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Balloon Occlusion Hepatic Angiography
—With Special Reference to Visualization of Liver Tumor and Gallbladder—
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Balloon occlusion hepatic angiography (BOHA) was performed in 23 patients for the purpose of
evaluating its visualization of liver tumor and gallbladder in comparison with infusion hepatic
angiography (IHA) and selective celiac angiography (SCA). Difference of density between tumor and
normal parenchyma, minimal size of opacified tumor staining and visualization of gallbladder were
evaluated in those three angiographic methods in each patient.

A balloon was placed in the proper hepatic artery and 30 to 40ml of contrast medium was injected
into the artery at the rate of 2 to 3ml per second.

Consequently, BOHA permitted the most increased concentration of contrast medium in areas of
neovascularity with a concomitant decrease in normal parenchymal contrast staining when the portal
vein clears the agent selectively from nontumor areas, resulting in enhanced tumor visualization. In
addition, BOHA more clearly opacified the thin gallbladder wall.

Therefore, BOHA would be considered to be advantageous and informative in detailed angiographic
diagnosis of hepatic neoplasms.
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i, XhIERLHRBOBHELEL - TETW
%, ZoX b ie#Es 5 infusion hepatic angio-
‘graphy (LLF THA & B%37) CRFFAERE R O fi
Hic@hTwb L LTRSS A, BED
BERIZAHFELTW5R, bhbhixFicsdlt
WA 8 5~ {, balloon catheter % i
L C IR T o # % AT % balloon  oc-
clusion hepatic angiography (L\'F BOHA & B
TIXRATIE Y, [HA % conventional 7z HE)
k58 (selective celiac angiography : LLF SCA
EHES) LHELTXY RFAEREXBE VW50
T, REWLIEFE & bweBET 5,
II. Wb L CHE

%t LIEFI564E 2 A X b BRFN574E 5 B ORI hF
NIEEERE LB MEEHEER L b DD 5
%, BOHA & THA 5 %\~ 3 BOHA & SCA ik
V3% B HH HE o LLB 3T RE T B » 7 235E 6 T,
EBRRFMN « AR THEENCHEZOB SR
o Dffic, ERRANCRRE X hicd o $BEwm
z 7o, SCA BeflcERL s, BOHA & IHA
FR—EFITER LIS DR IFITH T, EE
AERIL Table 1 iwm L,

EEF B, BOHA Tl 6 French @ catheter
sheath introducer system (cordis 501-—606) %
KEREIPR & DAL o8, AR TAT -T2
Jevmw B Uiz, 4.8French @ flow directed bal-
loon catheter (Cook SGA2195—5627) % A&k
PICHBA Lic, &5 — 7 A X EREEBIRE I A
# balloon IR Ll AR EA L, M &
W E B % FIF L ¢ balloon % E#& FFEIR £ T
L, [RER-CIH % MW L7z, #E#1376% Urografin

Table 1 Case material

Hepatocellular carcinoma 18 cases
Cholangioma 1
metastatic liver ca. &
pulmonary ca. 1
gallbladder ca. 1
liposarcoma 1
renal cell ca. 1

Total 23 cases

BAREFERHRF ML H3E H75

R 2 ~ 3 ml CHEE30~40ml EAL, WO
ORI 2 B 180T o, £ oEIk45BE, 608
%, 0R%E, 120004, 150MEECREL, BE¥
T Bt xS i,

Yz THA <, 6.5 French ® ROSCH VIS-
CERAL (RH) @ # 5 — 7 1% guide wire % i
L CREBFERE CHHE LB, 76% Urografin
3 ~ 5 ml CEE40~50ml FEA L1, &
e /s AREY1RTTEME, toiii2Pc
IBedTwE e T L 5L,

