
(9).

g, mepre) @ AT Aol A 2h3te] 2717} 3em
o)zt 17] 5L 27) AAQl AF Zhol A %] A= 7
AA ol vlal AEEe] d 7] EE] =4 el
t} (10). o=’ A3ES F3shH 7kgte] AU
v 7)1 E2e 7 F ool Zh7)5o] wig- A slE o] 9le]
A o ﬂﬁ.‘%joil A3 F-$5Fo] e Aol Zte]Ale A
2o] & & 9128 A|AKRI) wbH Fofo] wiukAd o] A o}
AA-o|HA & AF Ao] EJEE Zro] A& H 3= A
o] pat zlolt}. 2ol zholA] A L& Fof Al 313}
84, ZHeH e AE 58 Alste] 7istke] ALE 7t
22172 F otk Bar) 9ot 32]71 B ¥ Aol
(11).
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AT

71} =] 9 rﬂ%ﬁl—t)l HEH o e Y{FE FF)
o o] 2 ¥{HE X }“& FoF F A7} deofdd. ol ¥t
Qejel] 273}e] ZHs A% (TACE)o] 19773 7=
o] ] Al = 911&1-. %t‘ﬂ 7k A Eo] B7Fs 7Htell
A 7 A F23 B SR ] o) dEA] 2R
o FEo] B7eg 2idelAe] AEAAAE B I, 2,
3 AWEFE 747} 51%, 28%, 13%0]9lew (12), %’—?—M
2ol A o] A3x 57%, 25%, 8% $1¢} vls=slc} (4
7] Ao FFE F= o F AAELS A& HP‘* (Li-
piodol uptake)® &, k2] =7, ¥ Ay 2 A Bili-
rubinX| 24 (13) 2 | FAAEe] FEF o Fx=7
o] Zolr A B A7) v] =T o] A=) AlA g 4
2 27 4emo]3kal Zhstell A M-S Al st S 1,
d HEEL 100%, 67% =2 ﬁ‘“—i“-oﬂ &3 A7) AES
Zld& = o) (14). F <=4 A8 57 £ \}
%}ol A 2HEH e AES *Hga‘}ﬁ HA] dF7L F
< & F 9k 22y FEo] 7’ ST A 2 ;ﬂ_z{
%T% WS A8sle] YEES v A7 235 5
W 3 A EFo] zHz} 75%, 50%°)9d 3 51 A EFo] 55
%, 18%2 Vet 7} AA|Eo] M ERo) 5id o] F o 7
7] Ee) A& 719 %) 7} =3k} (15).

ghH, 28 dxE g F249) FAE dx ATl
£ &4 AA 7 27158 3stelA Y sEAs
o] XEA A gl v FF FA A UAN AEZES
ou|giA A 71A ElH S-S ;A (16). 23]
v o] ATl M= e AA £ 2k A} Ald
7] (staging)e] HEX] 943, I st AdES 7]
uk-g-of Hof| A glo] 27N wlc} F 43| 7px]5t A|PFF A
< ol4 9 ARE AR F4slsd B2 AL stz
AR, w3 7 5ukE 7k o] F R1gle] Eaka
A dF Lol f-evtels EJHEE olxlole A= B
3 C¥ 7kedntolz| 2ol m g 7hote] Ajed A E Alo]dt =
gl a2 B2 o]’ Tepio] §F AFAFE= FF 97
UehE 8| 33k opx|ofel| A A kA Fzbg] gl dAFEA
2 ghel =] ojok & 7ot}

] (PED) 2 2532 =32 iho}
99.5%°] T ﬂﬁ% &S T 1 A3 FAEe 239
2o, SaLo 3 A Z|AHE A EE S Y
Hez 19824 /W=t 2% PEIE $%=2717F 3em
ol IAY T w7 el d2s Al 7§~?~°ﬂ—‘&
B3} A o] WA A, @A PEI] A8
&2l 2717} 3eme| o] A 37 o] &2 A, 3F 7-9—41-’#0*1
Fofo)] A= ook 3, ti=ke] Epvt gl 28 AY

o] gl A= A3l st ¢19 H-$2= A5 PEI
8 A8 AL 14, 34, 5d AEEo] 72} 9%6%, 63%,
4126015} (17). o] dfiol] 7} F 27 o F ZA Q1A= 2
532 4 7175 Adeolsi)

PEIF ¥3°] AE &3 AL 35 553 43}
717} i8¢l 25 AdE A &3 B4 5] FEA6 A
of| = ZF2] ¢34} dynamic contrast-enhanced CT scan

32 MRIS, 3154 @& AFPX| 9] Aol U4 A
= AEF A AFPA| ] 7H49] Fgloz A8 #A o
=8 e 53l

N2 of 2/30| 4 4 B Aol o2 F-9)e HE
\—_-‘5‘” d % 33 ApdEe 27% B 62%0)%] v afte
7 $23F 891& X549 FoFo] Folgdr) (17). At
F A B JA] AZkgtel 37 o3kl A¢- B FA] AR
& = gl 3L wHEA 9l Al&e] 7}5Ele)

T4 ZAE AW A9} v 23 A4 PEI &
el A ZH7] 5] A st 2} o @e] £dhE o] 94l
Tl = E5a AEFA = Zel7t g (18). 22yt
o}z o} X8 vl wg A3k F2He] JA} A7 A
7} sle] 2 Ao Aol digt FAgF A25 Welr)s)

o] & AA o} 3, Fofeo] 2 ATl = ZHe i3 A
=3 st ARgFeEHN F2 X8 AFE Byt
AL (19), FEF L= ol o 5hg F]IHS A
3} 9lofA] olekg F]]H 9 A]—%—o] A 7 A%

o}t 12iv} PEIS| = A ekEo] = g 27] A
3l7] flslA= AR FH FF Y ’“E]‘ﬁ]: Zlet 719 o]
g Q3= HE 123k Zlo] S a8t

4. MAMH tetslst ey

7&%‘% u‘ Aol A& &7 ¢ H g Fof 3
T #® 9hg A w7} vleksic}. Doxorubicin Fo]A] &
g E veplde B3t gl A s} don
dubd o 2 ube-E-2 15%% J# 23}t wk-g3hchas)
= g Fefe] A= A3 glon BF FET depd
olot =3k B2 oA o] W FoA ubS-ES U= F
A oA 238 a4 Frlsldn aEs
HAAQ7HA] HEES S7H7]I= AAA Ids)ste]e ¢
£ AAelch

oA w5 FL

b i i

. HEs 7t X 2o M=y

Zieke] x7] RS Sigk AR zickEl A7kgte)
AdF71 A @GR} FL2 7t6e] dF zdd A7|Ed
71 (lead-time bias)e]2}i= -9 $-2{7} el=dl e B4
ataz, A= o)v] 71E3]) ule} Zo] AE2] AR FA}H9)
IAe AT 7leAS Hole ohefdt A5 Ee] 34
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st A L5 2 A= AA oo

aez, N8y A4 dFgd oz qste 2k B4
g "3t YAk ol & FolA B9 AFE AAds)
7] S15ted oW A& A & 77} 3= £A F
F 2457 "o} A= XA 7F A Eo] 7hehe] 43
£ 71 @ = gl ahfolEhe AM el 2] #4171 ¢l
o AAZ $AE Ao Ao olvke Fin,
7rolAl z2la TACER 7t AA|e3} vlsd 7] AEE
& Mol gleh A7) Wileo] ¥7Fs’t A$ 79 3
AES A4 & ook =3 A 55| SIS S84
ol gt X 85 W o5 A 8Ho] A 457 = ot

T AAR Fol-g 7|2 Folzl At di3t A
A A5 AT 27 o] F A otz Apd
A3 BAE = G F AAET 7 A8y A LT AF

Az vl s o2 ELS S T US ALE AT
g} (Table 1). F, F=7} 2FaL shto]n] o] 3Ro]
A3 AE 77 5e] AARINE BEEH] o, A"

Table 1. Prognostic factors of hepatocellular carcinoma

7kelo]l AAEE I} »2] A4S = oju gk x| 812 A 435
-]EJ' =z -:nﬂ:{'t;r =2 ‘pll.u_\} ezl 2525 317 ¢rzle

whd, $37} 2AY o
J /3-?— (TAE“ A )), =9 °l A A, A" F
o] AAL&Er) wE RS 222 Z71%5e] As=
A9 (Zhol4 A9))52 A A7} o5 5 Palo}
Yz}, w3 A 5-g A gslrietx 2 4157t of¢ £
slc}. o|¥ A A A AF] o TR} 2z} A8 AF
QAS0] AL Ao AL, A, & A2y &A%
Aa-E A s A7) HAe 2L 279 FH=8 3
AHE 2For A d77 e e ovsiH, &
A, X 8rle] Aol ofsjx] Y] dAgo] Aoz 4
A7) Bl 7 Ziske] A e 434 E 9 AE 71
59 BEo o] & 9% wvha s 13id A
7Zkske] RS dAEAY o 25 d5E 4E (39

Al )L AdE R FJE AAoln R zhele] AEALS 24
A AE 77)15S 1E Y G sl E o] F53E o]

=}

1_\_.

Prognostic factors Untreated Surgery TACE PEI | TPL
Tumor size . O O ) O O @]
Tumor number O @] s @] (@]
Tumor c.iou-l_aling time O @] O O ks O
_Pér-tai vein invasion O Y O O 50 2] @]
Liver function statt;; O oF o* O P
Anatomic site . A : O PN aN | FaN
Hypervascula-lzity 7B A O Ay YN

TACE : Transcatheter arterial chemoembolization
O :Very much affected £ Not very much affected

PEI :Percutaneous ethanol injection

TPL : Transplantation

*:Residual liver function can be further reduced because of treatment itself.

Table 2. Current protocols in the treatment of hepatocellular carcinoma

Child A Child B Child C
Treatment | Single | Multiple Single Multiple Single Multiple
Modalities Jusprap Pi=ags 0P D B D b D
Surgery '_ 1 il D0 B i S et B - = = = = —
TACE BT [T e e me
T ' +++ +++ ++  ++ F BB
by b L T LR ' (371, =3cm) 4| cfete l (<37], <3cm) == '
(<3cm) - = (<3cm) — = (<3cm)
(=37), >3cm) (>37], >3cm)
TPL = = = = + R = = et e

TACE : Transcatheter arterial chemoembolization,
P:Periphrally located tumor, D :Deep-seated tumor
++ -+ : excellent indication, + + :good indication,
*:Localized in one segment

PEl : Percutaneous ethanol injection,

+ :fair indication,

TPL:Transplantation

— :poer or contraindication



o, o] & gl FE F8olt AEvge "RA"F
o] ¥-gof 2§ 717]%59] 3}HE v]de WA tefof & A
ojct.

o] Z-& 2t AL 7 2Byl 2§ AFEAR] 7l
g ghalo] A A dE2AT2A 7] HolB g, o]
u] AFg Z+ A el o3 EEY A7 FAAES
EQ 2 ofg3 e A5 2L A A)8}kaA} g} (Table
2). B8 o] A& wHio] AdiAH AL opr}. AF A2
< K o] M= o2 2B g AT A7 =
A5 o] g A8 A YL Fds) AL F Ak A3
w2} Al ol § 59, T3] Al 77 sl & FAHL
3l (Child A) &2lell A ko] B9 717le] EA4 8k &
A4Y 7 $ol, PEI:= 7H715] 22t A3kl gxjell A 7
o] WA z&ro] EAldh= 3/ o8] 22 HAe] EAf3}
r A%, 28]3 TACE: 2 44 57} gl (X5 4
Mol Ar) 7ol 1]l Zro) Al Zh7) %5 A 5l7) 2l € 7
AWZE Aol A B 2 A FHQ) Aol A5
Az} Ade] = Zolch Wut ol o]F AEHES A
A5 FAld T FAapHo g Higte e F o 2 7
g 71 g 55 )& Aol

Az ez 71 AT 74 NEE AERE AT P
Z2& FHagEHA ¥ A7) AELS VAR F I AR
W& Add s Aot Aol 2’ FoFe] A A HAE
FastAq Furgl 773 ofslE QIR S HA )
ulhol| = A A1 ZF 522 & 7] FAB}eof ) oW AR
W& Adstoiete 2hqh Ao 7FeA L EAMR AL 9leE
Z AAY FA $F 9 HAF ] Aoz A
z7] Agh, 7] A8F & F UEH HA4 S oo} gk
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| Hepatic Artery Anatomy and Collaterals
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Fig. 1. A small hepatocellular carcinoma
in the left hepatic lobe hidden under the
spleen.

a, b. Sequential CT scans show a low at-
tenuation mass in the left hepatic lobe an-
terior to the enlarged spleen (arrow in b)
c. Celiac arteriography shows only huge
splenomegaly and aberrant left hepatic
artery arising from the left gastric artery
(arrow).

d. Selective left gastric arteriography re-
veals a hypervascular tumor at the infero-
lateral tip of the left hepatic lobe (arrow).
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Fig. 2. Hepatocellular carcinoma solely
supplied by a small aberrant hepatic ar-
tery.

a. There is no tumor vascularity on celiac
arteriography. The aberrant left hepatic
artery from the left gastric artery is fainly
visualized (arrow).

b. Unexpectedly, superior mesenteric ar-
teriography demonstrates a small access-
ory right hepatic artery, which entirely su-
pplies a hypervascular tumor.

Table 1. Hepatic artery variations classified by Michel NA (1).

Type .
Type Il
Type Il
Type IV.
Type V.
Type VI
Type VIL

Type VIIIL.

Type IX.
Type X.

The right hepatic (RH), midhepatic (MH), and left hepatic ( LH} arteries are from the celiac trunk (CT)

RH and MH are from CT, replaced LH from the left gastric artery (LG)

MH and LH are from CT, replaced RH from the superior mesenteric artery (SM)

MH is from CT, replaced RH from SM and replaced LH from LG

RH, MH, and LH are from CT, and and accessory RH is from LG

RH, MH, and LH are from CT, and an accessory RH is from SM

RH, MH, and LH are from CT. An accessory RH is from SM, and an accessory LH is from LG

Patterns are combined:a) a replaced RH and an accessory LH, b) and accessory RH and a replaced LH.
Absent celiac hepatic artery. The entire hepatic trunk is from SM
Absent celiac hepatic artery. The entire hepatic trunk is from LG
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Table 2. New classification of hepatic artery variations.

