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Color Doppler Sonographic Assessment of
Intrahepatic Hemodynamics and Shunt
Patency after Transjugular Intrahepatic

Portosystemic Shunt (TIPS)

Toshiko Hirai, Hajime Ohishi, Reiko Yamada,
Kimihiko Kichikawa, Hiroshi Sakaguchi,
Munehiro Maeda, Naoki Matsuo and Hideo Uchida

The usefulness of color Doppler sonography for the as-
sessment of intrahepatic hemodynamics and shunt patency
was evaluated in a total of eight patients in whom the
intrahepatic hemodynamics before and after transjugular
intrahepatic portosystemic shunt (TIPS)could be serialy
examined by color Doppler sonography. In six of these pa-
tients the serial sonographic examinations could be followed
for more than one year after TIPS creation.

Within one month after TIPS creation, Vmax in the shunt
was ranged from &7 cm/sec to 242 cm/sec (mean : 142.5 cm/
sec), and the flow direction in the right anterior portal vein
was reversed in all patients.

More than 70% stenosis of the shunt could be diagnosed
by color Doppler sonography. When the shunt was confirmed
by angiography to be more than 70% stenotic or occluded,
Vmax in the shunt was decreased to less than 50 cm/sec and
the blood flow in the right anterior portal vein become
hepatopetal.

From three months before stenosis or occlusion of the shunt,
it was confirmed that Vmax in the shunt was less than 70
cm/sec or the blood flow of right anterior portal vein was
hepatopetal.

Color Doppler sonography was useful for the assessment
of intrahepatic hemodynamics, and shunt patency and pre-
diction of shunt stenosis or occlusion following TIPS cre-
ation.,
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517 — F 7 712 & % Transjuglar intrahepatic
portosystemic shunt (TIPS)Hi - D FFAIMATEIED Z2{bIZ
DV T OO RLTIPS HDshunt BIFFB AT 7 5 — F
77 HEDOFRAEICOWTOWE MIPR S5 5%, TIPS
ROFFAMATENRE & shuntfB D 2L & FEREAY 12 SRR B2
blzoTEoy— Lz#ERL2w, bhbhiihs—F7
7RI &Y, TIPSTRORERH 2 FFNIMATEIAE O 21k % FE4
IZBIEEL, shuntfRZERPAZEDRBMT & £ DTN OV THE
TR EG OTHRET A,

X S

A GUIFFEZE P S F3l - B ARIRAT LS M . TTIPS % Jitif7
L, #9—=F7 7L YTIPSH] - HOFANMATEIREDZ
b REET & 72 8 FEGIT, 6 AEBIIE 1 4E LN EREMEAY (428
HEZEL T\ 5. TIPSHIOITHEEIXChild 54T 7 F1H5B, 141
WCThHo7:. 4 Bl Z APE L, TEHER 8- 5 X 6
DHDFHEHERA) A F— Vi AFFEIIRZERAT (Segmental
Lp-TAE) #fiEH L Tv A, Shunt#BI21FA L 72stent DT
Spiral-Z stent 5 ], Wallstent 3 T, 1 1% B @
Spiral-Z stent/A |- Wallstent  stent in stent TH & L T\ 5
Stentff(dCase 648mm T, MOIEHIILTIOMMTH 5.
Shuntldcase 125 F#HIR & PIIRIEAE DI, fhodERIEAS
JFHIR & MIIRGFLDMICTER L v B, #Erds, 360 4
[ DshuntEffzg &, 3 FIZ 3 [ OshuntZHEAZE VW9 bl
I L DR L, 4 B LCEP 7 [ o BB E % fEqT
| 7=(Table 1).

vl &

F9, TIPSHOEHERER Tstent A5+ 1 2R L, shunt#f
WRIFICBFL TS L MR L. BFEREE, %2
PERHMBAE CHiEAT L, FRDEESE Cstent % MEREHE, shuntH
DA T —FROEGE L FETRE(Vmax), PIRAKERD
Vmax, £3ERTXIRMIR2 RSO MLGE 1, AT 3T X8R

