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Gallbladder Abnomalities Following Transcatheter Arterial
imbolization of Hepatic Malignancies

Sukeyoshi Ueno, Yasuyuki Yamashita, Ryuichi Nishimura, Hiromasa Bussaka,
Masayuki Miyawaki, Koutarou Fukui and Mutsumasa Takahashi
Department of Radiology, Kumamoto University School of Medicine

Research Code No. : 514.1, 514.2

Key Words : Hepatic embolization, Complication, Gallbladder
abnormalities, US

Gallbladder abnomalities after transcatheter embolizations with various embolic materials were
evaluated on 26 embolizations of 25 patients. The patients were divided into two groups of 13 patients,
each undergoing embolization with gelatin sponge and Lipiodol-anticancer drugs. The gallbladder ab-
normalities were evaluated by ultrasonography with help of CT and hepatobiliary scintigraphy with
99mTc-HIDA.

There developed sludge, stone-like echoes, wall thicking, and cystic lesions in the wall of the
gallbladder on US. These abnomalities occurred more frequently in patients with definite occlusion of
the cystic arteries on angiography and in patients who were embolized with gelatin sponge. Biliary
scintigraphy showed non-visualization, while CT showed findings consistent with US findings. There
were no cases with gallbladder perforation following embolization.

It has been suggested gallbladder abnomalities occur more often then usually thought and careful
observation is indicated after embolization therapy.
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Table 1 Case materials

*hepatocellular carcinoma (HCC) 19 cases
*metastatic liver tumor (Meta) 5 cases
*primary carcinoid (Car) 1 case

Lipiodol #13#1 (Table 3) 4 #E L.
ZhbDEFIzoWT, TAEFEDHED 50

RERVEL R O HE % US, B> v % HWT

prospective Izt L7z, LDECE U TCT 17

WUS OFf Rx# - .

JED 5 DINAER | INEH G R OB 1 BR%
ORARERVHEZT 5 RAEEHEY KD, Fig.
100 < AR 8 FEFIF 9 BN I\ Tk b i,
TAE i, TAE 1~ 2 B, 188, 238%LE
R AR O B L 2 B L7,

R~ vF275 74— 65EH 7B I
T*"Tc-HIDA 10mCi ##3EL, 558 X h9045
¥ CHZE L, TAE fiR 0 TAE 3 H PN iEFT

Table 2 Cases of TAE with Gelatin Sponge

Gallbladder Diseases

case Disease Sludge or Cystic Lesion in the Iwn_]g;:ttéon 85:3??\??&:;{
Stone Like Echoes Thickened wall

1 HCC O O RHA +

2 HCC O — PHA #

3 HCC O — RHA ”

4 HCC O O RHA +

5 HCC O = PHA #”

6 HCC — O RHA ”

7 Car O — RHA ”

8 HCC — — RHA ”

9 HCC - - RHA -
10 HCC = — RHA ”
11 HCC - — RHA #
12 HCC — - RHA "
13 HCC (@) - RHA Unknown

PHA : proper hepatic artery
RHA : right hepatic artery

Table 3 Cases of TAE with Lipiodol-Anticancer Agent

Gallbladder Diseases

case Disease Sludge or Cystic Lesion in the Imgi:tt;on Embolus
Stone Like Echoes Thickened wall
1 HCC . — RHA SMANCS, Lipiodol
2 Meta = — PHA SMANCS, Lipiodol
3 Meta — = PHA SMANCS, Lipiodol
4 HCC — — RHA SMANCS, Lipiodol
5 HCC = — RHA SMANCS, Lipiodol
6 HCC = = CHA Adriacin, Lipiodol
7 HCC — - CHA Adriacin, Lipiodol
8 HCC = - CHA Adriacin, Lipiodol
9 Meta — — CA Lipiodol
10 Meta — — RHA Adriacin, Lipiodol
11 HCC —_— 5 PHA Adriacin, Lipiodol
*12 HCC (@] - CA Adriacin, Lipiodol
13 Meta O - RHA Adriacin, Lipiodol

