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PTFE-covered TIPS is an effective treatment for 
secondary preventing variceal rebleeding in cirrhotic 
patients with high risks
Yongjie Zhoua,b,*, Wen Zhanga,b,*, Zihan Zhanga,b,*, Jianjun Luoa,b, Junying Gub,c,d,*, Qingxin Liua,b,  
Jingqin Maa,b, Zhiping Yana,b, Shiyao Chene,f and Jian Wange,f     

Introduction

Gasroesophageal variceal bleeding (GEVB) is a major and 
severe complication of portal hypertension [1]. Patients 

who survived the first episode of GEVB had a high rebleed-
ing rate (60% in the first year), with a mortality of up to 
33% [2]. Therefore, implementation of effective measures 
to prevent variceal rebleeding should be actively performed 
in patients with a history of GEVB [3]. According to the 
clinical practice guidelines [2,3], the first-line treatment to 
prevent recurrent GEVB is endoscopic therapy plus non-
selective β-blockers (NSBBs). Transjugular intrahepatic 
portosystemic shunt (TIPS) is recommended for patients 
who failed endoscopic therapy plus NSBBs. However, 
even with appropriate secondary prophylactic therapy, the 
rate of gastroesophageal variceal rebleeding remains at a 
concerning 42–43% [4]. Nowadays, risk stratification, 
individual management, and multidisciplinary coopera-
tion are gradually becoming the mainstream approaches 
for treating portal hypertensive bleeding. A previous study 
had shown that acute GEVB patient with high risk fac-
tors of treatment failure can benefit from the early use of 
TIPS [5]. However, it remains unclear whether patients 
with high-risk factors of treatment failure for endoscopic 
therapy plus NSBBs would benefit from using TIPS as the 
first-line treatment to prevent recurrent GEVB?

Measurement of hepatic venous pressure gradient 
(HVPG) is a useful tool to predict prognosis and sur-
vival of cirrhotic patients [6]. One-year incidence rate of 
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Aim To compare the effectiveness and safety of transjugular intrahepatic portosystemic shunt (TIPS) with endoscopic 
therapy plus non-selective β-blockers (NSBBs) for secondary prevention of gasroesophageal variceal bleeding (GEVB) in 
cirrhotic patients with high-risk factors of treatment failure.
Methods and material: A total of 122 cirrhotic patients with history of gasroesophageal variceal bleeding and high factors 
including hepatic vein pressure gradient (HVPG) ≥ 20 mmHg, portal vein thrombosis (PVT), gastrorenal shunt (GRS), or 
extraluminal para-gastric veins (ep-GVs) detected by endoscopic ultrasound, were analyzed retrospectively. Seventy-seven 
patients underwent TIPS with PTFE-covered stent (group A) and 102 patients received endoscopic therapy combined with 
nonselective β-blockers (NSBBs) (group B). According to above high-risk factors, both groups were stratified into four paired 
subgroups (A1–A4 and B1–B4). Two-year rebleeding rate, overt hepatic encephalopathy, overall survival, and procedure-
related adverse events were compared between the two groups and paired subgroups.
Results: The 2-year cumulative probability of free of variceal rebleeding was higher in group A than group B ( 93 vs. 62%, 
P < 0.001). Similarly, the 2-year cumulative probability of free of variceal rebleeding was also higher in the subgroups A1–A4 
than the subgroups B1–B4 (91 vs. 67%, P = 0.022, 90 vs. 67%, P = 0.021, 94 vs. 59%, P = 0.029, and 90 vs. 58%, P = 0.016, 
respectively). There was no significant difference between the two groups and corresponding subgroups in overt hepatic 
encephalopathy and survival.
Conclusion: Compared to secondary prophylaxis with endoscopic therapy plus NSBBs, polytetrafluoroethylene-covered 
TIPS could significantly reduce the variceal rebleeding rate in cirrhotic patients with HVPG ≥ 20 mmHg, PVT, GRS, or ep-GVs, 
without increasing the incidence of hepatic encephalopathy. Eur J Gastroenterol Hepatol 32: 1235–1243
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rebleeding and mortality of acute GEVB in patients with 
HVPG ≥20 mmHg is higher compared with those with 
a lower HVPG [7]. Prevalence of portal vein thrombo-
sis (PVT) in cirrhotic patients is about 10–23% [8]. The 
patient with PVT undergoing endoscopic therapy may 
need longer time to achieve complete variceal eradica-
tion. In addition, NSBBs treatment may induce thrombus 
formation by reducing splanchnic blood flow and cause 
further portal vein stasis. The incidence of gastric varices 
accompanied by gastrorenal shunt (GRS) is up to 65–85% 
[9,10]. Endoscopic injection of n-butyl-2-cyanoacrylate 
or isobutyl-2-cyanoacrylate is used as the standard treat-
ment for gastric varices bleeding [11]. However, due to the 
coexistence of high flow GRS, severe embolization com-
plications of aberrant organs have raised concerns for the 
safety of endoscopic glue injection [12,13]. Extraluminal 
para-gastric veins (ep-GVs) detected by endoscopic ultra-
sound (EUS) were reported to be associated with a higher 
variceal rebleeding rate and poor response to endoscopic 
therapy [14].