H A!J;JJK%HL 556 %‘ % 7
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PR 2 RN BEET 2 A CHFEIIR O Vmax % il L 7-.
P13 4 Tl DI RHE TIPSR I B ko % LT
FH L, shuntP@Vmaxidshunt® FIREITHIE L 72, 2
B, TN E) 2= AlE5mm, F77E— A4 &M HHE
DT HAEIIOELA L L, MiEHMZstent& Ff7E LT
FEERIE 24T o 7. FABMEDIE £ 7R L 7260 Tl s s
Vmaxd L7z, FAIE LT3 EEHIIL, 20 % flElE
L L7z, #BEEEIZ 1 ~ 1188 T, FEAMIZIEITIPSHI,
TIPS, 1, FDHKkid2 ~4 BB 2 ITRELHTL,
— A7 2 ~26[0, GEH12EMETL. DEOF—FHh
5,

1. TIPSiE% 1 & A LA mATEREDZAL,

2. Shuntifoh 5 — F7 I A,

3. ShuntPIVmax & shuntBifE & ORE,

4, FFAZERTEIRMNR 2 KOG 1A, shuntPVmax &
shunt B & DR,

5. FFHERGAESSAE & FFAIMATENRE & DRI,

6. FFPIPTIARILGE 5 16) & T RE & o B,

7. MIRAEEVmax, FFAENRVmax D8 & shuntBfFE & O
B, @ 7HBIZOWTHRE L. SAREL, M
RT8000 & LOGIQ 500T, 3.5MHzI >y 7 ATIEfRLT4
FRLE. &8, BEEREIETEZEO—ADEITL
7z

i R

1. TIPSE#% 1 # ALIAOMITEREDZE 1L

TIPST% 1 1 A LA ®DshuntPID 71 7 —FIRIZEH BEF T,
Vmax (387 ~242 cm/sec (F34142.5cm/fsec) Th o7z, FIRA
#OVmaxld, TIPSHTIZ1210.8~35.9cm/sec (FF3419.2¢m/
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sec) #R LT 7225, 20.8~48.5cm/sec ((F438.4em/sec) 12
FR U7 FAARERTKIEMAR 2 RIS EBITIPSEIL (2
FIEZ R L TWehs, TIPSTR 1 A AUATIRETOLREST
WATHE & 2o 7z, FEIARIETIPSBIZEHASH §ETH - 72 2
51T 125.3cm/sec, 21.9cm/sec TH - 7=DH%, TIPSTE 1 1 H
LA 4 BUHE~1 1[0 0> FHE1342.9~88.4 cm/sec (FF-3
60.6cm/sec) 12 A L7z,
2. Shuntf8M A5 F7ZmMA

A TshuntBOFE AT EET, TIPS fHshunt RIILFEAT ELIT
Tdh HEHICIIB T~ FTldstentHHIRF 1. 2 — 1Tl S h
Mg o —Thorz. B T5— K7 F7ETIdstentAERAHS
LIz bh7 ) o T —FREN 7z (Case 2, Fig.3(D)).

PAZE F 721304215 12 13B € — F{& Tshunt Y IZA#T I —
O¥EEHA 2 FITIZ Siizh, BE— FOATOBMIE Hi
Thot. #7— F77ETIE, HZED 3 FlldshuntEBi A
T —FoRITE RO SNTBITIE S Td - 72 (Case 2, Fig.3
(F)). 3%l 4 mofEzE® R 2 BIE, shuntPIEZS 7 —FR
OPMEDRZ BN, FOIAL L Y R THIEATH { 2
WS xy Mo TWABI EDSIkEESITE, B
HERETT0% L) EeZehvERl S sz, WEEAED 1 Blidshunt
P& A T — TR SNRWELA S ) BEHE L ILPAZEL
2 L7- (Case 4, Fig.4(A)). L2°L, shuntMOHFEHIRHT
FETHMT % Hid T4 % & MLAGEEE 132 ~ 10em/sec® to and fro®D
M ATERR S L7 (Fig.4 (B)). Case 1'TIZ70: & 107812
TR EHEERIC L VIEIHRENTWAA, EED 18
RIRTIZ i dshuntER I 5 T — TSRO SN o5, 18
#1213 Vmax Scm/seckEE DFE<2 7 ML AR S iz,
3. ShuntVmax &shuntfifE & ORSE (Fig.1)