Aol o &f 7} A= Aol & 27HEW zoiL
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5] e, A5 A 7) A8k 33259 (ac-
cessory left gastric artery) (2), falciform artery (3), <
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o] HAZEEH A 718t A¢E 10%7) Y= Aoz
&AL, IHEWEGEA] FHIEN o7 gastric

Jo
for oo
_?_1_5
H

Type |
Type Il

Completely normal

Variations within the common hepatic artery (CH)

Trifurcation: absent proper hepatic artery (PH) and trifurcation of CH into the right hepatic artery (RH),
the left hepatic artery (LH), and the gastroduodenal artery (GD)

RH-CH:RH arising as the first branch of CH

RH-GD:RH arising from GD
Type lIl. Variations within the celiac trunk (CT)
Illa. RH variations within CT

RH-CT:RH arising from CT

LH-CH : LH arising as the first branch of CH
LH-GD:LH arising from GD

RH-Sp:RH arising from the splenic artery (Sp)

RH-LG :RH arising from the left gastric artery (LG)
RH-TP:RH arising from the transverse pancreatic artery (TP) which originates from the dorsal pancreatic

artery (DP) of CT
111b. LH variations within CT
LH-LG:LH arising from LG
lle. PH variations within CT
PH-CT:PH arising from CT
Id. CH variations within CT
CH-CT:CH arising from CT
Type IV. Variations outside CT
IVa. RH variations outside CT

LH-CT: LH arising from CT

PH-LG:PH arising from LG

CH-LG:CH arising from LG

RH-SM:RH arising from the superior mesenteric artery (SM)

RH-Ao:RH arising from the aorta (Ao)

RH-PD:RH arising from the inferior pancreaticoduodenal artery (PD)

1Vb. LH variations outside CT
LH-PD:LH arising from the PD
IVe. PH variations outside CT

PH-SM/GD-CT:PH arising from SM and GD arising from CT
PH-SM/GD-SM:PH arising from SM and GD arising from SM

Type V. CH and celiac variations

HS trunk: hepatosplenic trunk and LG arising from Ao
HM trunk: hepatomesenteric trunk (CH arising from SM)
CH-Ao: gastrosplenic trunk and CH arising from Ao

CH-PD:CH arising from PD

HG/SM trunk: hepatogastric and splenomesenteric trunk

HS/GM trunk: hepatosplenic and gastromesenteric trunk
HSM trunk: hepatosplenomesenteric trunk and LG arising from Ao
CM trunk: celiomesenteric trunk (common trunk of CT and SM)

Type VI. Combined variations




Fig. 3. Diagrams of hepatic artery variations
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Fig. 4. Aberrant left hepatic artery arising from the left gastric artery, which is demonstrated on arterial phase of spiral CT. (a)
Sequential spiral CT images in arterial phase show the left hepatic artery located at the fissure for ligamentum venosum
(arrows), which arises from the left gastric artery. (b) Celiac arteriography shows the replaced left hepatic artery from the left
gastric artery.
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Table 3. Hepatic arterial collaterals classified by Charns-
angavej et al. (5)

Intrahepatic collaterals
Extrahepatic collaterals
—pancreaticoduodenal arcade
—periportal route
—left gastric route
—inferior phrenic route
—right paracolic gutter route
—omental branches
*—internal mammary artery
*—intercostal or lumbar artery
*—capsular branches of the right renal artery

*:potential extrahepatic collaterals

Table 4. The content of extrahepatic collaterals (EHC) in
SNUH series (a total of 284 EHC in 200 patients)

(n=284)

Inferior phrenic arteries 116
Omental branches 70
Internal mammary arteries 23
Intercostal arteries 19
Adrenal arteries 19
Mesenteric branches 19
Renal capsular branches T
Right and left gastric arteries 6
Lateral thoracic artery 1
Lumbar artery 1
Right renal artery 1
Bronchial artery 1

1

Pancreatic branches

a

a2, Zke] ¢l (gastrohepatic ligament-left gastric ro-
ute, falciform ligament-internal mammary route, and
triangular ligaments-inferior phrenic route) % bare
area (inferior phrenic route) S 53t 53l x AT
I i}k (Fig. 6). o121 & <915 ZHe= 2 3|4l ofsf &
e = R PR ERE R DL R
w3} 23 ¥, o] A o2 iskel WFHE THM

olob= W) 2iqkel AA WA FFIE b9 F¥E
| abrat 5 gle} (Fig. 7). Aledisha el A o] 2

Fig. 6. Celiac arteriography shows complete obstruction of
the proper hepatic artery due to surgical ligation and multiple
extrahepatic collaterals via hepatoduodenal (black arrows) or
hepatogastric ligaments (white arrow).

Fig. 5. Lipiodol accumulation in the gallbladder wall after chemoembolization via the left hepatic artery.

a. Celiac arteriography shows homogenous tumor staining at the left hepatic lobe (arrowheads).

b. After infusion of Lipiodol-Adrimycin emulsion via the left hepatic artery, simple radiography shows unwanted Lipiodol accumu-
lation in the gallbladder wall (arrow). On the retrospective review of the initial celiac arteriography, the cystic artery seems to

arise from the proximal portion of the left hepatic artery.



Fig. 7. Hepatocellular carcinoma at the dome of the right hepatic lobe supplied by the inferior phrenic artery and omental
branches.

a. CT scan shows a exophytic mass at the dome of the right hepatic lobe. There are hypertrophied omental vessels interposed
between the diaphragm and the mass.

b. Abdominal aortography shows hypertrophied right inferior phrenic artery (arrow) and a omental branch arising from the left
gastroepiploic artery (arrowheads).

¢. Transcatheter arterial chemoembolization was performed via the inferior phrenic artery and the omental branch using a
microcatheter.

d
Fig. 8. Development of a parasitic supply from the inferior phrenic artery after repeated transcatheter arterial chemoem-
bolization via the hepatic artery.

a. Superior mesenteric arteriography shows the replaced right hepatic artery and a large hypervascular mass at the posterior
segment of the right hepatic lobe. Five sessions of transcatheter arterial chemoembolization were performed using an emulsion
of Lipiodol and doxorubicin hydrochloride and gelatin sponge particles.

b. Fifteen months later, follow-up CT scan demonstrates a lentiform viable tumor (arrow) at the peripheral portion of the
shrunken original tumor. The tumor was surgically resected.

c. Six months after tumorectomy, superior mesenteric arteriography shows multiple recurrent hypervascular tumors in the liver.
d. Additional five sessions of transcatheter arterial embolization was performed during 7 months period. Although there is no
tumor vascularity on superior mesenteric (not shown) and celiac arteriography, peripheral hepatic arteries are poorly opacified.
In addition, the level of serum alpha-fetoprotein remained elevated.

e. At that time, enhanced CT scan shows ill-defined low-attenuating lesion at the diaphragmatic aspect of the right hepatic lobe
(arrowheads).

f. With a suspicion of extrahepatic collaterals, inferior phrenic arteriography was performed. Inferior phrenic arteriography shows
multiple conglomerated hypervascular masses supplied by the right inferior phrenic artery.
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Fig. 9. Postoperatively recurrent hepatocellular carcinoma at the resection margin and multiple extrahepatic collaterals of the

inferior phrenic artery and the internal mammary artery.

a. Preoperative superior mesenteric arteriography shows a hypervascular mass supplied by the replaced right hepatic artery.
b. Twenty-one months after surgical resection of the mass, hemothorax developed. Celiac arteriography shows a hypervascular

mass solely supplied by the right inferior phrenic artery (arrow).

c. On superior mesenteric arteriography, there is no tumor vascularity from the right hepatic artery.
d. Lipiodol-CT after transcatheter arterial chemoembolization via the right inferior phrenic artery shows homogeneous retention

of Lipiodol within the recurrent tumor at the resection margin.

e. One year later, follow-up CT scan shows the tumor regrowth around the original mass (arrowheads).
f. At this time, the majority of the viable tumor is supplied by the right internal mammary artery.
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b

a
Fig. 10. Small (3.5cm in diameter) hepatocellular carcinoma supplied by the inferior phrenic artery at its initial presentation

a CT scan shows a slightly low-attenuating mass at the posteroinferior segment of the right hepatic lobe (arrowheads) and un-
dulation of the overlying liver surface. The tumor seems to located near the bare area of the liver or the right triangular liga-

ment
b. On inferior phrenic arteriography, the major part of the tumor is supplied by the posterior branch of the right inferior phrenic

artery
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Fig. 1. a. A mass with stippling staining beginning from periphery is shown in arterial phase in right upper liver.
b. In portal phase, the staining enlarges to fill in the central part of the mass.

Fig. 2. A staining of even thickness (arrowheads) is demon-
strated surrounding the mass with Lipiodol uptake. Follow-up
study after Lipiodol infusion may reveal no significant uptake
of Lipiodol.

Fig. 3. An irregular parenchymal staining is accentuated sur-
rounding Lipiodol filled mass. Lipiodol may not be remained
in the tumor in the follow-up evaluation after Lipiodol infusion.
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Al B 5 3le}, o] FF F9E A= X3 Ko
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o}7h} 34 73 Akl A= kA vz e QA Do} (Fig. 2).

7F7d Fel| A9 wlA A 2] hepatograme] A=} FoF
Ao 7ol o8] ¥ ALE o, 53] JAS = T
o] sl&w @ ZAAw}e] o] o). MRz eAt 74
3}7] $15to A= thae] 7 go] E838hv, Lipiodol s ¥
ojnw g o] A= o=} (Fig. 3).

PP FH o =22 FE9gke (A-P shunt)
o] glew 1 §-¢9 7t g& XEo o A3 o
Aslo] FoFate] & a¥ic) EE FEUIE 14

Fig. 4. a. A portal vein branch and a small nodular staining are noted in arterial phase of hepatic arteriography.
b. The area reveals dense staining (arrow) in capillary phase to make differential diagnosis with hepatoma (arrowhead) difficult.
Lipiodol infusion used to reveal opacification of portal vein branch without significant uptake of Lipiodol in the lesion.
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Patient Evaluation during Follow-up Period
after initial Chemoembolization

2 7 ¥ =%
A4 e &5 o) shel) 3 A RkukapAd okl

Ak JAk zske] F43 UEE 7)o ZighE 2 HHEE ZHFW SeadER JhEou Ao A
She 73571 Rekzoh 22y 21k 73 A= 32 82F §d 9= 175 ASE el A= A4 HoA
o] 771, 7 ohiA F3] T2 Qs °fF 20% A XAl ar sleh
ut Alsix] a1 glch wlebd] Aagsse] B 5gF 2kt & A alpha-fetoprotein (¢]3} AFP)-& 7kele] WA

3t X 87} F25H dFE AR 7R = 25 3)st Aol 7] ZAE wl-f F43 A FolH &, 22 2t
A=A 99 (Transcatheter arterial embolization)e] =& gt AeFe 85 EHE FHI}=UE 58] H)
whe 2 delA Qi) FHZdE A7 o L8Egr 571 AE A5 2o E 15y FSaAET 15:Y |
Aol ME2] A 3aL, A B3E F7HA1717] S8l & ol AFP 3|7}k o] 312 ZHashe o2 deA gled
A e} 3 BlF o' EFAS TEo] FAH: Wl o] F 3 A A5E Ho|d AEe] slsAde] Eria
de] o] gx 2 gl £ Ldel A= 2lveE hE stet shilch v AFP FURAE FA 9] A Fo shte
MAE F9| 775 &4, o= A A 23 g s Bt A sAed AFP7) E71E 7] 9L A=
walal g9 E ZHE A dE F Ak 5 3 3 A4% & YUrke Aoloh = shie] 93-S AFP7} 7i¢t

7tell off 8} =3} g} dAEE YAFE= Aol ohz £AME A ZFAA A E
A7 ¢ eB® A BAd £AAL 2 F9lens
1. 2L 2E St E £ 2 |s WAL Z]Abele] Agto] Y 2¥ Zle 2 Aluslr).
Als A $2l= dF-E AslAY FH =] 77]% As
€ 7 3leH *]‘-'.'_?‘ ¥ 271%5°] ZA] A 3}s A7k of - 2. 2|2 3544 'I%—??—I._‘iﬂil-"-,_l-% & (Fig. 1-5)
= 7104 olHlell 3EHct 8F 5o YA A2 Lp-TAE ¥ 73§ FA4sl= 94 A4 5 71 ®ol 2

Tab]e 1 LIDIOd0| accumulatmn patterns on CT scans after Lipioddol- TAE

T i
Type | Type Il Type lll Type IV

oSO SR

Homogeneous | Defective

Inhomogeneous No/Slight Accumulation

Type 1. Homogeneous :the main tumor shows homogeneous Lipiodol uptake
1a:Lipiodol accumulation is also seen around the main tumor
1b:Lipiodol accumulation is not seen around the main tumor
Type 2. Defective : defects are found in Lipiodol accumulation of the main tumor
Type 3. Inhomogeneous : inhomogeneous Lipiodol accumulation is seen in the main tumor
Type 4. No/slight accumulation : only slight Lipiodol accumulation is seen in the main tumor
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Fig. 1. a, b. Postcontrast CT scan shows three low attenuation
nodules (A, B, C) in the rt. lobe of the liver.

¢, d. Four-week follow-up CT scan after transarterial chemo-
embolization (TACE) shows variable Lipiodol deposition in and
around the nodules:nodule A=type ||, nodule B=type |, nodule
C=type Il

e. The nodule A and C show marginal staining at hepatic
angiography, but there is no tumor staining in and around the
nodule B.

f, g. Six-week follow-up CT scan after repeat TACE shows defi-
nite contraction of the nodule B and C with type Il Lipiodol de-
position in and around the nodules. Type Il Lipiodol deposition
is noted in the nodule A;the Lipiodol staining is increased at
lateral aspect but decreased at medial aspect of the nodule.




& A 24 WA oz ZAstg e 29 eE 2t 3. MRI (Fig. 6)
ol st AR 3 910 AL et vl A A2 Q) el A T, T2l A& 27 259 el 27
o5h 24, AAE 7} 26] A ES) A Fap Fol B glo] ABAES} vl cpFsHAl RelBZ (obv} L ol
o= 97} el ont B M 2l mAs W ofe] Fee] A4k £, Aokle 24 Fo2 QAo
g vlolskal e 2 A7) AE7Fs’ % 249 AxEAE 7P
o9 9% ZHEW B AEF CT AAke 2edel oI5k 2ot 954 MRAA W A7t 3
9% B 23 A2l WS fEste] T4 Aake] o] o] Holsle A 2YFe] Hof T 21k dj 2=t
a7 gl w moode] 25 0% 9 Fwe) A4t artifact  F7) WEel AT FFEA ] Hbel CTRH F
2 F3)9] ¥Aat-g 7)ol BFET Do) sl 2 5}c}. Yamashita S-oll o3td o953 CTAH 2457

a
Fig. 2. a. Postcontrast CT scan shows a 3cm-sized low attenuation nodule in the segment 8.

b. Three-week follow-up CT scan after TACE shows the type la Lipiodol deposition in and around the nodule. Complete necrosis
of the tumor mass was parthologically confirmed after surgical resection.

a
Fig. 3. a. Three-week follow-up CT scan after TACE shows a nodule with the type la Lipiodol deposition in the segment 8 of the

liver.
b. Two-month follow-up CT shows decreased size of the nodule with the type Ib Lipiodol deposition. Ninety-percent necrosis was

verified pathologically in the surgically resected specimen.
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Fig. 4. a. Three-week follow-up CT scan after TACE shows a 3cm-sized nodule with the type la Lipiodol deposition in the seg-
ment 8.

b. Six-month follow-up CT shows the contraction of size and maintenance of Lipiodol deposition in and around the nodule.

Fig. 5. a. Postcontrast CT scan shows 5cm-sized, low attenuation mass in the segment 5.
b. Three-week follow-up CT after TACE shows the type Ill Lipiodol deposition. Definite tumor staining was noted around the mass
at hepatic angiography.
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Fig. 6. a. Three-week follow-up CT scan after TACE shows 3 X 4cm-sized nodule in the right lobe with crescent shaped Lipiodol
deposition in the medial aspect of the nodule. AFP was 2.7ng/ml, but the recurrence was suspected from the CT finding of the
Lipiodol deposition

b. Color Doppler US shows no demonstrable vascular signals in and around the hyperechoic nodule.

