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[Abstract] Objective Since the first clinical application of transjugular intrahepatic portosystemic
shunt(TIPS) in 1988, the theories and techniques related to TIPS have become increasingly perfect. However,
post-TIPS hepatic encephalopathy (HE) has been a major complication that limits its widespread use in clinical
practice. Therefore, a full understanding of the prognostic factors for post-TIPS HE can effectively prevent its
occurrence. There have already been many reports concerning the prognostic factors for post-TIPS HE so far.
These reports have analyzed and investigated the risk factors for post-TIPS HE, including patient age, history
of preoperative HE, Child-Pugh grade, blood ammonia level, portal vein pressure gradient, etc. This paper
aims to provide a detailed review about the latest progress in the research of prognostic factors for post-TIPS
HE and to summarize the clinical experience in dealing with post - TIPS HE at authors’ medical center.
(J Intervent Radiol, 2022, 31. 301-306)

[Key words] transjugular intrahepatic portosystemic shunt; hepatic encephalopathy; prognostic factor

— 301 —

A General review-

28 3R Bk AT AR 2 R (transjugular
intrahepatic portosystemic shunt, TIPS ) 2757 [ 1## ik
1o T I F AT A AR 1 SRR G 32 2OF RAEAT
JiF M 1% 95 (hepatic encephalopathy , HE ) il 32 42 fH %€
SUR TS FIIRERE B . A BFSTHIE 10%~50%1]
bk o R R 452 TIPS 1797 2 & 4E HEP, —H
KA HE, FURE 45 T A N I i35 S0 AR, 2 e A
M a2k BRI NS I, T HE BUS IR A

DOI:10.3969/j.issn.1008-794X.2022.03.020
HE&WEB: EXREAMNFEESE LA (81873917)

B i PR B30 951 B A6 7, A I PR 125 Ui 5 o 3 b
PEFF TIPS 1& B ARE, ARSCEZEFHE TIPS A5 HE T
Jii R WF 5Tk J J AR vp ol B0 E— 2554

1 HE %% i K 3= BL 012 B

HE J2& 1 FF D BE e AU A/ a1 1A 5 ok e 20 Ui
It 5 BRI Ao 22 D BE BT, 26 B DA IR i PR ek A2
B Rk 06 A 22w R S HE i R BLHEAY

PEF B4 430022 BRI A B2 R B 2 2 e T B 12 e S ) 0 1 B A5 b 4 S A

WAEMEH . 8 W E-mail: herr_xiong@126.com



—302—

AN S I S

AR 2022 4E 3 5 31 55 3 W ] Intervent Radiol 2022, Vol.31, No.3

ZREVE R R R B 1 ) A2 T AR B
I Fh A TS B 5 E JRE T A R R 9 %,
Z R RK AP 2R P D e ZE LA IR, MR AR I R R B
HE 7] 53 A BB 4 14 i (covert hepatic encepha-
lopathy , CHE ) #1 5 % JIF- 4 Jiki 5 (overt hepatic ence -
phalopathy , OHE ) i K2 . West-Haven 732 b i
HE 502 0~4 4¢ ,CHE ® 45 5 0.1 4% ,OHE f 45
Hovp 2~4 9450,

H AT HE 2 W 5 24 2 T s A8 AL R /el
PR3 i s L Al 200 Bl e i 3 I R ok el B A
A, IFHRER A PRI B S R

2 TIPS FRERREITEKENHERE
2.1 AR KR A

AR N, SETT# KA SCFERAR L, 207
Bk e R R H ARG HE &R REAR, FERKK
WAEAARD) Luo S OBFF0IA R I Kk A2 32 F 20 4
ok B G Ik i M, TS B S IR 4 FR S L
ok T ) e O R R R T MLV I R R
IR K AT S, PRI 2 o 1D DK A2 S AT A e A
PG B B 00 B 5 B 28 A SOME FL AT i il 2
ThmsE51 % HE B HEZHER  HAFLTEIR K TIPS
ARk B FR B LR K S S FORET CT ks
S (CTV ) BUG ¥4 B0 W 22 B ok il 38 5 AS — 2
F2 B ) ] A S, DA DK ol TR R R — o
BEGR ) [T K AE S, RN AT e 5 TR K T 5 D
Jik W Z L ok = 3 TR I AR AT O &R, AR
K 55 W 72 B DK P A TR O L AT — E G
., BTAMEES BB BEE AT TR KA X5,
B0 J8 A ST A 1) kAT S 00, PR o ke T DAk
el fE 4252 TIPS ¥R 97 & AR AL BB T # K 28
L EATRR
22 ZHER