SUERE LA EREEST LEHTOBREENR
bk & < p b R R VR b BB X BI T A i
BHoBERICE T, UTFoRNETikol, &
A, (1) R—Efhcis-CEEEE & EHREF
S o i E & % densitometer (SAKURA.
DENSITOMETER PDA-81, JEEEHIFAO.0—4.0
D, MIERE 3mm, FEL-0.05D) THIEL, %
DOBPEZES SCA, I[HA 5 ) U BOHA 0 &E8E
Mg Lz, Q) R—Efcs - CIEEELE
& LTI S/ M BB R O B % & 55
BB L, (3) ¥7:, BOHA ZBEEDHH
EiELTWB EEL RO T, SO
Wb B THRE RN, BF Sk BOHA
¥k THA % L 748610 5 L IRBEMIER &
Bihhic BOHA @224, IHA 0244, SCA @17
HilcH s, BIRMETIX, BMN network ¥ CHRIC
A% %4 0% excellent, Bi-EEoXirnc
& Z b 0% good, lREEBIIR O RIELVHEEL S O %
poor & U THIRE L., BEREGL(S T, 2/3A LI LEED
HhbhdbOTEORELBERETLMERIU LD
RE D b D% excellent, FEREE 7t $ D% poor,
ZhLAD b D% good & LTHIE L,

L, #& 2

(D EE—FFEE R o i

[d] — fE #l = & € BOHA & ITHA % iz &
BOHA & SCA %22 I, densitometer & CHIE
DA TH - 1GEFIIC I\~ THiE LA (Fig.
1), BOHA & ITHA @@ C& 1= 7 fld 4 flhic
FWTHIEBED 2 %, 37 50.1D Ll EoRRE
E£BERS BOHA ks \\WTahbhi X 5k, K
GOPICRTSCASTHAROREE LD B
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Fig. 1 Difference of density between tumor and

parenchyma
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Fig. 2 Minimum size of opacified tumor staining
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. Arterial phase 1I. Staining of gallbladder wall

F-m-rr S W sowne 6% rr"r.-ﬂ' i W R
46% ; ‘ |/}
: F (53% o 509 [ k. 5
779] | ' : TTH 1] prees
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‘ o peiay ,;'l 65%
i 4 2%] E 429
5% B A RAL: sq B B
TS oo N
[1ax) 2] L L Caad [
BOHA  1HA  sCA BOHA IHA  SCA
E:z i excellent BOHA ¢ n=22
E:ﬁ : good IHA : n=24
Ej 1 poor [SCA ¥ as=17

Fig. 3 Visualization of gallbladder

ESER G L L CERAITTEE L IS RS T @
gL Fig, 2 1Rt X 5, SCA BT 5 &
BOHARB L ri@Eh Twv 32, 14Tk
BOHA Ko/ EHBHEO ARKEL kot
YORD oo, ZOFITEIEE DS R
BW—THo7cictd SCATREFDO—TL G X
Richofciow & Bihic, —F, BOHA & ITHA
PIELTY, THA CHE L-BRE T TT
BOHA T3 fiti L, 8 flh 5 Bl Cid/NEledib b
Xh/phShhBERE T cHEHT AL, BOHA ix
IHA X h@hi-fitEr dos&E 2 bhi, JHA
T Y9 ecm DOERELLERTE s,
BOHA W X - Tl.5cm O REEH ¥ crBLE:
1% H -t FEFIS),

(3) MEFEDFHEHEE

EGELPARG TCETOELDEXDHH SO
®, Fig. 3winTm< SR - BEREHZ L b
SCA X b THA oGV RBiFinEFER2RL, &
iz BOHA X THA = te#F L C excellent © 3R A3
EH ML, T1%06TREFeRIEER G L1
f=.

IV. fEGIHE

CEEBU 1) Y.T., 64m%, ZfE, HEEHEDR
SCA (Fig. 4-a) OEMIMEH~BIREEZB L
T &) LEEEEREIRES R Tz
5, Zhic BOHA (Fig. 4¢-b) #EBL TH% &,
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D EEIE 2 R T - Te & R0 O [EE I 5 A B IR
it s h, DELEBE I CIEBRCR T
yrall
CGiESI 2] N.H., 82i%, i, s

FEMERIRE S © R, M &Y, CT CHMAE &
2L, HRCHEZL .