Several authors reported their experiences of perform-
ing TIPS to prevent variceal rebleeding in cirrhotic patients 
with HVPG ≥20  mmHg or PVT [15–17]. However, the 
stent used in their studies was not the currently recom-
mended polytetrafluoroethylene-covered stents. To our 
knowledge, there is still not enough evidence compar-
ing polytetrafluoroethylene-covered TIPS to endoscopic 
combined with pharmaceutical therapy for preventing 
variceal rebleeding in patients with GRS or ep-GVs. Thus, 
we performed this study to evaluate the effectiveness 
and safety of TIPS using polytetrafluoroethylene-covered 
stent for preventing recurrence of GEVB in patients with 
HVPG ≥20 mmHg, PVT, GRS, or ep-GVs.

Materials and methods

Study design

This single-center retrospective study protocol was 
approved by local institutional review board. Medical 
records of consecutive patients with history of endos-
copy-proven GEVB who were admitted to our hospi-
tal between November 2015 and December 2017 were 
analyzed.

Patients selection and grouping

Patients were considered eligible for this study if they 
met the following criteria: (1) liver cirrhosis (diagnosed 
by clinical presentations, laboratory tests, images, or liver 
biopsies); (2) age between 18 and 75 years; (3) GEVB 
occurred 5–42 days ago; (4) adequate liver and renal func-
tion: Child-Pugh score ≤ 9, aspartate aminotransferase 
and alanine aminotransferase <5 × upper limit of normal, 
alkaline phosphatase <4 × upper limit of normal, total bil-
irubin <51 µmol/L, serum creatinine ≤115 µmol/L; (5) pre-
sented with HVPG  ≥ 20 mmHg/PVT/GRS or ep-GVs; and 
(6) written informed consent was submitted. Exclusion 
criteria included as follows: (1) the patients simultane-
ously having two or more the above-mentioned high-risk 
factors; (2) already received primary prophylaxis with 
standard treatment, TIPS placement or shunt surgery; (3) 
PVT < 50% of the main portal vein (PVT with less than 
half of the vessel lumen occluded may have little impact on 

portal flow; (4) severe cardiopulmonary diseases; (5) hepa-
tocellular carcinoma or other extrahepatic malignancy; 
and (6) contraindications for propranolol, anticoagula-
tion, or TIPS. Before therapy was initiated, the benefits 
and potential adverse events related to TIPS or endoscopic 
therapy plus NSBBs were elaborated thoroughly for the 
patients and their family members. The final decision to 
receive what kind of therapy was completely up to them.

