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Abstract

With the increasing use of transjugular
intrahepatic portosystemic shunt (TIPS), we
have obtained a breakout progress in the
therapy of acute esophageal and gastric-fundus
variceal bleeding and refractory ascites. whereas
the patency of stent and hepatic encephalopathy
(or namely portal-systemic encephalopathy,
PSE) after TIPS become two great problems for
TIPS. The patency of stent has been improved
greatly after the use of covered stent such as
Viator stents or covered vascular stents. But the
problem of hepatic encephalopathy has not been
well solved. In this review, we try to explore the
pathogenesis of hepatic encephalopathy and its
prevention after TIPS.

Key Words: Transjugular intrahepatic portosystemic
shunt; Hepatic encephalopathy; Portal systemic en-
cephalopathy

Liu F, Zhang CQ. Pathogenesis of hepatic encephalopathy
and its prevention after transjugular intrahepatic

portosystemic shunt. Shijie Huaren Xiaohua Zazhi 2009;
17(8): 798-804

DA

W A 22 K Z AT W 114 4730 R (transjugular
intrahepatic portosystemic shunt, TIPS)#j R 157
B, L ERE B R IR L B o Fe i B
VR KOG T 7 d, AT T RaUE st &, K,
TIPSAKJG X R e F M B Ae B A & R 69 I 14
fiz & (hepatic encephalopathy, HE)S 45 4 44
M Jis 5% (portal-systemic encephalopathy, PSE)
A B ARTIPSH AL 4 7 KA, A] 4 /2
EHA (R E) X RGRE LR G, FRHRK
W E; G A RIFRIRAR G MR, KA
AT B R R AT A, Esit—F ik
TIPS AJG % — MR- i J 8 & A1 L.

KEED: B EHFRF MRS, FFIERGR, 4t
Foi

Xtg, KEE. EREFIFAIIEDRAGH IR ARG
HI5. BRENBIRE 2009; 17(8): 798-804
http://lwww.wjgnet.com/1009-3079/17/798.asp

03515

JFFAE A 2 45 P A i IR 993 (O 2 P JHF 26 L I R
JFFI B e M T S5 ) (R 2R B B, LA
AR RACEE I, o T R FR S AR, JHAE
BN I ik, AT ) ik [ 90 i i AN 512 1) ik v
F, B ER I TE i, e A3 JF & L ig i
M BRI KA. T R AR s
I R LR S 1 A BRI R YT R B B L
B AERE O R, AL S EagbiE
L K PR R AR AR AT ORI, ik 3 145
R3-SR EIHALTE B i B K W RHR ST S
Tonk RPEBUE K S IR P E S HL2-5 d), LR
gk AR SE IR 7 AL 98K, T LRI 2L
R H B R I RAE T A6 T ml ge g oK. i 2¢
TIPSIAYT AT AMRHE B R H K il
JFF I s 4 25K v, i ELA S M I 2 A A v
I FLT Rk A v 7™ S5 i R P AS A IR B R,

www.wjgnet.com



N, F. SREFFRIWADRA BTN &N B

799

M 224, ATIPSN R, HFHAI0 /0.

TBIT AR WL s, FEAR AR ARG Tk =
FE R HIERAE, 5 H oy B TR R R et T
LRI, WA SZIMIKEE A, (HTIPS G S 4k
FUA 5 JH-PE Jiiois 1) ) 4 24 IN G646 TIPS I K g,
[[ipURces i1 S VA= il TESC E /PN
FIRRE, BBl “TIPSHE ARk | bit
TIPSH FH AW 0, TIPS J FF 1 i s 1 4
HFELE T — AN NS H AL

| BREFFAINUEDTR

28 7 28 I IF T 14K 23t (transjugular intrahepatic
portosystemic shunt, TIPS)FHRosch T 19694 1 4%
HHATEhPI ST IT. 19894 Richter B VX IR,
Fi 220t 20904, FNEA BRI E, S
I R I AN BT 386 22 . TP S8 %% 0l 51 P i ik e o
Ja, Wit ge, B FRIEME S, EFRE
LR KR S i T, 3 PR AT K s
71, MHERNETT R, FZH THRI7 TS |
AT P B I i 5K A 3R H ifi (acute variceal
bleeding), & MHMETHEHIM K (refractory
ascites), FFRERE AT IS5 E A 55, AR5 BASZ 488k
25 R I3 28 32 16 I R R R A 28 W e,
a7 N PRt H AT TIPS =2 T W R TT
55 A s O W= B o S N 2 S N
#. TIPS I TG R K220 1H 20K 32 2 W AR
SCHE, T TIPSAEH P % i Ji 3 B R 4549 AN
05 R AE I T 20 I P 3 A (R R B 1)
TP, Y 380 S 2R R [ AN T ) 28 M IO T
51 S S R Bk 7 o P ZE (BT HE 2 0. 4 K
IRl BRI ST UE SE, TARERAE F 204 50%-70%, 2
fﬁj}’%?ﬁ?% j‘j 80%_ 1 00%[1-3,5,6,8,18-l9,23,25,27,33,40,42,44,47,66],
DRI G R FH 52 BRI SR 4. 20120400, 7
1A 32 4R Viator TIPSS & FH SCHEII M, Kb
FREAR T S4B e 2. s H AR5 BRI T, 78
IS BRI VR AT 220 0 0%-20%, 245F B8 24
y\j20%_40%[1-3,7,11,23,25,27,33,39-40,42,44,57]. ﬁ)\ L[:t){%‘%
SR G, SR IS s “TIPSIRYY
(A3 AR K™, SR, TIPSA S s
() i) B 246 AR AT B i g 7119272858 L 28 e g
BN FH 5 AR P o B P P £ A 2.
PE T PRI Rl 7 S SR H IS, 52 TIPS
iﬁﬁ‘ﬂ@ “« %E—_‘/I\%g ” [2-3,l1,23,25,49-51,55,66,71].

