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Diagnostic Imagings and Embolo-
therapy for the Superior Mesenteric
Vein-Inferior Vena Cava Shunt

Yutaka Morita?, Masataka Yamada®,
Mutsuhiko Miyata® and Kohzo Kubo®

Diagnostic imaging and embolizationtherapy for
the uncommon portal and mesenteric vein-inferior
vena cave shunt (PV-SMV-IVC shunt) are report-
ed. As the frequency of clinical symptoms such as
hematemesis, melena and confusion caused by gas-
trointestinal varices, or hepatoencephalopathy was
about 409, it was important for this disease entity
to be diagnosed with noninvasive diagnostic ima-
ges. The careful examination of the area around
the right renal vein was able to overcome the low
diagnostic rate of 20~40% obtained with US and
CT images. In cases of simple PV-SMV-IVC shunt
without gastrointestinal varices, embolizationther-
apy using steel coils and done by the intravenous
approach is easy and noninvasive. On the other
hand, in cases of complex PV-SMV-IVC shunt with
gastrointestinal varices, dual balloon occluded em-
bolizationtherapy using a liquid sclerosing agent
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and done by the intravenous and portal approaches
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Table 3 Detectability of inflow and outflow on angiogram

™ Me?thods of P-SMA Direct Portgraphy brayenoue
Angiography Shuntgraphy
No. inflow i:outflow inflow E:outflow inflow joutflow
1 S O S S S A CS NN IY CS W oS
2 (+) | () S ——
3 (+) (+) ——-— (+) (+)
4 o IR G o N R C s TR o N B G N oS
5 e I ] —— (=) 5
6 ) ) e ——
7 ) ) — ——
8 e I RS
9 —— T
Detectability(%) | 857 | 714 1000 | 100.0 500 1 100.0

Table 4 Methods, Clinical Result and Complications of Embolotherapy

Increasing Material for Complications Prognosis
Case | Methods of A " rate of balloon Exboli Clinical
roac mboliza- - 3
No. | Embolization £ occluded . results 1W< |1M> | Follow up | Alive
Er - tion period /Death
Portal venous | Percutaneous Disappearance of | Renal
3 1 182 | Steel coils e , (=) | ly.9mo | Alive
catheter transhepatic encephalopathy | failure.
. Disappearance of | Ascites.
Intra venous ] Steel coils .
5 rt. femoral V B encephalopathy & | Fever. (=) | ly.6mo | Alive
catheter Spongel .
varices Ileus.
rt. femoral V Hemostasis
Dual balloon 5% EO . .
8 R & 20.0 . Disappearance of (—) (—) 8.5mo Alive
occlusion N Steel coils .
iliocolic V varices
rt. femoral V Hemostasis
Dual balloon 5% EO . .
9 . & 45 . Disappearance of (=) (=) | 6.5mo Alive
occlusion . Steel coils .
iliocolic V varices
5% EO: 5% ethanolamine oleate
2o, +IEEE , A PHE E LT AR R, SRR
Fexkiled, IR 2 61, NEERE 1B DREMEOHE £ L TomEsaEE, arks

D IPITRINDTELIERE BTz,

B HHE IS ZERMTEATHE 1 BLLR ORI EHRHE &
LCBAE, Bk, Z#, BEES L7 2E2588
72, iy DARUANICEEL, 12ALE

FRi6 8 H 25 H

AMEE, PIIRILARSE 7 & #38H Twiew, T3
BEMM 65 2H~ 1494 A, FH1F2HHA
TePlEFPTHS (Tabled) |
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Fig.1 Enhance CT findings of case number 4. Irregular cylindrical vessels
was visualized at the upper portion of right kidney («).

fE Al

EF 1 (GEH No. 4)

T i) BRG A 2 Hogic Abs L 724%, N1Res
r i3 LF,CRC (=) Lg (=) T 5. F#
RESLH & oM 7 > € =73 100~124ug/d],
ICG 15 43 22.2% TRIBHRE TH A%, BT
JFF AR TIE MG T R 4 T5E & A7z JFRlZs I
275 Twiewn bl M S e,

enhance CT TH#Y _EEN Iz Uy Bk o sk
W (Fig. 1) ##®, BREREOHEALAIELN

. L k.
S i :
A r g8 5
. B ol . b 7y

Fig.2 Angiographic findings of case number 4. Phar-

maco-superior mesenteric arteriogram showed dilated
abnormal vessels through middle colic vein («).