According to above-mentioned criteria, 179 patients 
were included. Seventy-seven patients received TIPS 
(group A) and 102 cases underwent endoscopic therapy 
plus NSBBs (group B) (Fig. 1). Baseline characteristics are 
presented in Table 1.

Treatments

The TIPS creation and endoscopic therapy plus NSBBs 
technique had been described previously [18–21].

TIPS was performed with 8 mm polytetrafluoroethyl-
ene-covered stents (Viatorr Endoprosthesis, GORE and 
Associates, Flag- staff, Arizona, USA) by Z.P.Y., J.J.L., 
W.Z., and J.Q.M. (with 27, 18, 5, and 4 years of experi-
ence with the TIPS, respectively). Coils and cyanoacrylate 
were combined or separated use to embolize detected col-
lateral. The final portography and pressure measurement 
was performed in the main portal and the right atrium. 
Anticoagulation was used immediately after the TIPS pro-
cedure only for patients with PVT. Low molecular weight 
heparin 4100 U was injected subcutaneously twice daily 
for 3–5 days and then followed by orally taken warfa-
rin. Warfarin was started with an initial dosage of 2.5 mg 
daily and titrated carefully to achieve a target interna-
tional normalized ratio of 2–3.

Endoscopic band ligation (EBL) and cyanoacrylate 
injection were performed by S.Y.C. and J.W. (with 23 
and 19 years of experience with the procedure, respec-
tively) for treatment of esophageal and gastric varices. 
These therapies were repeated every 2 weeks until variceal 
eradication was achieved. Propranolol was given continu-
ously, with an initial dosage of 20 mg twice daily and then 
with increasing doses until 55 beats per minute or a 25% 
decrease in heart rate was achieved. Only for patients with 
PVT, the anticoagulation protocol was just as that used 
in TIPS group and implemented after variceal eradication 
was achieved.

Follow-up

Follow-up visits, including clinical, biochemical, Doppler 
ultrasound, and computed tomography evaluations, were 
scheduled at 1, 3, and 6 months and then every 6 months 
thereafter or whenever there was clinical recurrence of por-
tal hypertension. In TIPS group, if shunt dysfunction was 
suspected, angioplasty and another covered stent place-
ment was performed. For patients received endoscopic 
combined with drug therapy, further endoscopic variceal 
ligation (EVL) and glue injection was implemented if new 
varices were detected.

Efficacy and safety assessment

Two-year rebleeding and overt hepatic encephalopa-
thy (OHE) rate, overall survival, and procedure-related 
adverse events were compared between the two groups.
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The variceal rebleeding was defined as recommended in 
the Baveno V consesus [21], and OHE was diagnosed and 
graded acoording to current guidelines [22].

Statistical analysis

Continuous variables were presented as mean val-
ues ± SD and compared by the independent or paired 
sample t test. Categorical variables were presented as 
frequencies and compared using the chi-square test. The 
overall survival, free of variceal bleeding/hepatic enceph-
alopathy survival, was analyzed with the Kaplan–Meier 
curves and log-rank test. P value <0.05 indicated a signif-
icant difference. Variables that achieved statistical signif-
icance (P < 0.1) in univariate analysis were subsequently 
assessed by multivariate analysis with use of a Cox pro-
portional hazards model. A stepwise regression proce-
dure was used to determine which factors were major 
independent predictors for survival. Statistical software 
(SPSS version 19.0; SPSS, Chicago, Illinois, USA) was 
used for analysis.

Results

Patient characteristics

Between November 2015 and December 2017, a total 
of 966 patients who fulfilled the inclusion criterion were 

enrolled, and 787 patients were excluded. Finally, 179 
patients were included in this study (77 in group A and 
102 in group B), and both groups were stratified into 
four paired subgroups based on different risk factors 
(Fig. 1).

