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[Abstract] Portal hypertension is a pathological elevation of portal pressure gradient (PPG),often
leading to severe complications. Interventional shunting such as transjugular intrahepatic portosystemic
shunt (TIPS) has gradually become an important means of treatment, but the postoperative hemodynamic
changes are uncertain, therefore, individualized treatment scheme with precision shunting is needed. The
purpose of precision shunting is to balance the amount of shunting blood with the amount of blood
perfusion in the liver tissue, which can minimize the incidence of complications while relieving
symptoms. The determination of hemodynamic goals after interventional shunting is influenced by various
factors,and the procedural differences and individual variances should be taken into consideration when
making reasonable postoperative hemodynamic targets (optimal PPG). The preliminary results of clinical
practice of precision shunting indicates that accurate measurement of preoperative portal pressure and
effective monitoring of postoperative hemodynamic status should be emphasized. Future studies should
further improve the interventional shunting technique to achieve a more individualized precision treatment.

[Key words] interventional shunting; transjugular intrahepatic portosystemic shunt; precision

shunting; portal hypertension;portal pressure gradient

— 1045

I P e Hs 2 o 22 o DR 3R 3 A 1) Ik S g A
J& (portal pressure gradient, PPG), BI [ # ik 5 T
s i JO I 3 22 TH L 249 90 Y6 H IR Ak BT £ bk af
W By S . T bk e T 51 R s A

DOI:10. 3969/j. issn. 1008-794X. 2024. 10. 001

T kot T R L W KR I S A P 2 b
JEE IR RN . B K N sk 2 a2 A AT
bk e AR i R A SR R LS 6 JAAE
TR K 15% ~25%.50% ~75% B FHTE 1 ~2 4F

YEFZ AL 200032 BE S BICAE Pl BEBE A AR YT R GO 56T IR R 5 0 L BT AR R 2

k5 it
WAEVEF : B F  E-mail:yan. zhiping@zs-hospital. sh. cn



— 1046 —

I A2 A

2024 4F 10 A% 33 %45 10 1] ] Intervent Radiol 2024, Vol. 33, No. 10

W RAFIIM . F 1969 42, Rosch %3 55T Jié
FAVAEFAR G ARG T TE (4 s 4 Rl R A5 LA
Ko UL 22 300 # Bk 1T 4K 43 3 R (transjugular
intrahepatic portosystemic shunt, TIPS) Ut A4 A
PEAF I Z T 50 ARAE K & UOIR YT 1T # Ik & A
KARFHMEEFR ., ME L HEME 2%
A 58 S AR 8 i A8 A /N HAR (8 mm) 43 i 18 LA
FoR] 45 BAR B I S AR S A A A3 T B R
IR IE SRR Yl X I N ) S (S K N
G5 S AN 5 0 = 1 ) A e o o 1 I N e
ERAT T L AT R T ek o )2 R ih T i
A AN HE 23 U, LA S B b T A2 S R E W R AN
Wi T A2 AL

1 T NEREED RS

VN R s e e R o Gl B N |
UK R G 45 M i Bk 2 ) Sz AR BEL O il L o R 2
SR 0 T IOV R 1) DK R T3 B = S HEOKCF L B
RE 2 fiff 1) #3 Jok vog T BT A ok 1) 7™ B O 2 o - L BRE 4k
FF AT N 0 2200 1) o Dk O W . — ROk UL 0 IR
K PPG R B 22 . i 5 i bR P Y 1 e IR K
Az R . SR T 2 A0 i Ok A T K
i KA 73 AT RE 2 S BT bR AL R 9 U A
M E I RE . B Ak it 2 R IR 2 T EAR
B HE ARG R G T o AR R
PRI A AR G T 20 O 75 A A0 - A 03 3 e R
2H S T S DL d KR R M A AE AR B4 (] e
e /MEE AN RAE .

