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Prognostic analysis of transjugular intrahepatic portosystemic shunt treatment for
spontaneous portosystemic shunts in patients with cirrhosis
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China

[Abstract] Objective: To evaluate the prognosis of patients with combined non-esophagogastric variceal spontaneous portosystemic
shunt (SPSS) undergoing transjugular intrahepatic portosystemic shunt (TIPS) combined with embolization. Methods: We performed a
retrospective analysis of 603 cirrhotic patients who underwent TIPS at the First Affiliated Hospital of Nanjing Medical University
between January 2018 and June 2024. After applying inclusion and exclusion criteria, patients were divided into two groups: the SPSS
group (n=141) and the non - esophagogastric variceal SPSS group (Non-EGV -SPSS group, n=58). Baseline data, preoperative and
postoperative portal vein pressure, intraoperative parameters, and postoperative outcomes (such as upper gastrointestinal rebleeding,
stent dysfunction, hepatic encephalopathy, and survival prognosis) were collected and analyzed, Logistic regression analysis was
employed to determine independent predictors of adverse prognosis. Results: During follow-up, 64 patients (32.2%) developed overt
hepatic encephalopathy. Rebleeding occurred in 42 cases (21.2%) of patients, among which 7 cases received endoscopic therapy, 19
cases received interventional treatment, and 16 cases received medical treatment. Sixty-two cases (31.2%) died, among which 10 died

of gastrointestinal rebleeding. The rebleeding risk of both groups was significantly associated with the reduction of portal pressure
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gradient (P=0.021). The Non-EGV-SPSS group exhibited a significantly higher rebleeding risk compared with the SPSS group (36.2%
vs. 14.9%, P=0.001). In contrast, no statistically significant differences were noted in mortality (36.2% vs. 29.1%, P=0.400) or hepatic
encephalopathy incidence (37.9% vs. 29.8%, P=0.317) between the two groups. Age (HR=1.049, 95%CI: 1.020~1.079, P=0.001) and
serum creatinine (HR=1.012, 95%Cl: 1.002~1.023, P=0.017) were independent risk factors for post-operative hepatic encephalopathy.
Pre-operative Non-EGV-SPSS was an independent risk factor for post-operative rebleeding; Age (HR=1.025, 95%CI: 1.002~1.047,
P=0.030) and serum total bilirubin level (HR=1.002, 95%CI: 1.000~1.005, P=0.012) were independent risk factors for post-operative
mortality. Conclusion: In cirrhotic patients undergoing TIPS, preoperative non-esophagogastric variceal SPSS is associated with an

increased postoperative rebleeding risk, which correlates with changes in portal vein pressure. However, non-esophagogastric variceal

SPSS does not significantly impact postoperative mortality or the incidence of hepatic encephalopathy.

[Key words] cirrhosis; hepatic encephalopathy; non-esophagogastric varices; spontaneous portosystemic shunt; transjugular intrahe-

patic portosystemic shunt; embolization
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A: Direct portal venography revealed the presence of a spontaneous portosystemic shunt. B: Percutaneous transcatheter anterograde or retrograde

embolization of the spontaneous portosystemic shunt was performed using coils or vascular plugs combined with tissue adhesive, and subsequent portal

venography confirmed the disappearance of the shunt. C: Repeat portal venography was conducted after stent placement.
El1l TIPSFALERSRERES G
Figure 1 Imaging of TIPS procedure and SPSS embolization
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Table 1 Baseline clinical characteristics of patients
Variable SPSS(n=141) Non-EGV-SPSS(n=58) P

Age[ years, M(Pas, Pys) ] 58.00(51.00,70.00) 59.00(51.00,69.75) 0.872
Sex[n(%) ] 0.163

Male 88(62.4) 30(51.7)

Female 53(37.6) 28(48.3)
Child-Pugh classification[ n(%) | 0.112

A 43(30.5) 23(39.7)

B 73(51.8) 31(53.4)

C 25(17.7) 4(6.9)
MELD score[ M(Pss, Pss) ] 11.00(9.00,14.00) 11.00(9.00,15.00) 0.909
Etiology[n(%) ] 0.732

Viral hepatitis 107(75.9) 41(70.7)

Alcoholic liver disease 18(12.8) 7(12.1)

Autoimmune liver disease 4(2.8) 2(3.4)

Schistosomal liver disease 1(0.7) 1(1.7)

Others 11(7.8) 7(12.1)
Ascites degree before TIPS[n(%) ] 0.064

None 33(23.4) 22(37.9)

Mild 99(70.2) 35(60.4)