There were no significant difference of clinical baseline 
characteristics between the groups and paired subgroups 
except age. The patients in group A were older than those 
in group B (59.1 ± 10.9 vs. 53.9 ± 12.3, P = 0.024) (Table 1). 
Nine patients in group B transferred to other treatment 
(rescuing TIPS in eight patients and liver transplanta-
tion in one patient) due to the development of rebleed-
ing. The mean HVPG measurement before procedure was 
16.58 ± 3.96 mmHg in group A and 17.41 ± 4.30 mmHg in 
subgroup B, with no significant difference (P = 0.190). The 
median follow-up time was 20 months, (20 and 21 months 
in group A and group B, respectively).

In group A, TIPS was successfully performed in all 
patients. The mean portal-systemic pressure gradi-
ent dropped from 21.7 ± 6.35 before the procedure to 
10.0 ± 3.06 mmHg (P < 0.001) after the procedure. Fifty-
seven patients with significant varices underwent variceal 
embolization during the TIPS procedure.

In group B, 86 patients (84.3%) achieved variceal erad-
ication after a mean of 2.6 ± 1.41 sessions (range 1–6) and 
6.4 ± 7.05 months (range 3–14) by EBL and cyanoacrylate 
injection, including 12 patients after variceal rebleeding. 

Fig. 1. Flow chart demonstrating the study design and enrollment course of the patient. GRS, gastrorenal shunt; HVPG, hepatic venous pressure gradient; 
NSBBs, nonselective β-blockers; PVT, portal vein thrombosis; TIPS, transjugular intrahepatic portosystemic shunt.
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In the remaining 28 patients, variceal eradication was 
not obtained for the reason of death (n = 6), turning into 
rescuing TIPS (n = 8), and liver transplantation (n = 2). All 
patients in group B received propranolol, with a mean 
dose of 62.7 ± 32.1 mg/day.

Variceal rebleeding

During the follow-up period, a total of 64 variceal 
rebleeding episodes occurred in 46 patients (25.7%): eight 
episodes from six patients (7.8%) in group A and 56 epi-
sodes from 40 patients (39.2%) in group B. In group A, 
six patients (7.79%) with variceal rebleeding were found 
by endoscopy and confirmed by portography as TIPS 
shunt dysfunction (stent stenosis), and all of them received 
TIPS revisions successfully. In group B, endoscopic hemo-
stasis was successfully achieved in 25 patients, and eight 
patients underwent rescuing TIPS, and the remaining 
seven died for massive bleeding. The two-year cumulative 
variceal rebleeding free rate was significantly higher in the 
group A than in group B (93 vs. 62%, P < 0.001, log-rank 
test) (Fig. 2).

In univariate analysis, the treatment allocation, etiol-
ogy (hepatitis B virus [HBV]) and Child-Pugh Grade were 
associated with variceal rebleeding. But only the treatment 
allocation (P = 0.006) and etiology (HBV) (P = 0.014) 
became the variables independently predicting variceal 
rebleeding in the multivariate analysis (Table 2).

Hepatic encephalopathy

During the follow-up, 25 patients (14.0%) developed 
hepatic encephalopathy, with 12 patients (15.6%) in 
group A and 13 patients (12.7%) in group B. Severe 
hepatic encephalopathy occurred in two patients from 
group A. Hepatic encephalopathy was effectively con-
trolled by the medicine in all patients except one patient 
in group A who died for the progressive electrolyte 
disorder. There was no significant difference of the 
two-year cumulative hepatic encephalopathy free rate 
between the groups (84 vs. 88%, P = 0.731, log-rank 
test) (Fig. 2).

In the univariate analysis, platelet and albumin were 
related with hepatic encephalopathy. When platelet and 
albumin were included in multivariate analysis, only albu-
min (P = 0.046) was the independent predictors of hepatic 
encephalopathy (Table 2).

