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Meta-analysis for assessing the application of transjugular

intrahepatic portosystemic shunt in patients with cavernous

transformation of the portal vein

ZHANG Yuxin, LIAO Yang, ZHAO Chenghui

(Department of General Surgery, the Second Peopl'e Hospital of Chongqing District, Chongqing 400052, China)

Abstract Background and Aims: The common treatment methods for cavernous transformation of the portal vein

(CTPV) include medical treatment and surgery, while interventional surgery is not usually used in this field, and

this disease has long been considered to be a contraindication for transjugular intrahepatic portosystemic stent-

shunt (TIPSS). With the improvement of technology and the upgrading of relevant operating devices in recent

years, TIPSS is increasingly carried on in CTPV patients. However, the implementation of TIPSS for CTPV

patients is not widespread at present, and it is only conducted in some vascular intervention centers with extensive

experience. Meanwhile, there is also a lack of evidence-based data to prove its application value. This study was

conducted to evaluate the feasibility, efficacy and safety of application of TIPSS in CTPV patient through a Meta-

analysis, so as to obtain evidence-based information for clinical decision-making.

Methods: The relevant literature was collected by searching a number of national and international database.

The retrieval time was limited from the inception of each database to February 2020. After extraction of the

relevant data, the success rate of surgery, the incidence of major complications, porto-systemic pressure gradient

(PPG) before and after surgery, postoperative rebleeding rate, incidence of postoperative hepatic encephalopathy,

12-month stent patency rate and 12-month survival rate were recorded as clinical outcome parameters. Meta-

analysis of the data was performed by RevMan 5.1 software. Stata 14 software was used for quantitative analysis of

publication bias detection.

Results: Nine studies were included based on inclusion and exclusion criteria, involving a total of 188 CTPV patients

who underwent TIPSS treatment. The pooled results of Meta-analysis showed that operation success rate was
77% (95% CI=63%-87%, I'=67%, P=0.000 S), the incidence of major surgical complications was 22% (95% CI=
11%-40%, I’=59%, P=0.004), the PPG was significantly reduced after operation (WMD=13.19, 95% CI=11.86-
14.52, P=58%, P<0.000 01), the rebleeding rate was 12% (95% CI=7%-21%, ’=0%, P<0.000 01), the incidence
of postoperative hepatic encephalopathy was 17% (95% CI=11%-25%, ’=0%, P<0.000 01), the 12-month
patency rate of stent was 81% (95% CI=73%-86%, I’=0%, P<0.000 01), and the 12-month survival rate was 89%

(95% CI=81%-94%, ’=16%, P<0.000 01).

Conclusion: TIPSS is feasible, effective and safe in CTPV patients. However, the successful implementation

of this technique cannot be achieved without relevant experience and specialized skills of the surgeon. It is also

necessary to fully evaluate and weigh the risks and advantages of the operation based on the relevant preoperative

examinations and the patient's condition, strict consideration of indications, and appropriate treatment plan

making, so as to maximize the benefits of the target patient group. It is expected that TIPSS treatment will become

a routine treatment for suitable CTPV patients, and a relatively unified consensus and operating standards will be

reached in the future. At present stage, more large sample, multicenter randomized controlled trials are urgently

needed to fully compare various factors to guide clinical decision-making in this field.
Key words Portasystemic Shunt, Surgical; Venous Thrombosis; Portal Vein; Meta-Analysis
CLC number: R654.3
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intrahepatic portosystemic stent-shunt, TIPSS)
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febr, FEATMetadr o ISR ZRAT PRI 27 UE 48 i I
KZ% .,

1 #BRETE
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R4 . REBAEN, PFRER . AKX
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M. PRI FEIFRIEMRAER . FARHE
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BRER D =54),
1.4 Seit=4biE

ffi F CochraneIh/E P #EF ) RevMan 5.13E47
MetaZ3 A o ¢ R 477 B9 ARG R ] Stata 145K 4T

http://www.zpwz.net



1478

B E A RS

2%

Begg'sti iy M Egger'ski 4 it 43 Mo & I 200 &
KHZER, P<0.0SINHHESAZRIFFEE L. AN
MG 1 5 M A 500 SR FH QU 46 3 1 it A 6 N A 5%
TR AT IEAE , P>0.1, IP<50%IF, 3EH [E &
RO ARG T . ez, R B AL AN AR B G T
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PEUE B 24 2 i CTE X B 20 88008 i Meta 2y B
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21 WEERERMNER

BOE PEASE 2 SCHE (n=817)

PubMed (n=188) ,
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fibJgd . B TIPSS AH A A4
FEAMIBER & Hofh TR 5 3R
IFRIBIESY o
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Figure 1

