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Balloon-occluded Retrograde Transvenous
Obliteration (B-RTO) for Gastric Varices:
Therapeutic results and problems

Hiro Kiyosue, Shunro Matsumoto, Rika Onishi,
Mika Okahara, Yuzo Hori, Yasunari Yamada,
Shintaro Dono and Hiromu Mori

[Purpose] To evaluate the usefulness of balloon-occluded
retrograde transvenous obliteration (B-RTO)in the treatment
of gastric varices.

[Materials and Methods] Twenty-one patients with ruptured
or high-risk gastric varices underwent B-RTO. A 5-7F bal-
loon catheter was advanced into the gastrorenal shunt and/
or gastrophrenic shunt from the femoral vein. Five percent
ethanolamine oleate iopamidol (EOI) was injected via the
balloon catheter or a microcatheter that was advanced through
the balloon catheter. EOI was withdrawn via the catheter after
stagnation for 30-60 minutes. Contrast enhanced CT find-
ings, endoscopic findings, and liver and renal function tests
were evaluated before and after B-RTO.
[Results]Nineteen patients (90%) were successfully treated
with B-RTO. In 17 of them, CT within two weeks after B-
RTO showed complete thrombosis of the gastric varices, and
the varices had disappeared or markedly regressed on
endoscopy after 1-3 months. In the other two patients, in whom
CT showed partial thrombosis of the varices, the varices re-
gressed minimally. Liver and renal function tests did not show
significant changes in 17 of 19 patients (89%). Transient wors-
ening of liver function was seen in one patient in whom a
small amount of EOI moved into the splenic vein during bal-
loon occlusion. Acute renal failure occurred in the other patient
with the use of 50ml of EOL

[Conclusion]B-RTO is an effective therapy for gastric va-
rices. However, careful attention should be paid to the amount
of EOI and hemodynamic change caused by shunt occlusion.
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— I FE IR IE O ISR TG 13 1978 4F |2 B i & Vs
ethanolamine oleate (EQ) % F v 7= 4R &AO R L ##EE (EIS) %
HBELTrORBICERL, HAETIEZOBBREILHET S
NTwa, —7, AEIREOEEICEL TIX, BIRED:
BRESICH D Z LS VDI, NRERERTII TR
CHEETH 72, BEEORHEMEZE) Z 2% L,
RENBI L FRSZOERE DTV, FEREIICK
B S NS EHIRIE X E ICMEERE OB EICER S h D LG
SNTHY, MIKEAEERIRE N L CEERERICHEES
%23 Balloon occluded retrograde transvenous obliteration
(B-RTO) 1 Z DI HIFEE FIH LAKBER» 0O 7 70
—FICL ) BEIREOERM 21T FETHY, £11612
K BAICHRE STk, NS L ORE R,
LEEILER Lo2H 299, oL, FRICEDBWVEDE
RECIEAREEED] S HE S TETWAEDY, AigTid, bh
DNORER I BT 5 B IR 9 5B-RTOD iR BC#
&, FFEERRIOTT 228, AHEIC O VTR 1T 72
DTHRET 5.

wO®

SFRIL19944E 5 A 20519984 3 A DA, KFERK
FRUHRENC TB-RTO % 1T - 7- B ih B ik E2 1 EFI T
% (Table 1). 4EilE365EA 5858 (F3860.55%) T, BE14
B, KT BITHSH. HeEs 5B FFEEIZLBIFEZEET
HY, FONFIICEI7HI, BRI 2F, 7ra— L2 FIT
oz, Child7 ¥ X 5 FERESEIGTiE, Child A5,
Child B10f], Child CA%6 Bl TH oz, F-FFlfafEDE
BEZ1BIC A SNz BEHIRED 5 OrEImEL 8 Fi2B W
THHN, 55 3F0A56 BRLIPICB-RTO % 5T L 72 %2
BITH o7z, HEHFIONREITR TOEBIREOLgSET
13Lg-fA%14%51, Lg-cfA7 #l, JEHE(F)IEF2 S #l, F3 16f
TH Y, redcolor(RC) signid 108 CHAETH o712, T 77,
AEEREOSIHZIAFIc BV TA LY. MEBEICL
% B EEIRIE O I S e TR PRI ARIR 2 AR L AT S
iR~ & i 9 5 Gastro-Renal shunt (G-R shunt) 51561, £ T
HEPRIEERIR 2 5k L CHEMBIRIE T T T RBIR~ & B+ 5
Gastro-Phrenic shunt (G-P shunt) % 2 B, W&~ %A
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Table 1 Background of patients