TIPSz 1 7 A A @shuntPIVmax 24 T87cm/seckh T
&Ho72h, EFTVmaxidfi4 BT L2552 53580 i

Table 1 Summary of the patients

Nomamsex  byUS ey SIS raphy (weeks)  Hepaticcoma | Ol dlassfoaton
1 B1M* 118 Spiral Z 70, 107 : stenosis - C C
2 54M 69 Wallstent 36 : occlusion, Reca. - B C
3 43F 66 Spiral Z + 23, 51 : stenosis, Reca. - B B
Wallstent 31 : occlusion, Reca.
4 56F 65 Wallstent 34, 58 : stenosis, Reca. - B B
5 69M* 60 Spiral Z 27 : occlusion, Reca. + (4w) B B
6 61F 59 Wallstent 57 : 50%stenosis + (5, 8W) B G
7  63M 2 Spiral Z 4 : patent (dead) - B
8 65M" 1 Spiral Z 9 : patent (dead) B
# : complication with HCC ~ Reca. : Recanalization
T84 6 H25H 13
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4B ED H W IZHAESHR SN, RS EZD
shunt*Vmax(350cm/sec L FT®H - 7z,

4, FFAZEREKIEPIR 2 RAFOIAKHE, shuntAVmax
& shuntBafE & DESE (Fig.2)

TIPS, FFAZERTKIMIR 2 Kok x4 Top T8
#aL, shuntPfiVmaxit87cm/secbl ETH - 7245, shuntPd
Vmax 1354 1IKTF L, #10~20ET 6 #ld 5 #11370cm/sec
DT Eorz. T0emfseclTFEBo/-lmL ) 3 ~ 4 M
2i350cm/sec LA & 22 0, Z OREHH & AR L CHAEAT
X IRA XA T D O NEATHE IS 2 b L 7o, B3SO
720 FAZEDSHERE S Mz @ 3 o A i 12 idshuntPIVmax 13
70cm/secEL T &2, FFASERTX IS FIRKL O FiAT 1D & IE
ITHE~NDOELAR b,

5. FPMERAEZRIE & FFAMITENEE & DREE
Case SDTIPST4 4 #H &, Case 6DOTIPSH: 5 HH & 8 8

BT — F7F—i:12 & ATIPS#EDMATEIHEDHERS & shunt BT

MRz 142 THATHET, shuntNVmaxid, FhFH.107, 159,
120cm/sec T o 7z, 2BIIESHE L 7= FFERGE (2 M R i 98
¢ *i*%*I%L L7

. FFAMIRRm 5 & FTAEEE & DREE

TIPS 1 SELLNT, HFASERTKIS MR ASET L T vz
WAL, Case 14%%7 5 A, Case 2(x#12:8, Case 3134
1038, Case 41343958, Case 5(3#91438, Case 613 1 5[]
Tdh o7z, ChildHHIC & 2 FFA%RE D RF I o fEdE A 6F
MDCase 2 & fFHIIARE* £46F L 7-Case 64%, Child44EBA>6C
CBAT L7248, MEF TS SARB kiAo kdo
7
7. PIRASEEVmax, BFFABIARVmax®iZ@ &shuntBifge @
B3t

FIRATVmax, FFABIIRVmaxiEv-9h & TIPS 213358
WZEH L, PIRAERVmax (28 4 OFEH]TlEshuntNVmax &