¢, d.T1- and T2- weighted MR imaging show iso- and slightly hyperintense signal in the nodule.

e. Intravenous dynamic MR imaging during 2D multisection FLASH sequence ; 25-second imaging after Gd injection shows low SI
in Lipiodol-stained area and iso S| in remaining portion suggesting the granulation tissue rather than viable tumor. At
angiography, there was no demonstrable tumor staining, so regular follow-up was recommended.

Lipiodol-TAE

|3 F ¥ CT
| |
la 1b, 2,3, 4
| l
F/UCT Angiography or dynamic MR
[5ee bl Tumor staining(+)  tumor staining(-)
F/U Repeat TAE F/U
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Complications and Long-term Results of
Chemoembolization of Hepatoma
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Ao o}t o) shoj st wpAbAl 2}t Al

| Ztet stetTE ol BHE

ZHA) k2] shet A ol 4] Blu] @ Fo] Bo| A}8-5ic) g
7] @35 (Lipiodol : Iodized ethyl esters of the fatty
acids of poppy-seed oil 38% w /w, Laboratoire Guerbet,
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Fig. 1. A case with hepatic infarction.
a. CT taken before the procedure reveals thrombotic occlusion of left portal vein.
b. Two weeks after chemoembolization, CT reveals Lipiodol accumulation of the tumor and extensive necrosis of left lobe.

a

Fig. 2. A 62 year-old male with hepatic rupture

a. Post-chemoembolization follow-up radiography reveals huge tumor of both
lobes. i
b. One month later, follow-up radiography of abdomen shows Lipiodol accumu-
lation in lesser sac (arrowheads) of upper abdomen and cul-de-sac (arrow) of pel- b
vis, suggesting rupture of HCC.
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Table 1. Various complications of hepatic arterial chemoem-

bolization in 362 patients of hepatoma

Severe post-embolization syndrome 54
Deterioration of liver function 61
Acute hepatic failure 9
Hepatic rupture 3
Biloma due to bile duct injury 3
Liver abscess 1
Sepsis 9
Upper Gl bleeding 9
Pulmonary embolism 6
GB infarction 6
Splenic infarction 4
Spinal arterial embolization 1
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Fig. 3. A 55 year-old male with bile duct injury.

a. After 3 times of repeated TAE right hepatic artery occluded
and there appeared fine collaterals in right lobe of liver.

b & c. Follow-up CT reveals dilated biliary tree in both lobes
and bilomas (arrows) in the liver parencyma.
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Fig. 4. A case with liver abscess.

a Immediate follow-up angiography reveals good accumu-
lation of Lipiodol and peripheral arterial occlusion due to
Gelfoam embolization.

b. Follow-up CT reveals abscess formation in left lobe with
fluid level.

c. Abscess was drained by percutaneous catheter drainage.
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a
Fig. 5. A 56 year-old female with GB infarction.

a. A large cystic artery arise from the origin of right hepatic artery.

b. Sonography revealed distended GB with marked thickening of the GB wall due to edema after chemoembolization.

Fig. 6. A 57 year-old male with pulmonary edema due to large amount of Lipiodol.
a. Chest PA taken 2 days after Lipiodol (25cc) chemoembolization showed diffuse inhomogeneous haziness in both lungs.
b. Two weeks later, the haziness disappeared in both lungs.
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Fig. 7. A 50 year-old male with spinal
cord injury.

a. Selective arteriography at right 11th in-
tercostal artery shows a fine anterior
spinal artery (arrowheads) and destructed
11th vertebral body.

b. Sagittal image of T2WI of thoracolum-
bar spine discloses high signal along the
lower spinal cord due to ischemic injury
and edema.
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Table 2. Various causes of mortality within one month after
hepatic arterial chemoembolization (N=8)

Hepatic failure

Hepatic failure and sepsis

Hepatic failure and upper Gl bleeding
Sepsis

Pulmonary embolism

Unknown cause

B I ey LR 1

A7 BAAE T3k olEF A7 8999, HAb7}
1689 0] sle}. roli= 124 of| A 854]¢] ¥-* = H3 53.84)
olslew 4044 4] 694] Ale]2] Ad Fo] 86.8%°] Tk

Zioke] Ak A ek 2L FAAYZ o2 &% o7}
A oyt divkelld g Pz gazies
zAdstgdch. st A g A 37 "ol BEzdesn
A7 g 2 S Agste] 31 A{FF AHE
sl RIS FALE FUo] 7|9 -
3y 52 Yislees 9 AW A AHodgRE g
Astsiet. Y-S AAEA] dod A= FE9e
s oA o 24 of &4 v|gkAd W o] A} Child- Pugh C
559 ASeldr)

A i dE o 2|y e E of=gjolnle]4le)
et nk-g- F]1%F 797} 5474 24 51%0] 2 29 L
E 3¢9 FU3 3 AFNHE F712 7 2971 520
o] 24 49%0]%ic}l. W F 4L Life Table Method & -3}
g3 o] FglAbel]l F§F FA{ell= Exponential Weibull
model-& AF-&-3}¢lc}h.

Lt MEET} of 21X}

1993\ 34 314& 71Fo. = 3219 A7 AE# 3l
SA3L 509 o] #ALr} Abgslel ow 2377 (22.2%) 4] F
A o] Fxol =22ts]gic)h. Life Table method 2 AHEEH 1,
06794 9] \d FER-L 60.6%, 2d 42.3%, 3d 29.1%, 04
23.7%, 5 14.7%0°)21c} (Fig. 8). A A 106785 F49]
2717} S5emnu]gke] 7 $-2} 5emeo) Akl A= v A E
&3} o} £7]7}FL- Table 3 3} 2}

FoFeo] #F38& w524 (Solitary nodular : SN), g5
ZA-d3} JY7AA (SN-+daughter nodule), oA ZAA
(Multinodular), »]2FA (diffuse) 22 z}z}t 11pe] A&
£S5 & o 1d YE ] 77 70.9%, 60.7%, 67.9%, 35.
4% SN+-3o] 714 Fgkr}. Child-Pugh modified -5
o we} 5-642 A, 7-98L B, 10-1542 CE & o]
ztz}o] -2l 3t zle] & Bglon F9 9] 7§ A1AHEA] o]
AS AU 499 2 oA Y Aol AL
752 vas) B uf 3.1%2} 68.5% 2 A3t 2olE B4
o} 2 9ol = FANFY {59} AP FEodd {5, 3



st w9l glgeo] zlo)o) wE AYEES WIS {F7E
Table 4 o A 2] &}sic}.

Exponential Weibull model-2- A}-&-3}e] o} o] F314}
ol 93t F 3L A AT o o FUAF FAAHSZE F9
g (P<0.0001) VA= FF9 =7, ¥4 FY A=,
Child-Pugh 5, $%2 f3oldx 2 AdA =
(relative risk)+= Table 4 2} 2t}

Table 3. Survival rates and size of tumor in patients with
HCC

Survival ~ Group 1 (<5cm)  Group 2 (>5cm)
1yr 84.08% 54.58%

2 yr 69.00 37.81

3yr 50.38 21.16

4 yr 46.00 15.33

5yr 34.68 12.97

Median survival 35 months 12 months
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Fig. 8. Overall survival curve of 1,067 patients with hepato-
cellular carcinoma after transcatheter arterial chemoembo-
lization.

Table 4. Prognostic factors, survival rates and statistical significance in 1,067 patients with HCC

Prognostic factors ] N 1-yr Surv (%) Med. Surv (Mo) ANOVA MANOVA Rela. Risk
1. Size p<0.05 p<0.05 1.69
smaller than 5cm 432 77 33

5cm or larger 635 48.8 11

2. Type p<0.05 p<0.05 1.4
SN 393 70.9 29

SN +d 116 60.7 18

MN 284 67.9 19

Dif 274 35.4 7

3. Child-Pugh grade p<0.05 p<0.05 3.83
A (5-6) 749 65.5 22

B (7-9) 265 5141 13

C (10-15) 47 39.7 8

4. Portal vein p<0.05 p<0.05 1.68
1st order or more 242 31 23

Less or negative 825 68.5 6

5. A-PV fistula p<0.05 p=0.4379 0
fistula (+) 141 63.9 20

fistula (—) 926 34.8 7

6. Previous op. p<0.05 p=0.1437 0
Recurrent 118 78.8 28

Primary 949 57.9 17

7. Method of TACE p<0.05 p<0.05 0
Gelform (+) 520 53.1 15

Gelform (—) 547 67.1 24

8. No. of TACE p<0.05 p<0.05

Less than 4 759 45.2 9

4 or more 308 90.5 Sn3

Overall survival 1,067 60.5 18
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Peripheral Perfusion Defect of Portogram
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Fig. 1. Spiral dynamic CT scan:

a. Pre-enhancing scan shows multilobulated lower-density
tumors at the 5th and 6th segments of the liver.

b. Post-enhancing initial phase scan shows heterogenous en-
hancement pattern on tumor bed.

¢, Delayed phase scan shows somewhat delayed washout pat-
tern on tumors.
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Fig. 2. Hepatic angiography shows numerous tumor vessels in peripheral liver with small arterioportal shunts.
Fig. 3. a. Normal patency of main portal vein and obstructed right anterior portal branch.

b. A star-fish like filling defects on the portal hepatogram suggested to portal perfusion defect
Fig. 4. Post-TAE film shows multiple lipiodol-filled-nodules in tumor bed and peripheral liver.
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Unusual Portal Venous Collaterals: CT and Portographic finding

3}

ZAlCho] : Hypertension, portal. Portal vein, anatomy
=
[=]

2| : 664 / 3=}, 564 / oA}, 43A4] /2 A}

=g|E
=8| 1. Paraumbilical varix (Fig. 1)
664 o1z} FAp2 B2 CTe)| A Soyt left portal veinz}

falciform ligament?] ¢Z° 2 I == paraumbilical

varixZ7} ®.e] 3. (Fig. la, b), coronary varix®} lower tho-

racic aorta® 52| #3L 9l paraesophageal varix 44|
F+3=] 9j o}, SMA portographyell 4] left portal vein¥}
A=) tortuous paraumbilical varix (Fig. le)2} CTel
4] B¢ ¥l o} variceal changeE 2918 4= glsith

(open arrows) are noted on the enhanced axial CT.

¢. SMA portogram shows paraumbilical varix originated in the left portal vein.

vein (arrowhead) are seen in the enhanced axial CT.

c. SMA portogram shows splenorenal shunt (open arrows) and left ovarian vein (solid

arrows).

Fig. 1. a, b. Paraumbilical varix (solid arrows) and paraesophageal and coronary varices

Fig. 2. a, b. Perisplenic varices, dilated left renal vein (open arrows), and dilated left ovarian
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Various Growth Rate and Vascularity of Hepatocellular

i Carcinoma
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: Liver neoplasms, CT. Liver neoplasms, US. Liver neoplasms, angiography
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2| : 584 / 4=}
AMAZ 7RSS RALE 93 29 A7 2 ST AL A HFH S EAFH
ofALA7d e AR HES 1%3}‘” 2v HoE W37} gl
daan o} 943 6 &7 AbollA] S3 £ & 35em=E =27]7}
93y 28 =87 Abell A S3ell 2em =7] 2] Aol ZE Z7Fslel 2 S4ell+= 1.5¢m —i7]°l Aol F F3 7} A FA
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tumor staining®] $lc} (Fig. 2). 1 ¥ 33 Z ¥ 3= i F718l9l AL Sdoll = g fERA F7) 3

1
Fig. 1. Sonogram shows a 2.5cm hypoechoic mass with hypoechoic peripheral rim (white arrow) and posterior acoustic en-
hancement (white arrow with black core) in S3.

Fig. 2. Celiac angiography shows faint tumor staining (arrow) in S3.

Fig. 3. Sonogram shows a 3.5cm hypoechoic mass (white arrow) in S3 and a 1.5cm hyperechoic mass (white arrow with black
core) in S4.

4
Fig. 4. Angiography shows two hypervascular masses (arrow) in left hepatic lobe.

Fig. 5. On CT arterial portography, both S3 and S4 masses show low attenuation (arrow), suggesting defect of portai venous
blood supply.

Fig. 6. Lipiodol CT shows compact lipiodol uptake in S4 mass and faint lipiodol uptake with some portion of compact spotty
upkake (arrow) in 83 mass.
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Right Atrium Invasion by Hepatocellular Carcinoma
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Celiac angiogram ©l| 4] right hepatic lobe¥-$]ol| 2} 7
X Sem 27]2] tumor staining®} hypervascularity?} gl

vein® 2 tumor”} invasionXo] EA el

al, hepatic 2
Wofo] A, o] AL At

‘thread and streaky’

7 A7s|e] qlek.
Contrast enhance CT scanel| 4] hepatic vein, inferior

vena cava, right atriumZ}#] filling defect7} F3t=] o]

tumor invasionS- A] AFghc},

: Liver neoplasms, angiography. Liver neoplasms, chemotherapeutic infusion
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Fig. 1. Right atrium invasion by hepatocellular carcinoma

a. On celiac angiography, round hypervascular mass (7 X5
cm size) is seen in the right hepatic lobe. There is a ‘thread
and streaky’ appearing thrombosed hepatic vein and right at-
rium is invaded by this thrombi.

b, c. Contrast enhanced CT scan shows filling defect within
the inferior vena cava &
thrombi (arrows).

right atrium suggesting tumor
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Anglographlc Pitfall of Left Hepatic Lobe Lesion
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L Fig. 2. On angiogram with efferverscent agent, nodular stain
on left lateral aspect of left hepatic lobe was no more seen.
Fig. 1. Angiogram shows nodular stain in lateral aspect of left This stain is nodular fundus stain supplied by accessory left
hepatic lobe. gastric artery from left hepatic artery.
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2 AAE ey F238 5 A5EF AAAE o183
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1. Szuki T, Nakayasu A, Kawabe K. Surgical signigicance of
anatomic variations of the hepatic artery. Am J Surg. 1971 ;
122:505-512

2. El Eishi HI, Ayoub SF, Abd EL. The arterial supply of the hu-
man stomach. Acta Anat 1973 ;86 : 565-580

3. Kadir S, Lundell C. Saeed M. Celiac, superior and inferior
mesenteric arteries. In Kadir S, Atlas of normal and variant
angiographic anatomy. Philadelphia:Saunders, 1991 :297-308



Case 6
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Spontaneous Regression of Hepatocellular Carcinoma

R L R AR

AlCtY : Liver neoplasms

2| : 644] /' FA}

oY O

e

A4 04 89 TAEN B2 £ wHEsle] A3 89 AN HBsAg (1), oFP 14100] €ic}. 9443 9%

AW AR Bdo A 7500l 2 FF 7 A on 2 0 2] A g o) Alshsch

7| ESte] 7hsAde] & o= AZsia HEdx

=& AldEelh 2h-slel A/ F971 e

o ZHg & R 3kaL sl et FATel Al A RE Shel A 2 od ol A Bt A o] ZhRA o] FobA qlsdeh
AP 2733 A4 2718 FEEte] A £t o2 A st 2 Y7 Al E o] St d e Al

A] &sket.

