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Balloon Occlusion Superior Mesenteric Arteriography for Improved
Visualization of the Portal Venous System

A Comparative Evaluation with Prostaglandin E, Superior
Mesenteric Arteriography

Hiroshi Shimizu, Mariko Kato, Hisashi Kubota and Koichi Yamaguchi
Department of Radiology, Yamagata University School of Medicine

Research Cord No.: 508.4

Key Words: Portal vein, Angiography, Interventional
radiology, Portal hypertension, Abdominal
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Balloon occlusion superior mesenteric arteriography (Balloon-SMA) was performed on 31 patients
for the evaluation of suspected portal venous abnormality. In addition, another series of 35 patients who
had received prostaglandin E, superior mesenteric arteriography (PGE,-SMA) were selected randomly
and retrospective review of the angiograms was done for comparison with Balloon-SMA. Good quality of
arterial phase and greatly enhanced portal venograms were obtained in all of Balloon-SMA, while 32 of
35 PGE,-SMA were considered optimal. In 3 patients examined by both PGE,- and Balloon-SMA
contrast opacity of the portal venous system with Balloon-SMA was superior to that with PGE,-SMA,
while in the visualization of the splenic venous system (i.e. coronary, short gastric, inferior mesenteric
veins, and esophageal varices), PGE,-SMA method was superior. It is concluded that the Balloon-SMA
is available for estimating the mesenteric and/or portal obstructive lesion. On the other hand, the
procedure seems to be of no clinical value in the esophgeal varices. No adverse side effects were en-
countered.
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Table 1 Clinical diagnoses in 31 patients examined by Ballon-SMA

- ’ : No.of  Obstructive lesion Porto-systemic Surgical or
Clinical diagnosis i .
cases of portal vein shunt pathological proof

Pancreas head carcinoma 4 3 0 2
Gallbladder carcinorna 3 2 0 1
Choledochal carcinoma 4 1 0 2
Gastric carcinoma 2 2 1 2
Retroperitoneal carcinoma 1 1 0 1
Hepatocellular carcinoma 5 2 2 0
Hepatic cavernous hemangioma 2 1 0 0
Chronic pancreatitis 1 1 0 0
Liver cirrhosis 6 0 3 4
Idiopathic portal hypertension 2 0 2 1
Portal vein thrombosis 1 1 1 1

Total 31 14 9 14

M, LRSI R i B S AR 8 1 C FINRBAZE LS
ZH B\ IEFINRE TUAEE o 5 3o 1 723141 Bal-
loon-SMA # 54T L7z, kUi ER% Table 1
R, RERCFIREAZEMBEDOFE LI b D14
A, {5 2@ Porto-Systemic Shunt (LAF P-S
shunt $BEPDFEELI- LD IBITH -, Filh
1305 5> 580K, FH959%%, {EE 1133kg 72 H67kg,
SEH52kg TH B,
. hF &

A, ##% | Balloon-SMA BITOHE, 77
VS, XD Y Fihk—eBY)=F LA
n—vHhF—5 1 (Medi-Tech #, OB/7/2/65)
DIESRATE A 2 52 L HEK TR < fhirfTis<.
BEOMESRRTSE, EBEESIRNCY ¥
TAXYHEL, N—VATF—TALETRT S,
ARSI CH 2 i oA —
viREAL bERD, EHH TNl 05K
Rl BEm LIEA LS b, EBEANKEBLED
HWVIHER T A0 RRER LI-b A v — v OEEY
IEDELICERIZ 505, S — vEHERAMITE
BRIEEIIREA I/ 5 & ot Buhy, KB
WOBE T+ HBER EE S 0EHL
EARRLTHIET S, ElhT7—Tr%mdrtk
IBEESEIRD 1 5BICBIRICBA I h T o
Z L L FRICHERR T 5., A — VBROTCDIZI,
HH0.2~0.4ml OFHFELH L LEE Lic,

BEANET6% Y e 75 7 4 vEBAWI, BIED
fE Bl C X AGEE #6~8ml/®, BEAEY

40--50m] EREIZIG U TE 2o, B ofEf©
E8ml/Fy, FH48ml EfE— Lo, BEFIEART
#, b —vr@ElRT 5, BB
18, FHldf, 2680ME Lic, £ficyidimiys
TrTWna,