IR RY, THA LR ERRT 8 mm 2R
J& kA HE ks fa i R %, IF B R RSF RN
RJG HE &R @ ALR EMC™, RF HE k&
A B8 55 49 Tt IV o B D R KO 0 B R A G L i 5 32
EBR KNS, TRk FEEZ @A TS
E S o 0 1 A T A S N o N E R e i N R N
L 0LV R 22 | ARG A 0t v K PR, RS HE
KA FRRRS AN SCBR EAR R 1T K
JEE T R B 1 9 U 1 o 2 B = BRI JHF T
Al AEAZ FSZM . Cui 55 OSSR 0 S RN
RONBY K 2 8 mm BEWE TN A 280 M 2% fiff H 35 T

Jik i I AE , FEAIRAR G HE A4 AU A ot R
SR EK SR IS TIPS, AR B & R AR i BB RS
HE J& A£G R B2 0 07 AR 4 BRI Y7 B bR 1 £ 52
BRSE
2.3 [1H KR SR E AR R

Wan %5 258 R TIPS AR J5 1] 8 bk & 1 AR
AN TN T S T A N A | A N 3
IS ARG HE & A KU 14 & o TIPS J5 B & #E 37 A
I Ik L B R0 B R B, DT 2 T R K s
JE, [R) Bt AT 10 # Jk 5 J # JDk R T 8 B2 SR TR
Jei IO L 9 e A k4 U B ARG B o5 A5 I a4t
PRIR T, AR FIIAEAS L IR AR J5 HE & 4=
SRR IR Al Rk BB I IE AR TR K
L 378 38 2ok S 40 B R AR BR B 5 L LA 1 22 T
e O, T e I ZE 2 5 R R JE HE M EE R, B
I, A BRAE ] TIPS 2330 J5 11 VKO 0 B0 B, S i1k
VPR, AT RB R ARSI — 51,

3 RBRFIHER
3.1 M 3 A A A

TIPS A J £ 7% il i 7 e 0 40P 3 T B el
VB e IR 5 191 ik ) e 65 1 46 bR o IE LR
S5 VB J2 AR (PET) 1B G 7 & 33 1 55 AL W7 )2 1l A%
(SPECT ) R AS: I 32 HUAE A 7 Je M it 9 42k A 4R AC 5
Ak AR TS EIR G HE &4 RJE HE &4
WAERE 2 T, W R Y & T R e R RE AR
11 A V7= 5 A S 2 2 A7 NS YT (TS o= & =
A A AR ™, MR 3l Bk A BE 45 12 (arterial spin
abeling , ASL) 15t ] L4 21 A S H 35 i 100 970 o Ik
/e A MR 3% (magnetic resonance spectroscopy,
MRS) i 15 T W5 2 AR 5 A HE 5825 /5t 4 REL B/ 1L
T R UIL T/ LR T e o7 T IEL A R UL e £ g R i i
i, RUIRMRE = ACHME N AR BT RE R
TIPS A J& K e & AR PR A2 b 5 HE & 4= iy Bk
F A BUN AR AR R T )
3.2 AR A KRS

B R RA R BLR B R TR SRS AR S I
RAE ARG e HIR AR G B HE & A4 R i i
31Tk CTV K 2 5 22 3% 3l 75 A6 Al % AE A
S B N (1 = I S AN LR = I 5 T TN 10
ST AERE, BH ARG I KRE KB R T A
DRI PRI | i DR P2 U 7E PR 75 64T TIPS Q9T I,
AR AT TC 8 PR AR A3 U AR O LR S O
JRAE A AR A e BB DA B B A 4 R