HEH o2 5FUS Mitomycing o] 8§+ 3¢t 248 gk} X85l = s}eict
TNEF 33 ZAtellA aFPo] 50|3t2 A gl A8 g3 A 7H9-412 T A 499 A4
FEat G 3 AN == 1 s A} M A o2 Belat gl

b R Sndd |

94 99 Alsigt AHEFsEEA A e 24
of & F37} slow Wi HAALZ s A S99 ¥
o] slet. Eel A 2 o] ZhEA L A 3 FolA <l
o ZHg o] Moz ¢fo} FoFo] Awe] A= S
(Fig. 1, 2).

e g es AlAskdE o 295 ¥R 59
7} olov ziAj v o] F=3)-& ule} thread and streaky ap-

pearanceZ} o] ZHA|ESte] i ZHA S F4Hdn
Ztsteict (Fig. 3). Aol A3t s} A o 303 <ol A
sl A= o] Zhij o] FolA o oo HHH
o] Mo) 3t 9t} (Fig. 4).

709 F A3 ARG RGN A H9sle FHe
A oo Al ik G AN A= 2 s A3
R s JAH o2 Bolx gle} (Fig. 5, 6).

Fig. 1. Enhanced CT scan shows hypervascular huge mass
with necrotic portion in posterior division of right lobe.
Intrahepatic segment of IVC is narrowed and filled with throm-
bus.

Fig. 2. Enhanced CT scan shows hypervascular huge mass
with necrotic portion in posterior division of right lobe.
Intrahepatic segment of IVC is narrowed and filled with throm-
bus.
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Fig. 3. Celiac angiography shows hypervascular mass and
thread and streaky appearance along middle hepatic vein.

Fig. 4. IVC venography shows narrowed intrahepatic segment
of IVC and mulitiple collateral veins.

rU. -
ol zofe] 2kl H3h= oA FAE, AFMHIES F
A Bas] 3 glem 7 71 o} A old =L 9lA %
b st 7)Ao ylEnA 713 Feo] Fqd Zlo)2}
3 FAska 9l ol
mﬂ oqu 2A}e] E 3= A AH o2 100 Ferte] B
on] el 5 5}e] A3 QAL obA] AFE ] 8l
A] \3“* 3] $-A7E AL 2 olEod A A et

Fig. 5. Follow up enhanced CT obtained 7 months after celiac
angiography. The necrotic mass is remained and hypervas-
cular mass is regressed. IVC and hepatic veins are normally
visualized.

Fig. 6.Follow up enhanced CT obtained 7 months after celiac
angiography. The necrotic mass is remained and hypervas-
cular mass is regressed. IVC and hepatic veins are normally

visualized.
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1. Gaffey MJ, Joyce JP, Carlson GS, Esteban JM. Spontaneous
regression of hepatocellular carcinoma. Cancer 1990:65:
2779-2783

2. Ayres RCS, et al. Spontaneous regression of hepatocellular
carcinoma. Gut 1990;31:722-24

3. Gottfried EB, Steller R, Paronetto F, Lieber CS. Spontaneous
regression of hepatocellular carcinoma. Gastroenterology
1982;82:770-774
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o = 2
=45 083 3¢k BEHads
Transcatheter Arterial Embolization of the
Hepatoma by Using Variable Embolic Materials

7] 8| of) sFar o] z}of) 8} ulapAl 3)shanAl

Z=AEH0] : Liver neoplasms, chemotherapeutic infusion. Arteries, therapeutic blockade

E 2 4A /A

QAL 1 1FYA HAAEY F2)7) A R I o] gl Al oA AASEFT B 7Y A= WL F
1d7E 10kgo] A5 747} alddoh

AR - = wle]Ful, 23] 9le]F4l, Alk-phosphatase, sGOT /sGPTS] 57}
alphafetoprotein 1382(TAE A]31 51) — 689 (TAE *]38§)
HBsAg (+), anti-HBs (—), anti-HBc¢ (+)
prothrombin time 13.6 sec (100%)

AAIAZ 23] (Fig. 8).

B8 2594 1 31"’301] 27 12—15cm =27]9] v]¢#A AlSHis ol e
Al 3 echo®] 3 A, B A4S 8444 7+ 4
2 AT z&f Guus WEay Agde spy 1S 10mm X Smm microcoile Abgalel A3 54
o chete] A E A= (Fig. 5), =3 #9542

A2 Bole F:7} Bor o] Foll o) 917} S

2), 9= 3*-45"—'1 (Fig 3) 2 n] 72]'%"—'1——] AHEA] o] —4
e 3 FFS vk g9l (Fig. 4).

MAeF F2 daFchSaoda) Rz o2 Lipiodol
uptakeX #F7ty £37) FAFHA, F314 R £ =]
7} @A 3] Zase] L (Fig. 7), vl Aol a3 7 Ao]

e8] sl Adriamycin 35mg, Lipiodol 14ce, Gelfoam=
AL-&-5lo] M-S A 23519 -L (Fig. 5).

¥] A5 AbR-x] o] v]A ¥ F 4S9 150—250 mi-
cron Ivalong AF-8-3lo] A4S A =35}¢] 8 (Fig. 6).

= N
Zk Al ZE<te] ZhE spehH aWA] ALgE= A E

Fig. 1. Abdominal CT scan shows irregular marginating, ovoid, heterogeneous low attenuation exophytic mass on left lobe of
liver.
Fig. 2. Celiac arteriography shows large left hepatic arterio-venous shunting.

Fig. 3. Left gastric arteriography shows multiple feeding vessels arising from the left gastric artery.




Fig. 4. Splenic arteriography shows multiple feeding vessels arising from superior branch of the splenic artery.

Fig. 5. To occlude of left hepatic arterio-venous shunting, TAE using two 5mm X 10mm microcoils was performed. After selec-
tion of the left gastric artery, TAE using 35mg adriamycin, 14cc lipiodol, gelfoam was performed.

Fig. 6. After superselection of superior branch of the splenic artery, TAE using 150 —250 micron lvalon was performed.

=
82] 7} ot Zl o= A 9l
s 8]3l =4 el 25} 9] S Ivalono] ) GelfoamS w2t

2448 fusiee Agel AVl A2 25 mi-
ol gal EA hete] o4& Al wsteich.
Ivalon2 polyvinyl alcohol®A] Ze}At¥E] AFEX]o|u
Gelfoam®.t} o] 22 ko] WA A o] 73
#4& odo7lch

", e 2 0lF

Fig. 7. Follow-up abdominal CT scan
shows partial lipiodol uptake of the left
hepatic mass and markedly decreased
volume of the |left hepatic lobe and the
left hepatic mass.

Fig. 8. Follow-up abdominal CT scan
shows focal low attenuated splenic in-
farction.
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PTA of Hepatic Artery in TACE of Hepatocellular Carcinoma

Ao ot o) shol o} wpabd shera A, 1P £ T

=A|EHY : Liver neoplasms, chemotherapeutic infusion. Hepatic arteries, stenosis or obstruction

Arteries, transluminal angioplasty

= gl : 534 / G}
(=]

Ak A5 et AE R ARET ol $ARA )W Ae) AWa et s was

A]4+% proper hepatic arteryell ¥}2] (dissection)7} Al 3}l o= 2ld¢) sldch

2 AA i m:
Zl ©f o : proper hepatic artery2] 2f2|0fl & & &%}

Celiac angiogram #}el|A](Fig. 1) proper hepatic ar-
tery Wi7te] 2 A o] 5, A A 2] 7ol nlal 2F 80%2] 3
zlo] gle] o] Hel gllwd ule]el] 23t o] a}A W IS]-S A]
Apsar Qleh Fk A9 2 AAE AA S ey, F
8 Al o] ol Y HEE A3 fd F
o}#] proper hepatic arteryel sl 7=z @AM HES
A # &k 3mm FAS AF8-skA A, F41e] waist7} ¢l
o]zl 7Z1-& & 4 qlo) (Fig. 2). o] F 2|9 &, 3shA] %
Gelfoamo 2 3}et eS8 A3l IMYF 4
celiac angiogram#}el| 4] (Fig. 3) proper hepatic artery
o] A 7L AArsl=le] 1 oA} ute]e] & W7} § 3] B
o]z ke, Foko| =77 AI3] FAESL, AAE

o]} tumor staining2] H ¢l = v} - Fo] 5] gl

2 @

st Fake] A A X g e] shtbEA 753y
AEo] de] 2olA = o] R} AFH o= X
A8l AdH = 2493 REAEo] Wl Al=Ha
dct. ol &t @) 224K, ol 7] 2] 47 celiac artery ¥
a2 EA el digk 927} dojd 5 U, o2 <l T3
B EEA]] AleS 8k XA == Ao sl i
W =4bEE Al3e o 2914 wte]e] vk oz 05~
2.7%, ¥elg ¥Io] AdH o2 ANEEE v &L ¢
64 —71% 2 &=A et e F A 52 L 53 8

A A 52| Algo] AFHG A= o 9% 2 BHaE

Fig. 1. Celiac arteriogram shows an irregular narrowing of
proper hepatic artery 2 months after dissection. Huge hyper-
vascular hepatic mass is also demonstrated.

—60

Fig. 2. Balloon dilatation (diameter 3mm) is performed suc-
cessfully.




chut Bx g Ay gl R A ARG =2F &

FAE AT 5 3o, o] A T HdA AR
A7) &4 7FsA o dET -2 s, L] AAF R
2 EAe AFeEhx o, ¥ Ao ER AYe
A9} e Ax 33 dRL WL AEFAE &
Erh= 7o) o AHolelx & 4= sk webA], celiac ar-
tery2} hepatic artery®] ©]314 wtejvt ofE Ul 2%

WA A3 BAAEE 43 A 2 A%

)

L 7102 ks O\S\ A D7) FA P WAl
A77F ¥l ajelof ¢ o)) =8k, 2= celiac ar tery=} re-
nal artery=®| ostial stenosisel] ©f g} metallic stent& 2|
Fig. 3. Celiac arteriogram obtained 3 months after balloon =3 57} sl 3§ oo} guiFo) 5o ol

angioplasty revealed proper hepatic artery to be normal sle] M} 41538 AlS-of g 7 A s} &) 7oz Az}
caliber with much decreased tumor vascularity and staining. g}

glont, olal A wle]e) 3k U7} §abe] A& 2] Hel o X} el = 5
HA= obA] g ul ok ¥ Folle B AT 7ol

y 1. Odurny A, Sniderman KW, Colapinto RF. Intestinal angina:
Al & = A %-._o_ "
L i 1 A& 5 75 u_!{};}t]- 53 ]5—_6]—7] 13 percutaneous transluminal angioplasty of the celiac and su-

Folxl zZhE=-g 4 '3‘5_‘ a7l el o]F AFHo= 4 perior mesenteric arteries. Radiology 1988 ;167 : 59-62

% t}g., : 2 23 ) et N Lg A 3 3}o], 7hetol THEF A=A 2. DY Yoon, JH Park, JW Chung, JK Han, MC Han. latrogenic
] dissection of the celiac artery and its branches during

w9 A8 ¥ 5 AR A9} Celiac arteryrt 2 ¥ transcatheter arterial embolization for hepatocellular carci-

Al Soll gk Ao S atx Ao i noma:outcome in 40 patients. Cardiovac Intervent Radiol
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s} 5l 719+e] Adriamycin-Lipiodol Mixture,
Gelfoam 2 Microcoil S o] 83+ =419 %]
Fd e 2 5]'?—‘]("‘11 A

Ruptured Hepatocellular Carcinoma: Treatment by

Case 9

Superselective Arterial Chemoembolization with Adriamycin-
Lipiodol Mixture, Gelfoam and Microcoil

Z7IE] - A - S - WY - UBd

7FE 2o stat o o 3 whabAd st Al

ZAlcho] : Liver, rupture. Liver, angiography. Liver neoplasms, chemotherapeutic infusion

Z  3:584 /A

QIAtAZ : 1A 7H43tE Avhie A2 ZPAb] wE A 55 Fa2 WSk 34 "k 70/40

mmHg, 8l ZF 242 6.6mg/dIgEZ, B AAA] 8] S0cc &= At

daxd Zoko 2 o] YH7} A= 9SS skt (Fig. 5).
$Fo 2 Ay AR F AL -4 AATH

A o2 B2W FIv} A=z M 22 R A #

gie}. Bahuel i of 4] Sodo] vhebskont (Fig. 1), 745 e e e e d e

2y 294 AF (extravasation) S AL T 090 qorays) g, ol Aol AAERH FL 2

LRl S s ABA Fopo 2y AT kR Zhre] 25 4
it AFol = oF 50%7} 25l Abeshs, 2 Abd f8le

AlSu % =2 2E 35 AEE, &3, FAAFA Fo) gk 1E
o}y uk-e A gt ¥ (Fig. 3), Adriamycin 15mg3} o) o4 Al uledEl Zigho R R E| ZodA|e] oFo] HAH

Lipiodol 4cc®] E£§E-S F1F 29 dFo] &% B L Ao oF 15-22% A E9ld], dFo] Holx| % olF

sich (Fig. 4). 5

3mm microcoil® HH=S

7} 2] Gelfoam pledget (2 X 2 X 5mm) 2}
A18gk F

e - g A=
Z kg9 xoisAal

b
Fig. 2. Celiac arteriogram reveals liver cirrhosis with cork
screw appearance of intrahepatic arteries in shrinked right
lobe of the liver, and nodular exophytic tumor staining in the

Fig. 1. Abdominal CT shows enhancing exophytic mass in the
right lobe of the liver and perihepatic fluid accumulation.

dome of right hepatic lobe. There is no evidence of extrava-
sation of the contrast media during the angiography.




Fig. 3. Superselective arteriogram reveals irregular, tortuous,
and dilated tumor vessels in the mass without evidence of
contrast leakage.

Fig. 4. The arteriogram during injection of adriamycin-lipiodol
mixture demonstrates extravasation of the contrast media into
the peritoneal cavity.