B. BIfER | EER OB, i3 B
O h UMD BIfFR OB Mx Bad Lic, BlcHEsR
BLAOEST, HESE 2 ERLACE 7
5 —-€HIFED T 196 R L.

C. FIloEREED ST | Balloon-SMA & Lhi
ThHIH, LHDOEMTTr AR IS VT4V
E, 20ug 6f F © ZEE A9 b 15 B 8) Bk PR 45 52
(LAF PGE,-SMA. LBgT) iafT 1% ElF i 3561
M L7, PGE,-SMA Ti176% v e 735 7.4 v
FHH10m], §50ml THEA LT3, fuis PGE,-
SMA [fThs H 5 — 7 A0 JEE-KEVIR~F Bk L 7o
B, EA L IcERAD AR KBIIR~O L 7
FEER\ e, F PIRRICER 5 2 IR E D H - 7o
%1% B\~ 72, Balloon-SMA31#I®D 5 %, BED P-

Table 2 Degree of visualization of the mesenteric
and portal venous system

0: No visualization of the superior mesenteric vein (SMV).
I: Distinct visualization of the SMV and main portal vein,
but not the portal vein branches.

II: Distinct visualization of the SMV and main portal vein,
and sornewhat faint visualization of the portal vein
branches.

III: Excellent visualization of the portal venous system
equal to a direct portogram.
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S shunt **FIIR% D EAZEMIRIEHFFFE L 7Bl & Bx EREZHIZEDTH S,
206D FIIRE ZiRET Lic, PIIRFRREH Iz iz FIIRR DT RERYHE H DR EE % Table 2 D <,
FEAREEYH it EF 2 bR CBREFIIRM 0 ~MESELL, PIRETEER 313 BT

-

¢. Maximum venous phase. There is good visual-
. Mo, W53 g ization of the superior mesenteric vein, portal
a, Arterial phase. Arrow shows the inflated bal- vein, and its hepatic branches.

w 1‘

loon.

P""'"""'"

b. Late arterial phase. Arrow indicates “pseudo- d. Late portal phase. Hepatic parenchyma is
shunt”. homogeneously stained as portal hepatogram.

Fig. 1 Balloon occlusion superior mesenteric arteriograms in a man of Sdyears
old with liver cirrhosis.
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BoMHER 0SB TIMbikv., £E5249
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BxHE Lic,

REGIC X b, BIRMED 5 HIcFIiRFRO—HHE
3 h 5 “Pseudoshunt” % 2.8 7c © T, “Pseudo-
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4 # =R

A. BEFREB  URTHEY, BEAFEASH
Bk (Fig. la) &z, EFC X D BRMEOM
2 “Pseudoshunt” % & 7- (Fig. 1b). EhNRAEHE A
B b PR B E S — @R L (Fig.
1b, o), BHAEAKRTH I Y 4 ~ 12BNk
A S BRI 2 hic(Fig. 1c), 4R LIE T
portal hepatogram & 7¢ b (Fig. 1d), R
&R FBDd b hic,

“Pseudoshunt” D H & A E2Y b OB FHIEA
BRIk % Table 4 iwRd, 2 FOFN Kk,
EFHEARES0.9ml/kg L e 5 & “Pseudo-
shunt” 2358 b i,

BERC AL -V 2T - T ANERABIR~K
BEL7ch, BEHHBKEIRABI L fliZics-
fo, A — v ORBRIGER 2 WUNIET L,
Balloon-SMA MfTICi, » 7 —FATHEMLE
WERWERE THISEELK,
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5. BO2TPIH T ) OBRER IR X T t’, BBRE
WZ LB BT LR, T B2
BER o, BRHEIRETH HHNE
FOHMRTRRIBVHETERBIREVEE L
Zzbhic,

mESEFF, HeMBLR5RBERAIRD R
Drots, BEHRS AUACEREROD s -0
S5GICTH LG, FE2M, BEHRERELA, K
K1BITH T, HH2H11238CEDEDT, KN

1 BRI /AT U 7 FF AR o 0 3 % 2R i ic
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Al
&
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L
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. & sl | e T

a. Grade II. Intrahepatic portal branches show
somewhat faint visualization.

b. Grade IIL
Fig. 2 Degree of visualization of the mesenteric
and portal venous system.