2 TIPS RHERANANESRA

I ANNE S5 i TR 55 22 P A i A AL S N T
Jik 5 - Bk 22 18] 433 Can TTPS) (1 #6 bk 55 1 B
TR K 22 1) A L T A 8 Ik A R
(direct intrahepatic portocaval shunt,DIPS) |.[]#
ok A =z 55 JFF 8 ok =2 (8] 433t (4 3 38 58 49 A6 S A1) LA
LAV AE 1 2 A 42 Can R B 1 4 T 2R AT 4
WA AE M- 45 . Br, TIPS (L 46 2 R
ol B TIPS) R 2 i v i #2 . TIPS il
b AR T K T b R) A A — A PR 3 I
T8 513843 117 K I T 422 58 Ao e AR T
BN A =R N =R (R AR 2R TN
A, 2003~2013 4F£E TIPS FAREHK 19.4%,
AR TR T R & ose %, £ 1 [/ N A 45

F T AR TIPS AR NI RHA T R IR #H 2
P it 7k D 2R i — R U7 R LR T G
AR IR KR TR T R ke e ko 2
P LR [ A 2 A T B

3 SREEERSE

I AN HE 23 0 i BRAE Y 103 3 g A RS = K
PPG [ 25 BLUK K 31X Uk BE A 2% 28 M i PR AE R . 3L
AE i IR BE OR 157 T JUE 1L 370 988 0 . DAY b, AR B 20 O
T VTR A DR AN 23 22 A 1) Dk 2R 48 LA 14 [ I L 4
B G 1) 388 W P MR RE P o 09 T 36 W R T T R
T RE 2 S H B L N 0 3L Al AR R A B T ek R
Ja I B AE KA

4 TAMEBESRXBESREER

I AR5 L L B J) 2 A8 A 52 22 Bl I R
W) o A0, 575 B8 A g PR o B 2 0 30 Ik o D BE L BT
JUEAAR AR L ol ke i Tk ™ o R R T DK AR VR IR
B AR VAR AR A AR KR AR AENY . Horp
Oy UiE B R OCHE R HAR R RN R . B b
ELAR B B 43 i 3 AT AT B A 4 38 g R TR ROR
{ELIX At AT RE 5 240733 i BT S BE 450 35 0 i & A=
RIME . HATEAR 6~10 mm M FES A RE. E
NI A R8T A0 P 3 TIE R T A FR 4
B AR, 22k B AR 10 mm 3K 8~10 mm ] # 14
R E T 2B AR E A BT R L,
MR BN S Al ) 2R Y 6~ 8 mm /N B4R 23U
W ARS8 mm 43 UIE 5 10 mmAy i
TE AR A AR DAY 38 1 R R R TR R R
ARG & A 2R R B A COS) A 38 3k 260,
Xt I HEAR B /N (8 3L R AT 6 mm 23 3 T8 0] i —
A WA S TP IR s i A L LS 2 W S 40 1 R
PR R AT IR A S R AT REAE RS ©
A H RSBk ARk B AR AR T AR R B
AT TP M sk R K e R R 1 K O T 32 R I
AR B IR . Bl T B AR AR AE —
RS LA R T 5K o T T8 B S Tk ) A ek b
TOBE R S T R G g 3 3 O B

‘rjﬁa{ [23-24] .

5 AEMARBNLRZNFRER(GE PPG)
ARG PPG S 3 A AP 203t I 1L 3 3 ) 2 ik
AR AR . R B AT ARG PPG B 4% il 78



A AT 2227 2024 48 10 A58 33 45 10 ] ] Intervent Radiol 2024, Vol. 33, No. 10

— 1047 —

5~12 mmHg(1 mmHg = 0. 133 kPa) B A || T %
50% ~60 %27 (A H A PEPE(E 1S — BT, B
P REBOCT IR 3 1 2 B AR 09 WF 58 02 76 3 18 =2
BRI N AT HEAT R RAG B S R . B
RALAE 23 B 2 B RS T 45 /) X R BOR J5 PPG &
Wi T ] B TR AR (i B PPG(<Z12 mmHg) L)
AERERE RO . 7SR B 0 K 58 W P R 8 X
PURR SCH 00 i AR B /) - a3 AR J§ PPG
(<< 14 mmHg) UL 4E 5 JIF E i 4k, 9 2> A ¢ I
RAE

HYRK S PPG & 7 3 R A Ta) o504 25 X6 1 358 8l 75
S H PR R . PPG 5 TR i e ik Gl
0 Z IR B i F A0 R R AR T T
i i KO 75 TR Bk — A0 B TR T B B T RE 23 A
PPG, S840y skid > . TIPS RJ5 Bl ZI PPG Af
REZ ZFP IR K FZ M AN 43 it AL 100 i 2 356 Jon e #5007
M3 B 32 55 1 Rk s i s | A 9 I 3 B g 2
ANFRGE IS 2 W (P 4 B BRI B R B LR A
ARJG HER 2~4 d 17 PPG W] BE L Bl %) PPG RE ¥ 4 %%
H T A 5 1A P B i e

e s RJG A B PPG YR I N 78 73 7% 1A 1 22
S UAR IS RF DR L IE A 2R B SR L0 T BB
FOEFARR NN EG S . NEFRE R
XARJE PPG fiit Z PEANE & 2 PPG AR #% Child-
Pugh 4390 #0174 8% L LLSE 30 A8 AR TR g s 20 AF G
AR F 2 E s 2 #r . % F Child-Pugh 434 C
G ¥, RJ5 PPG<<14 mmHg ] fg & Jy & 8,
SyET PPG 5 &M Z . % TIPS Rjg 6 ~HA N
JFF 08 A K LA — s S T