*Case 12 is same as case 5 of Table 2, CA : celiac artery
CHA : common hepatic artery

(10)
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Before administration of egg-yolk

) O

Contraction Ratio (%) = (1— a—>9)><'|00

Fig. 1 Method of evaluation of gallbladder
contraction

L, BBD 5 ofH %2R eh - 2ERIL TAE 2
BHRICHER LI,

fED 5 IRZED R, IR BIREEFT R % US OFF R
kb, RE=a - o (type 0), Stk=
2-DORFTE2LOTBREYFRELEVWL O
(type D, EHHACEREHHE TS0 (type
ID, AR AE L2+ 5 4 o (type 11D, EAKE
OAFD b DTHED 5> ALY ELXHT 540
(type IV) @ 5 Hicsid7: (Fig. 2).

BRER D T — 7 VN | BRYEIEARO
HT =T AEmEEIRER 7 + 4 A TRELEE
Lic, 25 =740, AIFER16E, EHRF
Bk 5 51, #RFFEHAR 3 @, RERESHIR 2 @< - 7.

B, USIEm 25424 RT 2000 (3.5
MHz) ##HL,

it =R

1) ERYENIC L 0805 BEHBEE

a, Gelatin sponge B (Table 2) : 13fE#I+ 8
Bl (61.5%) whED 5 HFE X BDT, [BA « B

(/

After administration of egg-yolk

FRET R3S 7 61 (53.8) iR iz, type Bl
Tl type II, type III TH 743, Lipiodol-Hij#
FaGB LA L type l #7RL, &BE & 1o
type II ~EfT L1z,

HED 5 BER D o 5 BRRFT Rek13614 3 41 (23.1
%) ITFREI,

b. Lipiodol-###8 (Table 3) @ 1361 2 4
(15.4%) whEF-IBIREEAT A B L, 160
type I, 1{flix type Il TH -7z, LaL, typell
DFEFIE follow-up angiography & OSEI#s 1z €
ERFBIROED 5 BRI X b SR Al e p
AFBR & i,

2) BEo> 5 BHAREAZE & BA O 5 R ZE HHIRSARE

Gelatin sponge #i- 3\~ T, TAE i o I
EEICECTHED S Bk EETE, o, Bo
5 BIRSDBEE & b pRENC CRAZE X Wi b DR
ZEH (3 L L, Hos#BREATETE L
A, EFEIRFBATHAEL- D, BV,
B 5 @%ue TAE BICEBD bhinlinot b
DRHEOTTREED B (£8) L, 2L
TAE BiclEo 5 Bk HBHE L T\ 5 b D 2 FERA
EXN (B Ll BBt 5E0 5 BED
HBSEEE 2, PAZERECIX 3 i 341 (100%) B
D SIRENHBE LU, BAZOTRESENS B HTIX
5 Blrk 4 6l (80%) WhED 5 FHZENHE L1, 9k
MAZEF TR APIVThc b B0 5 FERHBE Lk
s,

3) RBiE - AR R o@EE (L (Fig. 3)

BB - RRYEERFT RO ZRFAYA L% 6 FEG] 7 [Blic
THET L7z, Gelatin sponge % Case 113 TAE 2
BE O US i TlED 5 DIER UEBERO O 5 Bk

%; Q?/ 64

Type O Type 1 Type I Type 1 Type N

Type O : echo free
Type [ : scattered
Type 1 : precipitate
Type 0 : round (smiall)
Type N : round (large)

Fig. 2 Classification of gallbladder abnormalities after embolization

FEFI614E12 F 25 H (11)



1382

FFEERTERRERICA DAL BO 5 R O

Days after TAE

Type
-3 days -1W -1M TM-
Type O C\//g\ » /g
D/
Type 1 “_ \y /
?‘—VD’