AR O ¥ ¥ T, ERFEBE D H24RFRILIPY 8
H: LT\ 5, Balloon-SMA Hi 17 o B 8 2 47
230~ 2428TH B 2%, 6 I FEHERBTHETL
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Table 3 Evaluation of visualization of the mesenteric and portal venous systems

Method Examiners Degnele of visualization 1\‘10 . of
0 I 11 III  angiograms
Radiologists 0 0 4 16

Balloon-SMA 2
atloon Surgeons 0 0 5 15 ¢
Radiologists 1 2 17 15 -

PGE,-SMA !
! Surgeons 1 9 14 11 e

i |

a. PGE,-SMA shows an occlusion of the portal
vein and faint visualization of collateral path-
ways.

| 9

b, Balloon-SMA demonstrates the exact site of
occlusion (white arrow). Note the caver-
nomatous transformation via epicholedochal
venous plexus (black arrow).

Fig. 3 A 52-year-old woman with portal vein thrombosis.

T\5, Balloon-SMA I X % &% 2 b5 EIfE
HiX160d fsh oz,

MiEF7 s 7 —€DHE I i1940F, T+
BEESRYSDTEM LR 6HTHS, HIFE
HIZE~NAET, 3HUAR 44, 4~ 7 B1361,
8§ ~14R150ITH 5, 19PILFIHEAY L ME 7 3
7 —E@mExXRD -,

C. Mik%& o & (@ : Balloon-SMA 204 &
PGE,-SMA 35 @ #¥ fifi % Fig. 2 & 0" Table 3
1Z7r3, Balloon-SMA i fT3161 41z 8 % © 2
REV R R IR &5 0> LB R BIIRE R & 51T L <
Bh, TOfRE L HHEEB LA, Fistix< Bal-

loon-SMA @5 Eh Tz,

Balloon-SMA & PGE,-SMAMFE % 1T %
BEOdh o703 T 3BID0LTH 7o, £
hEhFROoBbh i<, HEDX
HME% Fig. 3, 4, 5 KEXRT 5,

5 & z=

Balloon-SMA (334 — v CEAZE L 7 F BRI E
Bk R > M PR & P A AT L, S
N—vEPFEIEHZ ETARFOEFMIIC XD
— S EEH A PINRRA~TF LIET HETH B, T
b bBIRAIEATHEIRET, FIIRETRREE
BRBRBCETSEE-TE Lz, AR
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Lo 1 i|

a, PGE,-SMA demonstrates the extensive porto- b, Balloon-SMA shows clearly the spontaneous
systemic shunt. The esophageal varix, short gas- Eck’s shunt to the inferior vena cava. Note in-
tric, and inferior mesenteric veins are clearly complete filling of the short gastric vein Carrow).
visualized (arrows). No visualization of the esophageal varix or infe-

rior mesenteric vein.

Fig. 4 A T74-year-old woman with hepatocellular carcinoma associated with liver cirrhosis.

b. Balloon-SMA demonstrates the large paraum-
bilical vein extending inferiorly from the um-
bilical point which connects with multiple tor-
ouous veins of the abdominal wall (arrows).

Fig. 5 A b56-year-old woman with liver cirrhosis,

a. PGE,;-SMA shows no porto-systemic shunts.
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Table 4 Relationship of “pseudoshunt” and the
amount of the contrast medium per body weight.

o
. of °
WA I S Y
cases | 55 8 5 o e e o o o
0.8 0.9 1.0 1.1 contrast media
ml/kg)

® pseudoshunt (+)
O pseudoshunt { —)

BRIV EEHI D 2 DIEBID ME R B B S ich
&, “Pseudoshunt” & LTHiHi&ha, ZoH%
IEEOMEEE TLHEERT A L TH
%49, Table 4 Thd+5 X 5 & HEA0.9ml/
kg 8z % & “Pseudoshunt” 3B 45\, BHY
B HBIRER T 0¥ EcEE b, Bal
loon-SMA OFEHLEMEI NS L 51, Mk
HRRCIEVHEARE L VBEARDHHEE
T#H 5B, Phillips 5213EFH6ml & LTwW54, X
WEWEAEEDFR AL -V IF—FAADE
EABERL, FF Ll Lk,