6 TIPS 5/ 53 M # 4 IIfa R 35 2%

D T v A A T S It B I A Y
& J1. IR ik & 1 86 B (hepatic venous pressure
radient, HVPG) B A8 & H BT HH B9 A T 1 ik T
J3 8 J7 k. B Y R K - # Bk 3 (intrahepatic
veno-venous shunt, IHVS) F 2= Hi| 55 H #E #f Sz
PPG Y fE 1 o b oh 7 A 55 1 I 6 1k B
HVPG 552FR 1T # bk R 7 2Z (8] A6 5C 1 Fi— 250t 5
K. X T LR WIRN SRR V% A 40 BT 5 i
N T kAT e 3 2 . PPG N3 $5 1T k- i
I AR 171 kA0 B 22 8] 04 0 8 B o 11 ok -
T e PO ke R S S B O SR
7 HiE

I ANESR TR IR ST T K TR AR G R AR Y

T B BB BN R 2 R A AR AT
FKOE ) e BTV o A ARG HESR AR H AR 2
LT3 U 22 A 1T IO AL O & R 1) 7 Tk s g o 2 LK
- i B RE 22 it i PRAE IR o SCREZE T IIERE V. 3X —
bR ) 52 B A 225 22 TR AT LA K S 9 19 733
For A » LS I A AR 30 1> A 1 o 1) IR Ji i 36 3
JaF B B 4 2 R

(& % X i)

[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[]].
Hepatology.2017,65:310-335.

[2] Palmaz JC, Sibbitt RR. Reuter SR, et al. Expandable
intrahepatic portacaval shunt stents: early experience in the
dog[ J]. AJR Am ] Roentgenol,1985,145,:821-825.

[3] Colapinto RF, Stronell RD, Gildiner M, et al. Formation of
intrahepatic portosystemic shunts using a balloon dilatation
catheter: preliminary clinical experience[J]. AJR Am ]
Roentgenol,1983,140:709-714.

[4] Burgener FA, Gutierrez OH. Nonsurgical production of
intrahepatic  portosystemic  venous shunts in  portal
hypertension with the double lumen balloon catheter (author’s
transD) [J]. Rofo,1979,130:686-688.

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

(6] Bk, Zo8. EUATIKRENN ABIBRLI] A AU
Z%35,2009,18:561-562.

[7]  Shifs. B 8048, “TIPS Je47” 0y I K 52 B SRR [T 1. Ik,
2019,24:1097-1099.

[8] Ma L, Ma J, Zhang W, et al. Acute hepatic ischemia after
transjugular intrahepatic portosystemic shunt creation despite
preserved arterial perfusion[ J]. ] Vasc Interv Radiol, 2021,
32:1510-1512.

[9] Kloster ML,Ren A,Shah KY,et al. High incidence of hepatic
encephalopathy after viatorr controlled expansion transjugular
intrahepatic portosystemic shunt creation [ J]. Dig Dis Sci,
2021,66:4058-4062.

[10] Perry BC, Kwan SW. Portosystemic shunts; stable utilization
and improved outcomes, two decades after the transjugular
intrahepatic portosystemic shunt[J]. ] Am Coll Radiol,2015,
12.1427-1433.

[11] Pericleous M, Sarnowski A, Moore A, et al. The clinical
management of abdominal ascites, spontaneous bacterial
peritonitis and hepatorenal syndrome: a review of current
guidelines and recommendations[J]. Eur ] Gastroenterol

Hepatol,2016,28:e10-e18.



[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

1048 —

AT 2% 35 2024 4F 10 %5 33 45 10 ] ] Intervent Radiol 2024, Vol. 33,No. 10

European Association for the Study of the Liver. EASL clinical
practice guidelines for the management of patients with
decompensated cirrhosis[J]. ] Hepatol,2018,69 :406-460.
Chinese College of Interventionalists. CCI clinical practice
guidelines: management of TIPS for portal hypertension (2019
edition) [ J ]. Zhonghua Gan Zang Bing Za Zhi, 2019, 27.
582-593.