2 TIPSIESTRIE AR ey &2 S 6l
TIPSJ& 43 P 2 AE WL, HRTIA N 22
A3V 5 | B 7 A S w2 (5 LA

www. wjgnet.com

MNHy/NH, 24 F) 51 1 R 22 R S8 D fig
L. 5 I AH ), 2 B2 i 2R P T 4
5 | i PR 2% P O A P A 8 3 BT 1) R, K
TR A9 K o () D sl o3 i ME I (portal-sys-
temic encephalopathy, PSE)5 T 14 /i (hepatic
encephalopathy, HE)A[R] 3 2R LA 73 5 | BX
INEMHE: EEES () EES R Q)G
FEC U AL 38 (K0 AR A0 (3) 23 UL I 9 1 i L 9 1) e
A TEAE A, /.
2.1 457 TIPS)E A& L1 1A 5 il id
T, A 43 W A A PR SR T % A R AR
YA IHF I At 2 1T BB 0 N AR R, N A Y
FAE, MBI . gl AR e ) T i
i ¢ i T, AT AREE P 2 WS ) 5 ) o
25 5y BN N 51 D RE IR 2L, JEXTPSER)
RAETFBEE SR OREVIHR, DR NHE
FHFERE vk TPSE/MHERI K, Dig K
HomENZ, SRS Z, @il
MERFMAZEE S, R 5| PSE/HEN K
$[1~10,13714,16,18,2872934,4&59]'
2.2 iR JE AT RE ik 6 AL BFIE R — AN E KK
AU 28 T, R e RO ) P e A A iR, S
BT T0%SET K AL M R B AL Tk 37 1) sk
AT 2 At g2, R A B2 4 A G R
IEFER IR SE, B30 Thag. B TIPS G L)
O 0L 378 4] 7% Ak, 5 e 55 T ) e (9 A2 4k, T 1)
BE A 402 SRR JEE L vk 1 R oA IO T 1
Ak, MITYeE TPSEMHER KA. I, TIPS A
HH S 118 ) B 10 Pk L 8 P R4 %o AR JEF 2
Hlil%ﬁ E@jiqjﬂ:é%:":—%ﬂé'ﬂ;ﬁﬁ [l5-16,26,41,49,56,60,67,69-70,72]-
2.3 HifJG R LA 89 O Talan ef al W %25, TIPS
J 0 Y IS 22, P 3G, AN 5 R s 7K fie,
IE 55 T BB AL, 1 ARAT TIPSR T If &
WS BIAFAE BN 5 By 3 n, M —J7
[HIAFERE T TIPS i o i 7 5 2 I 38 0 /5 5 1 A2 i 7K
JP PRI AL, R SR 3 . i B B ) S i A
SB, fERAE R L ARAN URE ) 5 3 T
Sy AL K IS B A TIPS 433t 5 I i 4k
R TIPS 45453 H i A L2 4sotot6a73],

B2, TIPS G & A I i s 1 AL i A
B, FARTOL, MAFdE— 2 Wit sT. Hurka,
TIPS/G RAMPSER i — 22X 5 oh: PSE T I
PSE [, PSE [ 2457005 BV R A PSE, 7R
ArE AR, By mmmEil. WA
I 55 35 PR A Ol F R AEIPSE, 2EAK)E1 mo
R A, BB DRSO S5 T I 3h )

AR A 0
& M Z R &
F, TIPS A AR AL,
B R AR R F
P — PRI, R
KRG & Z A
Jis o 6 M U B e
mEdk, PEY
o & BT P
#G 5 )R



800

ISSN 1009-3079 CN 14-1260/R

BRENBHE

2009F3818H 1748 558H

Wi £BHE
TIPS/Z AT 1 Jis 7
AETIPS & A Z 41
ALK F UL F],
LENRT R,
3 ¥ Chung et al.
Maleux G et alte
EH IR ZT
. Jacquier ef a/
FEARYE B KA
B o 8 & .
Deng et al. %%
E et al EAERAT
R G I RE o33 7
&+ Chu et alft &
B X EF LS A
3R T 42 H TIPS
J& T M P % 2 &
F TIPS & I tE
Jis A B R AL, 4
EMKXRFE S
TR AT

22 (1) SR R T D REAR DG, LI N BHE YT
WORZE; PSEIL, 230G A= A=PSE, X467
WAL b, 5 RGN K S S 2 A1 G,
AR )RR S TR o TG 5 By = N .7 N o2
IR ZEEL S T Ak 2R H I A5 DR R 1 0 T R AR 1
PSE, i HL A EHA T R LT