I ERAE DFRED A H Tz, Z ORFDIFAZER XM IZIZEERT, B4 KT Lz (Fig.3(H)). LaL, MlkEE
(cm/sec)
250
Sever stenosis
200 [Il or Occlusion
Recanallization
150
100 \
-
ol .:XEZJ Fﬁs‘
/\hi_/\ — Fig.1 Correlation between shunt Vmax and
‘""\ shunt patency
0 7 20 45 S0 5% 8 ES When the shunt was confirmed by
(w e=ks“i angiography to be more than 70% stenosis
e, or occluded, Vmax in the shunt was de-
creased to less than 50 cm/sec.
TIPS
(No.) i |
! . . f hepatopetal
i l flow
“ . hepatofugal
flow
3 3&9
4
5 A t | Fig.2 Cerrelation among intrahepatic PV
‘ occlusion flow direction, shunt Vmax and shunt pa-
tency
6 :ﬂl-__-lmliL ] stenosis As Vmax in the shunt is decreased. the flow
direction in the right anterior portal vein is
0 10 20 30 40 50 (weeks) changed from hepatofugal to hepatopetal.
From three months before stenosis or oc-
ShuntVmax ShuntVmax ShuntVmax s clusion of the shunt was confirmed, Vmax
X 70cmisec QO <7ocmisec <50cm/sec Recanalization in the shunt is less than 70 cm/sec or the
blood flow of right anterior portal vein is
hepatofugal.

HABERSRE 8556% 75
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DOVmax I ZTIPSHI 121£10.8 ~35.9cm/sec, TIPS 1 71 A LA
1320.8 ~48.5cm/sec LIEFIZ L NIEEDENL o7
AENRVmax %, FFHIRZREIESBEBITIE, shuntPIVmax =
WA #Vmax & FEREOFEE % R L7z (Fig.3 (H)) 2%, FHflifasE
APEE T2 B AT AR 2RO 2 WERATA L L
7.

fiE i

Case 2 : 51i%, Sk, JFZEICrE ) AERHIRE A L TIPS
%47 L7, ShuntZRlZ 12 10mmEOWallstent D32 S,
TIPSHT# TMAR & T KR O E B X 19emH0 2 &
10.5cmH20 & %2 o7z, TIPSR 2 BB DA 7 — F 75 1&H,
EHEE QMR O — L L THiH SN B stentN IS 7
— R &1 (Fig.3(D)), shuntVmaxit126cm/sec, MR
B Vmax$58.5cm/sec, AIERTRIEMIMR 2 KaFE ot
[T e, FFAEIR O Vmax1350.5cm/sec TdH - 72, Shunt
PVmax, FIRAEEVmax, AHERIFKIEMIR 2 KO DML
J5l6), FFASERT XS PIR 2 RSB HRE T 5 FFBIIR O Vmax
DB % Fig.3(H) 1278, ShuntMVmax, PIRAFHEVmax,
FFEIIR OVmax i34 1T L, PR 2 RO DIMLGE A&
1% BESL EBEME LD, 23 LEIZNETEE & 2
72, 23BEB DA 5 — K718 TldshuntZ H 7 — ROk
AMEDR SN, T OFALIEELGE & ML HEEE 25 720
A 2D Hh T —FnER L7 (Fig3(E)). ShuntIVmaxiE
23cm/sec, IRAEEOVmax325cm/sec, FFPHEIR D Vmax
[425.4cm/sec TH -7z, 36 H IZidshuntND A T — 'ﬁ?lj‘
{4 L (Fig.3(F)), #HDEHEER Tshunt AZEDHERR &