Tripathi D, Stanley AJ, Hayes PC, et al. Transjugular
intrahepatic portosystemic stent-shunt in the management of
portal hypertension[]]. Gut,2020,69:1173-1192.

WA TS By W, AR o) K R 2 SR K )
AR AR e PRS2 B 45 B (2019 4E fO LI, I B AT IH 955 2% &5
2019,35:2694-2699.

FEUER, E s, BRI NI 55 AN TR] S 20 5 ok o I 26 X 28 8
JCHE N T 43 S A S5 97 80 R i [T ). A A 2 44 7KL 2023,
32:1001-1005.

Wang XZ, Liu GF, Wu JC, et al. Small-diameter transjugular
intrahepatic portosystemic shunt versus endoscopic variceal
ligation plus propranolol for variceal rebleeding in advanced
cirrhosis[]]. Radiology.2023,308;e223201.

Yan H, Xiang Z, Zhao C, et al. 6-mm shunt transjugular
intrahepatic portosystemic shunt in patients with severe liver
atrophy and variceal bleeding [ J]. Eur Radiol, 2024, 34.
4697-4707.

Wang Q. Lv Y, Bai M, et al. Eight millimetre covered TIPS
does not compromise shunt function but reduces hepatic
rebleeding[J]. ]

encephalopathy in variceal

Hepatol,2017,67:508-516.

preventing
Trebicka J, Bastgen D, Byrtus J, et al. Smaller-diameter
covered transjugular intrahepatic portosystemic shunt stents
are associated with increased survival[ J]. Clin Gastroenterol
Hepatol,2019,17:2793. e1-2799. el.

Borghol S,Perarnau JM,Pucheux J,et al. Short-and long-term
evolution of the endoluminal diameter of underdilated stents in
transjugular intrahepatic portosystemic shunt[]]. Diagn Interv
Imaging,2016,97:1103-1107.

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.

Miraglia R, Maruzzelli L, Di Piazza A, et al. Transjugular

[24]

[25]

[26]

[27]

[28]

[29]

intrahepatic portosystemic shunt using the new gore viatorr

controlled expansion endoprosthesis: prospective, single-

preliminary experience[J]. Cardiovasc Intervent

Radiol ,2019,42:78-86.

center,

Praktiknjo M, Abu-Omar J,Chang J, et al. Controlled underdilation
using novel VIATORR® controlled expansion stents improves
survival after transjugular intrahepatic portosystemic shunt
implantation[ ] ]. JHEP Rep,2021,3:100264.

de Franchis R, Bosch J, Garcia-Tsao G, et al. Baveno \[-
renewing consensus in portal hypertension[]J]. ] Hepatol,
2022,76:959-974.

Ma L, Ma J, Zhang W, et al. Predictive power of portal
pressure gradient remeasured shortly after transjugular
intrahepatic portosystemic shunt[ J]. Hepatol Int, 2023, 17
417-426.

Biecker E,Roth F, Heller J,et al. Prognostic role of the initial
portal pressure gradient reduction after TIPS in patients with
cirrhosis[ ] . Eur J Gastroenterol Hepatol,2007,19;846-852.
Bosch J. Small diameter shunts should lead to safe expansion
of the use of TIPS[]J]. ] Hepatol,2021,74:230-234,

Ma L,Liu Y,Yan Z,et al. Comparing the predictive ability of
gradient after transjugular

portoatrial and  portocaval

intrahepatic shunt creation for variceal

rebleeding[ J]. ] Gastroenterol,2023,58;494-502.
WA Wk LX) S IR 2 U K N TR S R
ML 3 3 AR ST LT ], A AR % 24 75,2023, 32 17-21.

Xia Y, Tie J, Wang G, et al. Individualized portal pressure

portosystemic

gradient threshold based on liver function categories in
preventing rebleeding after TIPS[J]. Hepatol Int, 2023, 17
967-978.
Zhao D,Zhang G,Wang M,et al. Portal pressure gradient and
serum albumin: a simple combined parameter associated with
the appearance of ascites in decompensated cirrhosis treated
with transjugular intrahepatic portosystemic shunt[]]. Clin
Mol Hepatol,2019,25:210-217.
Ma J,Gong X,Luo J,et al. Impact of intrahepatic venovenous
shunt on hepatic venous pressure gradient measurement[ ] ]. |
Vasc Interv Radiol,2020,31.:2081-2088.
s H 1 :2024-02-18)
KRG 5 7D