13 2S5 9 B Bapel g o 23 Xl
¥ x5 2 3ao o3 Zle g AR SN 2
g5 0 g Fofo gstAl e} Lipiodol& F13le 5 =9 Xﬂ

Fig. b. Hepatic arteriogram shows that bleeding was stopped
by complete occlusion of feeding vessel after chemoembo-
lization with adriamycin-liodol mixture, several gelfoam pled-
get (2 X 2 X 5mm), and 3mm microcoil.

o] dFo] AAFG =, ole T4 2AY2 ¥} =
oz F=9l2] Akch A c] 5:5:_ =i} o‘j-eg‘ ,%_

Al &3 Aoz F5Frth A 423l 2}0,}o+l ley,
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F 289 7P e flsof & Zolrh

1. Y8F, RES, MZH S 2 5'»! MEHES 0|8 HUL s
H 2. CHEHrALM el Bt5| K| 1989;25(1):

2. Soyer P, Van Beers B, Goffette P, et al. The role of embo-
lization and chemoembolization in the emergency treatment
of hemoperitoneum caused by spontaneous rupture of
hepatocellular carcinoma. Abstract Gastroenterologie CIi-
nique et Biologique. 1993;17(10) : 643-648,

3. Abramsohn R, Witz E, Halevy A, et al. Spontaneous rupture
of a hepatocellular carcinoma successfully managed by em-
bolization of the hepatic artery. Abstract Harefuah. 1993;124
(2) : 68-71.
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A Successful Long-term Follow-up of TAE of HCC

: Liver neoplasms, chemotherapeutic infusion
2| : 804 /3=
117§ A 2] =H5] epigastric painS- T4

:HBsAg/Ab (+/ —)

oY OfH
it
jo
2

ne

o
B
[
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1)
-
=

% local H}F

i-5Fo] CT #ed 819 72 liver mass

L7 o] WAF

Total bilirubin (0.4) Protein/ Albumin (6.4/2.9) PT (100%) alpha-fetoprotein (50)

daaA

91d 11 CTedAr (Fig. 1)) 4] ZF314d ¢l encapsulated
2 Ho) 2 A 12eme] £3)7} 2lgd}

Fig. 1. Huge encapsulated & exophytic mass in It lobe of
liver

9143 12%4 ) 2|38k B7F 5= 3% (Celiac angiogra-
phy) At 733 ¢ ol #F A F3| 7} 2l o) (Fig. 2). Lipio-
Z3}tsle] Proper he-
patic arteryell 58138}3L GelfoamS o]&-3le] HAES
A] 338 F-2] postembolization imageoll A 3¢ Lipio-
dole]| uptake® o] 21t} (Fig. 3).

7% 934 69 71A] & 6x1#9] TAEE 2133l 924
34 (Fig. 4)3 92 129 (Fig. 5)& 8759 =44
32 =7 ZFaE FAIS 9l

93 129 (Fig. 6)2] CTedAloll A Lipiodole] compact
3} uptake= o]l = 4em =27] 2] £ 7} A=)

9414 19 (Fig. 7), 95 89 (Fig. 8)¢] CTedAbo| A £
¥ o] z=7]o WslglolA shA s Ale) = A ZhEich

dol 15ce®} Adriamycin 50 mg2-

U

7R SRS R Sdro] 7FsRk 2kl A 14 4
FE 69.3%, 34 AEE 35.1%, 5 =5 19.6%2] 44

Fig. 2. Hypervascular mass in It. lobe of liver & thickened It.
hepatic artery

Fig. 3. Lipiodol is retained in hypervascular mass.




Fig. 4. The size of mass is decreased

Fig. 6. 3cm-sized lipiodol-uptaken mass in It lobe of liver

= Ho|a sleH

2 | F1Ake] f-F-ell vt} 7o s =

E717k2 Wol gelxlc), Matsui So] F T 4
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8% %A 7o)t PEIMT} 1} A48 ¥
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subsegmental

Y EE

A g A3 19 AEF 100%, 34

<o) 7153
(<4cm in diameter, Child class A or B)el| g}

F1A )

Fig. 8. The size of mass is not changed.
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functional reserve,

=%k % 713}H tumor extent, hepatic

angioinvasion, tumor growth pat-
tern (expansive vs infiltrative)3} method of TAES =

% gleh,

o] case?]

47 F3 2] =7]7} =29 encapsulation =
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1. Matsui O, Kadoya M, Yoshikawa J, Gabata T, Unoura M,

Kogayashi K. Small hepatocellular carcinoma :treatment with
subsegmental transcatheter arterial embolization. Radiology
1993 ;188:79-83.

2. Yoshimi H, Yasuyuki Y. Unresectable hepatocellular carci-
noma:analysis of prognostic factors in
nagement. Radiology 1995;195:747-752
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Case 11 754 %oF 5% Q2 38 04 apuae
Collateral Transarterial Chemoembolization (TAE) of the
Hepatoma after Dissection of the Hepatic Artery

d=s- =3 #

\ Ao B At Al a
ZAICHY : Liver neoplasms, angiography. Liver neoplasms, chemotherapeutic infusion
Arteries, mesenteric. Hepatic arteries, stenosis or obstruction
Z 3464 /EA
oAt 80 WA BB el o AghkT 231d) QIR A BE LS Wo] glow, 954 39 AR ARAAA A
B 7k 2gofel A F37} 2] o) % ol A] LA Eto 2 AR 7 AAE A A T
WA A Algw] flaA] B 9
&l oo QlglA 2HE ute)
o A= A=
al¢l ¥ Alalgk B3 CTej| A Lipiodole] 43 % 7H-5-3} 5F Yashiro Catheterg AFA7Hat5 o ¢ |3 & 3F
4 45cm2] F3 ] 37§ 2] & A=A (daughter nodule)®] Z419 catheter& o]-83}4] 3} 4]o] A5=-S 53l 4]
domeel| A B8] (Fig. 1). T 7He A A S A8 317] Aol A A-E & At ZFZEH7HA] AN F FJ=xG
Mol #Bodgl 7h5a Fodreola] ZHgwo] <19 Eel %2 A|8#sla (Fig. 4), Lipiodol 7ce2} Adriamycin 30

oz viel 2 shd H Ao gl (Fig. 2) Aol A8 mg EFA22 HAES AP3d S HEF A9 8
Aol-;cn].z]__lj}lé‘-_xg}; __.—‘J__o‘;] *:_o.]] ;,.] ﬁ\:ldgH y}.,{]o] 6‘}.1")-‘:110} =] A _T‘r_,‘c_.oﬂ"hoﬂ 4-1 -?——r] o_] 0&*—191 -qi»(—] | 71"’“&]0-] &) - {[‘lg
Aol 4] FACIAREDL ol HEAe] o AFFFS 5

2 F39] gl o] 39 (Fig. 3).

1

A EFo A FF DERYAE AT 2EHA &

Fig. 1. Precontrast abdominal CT shows 4.5cm-sized partially Lipiodol uptaken mass in the right lobe posterior-inferior segment
of the liver (a) with three daughter nodules in the dome area (b).
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Fig. 2. On celiac angiogram, there is complete occlusion of

the common hepatic artery by catheter-induced dissection.

Fig. 3. Superior mesenteric angiogram demonstrate muiltiple
nodular hypervascular staining of contrast medium in right
lobe of the liver supplied by inferior pancreaticoduodenal ar-
tery (arrows).
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Fig. 4. Superselective proper hepatic angiogram shows sin-
gle large hypervascular mass with multiple daughter nodules
in the right lobe of the liver.

Fig. 5. Post-chemoembolization angiogram demonstrates
markedly decreased staining of contrast medium of the hepa-
toma in the right lobe of the liver.

o| sstAlX = CYEHEbALAM 2| EE5| K| 1993 ;29(6) : 1220-1228

. Kazaki M, Higashihara H, Ono H, et al. Chemoembolization
for hepatocellular carcinoma via the inferior pancreatico-
duodenal artery in patients with celiac artery stenosis. Acta
Radiol 1993;34:20

. Efforre GC, Garribba AP, Francioso G, et al. Chemoemboliza-
tion of hepatocellular carcinomas;personal experience. Eur
Radiol 1992 ;26:536

. Matsui O, Kodoya M, Yoshikawa J, et al. Small hepatocellular
carcinoma:treatment with subsegmental transcatheter ar-
terial embolization. Radiology 1993;188:79

. Soo CS, Chuang VP, Wallace S. Treatment of hepatic neo-
plasm through extrahepatic collaterals. Radiology 1983;147:
45-49
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Case 12 <%
S5 I3
& O] Ef -

Y s-0 =

7+$+2] Internal Mammary Artery S %%t

Internal Mammary Arterial Collateral Supply of HCC

ool ek o) shol & Al huAbad 9hat Al

: Liver neoplasms, angiography. Liver neoplasms, blood supply

Liver neoplasms, chemotherapeutic infusion. Arteries, internal mammary

1 544) / o4 =}

gaLrA
S8 segmentell 9] %k Zkgl o 2 7he] wled ol ¢] X5}
gl (Fig. 1), o]z‘-l_g] 2 2l 5]“!}*)1“4% 21&} Lipio-

dole] 2] W5Hel= & AF =] o, o SdHel =
Liplodolel A1F 7} yo\x\ kol (Fig. 3) 7kokel =x &l

o) S\FE SFoFRA o) gl 7L S A E ) TS e AR
=2 A E=E A g5

Als2 U R

Ziste] def 3o 713 £3 4l 7HE -2 A Absko
Foke] Aok o] glSS 3l F 2Ny A 7
inferior phrenic a., omental arteryE 7] A}8}eic}. o]2]&t

ol A] Foko] dFdte] gk ZAE gal F pos-
terior intercostal a. & A1=fs}le] F<FH A& 7 AL3lsic)
Tt o]2igt M E FokgF RS BAY 5 ¢
glth. 12 TAEF 35 control spiral CT2] arterial phase

= T2 #zA 32s}e] anterior intercostal a. 2] H]

=

: Epigastric and RUQ pain2 2 ] {1 8}e] =S54} mass 271
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Fig. 1. Pre-TAE Spiral CT, arterial
phase.

There is a wedge-shaped enhancing
mass which is extended over hepatic
capsule with indistinct tumor margin.
Fig. 2. Celaic angiography for 1st
TAE.

The celiac angiography shows hyper-
¢ vascular tumor vessels with dense
tumor-staining on the S8 of liver.




Fig. 3. Follow up spiral CT after 1st TAE, arterial phase 3 weeks
later:

The CT shows incomplete uptake of Lipiodol along the outer pe-
ripheral margin of the tumor. There is a linear feeding vessel
along anterior abdominal wall. It is suggestive of a feeding
vessel from anterior intercostal branches of rt internal mammary
artery (arrow).

6

Fig. 4. Follow up spiral CT of 1st TAE, 3 months later

There is prominent Lipiodol washout in anterosuperior portion of mass lesion by the regrowing of tumor.

Fig. 5. Selective angiography of right internal mammary angiography for 2nd TAE.

It shows hypervasular tumor staining supplied by anterior intercostal branches of right internal mammary artery.
Fig. 6. Post re-TAE, Plain film

There is a mass with well-uptaken Lipiodol on the RUQ area.

AR Eolt} L s = i
= = 1 = s L I.E_
7h5-ul o] ZHB3F} devascularizationel &= -8} 3L, |4 = - =
= el AFP®] Z717} 9lAY Lipiodold infusion®}3L ¥ 1. Kim JH, Chung JW, Han JK, Park JH, Choi BI, Han MC.
%, CTr plain filmel] 4] viable tumortell Lipiodol®] fo- Transcatheter arterial embolization of the internal mammary

artery in hepatocellular carcinoma. JVIR 1995;6:71-77

) Z 2 A 2 233 o == 2
cal defect7} EA1A] & SF-2W ] EAE A Ardte}. 2. Charnsangavej C, Chuang VP, Wallace S, Soo CS, Bowers T.

7FE=) 2] anterosuperior aspect®} diaphragmo]+} ant. Angiographic classification of hepatic collaterals. Radiology
abdominal wallel] €17 &F 5-%]el] tumor”} &) A] interal 1982144 :485-494
e & g oz 3. Soo CS, Chuang VP, Wallace S, Charnsangavej C, Carrasco
= i A
mammary a. = feeding vessel2 2] 3¢} & Zl o2 4} H. Treatment of hepatic neoplasm through extrahepatic colla-
Exio. terals. Radiology 1983 ;147 :45-49
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Case 13 TAEHAA 71X 8l= s At & 8
A E e e %
Transcatheter Arterial Embolization(TAE) through Right
Inferior Phrenic Artery arising from Rt. Renal Artery in

Hepatocellular Carcinoma
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ZAIEHY : Liver neoplasms, chemotherapeutic infusion. Liver neoplasms, blood supply. Arteries, renal
= & 7T1A] /2
AMA 7+ 3} E2 2 follow up Wolewd Azl 94d 79 7k9-532] A F- 9ol 4 X 3em =719 F3 5 L7 sy
o] % 5ol Azl TAEZ 2 89d F 954 79 794 2] 7FaAle] o) 3 X 2em =7] 2] daughter noduleo]
Elzshzlviad
954 84 254 6¥ 4 TAES 8}9i %5t daughter noduleel]+= Lipiodol uptake7} A& = =] ¢1-8-.
ML AL o
6 A TAE 19F%F A A|§F CTA daughter noduleel &= ZM EFE F2 FFeHea] i FFS ubalul, o
Lipiodol uptakeZ} 13| =] #] ¢¥32 glo} (Fig. 1). 7HA ol &, 7EH7} A=A 79 @R ZHEH Y
7H 2] TAEW = daughter nodule2] feeding vessel-2- %t TS e A, vkEA ]l TAEF 71413 &A= 7k:
7] 218 AortographyE A|33lsich Aortogram#t dau- o] FolA| A =il AL, ZhEe] ooz Aay

ghter nodulec] -3 AlE# oA 7] Al5l= $-313 A9t

nuoﬂﬁ a:loﬂ_g'_ _3 u]— 37 o]l— /)_\]o] "‘\'}_‘%El%‘gt}‘ (Fig. 7
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Fig. 3).
785 TAE 193 "Q*] 2 CTel]A] daughter noduleel]
Lipiodole] # Z}+5l 7lo] Fhakxlc)

Fig. 1. (Post- #6 TAE) Fig. 2. ( £7 TAE)

Ovoid low density mass is newly developed near the dia- In aortograhy, daughter nodule is supplied by right inferior
phragm without lipiodol uptake (arrows). phrenic artery arising from right renal artery (arrows).
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Table 1. Location of the Origins of Inferior Phrenic Arteries in
Autopsy Slu_die_s

Aorta celiac Left Gastric Renal

Common trunk 18.6% 13.4%
Independent rt & It 13.4% 18.3%
Right 16.2% 7.6%
Left 11.7% 18.9%
Total right 48.2% 39.3% 3.1% 7.6%
Total left 43.7% 50.6% 41% 0.9%
No of bodies studned 975 943 635 848
;;?é::i-\; ?ri;:tE)inrenor phrenic arteriogram reveals ovoid (11 %), 59 (4%), 5359 (4%), 5554
tumor staining (arrows). (2%), 718254 (2%), ]"H A5 (2%), T3S

(2%) So] Ea= g}

ol ZFoj = ZH-F9 ol A o] ofz{ie] TAEe| A Lipiodol
uptake7} A3 = 7 942 daughter noduleo] $-4159 o)
Ay 7| Al 3= 813 3 959 of| A] collateral vessel-& 3 A &t
35t

33l A ulF o] 7|9 Ao o}ofgtd] autopsy studies
of] &} Table 1.3} 7t}

7kt gk Alol| 4] o] 7hA] figle = Zhe] & H-E o] A
g 5 de=z 7HE¥E % TAEZL 837} 9% 241
5o e kel 5 ¥ -E’i-" zko} o] &
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Fig. 4. (Post- 7 TAE) =
1 month follow up CT shows decreased size of the daughter

1. Charnsangavej C, Chuang VP, Soo CS, Bowers T. Angiogra-
nodule with Lipiodol uptake (arrows).

phic classification of hepatic arterial collaterals. Radiology
1982 ;144 : 485-494
A3, SIEF, HE R, 9y, S0kl 28 g 86 ZME
gejol A ARE RS, 2EI7E 22 bgatelel g 2 20 BET, ST WS S ROE Y &
gto| spsjaid & CHSHEbALM 2| 815 X] 1993 ;29(6) : 1220-1228