14

7z, Efo BE—FUS, F77-—-US Ty 8E
HESRHR & N AE IR~ DA MEATER L 2., s
B2 2 L CB Y, MBEEI
Vmax 34" /e, Vmean 20/qee, E#E 7.6mm,
MR 520™/ iy Tdh 2. P-SMA &8 Tl ik
L 7o WP I s IR AN A s U C, A B IR
AL CTFRBIR~EA L Tz (Fig. 2),

23— BSHRT PR A< 13 240mm H,0, -+
L= ST 280mm H,O , MinsEiz 16.7%
Thd, @7 ¥ E=THIEHFHL T 5 HEHE
FEMKIE 70 <, TEARAT & MEATR TRERBEE L L Thh
SHlbEhTH B,

%iEB 2 (5EH No. 5)

e FEERREY EHRE L US, CTic Tz
DIFESEMRF D B b LTz, MEERIC TS, 2
ol R e, RIS LG % SR AR & 2l L
72, WERNBZED L HYBRTREE WEL, )
MRZEdedls (LLF TAE) »fTh 7z, P-SMA &
WA TPIIRA S ~ AT PUNRAR 13 8 HE & 40 ] 50
1o REILIR L 72 6k & fed, REIRIC DT
TREIRAHH 2 7z (Fig. 3), PV-SMV-IVC
Hids &2l L US, CT # retrospective |2 # 5
L, /D2 idT L 2%, Z oiEk, ik
HIEFEL 2 2eh - 72, FfBEIc 43 2 TAE
BETrE=TMAEYEL, BEREE % EHRL
22 A, VLD FSEIEMIC R RLE, EREE
HPETLTWAZ e L2, 87 A#0E
TAE I, #ESIRMEEAEER 21T\, S LD

HAER S $o48 H9%5
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Fig.3 Angiographic findings of case number 5. Phar-
maco-superior mesenteric arter iogram showed inferior

vena cave («). and dilated abnormal vessels ().

Fig.4 Balloon occluded angiographic findings.
Pharmaco-superior mesenteric arteriogram showed
main trunk of portal vein and intrahepatic portal veins
under the balloon occlusion of the shunt («).

FH6FE8H25H

e M3 841

WATHEIC AT ) B2 L AR L 71295, R
FUERFRoBRFELESIEI L 2 B
TAE % 4 FFYERAE D BIEFEBLZ BRH 1z 7z 6, &
5121 A H#iz PV - SMV-IVC &#&icnt4- 2 38
B 24T > 72, ERMHELTIC 5L > T % 2
6F #¥)— > TP L T P-SMA #2175 72 &
Z 5, MIRARD S HFPIPIRE: D6 H % 388 72
(Fig. 4).

Sl&ENTCSF AT —TNERWT, HHEK
DN EHLIZHIKIC 5em X8mm (B XA
££) 218, ScmX5mm 2, 4cmx3mm 3
I A4 NF, EMIZ S5ernX8mm 2 M, 5cm X 5mm
3, 4cmX3mm 24HD 2 4 LEFEL /2, 2
A WHIE B P-SMA #i52 Tl 29 3556 5% IR 9
FWEL, MRARORMM L BRI TH5, Hiritic
FEE, T, MEEPRZIE % R 7 vk 1B TYes
L, 7 >reE=71% 145ug/dl L D 80ug/dl #Hi
FICAET L, 28/ RT3 iR o
WME LD\, PV - SMV-IVC 554550 28 1
%77 A, ZmH TAE Ko P-SMA &8 ¢35

. i
Fig.5 Findings of follow-up angiogram. After 7
months of embolization, pharmaco-superior mesenteric

i

arteriogram showed portal vein and its branches
clearly.
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Fig.6 Fellow-up angiogram of case number 5:
Pharmaco-left gastric arteriogram showed 2-3 fine
esophageal veins in venous phase. Preventive emboliza-
tion for left gastric artery was done.