FIRKSTPA

3.1 LR RENRES SRR Z T
W AN BB B S AN TIPS 20 W BT R AC, — A
FE R PR o T AR R BEAR AP PR A, S EOR
Jei UK s 73 AR, 5 16 e A 1R 20 88 1 i 9 11
. BRAEIE 23 AN TIPSR N FH A R b B 13X
—ni, RERSRTIK R D3 7EAS 5 B I RE 1
TEOLN, BERRACAT R KRB, Chung er a/P'iFoY
3 TIPS T K S Y =5 mmHg(BUEE100%,
I 72%), 15 S 1R B A I RE. KT 3L
AR A% H AT — B0 mA A TIPS SC AL A%
N<10 mm, HANAEEL12 mm, 77O 12
RIFG1EE TRk s 7 ak B BaAI i B M 6 1 439
PEMGE, SRS TR 1 DU 2. Maleux
et alP il WS A NS 11K 77 48 4k K W 4%
TIP SA S5 4 s 1 & A=A B, I ARG &R
JFF PP 9 1) 45 5 T 0 s A L 43 4t S P8 1)
Jik 24 6.8 mmHg(3is [l 2-16 mmHg), #E—0 X}
BH U — P AT SN G BB PSE R B 3,
ViU AE PR 2 I 2 FPSEM R A 5348 1
Py T Ik ST B 25 DM 5. Lyon et al®
i, /EPSEJE, Mt — AT SCHEM R TIPS 48
P A R N B 2 A IEPSELR AR, i —5HF
S, AR AR DL K e g AR S TR s i)
A FERREEE EyksE TPSERIR A, A7
AR 1O, A 42 T S BRI 1142

3.2 RATH 24k KEMHFF0E L™ Child-
Push4 2% Child-PushC% H # % Child-
PushA. B EE G PSEM KA %8 &,
Child-Push/r 2+, A B CZe4, BTk i
() % A5 W B 32% . 51% 100%, AHT
() Dy e S MR B b ks T 40 i 1 4. e
Jacquier et a/"EARFPEN HT B E, XFChild-
push 2434 A LA 1) 28 56 AR 5 101 ) -k
APSEMIChild-pushB. CZ & #3743 20 0
(W55, B4 T 1206 mmyi, 2-6 mof5
SRBEG AR K E10 mm, B A RO, R
JEPSER AW B/, R 52 moA R AZFET 1.
BE— 5 AR AT AT Ih XS R G PSERI R, JF45

TS AR F ) & AEP S E R BB A B 40
Jiid: AR H/NBIER ) 53 A2 40 i (0 7, Wk
SR JHT D) 6E, DT a2 1 PRI 43 a1 P A A= 1
H .

3.3 KT ARG I f 784 T AL F[HDeng et al**™
R LS LR I 8N ) 2 X TIPS AR S5
JHF P P 8 A PR 5 e, A [) 20 U AR i
MAJGPSEM R A B2 TR F I, — & ARG
PSE & A3 5051 432.1%, 15.3%, /0 #7 JR A, 3F
— D WLER B, JFFINESE 1)K R G T B ik 3 T 44
I, 1B R k> — 58 FE B2 E 58 3 kAR,
1T 25 FHF 090 ) A5 5 1 ML 0 D A B O
TIPSA Ji5 I I35 SR R . 5K 5K % et al" B 5T
HE— G TIPS AR 5L AIAE1L, TIPS
ARG MR AR5 J = 2 K TIPS A G [ bk 3=
T RSy S s B AR e T B (GRER),
FETIPSA S5 AN SCEE TN R 1] Ik S LU 52 125
JH 2, JLAth 43 SCATY Ay o P30 2 A T 2R G5
Y784k BT T K LA B A, I )k
i R 20 AT S — BN 23 D — i i e b T
(GEA AR, FLRIFFEUE S -1 A 114 = AR T2 >
7> T AL, 53 5] 60%, 14%, 3%, Bt A G T
ML )% B SR ™ T 5Z W BIPSER R A2 —
SRRV P NG N B T IR N R A N N
PSEM &L, H AT S 1] R4 [n] JH- L3,
FCH S D ReAH G, M ZhRE M GE A JSPSE
(A H AT A ) IR 0 SR AT o T
— B WFSTIR) ]

3.4 A IR T SRR OC R IR,
KZ TIPSR I T A ik 5 T kAT S 2 18]
HALYRIEIE. Chu et al™PWEFTHE— AR R
10 mmar it A%, 1K e 325330 05 2 i
RAE BT IR, RIGMELE, KRR
1.47%HM16.1%. 70 i 87 22 I8 B 5 BRI,
LT REAEAE 1 D DR 1) Bk A 52 32 BEAE R o8 JiF
AR FA20%-25% ¥ 2 i (R AL i, B ASE A o 2 S
MR se AT, B HA L VANBF I, 517
P K AT S 5300 0 325 1307 5 %-8 0% 1) T T i 453 3 AT
Lb, PEdho B 25 WL, By LT T 18 Ik 2 S 53
TR (R I Dy R AT LA BB OK B B M OR A, H
SRR UF I BT 2. ALt — B 3
S TR S I SR R Y RS R k> 1) k>
JR R > A0 A K, A SCOR L, RSy T LR K
e, 1E— Al LS I AR ER 0 23 U, AT
I/DPSEMIR A, LA B BLUE I 2 I e A 3
IEFEWATPSEIM AR A —E IR, R4 B

www. wjgnet.com



N, F. SREFFRI WADRASEIERRER AH R EHRS

801

M 2oy Aa ST RES 21— R T AP 0 5 )
(D

3.5 Jodt IR S ZR AT T OREBTIT,
] TR KB BRI E S ke w5
A (A Y; AR RS R T 8 B RS T 2
Bs BRAEAT TP 5 99 9 S A2 R A BEAT TP 1
B R, BARHLERIATE, Mt DR
Eﬂ%iiE:‘g_{—»[l,37,43,65].