MEFRRFIGHR T & % RERHE L BRIES)IRF
P& ELIAL Thh, BhicPkEFEks LT
ZFARhbhTw5, §€- T Balloon-SMA Pk
B Zh b & HEBEET S hilRIERER D L,
Phillips 52138 % 0 Z R BRI RS IS &P
REELEETA R EEEF ST WA, BAXHEE
PGE,-SMA®%[EfT LT WwABDO T h & B L
7z, Table 20 R 11 LA_E 7z &— 578 2 3 % FIR
BEE2T5H, Table 30M<, 204 Bal-
loon-SMA Z100%FFM I LI ETH - 7=, Zhizkh
L35%1o PGE,-SMA Tl FREHER 13350132
Bl (91%) ZFHEIILIE & Licoizxt L, #RHE
112561 (71%) &oeEN, = ik FPIEsE
BoHED X 5 IR~ BE DK &Eicaf
Ea LR BABEOEN S, BEAHELE
RThs,

HERH EFTEHREVIIIROBET, Vo
To ASR\BAZE MR A D3 EAE T A B, Balloon-SMA
REMZIET 5, ThbbMiRkEAZE S & 5<
BlfTEE D (Fig. 3), EEwc X 2EERED
BELHP (Fig. 6, 1) Sofic@Ehiclike
CERR

PGE,-SMA i 17 W o> & }5 ] 5 8h Bk 1fn 3% & 1%

881— (1)

Fig. 6 Balloon-SMA in a 67-year-old woman
being studied because of the carcinoma of thes
gallbladder. Severe stenosis of both the extrahe-
patic portal vein and hepatic radicles are clearly
visualized.

Fig. 7 A 43-year-old man with hepatocellular car-
cinoma. Balloon-SMA shows a tumor invasion
into the portal vein and its branches.
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spillover technique”® CH#lE$ % & IEH M & X
DR XES0%LL E#INT 5 L HEIRTWBY,
Z D7z PGE,-SMA T3 BhRH 1Ic T £ 1% o #ii
R X b DR ERRE 7 b, B BDIRFT
RoGHEE R, T8 { 0EFH D LBHE
BiRABR AN, THET BRSO M
D HEE & ir %, Balloon-SMA T8k
WA O LEEESIREML R TH - e,
FIlRRLFEFEDOZ LT 2%, EHREOHEIRYS
LR, FIIRER, HAFIIRE CE 08
D30% 1t PGE,-SMA T /e b DIl ~,
Balloon-SMA TiEDH THETH 5 & & 4 Fig.
3L, 4,5 X VLN THB,

fiaio A0 < Balloon-SMA o FAlRHE 1313 1F A= 3
HIMfTEETH B0k L, PGE,-SMA (Tifiji
DELHEM UL “FEBY" MTEHRE: S 2 5.
B 5> THRR OB H R E O HESIFEL
THRBRETH 5. Fig. 4 3FMEEES ©
spontaneous Eck’s shunt #&6f L Tw- %, PGE,-
SMA T358 B ik, fEsiE, T BBk
AT 2T v 5, Balloon-SMA Tl
VTR L EEHITRTLE2D 5 VI E¥ S hk
VW, PGE,-SMA cHi»THlashsazhbol
BRRD P-S shunt 3472 < & b “4EER" mfT
B L xEbhbhicvd, BRI D mWTR
THhAH, Mic Fig. 5 XFFEEEF©, PGE,-SMA
T prospective 1213 & A & RBENHE I b - 7o BF
B8k Balloon-SMA THIIZZR» bh, [EEE
Bk cEEIh T35, ThibfTlicggs
hoBRBIRR LR, FIRMLITE S BhiX")IE
1" THHHEBIRS 5 W FEEEROBE, &
¥ oiE iz Balloon-SMA O i EHTcHhs = &
#RLTWA, 728 PGE,-SMA X/EfT L T /s
WA, B OSBRI EREEIRE Y & EBRIEER
B O THIH & higds - 7o B # IR A% Bal-
loon-SMA Tha¥® THIE T hicflZ iz 3 FIREE
Lz,
BECRAEEERTCAV—v T —FAYER
T HEESHE 9 Balloon-SMA 1213 L F 044
Fiifed A n—varr—FaAndELy, () Ek
BREBIREA BB T DD, »T7—-T1%