Survival

Fourteen patients (7.8%) died during the follow-up 
period, five (6.5%) in group A and nine (8.8%) in 
group B. Four patients from group A and two patients 
from group B died due to hepatic failure. Other causes 
of death incorporated massive bleeding (seven patients 
from group B) and severe hepatic encephalopathy (one 
patient from group A). There was no significant differ-
ence of the cumulative two-year survival rate between 
the two groups (92.7 vs. 90.7%, P = 0.534, log-rank test) 
(Fig. 2).

After univariate and multivariate analysis, total biliru-
bin (P = 0.014), albumin (P = 0.032), and model for end-
stage liver disease (MELD) score (0.026) were associated 
with survival (Table 2).Ta
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Adverse event

During the follow-up period, 45 (58%) patients in group 
A and 57 (56%) patients in group B experienced at least 
one adverse event (Table 3). There was no significant dif-
ference in the number of the patients (P = 0.732).

Hepatic venous pressure gradient ≥20 mmHg

Fifty-four patients with HVPG ≥20 mmHg were included 
in subgroups (18 in subgroup A1 and 36 in subgroup 
B1) (Fig. 1). The mean HVPG measurement before pro-
cedure was 22.06 ± 0.73 mmHg in subgroup A1 and 
22.47 ± 2.09 mmHg in subgroup B1, with no significant 
difference (P = 0.124). The median follow-up time was 
20 months (20 and 20.5 months in subgroup A1 and sub-
group B1, respectively).

The patients with reaching endpoint of study in sub-
groups A1 and B1 are shown in Table  4. The two-year 
cumulative variceal rebleeding free rate was significantly 
higher in the subgroup A1 than in subgroup B1 (91 vs. 
67%, P = 0.022, log-rank test). There was no significant 
difference of the two-year hepatic encephalopathy free 
rate or two-year survival rate between two subgroups 
(83 vs. 84%, P = 0.838, log-rank test, and 94 vs. 92%, 
P = 0.733, log-rank test, in subgroup A1 and subgroup B1, 
respectively) (Fig. 3).

Portal vein thrombosis

Fifty-three patients with PVT were enrolled in sub-
groups (22 in subgroup A2 and 31 in subgroup B2) 
(Fig.  1). The mean HVPG measurement before pro-
cedure was 15.45 ± 2.73 mmHg in subgroup A2 and 

15.06 ± 1.94 mmHg in subgroup B2, with no significant 
difference (P = 0.547). The median follow-up time was 
20 months (18 and 21 months in subgroup A2 and sub-
group B2, respectively).

The patients with reaching endpoint of study in sub-
groups A2 and B2 are shown in Table 4. Likewise, variceal 
rebleeding was significantly lower in subgroup A2, with 
the two-year cumulative variceal rebleeding free rate (90 
vs. 67%, P = 0.021, log-rank test). There was no significant 
difference in terms of the occurrence of hepatic encepha-
lopathy or survival between two subgroups, with two-year 
hepatic encephalopathy free rate and two-year survival 
rate (93 vs. 89%, P = 0.928, log-rank test; 96 vs. 90%, 
P = 0.452, log-rank test in subgroup A2 and subgroup B2, 
respectively) (Fig. 3).

Gastrorenal shunt

Thirty-three patients with GRS were incorporated in 
subgroups (17 in subgroup A3 and 16 in subgroup B3) 
(Fig.  1). The mean HVPG measurement before pro-
cedure was 15.29 ± 2.61 mmHg in subgroup A3 and 
14.18 ± 2.31 mmHg in subgroup B3, with no significant 
difference (P = 0.209).The median follow-up time was 
18 months, (16 and 19 months in subgroup A3 and sub-
group B3, respectively).

The patients with reaching endpoint of the study in 
subgroups A3 and B3 are shown in Table  4. The two-
year cumulative variceal rebleeding free rate was 94% in 
subgroups A3 and 59% in subgroups B3 (P = 0.029, log-
rank test), indicating lower incident of variceal rebleed-
ing in subgroup A3. The comparisons of two-year hepatic 
encephalopathy free rate and two-year survival rate were 
88 vs. 85% (P = 0.829, log-rank test) and 92 vs. 94% 
(P = 0.936, log-rank test), respectively, with no significant 
difference (Fig. 3).