4 5873

H %A S PSERAENGATETTE, FE LI
HE. RJGET mo KZEPSE 1 & 5645 LIMRAT 1124
YIRYT, WIGERZ K AT SCHAE N B S S8
FE ) JT VLA 12 182022283038 g S PSEVR T
6 B R RO, AP S 4 8 S o0 AR i
VAT AN BRI, TR AT 20 G M 9 1 4
TSR BT ARG (R PAT SCHE RN, BB e st
VSR AR IR, AR AE KA S 2330t 1 T s 1 v 97
I R); TR ) TR 5 R AEPSER R HEAT (1) 4y
AP TRHTRE P (1) /N AR R 23 I 25 BEAIS T i 4
BEMPSEM KL, PSEIL R A FHELETIPS
IR TN B i =TI - 5 B = SN &7 N
FUEEL. WA, KERIEK. FIRET
PRI R 00, AN ()RR 58 166 A o i 2 R B2, AN
M5 &KPSE. H LAy b 64, 75— 0L A
PR 2 N B R PSE. EARGHRHIE A, FLE
Wi AL PR N S, v B E)
B TR . ¥ 97 E 2R JETIPS ARHEA [R], 32 %
DI IR . SRR R/ 3,
oh 1 SRR TR B N JH N S AR AR, FRAIC
M2, SCEEZ BEIRIG I N g 8 B &, b
BRI IR, RBFARIMEL. 752 R /A8 ok 0
il 07 P y-G AB AT A A 22555681,

5 4518

MHBEKE, RSN G, AR AR
RSP SER A A AT IS 2, PSER BARMLEIIA
G A ) TR T A R B4 N
ARG 3R L, L5 I M A ) 3 22 B J A
247 0%, 50 0a 5 R K- R R i,
JEC T I ) ) 2 1) A8 4k, AR EH I = 2 T
Ly 6e 0 L3R 3 ) 2% B AR A AH OG5 2 BERTAR i
JFF T RERN 23 S SC SR 10 4% B He v e AR S5 1)
ik s g PR B AR R B 5 DD AR O, 5 RS ) BT If
TR R A S B AR G, BA BRI A T
ORI, #BETIPSART J T i i3 20 g 2 4

www. wjgnet.com

5%, RITIPS i 1 o 1) 2 AR il 4 — e A .
FCAbAH DG PR 22 0 T b 2P ARSI, AEVR YT U5 T R
BELL/AN VAR 43 28 4y i 7 SRR S5 IR 1, 3L
SO TR A 2R I A TS P A T R A
ARJG KAPSE T WENAYT LG 2 K PATC
ZRRE N B SR FE T Uy VA A . LA LTI it
DL RR 5838 — MR U0 1R % B I (9 A 38, |
TS BN ] i ot ) — R SR 23 1 AR,
FATDRTIP S Ji JHF 1 o 9 472 ol 0 45 453 BRI K 1) 42
re, KR AR URR O, b oA HET
RS RN S TIPS AT M K S RE. 4R,
H HT R0 TIPS J 6 B 52 5 AR JH-28 o P IR 1
BEREATHIS. IE5249% B h A7 AL BT P i
904 BT I AR i R0 15 000, 6 BROAN 5% i S o
— RN, AR R FH AT WO BE . i
SERG AN 2 B — o R Sk b, 78RS e
I SEAE TIPSR 7 AR H3E— 2 145 2144
B, ARG PSEM R A U 25 Re A3 BIAR A vk,
T/ TIPSYRYT I B 1 A5 R A I 1R S — M

6 SEXH

1 Masson S, Mardini HA, Rose JD, Record CO.
Hepatic encephalopathy after transjugular
intrahepatic portosystemic shunt insertion: a
decade of experience. QJM 2008; 101: 493-501

2 Haskal ZJ, Radhakrishnan J. Transjugular
intrahepatic portosystemic shunts in hemodialysis-
dependent patients and patients with advanced
renal insufficiency: safety, caution, and
encephalopathy. | Vasc Interv Radiol 2008; 19:
516-520

3 Chung HH, Razavi MK, Sze DY, Frisoli JK, Kee ST,
Dake MD, Hellinger JC, Kang BC. Portosystemic
pressure gradient during transjugular intrahepatic
portosystemic shunt with Viatorr stent graft: what
is the critical low threshold to avoid medically
uncontrolled low pressure gradient related
complications? ] Gastroenterol Hepatol 2008; 23:
95-101