7z (Fig.3(B)). FFHREAEILL Tz iif)Smm@i\il/'— M
THMEL, FFRAMIRLTZRE L. BHEBROH 77—
K77 1% Tldshunt DPEDHS0% 2 7 —FRBRH N,
FFAZERT IR PR 2 Kok N T % R L 72 (Fig.3(G)).
Case 4 : 565%, V. FFEZEICPE S SERHREI O LTIPS
ZHEAT L7z, Shunt#fiZIZ10mmEOWallstent 25 i ST
VWh. TIPSEDOMIR & T AHEARME OEEII9emH0, TIPS
#2238 F TldshuntIVmax E100cm/sec Ll FTH - 7243, 24
HH 1Z1E70em/sec L, 287 H 121250cm/sec LT & & =
72, 2638 H DRI FFERERTXEMAR 2 ROBINETTIE % 7R
L7z, 34BEHD A T— F 77 & iEshuntIZ & B 7 —FR
ENBWERIAD 0 EBE Ik FIXBIZE L B L7 (Fig4(A)).
LA L, shuntP@HFEIREITRFTEHT % 56173 % & ML
FEl1X 2 ~10cm/secto and fro® ML A5HERE & 417 (Fig.4
(C)). EEEE CIImENE (Fig.d(B)) LBl S EREL
728

Z =

TIPSEOshunt BFZHHIIEETH Y, FOFBBIEIZIE
EER L FERICH 5 — F 7T S, shunt Ot
BiER N T —FRDFED LR HEOSZMATRET

FHsE6H25H
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HAHEOWEIHE INEY T, AT - V77, FELn
RIS K LT CTE A L AR, S RIRETY)
T F A A THAHAOMIFIRED R T & 51—

Ty HA. ShuntflfFEZHoHI2, hF—TVEEAL,
EEAEZEA L CEETUE, ElRERENEZRZ S
ZEIFTETY, AMMNRRETOM, MmiEhm, M
HREMA Z LITTERY, LA T, TIPSEFIDOREE
B, EEERCLIWENLZELEMEDATE
{, BF—F7FEICL ) AN RIRETOMTEIREDZ
LEMmarZ L3R OHHIETHAH, LL, ZhFET
IZTIPSTE DRk 4 Z MATEEOZALR, 1 UL EIZh7 o TR
B B 9 — F 75 i Cshuntih 2 A IMATEI REDHERS &
shuntfifFE & OB % B2 L /- E A e kv, RFgED
LTIPSTH O 4 R MATEEDHBSHL L), B T—
75 TRAEBET S L TOEHERREONE, Fik
DOF DN TERLERIHFONIEEL TV S,

TIPS #:3 H DIFAMATEIEIZ DWW TIE, ThE TOHE
06 L [aEE, PIIRARERO M EEATE 22 0, WA,
TIPSHI A MR & TIEATEZ R L Twieds, A%
BIEIEMIR 2 R4 i dshunt i2[@) 09 L 9 S & L7z,
PR K PIIR 2 RO DSEF TSI BWTH2 B A
PiEH SN, FHERRIEDTA SN 7zDidCase 5& 6 DA
T, WEFNLTIPSH: 2 7 HEWAIZEIE L Tz, MIBREEES
Tifiii & B WL A%to and fro & 7 o T 725 T I
FEDSA &Iz & O EADH BYAT, FFPIFINR LG O35 720 F
B, FFEEOHZ b hwnweEZLNE. LAL,
FFF IR PR A SMEA T 1 00 B A2 1 PP R D 38 IS 1B b A B
¥, FFAMIRDIEATHE Th UL, FFPERE D SEHES % W] HE
AV EEZ 5N 5, ShuntPIVmax 122V TIE, PR
FESSIEREOVmax 13107, 159, 120cm/sec & TIPS 1 # H LA
DshuntPIVmax O F¥142.5em/sec & [FIFEE T, FHERGED
BE EshuntVmax & 1xd F VDO ZWb oL Bbh b,
ShuntfFELshuntfEig 122V TH B & A EILFRD Lo
7o BFEDIRIE, FFASERTXIBPAR 2 SR siifT & [FRE
RO EAAR SN, FFHIREIE G BEB T IRIEIT IS
b3 5 OI2e CCHNEIIRO Mt #E K T§ 4 2 & 250
AN, FHECB S MR & BFEINR R oA #E R IR T
HBFLIEEENTL,