AEEBPAZE, IR ONER, MIRAROHEH % 32D
fzh* (Fig.5), AHEIELHFIRMET1~2 %
D_ATEEFIRE 2 58 12 728 (Fig. 6), 3emX
Imm 2 AL 3f#H, 2emX1mm 24 L 248 & A+
> BV TT B 2R AT & B AT L 72,

fEF 3 (EM No. 9)

i % 4 9 Ly~ FsCy, RC(+)L () oAl
fpRA N LT, MRS bR (BUF EIS)
# 2 1T L, LiF,C4RC(—)Le(—) & filiff
MR T EE L 72, MM mERc, -+ 2R TTATI
12 F,CoRC(+) il & i o % FEsd L 72 72
&, PV« SMV-IVCE#& &6 L 2+ 2R EH
WRIREEE & Wi L, [WIREME, <)V — > BASHTT 28t i
(Dual Balloon Occluded Embolotherapy, LLTF
DBOE) #1477z, [BIASE#IREEH PIIRE R TRl
T LI ek % MARE & 3 2 R SRR L 72
RS 2 588, AR RFIRDH % A L T K##ik
l2HEH L Twidt (Fig.7) US, CT @ retro-
spective Z AT Tld Z DILIRFIRIZEE L 2 %A
-7z,

TR & S —> TH#EL, 2ADRAKD
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Fig.7 Angiographic findings of case number 9 :
Before embolization, direct portgram showed dilated
and tourtous pancreaticoduodenal veins (<).

Fig. & Angiographic findings after embolization :

Dilated and tourtous pancreaticoduodenal veins were
not visualized on direct portgram.

LREIFARE % coil 41, FHAMIC 6F /< —
> &2§EAL T5%EO 40m! ##: A L DBOE # #
T L7z (Fig 8)., #EMikl72bicibm s h,
147 A#%oNMEN R F.CL,RC(—) &iiiTe:
BAGL, FIFWICHEANL, 7T E=THEIE
110ug/dl & &5 T0pg/dl, ICG 15 43t & 19.3% >
5 11.3%lc i s,

HARK S $54 % H95
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IFFRSEZEHE D A BRI o e E A2 W T b 5 Il 8 5
DFHEINTEH Fere ), FIRFETTHERE B34 1 M7 2
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DFLENBD RS N BMEICH B,

L& L s, JERMEPE S 2 I 8% Inter-
ventional Radiology 7[5 { & L 724-HIZ B\
T, WA ARERE v ) EIEWEE> 5
PV - SMV-IVCRI#A&DMEFRR, Bi{&irR, mig2
Wi 2 B L 7288 2 W TR 5 L EY S B,

AGE D BRIR R 8U3 FZe5E, FINRIE JTERE
EERE LAY 2 IMLEIRE, ST =T
MAEIZ & 2 HFPEREE X ST b, Lo L e
b, THALE IR 3 AR B AL A A B IR T AR
WA T, TFATHESEIF R ORB4E & L THRBL
T 5726, A, HTOREREIZEL, FEL
THBIEBID S\,

FRMPT =T L EERS S DR E R
THZEEMT, Zoko T, FaydksiE
EEIRE T HHEEZLMAGC, BBREI T
I 3B, FIEERFEIELPO 46, FHiEkRiz
44 4%IZFTEF, MIIAEEREE 15, FRMEHF
¥ 2 B, BEREVEITIE 2 B AT B il s R I
RIERINTWBICTEL W,

L 7245 TERIRFE IR 12 25 ¢ [Hig 2 Wi sk A o
R L, FFEREERICNL ToUS, CT
UG & U 72 JR R iR 22 Wi A S S < AT
SNTWBHRTIE, b2k L aHw

FRE6FE8 H25H

M M3 843

FRMhHEE - T B,

— i E I PSSR IR o s Wi /R US T
BE—F US TRz 2 —HaHFEI R L 2%
0, ABIRET & MM & ULALE RS 22 L
9 5%, Z DLW R I FE IR 0 £R Smm Biffg &
HES N D, B E->TLREY, HW
IR 3 ) 5E LA C L ISR 13 8 B s 4 A 2, 7 &
DB L) R Z X% <, AT
IEREHER 5% TEDATHEIZ CT k0% 5.