Extraluminal para-gastric veins

Thirty-nine patients with ep-GVs were comprised in 
subgroups (20 in subgroup A4 and 19 in subgroup B4) 
(Fig.  1). The mean HVPG measurement before pro-
cedure was 14.25 ± 2.24 mmHg in subgroup A4 and 
14.73 ± 1.93 mmHg in subgroup B4, with no significant 
difference (P = 0.474). The mean follow-up time was 
23 months (20.5 and 25 months in subgroup A4 and sub-
group B4, respectively).

Fig. 2. Kaplan–Meier curve shows the probalility of free of vairceal rebleeding (a), free of hepatic encephalopathy (b), and survival (c) between the group A 
and group B.

Table 2. Outcomes of groups and paired subgroups

Variceal  
rebleeding

Hepatic  
encephalopathy Death

Group A 6 (7.8%) 12 (15.6%) 5(6.5%)
Group B 40 (39.2%) 13 (12.7%) 9(8.8%)
Subgroup A1 1 (5.6%) 3 (16.7%) 1(5.6%）
Subgroup B1 13 (36.1%) 5 (13.8%) 3(8.3%)
Subgroup A2 2(9.1%) 2(9.1%) 1(4.5%)
Subgroup B2 13(41.9%) 3(9.7%) 3(9.7%)
Subgroup A3 1(5.9%) 3(17.6%) 1(5.9%)
Subgroup B3 6(37.5%) 2(12.5%) 1(6.3%)
Subgroup A4 2(10%) 4(20%) 2(10%)
Subgroup B4 8(42.1%) 3(15.8%) 2(10.5%)
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The patients with reaching endpoint of the study in 
subgroups A4 and B4 are shown in Table 4. The two-year 
cumulative variceal rebleeding free rate was significantly 
higher in the subgroup A4 than subgroup B4 (90 vs. 58%, 
P = 0.016, log-rank test). No significant differences were 
found in the aspect of the two-year hepatic encephalopa-
thy free rate or two-year survival rate between two groups 
(77 vs. 84%, P = 0.734, log-rank test and 89 vs. 89%, 
P = 0.937, log-rank test, respectively) (Fig. 3).

Discussion

Prevention for variceal rebleeding in patients with cirrhosis is 
mandatory after the first episode, with extensively acknowl-
edged. Nevertheless, the optimal treatment strategy for this 
purpose remains controversial [3]. The combination of endo-
scopic therapy and NSBBs is recommended as the first-line 
treatment for the prophylaxis of variceal rebleeding, and 
TIPS is considered as the alternative choice for the patients 
who failed endoscopic therapy plus NSSBs. Currently, 
polytetrafluoroethylene-covered stents have been used 
widely, with the benefit of prolonged patency [23]. Recent 
studies and meta-analysis [16,24,25] comparing TIPS with 
covered stents with endoscopic therapy plus NSBBs demon-
strated a significant benefit of preventing variceal rebleeding, 
without increasing the overall survival or risk of hepatic 
encephalopathy. A previous inspiring study [5] proved that 
early TIPS is superior to endoscopic and pharmacological 
therapy in terms of preventing variceal rebleeding and sur-
vival for treatment of acute variceal bleeding in patients with 
high risk factors, which was either Child-Pugh class C disease 
or Child-Pugh class B disease with active bleeding. This trig-
gered the discussion whether TIPS can also have advantage 
in both preventing variceal rebleeding and survival in some 
patients with several high-risk factors of treatment failure for 
endoscopic therapy plus NSBBs.

