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Abstract
AIM: To evaluate the clinical effects of transjugular 
intrahepatic portosystemic shunt (TIPS) vs  endoscopic 
variceal sclerotherapy (EVS) in the management of 
gastric variceal (GV) bleeding in terms of variceal re-
bleeding, hepatic encephalopathy (HE), and survival by 
meta-analysis.

METHODS:  Medline, Embase, and CNKI were 
searched. Studies compared TIPS with EVS in treating 
GV bleeding were identified and included according to 
our predefined inclusion criteria. Data were extracted 
independently by two of our authors. Studies with pro-
spective randomized design were considered to be of 
high quality. Hazard ratios (HRs) or odd ratios (ORs) 
were calculated using a fixed-effects model when there 
was no inter-trial heterogeneity. Oppositely, a random-
effects model was employed.

RESULTS: Three studies with 220 patients who had at 
least one episode of GV bleeding were included in the 
present meta-analysis. The proportions of patients with 
viral cirrhosis and alcoholic cirrhosis were 39% (range 
0%-78%) and 36% (range 12% to 41%), respectively. 
The pooled incidence of variceal rebleeding in the TIPS 
group was significantly lower than that in the EVS 
group (HR = 0.3, 0.35, 95%CI: 0.17-0.71, P  = 0.004). 
However, the risk of the development of any degree of 
HE was significantly increased in the TIPS group (OR = 
15.97, 95%CI: 3.61-70.68). The pooled HR of survival 
was 1.26 (95%CI: 0.76-2.09, P  = 0.36). No inter-trial 
heterogeneity was observed among these analyses. 

CONCLUSION: The improved effect of TIPS in the 
prevention of GV rebleeding is associated with an in-
creased risk of HE. There is no survival difference be-
tween the TIPS and EVS groups. Further studies are 
needed to evaluate the survival benefit of TIPS in cir-
rhotic patients with GV bleeding.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: This meta-analysis provides evidence-based 
guidance regarding the effect of transjugular intra-
hepatic portosystemic shunt and endoscopic variceal 
sclerotherapy on rebleeding, hepatic encephalopathy, 
and survival. The results suggest that transjugular in-
trahepatic portosystemic shunt is more effective than 
endoscopic variceal sclerotherapy in the prevention of 
gastric variceal rebleeding, but is associated with an 
increased risk of hepatic encephalopathy.
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INTRODUCTION
Variceal hemorrhage occurs in 25%-35% of  patients with 
cirrhosis. Gastric varices (GV) are the origin in about 
27% of  variceal bleeders[1,2]. In comparison with esopha-
geal varices (EV), the bleeding from GV is more severe. 
Furthermore, patients with GV bleeding are usually as-
sociated with higher mortality than those with EV bleed-
ing[2,3].

Endoscopic variceal sclerotherapy (EVS) has been 
proved to be effective in the treatment of  EV bleed-
ing[4-6]. But, EVS is less successful in the treatment of  
GV bleeding, probably because of  its size, location, and 
high-volume blood flow[3,7]. Compared to patients with 
EV, GV patients who accepted EVS treatment were as-
sociated with a higher rebleeding rate (23%-90%) and 
more side effects such as fever and retrosternal and ab-
dominal pain[8,9]. Additionally, Lo et al[10] accomplished a 
randomized trial and proved that EVS was more effective 
than endoscopic band ligation in the management of  GV 
bleeding. Recently, transjugular intrahepatic portosystem-
ic shunt (TIPS) became more and more popular in the 
management of  complications related to portal hyperten-
sion. TIPS was recommended as the second-line therapy 
for the treatment of  acute variceal bleeding and variceal 
rebleeding in the American Association for the Study of  
Liver Diseases (AASLD) practice guideline and British 
Society of  Gastroenterology guidelines for the manage-
ment of  variceal hemorrhage in cirrhotic patients[6,11,12].

Currently, both EVS and TIPS were employed for the 
treatment of  GV bleeding in cirrhotic patients. Several 
studies have evaluated the effect of  these two therapies in 
the management of  GV bleeding. Results of  these studies 
were controversial. For example, Mahadeva et al[13] dem-
onstrated a significantly lower rebleeding rate in patients 
who underwent the TIPS procedure, but Procaccini et al[7] 
reported similar rebleeding rates between the EVS and 
TIPS groups[7,13]. Hence, a meta-analysis of  the data de-
rived from the published literature would be necessary. 
The purpose of  this study is to provide an evidence-
based guidance regarding the effect of  EVS and TIPS on 
variceal rebleeding, HE, and survival by meta-analysis.