3F 5ol sk 3 AISE, M0, XolE, Y, MHE. NN 2ole| ERsHs
227} 7ke] Sl o2 TAES ¢ls) Aas ae 3 o EREHAE A EF CHEREAME 2 8181 X] 1991 (27(6) 1 807-812
4. Bent Madsen. Adrenal. In Kadir S. Atlas of normal and vari-
) Aol = ol =0 u'l- x " O al A
3728 (35%), ¥+ (omental branch, 30%), <14l ant angiographic anatomy. Philadelphia:W B Saunders Co.,
o)z AHEw (5%), AAelAAEH (5%), ¥4 F954 1991 :429-433
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Case 14 S92 dS 3 TAIESES] 18y
Transarterial Chemoembolization of the Gastroepiploic

Artery in Hepatocellular Carcinoma
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: Liver neoplasms, chemotherapeutic infusion. Liver neoplasms, blood supply
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(Fig. 1). 2t 294 79492 dFolA 733 F

oF& 33} %tz 3] v]&F tumor staininge] ¥.o] 14— o] F2-2] - =

$7Hge BARE ¢ube w3 gloy O 508 EF ZhA| E9te] 8 E{FFdF2 2ol o8 o] FeiA A
7]‘ ZHaEe] 1S (Fig. 2). siAlel A AT zd<4 79 o ZpEw o 2o FFv) AgsH EAY 7] sS4
o upub=al (gastroepiploic artery)e] #ol4 glar o)<} = A$ oz 749 SH-5gko] FA R} o] SHH
g7 B3F28F tumor staininge] ZF$-o -3¢l A B3 L& F2 718 2 A8}l ¢} ligamentst}) bare areas ¥
(Fig. 3). n|AF 2l GA| FeldigatE=Ho] Fof 3|4} 3 A= pancreaticoduodenal arcade, periportal
7 9]ar o] 3ol o3 FF-Z Lt BrRs 244 route, left gastric artery, inferior phrenic artery,
¢] tumor staininge] ZFEgF-9le} HHe] HFH paracolic gutter route (colic artery), omental branches
(midline) = a2} 3H3= ¢l (Fig. 4). o] o]e]| E£3t=]m], 1 2] internal mammary artery, in-

2] 2 5 40cc®} Adriamycin 60mgS =33 F, 531 tercostal artery, lumbar artery, lateral thoracic artery
F 3 -9 d detEa S A9 sle] F1i3kal e, , = Z53S AT 5 ok Al Fead e
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Fig. 1. Initial CT scan shows heterogenous low density mass Fig. 2. Hepatic angiogram reveals focal area of irregular nec-
in right hepatic dome with extension along the greater omen- vascularity and faint tumor staining in right lobe of the liver.
tum between anterior abdominal wall and shrunken liver. Note the vascular displacement of right hepatic branches.
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Fig. 3. On selective gastroduodenal angiogram, there are multiple hypertrophied omental branches from right gastroepiploic ar-
tery & irregular tumor staining in right abdominal area.

Fig. 4. Splenic angiogram also shows multiple hypertrophied omental branches from left gastroepiploic artery & irregular nodu-
lar tumor staining along the midline of the abdomen.

Fig. 5, 6. Lipiodol CT demonstrates
dense Lipiodol uptake in most of the
tumors. Another nodules without lipiodol
are noted in right lobe posterior seg-
ment of the liver and spleen.

=l el A= Sl ell A 7hA| E o] o uk-S afe} A ¥ sl o] Z}sA & Az B 5 Ak
1 4238 right & left gastroepiploic artery® &
231c}. o] 2frro] ZhAlEste] W& WA F-& 2) I T
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\ - - e ! y 1. Charnsangavej C, Chuang VP, Soo CS, Bowers T. Angio-
3-8 5ol Folo} &} Right hepatic artery2} both SangsE i ek
: ¥ graphic classification of hepatic arterial collaterals. Radiology

gastroepiploic artery-5 ZAl €| slo] 3}ata 42 )8 5}ed 1982144 : 485-494
o} £33 A¥o]A 2u]E] FUALe] Bgeon o] 2 AKX, HET, FHS, A9 gne B8 2T

42| EHEME = CHEHEEARMe| 8HE]X| 1993 ;20(6) : 1220-1228
3. Macaulay SE, Coldwell DM. Internal mammary artery embo-
arteryt} internal mammary artery 5 ZrfE S4-3) lization for hepatic tumors. CVIR 1995:18:20-24
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Case 15

Collateral Arteries
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Hepatocellular Carcinoma Supplied from Extrahepatic
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Fig. 1. Hypervascular mass supplied from right hepatic artery
and right inferior phrenic artery.
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Fig. 2. Hypervascular mass supplied from right hepatic artery
and right inferior phrenic artery.




Fig. 3. Lipiodol CT 2 weeks after TACE shows lipiodolized
hepatoma (arrows), with focal non-lipiodolized area (N).
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1. ABE, 20, Rels, HTE, M. HuMzIee Snsns
o BUTAARKIA EF. CHSHIARISISIEIX| 1991;27(6):807-
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3. Charnsangavej C, Chuang VP, Soo CS, Bowers T. Angio-
graphic classification of hepatic arterial collaterals. Radiology
1982 ;144 : 485-494.

Fig. 4. Right renal arteriogram showing dilated and tortuous

tumor vessels from the right inferior adrenal artery.
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Chemoembolization in HCC with Arterioportal Shunt
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elevated AFP, esophageal varix
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Fig. 1. Multiple hyperechoic masses are

seen in the rt. lobe of liver (a). These
masses show prominent enhancement on

the arterial phase of spiral CT (b). Mul-

tiple hypervascular masses are associa- '
ted with arterioportal shunts on the angio-

gram (c, d).
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a
Fig. 2. After injection of 5cc of Lipiodol emulsion with SP catheter, it was well accumulated within tumor as well as adjacent
portal vein branch even though fistula was already occluded with Gelfoam (a). On post-TAE angiogram, shunt is still existing but
markedly reduced (b). Three-week follow-up CT shows compact accumulation of Lipiodol in the liver and atrophic change of the
surrounding liver due to occlusion of portal vein branch by Lipiodol(c).
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1. Tarazov PG. Intrahepatic arterioportal fistulae:role of trans-
catheter embolization. Cardiovasc Intervent Radiology 1993;
16(6) : 368-73

2. Nakamura H, Hashimoto T, Inoue K et al. Transarterial seg-
mental hepatic chemo-embolization in patients with hepato-
celluar carcinoma. Gan To Kagaku Ryoho Aug 1988;15(8 Pt2)
:2540-3

3. Matama S, Ishii K, Satoh K et al. A hepatocellular carcinoma
of massive arterioportal shunt without tumor stain treated
with CDDP two-route chemotherapy —a case report. Angi-
ology 1990:41(9 Pt1):737-40



Case 17 7H&E9& IH

Vein Invasion
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Fig. 1. Celiac angiogram shows tubular hypervascular mass.
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: Liver neoplasms, chemotherapeutic infusion. Portal vein, thrombosis
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Fig. 2. Venous phase of superior mesenteric artery injection
shows globular shaped mass which protrudes into main portal
vein.



Fig. 3. Lipiodol CT scan reveals compact retention of Lipiodol
in intraportal tumor thrombi.

Q E3)e) W97} 2
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Fig. 4. Portogram obtained 4 months later shows regression
of main portal tumor thrombi and persistent dense Lipiodol
uptaken mass on left portal vein area.
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1. Okuda K, Musha H, Yoshida T, et al. Demonstration of grow-
ing casts of heptocelluar carcinoma in the portal vein by
celiac angiography:the thread and streaks sign. Radiology
1975;117 :303-309

2. Chung JW, Park JH, Han JK, Choi Bl, Han MC. Hepatocelluar
Carcinoma and Portal Vein Invasion:Results of Treatment
with Transcatheter Oily Chemoembolization. AJR 1995:165:
315-321
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Chemoembolization in HCC with Portal Vein Invasion
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Z=AIEIY : Liver neoplasms, chemotherapeutic infusion. Portal vein, thrombosis
= 2l : 644] / o=}
ol Ak : liver cirrhosis, Child B

AFP %7}, bilirubin 2.6, Ascites®} esophageal varix 3]+
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Fig. 1. Multifocal hyperechoic mass is noted in the rt. lobe of liver on ultrasonogram (a), and well enhanced vible tumor is

mixed with pre-existing lipiodol particle which is partially accumulated within tumor on the arterial phase of spiral CT (b). Tumor
necrosis is also seen on portal phase of CT (c), and rt. main portal vein is occluded by tumor thrombus (d).
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1. Inoue K, Akaji H, Nakamura H. Transcatheter oily chemo-

-

Fig. 2. Multiple hypervascular tumor is also accompanied with early venous drainage and mixed with previous lipiodol (a) and
rt main branch of portal vein is completely occluded by tumor thrombus (b).

Injection of 10cc of lipiodol was followed by gelfoam blockage, tumor captured lipiodol with success (c).

embolization for treatment of large hepatocelluar carcinoma
with an accompanying tumor thrombus in the right main
branch of the portal vein and arterioportal shunting;report of
one patient still surviving after more than seven years.
Radiat Med May-jun 1991 ;9(3) : 105-7

2. Ohtomo K, Furui S, Kokubo T, et al. Transcatheter arterial

embolization in treatment for hepatoma-analysis of three-year
survivors. Radiat Med Jul-Sep 1985;3(3) : 176-80
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Reference : .
Chung JW, Park JH, Han JK, Choi BI, Han MC|

Hepatocellular carcinoma and portal vein invasion :

moembolization. AJR 1995:165:315-321
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Case 19 7HAIXs E7h0 Aol W3t 313t A=

TAE of Peritoneal Metastasis of HCC

Mg -FAS-U4NE
A& gt 1 A A 2

i

I
[

0] : Liver neoplasms, chemotherapeutic infusion. Liver neoplasms, metastasis
& : 714 /A
FA74 1 Anti-HCV Ab (+)9] Ao = 89+ 74 opdA 7hA| Eot 2t ke F TAER X 8554,

ol O
0

oo
0

Al

02

AlAZd gl A= HiY omental branchel] chemoembolizationS A]385}siaL H]

g0 7beto = M ehuly TAE %4l ®A12 F/U CTH 34 lipiodole] % uptake® 315 (Fig. 5).
A liver We] multiple lesion €]l 1t. lobe lat. segment 25 ol ZAMet Lipiodol CTe) A Lipiodol uptake7}
ol o 2 oF 3cm size?] nodular lesione] #7g (Fig. 1). ¥l 7o) LF- U7 3HAI%E o -] massel Lipiodol]
40 Fo H-& CTollAE o] W] 27] % 57} S74%
(Fig. 2). ©]2] &} extrahepatic lesionE- °}v} % segment
30| ¢li= exophytic mass®] ruptureell ©°]3F peritoneal
implantation = hepatoma®] peritoneal drop metastasis
2 Azt 3k o] F 5U7F 38 PEIE A8 Wt
v} definitedt size2] ¥ 3}= ¢lar W]l central necrotic
area’} Z7}3}e] PEIe) 2]t effect 2 A 7h=| slch 2=ivt
B 2= 9] o] A 22 nodule S¢] A7 further PEI2] indi-
catione] ¢tE: Zlo=g Azbslar Al TAEsZ|= 3§
(Fig. 3).

odu} & x|algk 24 A TAES|A] livert]2] tumor stai-

ning®]ell size’} =il hypervascular® <F4+2] omental

] |
1=
ke

T

metastatic lesione] ®.e]iL ¢le] (Fig. 4), splenic artery

Fig. 2. 40 days later, the size and number of the masses are
increased.

=

2 %3}o] lt. gastroepiploic arteryS selection¥t ¥

Fig. 1. Multiple nodular lesions at lateral and anterior side of Fig. 3. After 3 session of PEI, central necrotic area is in-
It lobe lat. segment creased, but the size of the masses are not changed and new
nodules are appeared.
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Fig. 4. On celiac angiogram, there is multiple residual tumor
stainings in the liver and omental metastatic lesions.

Fig. 5. After selection of It. gastroepiploic a. via splenic a. by
microcatheter, embolization was done.

compact 4] uptake=]¢] 213 (Fig. 6).

a @

ZHAM] £912] extrahepatic metastasis®] AZ = FTE
hematogenous metastasis®|™ lymphogenous metasta-
sis®} direct invasion> ¥l awA =-Er} 7R E8}2] pe-
ritoneal metastasis®] incidencer= autopsy caseol|A] X
%, 2-16%747) Bs| 3 9lont Q4 o2 ol xr) ¥
R =g} ZhAESte) Aze

exophytic HCC2] rupture® <¢l1&F cancer cell?] perito-

peritoneal seeding®]

Fig. 6. On lipiodol CT, there are compact lipiodol uptake in
the masses.

neal implantation® 2 2§ z}=] 32 g c}. B %2] carcinoma
tosis peritonei®] CTAZe] F& ascites, peritoneal
thickening with enhancement, omental changes such as
enhancing nodules and omental cakes 52 X.o|i=t] 4}
8] 7ZkA) £9}2] intraperitoneal spreadi= T2 E7hj e
single =+ multiple discrete mass® “}ep}= Zloeg ¥
gLl glct. ©]2 &k intraperitoneal mass+= 2] 7+
#]%] hypervasculard}il &3]
supply #ti=t}. o]& #e)| g3 TAE+ 53| non-target
embolization 2 1§+ 288 F4]slodof &l o} = A
712l @@EA o QIR TS F0)7] 3l ¥
&} superselection3}7+} superselectione] 2§ #A-$- }
F A7\ 2 7= A E coile]} balloono & v}l H{5E
vt F L 28] el A A S-S F15ks o S

w oFghet.
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1. Walkey MM, Friedman AC, Sohotra P, Radecki PD. CT
manifestations of peritoneal carcinomatosis. AJR 1988;150:
1035-1041

2. Kim PN, Kim 1Y, Lee KS. Intraperitoneal seeding from Hepa-
toma. Abdom Imag 1904 ;29(6) : 1220-1228

3. dXlE, eE, S8 S, YA g, sivts. 855 gug S8 U M=
el sistX & CHEHARY S| 8H5] K] 1993 ;29(6) : 1220- 1228

4, Y, ZEiY, 448, TS, 8EF, Yol ZF MxZele| 59t
0| cHete Aol 85| BtEtHE| ==F 1995;401
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Case 20 7AE<te] 24 Aol At HEAN A% |

TAE of Adrenal Metastasis of Hepatocellular Carcinoma

E Y 0 ¥ oy
Ak 9 A ghabapAd 5}

: Liver neoplasms, chemotherapeutic infusion. Liver neoplasms, metastasis
: 594 /1 F A}

A Eo 2 AT S5 4§30 54 kol 25 4SS 43) AW sT 24 CT HAE 89 £
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=

Lipiodolo] 2 335l ZHM Zte] =7 2 o} $5-4lo) 6em =27]9] Eoke w73t e} (Fig.
1). 23 ZAAE 2PA k) 41 Hol 2 821551 0k ke 91l T o] 4Fe) Mo] 27l gle] HA1 o]
I 1_“"[ A‘I "_‘11_ "] RTH L&}—?] -ﬁ/{‘ ‘3]'9.1"—]'

oA W

B2 ALzl ef| 4] 934 Ho]gle) Lipiodol # #}o] &k 5
H %94} right renal arteryol| 4] 7] A]8}+= inferior & HAE F 3lo} (Fig. 4). 453 F A 83 23 CT 24
and middle adrenal arteryel] 4] #£oke] o 3-2o] B H-E oA A FoFe] 2717} & A& #FY 4 3lr} (Fig. 5).
w3l (Fig. 2) inferior phrenic arteryo| A% 2% & o] FAh= o] F Fhle] FHM UL o] Aoty @
r a2 et} (Fig. 3). A 1 107095 A &3} )},

A=y = x @&

Right renal artery®} right inferior phrenic artery<] ZHA| Ed2 Ay Fulr)of o], FAl, wey A Holx]=
7| A1 54 Cobra catheter® 41218} & 3F SP catheter ke 2 zgkale] QA7) AW Y= TR A WSV}
(Terumo Co., Tokyo, Japan) 2 z}7}e] 838 =9 5} © AAIs}3t el o] 2 -gFo] =} o}x] &gl HAlE)
o] chemoagent (Adriamycin 30 mg, Mitomycin 10mg), gt aHo] ¢}

Lipiodol 8ml emulsiong F9]3}3. A& ¢ke] Gelfoam A Eto 2 ZHEm M4 shy & 73 Balo go)
particle= F WA &g A8 slsc). A& F Ao i Aol & 3 =7 WAsk =2 74 29 2= 715

a

Fig. 1. a. CT scan after 3 cycles of TAE shows dense lipiodol uptaken mass at liver dome area.

b. CT scan shows 6cm sized mass at right adrenal gland (arrow). Metastatic HCC was confirmed by percutaneous needle aspi-
ration biopsy.
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Fig. 2. Right renal angiogram shows hypervascular adrenal
mass supplied by inferior and middlie adrenal artery.