Y

Bl 32 4 SOR BIBRSCHR (n=7 ) -
ToREFRIASC (n=1) , TBFE
BEEJRERR (n=6)
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Literature selection process

x®1 MAXEFREESFR
MG R gy A B HEBR bR o, ASWF 5 98 A Table 1 Quality rating form of included studies
e CHRORS TR kSRS, thSc kAR o 2k E?ﬁ _ NOS 143
Fanelli, £ 7
A T 188% B HAE MBI Rt G o ¥R AR 5T, Senzolo, %5 1 7
Ho Sk z ) Ec ., RN AREIEWLEL, 90 Luo, % 6
. e [10]
A SCHR RIS 31, SEASAE T BUHY I % 45 Sj“’; .
%?5‘*/%)@%%2—40 %%%’%[13] 6
i e, AR 0 6
=g, 50 7
HAL, 45 6
K2 MANRHESRER
Table2 General information of included studies
lEEs Efy HEARE (n) [X ek e Ui Wit (n) plEheS] R (%)
Fanelli, 2 1© 2011 13 ol 9/4 NREEEIF 5T 448 £13.5
Senzolo, 25 2006 9 HeE — EEMER 5 -
Luo, %1 2014 15 Ll 11/4 MEEPERFY 19~45 (29.1£8.0)
Qi, & 1o 2011 20 SRl 13/7 EEPENFFE 17.5 (10~52)
Li, &M 2019 25 rhE 18/7 BB 5 47.1+134
55 e 2020 21 r [ 13/8 NELPERF 5 27~67 (48 +11)
i g, 4 1 2009 39 R — A AIF 5 —
2 gz A U 2018 38 r ] 30/8 EEVER 5 48 (17~78)
B Y, 25 112 2016 8 | 6/2 NELPERFSE 51 (40~68)

© WA )T i [ & F I F 2P H

http://www.zpwz.net



B KRR, G ST A RO EE RR B R (4 Meta 2047 1479
T2 PMANMAERMEREER ()
Table2 General information of included studies (continued)
i P AR WM (n) Child-Pugh 534 (n) I R B (n)

- (n) fFiEfk  AERTREfE ANBAIRE A B C  HfbiEdm ek B pE s
Fanelli, % 2011 13 — 13 — — — — 10 1 2
Senzolo, 25 ™ 2006 9 3 2 4 — — — — —
Luo, 2 1 2014 15 — — — — — — 15 — —
Qi, &1 2011 20 — — — — — — 20 1 —
Li, &1 2019 25 25 — — 15 5 — 25 — —
BRI | L ] 2020 21 17 2 2 12 8 5 21 — —
e 2009 39 — — — 3 16 2 — — —
ey AU 9018 38 29 6 3 — — — 32 14 —
AL, 45 1 2016 8 — — — 16 14 8 8 — —

*x3 BENWERNEERTHHEE
Table 3 Patients’ information and interventions of included studies
N S KRG ML (n) TIPSS fﬂtﬁfﬁ A( n) _ _
e (%) EY7EN E Y 7EN S AR éléﬁi%!ﬁﬂaé & éﬁﬁi%{ﬁaé &
R R R ik bk 28 el
Fanelli, 2 10 3 3 1 10 — —
Senzolo, 25 6 e 3 2 e e e
Luo, %5 ! 11 — — — — — —
Qi, & 7 2 — — 1 4 2
Li, 4 17 21 — — — — — —
55 e 19 = — _ _ 19 -
B g, A 28 — — 3 10 15 3
Fgdz 36 — 12 4 — 36 —
HL, 4 7 — — — 1 6 —
R4 MNFRIERIER
Table 4 Outcome indicators of included studies
BRicE @] TFARPHIIKAE (n) RIGIEEIE (n) PPG (mmHg ) RAAZE 124A
(n) ZIIBIM ZERIEER0 Sk TR R Nl N Wi (n)  AEfF (n)
Fanelli, 2 10 1 — 2 — 2 229+6 8+27 8 8
Senzolo, 25 6 — — — — — — — — —
Luo, % ¥ 11 — — — — 3 258+57  95+42 9 10
Qi, %1 7 1 — 2 1 — 2629+ 1.06 1243 +1.09 5 5
Li, & 21 — — — 1 3 — — 19 18
525 S [ 2 4 1 3 2 235+46 114+19 14 18
Wz, &M 28 3 — — 5 6 — — 23 27
Zegpar A 36 2 1 — 1 4 252429 132+13 30 35
R, 5 7 — — — 1 — — — 5 —

2.2 Meta SHTER

2.2.1 TIPSS sz & A7 o fy3Cimk ' (188 ] )
it T F ARG, LA 145 5 00R %
% 1 TIPSS IRYT , ¥4 M 4% AT iR Iy i e ¥ )
FIFH RevMan 5.1 B . S B VR4 50 18R 25 0F
SYMEAE e (P<0.1, I'=67% ) , * HBEHLEL N
R4y B, 15 3] OR=3.39, 95% CI=1.71~6.72,
) R 7 S 3 5 A3 20 B O FRBTI R R 77%
(95% CI=63%~87%, I’=67%, P=0.0005) (& 2) .