4 Munoz SJ. Hepatic encephalopathy. Med Clin North
Am 2008; 92: 795-812, viii

5 Colombato L. The role of transjugular intrahepatic
portosystemic shunt (TIPS) in the management of
portal hypertension. | Clin Gastroenterol 2007; 41
Suppl 3: S344-S351

6 Lyon S. How I do it: flow-limiting stent for
intractable encephalopathy following transjugular
intrahepatic portosystemic shunt. Australas Radiol
2007; 51: 564-566

7 Gronbaek H, Thomsen KL, Ott P, Vilstrup H.
[Portosystemic shunts versus endoscopic therapy
for esophageal varices after the first bleeding: does
the Cochrane analysis give a complete answer?]
Ugeskr Laeger 2007; 169: 2761-2763

8 Salerno F, Camma C, Enea M, Rossle M, Wong F.
Transjugular intrahepatic portosystemic shunt for
refractory ascites: a meta-analysis of individual

WA #H g 5

. % AAERRE
TIPS & I 4 Jii 5%
R A BT AR
5.



802 ISSN 1009-3079 CN 14-1260/R WRENBURTE 20096E3818H 51765 B8HY
mZREE patient data. Gastroenterology 2007; 133: 825-834 Moulin G. A modified procedure for transjugular
AL ATIPSHE 7 9 Maleux G, Heye S, Verslype C, Nevens F. intrahepatic portosystemic shunt flow reduction. |
J& B 15 FT M Management of transjugular intrahepatic Vasc Interv Radiol 2006; 17: 1359-1363
Ji 7 B — & portosystemic shunt induced refractory hepatic = 23  Garcia-Tsao G. The transjugular intrahepatic
a3 3 I encephalopathy with the parallel technique: results portosystemic shunt for the management

of a clinical follow-up study. ] Vasc Interv Radiol of cirrhotic refractory ascites. Nat Clin Pract
2007; 18: 986-992; quiz 993 Gastroenterol Hepatol 2006; 3: 380-389
10 Weitzman G, Schamberg NJ, Lake-Bakaar G. 24 Fanelli F, Salvatori FM, Corona M, Bruni A, Pucci
Synergism between hepatocellular injury and A, Boatta E, Dominelli V, Conchiglia A, Passariello
shunting in portosystemic encephalopathy (PSE): R. Stent graft in TIPS: technical and procedural
case report of acute brittle TIPS-induced PSE. Dig aspects. Radiol Med 2006; 111: 709-723
Dis Sci 2007; 52: 3270-3274 25 Bureau C. Covered stents for TIPS: are all problems
11  Bureau C, Pagan JC, Layrargues GP, Metivier S, solved? Eur | Gastroenterol Hepatol 2006; 18: 581-583
Bellot P, Perreault P, Otal P, Abraldes JG, Peron 26 Deng D, Liao MS, Qin JP, Li XA. Relationship
JM, Rousseau H, Bosch J, Vinel JP. Patency of stents between pre-TIPS hepatic hemodynamics and
covered with polytetrafluoroethylene in patients postoperative incidence of hepatic encephalopathy.
treated by transjugular intrahepatic portosystemic Hepatobiliary Pancreat Dis Int 2006; 5: 232-236
shunts: long-term results of a randomized 27  Henderson JM, Boyer TD, Kutner MH, Galloway
multicentre study. Liver Int 2007; 27: 742-747 JR, Rikkers LF, Jeffers L], Abu-Elmagd K, Connor
12 Pattynama PM, Wils A, van der Linden E, van Dijk J. Distal splenorenal shunt versus transjugular
LC. Embolization with the Amplatzer Vascular intrahepatic portal systematic shunt for variceal
Plug in TIPS patients. Cardiovasc Intervent Radiol bleeding: a randomized trial. Gastroenterology 2006;
2007; 30: 1218-1221 130: 1643-1651
13  Stefankova J, Hualeki P, Babu A, Cermakova E, 28  Mullen KD, Ghanta RK, Putka BS. Prevention of
Safka V, Stefanek J, Fejfar T, Krajina A. Hepatic first overt episode of hepatic encephalopathy after
encephalopathy due to TIPS--retrospective study. TIPS: no easy task. Hepatology 2006; 43: 1155-1156
Hepatogastroenterology 2007; 54: 480-484 29  Kochar N, Tripathi D, Ireland H, Redhead DN,
14  Weintraub JL, Mobley DG, Weiss ME, Swanson Hayes PC. Transjugular intrahepatic portosystemic
E, Kothary N. A novel endovascular adjustable stent shunt (TIPSS) modification in the management
polytetrafluoroethylene-covered stent for the of post-TIPSS refractory hepatic encephalopathy.
management of hepatic encephalopathy after Gut 2006; 55: 1617-1623
transjugular intrahepatic portosystemic shunt. ] 30 Wrdéblewski T, Rowinski O, Ziarkiewicz-
Vasc Interv Radiol 2007; 18: 563-566 Wroéblewska B, Gornicka B, Albrecht J, Jones EA,
15  Semiz-Oysu A, Moustafa T, Cho K]J. Transjugular Krawczyk M. Two-stage transjugular intrahepatic
intrahepatic portosystemic shunt prior to cardiac porta-systemic shunt for patients with cirrhosis
surgery with cardiopulmonary bypass in patients and a high risk of portal-systemic encephalopathy
with cirrhosis and portal hypertension. Heart Lung patients as a bridge to orthotopic liver
Circ 2007; 16: 465-468 transplantation: a preliminary report. Transplant
16 Maleux G, Verslype C, Heye S, Wilms G, Marchal Proc 2006; 38: 204-208
G, Nevens F. Endovascular shunt reduction in the 31  Sanyal AJ. Pros and cons of TIPS for refractory
management of transjugular portosystemic shunt- ascites. | Hepatol 2005; 43: 924-925
induced hepatic encephalopathy: preliminary = 32  Bahn E, Wiltfang J, Nolte W, Ramadori G, Steinhoff
experience with reduction stents and stent-grafts. B, Riither E, Kurth C. Quantification of changes in
AJR Am ] Roentgenol 2007; 188: 659-664 electroencephalographic power spectra in a patient
17 Holden A, Ng R, Gane E, Hill A, McCall J. A with Budd-Chiari-syndrome after implantation of a
technique for controlled partial closure of a transjugular intrahepatic portosystemic stent shunt
transjugular intrahepatic portosystemic shunt tract (TIPSS). Metab Brain Dis 2005; 20: 1-6
in a patient with hepatic encephalopathy. ] Vasc 33  Albillos A, Bafiares R, Gonzélez M, Catalina MV,
Interv Radiol 2006; 17: 1957-1961 Molinero LM. A meta-analysis of transjugular
18  Stadlbauer V, Tauss J, Portugaller HR, Stiegler intrahepatic portosystemic shunt versus
P, Iberer F, Stauber RE. Hepatic encephalopathy paracentesis for refractory ascites. ] Hepatol 2005; 43:
following transjugular intrahepatic portosystemic 990-996
shunt (TIPS): management with L-ornithine-L- 34  Riggio O, Masini A, Efrati C, Nicolao F, Angeloni
aspartate and stent reduction. Metab Brain Dis 2007; S, Salvatori FM, Bezzi M, Attili AF, Merli
22:45-50 M. Pharmacological prophylaxis of hepatic
19 Khan S, Tudur Smith C, Williamson P, Sutton R. encephalopathy after transjugular intrahepatic
Portosystemic shunts versus endoscopic therapy portosystemic shunt: a randomized controlled
for variceal rebleeding in patients with cirrhosis. study. ] Hepatol 2005; 42: 674-679
Cochrane Database Syst Rev 2006; CD000553 35 Morgan MY, Amodio P. Treatment for hepatic
20  Tripathi D, Redhead D. Transjugular intrahepatic encephalopathy: tips from TIPS? | Hepatol 2005; 42:
portosystemic stent-shunt: technical factors and 626-628
new developments. Eur | Gastroenterol Hepatol 2006; 36  Deltenre P, Mathurin P, Dharancy S, Moreau R,
18:1127-1133 Bulois P, Henrion ], Pruvot FR, Ernst O, Paris JC,
21  Firriolo FJ. Dental management of patients with Lebrec D. Transjugular intrahepatic portosystemic
end-stage liver disease. Dent Clin North Am 2006; shunt in refractory ascites: a meta-analysis. Liver Int
50: 563-590, vii 2005; 25: 349-356
22 Jacquier A, Vidal V, Monnet O, Varoquaux A, 37 Macedo TA, Andrews JC, Kamath PS. Ectopic