Age (y.0.) 36-85 (mean 60.5)
Causes HVC 17, HBV 2, alcohol 2
Coexistence
of HCC ) 11, () 10
Child's A B c
classification 5B10,C6
History of (+) 8, (=) 13
bleeding (emargency 3)
(+) 14, () 7
h |
Eenpheces F1 972 5)
i RC (+) 5
, F2 5, F3 16
S?.s}.:z (Lg-f 14, Lg-cf 7)
ane RC (+) 10
G-R shunt” 15
Main drainage @-P shunt™ 2
G-R & G-P shunt 2
G-V shunt™* 1

—H 7% 13

2 BH T CHERR L7, 2 BEOOEMMESIER FEEO By
T, NT 7 0¥ 2400084 % £BFIEOIEAER 2 & #2~
WM T EEERE Lz, F 7, 1060 TR R BT
(PTO: percutaneous transhepatic portal obliteration) 72 13#E[miE
WEEHIRIY (TIO: transileocolic venous obliteration) | 272 B 5k %274
IR % CERAROERM & 0FH L TlERE1To 72,
b. #®EIEE & L UBEHE

RIS DOFHIC THIEE T o 722181 L, DTOMEE I
DWTHE 2T o 72, 1) FHAETE (B HIREMN ICEOL
HEADOME LEB b O T L L72). 2)Eddho
EOIDMREI~DORE OFE, 3)iEHEE 2 AMLAOEE
CTIZ & @R DM LOE L £ DRE. 4)1EHF 1 2°H
B XU 3 2 ALREOMREIC L2 BRIREOZEL. S)&E
EHIRBEOHIE T - I3MEDOFIE. 6) BFAIHR DR
DEAL. 7)EHE, O THETH 5.

#Gastro-renal shunt, *+Gastro-phrenic shunt, #:#*Gastro-vena
caval shunt.

BREICALNE L0 28 THY, o1 FTIHBEDTE
W & IR S -k TR — T KEIRY &H £ % &
o Tz,

DR

a. AEFH
FARMLFHICE L TIE, @116 0HEICHEL T o724,

EADWTNPDREERZ 228 L, §8-9F —A%EAT
5. FEWTSE-TED /) — AT —F V(35— 2 E15~
20mm . Create Medic Inc., Tokyo, /V)V— »#25mm .
Hanako Medical Inc.,Tokyo) % ¥ v » M&IZHEA L, 73—
YBAZETICERA Z AFNIEAL, BEREOHE DA
BB OHR, ERAIOEAR, TOMoiBEOEE
DHER AT . EEAOELEA4omILIAT, BHO B &k
B S, T RAEEATRRD b NIHE I
W2V — VB F =TI 6 5% ethanolamine oleate with
iopamidol (EOI) #{EAT 5. Moo His (T FRIEIR =0
fEER, BhRERZ: &) 2550 S 7-BsiE, # < AEASELT
L, PROBOIZfEAITEA LSS 4, MEEITRN
B R R A T OFR A G L. 1o
TR b 2V — 2 B F—F WIZTHIZE L 72 b @ (Double bal-
looni%) (1 ). )DL LB T/NV— I TF—F N
* BEREAICED - DB, 3)wA s ahF—FI
( Target BSJ Inc., Tokyo, Japan and Cook: Inc., Bloomingston,
IN) Z FIVBOF B2 B2 T, 3512 HRIRERIED 72
bo(1581). w4 zuhF—FVHERBAOS B 5SHITIEE
J&3 A )V (Cook Inc., Bloomingston, IN) Tl i Hifik % P ZE
L7z, EOIDMEAHIIFIB05 256073 H 2 7 >~ 7 LIt4IC,
N—=rhF—FNERRIL 70D F—FVHHTHELR
FROBOIZWEG | LTV — > B L TIRT L. £72, N
V=25 2 T, BOECEOIDEHEDIZE LB OF