I A A A 2022 4E 3 A58 31 455 3 1 ] Intervent Radiol 2022, Vol.31, No.3

— 303 —

W, WEFERMT, XTI B O K 9K (isolated
gastric varices,IGV) i Ifil & &, 7] % JEAE 4T TIPS i
I 1Y [ 35 & 10 FH 3K 4 Al By T A7 282 i ok P 2E R
(balloon - assisted antegrade transvenous obliteration,
BAATO) B3 5 i ih sk w5 ik A0 8 % 1R 0, BEA
R0 1 UK v O A R AR T e K ol AT

4 LBWEIER
41 mIMEASKAEA

MERE S ARG HE RAEXRREY), BERG
I 288 A HE KU R TIPS AR Kt & %
T I P AR B AL I 2K S T
v, 1 22 A 08 A I A R A RN IR T
o 240 M P2 T M A A B0, S ORI K i, T 3R
BRI B RE, P R BRI 2Ll HE &
AR eAh BB ORI A E fE R RS K 2R HE
DR vyl oA S SRR 1 P YN N g A S i S ES
BPT, AR A AR 2R BRSO RE 22
L3 F A KR 5 HUACE FR R AR RAR G
7 458 2 19 BT 2 BE ABILAR & FR AR B0 A R 24 25 38 i
HARIE KA HE R =Y,
4.2 AR B 5 R L LI

R #h 2 ARG HE ZAERERN R, JFS5ARE
1 JAlN OHE & &R b1 == -2k LRI &
A A AT AR 4 () I 3 AT 85 L Z=CAE R A S
R A R, Bl o 22 R GE TN RE 57 85, 3 i HE & 22 X
Bz 224 SR A I T A A R0 ol T IR T R SR AR
U 3% S K ) I s TR B, AT R B AN
A WP B TR ARG AL B s P A I R IR K R
R 7 FH A R 790 AT A i 4 5 4 o) R e A Ak
5K R ML 37 7 L P AR R 3R, e s e AR AR
BAMAE™, oAb A WF5EE B AR R 1 v UL AT
ARSI TIPS ARJS HE BRI 22— )
AE 52 5 7E ST A AL R T+ 20 DL R TIOR3 T D fE
BE— 2 AR HA BTN 0 (8 DA 5
INHIRE 1 SZ45UAH ™, R e R B2 Ui 78 #E 4T TIPS
TESTR T R L SR Ik A AL 3 JULIRF /K-
4.3 RJET IR L e A% R B B KR4

KAEARTE HE 35 ] kL & i 7% 0% 8 H
(high mobility group protein, HMG)B1 7K *F- & & &
TARRKA HE #35 >, HMGBI J&: — i i 303 i % 1A
¥, AR SR I A5 AT AR T AR I T P e T
7. HMGBI S22 i] E 55 ik 48 M pf 28 S AEAHOC K5
EINFIIREA >, A, TIPS 3697 FirJ5 1] i ik 1fi

HMGB1 /KA E K, AR S5 B & A HE XU
B, RUARE TE K HMGB1 7K 28 4k 7 Ak i 7
AR JG HE B9 WLEEHE 5 280

5 REiEREARRGERE
5.1 KRHr CHE

R R ETA G RIA AT D) e 45 45 B CHE
W4 A SRR G K& A OHE (1% 31 28 1) [ & 50,
I, TIPS A7 BT a4 T OB, 0 858 A 10 F R R
B HEA SRR S &4 HE KU B (O B 25
S B TR R O TR S R R I R AR
PRl 7 2 i Al b v X FR R iR 1T CHE HE#E . AR miril
SE I B DN R A5 23R BE BT 0 b 9 0 KG o0 BRI B
B R BARRT CHE™ AR RIS DN 545 2R 10
SE 5 AR FO F KA S BRAE T 4
HOME M,
52 HENIAIERE AR