MATERIALS AND METHODS
Selection of studies
We searched Medline (1950 to October 2012, limited in 
English), Embase (1974 to October 2012), and CNKI 
(China National Knowledge Infrastructure, http://www.
edu.cnki.net, 1979 to October 2012) using “transjugu-
lar intrahepatic portosystemic shunt”, “gastric varices”, 
and “endoscopic sclerotherapy” as the key words. We 

also reviewed the citations of  the identified articles and 
manually searched the abstracts from the meetings of  the 
European Association for the Study of  Liver Disease, 
the American Association for the Study of  Liver Disease, 
and the World Congress of  Gastroenterology. 

Studies included in our meta-analysis met the fol-
lowing criteria: (1) participants were adult patients (> 
18 years) with at least one episode of  GV bleeding; (2) 
interventions were TIPS vs EVS; and (3) studies reported 
at least one of  the following outcomes: variceal rebleed-
ing, HE, and survival. Study searches and screenings were 
conducted independently by two of  our authors (Bai M, 
Qi XS). Discrepancies were solved by consensus.

Data extraction
Data were extracted independently by two of  our authors 
(Bai M, Qi XS) using a predefined form. Disagreements 
were resolved by discussions. 

Study quality assessment
The methodological qualities of  the included trials were 
assessed independently by two investigators (Bai M and 
Han GH). Studies with prospective randomized design 
were considered to be of  high quality.

Definitions
GV included GV1 (varices continuous with EV and ex-
tending along the lesser curve for about 2-5 cm below 
the gastroesophageal junction), GV2 (varices, often long 
and tortuous, extending from the esophagus below the 
gastroesophageal junction toward the fundus), type 1 iso-
lated GV (IGV1, varices located in the fundus that often 
are tortuous and complex in shape), and type 2 isolated 
GV (IGV2, ectopic varices in the antrum, corpus, and 
around the pylorus)[3].

Variceal rebleeding included rebleeding from all kinds 
of  varices caused by portal hypertension, most common-
ly EV and GV. GV rebleeding was distinguished from 
EV rebleeding on the basis of  whether active GV bleed-
ing or erosive spots on the GV were observed during en-
doscopic examination. HE was defined as any episode of  
clinically overt encephalopathy and was graded according 
to the West Haven criteria[14].

Statistical analysis
The statistical package RevMan version 5.0 (The Nordic 
Cochrane Centre, Copenhagen, Denmark) provided by 
the Cochrane Collaboration was used for all analyses. 
According to the PRISMA statement, the hazard ratios 
(HRs) are used for time-to-event outcomes[15]. At first, 
the observed minus expected difference (O-E) and vari-
ance (V) were tried to be calculated directly from the 
detailed data (observed events and expected events or 
hazard rates on research and control arm, O-E on re-
search arm and log-rank V) or indirectly from the esti-
mated data (HR and confidence intervals, HR and events 
in each arm, HR and total events, log-rank test result and 
the number of  events in the two groups)[16,17]. A negative 
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O-E implied that the outcome favoured TIPS. And then, 
the pooled HR was estimated according to the O-E and V. 
For dichotomous endpoints which were not reported as 
time-to-event outcomes, such as HE in the present study, 
pooled odds ratios (ORs) were calculated by the Mantal-
Haenszel model. Significance and 95%CI were provided 
for the combined HRs and ORs.

According to Higgins et al[18], the χ2 Q-test (P < 0.10 
was considered to represent significant statistical hetero-
geneity) and the I 2 statistic were applied to investigate in-
ter-trial heterogeneity. A fixed-effect model was employed 
for the analyses with no significant inter-trial heterogene-
ity and a random-effect model was employed for those 
with significant inter-trial heterogeneity. Both the test for 
publication bias and meta-regression were not performed 
because less than ten studies were included in the present 
meta-analysis.

RESULTS
Study selection
According to our search strategy, 286 articles were identi-
fied. Most (n = 265) of  these articles were excluded after 
abstract reading (Figure 1). Of  the remaining 17 articles, 
14 were excluded after full-text reading for the following 
reasons: EVS was not compared with TIPS (n = 7); both 
patients with EV and GV bleeding were included (n = 8); 
TIPS was compared with therapies other than EVS (n = 3).