Fig. 3. Upper portion of the mass was supplied by superior
adrenal artery originating from right inferior phrenic artery.

Heo)gh2 AAlS %‘?}R‘ﬂ °ﬂ£

do) 27301 B
SELEE TR
4

aaza%e e A

Fig. 4. Simple abdomen after TAE shows dense lipiodol
uptaken mass.

Fig. 5. CT scan obtained after 4 weeks shows decreased size
of lipiodol laden adrenal mass.
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1. Sheu JC, Sung JL, Chen DS, et al. Growth rate of asympto-
matic hepatocellular carcinoma and its clinical implications.
Gastroenterology 1985 ; 89 :259-266

2. Venook AP. Treatment of hepatocellular carcinoma:too many
options? J Clin Oncol 1994 ;12:1323-1334
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Massive Tumor Necrosis and Right Pleural Complication
after TACE

Case 21

ZYA - 559 - B8] - 47
=

A2 Fok A A 2

: Liver neoplasms, chemotherapeutic infusion. Interventional procedures, complications

A : 474 /A

o Of
iLa
A
e

ol ALA : HBsAg (H) 2 4 F $xke $AEY 553 ASHLE T2 Ui
295 A A3} $5 7ol oF 12em A= F37L A e HAAEE PHY A2
2214 Alsla B A F ARG SFIRE FAR SFAR opA] Wil sksih
daaA MEYE XM=
SFARZ AR Bl AT EFEFE TaseS 2R ez FAFH F 259 ZAbelA F 12
o FRATH Fo) & AL $59AAL A B em =719 F37} $AE o] dynamic CTE Al st
o] 3 AAA o2 godo] Z7IE ] AR FHFel CTA 5 29 T3 FA71o 24574 22 2
Rt Aoz WA (Fig. 1). AASIE3894 ¢+ gon 23570 347G d2 $922 5he A
Zol B oFo] SHAMEe] 9ld e (Fig 2) o] 5H4tE:  Abske 24& Boow zHEAL kAol 457t
2 A HeAE Belw, SR HE SabEe] of FHd s Relx o A olfde AYAlIdH
o) Aubo 2 A= ek 22 T2 14Hﬂ—~r—_ 9 (Fig. 4). 2237 AATTRANA 7148k +
Jo] ste Sojon Relon 3 ﬂH FRFdut b o8 FEwe 1R TV 5 A A4

h—; o ol ¢lelen (Fig. 5), Liplodoli’-} Gelfoam=- 0]-9-5}‘04
ZHe st AES A st AEg A F

2] | 3of Lipiodole] A Eoi7} sl Helole -"L'-'—i
AL Holx| ¢sirh INLF tlA] ZHE sheAA
e‘% A8 Ete] o, 23R AAeS Al HAsksio

1o

Fig. 1. After 2nd TACE, the patient visited emergency room
for severe dyspnea. Chest AP film shows massive pleural ef-
fusion in right hemithorax and slight mediastinal shifting to
left

Fig. 2. Thorax CT shows massive pleural effusion in right
hemithorax and thickening of pleura suggesting complicated
pleural effusion.




7} 3HFERE FAR U dsle] #od3 F5 AFd Al
dl A $-Zd ok 2gdo] Relew FHF2HZe2 1
#Helo] 5ol FHE Aklsledch F3-8 53lo] wijdg =
= fluidi= brown#e] thick natureg]o.w], & =2}z
okt 7ke] -9l 2= T = o] Al o] -
ol A A-S-odo] Hof 8F s x| are]nfel F-E o] &-3}o] uf

ol & A| 8] 8}l 1 o 7] of| A = F-FH-S T3] w5l o) A2}
=28l brown™ 2| thick nature® vl =gl o #+2& 2
2} x| ekgkr).

Fig. 3. Abdominal CT shows massive necrosis of hepatic tu-
mor with gas formation. Small amount of ascitic fluid is also
noted.

2 @2 2 3
1. Takeyoshi |. Lipiodol retention and massive necrosis after

lipiodol-chemoembolization of HCC : correlation between com-
puted tomography and histopathology. CVIR 1993;16:209-213
2. Satoshi K. Postmortem survey of bile duct necrosis and bi-
loma in HCC after TACE :relevance to microvascular dama-
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do] gl BAlel A 7H5 Speby A4 AW F 3
Well 3717} At A A7 3 A7 AR L, o] F
7} sl A Aot F3 W2 Y AHRAo] B
o] 41§ EFTWL 2o stglon] 7| ¥A) FAFE U
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4 A 7} vl E= 2l e}

Fig. 4. Initial arterioportogram shows in-
tact main portal vein but nonvisualization
of small branches of portal vein in right
lobe of liver suggesting tumor thrombus.
Fig. 5. Initial hepatic arteriogram shows
large hypervascular tumor staining in
right hepatic lobe supplied by right he-
patic artery from SMA.

ges of peribiliary capillary plexus. Am J of Gastroenterol
1993;88:1410-1415

3. Eisuke A. Effects of preoperative TACE for HCC : The relation-
ship between postoperative course and tumor necrosis. Can-
cer 1993, 72 : 3593-3598

4. Toru H. Fatal septic compication of TACE for HCC. CVIR 1993;
16:325-327



Case 22

Z7IE] - HAIY - LY -

chuby Zhd o] gke] ZHEH 53}
chitA] 7Hgoke] 7oA vl
Percutaneous Drainage of Multiple Liver Abscess Complicated
after the Chemoembolization of Multiple Hepatic Metastases

e - MZN
Ve o st o) shol o} wAbal zhat

AsF 3

Z=AlEH0] : Liver neoplasms, metastasis. Liver neoplasms, chemotherapeutic infusion
Interventional procedures, complication. Liver, abscess

= &l : 514 / =}

ol AbAZd : 147) A E}ael ZIshs}el Whipples’ operationg #hE $HALZ 7% § F Z=A A AMA)F oA 7h o] gt
2] @719} 7 F7H 23 & At

El cF o SERRe| ZHH0|

Als2E A= U

e el sal vl o2 Asle] Qi 27k thek  zbdelekel sistaAE F AR oy e Eat

g} oputal E3d A8 gelslar (Fig. 1), Adriamycin 60
mg3} Lipiodol 18cce] &3 3 Gelfoam pledget > = Zk
o] o¥alel| 2z &ehA-S Agstac} (Fig. 2). oF 45F,
uted ) e o 5 43le] A|Pgt MASIFEAAL 7] -
FAre Eugl ohiryg ZHgeke] 271E B (Fig. 3),
10Fr. pig-tail catheter 2 7+$-51 3 2l ol zhzF 7= wi
%o APateiEd (Fig 4), 49 2 =3 5ol
©.alol 4] 700ce, HolA 600cc i Z= Ak FFe] el
#& AlstA 72 E. coli 2 E 1= sl

z] er-&- g} 20 2 Martinelli 5] ZHd o] o 4t 244 F
30j| 2 ¥ 315}9] 52, Kolmannskog 5-¢] 2442} 7b# o] car-
cinoid tumor® 148 R 1%} v} ol M5 g2
ﬁ%WL oF 3577l Mgk 7 AP F o2 RP=|o] ARt
L = 93 AE Balga stk & FelelA= ke
“ﬂﬁ}ﬁ-ﬂfzda"—‘f— 457 ol A ALS IS B A} AckE o] 44
g AR A w2 At E TS AolA e
o i shA] 3} LS AT o, AlE F 3457 L
g3 BEo| Zuk®l A$ole 75k 7heAdS Al
Fo 2 oo gigt A g ujo &S A s sleiof & Zlolth

Fig. 1. Hepatic arteriography demonstrates multiple variable
sized nodular tumor stains scattered in both lobes of the liver,
compatible with multiple metastatic tumors.

*

Fig. 2. After injection of 60mg of adriamycin mixed with 18cc
of lipiodol, and several small gelfoam pledgets (23¢2%8
mm), the feeding vessels were occluded with 3mm microceil

_88__




Fig. 4. Two pig tail catheters are introduced into the multiple
hepatic abscesses for percutaneous drainage.

Fig. 3. Four weeks later, abdominal CT reveals multiple he-
patic abscesses with air-fluid levels in both lobes of the liver.

2. Kolmannskog F, Kolbenstvedt AN, Schrumpf E. Side effect
and complications after hepatic artery embolization in the
1. Dornald JM, Scott, W. Curtis WB, et al. Utility of embolization c%lrc:— _no'd tumor. Abstract. Gastroenterologie Clinique et
or chemoembolization as second-line treatment in patients Biologi- que. 1993;17(10) :643-648.
with advanced or recurrenct colorectal carcinoma. Cancer

1994 ;74(6) : 1706-1712
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Case 23 Sula A5 g 7| A} |

Bile Duct Necrosis: Complication of Transcatheter
Oily Chemoembolization

E Y 0 4 3
Ak 4 gk a5}

=41 EH0] : Liver neoplasms, chemotherapeutic infusion
Interventional procedures, complications. Bile ducts, injuries
=z 2304 /3

AMAZ :2Ite 2 2-30Y A 22 3e] FAMAEL VL B F fever & F42 SFAE Hohd

gdardA U - |
14! FA] AlsgF CT 474 9817 ¢l Lipiodol & 2} o] F=x}o] 73§ F9 M H<EA] chemotherapeutic agent
o] qlaL 21 Fule]l water density®] cystic lesiono] 33 (Adriamycin 40 mg, Mitomyein 10mg), Lipiodol emul-

g (Fig. 1). o}-32 A1 9§ 289 7 A4 7499 o cystic
fluid collection®] =gl aspiratione]|A] bilomaE-
51918} (Fig. 2).

Al A =
Biloma7} fevere] f1gle g A zlx]o] wjjof 48 Al A&}

7| & &hsich

ZFHAALR AA F-8 AR § FA] =3} Sel-
dinger technique® & cystLH o 8F pigtail catheter2 At
A3H3 3L ( Fig. 3) A% theg BALe] AL PAow B
obglrt. F° F FA]f-X 8}l pigtail catheter& #]A %}

%t

Fig. 2. Ultrasonography of liver shows cystic mass with
internal solid portion at posterior portion of right lobe of liver.

Fig. 1. CT scan shows dense lipiodol laden mass with focal Fig. 3. Percutaneous Drainage was done with 8F pigtail ca-
low density area at right lobe of liver theter in biloma of liver.
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sion®} Gelfoam powderE Al8-3}¢g ). Gelfoam powder
= 2o A Gelfoam=- mixer 7|A| 2 Zol glEojq A%
F dA S AME-E T

F 2 A H<A] embolic material? Gelfoam powderE&
AL8-3F 79 FoF M AL A= -8 S8l 5 250 micro-
meter 2t} 22 particle®] peribiliary plexus, sinusoid
=& wto} biliary tree, normal liver parenchyma 5-oi
ischemic necrosisE w2 Zsl= Zlem od8ixy 9lx
bile duct necrosis®|+= £=4}% bile duct 5% = bilomaE
3 A gk} 1 9]¢ Gelfoam powderi= Gelfoam particle
t} abscess, gall bladder necrosis® & Uo7+ 7o
a2 ook whebx] ZhA| Egke] FH A EA] embolic
material?] =7]3&= A3 250 micrometer o] A2 E]ojok
g},

oA 43 AFE FHH-HEA] o o)A Gelfoam
powder& AF8-3}%#] o3 Qlc}.

SRR

1. Doppman JL, Dunnick NR, Girton M, Fauci AS, Popovsky MA.
Bile duct cysts secondary to liver infarcts:report of a case
and experimental production by small vessel hepatic artery
occlusion. Radiology 1979;130:1-5

2. Chuang VP, Wallace S, Soo CS, Charnsangavej C, Bowers T.
Therapeutic ivalon embolization of hepatic tumors. AJR 1982;
138:289-294

3. Makuuchi M, Sukigara M, Mori T, et al. Bile duct necrosis:
complication of transcatheter hepatic arterial embolization.
Radiology 1985;156:331-334



Case 24 75 313 9453 793 ojefs Ashay:

W3 Qe 28k 7H3ke] X &
Transcatheter Arterial Chemoembolization and Percutaneous

Ethanol Injection: Combined Therapy for Hepatocellular

Carcinoma

BME-AEY-MHY
7VE 2ol st o) shof ot whAbAl s Al

: Liver, interventional procedure. Liver neoplasms, therapy

Liver neoplasms, chemotherapeutic infusion

= & : 524 /FA}
Ol ALA 5N 717 5}5-S WoleHF alphafetoproteino] 700ng /mlo.2 AL 2ol E317} #A
259 53 §<] 444 ke = #ald.