SCA (Fig. 5-a) TRFSRE &A1 Rg—
TER O RaE b hizs, THA (Fig 5-b),

(a) Capillary phase of SCA shows faint staining
of the tumor with slight parenchymal
irregularity.
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(b) BOHA demonstrates multiple tumor stain-
ings with central lucency, so far as small
metastatic lesion.

Fig. 4 Metastatic liver tumor of cholangioma

HARFHRELMEE H43%8 HT1 5

BOHA (Fig. 5-¢) T/ & IeEBEHE H 4
LT 5 RAEN X < fili & h, %1 BOHA Tt
FRELDBREZENKE Lo TWHIDHITHE 1
mm EBE ¥ CRERE L LCEITE S BEbhi,
i, THA CTRPINREHESHEICHIE Eh, E8k
A-P shunt DFEIRE I hiz,
CEEGI 31 M.T., 508%, 53¢, FF40RD:

AFP o bR, MES¥FTR I VI CRiFE L2

Wi, BiREREEYVELT WS,

439""‘&!!

“i. {Y 4"’

(a) SCA shows mottled appearance of liver
parenchyma,

al
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(b) THA shows numerous small stainings in the
whole liver with marked A-P shunt.

J‘ 1



BEFI584F 7 A25A

|
b

.
“

(c) BOHA demonstrates these stainings more
clearly.

FT

Fig. 5 Hepatocellular carcinoma

SCA (Fig. 6-a) TRTHE & EENMITHD
BAEELBYL, IHAFig. 6-D)TCRERTHD
RWEE CRY L. Zhic BOHA (Fig. 6-c)
RRIET D &, AELMOR.5cm BEDOY /I

P

(a) SCA shows a main tumor and its daughter
lesion (4) in the lower lateral portion of the
right lobe.
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(b) THA demonstrates the other daughter lesion
below the prior lesion. (4)

e

i

(c¢) BOHA reveals other small daughter lesions
measured about 0.5cm in diameter just
above the main tumor clearly. (4)

Fig. 6 Hepatocellular carcinoma

FEERSY E CHARICERBITTRE £ e T X T B,

UEMI4IK.]., T08%, B, SREEHE 5
W ARERF =R, BFiRasE

MEFHNCEHE L 28 L, SR CHoES
LR SR,

JHA (Fig. 7-a) TR\ EHENRAD S h 5 1l
&, BRI 7 mm o/ NBEEL S5 UK
Blc& 55, BOHA (Fig. 7-b) Ti3, EE=MN
Bl hic B3 mmBE T CoBRE
RO TES, ZhrFkc, FEFER ORI



910—(36)

(a) THA demonstrates several nodular stainings
and small faint stainings measured about
0.7cm in diameter in the right lobe.

.

k 4

(b) BOHA reveals smaller stainings more clear-
ly, measured about 0.3cm in diameter and
demonstrates gallbladder wall so far as
cervical portion.

Fig. 7 Multiple myeloma, Metastatic liver tumor
of liposarcoma, Hepatocellular carcinoma

BhiEAIh, BEESESEIFCR--ZIHHEIRT
WA, '
CESI5) MK, 595k, S, BREMREOR
L\
IHA (Fig. 8-a) CHAETHCEH 9 cm OfF

BABRZRATRF LML B8 BTH

p
!