# T — F 7312 L AshuntBHEFEOFBHTIZ DWW T, shuntEp
A S UE, shuntBIFEDOZWATTEETH 5 £ DD
R ENLTH, bHbNORETIE 8 FIEF TRl AT

'f*&)o 7z, L#L, BE— FEi{%O A Tldshunt BIfFEORE
IR HEOBEIIARTEET, hI— F77EE
A LI VD TRMATREL 2o 7. HEEL
AT OHMEEA Tshuntif 2 L7234, shuntEil3EEED
AL L, AR EZR T ldshunodB o LHE 13 FINR A ¢ 135
Fizmp ) &9, FFERETIRERT2 5 E S5 K9

R T T & AT I S 728, 4FIshunt ot
WoomEoMRrRETH L. iz, LESARONEE
FATILEOHEIC L AT —F 7 7 7 FANHW, £ZT,
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Fig.3 Case2 b54-year-male
A : Direct transshunt portogram im-
mediately after TIPS creation.

B : At 36 weeks after TIPS creation,
TIPS direct portogram reveals shunt
fomisen) occlugion.
140 hepatopetai C : Direct transshunt portogram
after balloon dilatation.
120 / Right PV L : Color Doppler sonogram at one
e week after TIPS creation
’ — Shunt Vmax Color indicating flow fills entire
1001 | Main PV Vmax stent lumen. Hepatofugal flow in
the right anterior portal vein is seen.
80 s Right hepatic a. Vmax E : At 23 weeks after TIPS creation,
a mosaic-like color display is shown
60 Recanalization in the shunt. This finding predicts
the shunt stenosis.
40 F : At 36 weeks after TIPS creation,
’ color Doppler sonogram shows
20 e S i o shunt occlusion (arrow).
Gi : After balloon dilatation, flow is
0 \ again seen in the shunt.
1 5 10 15 20 25 30 35 40 (weeks) | H : Hemodynamic alteration after
TIPS (case 2)

Fig.3(H) Hemodynamic alternation after TIPS (case 2)

16 HAERSE #5688 £75
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Fig4 Case4 56-year-fernale
A : Color Doppler sonogram & =
shows color defect in the shunt
(arrows).

B : Angiogram reveals severe §
shunt stenosis.

C:InFFT analysis at the shunt,
to and fro waveform are de- =

tected. % - - ‘C;"’iﬁm'i

Bt —FREBLOIZIE, HIBREOHES, 7
NENOMFRE IS CIZBEA T — VR 7 1 V7 — D%
ENVETH Y, FFTICL AIMEEFEEIEOHHIZLETSH
5. @Eﬁ—:“b ﬁq%eg)uzliﬂiﬁ%]%—'a/fﬁém ::(‘ ﬂ?" 1 ﬂélfé’lurkl
WHiAT L7z 9 — K778 Bl 6 M T—3 L7245, 2
WEh 7 — ¥ TIIMAE, EEER IR L DM

ENT. —EHLBIEETION Eosesd 5\ Wit %E
T, 2hEDT0%L ORI D T — F T FEOHTH

Hgge Bbhs. L L, BEOHZEIshuntilh S H L
TWwa Z &k, REWMHITFMT & FATRIMLIMET 5 Z

ENSZVI EPLRENFREEZEZ NS, IEREY

Eh T — R 7L BBEIA—FPBI 2D/ 0, Zhid
JERER I I3k CHREEA F E A L THie LA ICI3ER
ENTH, EHNLIRETITEDMIEAKEL Twizzo
(29— F 75 Tldshunt i ASFoR S N THERR % 2
Lizk#Ez 6N, 1 FITIEIFFEHRE Oshunt N TFFT AT %
WEAT3 % & MUATEE 132 ~ 10cm/sec D to and fro P ML A5
BN, F7z, Mo 1 FITIIERAEDHER S WD LERMHTNZ I
shuntPID ML 7 D o 7275, 1 A% OH 55— K75
ETRERIN TS, ZORKIC, BREEMELTWERL
ThH, MSLECEIZL NERI MK HER I
D, toand fro& % V) AR 2 MK A H S Nk wiEddH

ER84E 6 H25H

5, Z @éiﬁe?lﬂi #7— K7 F8:0, FRT#ETEEHT 52
L@ BELRET AL THLIBETRLEDLNS., &
DFEFRL, shuntBIF ORI EREEZ T TR AT —F
T L BFHEiEGFHT 2 L BT R L T A L Bbh
5.