FER1141H25H

B/ R

1. FHAEIHER

21 B DAEERICOVTHRES L7z, 2107 B BRI
EOI & {E A O L% 7- FHII£18[E (87.5%) TH -
7zo —F, FEENE3E(143%)THH, ZOWRIE, EF
R OPIED 728, G-R shunt™~DH 7 — 7 b O A DSH i
TholzbOd 16, FOfbo 2 FlidIEreREEZ i
DS OHEMEE DFFED 7280 B FHIRIE A I ZEOLD AR H
LpolzbDTHhol:, EBEMIROEZEGIE L TIZ, #&
HoY 7y — 22 AWEERRHCT 7o—-F35 2 ki
LD EEAREL odz, 7z, MOBEILEED 7 HEOI D&
PELN R 2 TR~ 2 0k 7 —F b E BT
B H IR 78 M 12 HE ® Histoacryl (B. Braun Melsungen AG,
Malsungen Germany) % J£ A L Cia# 247 o 72 (Fig.1). %

33, B-RTOIZTIEETEETdH - 12196012 BT HEOIDfEH

13 8mlA 556ml ((F331.7ml) TH -7z,
2. &P OEQIDPIRANDEEDOHE

B-RTOIZ TIBETRETH - 721981l2 2T, {&=iH DEOI
OFRBI~NOBEBOFEL, BOEOEBRTICBT 288
(2 THeERET L 72 (Fig.2). EOIDMARBI~NDOFEENIL 4 B2 THA
b7z, 2B TIZECIDBENIFEIRAICE EE Y, 16T
IR~ O AR RS2, 5RO 1 HITIE, EOIDOFRHEN
AONTWEHTY A 7 0h T —F Vi BEREZEZ T
FTHECBIBIRPICIEA L, ~4 7024 VvEHWTEBIR
DERM AT T 12 & 1) RIEIR~DEODIRA ©PhIE L 72
(Fig.3). %3, PTORTION & 5 Eif ABOERFHEH L7
FEBFI TIZEOI D PIMRMBI~NDOFBE LA Sl d o7z,
3. AfRE 2 EELAOERCTIC L 3 BIREO M2 DS
fEEFOIRE

2 EM LN (3 HiED6 14 HR) DERCTIC T196)4611C
BRRE oMb 3o St 1760(89.5%) Ti3HIRED
EEhiiet LT 725, 2 40(10.5%) TidERsri % Miteft
T#H -7 (Fig. 4, 5).
4. BFE1 PREBLU 3 PALIETORREICS T2E
B

B 1 D B RONREREIC L 2 BiREOIEF) 0%
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Fig.1

{bZ Table 2127R§. BEHIRIE DM A SN DIid114]
(58%), kDA LN DIX 8 6(42%) Tho7-. i
ANL7HIRIBOPIERIE, F3HF22Z kL7 DA% 6 #l,
FUIZEAL L2 b D5 FITH VFOICBIL L= b DidAa SR
207z, RCsignid10F 8 Bl TREMAL L7, HH#E3 4
A UBEDZEAE NRSERA CREBIFTTEETH o 7-fER 13
I5BICHY, 3 HAH5 4 EOBEMBI T L0680 TIZEIR
BIXEE LT/ (Table 2). FAFLSHIA L TWizd ORs
3BITH o7z, FHRIE DM RAF2UE T BHERIL 2 5
THY, WINHIHEFROCTIC T HEIRE O MR LS55
HLIERITH o7z, 261E HIZHEB-RTOMSHATE I, %0
BEFIREOWEEIE SN, B3 4 BLUBONEER
ZTIIRC signlI £FIEHTH o 7-.
5. REBRENHRE -~ IEEOFE
HERIREER ORI < B-RTOE |2 A Ik IE

14

70-year-old man with gastric varices.
Endoscopy (A)and post contrast CT (B)shows the varices at the gastric fundus.
Splenic venogram (C)before TIO shows the gastric varices which drains into the
left subphrenic vein (arrows). Balloon occluded venogram (D) with injection via
microcatheter which was advanced into the gastric varices (arrowheads). Some
collateral drainage veins and left gastric vein had been occluded by coils. Con-
trast medium was drained through residual collaterals (arrows)without stagna-
tion. Abdominal radiograph (E)shows the mixture in the varices immediately after
injection of histacryl and lipiodol via the microcatheter. F: The mixture was seen
in the varices on CT one month after treatment. G: Endoscopy 4 months after

(@) treatment shows disappearance of the varices.