Moderate or severe 9(6.4) 1(1.7)
International normalized ratio| M(Pss, Pys) | 1.31(1.23,1.46) 1.36(1.23,1.40) 0.783
Total serum bilirubin[ wmol/L, M (P, Pss) ] 20.80(13.40,35.50) 30.40(18.12,35.50) 0.072
Serum albumin[ g/L, M (P, Pss) ] 29.20(26.00,35.10) 31.30(28.77,35.81) 0.059
Serum creatinine[ wmol/L, M(Pas, Pys) ] 69.10(57.00,89.80) 72.55(55.95,82.50) 0.882
Stent diameter[ n(%) | 1.000

8 mm 131(92.9) 54(93.1)

9 mm 1(0.7) 0(0)

10 mm 9(6.4) 4(6.9)
PPG before TIPS mmHg, M(Pss, Pss) ] 26.48(22.95,29.42) 24.13(21.52,26.43) 0.003
PPG after TIPS(mmHg,x + 5) 17.50 + 4.82 16.51 +4.53 0.180
PPG reduction[mmHg,M(P;s,P75)J 8.83(6.62,10.66) 7.29(5.88,8.94) 0.004
Main portal vein diameter mm , M(Pss, Pys) | 15.17(12.94,17.40) 14.65(12.33,16.97) 0.112
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Table 2 Post-TIPS outcomes

Outcome SPSS(n=141) Non-EGV-SPSS(n=58) P
OHE[n(%) ] 42(29.8) 22(37.9) 0.317
Rebleeding[n(%)] 21(14.9) 21(36.2) 0.001
New or aggravated ascites[ n(%) ] 9(6.4) 5(8.6) 0.554
Mortality[ n(%) ] 41(29.1) 21(36.2) 0.400
Cause of death[ n(%) | 0.756

Liver failure and coma 17(41.5) 10(47.6 ) 0.683
Gastrointestinal bleeding 6(14.6) 4(19.0) 0.672
Hepatocellular carcinoma 5(12.2) 1(4.8) 0.365
Multiple organ failure 10(24.4) 4(19.0) 0.638
Others 3(7.3) 2(9.3) 0.785
Shunt dysfunction[n(%)} 19(13.5) 7(12.1) 0.495

R3 TIPSARIGRETHIERMEGHL &R

Table 3 Cumulative incidence of events during post-TIPS follow-up (%)

Follow-up OHE Rebleeding Mortality

time SPSS Non-EGV-SPSS P SPSS Non-EGV-SPSS P SPSS Non-EGV-SPSS P
1-month 9.9 8.6 0.802 2.8 5.2 0.418 5.0 0 0.112
3-month 18.4 15.5 0.623 4.3 13.8 0.029 11.3 34 0.057
6-month 22.0 17.2 0.437 7.1 224 0.002 15.6 12.1 0.538
1-year 24.8 259 0.876 10.6 24.1 0.025 20.6 19.0 0.786
2-year 26.2 37.9 0.105 12.1 34.5 0.001 23.4 29.3 0.365

A _1SPSS B _ASPSS C _1SPSS

-2 - Non-EGV-SPSS ,% - Non-EGV-SPSS - Non-EGV-SPSS
E 06 g 0.8
2 = 0.6 =
o £ £ 06
s £ 04 ¢ 0.4 E
T= 03 k| 041
2% 02 E E
£E < 04 E 029
£ E 3
£ 01 , , ' “g 0 ' ' 0 ' ' '
b 0 20 40 60 3 0 40 60 0 20 40 60

Time (months)

Time (months)

Time(months)

A: Cumulative incidence of hepatic encephalopathy (P=0.435). B: Cumulative incidence of rebleeding(P=0.001). C: Cumulative mortality (P=0.427).
El2 SPSS%H5 Non-EGV-SPSS 4l KL R L2
Figure 2 Comparative analysis of clinical outcomes between the SPSS and Non-EGV-SPSS groups
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Table 4 Univariate and multivariate logistic analysis of OHE after TIPS