BIRAS B AR LR A A TR Ak FR A v i &
=N 23%~60% , %5 B FH N K TG 2 YA 52T,
JHF I 2 N A Ak B0 2 8 A i (F AT B Ak B 2
A IF DI REAS 4 eI B A5 ULAE Ay A b AR
FEG TS B RE A WU | DL HE A
IRE S R, i Z KR T, AR R IR
PR X A AR AR R R L A L D HL A AR
e SCBY A R T U R AL A Ah B Y B AT 4
1M K-35, Luo 45 BHBFEHE TIPS AR5 & 4 .
Wk TS HE & 9% % iR HT 28.3%F% 2 R 5
12.1% ., I PR & I A8 e 48 TIPS 697 i, A% 8 AL
WD RE A R AR G HE B HUS R, AR AT &
HEFRD ARG S P TIRE TR,
5.3 R

WE PR B 22 TIPS 1697 J5 HE 0w KU 3%
B, nT BE 550 PR 5 R 4 v I 22 R4 B RE A
OR3P R T . A S ok i il O A 4
I, AL P = a2 4G 22 B8 i 3l Bl D) gk il i 5 | R
il B50Cf g T R AR O R R i A0 B RS 6L bR IR
I T I 4 B 1 A R B NE T A R T e A 4 T
e WA FH T 7K Ak v R AV, T 2 ARUBE BROS fR
A PN A5 I M T 0% Pk 3 v DL = £ = T
15, R A 2 R FRR A 5 R B TR 5 4 ik K ik 3
IR IE 8 B 2836 BT D) RE RO, e Ah  E IR 28 3 B
T U SR AR (8 A K A 00 R R N TR R AR
ARG WaE R AL, B A 50 IR B
PR GL B 7 TR R 1S 0 AL A R e XU | B e



—304—

AN S I S

AR 2022 4E 3 5 31 55 3 W ] Intervent Radiol 2022, Vol.31, No.3

AJG KA HE MEZIHFER P, HH iR 8 A
T8 PR AR A LR AR 4 IR 7 e i 3, i 2
2 AUME PRI H A AR Y RIS I e YR BE R F (TNF) -
MEAABEAZE (L) -6 ¥ 2 | 5 HE J“ & 2 F % U
FHET,
5.4 JEFZE M (proton pump inhibitor, PPI)

PPI i JH AT GERE N TIPS 3497 5 34 &4 HE X
E R Bl ) 1T A ot=htl od o W 170 7 N VA A E P 1
B AR IHAIE B B IR T 5 (HEOR B 2 B 5T IE BE
2 BN 5 0 R Ak 1] VK s R O & 0E R AR G &R
), U HSE HE® PPI 3l o 40 ) 5 Wi R 43 i 2
s pH  H PR A 2 0 R B b 51 i
o 3 TR R AR A R A TRRE RS 6, 3 3R A R T A T
JiG JEE 48 40 B TIPS AR5 HE A& AR . 4 fF 5% fi
i, TIPS ¥/ 97 J5 &4 HE 85 T i F PP & & b
PPI # 14 3 £, )3 ] PPI I 4%52 TIPS 1497 4 b
A 59.1%-JC I ) PPL N FHAEAE 42 R I | 1ifs R 1=
Uis 2 W B R85 0 PPTF8 A, 45 33 BE B 3E 17 TIPS
HITERAE
5.5 FlfE

ORI R T, R A ] A RL B TIPS AR5
—ERFEIY OHE &™), 48 5 B AE3RYY HE J7if
BELOUERE, Jf AT A3 R AR A AL 2 3 ) HE R 2B
NSRS o P I R TR A - o § | O k7 &
B5, Bureau %5 5T B~ , @44 TIPS A Ay 2 J& Al
RIG 6 D H 47 835 A4 WG YT , OHE & A4 %
% 18% ., Itk , i R B Ui AE TIPS ARG 45T & A
o E W R A AR S HE &A=