BARFEMARFSMEE H43% 275

SRR E ) =F L v BICHB D &,
Q) BT —FAEBCANL— VDD L HH—
¥RTELLE, - viEAE~EREL =V
N —AREAETHWEEESRS S, AL — Vit
WL DB mm 2 Slem BEMI -HICEE L
TwBbZE, ) AL—vOIUEIENTHD =
&, @) AT -FARBERCRET 20
CRAEME TR o, RERRIBLATIEE L D E L Lo,
Ll b ol e« 13 Medi-Tech # DB % < v —
VAT FARER L, &FhAir—vh5—
FADREIMABIRA~EBE L b, EHEHHAEPR
I LBl e s o e, B ISR R BNk 10 3
F6~8ml/BVThH D Linh, BEEALT S
AN — v OB & KBIIREID B o FE AN
LT3 THA5, - T Balloon-SMA i
MELRFETHD, coSTLLELEDF—F
ABEEELTLE S5 PGE,-SMA X hEF|ELE 2
H, BxOMHETEIAAL—VICLBHAEYHETL
T B20R LI E B IA 3R 5 BB I fn » T
H0%, X 0RO D% KEEE T BT LI T
FHEABPHRLZOD, Wl ARBRLTE
MHRENCRAEYBRA LSS, Mgk
B CHFELVTHA S,

AU ZATDAL-YHT —FAOERED R

AERTVLENY, Findboir— v OB, B

REERXEHRTHEL, ThbiZWTFhd 8
FRTHR- T3, hHOREWEFEoERIT,
An—viBEEEI ek, Sr-vE
BRI E T F—FTABEY L2 &,
B EOFEAKE TEE L2 &, —EFR
Lich T —TAIEERLRZ EIRE &5,
BRI OO BURRER R O 7o b O 5 I T BT AL B 1L B
EBbhitihhot, 6% v e 7374 vEbd
60% v r 27574 v RERLCHHPINRIEZRE S
e, BRE IS HES S Lhinn?, &
EH# 3 AUAIEERD F - 7= 5 i 1 flixg &R
B KEE TR 2 L., PGE,-SMA T#Hi &
hTWB Xt ERCRET S B0 E
e TROTIR, BBV EE2 bR,
LA LNEERORIER & LTOTHRIZOWTD
RERIB LA LR, SBEIBENLELR
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bhic,

Balloon-SMA 2 ELic i <7 X 5 i@k R o
i T PGE\IC4 %, € - TFIRETTLERE S AE
IR o 1% 5% 12 Balloon-SMA AR WH G TH
5L DB RICIEL BRIV (Fig. 4, &
D X 5 7efiE BT Balloon-SMA # fifT3 5 8B4
BIRAINEREBIIRESE B 5 \ 3R B IR B2 < I Ik
ROBIFIEHEZRZZ LFIR LB, AL P-
S shunt T % FEER & 5 3B IR H iz 128
AT B0T(Fig. 5), Cruveilhier-Baumgarten
syndrome?DFE R VHEILGEE L bR A, i
portocaval shunt fiif DEHIC b ENTHA 5.
Balloon-SMA (XFIfRFR O Hi A D THIR TS
Hilcd, BEEHRECBRBEOHE, Ky, BT
BoOREIZENTH S, Table 3MRT X 51
Balloon-SMA 1% PGE,-SMA 1= &<, FFFIE8 2 5
FFAPIIRE DR BN T\ 5, FE - THY)
Bt i 553 o FFAFINRA: © mapping, FFFIEBIES
BT 5 FEMEIGORE (Fig. 6), &%\ 3ZfF
BEfE =3 % transcatheter arterial emboliza-
tion DEIGBRE (Fig. O HE L FE L BT L
%z bh 5. Balloon-SMA @ Bk 1 A T HyIi
TBRETDH 52 b, BIRILIEDIRED 5 \ LB,
FRIBIR L B e CERERITT RS20 ETEE L
7t % %5 B © angiodysplasia'*~'?, nonocclusive
mesenteric ischemia'®, & ¥ i © mesenteric
vein thrombosis'® 7z & Tk, ARERHEIGH & 2
bhb,

6. & B

(1) Balloon-SMA #31%1 iz &6 7T L, b @
PGE,-SMA35%1 & Hl#k#af L7, Balloon-SMA
VLEDIRAE - PRSI PGE,-SMA X hEh iz &
WEThoTe,

(2) Balloon-SMA CHIZE X EIER 27D
Tz,

(3) FE#R%D P-S shunt (B &Rk 5%
Bk « TEEREIRENR - £ ERIRE) #H<i PGE,-
SMA i a\Eh, KR FE#EIkO P-S shunt
fiH 121 Balloon-SMA 02BN T\W5 EE 2
bhic,

(4) Balloon-SMA 1XFIRF O EHFE O
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