Univariate analysis

Multivariate analysis

Prognostic indicators

HR(95%CI) P HR(95%CI) P
SPSS vs. Non-EGV-SPSS 1.440(0.758-2.736) 0.265 1.807(0.836-3.907) 0.133
Age 1.045(1.019-1.072) 0.001 1.049(1.020-1.079) 0.001
Sex 1.036(0.566-1.897) 0.909 1.498(0.734-3.058) 0.267
International normalized ratio 1.083(0.317-3.701) 0.899 1.502(0.242-9.311) 0.662
Creatinine 1.009(1.001-1.017) 0.037 1.012(1.002-1.023) 0.017
Total serum bilirubin 1.001(0.988-1.014) 0.858 1.004(0.982-1.026) 0.731
Serum albumin 0.989(0.946-1.034) 0.620 0.975(0.907-1.048) 0.490
PPG before TIPS 1.015(0.964-1.069) 0.568 1.057(0.967-1.156) 0.224
PPG after TIPS 0.994(0.934-1.059) 0.858 0.970(0.872-1.077) 0.565
PPG reduction 1.043(0.966-1.126) 0.286 1.052(0.964-1.149) 0.255
Child-Pugh classification(B vs. A) 0.875(0.482-1.587) 0.660 0.418(0.104-1.684) 0.220
Child-Pugh classification(C vs. A) 1.602(0.714-3.593) 0.253 1.098(0.155-7.772) 0.926
Ascites degree(Mild vs. None) 1.525(0.791-2.943) 0.208 1.801(0.576-5.627) 0.311
Ascites degree(Moderate or severe vs. None ) 0.512(0.106-2.484) 0.406 0.034(0.001-1.357) 0.072
MELD score 1.045(0.976-1.119) 0.210 0.992(0.872-1.130) 0.907

£5 TIPSREBHMMAEREES L EE Logistic EIS#

Table 5 Univariate and multivariate logistic regression analysis of rebleeding after TIPS

Univariate analysis

Multivariate analysis

Prognostic indicators

HR(95%CI) P HR(95%CI) P
SPSS vs. Non-EGV-SPSS 3.243(1.597-6.586) 0.001 3.595(1.603-8.062) 0.002
Age 0.991(0.967-1.017) 0.506 0.996(0.967-1.025) 0.786
Sex 1.039(0.519-2.078) 0914 1.104(0.485-2.513) 0.813
International normalized ratio 2.645(0.717-9.755) 0.144 3.111(0.590-16.404) 0.181
Creatinine 0.999(0.993-1.005) 0.711 0.998(0.991-1.005) 0.619
Total serum bilirubin 1.000(0.986-1.015) 0.959 0.992(0.969-1.015) 0.491
Serum albumin 0.997(0.948-1.049) 0.909 1.008(0.931-1.091) 0.844
PPG before TIPS 0.968(0.907-1.033) 0.328 0.930(0.824-1.048) 0.234
PPG after TIPS 1.013(0.943-1.088) 0.729 1.096(0.962-1.249) 0.168
PPG reduction 0.900(0.807-1.004) 0.059 0.924(0.821-1.040) 0.191
Child-Pugh classification (B vs. A) 1.006(0.509-1.989) 0.986 1.204(0.270-5.368 ) 0.807
Child-Pugh classification(C vs. A) 0.971(0.368-2.564) 0.953 1.212(0.139-10.600) 0.862
Ascites degree(Mild vs. None ) 0.841(0.412-1.719) 0.635 1.158(0.333-4.031) 0.818
Ascites degree(Moderate or severe vs. None ) 1.648(0.407-6.669) 0.483 3.568(0.294-43.351) 0.318
MELD score 0.998(0.920-1.082) 0.953 0.962(0.833-1.112) 0.599
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Table 6 Univariate and multivariate logistic regression analysis of mortality after TIPS
o Univariate analysis Multivariate analysis
Prognostic indicators
HR(95%CI) P HR(95%CI) P

SPSS vs. Non-EGV-SPSS 1.235(0.729-2.090) 0.432 1.161(0.650-2.074) 0.615
Age 1.025(1.004-1.046) 0.019 1.025(1.002-1.047) 0.030
Sex 0.993(0.599-1.646) 0.979 1.031(0.584-1.821) 0.917
International normalized ratio 2.536(0.886-7.258) 0.083 1.290(0.399-4.171) 0.671
Creatinine 1.002(1.000-1.005) 0.048 1.002(1.000-1.005) 0.080
Total serum bilirubin 1.014(1.006-1.022) 0.001 1.012(1.003-1.021) 0.012
Serum albumin 0.974(0.936-1.014) 0.201 0.982(0.942-1.025) 0.409
PPG before TIPS 0.993(0.951-1.038) 0.769 0.980(0.911-1.053) 0.580
PPG after TIPS 1.005(0.954-1.059) 0.858 1.029(0.945-1.121) 0.513
PPG reduction 0.976(0.909-1.052) 0.497 0.978(0.910-1.052) 0.549
Child-Pugh classification(B vs. A) 1.234(0.890-1.712) 0.201 1.189(0.856-1.652) 0.301
Child-Pugh classification(C vs. A) 1.567(0.890-2.756) 0.112 1.456(0.823-2.576) 0.195
Ascites degree(Mild vs. None ) 1.123(0.789-1.598) 0.512 1.087(0.765-1.545) 0.645
Ascites degree(Moderate or severe vs. None) 1.345(0.789-2.298) 0.278 1.234(0.723-2.105) 0.438
MELD score 1.049(0.986-1.116) 0.123 1.032(0.968-1.101) 0.321
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