6 ZETMiNER

Child-Pugh 43 (CP PF40) 7E G R b7z 1T
VAN R ACEERR B, CP W o iy, BB D) hg e
25 o WeAb b T TR ke e, R 19 LR 6% 1L TG v
G [l 7 2 JHF I PR b 85 R A AL JDk i Y 7] i 3 ok
JH90 A8 AL e K, L IR aE (%) 11 ok ot 5 ik 20> i
JUE i At Bl 2 R R i RN AR R AT AR CT BUR
HGE . A s B1F R Y CP P B A CT
0 AR B, AT R 0L T TIPS AR R
HE KU il IR B TIPS AR 5 HE 424187 1) =
A

2R W T 6 B 7Y (model for end - stage liver
disease , MELD ) -7 & ¢ % F 1 AL 48 b, i 1l 35 UL
I BBZL 3R | [ PR Ak LG AR R DS 2H G, I 48 1 A
T RS F00 23 5K, BT B0 TIPS 322848 A 3 S H

Ja BE AR RS Biggins S5 5T R B, 1180 K F
it TIPS ARJFSET- MM N R, T MELD #4
R A AT WAL & 325, JE B MELD-Na
Wi RS

MELD-Na 17> £ 4t LU AL IR AR 1FAG TIPS AR5
BE S B HE eI IR F o xELLEE s R RE AT
PO HE B 8 # AR5 OHE B N ZE 2 —, HE
L BRI G I 73 (psychometric hepatic encephalopathy
score, PHES) 1] 45 %M il A 2 A N T e 22 A6 B0 I 46
R HE, TR ARG OHE A4 eAh, 1l i 18
UK S5 ARIE HE ZAEAHC™, N4 PHES R
J& MLTE FLAR K XOR BT HE A AR 1 2545 T ) A
R CATHUA] TIPS AR J5 HE A& AR 25150 G R T I IR
LB 8 BEAR 5 HE,

7 HiE

N 1971 A 1153 F T80/ 1 6 kO 0 48 2
PE 1988 4 TIPS 697 1] ik i R 0 & e 45 21 )
ZHETT B 1992 453K [H 58 1| 1) TIPS T AR 25
30 AL R TIPS ARE Uit A R B H 2558 3% ,
TRIT TRk TR R H IR RRE R H B3 R e
Sy TR DI REBE AR A HE 5 9 & KURS: 32 9 j IR 15121
B TIPS RJ5 HE &A= A8 AT o it 47 K
TEAWFSE , WS TIPS A J5 HE Bi)5 N & B4 &
B IRE S, A7 Bh T 48 J 06 K BRI 1% TIPS AR J5
HE &5 AU ATE, 7 DA 307, i ok 2 25 4
T, i A A T R, DLEAIR HE & AR AU
MCE B AR A TR, TR TIPS AR5 HE 94 B
Fa b, 2 A 3 1 AU 43 2 AR o Jie B AIK TIPS A
J& HE & A3 MKER I H A 28 5 SOCHE I In) 8, (A
RFFTHE 2R,

(& % x #]

[1] Garcia - Tsao G, Abraldes JG, Berzigotti A, et al. Portal
hypertensive bleeding in cirrhosis: risk stratification, diagnosis,
and management: 2016 practice guidance by the American
Association for the Study of Liver Diseases[J]. Hepatology, 2017,
65: 310-335.

[2] Nolte W, Wiltfang J, Schindler C, et al. Portosystemic hepatic
encephalopathy after transjugular intrahepatic portosystemic
shunt in patients with cirrhosis: clinical, laboratory, psychometric,
and electroencephalographic investigations[J ]. Hepatology, 1998,
28 1215-1225.

[3] American Association for the Study of Liver Diseases, European

Association for the Study of the Liver. Hepatic encephalopathy in



I AT 228 75 2022 4E 3 J1 55 31 545 3] J Intervent Radiol 2022, Vol.31, No.3

—305—

[9]

[10]

[11]

[12]

[13]

[14]

[15]

chronic liver disease: 2014 practice guideline by the European
Association for the Study of the Liver and the American
Association for the Study of Liver Diseases[]J]. J Hepatol, 2014,
61:642-659.