W UINREEAO T Lk e EOEE T 72 3% 15 < 16
B 105IZB-RTOZR DR SR I CREERE O
TIHESAR LN, F09 HEREOERYED S IEIAT
bz b DX 5sFHTHo 7.

6. AEANROFE#ENE(L

B-RTOD FEHERRIZ RIT T EHCBA L, BB L U3
Hf%, 1:88#%, 1 HBEOME 7 V73 y, a2 VyZAT5
-, BEYYNEY, PFUYATIF—¥, 1L TFTF=
v, RESEME, BHENB LU BABBROICGSHiE % B
VWCER L 7z (Fig.6, 7).

ME7INVT Iy, 2V ryITATT5—FiLigEaisicBwy
THRIZEBIIA SN d o7z, BEYVVE Y, PSS AT
3T —HUiI 0 — R ICEOIY R E) LIREHIR ICHEA L7
1HERIT 3 HERICHEBHIC ER L2 MRIFR g Lz, £
DMIZHFE ) W AEAT 3 FREEE RS L 70D 4 5

HAER SR 559%& $1%5
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Fig.2 64-year-old woman with
gastric varices. Plain radio-
graph during B-RTO.
A:immediately after injection
of EOI, B: 15 minutes after in-
jection of EOI.

A small amount of EOI slowly
moved toward the splenic vein

(A) (B) (arrows in(B)).
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Fig.3 64-year-old woman with gastric varix. A:
Endoscopy shows large varix. B: Balloon occluded
venogram shows gastrorenal and gastrophrenic shunt
without visualization of varix. C: Balloon occluded
venograrn with double balloon shows gastric varix, pos-
terior gastric vein, and splenic vein. D: Ten minutes
after injection of EOI, a small amount of EQl moved
into the posterior gastric vein during balloon occlu-
sion. E: The posterior gastric vein was occluded by
microcoils (arrow) via a microcatheter which was ad-
vanced through the varix. F: Postcontrast CT 10 days
after B-RTO shows complete thrombosis of the varix.
Arrows indicate the coils. G: The varix shows no
change in size on endoscopy one month after B-RTO.
H: The varix shows markedly regress on endoscopy
12 months after B-RTO.
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HY, EOICL BIEMOEEIZL B E#EZ BNz, ICG 154
il 7 BBV TEHIIS I, 9B 6 BITIZIGHERNIZ I~
xRl 2LT7For, RESHEIHLTIE, 1HT
3 BHRICWE AR LA 2R LB MARBEDOZHRO L & 12
ATz, R L ) RESFEDHED 1 FI,
BHEASIZL D ENPOERMTH - BIcbIRFEEE
EDQ A3 HERIZEE LA L TOBIEFDT 1 Fla S 7z55,
A 2L Bbh:,

Table 2 Endoscopic changes of the varices one month after

B-RTO
| Regress: 11/9 (58%)
F3—F2 (6), F3—F1 (3)
F2—F1 (2)
Unchanged: 8/19 (42%)
RC sign: (+) — (=) 810

Fig.4 Postcontrast CT before(A)
and 2 weeks after(B) B-RTO.
The varices was completely
thrombosed (B).

Fig.5 Postcontrast CT

before(A) and 2 weeks

after(B) B-RTO.

The varices was partially

thrombosed (B). Arrows in-
(B) dicate the residual varices.

7. BHE
B-RTODOFHEH 5 L NGEHEOAIHE L L TIE, 3R
b OTILEFEDT 6 B2, 3TEED S38EEOZE % 152580
s B A LARIC g L 7.

BRSO ADBEIL 4 FlIzA BN, 3 FldEREBIZEEC
T, 21 BHIFIRAORGZTHE L, T2, #ido

Table 3 Endoscopic changes of the varices three months after
B-RTO

befare 3 months

Disappearance F3 — FO0:8cases

10 cases F2 —  FO0:2cases

F3 — F1:2 cases

Regress
F2 — F1:1cases

5 cases
F3— F2:2cases”

#*F3 —F2 -+F3(14M) —re-B-RTQ —F0
F3 —F2 —+re-B-RTO —+F0

HAERS® #59% H1%
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Fig.6 Changes in liver function before and after B-RTO.
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35
— 2.5

-
A
=

20 Zﬁ
;?
=

(mg/dl) BUN (mgydl)
40+ 34

~

Cr

154 = -/_”___.4 %E“
e
] e
10 _ — ?EﬁﬁEQEEE
N T 0.5 e ——
Fig.7 Changes
0 T T T T T T T 1 0 T T T T Y T T 1 in renal 'unction
before 3 days 1 week 1 month before 3 days 1 week 1 month before and after
B-RTO.