Our retrospective study showed that covered TIPS was 
more effective for preventing variceal rebleeding in cir-
rhotic patients with high-risk factors compared with endo-
scopic therapy combined with NSBBs, without increasing 
the incidence of hepatic encephalopathy. However, it 
did not perform superiority in terms of survival. Similar 
results were observed in all subgroups. Basing on above 
findings, our results suggested that TIPS perhaps can act a 
good alternative as the first-line treatment for secondary 

prevention for GEVB in some selected patients with a high 
HVPG (≥20 mmHg), PVT, GRS, or splenic-renal shunt, 
and ep-GVs.

HVPG, as a golden measurement for assessing portal 
pressure, plays an important role in patients with cirrho-
sis, including diagnosis of portal hypertension, classifica-
tion of portal hypertension assessment of disease severity, 
and prognosis and guidance of therapy [26]. Comparing 
the treatment of endoscopic therapy plus NSBBs, TIPS 
could directly and immediately reduce the portal pres-
sure which is the main cause of variceal rupture. The 
previous trial by Monescillo et al. [28]demonstrated 
that early TIPS placement reduces treatment failure and 
mortality in the patients of acute variceal bleeding with 
HVPG ≥20 mmHg. Another recent study [17] by Zhang 
showed that uncovered TIPS effectively reducing variceal 
rebleeding than EVL plus propranolol in cirrhosis patients 
with HVPG >20 mmHg, and also no difference in survival, 
but high hepatic encephalopathy events in the TIPS group.

The current recommended treatment for the prophy-
laxis of variceal rebleeding was based on result of some 
randomized controlled trials (RCTs) which excluded the 
patients with PVT. Therefore, the optimal therapy in 
patients with PVT has not been established so far. PVT 

Table 4. Adverse events between group A and group B

Adverse event
Group A 
(n = 77)

Group B 
(n = 102)

Bleeding complication
  Bleeding from banding ulcer(during endscopic therapy) 0 7
  Bleeding from portal hypertensive gastropathy 3 2
  Other upper gastrointestinal bleeding 5 8
Other adverse event
  Hepatic encephlopathy 12 13
  Ascite 3 7
  Spontaneous bacterial peritonitis 4 5
  Acute-on-chronic liver failure 4 3
  Sepsis/systemic infection 2 3
  Fistula between hepatic artery and portal (during TIPS 

placement)
3 0

  Laceration bile duct (during TIPS placement) 2 0
  Pneumonia 1 3
  Venous thrombosis 3 2
  Fever 1 0
  Fatigue 1 0
  Vomiting 0 1
  Chest pain 1 3

TIPS, transjugular intrahepatic portosystemic shunt.

Table 3. Univariate and multivariate analysis

Variables

Univariate analysis Multivariate analysis

Hazard ratio (95% CI) P value Hazard ratio (95% CI) P value

Variceal rebleeding
  Treatment 0.195 (0.059–0.643) 0.007 0.185 (0.056–0.614) 0.006
  Etiology (HBV/other) 2.079 (0.992–4.356) 0.052 2.56 (1.21–5.413) 0.014
  CHILD score 1.264 (0.965–1.656) 0.089   
Hepatic encephalopathy
  Platelet 1.007 (1–1.015) 0.063   
  Albumin 1.113 (1.004–1.235) 0.043 1.112 (1–1.237) 0.046
Survival
  Total bilirubin 1.423 (1.013–1.625) 0.023 1.258 (1.158–1.432) 0.014
  Albumin 0.853 (0.721–0.972) 0.034 0.842 (0.735–0.913) 0.032
  MELD score 1.246 (1.037–1.552) 0.029 1.358 (1.263–1.693) 0.026

Only variables with P<0.1 in the univariate analysis were shown. Variables included in the univariate analysis were age, sex, etiology (HBV/other), platelet, total 
bilirubin, albumin, alanine aminotransferase, aspartate aminotransferase, creatinine, prothrombin time, international normalized ratio, CHILD score, CHILD grade 
(A/B), and MELD score.
CI, confidence interval; MELD, model for end-stage liver disease.
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deteriorated portal hypertension and decreased the portal 
perfusion, with increasing the risk of the rupture of the 
varices and aggravating liver function. Physicians become 
more hesitate to choose the anticoagulation therapy for 
PVT in patients with decompensated cirrhosis, especially 
in those with variceal bleeding history [27]. TIPS could 
effectively recanalize the thrombosed portal venous and 
decrease the pressure of portal vein. Previous studies 