Study characteristics
Table 1 shows the main characteristics of  the three in-
cluded studies[7,13,19]. All of  the three studies were pub-
lished in full-text. TIPS procedures were performed with 
bare stents in two studies[13,19], and partially with covered 
stents in the remaining one (Table 1)[7,13,19].

Quality assessment
Only the study by Lo et al[19] was a prospective random-
ized trial, and was considered to be of  high quality. How-
ever, the two groups in their study were not comparable 
in the number of  previous variceal bleeding episodes. 
The rest two trials were retrospective studies and were 
considered as low-quality studies according to our qual-
ity assessment criteria. However, these two studies have 
study groups which were comparable in base-line data.

Patient characteristics
The three studies included 220 patients altogether. Al-
most 35% and 82% of  the patients in the study by Ma-
hadeva et al[13] and Lo et al[19] had GV1, respectively[13,19]. 
Three patients in the study by Lo et al[19] had IGV. The 
study by Procaccini et al[7] did not classify GV according 
to its location. The pooled proportions of  patients with 
viral cirrhosis and alcoholic cirrhosis were 39% (range 
0%-78%) and 36% (range 12%-41%), respectively. Most 
of  the patients in the study by Mahadeva et al[13] were 
Child-Pugh C (44%) and more than half  of  the patients 
in the study by Lo et al[19] were Child-Pugh B (54%, 
Table 2).

Outcomes
TIPS shunt stenosis, final patency rate of  TIPS shunt, 
number of  endoscopic therapy per patient, patient cross-
over to TIPS, incidences of  variceal rebleeding and HE, 
and survival were assessed in all of  the three studies. 
The incidences of  TIPS shunt stenosis were lower than 
25% during the follow-up in the TIPS group in all of  
the included studies. On average, at least 2-3 EVSs were 
needed to achieve variceal obliteration for the patients in 
the EVS group.

Both the study by Mahadeva et al[13] and the study 
by Lo et al[19] demonstrated lower incidences of  clinical 
failure in the TIPS group than in the EVS group. How-
ever, the difference between groups was not statistically 
significant[13,19]. Additionally, 2, 1, and 7 patients in the 
ET group crossed over to the TIPS group in the study by 
Mahadeva et al[13], the study by Lo et al[19] and the study by 
Procaccini et al[7], respectively (Table 3).

The risk of  variceal rebleeding was significantly lower 
in the TIPS group in two of  the included studies[13,19]. 
The pooled risk of  variceal rebleeding in the TIPS group 
was significantly lower (Figure 2A, HR = 0.35, 95%CI: 
0.17-0.71, P = 0.004) than that in the EVS group. Inter-
trial heterogeneity of  this analysis was not significant (P 
= 0.17, I2 = 46%). The study by Parocaccini et al[7] was 
not included in this analysis, because it had insufficient 
information for the calculation of  O-E and V.

Two of  the three studies reported the probabilities of  
patients with GV rebleeding[13,19]. In the study by Lo et al[19], 
more patients with GV rebleeding were observed in the 
EVS group (Log-Rank test, P = 0.01)[19]. However, the study 
by Procaccini et al[7] demonstrated similar incidences of  GV 
rebleeding in the TIPS and EVS groups (Fisher’s exact test, 
72 h: P = 0.71, 3 mo: P = 0.25, 1 year: P = 0.16)[7]. For 
GV rebleeding, the combination of  these results could 
not be performed because of  the unfeasibility of  the de-
tailed data of  this outcome.

A higher risk of  HE was reported in the patients 
who underwent TIPS procedure in all of  the included 
studies[7,13,19]. Only the difference between groups in the 
study by Mahadeva et al[13] was not significant, probably 
because only the patients with severe HE were counted. 
The pooled risk of  developing any degree of  HE was 
higher in the TIPS group (Figure 2B, OR = 15.97, 
95%CI: 3.61-70.68, P < 0.001). Two studies with 177 pa-
tients were involved in the estimation of  the pooled OR 
of  HE[7,19]. No significant heterogeneity was observed 
among the involved studies (I2 = 0%, P = 0.76).