L LZedse, BE—F USIC LD B IREHs
BbiuImRoFrLE, Fm, fi CEle, &
WIEE D REL F 77— US%AT7—F 7o —
US M) 28 85H 5, CT & US [EEE#%
~ oy BRI & L CTHe & AL, enhance
CTIZ L VIREE & RIzE &, ZDZWR ST ik
BRI T 7T~8mm Fifk & HEE S 4.5,

CT iz & 223 tkihic o L TR L 2015 5
0y, 274 RE% L Thilih %2, BABE TR
MHER 44.4%, HEBER22.2%TH HH5, T A
WR~DRHIALIT A EFIRD L TFTH 22 L h
b, HEENRE PR F2 L, dynamic
CT %° bolus injection {Z L % incremental CT #
BT 2 Z i & ) 2RO RN B,
L 72> THRBME, JLHPMRIH T RE 2% 5 T US
INVEHTHE, MRIGEMAEZEHT 2 2 &
T IREDZMA T, CTICL T 2K mh
LDOWIRIGH RN HETLVER: 22503
Y, RIEICBIT 2 BERGI, HEBIE L, 2
FRFUIBI S 2 Thv, KikiE 2 7 ) —=> 7k
ELTHGWLENG Z EidP7evdy, AT SRR
e BN BWIRHC AEFE R DA L2 ) 5 5,

SRR LW 2 L B ASE O 2T 3 A&
o, MEHORICEASS N, FIcHEEL,
SmmELUF TR M HEETH 55, MHi&OE
Smm LUF O 5G] Tl F ARk IC A% L 7208
BB % B &, DAl IR 9 S0 B 1 i 7 &
DRI F BT MG, EBE LR
FHENEEZ 55,

PV - SMV-IVC &gl X+ 26813, —h
TREEN I,  EE 2 R B o AR Y B 4
Mi% ke L CRBBENIITPRTWRIcTE
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G213 Interventional Radiology 5 1 T @
WEIL LW, ThFToEICREZLS,
Fouiing, 1) HEEIREOBEZ M, 2)
B T ENE TH 245, HERBIOMET L 1 T
PRI WDY,  3) RAEHEAT S M2 PR ZE ke 1l
DOMHILE, 4) BRI 5 MIRNEA
BADICHZET L5,

ASEFEE D A TH, BRI NT
WALIEPIIRINFE TCHEIC PR BRRE L, ARG, %
MO, SR BT A &I XHG L Tl 2 R ER
fERE R L TIHEONSR E 42, AI=EICIZER
flirhs, #HBFITIES— PRI & 0 bk % s
V, IEfREEAY I EIREEH PIIRN 4 7 — T )V E A
WEATTTRE & Zc 4%, AFG CITHEATHEE D & FARTT
2oV 3,

PV - SMV-IVC #1233 2 SR 413
Mic, Tomis, kel ERWEOBER, &
e, AR OV THIREE N T n,
FERRANT I e » TUEL FARM, F R,
MEARE I MEFIRO A b 5T, Rk
B IS O MERAIZ 100% TH D, WMAKIZHE
BTh-THHRMKER1IADZ D%,

INbLNZ ki, RBED LY D7 KBREIR
B TOERIESBTHICHITL ) 5 2 & 2R
LTwab,

Lo L Zedhs s B0 A DRI T3, 2EHR%
DPMIREETCHEAR BE O TR AHEL v = &, FEIRIELT
LWk N TR ER LS W &, AR
FEBRAEGI Tl 4 T -~ T WANEE LG nwZ ey
DG H B,

FEH RGPS S PIIRE BRI, EBEPIIRE #
EE Rz S —  BSHBRD 24T 2T L
3 B4, BEIRMET 7 o —F OEeIcizo L —
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