Gaubert JY, Champsaur P, Gerolami R, Bartoli JM,

varices in the gastrointestinal tract: short- and long-

www. wjgnet.com



N, 5. SREFFRI WADRASEIERRER A b R EHRS 803
term outcomes of percutaneous therapy. Cardiovasc (TIPS) for the treatment of complications of portal W @& % #4
Intervent Radiol 2005; 28: 178-184 hypertension in patients with liver cirrhosis] Ugeskr & X AF 4 & 5 2%

38 Clarke G, Patel R, Tsao S, Blanshard K. Treatment Laeger 2003; 165: 439-442 R TESFRA X
of refractory post-transjugular portosystemic stent- 52 Chu ], Sun X, Piao L, Chen Z, Huang H, Lu C, TIPS & FF 1 Jii %
shunt encephalopathy: a novel case of stent luminal Xu J. [Portosystemic shunt via the left branch of ~ #9& £#u#l . %
reduction. Eur | Gastroenterol Hepatol 2004; 16: portal vein for the prevention of encephalopathy " E] F. MR
1387-1390 following transjugular intrahepatic portosystemic & ﬁ 7k,

39  Charon JP, Alaeddin FH, Pimpalwar SA, Fay DM, shunt] Zhonghua Ganzangbing Zazhi 2002; 10: bt’?‘/i\@’ F)’r?l‘}ﬂ
Olliff SP, Jackson RW, Edwards RD, Robertson 437-440 éﬁf’iﬁdﬁ kb‘ffi%ﬁ’
IR, Rose JD, Moss JG. Results of a retrospective 53  Sauer P, Hansmann J, Richter GM, Stremmel 5‘@—1*%3&"&1}:
multicenter trial of the Viatorr expanded W, Stiehl A. Endoscopic variceal ligation plus T{!TIPS}éﬂf‘}i}?f
polytetrafluoroethylene-covered stent-graft for propranolol vs. transjugular intrahepatic fg_’i‘%f:?},‘;
transjugular intrahepatic portosystemic shunt portosystemic stent shunt: a long-term randomized ng R
creation. | Vasc Interv Radiol 2004; 15: 1219-1230 trial. Endoscopy 2002; 34: 690-697 '