(a) THA shows a round lucent area in the lower
half of the right lobe. (4)

A
g

(b) BOHA reveals two ring-like stainings just
above the main tumor, suggesting intrahe-
patic metastasis. (A)

Fig. 8 Suspected cholangioma

B akB&1EHLRS, Chic BOHA (Fig.
8-b) ¥EMT 5 & %D LIcEH1.5cm T ring-
like staining # 23 % 2 EOREEGELHH S h,
FFREBR S LI,
V. & E

balloon catheter (X 4 o M & B4 120G
&h, Phillips 23 ENIR M4 FIIREE ~ D G H
%, Bynum H7EFHENREE~DIEAE%, Novac
LY FEIREY ~DIRA %Y, % L T Wholey?iZ
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interventional angiography ~®J&H*»#ET 5
RE BRTOBRMRIEFCER ShTw52,
FEOBHEICEIHERLDOWEL D\ o0
MmINTRY, BKHEBEOHIVZNh TV
5,

[HADEHHHE M BhCVW5EMEA L LT
Kaude 59, #3#3%, (1) %< 0BEES O ¥%
MERFEIROATH B &, (2) BEmME LG
Bty LIX LR &, M BIET 5 &,
3 FR_Eomzit% 51, PIIRIMKE L
75% & 3/4% (5 5 i DI EEFEE 0 EFH
REMCHEBE L TBRIhLT Vo &, ) &%
HOBERZ\ - &, (5) PIIRVESERE &b
Wk, RERHTFTB, BOHA TRZhbo
FlRwhnz <, FEiRmEI SEE S h2idicE
R E OBEFFID X h BEREE N ICERL,
PRI IC X % IEHSEE O wash out ZhE o 15
EHVESTIHA L b S FI]EE D contrast #%
BED, Lo TREIR/PNERKEOHH b wThE
bt Ezbh5,

4B, EEEEREEEORNOKEER, 8L
< DIEFIC I\ TH R i B BEBHIR & A6 BEBE P Y5
Rgbhic, cozkrh, HERELIZIUDET
HRIEFEYORYF R ic b BOHA &5 3%
TREMEA T I h, SHRIBEREFCORNONL
B LB DR,

BIFERCBE LT, A BB 3\~ C I BT R
CHRIE D AR A SRt n, MFEE
FIC L b ZoERRELHICHE L, Fi,
Burgener &' o M& & HiE LT bal-
loon catheter % {f fil % & 3&E & T & HHEN
BhlicbvwaTwah, SELbhAbAD
BOHA32[EI D #£8: T 1%, balloon 25L& i L
Temosleb DA 1H, » 5 —F APfEE balloon
& DASBAVE U e fo DI balloon B4k &
L7cb DR 1D -7-DRT, WTFhiEELRE
PHEEC R\ e Bied o ic, FREIERZEEC b EE
XBD ORI T, FFHIEDOEESIT b BT
Wi R T & B SRR X he,

bhbhid, {ERFEONBIMBEERENTR

THoTRKRO—2 L LT, FA/NGEBED Bk
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LT & % BIBREE B S0 59078 10 0 RO TE M v & RilRE
BB D TR EEZTWB, SEOK
AORER, BOHA X4tk o SCA®IHA L b 3
BN SRR OBENTTRETHS EE L bR 5
DT, FEIERPEINRERIRE L L3 5 i o
IEfET RO %%%ﬁh#ﬁﬁﬁﬂﬁrﬁ cas
HBELHARTHAHEEZLNS,

ek, bhibhidk BOHA iy T304 @ i
TR T ICHERI DEARE b ER LT\ 523, &
HHICEEP R RE 50 L ABEOHECHBRE
DHRERNCIES * — ERFHIB T Liieh, #863%
@ one shot therapy X b & BIF 7 HifES %hEE »%
BoOhBb0LFELTWS,

VI. 28

BOHA 43R0 g mE L (IHA, SCA) iz
HigL T

(D FAEE L FRESOBREZES X b HEiHT
BEEASH D,

(@) X h/NaERERLEE CHETABE L
%<, WEBOZH LEST 2L AKTHDHE
EZibhi,

(3) NEZETHIR & AEPERER R T\ T BFFi
HHigEE R LT,

GRS OB B ILEBRISTE 7 A #1006 B AR S5 i
SN HF LB TRELRE,)
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