ShuntP O Vmax DHE I Eshunt BIFEBHTICEHTH H Z &
HPEICHE XD, Biubld shuntPIVmax DEIIE % shunt®
FIMRE CHEAT L 72, HI%ES % shunt O FIRREN & L 22 2E IS,
Z OERALATEE M E — & LMD % T AEDE/NFLTH
LIk, HEOELBVEMRPLZOEMUTIEY 2y Ml
REFEIC L Y, EMERMITEEIEREES Z &, ik
BNLEFHIENFIE LR TV I L 2 LDz fﬁ)%. Zh

FCOHETH bbb L FREOEHM TRl Tna Z
L%\, ShuntPdVmaxid, TIPSEHE 254 4 J&E D
IZHeEw L Y, FORIRAIET S 525 70%LL EDshunt
RZehFESE S - L 2V Vmax lE50em/sec LL T T
1, shuntPIVmax 50cm/sec L T ldshunt$fzg 2 PAZE DB
DHED—DIZ G b LEZLNS,

KIZ, FPAZERTKIRMINR 2 RSB DIMEFETT [ & shunt P
Vmax DR E A B L, shuntPIVmaxH¥70cm/sec £ 50cm/
seclZ7z o 72 REHAICIZIZ—3 L GRS SIETREIC 2L L
TWAZ EHHIBH L7, ShuntPIVmaxidfllEERES H Y,
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shuntS& A DRI EFR DL EF I SAFIET T Z DfEATR & (&1L
TAHUREEDH L. Lo L, FAEERXIEMIK 2 ko
MRS BIEDEFIZARLIRETHETE, RECT
DD EHFIEASND Z AR, Lzh =T, shunt
PVmax & LI FFAZERTXIFEMNR 2 Kt o Mt H R O NEST
HANOZEIIEH L 9 Ashunt O EELIRE L 2D )
5. F 72, shuntPFIVmax 70cm/sec LT & FFAZERT XS NR
2 KD ML T OZAIE, B Thae L ZED
RENBHIAHATL VIRA BN, shuntBEZgD Pl TTHE
LEZ LN,

TIPSIZ & ) FAIFIIR Eshunt FEA~OMATEIEE R L, &
he LA ATA L T2 TREEASSH 525, 1 SEOFSETHF
PEREDTH S D ICEBAL L2 L BDN D FERIL 2 PlOA T, #
DA 1 BHIEDET 2 I OB KABRE T, Tk b
FEEDMELE 2 b, F/Mo ) HD FFRPMIRIMLGTEAS
M ERLAMIEmIE L, MoERIZE~THEL,
TIPSHSFREEDEAL L HET L EFA L IFR e E L
bz, iz, HHiRaEE6E, JEEHEOM THEHEICS X
LRCBIIENEE L, 4, MRS A2 TIPSO
WIEFIEEIT 2 L BDbNEYAS, TIPSOPRD 1 EZRDIF
e Y 2 R G ARPE 5 H % (W

PR DO Vmax L IFAEIIR O Vmax DFE#IE, FEARAIC
{ZshuntNVmax & & {P7-FB % Rm90%5 MRAEGTIZE 4
DFEFNZ L BIELDEHNE {, shuntdEzEZ Tl 5 —FD
fEZREET H I ENHEL V. T2, FEIROVmax I 2IFH
RS OFE ) T ldshunt O IRE I IZ IR 2 { 2L 5 2 &
5, shuntBIfFZHTOFREE L 132 5 o7z,

1 FEDFHBHIZ, 6 F ALLPNC 6 Blep 1| BloFksz L 1 Flo
PAZE, ¥ 7 AT 1HIDkZE, 8 7 A EIZ 1 BIOPEDFE
RESNFHELTHh5, o 2 fldHoehHER s h, TIPST
shunt#f DAL HZEATR Z 2 DIZHR LB TH Y, T
fli7e EORARR R ERD R SN A F TEMM AT