In all of  the three included studies, patients with TIPS 
and EVS did not demonstrate a significant difference in 
survival. The heterogeneity of  this analysis was not statis-
tically significant (I2 = 0%, P = 0.59), and the pooled HR 
of  survival was 1.26 (Figure 2C, 95%CI: 0.76-2.09, P = 
0.36).

DISCUSSION
According to this meta-analysis of  three controlled trials 
which compared EVS and TIPS in the treatment of  GV 
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GV rebleeding at 1 year than that at 3 mo[7]. Consequent-
ly, we could not get the accurate number of  patients with 
GV rebleeding. Therefore, this study was not pooled in 
the estimation of  GV rebleeding risk. 

The advantages of  TIPS in the prevention of  GV 
rebleeding were implied in previous studies. Two obser-
vational studies proved that EVS was more effective in 
the control of  EV rebleeding than GV rebleeding[2,20]. 
The effect of  TIPS in the prevention of  GV rebleeding 

bleeding due to portal hypertension in cirrhotic patients, 
TIPS is more effective in the prevention of  GV rebleed-
ing. Two of  the three included studies reported a signifi-
cant reduction of  variceal rebleeding rate in the TIPS 
group, and the rest one demonstrated similar efficacy be-
tween the two therapies[7,13,19]. Probably, the cause of  the 
distinct results is that Procaccini et al[7] used a different 
method to present their results. They removed the deaths 
from the analysis, which led to a unusually lower rate of  

  Ref. Type of 
stent

Type of EVS Randomized Prospective 
study

Consecutive 
patients

Comparable 
base-line 

data

Definition of variceal 
rebleeding

Definition of post-
TIPS HE

Lost 
(TIPS/
EVS)

  Mahadeva et al[13] Bare Cyanoacrylate No No No Yes NR NR 0/0
  Lo et al[19] Bare Cyanoacrylate Yes Yes Yes No Rebleeding from GV or 

EV was defined as the 
presence of hematemesis 

or melena with the 
bleeding source being 
endoscopically proven 
to originate from GV or 

EV, respectively

Patients with altered 
consciousness 

levels and elevated 
arterial ammonia 
levels requiring 

hospitalization were 
recorded as having 

the complication 
of hepatic 

encephalopathy

1/6

  Procaccini et al[7] 29 with 
covered 
stent, 15 

with bare 
stent

Cyanoacrylate No No NR Yes Rebleeding was 
defined by a significant 
decrease in hemoglobin 

or hematocrit 
requiring packed 

red cell transfusion 
or evidence of 

hematemesis or melena 
with hemodynamic 

insufficiency

NR NR/
NR

Table 1  Characteristic of studies included

EV: Esophageal varices; GV: Gastric varices; NR: Not reported; EVS: Endoscopic variceal sclerotherapy; TIPS: Transjugular intrahepatic portosystemic shunt.

  Ref. Patients 
screened

Patients 
included 
Total/

TIPS/EVS

Age 
TIPS/
EVS

Gender TIPS/EVS 
male (female)

Child-Pugh classes 
TIPS/EVS

Etiology GV anatomy TIPS/EVS

A B C Viral TIPS/EVS Alcohol 
TIPS/
EVS

Others 
TIPS/
EVS

GOV1 GOV2 IGV

  Mahadeva et al[13] NR   43/20/23 52/55 13 (7)/15 (8) 4/4 6/8 10/9 0/0   12/14 8/9 13/15 7/8 0/0
  Lo et al[19] 460   72/35/37 55/52   25 (10)/28 (9) 9/12 20/19  6/6 30/26 4/8 1/3 19/17 14/19 2/1
  Procaccini et al[7] NR 105/44/61    52/54.5     26 (18)/43 (18) NR NR NR 14/16  17/24 13/21 NR NR NR

Table 2  Characteristic of patients included

NR: Not reported; EVS: Endoscopic variceal sclerotherapy; TIPS: Transjugular intrahepatic portosystemic shunt.