40 Salerno F, Merli M, Riggio O, Cazzaniga M, 54  Stefankovd ], Fejfar T, Safka V, Htlek P, Krajina
Valeriano V, Pozzi M, Nicolini A, Salvatori F. A, Fendrichova M. [Hepatic encephalopathy after
Randomized controlled study of TIPS versus TIPS--retrospective study] Vnitr Lek 2002; 48:
paracentesis plus albumin in cirrhosis with severe 390-395
ascites. Hepatology 2004; 40: 629-635 55 Domagk D, Patch D, Dick R, Grosso M, Rousseau

41  Wallace MJ, Madoff DC, Ahrar K, Warneke CL. H, Otal P, Goffette P, Heinecke A, Drees M,

Transjugular intrahepatic portosystemic shunts: Domschke W, Menzel J. Transjugular intrahepatic
experience in the oncology setting. Cancer 2004; 101: portosystemic shunt in the treatment of portal
337-345 hypertension using memotherm stents: a

42 Maleux G, Nevens F, Wilmer A, Heye S, Verslype prospective multicenter study. Cardiovasc Intervent
C, Thijs M, Wilms G. Early and long-term clinical Radiol 2002; 25: 506-512
and radiological follow-up results of expanded- 56 Mullen KD. Newer aspects of hepatic
polytetrafluoroethylene-covered stent-grafts for encephalopathy. Indian | Gastroenterol 2003; 22
transjugular intrahepatic portosystemic shunt Suppl 2: S17-520
procedures. Eur Radiol 2004; 14: 1842-1850 57  Escorsell A, Bafiares R, Garcia-Pagan JC, Gilabert

43  Cox MW, Lin PH, Bush RL, Lumsden AB. Reversal R, Moitinho E, Piqueras B, Bru C, Echenagusia A,
of transjugular intrahepatic portosystemic shunt Granados A, Bosch ]J. TIPS versus drug therapy
(TIPS)-induced hepatic encephalopathy using a in preventing variceal rebleeding in advanced
strictured self-expanding covered stent. Cardiovasc cirrhosis: a randomized controlled trial. Hepatology
Intervent Radiol 2003; 26: 539-542 2002; 35: 385-392

44  ter Borg PC, Hollemans M, Van Buuren HR, 58 Kramer L, Bauer E, Gendo A, Funk G, Madl C,

Vleggaar FP, Groeneweg M, Hop WC, Laméris JS. Pidlich J, Gangl A. Neurophysiological evidence of
Transjugular intrahepatic portosystemic shunts: cognitive impairment in patients without hepatic
long-term patency and clinical results in a patient encephalopathy after transjugular intrahepatic
cohort observed for 3-9 years. Radiology 2004; 231: portosystemic shunts. Am | Gastroenterol 2002; 97:
537-45 162-166

45 Mullen KD. Interplay of portal pressure, 59 Klempnaue J, Schrem H. Review: surgical shunts
portal perfusion and hepatic arterial inflow in and encephalopathy. Metab Brain Dis 2001; 16: 21-25
modulating expression of hepatic encephalopathy 60  Patel NH, Sasadeusz KJ, Seshadri R, Chalasani N,
in patients with spontaneous or artificially created Shah H, Johnson MS, Namyslowski ], Moresco KP,
portosystemic shunts. Indian | Gastroenterol 2003; 22 Trerotola SO. Increase in hepatic arterial blood
Suppl 2: S25-527 flow after transjugular intrahepatic portosystemic

46  Sachdev A, Duseja A. Decompressive shunts and shunt creation and its potential predictive value of
hepatic encephalopathy. Indian | Gastroenterol 2003; postprocedural encephalopathy and mortality. |
22 Suppl 2: S21-524 Vasc Interv Radiol 2001; 12: 1279-1284

47  Testino G, Ferro C, Sumberaz A, Messa P, Morelli 61 Douglass A, Al Mardini H, Record C. Amino
N, Guadagni B, Ardizzone G, Valente U. Type-2 acid challenge in patients with cirrhosis: a model
hepatorenal syndrome and refractory ascites: for the assessment of treatments for hepatic
role of transjugular intrahepatic portosystemic encephalopathy. | Hepatol 2001; 34: 658-664
stent-shunt in eighteen patients with advanced 62  Huber M, Réssle M, Siegerstetter V, Ochs A, Haag K,
cirrhosis awaiting orthotopic liver transplantation. Kist M, Blum HE. Helicobacter pylori infection does
Hepatogastroenterology 2003; 50: 1753-1755 not correlate with plasma ammonia concentration

48  Mendez C, Marsano L, Wright R. Complications of and hepatic encephalopathy in patients with
cirrhosis. ] Ky Med Assoc 2003; 101: 403-414 cirrhosis. Hepatogastroenterology 2001; 48: 541-544