Ferenci P, Lockwood A, Mullen K, et al. Hepatic encephalopathy -
definition, nomenclature, diagnosis, and quantification: final
report of the working party at the 11th World Congresses of
Gastroenterology, Vienna, 1998[J]. Hepatology, 2002, 35.716-
721.

Bai M, He CY, Qi XS, et al. Shunting branch of portal vein and
stent position predict survival after transjugular intrahepatic
portosystemic shunt [J]. World J Gastroenterol, 2014, 20. 774 -
785.

Luo SH, Chu JG, Huang H, et al. Targeted puncture of left
branch of intrahepatic portal vein in transjugular intrahepatic
portosystemic shunt to reduce hepatic encephalopathy[J]. World
J Gastroenterol, 2019, 25 1088-1099.

Rowley MW, Choi M, Chen S, et al. Refractory hepatic
encephalopathy  after  elective  transjugular  intrahepatic
portosystemic shunt: risk factors and outcomes with revision[] ].
Cardiovasc Intervent Radiol, 2018, 41. 1765-1772.

Roessle M, Gerbes AL. TIPS for the treatment of refractory
ascites, hepatorenal syndrome and hepatic hydrothorax: a critical
update[ ] ]. Gut, 2010, 59: 988-1000.

Schepis F, Vizzutti F, Garcia-Tsao G, et al. Under - dilated
TIPS associate with efficacy and reduced encephalopathy in a
prospective, non-randomized study of patients with cirrhosis[J ].
Clin Gastroenterol Hepatol, 2018, 16: 1153.e7-1162.e7.

Cui J, Smolinski SE, Liu F, et al. Incrementally expandable
transjugular intrahepatic portosystemic shunts: single - center
experience[J ]. AJR Am J Roentgenol, 2018, 210 438-446.
Liu J, Ma J, Zhou C, et al. Potential benefits of underdilation
of 8-mm covered stent in transjugular intrahepatic portosystemic
shunt creation[J]. Clin Transl Gastroenterol, 2021, 12: e00376.
Wan YM, Li YH, Xu ZY, et al. Transjugular intrahepatic
portosystemic shunt: the impact of portal venous pressure
declines on shunt patency and clinical efficacy[J]. Acad Radiol,
2019, 26: 188-195.

Riggio O, Angeloni S, Salvatori FM, et al. Incidence, natural
history, and risk factors of hepatic encephalopathy after transjugular
intrahepatic portosystemic shunt with polytetrafluoroethylene -
covered stent grafts[J]. Am J Gastroenterol, 2008, 103 2738-
2746.

Dam G, Keiding S, Munk OL, et al. Hepatic encephalopathy is
associated with decreased cerebral oxygen metabolism and blood
flow, not increased ammonia uptake[J]. Hepatology, 2013, 57:
258-265.

Chen HJ, Zheng G, Wichmann JL, et al. The brain following
transjugular intrahepatic portosystemic shunt: the perspective
from neuroimaging[J]. Metab Brain Dis, 2015, 30: 1331-1341.
Zheng G, Zhang L], Wang Z, et al. Changes in cerebral blood

flow after transjugular intrahepatic portosystemic shunt can help

predict the development of hepatic encephalopathy: an arterial
spin labeling MR study[J]. Eur J Radiol, 2012, 81: 3851-3856.

[17] Borentain P, Soussan J, Resseguier N, et al. The presence of

spontaneous portosystemic ~ shunts increases the risk of

complications after transjugular intrahepatic portosystemic shunt

(TIPS) placement[] . Diagn Interv Imaging, 2016, 97 643-650.

[18] Philips CA, Rajesh S, Augustine P, et al. Portosystemic shunts

and refractory hepatic encephalopathy: patient selection and

current options[]J]. Hepat Med, 2019, 11. 23-34.

[19] LiuJ, Yang C, Huang S, et al. The combination of balloon-assisted

antegrade transvenous obliteration and transjugular intrahepatic
portosystemic shunt for the management of cardiofundal varices

hemorrhage[J]. Eur J Gastroenterol Hepatol, 2020, 32: 656-662.