11 < EOD PR ~DFE AN & B — @YD JFFEEAEREEHS | 11
AN, BELAUHES LTIE, EOIZSomUER L7 1
FIZ BV TEODEMIERIZ & 2 BB AL A ITh,
TRAEMTEHEC K D L 72z, Wi ZED I BLUI IR EB X O
NER R EA SN G o

z =

% O BRI SO IREN X, PIIRE ST
WL & U TMIR~ KIGSREMEEAITER S N 5812 C, &
AR Z TR L TV A A AT E BEPIIZ A D JABKEIE T C i
ATL, HEREERRT AL E£26NTWAEY, 2Dk
7 IR O S NS i EEETH b, fEdkix
WA 2 FRIAZ DBHHEO TR E DTz, LI LB-
RTOIZ & % iEh s S TLk, #ofiiEr:s & s
WA S 2 S O FHHREN T 2R BEOE—BIR L &
N 22dH %49, bibO4RIDREHZBWTH215H19
PliEB-RTOIZ & A HHD T RETH o72. F£7:B-RTOH% 2 #
H LA L#E8 % 8152 L7215 9 B #2144 (93%) 12
BOTHBREOMNE T IIER LRGSR TEY,
B GIEEETH 5 2 L DR S, B-RTOAEIh®
200, FERREE R MR L2720, TRt
NIV—CHETIISA 7085 —F IV EGEH L S E§HIREA
PHEOIZEA L2 L b 58, N IZEOIDE A5
bNGoZERITH B, TTIZHESATWAS L9 12,
B-RTOIZ & % HifREOGEHO R L, Titthisgiah
D ORERCMTARERHTFTH L L Bbh 290,
F7:, To2BNIx LT, AT B RN D 7
YA 7ah T — TV SHistacryl 2 EAT A Z L2 X D) B
R OEREAT, BIFLERIEI GO N 1 HITIRE
JE DA BRIMIRIE L7z 8, oG RdlETE L
o7z, o | FITIRERE S BRI E L E
D257 H OFF W T ROHTB 59, B-RTOIZ L 51
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DSR2 REPN 0 LR mRE Th b L b5,
B-RTOEDFFBEIEIZ BT, HHHIREOHER AR/
IEARBO L OFIFREE LIEE 2 8B, wihd
#IIB-RTOM 2 JMLAA D#EFCTIZ T B FlRIE D e LA
B bDTHo7z —F, EECTICTHHIRED Mg
LIz Aa o N 0T, 1 PAROREEETEOY
A XA SRR VERIZBWT D, RAMET G
ZHIZHANLTBY, HIEZELL- 03 E,-72. 2
D Z & A HB-RTOEDIEREN R DA E L 2 HE LA 0 755
CTIZBIF AR LOREIZL ) FRIMTHETH L LEZ bR
b. 72721, B-RTORRIZIZERICAEHIRE O 1B E
HALNTEN, ZOHMhoEMRNZNEEIC L SEE8E
BT TH A EEDbNS,
B-RTOKH 23513 ZEOID#BIZ L Tk, bhubh s
BR Y Hes A A b v, SR ORGECE, 4 #ll2BWTB-
RTOWEIZEOIOFERE 2 FIIR B~ DR @) A5 A% H 7z, £
BEON— PAZEIZ X B MATEREDZ L E LT, BiiRE
REMEIZHS LT HHIROIEASEFICL Y, (ERIR
At & LCHEE L TW- HERO-—EAEME & 2 5720
DEHEMSNAD, TOEOIOBE)OMEITIEF IR, T
30535 | BER O RIAN T 2 BT B IR R £ -
Twiz, LaL, 1 HTIRMIR~OEOIDHA & FHi4ES
JFHEREmEE & 42 U7z, ARBIIATATChIldA & Ly BT 72 BT
BieTho-Z b dbdh, —@BEOREETH D, T
DR LT v 2 FFBZSER 12 5\ TIEB-RTO %2479 |
TOEERGEHRATFCTHE L Bbs, | HITITHITHIC<
A 7057 — 7 )b % iR & B2 T B IR TEEART
#1479 2T, FIRZRNDEODFRAFMiILT B 2 & AT HE
T#holz. LaL, £ OEFATIEHARS L UHEED
JRBMEATASIER (R M TH B2, v f v uhTF—F
WA TRE I BRI E Ciltd A Z LIIREETH B L Bb
i, F72, AROREFIHPTORTIODHEHIFITIXEOI D
A9 2 PR MBI~ DRI A ST, *HEE LCB-RTOH]
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721EB-RTOHFOPTO/TIODHHHASH A TH A L Bbh b,
B-RTODHFEEREIZH T 2 BRI L Tid, Ak % B%E
52 EITL ) MIRIMGEAHEI L, FFREREDSE TS L
HEVALNEY . bbb oW TILEOID Mk~ A
HARON 1B EMGHE TN T I, ) YT AF5—
£, BEUNEY, FF AT IT—YEO—ITFEEER
LTI OUERE LId A b N o 72, ICG155Mit
137 B 6 BICHAERT & ) DLl A SN, Ry &
7 PIRAEIR A DIEAET B 6 12— ICICGtiidI1 o
FFife L 3R £ 5 Z £ 5, B-RTORDICGIED
LR RE TR L v ) L 03D L A EREBR ORI X
ZELEBEbRE, ZOZ EDSB-RTODIFHEREIZS 2 2
PRIV OLEZ SRS, L L, B-RTOKIZ—E
HTIEHBEHWADHBIA 4 BlIcASNTEY, FyitE
A DART LT W AEE I3 L 2 MR AS & T &
0 R © T S AR ASEN S B, BEERE XS
TAHEE LT, EODFINGEMIEM I L 2l A & S pEw
Rah BT LIERIDT 1 BITAHA SN, AEFIOEOID S
®IESomIE @I LD E , BUELRED WEEZ LR
5. EOD 5% L2555 LT, bivbhid<A
7057 =7 VOGRS OERTT T T
A, SHIEEREE LT—EICECIDRBREFEATLNT
(3% <, BEOIDEAZ BRI DR % 20 TiEAT
LILPBITHENEY, Tihbb, FmlOEOIZiEA LES
M S5 2 L2 X ) IS S, FREE ST
SN SO B A58 72T, BIEAT 2EOQID & % il
SHDLIENTED., T/, MhoPEmE® ) Bl < Mo
EWHDIE, ZoMgickhEREhE, Zhbnlsh
5, —EIZEAT S L) LEOIDWEATEEE 2B, L
L, TOXHBHFEICTOEOIDSAE & %2 BHEF LTt