© WA )T i [ & F I F 2P H

H AT SRR R, BRI T4 5
VR . UMBR Qi 4 " WBFST R, 4% 4L 5 1] B
FEAK (P=0.24, I’=24% ) , kN iZ 5 BF 58 2 5 i
PRI R R . T B R SOk 5 Al g A SCHR AR
B, H SOk A R £ R A 22 AN K, Qi A Y
TESCHR IR 19720 B85 TTHRIK E T B T 27 4k
b, 3 — 3R B Al A 5 BT A $ B AU L
Feapley, Rk £ T e N £5 2R
TR AL £ ) S AR R, (HA A 7/20 1
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I 2 T 0 38 1 1 I S AR i AE B A A R T
FARMIROEZENZR, hTFARBA N FAGE,
AR FR R A T e BB O R R 3 0 B R OK P SR
JE S R ) R ORI BB A A BRI 0

WFIE I A 45 R Won, K IRE 5T 6 AR R R
( OR=4.15, 95% CI=2.54~6.78 ) , HAEHI5%
WA, ARG M. 6% IE, AR A
2 Meta 3145

Weight Odds Ratio Odds Ratio
Study or Subgroup log [Odds Ratio] SE (%) 1V, Random, 95% CI IV, Random, 95% CI
Fanelli, % 1.203973 0.658281 10.8 3.33[0.92, 12.11]
Li, % 7 1.658228 0.545545 123 5.25[1.80, 15.29]
Senzolo, 4 ¥ 0.693147 0.707107 10.2 2.00[0.50, 8.00] —
Luo, & 1.011601 0.583874 11.8 2.75[0.88, 8.64] T
Qi, 1 -0.61904 0.468807 13.4 0.54[0.21, 1.35] —
Zeg g A 2.890372 0.726483 10.0 18.00 [4.33, 74.76] e
HAL, 25 1.94591 1.069045 6.6 7.00[0.86, 56.89] 1
55 e 2251292 0.743392 9.8 9.50[2.21, 40.78] —_—
w4 1 0.934309 0.355842 14.9 2.55[1.27,5.11] —
Total (95% CI) 100.0 3.39 [1.71, 6.72] <>
Heterogeneity: Tau’=0.69; Chi’=24.06, df=8 (P=0.002); '=67% = = f i
Test for overall effect: Z=3.50 (P=0.000 5) 0.01 0.1 1 10 100

SEEZH X HEZH

2 FAREIIE Meta HH7

Figure 2 Meta-analysis of surgical success rate

2.2.2 Ry z&tLma A% 4 5 Rk
(100 ] ) #e4s 7 F AR A ¢ 3£ 29 KR ) &k A4
oL, A 19 FIRERR T AFEBRENHRE,
S8 AH DG A PR S B o S R A 0 R 45 BT TR A
St (P<0.1, I°=59% ) , % FHBEHLRL N 558 4
#r, 74 %] OR=0.28, 95% CI=0.12~0.66, F| H i
77 e e 5 A5 B F R B I RIE R AEFEN 22%
(95% CI=11%~40%, I’=59%, P=0.004) (& 3) .
SIS B, B AIBRIEIE 48 7 BT R
Vi o Y B 2= 44 e 45 1Y (0T 5T S 45 ALBIE 9T ) S

PEB B L (P=0.16, I’=42% ) , A RiZES W5
S S MR VR . EE T B S SOk 5 Al A8 A S
BRAH X, HAF IR N O ST F it
TR KES . % 15 Bk 0y R N AT BB Sl AR 3
(8 AR KT R4 A S 2 B S R R A O U 43
Mre BIBRIZIE ST )5 & I 45 9 Bon , IZTE 585
KA K (OR=0.38, 95% CI=0.17~0.85) , H.
AR R AAL, AR MR . AR 98 A
20 Meta 43 Hr 45