[20] Lockwood AH. Blood ammonia levels and hepatic encephalopathy

[21]

[22]

(23]

[J]. Metab Brain Dis, 2004, 19. 345-349.

Bunchorntavakul C, Reddy KR. Review article: malnutrition/
sarcopenia and frailty in patients with cirrhosis [J]. Aliment
Pharmacol Ther, 2020, 51. 64-77.

S ol 2 BEAR T TIPS YR Y7 1] K R R O R AE U O
PSR [T]. A A 42535, 2011, 20:245-248.

Merola J, Chaudhary N, Qian M, et al. Hyponatremia: a risk
factor for early overt encephalopathy after transjugular intrahepatic

portosystemic shunt creation[]J]. J Clin Med, 2014, 3. 359-372.

[24] Iwasa M, Takei Y. Pathophysiology and management of hepatic

encephalopathy 2014 update: ammonia toxicity and hyponatremia
[J]. Hepatol Res, 2015, 45: 1155-1162.

[25] Xu X, Lin S, Yang Y, et al. Development of hyponatremia after

terlipressin in cirrhotic patients with acute gastrointestinal
bleeding: a retrospective multicenter observational study[J]. Expert

Opin Drug Saf, 2020, 19: 641-647.

[26] Serra MA, Puchades MJ, Rodriguez I, et al. Clinical value of

increased serum creatinine concentration as predictor of short-term
outcome in decompensated cirrhosis [J]. Scand J Gastroenterol

2004, 39: 1149-1153.

[27] Kalaitzakis E, Bjornsson E. Renal function and cognitive impairment

in patients with liver cirrhosis[J]. Scand J Gastroenterol , 2007,
42. 1238-1244.

[28] Chen Q, Zhang Y, Yue ZD, et al. High-mobility group protein

[29]

[31]

Bl: a predictive biomarker for hepatic encephalopathy after
transjugular intrahepatic portosystemic shunt[J]. J Hepatobiliary
Pancreat Sci, 2020, 27. 522-530.

Gao HM, Zhou H, Zhang F, et al. HMGBI acts on microglia
Macl to mediate chronic neuroinflammation that drives
progressive neurodegeneration[]J]. J Neurosci, 2011, 31: 1081 -
1092.

Riggio O, Amodio P, Farcomeni A, et al. A model for predicting
development of overt hepatic encephalopathy in patients with
cirrhosis[J . Clin Gastroenterol Hepatol, 2015, 13: 1346 - 1352.
Nardelli S, Gioia S, Pasquale C, et al. Cognitive impairment predicts
the occurrence of hepatic encephalopathy after transjugular
intrahepatic portosystemic shunt[J]. Am J Gastroenterol, 2016,

111: 523-528.



— 306 — NS

2FZ8 AR 2022 4F 3 H A 31 455 3 ] Intervent Radiol 2022, Vol.31, No.3

[32] Biecker E, Hausdorfer I, Grunhage F, et al. Critical flicker
frequency as a marker of hepatic encephalopathy in patients
before and after transjugular intrahepatic portosystemic shunt[]J].
Digestion, 2011, 83: 24-31.

[33] Nardelli S, Lattanzi B, Torrisi S, et al. Sarcopenia is risk factor
for development of hepatic encephalopathy after transjugular
intrahepatic portosystemic shunt placement [J]. Clin Gastroenterol
Hepatol, 2017, 15: 934-936.

[34] Luo L, Fu SY, Zhang YZ, et al. Early diet intervention to
reduce the incidence of hepatic encephalopathy in cirrhosis
patients: post - transjugular intrahepatic portosystemic shunt
(TIPS) findings[J]. Asia Pac J Clin Nutr, 2016, 25 497-503.

[35] J7 UYL BB, FRAEAT , 5. TIPS AR5 A& 4k £ 47 3T 15 0F
SN ] A AU AR 2016, 25:1104-1108.