FLH 69855 L TvyATOPS (Transvenous Obliteration of

Porto-systemic Shunt) IZf8#E SN2 L 9 LR/ SV — > 9
T —F VARG LALE IR L TEOL % B 5 i 2R H &

— i

flL7 % 19

W7ENE " 5 DBOE (Dual Balloon Occluded Embolotherapy)
WL LEMEER T HUEDDD EMbND., FRICERE
D= HF—TVERBIZLBHER, HT—Fr~
DO L EENC X 2 H T —F N OBE & & OWRLEN
LIEWEE AT 553, BOIDME & iGHANIRICHE L TidfEh
TWhEEZLND.

B-RTOD N2 L TIX A& IR & 72 1, MNAREEM
LkEDfEBIEOFHENE E > TB S, IR ThihE
IEDF—IIfThbh Tz, LaL, F3LLEOEHERED
50%LL ESHROfERIEEE T L L OHERL VY, 1B
B2 L7 S I ARE 2 kAR TH 2 2 2 5, b
Nhh ORER TR IZFILL Lo Bk, F721dRC
signZ P HIREILFAIE Ol E LTwa, 727
L, FikEP2E12 X ) B-RTOBROMIRIED FSIE KRS HD
REFITHE S wizo, BEEOBKEET 25461213
TIPS (transjugular intrahepatic portosystemic shunt) % &
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