49  Thuluvath PJ, Bal JS, Mitchell S, Lund G, Venbrux A. 63  Ong JP, Mullen KD. Hepatic encephalopathy. Eur |
TIPS for management of refractory ascites: response Gastroenterol Hepatol 2001; 13: 325-334
and survival are both unpredictable. Dig Dis Sci 64  Hassoun Z, Deschénes M, Lafortune M, Dufresne
2003; 48: 542-550 MP, Perreault P, Lepanto L, Gianfelice D, Bui

50  Astrup LB, Grenbaek H, Redsted S, Nielsen DT, B, Pomier-Layrargues G. Relationship between
Vilstrup H. [TIPS--transjugular intrahepatic pre-TIPS liver perfusion by the portal vein
portosystemic shunt. Experiences from a recently and the incidence of post-TIPS chronic hepatic
started center] Ugeskr Laeger 2003; 165: 443-446 encephalopathy. Am ] Gastroenterol 2001; 96:

51  Grenbaek H, Astrup LB, Nielsen DT, Vilstrup H. 1205-1209
[Transjugular intrahepatic portosystemic shunt 65 Jalan R, Newby DE, Olde Damink SW, Redhead

www. wjgnet.com



804

ISSN 1009-3079 CN 14-1260/R HRENBIRE 200938188  &E17%  F8H]

DN, Hayes PC, Lee A. Acute changes in cerebral and portal-systemic encephalopathy following

blood flow and metabolism during portasystemic transjugular intrahepatic portosystemic stent shunt

shunting. Liver Transpl 2001; 7: 274-278 in patients with liver cirrhosis. Relation to plasma
66  Pomier-Layrargues G, Villeneuve JP, Deschénes tryptophan. Adv Exp Med Biol 1999; 467: 169-176

M, Bui B, Perreault P, Fenyves D, Willems B, 70 5kF =, TR, TIPSSAJEIMERGR A4S T

Marleau D, Bilodeau M, Lafortune M, Dufresne FRILERTT FIHD 6 A 921 265347 HilEs: 2007; 32:

MP. Transjugular intrahepatic portosystemic shunt ?30'33} ‘ . . o

(TIPS) versus endoscopic variceal ligation in the 71 fé"\ﬁ FRZLI. TIPS A SR — R, 5k
& 2006; 21: 449-450

72 BH, FECP, BIARL, SR, DL, i, S 2
SEKIT T TR D SRR M sl RS S AR
HFPEIRORS A2 A2 FORRSCEERT 50 PRl s R AR

of the brain in patients treated with TIPS. Acta 73 fi:‘)giil3$6}\7j,ggsliéﬁ¥~ s EER Bl TN

prevention of variceal rebleeding in patients with

cirrhosis: a randomised trial. Gut 2001; 48: 390-396
67 Hamuro M, Nakamura K, Matsuoka T, Kaminou T,

Higashida M, Yamada R. Proton MR spectroscopy

Radiol 2000; 41: 567-571 , , . [ S eI TR RO O PR P
68  Kamath PS, Lacerda M, Ahlquist DA, McKusick AR 2 2002; 10: 437-440

MA, Andrews JC, Nagorney DA. Gastric mucosal 74 peryr, e g, XM, SSURIITNI AR

responses to intrahepatic portosystemic shunting in A4 B RS H o s 44T, R B E fdvs

patients with cirrhosis. Gastroenterology 2000; 118: 2003; 5: 42-43

905-911 75 ZEEEIAS, B, T, SR, PR S TIPS
69 Wiltfang J, Nolte W, von Heppe J, Bahn E, Pilz J, S AR (L ARYSSIORIY. ARSI 2k

Hajak G, Riither E, Ramadori G. Sleep disorders 2003; 4: 30-31

Yokt kWAL W4 EMLAK

ISSN 1009-3079 CN 14-1260/R 20094FRRAN VAt Fi 4 N yH b4 &

2009 X7 e AF B ERL. YERTHWLAS AL KE
® FBAEZEATA R WKL EMT AL A %

BHRR i) RA PP A A A T2 2, | AR PR 2 2 T A G k2R B2 AR R20094
IR T A 2 A 2 D3R R R Ak T I H T A 1t IS B 1-2009-09-25/2748) 4848 | M T 44 T, BLKE
WAL SCA K IUE A0 T

1 EERE
PRI L Ay TPV IR GO ORI, IIRZ I A BTILE, 4Ehpe, piiEfp
T 45 5 5 NS R 0 1 45

2  fERREX

WCHERLSS B S RE, BEITE, RV, R LL3000T LA N B, T I800F 2545 (KA B2 147 ; KA iE v
J 4T B, Fword B AR g N, I BACRE, R 1% s T HIEAE, SCRa s I/EZ 44 . Sfr. B TRME  SBgIT A
6 A HELIE . AR H 391: 2009-07-30

3 WRAR
LS . WCHIER S TR BRGSO ANER IS SHS TIE [ %0640, RBINGREamAN (BURIEL
KANEITY TR&. SN E WIS 45T R R P —RKE 5125

4 R
()E-mail: zhangwden@163.com; ()43 MR F ) A8 M T I AL 183851 )y B2 e e i
I S 51010S); T4 R B3RS M R 22 LR, T8 0 I 5 2 ol 44 2+

5 HKBEZEAR
Wk, 510105, | &) M) MoKIEIL18385, BeJT I Btk R, FLIE: 13189096556

www. wjgnet.com