[36] Yin X, Zhang F, Xiao J, et al. Diabetes mellitus increases the
risk of hepatic encephalopathy after a transjugular intrahepatic
portosystemic shunt in cirrhotic patients[J]. Eur J Gastroenterol
Hepatol, 2019, 31: 1264-1269.

[37] Yin X, Zhang F, Guo H, et al. A nomogram to predict the risk of
hepatic encephalopathy after transjugular intrahepatic portosystemic
shunt in cirrhotic patients[J]. Sci Rep, 2020, 10: 9381.

[38] Romero - Gomez M. Role of phosphate - activated glutaminase in
the pathogenesis of hepatic encephalopathy[J]. Metab Brain Dis,
2005, 20: 319-325.

[39] lebba V, Guerrieri F, Di Gregorio V, et al. Combining amplicon
sequencing and metabolomics in cirrhotic patients highlights
distinctive microbiota features involved in bacterial translocation,
systemic inflammation and hepatic encephalopathy[J]. Sci Rep),
2018, 8: 8210.

[40] Mehta G, Mookerjee RP, Sharma V, et al. Systemic inflammation
is associated with increased intrahepatic resistance and mortality
in alcohol -related acute-on-chronic liver failure[J]. Liver Int,
2015, 35: 724-734.

[41] Lewis DS, Lee TH, Konanur M, et al. Proton pump inhibitor use is
associated with an increased frequency of new or worsening hepatic
encephalopathy after transjugular intrahepatic portosystemic
shunt creation[J]. J Vasc Interv Radiol, 2019, 30: 163-169.

[42] Sturm L, Bettinger D, Giesler M, et al. Treatment with proton

pump inhibitors increases the risk for development of hepatic
encephalopathy after implantation of transjugular intrahepatic
portosystemic shunt(TIPS)[]J]. United European Gastroenterol J,
2018, 6: 1380-1390.

[43] Dam G, Vilstrup H, Andersen PK, et al. Effect of proton pump
inhibitors on the risk and prognosis of infections in patients with
cirrhosis and ascites[]J]. Liver Int, 2019, 39. 514-521.

[44] Dam G, Vilstrup H, Watson H, et al. Proton pump inhibitors as
a risk factor for hepatic encephalopathy and spontaneous bacterial
peritonitis in patients with cirrhosis with ascites[]J]. Hepatology,
2016, 64: 1265-1272.

[45] Bureau C, Thabut D, Jezequel C, et al. The use of rifaximin in
the prevention of overt hepatic encephalopathy after transjugular
intrahepatic portosystemic shunt: a randomized controlled trial
[J]. Ann Intern Med, 2021, 174 . 633-640.

[46] Bass NM, Mullen KD, Sanyal A, et al. Rifaximin treatment in
hepatic encephalopathy[J]. N Engl J Med, 2010, 362 1071-1081.

[47] Liu J, Zhou C, Wang Y, et al. The combination of Child-Pugh
score and quantitative CT-based spleen volume could predict the
risk of hepatic encephalopathy after transjugular intrahepatic
portosystemic shunt creation[J]. Abdom Radiol (NY), 2021, 46:
3464-3470.

[48] Malinchoc M, Kamath PS, Gordon FD, et al. A model to predict
poor survival in patients undergoing transjugular intrahepatic
portosystemic shunts[]J ]. Hepatology, 2000, 31. 864-871.

[49] Biggins SW, Kim WR, Terrault NA, et al. Evidence - based
incorporation of serum sodium concentration into MELD[]J].
Gastroenterology, 2006, 130: 1652-1660.

[50] Wang P, Qi X, Xu K. Evolution, progress, and prospects of research
on transjugular intrahepatic portosystemic shunt applications[J].
J Intervent Med, 2021, 4. 57-61.

[51] Rossle M, Richter GM, Noldge G, et al. New non - operative
treatment for variceal haemorrhage[J]. Lancet, 1989, 2. 153.

[52] Rosch J, Hanafee W, Snow H, et al. Transjugular intrahepatic
portacaval shunt:an experimental work[J]. Am J Surg, 1971, 121
588-592.

(Wi H 1 .2021-03-11)
(Rt %)