AMA 2% 99.9% ethanold 53} 7HA|3}el| {43 F41314
daxd o ¢F 3ec} F 1‘3(17::' o] £+ strong echoge-
ZoulAate} zhEw Hohzod 7 AlAF 7F-od o 2 necity® 2+x13) d4ir} (Fig. 3). 25 3 ZHH o2 23
Scm, 839 A FH7F B3 (Fig. 1 & 2). o] PEIE 37} AlA|s}eic)h 35 F 2|88k =4 2357
AME F37F Bolx| sty @G HAME ZHFE 0]
A=Y S Tz A=l en (Fig. 4 & 5) alphafetoproteink 15ng/

Adriamycin®} Lipiodol ¥ Gelfoam-= ©]-£-8}ed trans- ml2 A &= 3ot

catheter arterial chemoembolization (TACE)2 A3 &}

ook 25 F %

o3} sl 21G WMoz gre w2 &

A5 3 salineS %2 10ml syringeS H A} 3ol A3 F 7¥sre] TACES} PEI] 2]3F uis) gnje 0|5 zhzhe]
&9H-g 71t Follo] HF{E = Zo] flSS #HUsdr Xz o] AHS 2% 3.1\‘; A 7Aql X 5ol

& 3] A0 sl Dk HE TACEE Ao

Axo] 2k | A5 5 ART AEe sl ¥

Fig. 1. Ultrasonogram shows a round, 2.5 X 2.5¢cm mass in Fig. 2. Hepatic arteriogram shows hypervascular mass (ar-
the right hepatic lobe. rows).



Fig. 3. Ultrasonogram immediately after injection of ethanol:

the mass is completely covered with strong echogenecity.

LTI I TYT R T T

Fig. 4. Ultrasonogram 3 months after the combination therapy
shows disappearance of the mass.

£ 4% PEIE ¥ astd AR E3E £ 5 ik
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259 A CTA2.2 75k $317} 4 Qke] PEIZ}
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Fig. 5. Follow up hepatic arteriogram shows disappearance
of the tumor vessels. The mass is opacified with lipiodol due
to previous TACE.
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1. Tanaka K, Okazaki H, Nakamura S, et al. Hepatocellular Car-
cinoma:treatment with a combination therapy of transca-
theter arterial embolization and percutneous ethanol injec-
tion. Radiology 1991;179:713-17
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Case 25 ZHAEEe] ds1d Aol Ae] =AE 2 H52]
A9)A F484

Percutaneous Hot Saline Injectin Therapy for Metastatic

Lymphadenopathy of Hepatocellular Carcinoma

=8| -89 - 44HA - 7L
A-g-Fok 1 Al kAl )8kl

=& O] @ Liver neoplasms, chemotherapeutic infusion. Liver neoplasms, therapy. Contrast media, fatty acid
= & : 634 /2=

A4 8N A ZHFO 2 AIhbg. 5akel o] ZH ZHEH 3}eb A 48 Al W

LR =) L =1 11}"

8l o) (Fig. 4). 27019 7t o8 £ 3
q] o]F follow up CTA} E3]2] A4

AHaarA Hof] oF 30ccE F4)

heel A2 BEURGAAET CTH MR N AA AT T
Lipiodol®e] compactd}#] uptake® v =27|7} Fo]S5<] 3l
© 1} hepatoduodenal lymph nodeZ} # A slc} (Fig. 1).
34 A] metastatic lymph node”} dense stainingS-
o] glc} (Fig. 2). Gastroduodenal arteryel] A origin
e U feederE controldlsl 21} follow up CTAF
Lidiodol®] focal uptake=™ central necrosis?} M.o|i}

peripheral tumor+ control=] #] -3} t} (Fig. 3).

AMsdE A=

59} fr%3}el Lidocaine ©}3] - 21G chiba needle =

lymph nodes ##}3}e] normal saline, 84 =34,

Lipiodol2] mixture (7:2:12] 8] &2 4]2l)E stainless

bowlel| 4] =3 324l F 10cc glass syringe® o} F3u Fig. 2. Angiogram during 5th TACE session shows dense
staining of hepatoduodenal lymph node.

Fig. 1. CT scan after 4 sessions of transcatheter arterial
chemoembolization shows well controlled mass with complete
lipiodol uptake at left lateral hepatic segment but also shows
large hepatoduodenal lymph node metastasis.

Fig. 3. CT scan after 5th chemoembolization shows faint lipio-
dol uptake with some central necrosis but still shows enhan-
cing peripheral viable portions of the tumor




Fig. 4. CT scan immediately taken after 1st session of hot
saline injection shows dense uptake of contrast media and
lipiodol inside the tumor.

Fig. 5. Follow up CT taken after 3 sessions shows total
necrosis of the tumor with irregular deposition of lipiodol.

Bedon
(Fig. 5), @334 A] o]& 2] staininge] £+4 AAlEo] B
it} (Fig. 6).

7} necrosisE A|Al8H= low attenuationS-

a @

# <+ Honda Sl 2]a] 20]2] hepatocellular carci-
noma ¥+2}ef| 4] percutaneous hot saline injection thera-
py (PSIT)E A]313&}e] ethanol injection®} o 5-5F A=

Fig. 6. Follow up angiogram after 3 sessions shows no re-
sidual tumor staining in the liver and metastatic lymph node.
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jection therapy for hepatic tumors:An alternative to percu-
taneous ethanol injection therapy. Radiology 1994 ;190 ;53-57
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tocellular carcinoma. Radiology 1994 ;192 ;284

3. Redvanly RD, Chezmar JL, Strauss RM, et al. Malignant he-
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Combined Therapy of HCC ; PEIT followed by TAE
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: Liver neoplasms, therapy. Liver, interventional procedure

A A FEFUY LR M B3 49 dFAE) Bd F 157U Fol TAES AA 3L

4L A

#z= UllA] CTAF round nodular tumorz} 2= 37,
PEITE o] 83} A &3}t (Fig. 1). TAES A1 83 ¥
37 control CTA el GEFx|Hel| oa) FHALE Uo7 F
AE & Holx glev, 72 AAY 22 Lipiodol
uptaken noduleo] A=t} (Fig. 2a). °o]+= dFAER
FH71100% F A=A 458 vehlE oz 4F X8
¥ TAEZA] F3 2] shA3 A5 doz g AL
vepdict. o] F3= 127149 ¥ thA] Ade] A== A7
o] fA= o] re-TAEE A3 5} t} (Fig. 2b, c).

A2l R =
53 5o AL (r=radius, om)s] F4ol o8]

o

f8k8 AlEdle] 1500 2~33], 2~35F59} 3~63] ¢ AH

ZF2-u-fx3}el| 22G Hanaco PEIT needleS A}-2-3}¢] e
w 99.5%°] F4EFS o] 43le] PEITE AlA]s}gi}. o
@ alcohol®] F41-> FoFo] AAol] J3L v|A FUES
Al wjutct FAlulEo] $)1 2 E FUedlA] WA sle] 7}
ST AA L T35 FAAE A EE Y5t
PEITA &7} $8%d 15U ¥ TAEE A3zt
TAE+= proper hepatic artery2] 3-2]el] 7}e]ele] &8
A=A, F27F 91 =8k w 7k4] 2] lobar arteryol] 7}
HE 2 #S5 $#3 F doxorubicin®@} Lipiodol2- ¢] &3}
of Egdg whEe] F3l3tadr}. 22l Gelfoame o] &
g M A Al EhA] ekgte)h. TAES A 3ta o &
3FF ol CTEGE Al 3le] Hx CTe} v]wsle] F39
27], 2AF7}o] S =23}, Lipiodole] A% 24
o] 1= A5 o] 95 PEITe 28 FAlEA e AE
2 73l o] F Y 7HH o2 4 CTE AA|8

Fig. 1. a. The Initial CT shows well cir-
cumscribed nodular mass on the S8 seg-
ment of liver. HCC was confirmed by
US-guided biopsy.

b. During PEIT of HCC. The high echo-
genic shadow is noted by diffusion of al-
cohol within tumor.




previous treated HCC shows abnormal enhancement, suggesting tumor recurrence.

abnormal enhanced nodules are uptaken by lipiodol.

Aol F& [t AL Hxo F A
23 F7 o] = o] v}, 41315 9" Lipiodol
o] A== BoFo] RAF A, T3] 27] S L ¥R
AA Rl 2GF7)e] B o AR AAsA L, T A
o] AlElE ¢ R29S s oA HHe
5 HAF 2§ A% re-TAES AA|515

LA

Ziete] A8 S 8 5% At A7 R F&
xg¥olghs AL T & ol ARdelth Teu =
E Ao A FEE e T s AL ol Ak
o], Atell, 7t o] A PA =, 7igke] AA o T 3l A
= 5ol o3 FE7FeAde] dekalch Zigke] FAA A&
uhdjo] wieddlel mhe} Ade] AL-x v|wA 2| = 53}
A3, e HE7le AEES LR g o
AR} 5o] & M| HgE FAH AlES S Zst
X 8¥k3 qlch Ziehe] WAL A FAH Ale2 7
75 5}5- ) A% (Transcatheter intraarterial che-
moembolization ; ©]3} TAE)e] w4 e]w, 22 4£44
e AEE 93 A F5LEFYUY (Percutaneous
ethanol injection therapy ; ©]&} PEIT)®] 5°] t}ekslA

2ot o N o

c
Fig. 2. a. Post combined therapy of HCC by TAE following PEIT. A small lipiodol uptaken nodule is noted on the periphery of the
necrotic HCC mass which reveals incomplete tumor necrosis by PEIT. b. Control CT after 12 months. The peripheral area of

c. After re-TAE of the mass, the peripheral
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1. Choi BIl, Kim HC, Han JK, et al. Therapeutic effect of trans-
catheter oily chemoembolization therapy for encapsulated
nodular hepatocellular carcinoma:CT and pathologic fin-
dings. Radiology 1992 ;182:709-713

2. Shiina S, Yausda H, Moto H, et al. Percutaneous ethanol in-
jection in the treatment of liver neoplasm. AJR 1987;149:
949-952

3. Tanaka K, Okazaki H, Nakamura S, et al. Hepatocellular car-
cinoma :treatment with a combination therapy of transca-
theter arterial embolization and percutaneous ethanol injec-
tion. Radiology 1991;179:713-717.
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Recanalization of Post-Transjugular Intrahepatic
Portosystemic Shunt (TIPS) Steno-Occlusion of Shunt
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: Hypertension, portal. Liver, cirrhosis. Shunts, portosystemic-

ol ALAZH : Variceal bleeding &2 TIPSE A3 &} 31 2] 3hA}ell 4] 29 (A, B)-2 shunt 22| 2o 2 13 A EH,

O 19e (C) stente] H4 02 QA A2YE HAS.
A oo ST 2 Daiet] o8 9 AlE HUR S8,

HasdA

BIX} A: TIPS AA] 427049 Fol A ZBZ A A3 stent
shuntE %3} transjugular portogram Atoll 4] stent®} &}
o ] Alo]e] ZFA M of oF 2em ZHolo] A o] AR
2 2k variceal flowS KoL gl S

2X} B TIPS A4 43709 ¥ A& =2 A3 trans-
femoral portogram#} TIPS} = Abube]] 413t concentric
stenosis= ¥.o]1 portohepatic pressure gradient”} 18
mmHg 2 EolA gl8-.

2x} ¢ TIPS AA] 137} ¥ shunte] <A AL B
o5 glo stento} FE Alolo] dAo] gl Zlo] #
A= 5.

2| X] 43k transjugular portogram#}t variceal flow7} &

.

A4l 2=

BIXt A § AAN-S 53te] A stent = 5F 7HEH
£ Aisle 9 24 ES Alske] 3} F-91E galst
=

10mm 272 $A4 718l (Meditech) 2 |4 §-91&
gAA172] F 10mm & %, 69mm Z o] 2] WallstentE 4H¢]
3t =

A4 ¥ portohepatic pressure gradient7} 13mmHge]]
A1 4mmHg 2 7148} 3L variceal flow7} 224 =] 98-

S}X} B Transfemoral approach® Z}HEES AW
stent] & 4Fgl3le] portogram¥} =S A F 10mm 3
7 4 7 E = g3 748 $AA 3 S

g2k 7 o] portohepatic pressure gradient”} 18 mmHg
gov} & F 7mmHgE A 3l= 8.

Fig. 1. a. Transjugular portogram via pre-
vious TIPS shows diffuse stenosis in post
TIPS hepatic vein, about 2cm in length,
with variceal flow and elevated portohe-
patic pressure gradients.

b. There shows recanalization of previous
of stenotic segment and disappearance of
variceal flow, and decreased portohepatic
pressure gradients after restenting with
10mm diameter, 89mm length Wallstent.



a

Fig. 2. a. Transfemoral portogram via previous TIPS shows concentric stenosis at the origin of right hepatic vein and variceal
flow. b. Post procedure portogram shows good flow through the dilated hepatic vein and disappearance of variceal flow.

Fig. 3. a. There shows Gomplete occlusion of stent and communication between stent and biliary tree on shunt tractogram.
b. Transjugular portogram via new puncture tract shows gastroesophageal variceal flow.
c. Post TIPS portogram shows nonvisualization of variceal flow and marked decreased hepatic perfusion.

B C: FA = stento} P Alo]of] AAHe] 9l7] wE
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e
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1. Coldwell DM, Ring EJ, Rees CR, et al. Multicenter investi-
gation of the role of transjugular intrahepatic portosystemic
shunt in management of portal hypertension. Radiology 1995;
196 :335-340
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sive review. Radiographics 1993;13:1185-1210

3. Nishimine K, Saxon RR, Kichikawa K, et al. Improved
transjugular intrahepatic portosystemic shunt patency with
PTFE-covered stent grafts:Experimental results in swine.
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Transcatheter Hepatic Arterial Embolization (TAE) for
Hepatoma which Developed after Transjugular Intrahepatic
Portosystemic Shunt (TIPS)
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AlTHO] : Hypertension, portal. Liver, cirrhosis. Shunt, portosystemic. Liver, neoplasms
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AEA AAE F S0AA) WAL 53 hE RS & gy B4 £50 %oh) SWolt Fokel seeding S
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Fig. 2. (1993, 10.) Post-TAE follow-up CT shows multiple
lipiodol uptaken hepatomas scattered on both lobe of liver.
There shows metallic stent along the TIPS tract also.

a

Fig. 1. (1992. 9.) a Transjugular portogram shows large
gastroesophageal varices with gastrorenal shunt

b. Post TIPS portogram shows reduced variceal and portal
flow.

Fig. 3. (1995. 8.) a Common hepatic arteriogram shows a round hypervascular mass, about 3cm in size, in the segment 3, and
two other 1cm sized nodules in segment 2 and 4. b. Post TAE angiogram shows no demonstrable tumor staining and occlusion
of tumor feeding arteries.
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“b

Fig. 4. (1995. 9.) a Transfemoral portogram shows marked concentric stenosis in post stent portion of right hepatic vein. b.
The stenotic portion was dilated with 10mm diameter balloon catheter. There shows dense Lipiodol accumulated tumor in seg-
ment 3. c. Post dilatation portogram shows reduced portohpatic pressure gradient, from 20 to 10cm saline, and hepatic per-

fusion.

TIPSel 2|¥ &4 ¥/F< 2ot de A9 54
AAEL AT Fo7t 87=HY 2AH9E AASAG
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€+ F enz g YA Be Zlo] Fo22 4G
vy 4 sheEl2 §4]0] Wallstent®] 3§ stent
meshel] ¢]# F40] REHE FHo| Jlow AHAER 7
e v} Qi
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patients with cirrhosis:preliminary report Cardiovasc
Intervent Radiol 1995;18(1) :9-15

2. Coldwell DM, Ring EJ, Rees CR, et al. Multicenter investi-
gation of the role of transjugular intrahepatic portosystemic
shunt in management of portal hypertension. Radiology 1995;
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