Type 1 . ’4

Type 1 \J/ ‘&_0
Q,

Type W g

o——=0  Gelatin sponge

o——=  Gelatin sponge+Lipiodol-anticancer agent

—

Lipiodol-anticancer agent

Fig. 3 Sequential changes of gallbladder abnormalities

FiR%x#DH S, o 5HIZBE « BIEKEFTR %
i, 18~ 1% F#o US e type II (Fig.
4A, B) DBIRRRFT 287z, 2 » Atk, RJEkE
FTREOEER DO 5 BRAT RikiE%k Uiz (Fig. 4
C). Gelatin sponge #f Case 2(X TAE 1##oD
US e Tk HA - JERRRFT R & BD T, 1 » A

type Il DIEGHFT R %R (Fig. 5). 2 » A#
D US 12T, AT B Ui, fho 3 EF

I I ‘
. i
&

(12)

3@ follow-up US A1 » ALUEETH b, WE
R X b AT R 2 Red e,

Lipiodol # Case 12-¢i%, 1 HRE U2 HEE D US
i Ctype 1o R E %7 L (Fig. 6A)
Lipiodol-FiE#HI 72 1 0 &2 5 BB HE L,
Gelatin sponge 26t L 7285613, 138 type
ML, 13BEIEEELE.
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Fig. 4 Case 1 of the gelatin sponge group.
A; US one week after TAE : Sludge of Type II,
enlarged gallbladder, and cystic lesion (arrow) in
the thickened wall are noted.
B; US two weeks after TAE: Cystic lesion
(arrow) in the thickened wall is observed.
C; US four months after TAE : Sludge and cystic
lesion in the thickened wall have disappeared.

BT RTEE Lichy, 3 REMIE type I, type VI ~
EBITLE, AR ROHEALLEMD 2@ E
LIgED TAE T, [BG - BT RIxHE L it
etz

4) BBo ) OYBENEAL
TAEE#ICIED 5 DIMHEERIZETL, 1~2
B TAE fioONBRICR A2 EE ¥ Rd .,
o, ERVECIZHELIRERRDLAIEH -
7z (Fig. 7). L#L, Gelatinsponge iz & 5 TAE
BIXBEO 5 IR AEFA D, EFIL - T
GO S 1 BRI ICHRER T A FEGI b SR e,
5) TAE #npBE> >~ F

Lipiodol #f Case 121=35\~T, type I ©REJEEE
FrRoH|E b, BEEY vy FiImBWTHED 3
BRI h3 (Fig. 6B), BIEDOMELE & biciE

FEM614-12 250

B3k i 6 %

(13)

Fig. 5 Case 2 of the gelatin sponge group.
US one month after TAE: Stone of Type III is
noted.
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D53 Ehic (Fig. 6C). fhoESIC T
%, FBREO 5 OIEROE T b Bb 6,
RBYE DR Ui ds » T BT B W TR D 5 13 H
HE iz,
z =

TAE #% DR D 5 83 D JEFIHR &9 TAE %
DRHIED 5 ZBF Lo HEHN L b b 23,
US, CTI= T TAEB DD 5 BE R L@
SHixicus,

6C
Fig. 6 Case 12 of the Lipiodol-anticancer agent

group.
A ; US two days after TAE : Sludge of Type I is
noted.

B; Hepatobiliary scintigram two days after
TAE : Gallbladder is not demonstrated.

C ; Hepatobiliary scintigram 11 days after TAE :
Gallbladder is visualized as same as pre-TAE.

ZhbOED SHEDKAYE 2 THD L, &
1 i ZEBRYE (Gelatin sponge) it BHED 5§
WRDEAZED 5\ LRED 5 BRI X b ARG D

" -rm—vmmcceeme—ng B2
— _e A3
&
3 //
o
e Az
c 7,4
E=1
g
€ 404
3
304
204
104
() 1 T T T
before 14 21 28 35 (days)
A1~ As : Gelatin sponge-MMC ———
B1~B3 : Lipiodol-ADM .o
> : Gelatin sponge+Lipiodol-ADM —..—.—..