  Ref. Successful 
stent 

placement

Shunt  
stenosis

Final 
patency 

EVS per 
patient 
mean ± 

SD

Patients 
crossing 
over to 
TIPS

Clinical 
failure 

TIPS/EVS

Variceal 
rebleeding 
TIPS/EVS

HE TIPS/
EVS

Refractory 
HE TIPS/

EVS

Death TIPS 
(%)/EVS (%)

Follow-up 
time (mo) 
TIPS/EVS 
(mean)

  Mahadeva et al[13] 18/20 (90) 2/20 (10) 16/20 (80) 3 ± 1.5 2 (9) 2 (10)/4 (17) 4 (20)/8 (35) 21 (10)/0 (0) NR 1 (5)/2 (9) 6/6
  Lo et al[19] 35/35 (100) 8/35 (23) 27/35 (77) 3.3 ± 1.4 1 (3) 1 (3)/3 (8) 7 (20)/19 (51) 9 (26)/1 (3) NR 16 (46)/12 (32) 33/32
  Procaccini et al[7] NR 6/42 (14) 36/42 (86) 2 ± median 7 (11) NR UA 11 (25)/1 (2) NR 14 (32)/17 (28) 47.8/73.9

Table 3  Endpoints of included studies  n  (%)

1Patients with severe HE. NR: Not reported; UA: The accurate data is unavailable; EVS: Endoscopic variceal sclerotherapy; TIPS: Transjugular intrahepatic 
portosystemic shunt; HE: Hepatic encephalopathy.

Bai M et al . Treatment of gastric variceal bleeding



101 May 6, 2014|Volume 5|Issue 2|WJGPT|www.wjgnet.com

was similar to its effect in the prevention of  EV rebleed-
ing[21]. In the patients with previous EV bleeding, several 
randomized trials have confirmed that TIPS was better 

than EVS in the reduction of  variceal rebleeding[22-24]. Ac-
cordingly, TIPS may perform better in the management 
of  GV rebleeding than EVS.

Initial potential articles identified (n  = 286) 
Medline (n  = 175)
Embase (n  = 89)
CNKI (n  = 22)

Articles excluded after screening 
title and abstract (n  = 265)

Studies needed more
detailed evaluation  (n  = 21)

Articles were finally included (n  = 3)
Randomized trial (n  = 1)
Case-control study (n  = 2)

Articles excluded after full text
screening (n  = 18)
EVS was not compared to TIPS (n  = 7)
Both patients with EV bleeding
and patients with GV bleeding were
included (n  = 8)
TIPS compared to other therapies
(n  = 3)

Figure 1  Study selection flowchart. EV: Esophageal varices; 
GV: Gastric varices; EVS: Endoscopic variceal sclerotherapy; 
TIPS: Transjugular intrahepatic portosystemic shunt.

Variceal rebleeding

TIPS ET Hazard ratio Hazard ratio

Study or subgroup Events Total Events Total O-E Variance Weight Exp [(O-E)/V], fixed, 95%CI Year Exp [(O-E)/V], fixed, 95%CI

Mahadeva et al   4 20   8 23 -4.58387 2.666667   34.3% 0.18 [0.05, 0.60] 2003
Lo et al   7 35 19 37 -3.51646 5.115385   65.7% 0.50 [0.21, 1.20] 2007

Total (95%CI) 55 60 100.0% 0.35 [0.17, 0.71]
Total events 11 27
Heterogeneity: χ 2 = 1.87, df = 1 (P  = 0.17); I 2 = 46%
Test for overall effect: Z  = 2.90 (P  = 0.004)

Hepatic encephlopathy

TIPS ET Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI Year M-H, fixed, 95%CI

Lo et al    9 35 1 37   53.50% 12.46 [1.49, 104.51] 2007
Procaccini et al 11 44 1 61   46.50% 20.00 [2.47, 161.81] 2009

Total (95%CI) 79 98 100.00% 15.97 [3.61, 70.68]
Total events 20 2
Heterogeneity: χ 2 = 0.10, df = 1 (P  = 0.76); I 2 = 0%
Test for overall effect: Z  = 3.65 (P  = 0.0003)

0.01     0.1          1          10      100

Survial

TIPS ET

Study or subgroup Events Total Events Total O-E Variance Weight Exp [(O-E)/V], fixed, 95%CI Year Exp [(O-E)/V], fixed, 95%CI

Mahadeva et al   1 20   2 23 0.0512 0.667   4.40% 1.08 [0.10, 11.90] 2003
Lo et al 16 35 12   37 3.5933 6.857 45.10% 1.69 [0.80, 3.57] 2007
Procaccini et al 14 44 17   61 -0.104 7.667 50.50% 0.99 [0.49, 2.00] 2009