HUEENH D, RO B LT C & 5Bk
13 Z OREBEISE IR Il LT B, DI
6, 77— K7L Bshant BIEOZWIZ, shunt D
Vmax X 7 7 —FROFEIIT Tl  FFAPINROILG D
TACRBET A Z L OGAMEFHEEE 2o 7, 72, E#
TG T AE R DR S NAK 3 B ALLET & b fhze 20 H
EFREEXTHL ) B OPOEEIRZ D T L ATRESR
Zlh, FBREOMILI2 ARTENEE LW EER
Lz,

F & O

1. %19 — F7FIC X ) TIPSHI- BOFAMATEIRED 2L
TREIICESE TS - S EMEZ MR E L, #7—-F7 58
12 & B FFRIMATEIREOZEL & shunt BITEES T L A3 2 5 i
TR LA,

2. TIPST: 1 41 H LI DshuntPIVmax 12441142 5cm/sec T
FAZERTRIEMAR 2 KA EBITIPS TR AT L 4 -
7

3. AT F7ZHEICE DR AIEOZEI A EET, shunt
D70%LLEFRAE F 72 IS PAZEATRERR S 720, shuntPYVmax i3
50cm/secLhF, JFATRERTXIEMINR 2 RTBHINEFTIEE 72
A

4. ShuntDPAE L 7 IIPAEN TR SNS 3 A HRT L U shunt
PIVmaxid70cm/sec ELF T 720%, IFAZERT IR 2 o5,
WENEATHEE %2 o 7z,

5. 17— F7ZETIPSHEOFMIATE)EOHIIE & shunt
P2 B & OshunteZE R FAZEDOFRICHHTH - 72,

AE L O-—iE, HE540 A AIRE SRS (19954E 4 |, 4
TR BV THEREL.

X [

1) Surratt RS, Middleton WD, Darcy MD, et al : Morphologic and
hemodynamic findings at sonography before and after creation
of a transjugular intrahepatic portosystemic shunt. AJR 160 :
627-630, 1993

2) Ferral H, Foshager MC, Bjarnason H, et al : Early sonographic
evaluation of the transjugular intrahepatic portosystemic shunt
(TIPS). Cardiovasc Intervent Radiol 16 : 275-279,1993

3) RATIGE, ILHEHRETE, ERER, i PIRETEIC ST 5
TIPS AT Hi#% D MATBYRE — B F 77 & 7 Het—.
JSAIR 8 [ 85-92, 1993

4) Longo JM, Bilbao JI, Rousseau HP, et al : Transjugular
intrahepatic portosystemic shunt: Evaluation with Doppler
sonography. Radiology 186 : 529-534, 1993

5) Foshager MC, Ferral H, Finlay DE, et al: Color Doppler
sonography of transjugular intrahepatic portosystemic shunt
(TIPS). AJR 163 : 105-111, 1994

6) NI, HrERE, Bl K, b Sk 7IHEcLs
A8 SR 1 S PO P A0R B ARG LA 40 T 7 0 PR ML AT B RE D 4
At HIHEE 92:217-223, 1995

7) Chong WK, Malisch TA, Mazer MJ, et al : Transjugular
intrahepatic portosystemic shunt : US assessment with maximum
flow velocity. Radiology 189 : 789-793, 1993

8) Nazarian GK, Ferral H, Castaneda-Zuniga WR, et al : Devel-
opment of stenoses in transjugular intrahepatic portosystemic
shunts. Radiology 192 : 231-234, 1994

9) Sakaguchi H, Uchida H, Kichikawa K, et al : Combined
transjugular intrahepatic portosystemic shunt and segmental
lipiodol hepatic artery embolization for the treatment of
esophagogastric varices and hepatocellular carcinoma in patients
with cirrhosis : Preliminary report. Cardiovasc Intervent Radiol
18 : 9-15, 1995

HAERSRE #56% #7175