Fig. 7 Sequential changes of gallbladder contraction ratio after embolization
(contraction ratio after lhr. of egg-yolk administration)
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PAZI X 52 &k, KRBFEOMED 5 BhJRFAZE & B
DORELBHEAEOBER» L +H R T ¥
%, Gelatin sponge I X 5 TAE BIClBiE « BTG
BT RoM& LT 2 FEFNC 3\ T TAE #icix
BED 5REDFE Lish oo 2 &1, RIEILITE
DFEEHNEEGL, BOSRENRRBELIRM T &
bEZLIS,

R BOAERIZIIT S type IL 1T jEF - B
TRKEFT R, TAE# 2 ~ 7 BLUWN i, L
L, 0 5EROO SRR RGE X b RS
bhb, ¥, TAE#0MED 5 3EL, PpES
#HELTHIEITRRTH D, RCIRET 5
EORFEEBHEES L LDB UL LD,
FAZH OO 5 NONBWIMLHDREI X 5
JEH 5 - FRIC X D BAET D O Tiklav i L H#EE
Eh5b, Ef, type I, IV i\ T % acoustic
shadow 3HbHT, HROBEHLSELB LED
na, .

211, E-WE (Lipiodol) B UHEFI DA D
SNDEHEFHICLDRERLCI VRET B L
Exbhb, type I ORREHEFTRIX TAE 1 B#
Lh@RDLA, BIEELTEY, »o, 2E
EBHE vFIB TR S B T,
BFFTROMEL LD 5 3MHEh3Z &
X b, Lipiodol & 5\ i3 FuiEHlic X 50 5 4k
RIS X b FEETHZ EHBHEEIh B, NEYIL
JED 5 FEEERL S B B\ BRI % 03E 2 Hh,
fBIT S oL B EEZ HhHRIH LIRS L
Ezxbhb,

LaL, TAE#ODOR®D 5 HEOFRERF %8
T 51X TAE #0 US o T+H4 1A%
SRFEGAI DI, SHBEFAXERD L LDBIT,
fED 5 #AE% US, IEE > v It \WTEHE L T
WS EREB EEZB, iz, HEY v FILE
FHEFROERNZEYYS, TAEKOHED 5R/E
ORI TIL, FFEFCRITS TAE 0%HR
HECSHRATH Y, BEBOLFELEEhS,

FELR & DBRIC IS\ TIZIRD 5 BIfRFAHRAI D B
EF TR EURESE S, HIcEo 5 ERO
DS RRTRXZBAD S L DIE» -7, LL,
Lipiodol = X % type I B TITIEMIL /s d o7,
BAN614E12 258

(15)
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YHHc kR W T TAE#RIC, FliebEE T35
SHEMRD 5 %« B 5 BEDTEGIIRER L 755 -
fo. o > BIREZAE SRV L TAE #0
EREOERBERI /b, LB VIED 3§
PR L b KW TTAER{TH5 &3 FF L
L,

I

1. 25%E $I26[E © TAEIZ THE © 5 5% & i
38.5% 1 F4 L7z, Gelatin sponge iz X % TAE
Ti261.5% & BRICHD > HFENH B L 722,
Lipiodol-Hif##ic X 5 TAE Ti315. 4% HBE L
7e,

2. TAEB DD 5 oEEX IUEER O E{L &
fEE> v FDEO SR hERFT5Z &3,
B 5 REREOFIAZH LEMH & Bbhi,

3. TAE itHic»Tix, WEE7[R b lED 5 Bl
SIEE L D KW THTTH ENEE Ly,

AW OBEFRHME AFEEHHRELBE (S60.
4,3) R THERLE,

X [
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