Total (95%CI) 99 121 100.00% 1.26 [0.76, 2.09]
Total events 31 31
Heterogeneity: χ 2 = 1.06, df = 2 (P  = 0.59); I 2 = 0%
Test for overall effect: Z  = 0.91 (P  = 0.36)

0.01        0.1            1             10         100

0.01      0.1        1           10       100

Favours TIPS Favours EVS

Favours TIPS Favours EVS

Favours TIPS Favours EVS

A

B

C

Figure 2  Forest plots of variceal rebleeding (A), hepatic encephalopathy (B), and survival (C). Open squares represent the HRs (or ORs) per each trial and 
the size of the squares is proportional to the weight of trials. The error bars denote the 95%CI of the HRs (or ORs). HRs (or ORs) on the left equivalence line suggest 
benefit with TIPS, whereas those on the right demonstrate benefit with EVS. HE: Hepatic encephalopathy; HR: Hazard ratio; OR: Odds ratio; TIPS: Transjugular intra-
hepatic portosystemic shunt; EVS: Endoscopic variceal sclerotherapy.
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All of  the three studies demonstrated higher incidences 
of  HE in the patients who received TIPS than the patients 
treated by EVS. In the study by Mahadeva et al[13], the 
number of  patients with severe HE but not overt HE 
was demonstrated. Contrarily, the other two studies did 
not show the number of  patients with severe HE[7,19]. 
Hence, the meta-analysis of  HE just included the later 
two studies. A significantly higher incidence of  HE in 
the patients treated by TIPS is suggested by the pooled 
OR. The increased portal vein blood bypassing the liver 
is considered as one of  the most reasonable causes of  
the increased HE risk after TIPS procedure. According 
to the study by Watanabe et al[25], the patients with GV 
were more frequently associated with large gastro-renal 
shunts and chronic HE when compared with the patients 
with EV. Riggio et al[26] proved that cirrhotic patients 
with recurrent or persistent HE were more commonly 
associated with large spontaneous portosystemic shunts. 
According to the results of  these studies and our thirteen 
years of  experience in performing TIPS procedure, the 
embolization of  the large spontaneous shunt during a 
TIPS procedure could most likely reduce hepatofugal 
blood flow and then reduce the post-TIPS HE risk.

The improvement of  TIPS in the prevention of  GV 
rebleeding did not improve patient survival, which was 
most likely due to the expense of  the increased risk of  
HE. Garcia-Pagan and his colleagues proved that TIPS 
could improve the survival of  the patients with acute 
variceal bleeding and high treatment-failure risk[27]. With 
a little regret, this study did not include patients who had 
variceal bleeding from GV and did not estimate the effect 
of  TIPS and endoscopic therapy in the subgroup of  pa-
tients with GV. Thus, further studies are needed to evalu-
ate whether TIPS could improve the survival of  high-risk 
patients with acute GV bleeding.

Because most of  the patients accepted bare-stent 
TIPS procedure in the three included studies, 10%-23% 
of  them had shunt stenosis during the follow-up[7,13,19]. 
Over the last decade, the use of  polytetrafluoroethylene-
covered stents improved the shunt patency rate[28-30]. A re-
cent meta-analysis demonstrated that the use of  covered-
stents could even reduce the post-TIPS HE risk[31]. With 
this improvement, the role of  TIPS in the treatment of  
GV probably would be up-graded in the near future.

Several limitations were accompanied with this meta-
analysis. First, only one of  the included studies was a 
randomized controlled trial. Even the offered baseline 
data of  the two groups were comparable in the two 
nonrandomized studies, the use of  randomization could 
balance the known and unknown confounding factors[32]. 
Second, different endpoints were used for the estimation 
of  one outcome, which suggested that it was inappropri-
ate to pooled them together. For example, the study by 
Mahadeva et al[13] used the number of  patients with severe 
HE but the remaining two studies used the number of  
patients with overt HE to demonstrate the risk of  post-
intervention HE. The third limitation was that only one 
study provided raw data by the type of  GV and none 

of  the three studies provided raw data by Child-Pugh 
class[19]. Therefore, subgroup analyses according to the 
type of  GV and degree of  liver function were precluded.

In conclusion, the improvement of  TIPS in the pre-
vention of  GV rebleeding is associated with an increased 
HE risk. TIPS procedure did not improve survival of  pa-
tients with GV bleeding. The role of  covered-stent TIPS 
in the management of  patients with GV bleeding should 
be evaluated in the near future.
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