[15,16] had shown that TIPS placement in patients with 
decompensated cirrhosis and PVT were more effective in 
reducing variceal rebleeding than EVL combined with pro-
pranolol, without increasing the risk of hepatic encepha-
lopathy. However, the currently recommended covered 
stents were not used in their studies.

GRS is not the frequent complication in cirrhotic 
patients, with the prevalence ranging from 15 to 20% 

Fig. 3. Kaplan–Meier curve shows the probalility of free of vairceal rebleeding (A1–A4) free of hepatic encephalopathy (B1–B4) and survival (C1–
C4）between the subgroups A1–A4 and subgroups B1–B4.
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[29,30]. However, the incidence of gastric varices accom-
panied by GRS is up to 65–85% [9, 10]. Several guidelines 
[2,3] recommend the combination of NSBBs and endo-
scopic therapy (EVL or N-butyl cyanoacrylate injection) 
as the first-line therapy to prevent rebleeding for gastric 
varices. The patients with gastric varices accompanied by 
GRS had the risk of systemic embolization especially pul-
monary embolism, stroke, and multiorgan collapses, when 
receiving endoscopic therapy [31]. Moreover, GRS has not 
been removed after the procedure. Several previous studies 
[32] had showed that GRS is associated with a higher risk 
of hepatic encephalopathy and worse liver function. TIPS 
is a well tolerated and effective treatment in patients with 
GRS for preventing variceal rebleeding, with the addi-
tional benefit of occluding the GRS during the operation.

A previous study [32] had shown the diameter of 
para-esophageal varices was a powerful predictive indi-
cator for esophageal variceal recurrence in the course of 
EBL. Another report [14] demonstrated the presence of 
para-gastric veins increased the risk of variceal rebleed-
ing when receiving endoscopic therapy. In our study, TIPS 
is superior to endoscopic therapy combined with NSBBs 
for preventing variceal rebleeding. The results in our study 
possibly due to the advantage of TIPS to directly reducing 
the portal pressure and embolization of para-gastric veins 
during the procedure. The existence of para-gastric veins 
indicated a relatively higher portal pressure and could not 
been completely eradicated by the endoscopic therapy, 
with higher risk of variceal rebleeding.

Our results confirmed several previous studies 
[15,16,25,26,33] with covered stent revealing that TIPS 
had more advantage for preventing variceal rebleeding 
in patients, with no significant difference in survival. 
However, our outcomes of hepatic encephalopathy were 
similar with some reports but different with another report 
[25] which showed higher incident of hepatic encephalop-
athy in the TIPS group. The benefit of preventing variceal 
rebleeding of TIPS did not translate into improved sur-
vival, indicating other elements rather than the treatment 
allocation may predict survival in both groups. In our Cox 
regression analysis, total bilirubin, albumin, and MELD 
score were associated with survival. What is more, eight 
patients received rescuing TIPS, which may cover up the 
potential advantage of TIPS for survival.

There were several limitations in our study. First, it is a 
single-center retrospective study with small sample espe-
cially in subgroups. Second, the follow-up time is perhaps 
relatively short. Third, we do not stratify the type of the 
PVT and the GRS. Further prospective studies and RCTs 
are needed to certify these results.

In conclusion, polytetrafluoroethylene-covered TIPS, 
compared with secondary prophylaxis with endo-
scopic therapy plus NSBBs, could significantly reduce 
the variceal rebleeding rate in cirrhotic patients with 
HVPG ≥20 mmHg, PVT, GRS, or ep-GVs without increas-
ing the incidence of hepatic encephalopathy.
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