Weight Odds Ratio Odds Ratio
Study or Subgroup log [Odds Ratio] SE (%) IV, Random, 95% CI IV, Random, 95% CI
Fanelli, % 1% -0.8473 0.690066 18.3 0.43[0.11, 1.66] —
Qi, & 1 -0.28768 0.763763 16.6 0.75[0.17, 3.35] —
ZEgag A -2.3979 0.603023 20.6 0.09 [0.03, 0.30] —
LS5 -0.539 0.475595 242 0.58[0.23, 1.48] —
e, A 0 -2.12026 0.61101 20.3 0.12 [0.04, 0.40] — e
Total (95% CI) 100.0 0.28 [0.12, 0.66] <=
Heterogeneity: Tau’=0.55; Chi’=9.81, df=4 (P=0.04); '=59% : t : :
Test for overall effect: Z=2.91 (P=0.004) 0.01 0.1 1 10 100
SEIA XA

B 3 ARPEFEHREXREZE Meta o#F

Figure 3 Meta-analysis of the incidence of major intraoperative complications
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P<0.000 01) (Kl 4) . SAMRREEMHRK, &
A SBT3 5 B R IR . Y B 2 4 e A Y
IWEIR ST, 25 LA ] S Bk ] f B AR ( P=0.29,
r'=20%) , ANAIZGOF 982 5 bR ok .
e 152 1% g SC ik 5 L At g A SR AR ek, R O i
I BEE N R Ty R K ER . HES

Joz P 1 i PR AT R A T rhes S TR 3 A H R K
R ERAE AR S IR R A G . BURE T IR IX
WSS 5 5 I 45 SR o, IZ IR 586 B RE A K
(OR=13.71, 95% CI=12.43~14.99) , H A% HF
FETRAMK, AR T MER . A5 AT 0 98 A Je 4 1)

Meta 73§71 45

b Nzn) rE Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean  SD Total (%) IV, Random, 95% CI IV, Random, 95% CI
Fanelli, % 22.9 6 10 8§ 27 10 8.5 14.90[10.82, 18.98] -
Luo, %5 ¥ 258 57 10 95 42 11 7.7 16.30[11.98, 20.62] -
Qi, &1 2629 106 7 1243 1.09 7 318 13.86 [12.73, 14.99] 5
Zegnap | A 252 29 36 132 13 36 330 12.00[10.96, 13.04] ]
Iy, 235 46 19 114 19 19 190 12.10[9.86, 14.34] .
Total (95% CI) 82 83 100.0  13.19 [11.86, 14.52] |
Heterogeneity: Tau’=1.11; Chi’=9.47, df=4 (P=0.05); I'=58% I } " i
Test for overall effect: Z=19.44 (P<0.000 01) -100 -50 0 50 100
SEEYY X HEZ

4 FAREIE PPG H Meta 5347
Figure 4 Meta-analysis of PPG before and after surgery

224 REHbhx4+f A 6RFILH” ™M
(118 4 ) #4s T F ARG M wy &AM,
A2 B T AL IE W BRI, S M
B 5 R 45 B g8 18] 6 S R (P>0.1, IP=0% ) .

K H 8 % 20 0B A 4y B, 459 2] OR=0.14, 95% Cl=
0.08~0.27, FI| F i 34 77 =5 e )5 15 2 4 I 1 1 1
FH 12% (95% CI=1%~21%, ’=0%, P<0.000 01)
(Kl5) .

Weight Odds Ratio Odds Ratio
Study or Subgroup log [Odds Ratio] SE (%) 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Li, % -2.99573 1.024695 9.3 0.05[0.01, 0.37|¢———=——
Qi, &1 -1.79176 1.080123 8.3 0.17[0.02, 1.38] —
g A -3.55535 1.014185 9.5 0.03[0.00, 0.21 | ¢—=——
HIAL, 2 1 -1.79176 1.080123 8.3 0.17[0.02,1.38] ———=——1-
5y, A -1.67398 0.629153 24.6 0.19[0.05, 0.64] _
gk & -1.52606 0.493435 40.0 0.22[0.08, 0.57] —a—
Total (95% CI) 100.0 0.14 [0.08, 0.27) <>
Heterogeneity: Chi’=4.52, df=5 (P=0.48); I'=0% F ¢ : !
Test for overall effect: Z=6.20 (P<0.000 01) 0.01 0.1 1 10 100
S X HEZ

B 5 AREBHMELEZR Meta 97

Figure 5 Meta-analysis of the incidence of rebleeding after operation
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Figure 6 Meta-analysis of incidence of hepatic encephalopathy after operation
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Figure 7 Meta analysis of stent patency 12 months after surgery
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Figure 8 Meta-analysis of survival at 12 months after surgery
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