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Abstract
AIM: To evaluate the efficacy and safety of transjugular 
intrahepatic portosystemic shunt (TIPS) combined with 
stomach and esophageal variceal embolization (SEVE) in 
cirrhotic patients with a large gastrorenal vessel shunt 
(GRVS).

METHODS: Eighty-one cirrhotic patients with gastric 
variceal bleeding (GVB) associated with a GRVS were 
enrolled in the study and accepted TIPS combined with 
SEVE (TIPS + SEVE), by which portosystemic pressure 
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gradient (PPG), biochemical, TIPS-related complica-
tions, shunt dysfunction, rebleeding, and death were 
evaluated. 

RESULTS: The PPGs before TIPS were greater than 12 
mmHg in 81 patients. TIPS + SEVE treatment caused a 
significant decrease in PPG (from 37.97 ± 6.36 mmHg 
to 28.15 ± 6.52 mmHg, t  = 19.22, P  < 0.001). The 
percentage of reduction in PPG was greater than 20% 
from baseline. There were no significant differences in 
albumin, alanine aminotransferase, aspartate amino-
transferase, bilirubin, prothrombin time, or Child-Pugh 
score before and after operation. In all patients, re-
bleeding rates were 3%, 6%, 12%, 18%, and 18% at 1, 
3, 6, 12, and 18 mo, respectively. Five patients (6.2%) 
were diagnosed as having hepatic encephalopathy. The 
rates of shunt dysfunction were 0%, 4%, 9%, 26%, 
and 26%, at 1, 3, 6, 12, and 18 mo, respectively. The 
cumulative survival rates in 1, 3, 6, 12, and 18 mo were 
100%, 100%, 95%, 90%, and 90%, respectively.

CONCLUSION: Our preliminary results indicated that 
the efficacy and safety of TIPS + SEVE were satisfactory 
in cirrhotic patients with GVB associated with a GRVS 
(GVB + GRVS).

Key words: Transjugular intrahepatic portosystemic 
shunt; Cirrhosis; Gastric varices; Variceal embolization; 
Gastrorenal shunt

© The Author(s) 2016. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: The optimal treatment of gastric variceal bleed-
ing (GVB) + gastrorenal vessel shunt (GRVS) remains 
uncertain. Transjugular intrahepatic portosystemic shunt 
(TIPS) alone cannot be widely used in the treatment of 
GVB + GRVS. Some studies have evaluated the short-
term outcomes of cirrhosis treated with TIPS combined 
with variceal embolization. In this study, we found 
that the efficacy and safety of TIPS + stomach and 
esophageal variceal embolization were satisfactory for 
patients with GVB + GRVS.
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INTRODUCTION
Although the rate of gastric variceal bleeding (GVB) is 
significantly lower than that of esophageal variceal bleed
ing (EVB)[1,2], it is usually more severe, requires more 
transfusions, and is associated with higher mortality than 
EVB[13]. Currently, the optimal treatment of GVB re

mains a difficult issue for clinicians. In terms of reco
mmendatory therapy for gastric varices, there are 
various primary options, including surgery, endoscopic 
variceal obturation with tissue adhesive, Transjugular 
intrahepatic portosystemic shunt (TIPS) placement, and 
balloonoccluded retrograde transvenous obliteration[4,5]. 
Firstline therapies for gastric varices are endoscopically 
administered tissue adhesives and TIPS placement.

GVB is often associated with a gastrorenal vessel 
shunt (GRVS)[6]. The safety of endoscopicallyadmini
stered tissue adhesives in patients with GVB + GRVS 
is controversial, due to potential cerebral or pulmonary 
embolism secondary to migration of cyanoacrylate into 
the systemic circulation through GRVS[7]. TIPS place
ment has been widely accepted as an effective and safe 
treatment for GVB in cirrhotic patients[4,8]. However, 
because the portosystemic pressure gradient (PPG) in 
patient with GVB + GRVS is lower than that in patient 
with EV, TIPS placement alone is seldom is used in the 
treatment of GVB + GRVS[913]. 

Recent years, some studies have shown that TIPS 
combined with variceal embolization prevented recur
rent variceal bleeding and improved liver function[14,15]. 
However, there are no similar studies to evaluate the 
effectiveness of a combination of these two methods for 
patients with GVB + GRVS. The aim of this study was 
therefore to evaluate the efficacy and safety of TIPS + 
SEVE for patients with GVB + GRVS.

MATERIALS AND METHODS
Patients
Between October 2013 and December 2015, a total of 
107 patients in whom TIPS + SEVE had been successfully 
performed in our hospital were recruited for this study. 
Inclusion criteria were as follow: (1) age > 18 years; 
(2) history of cirrhosis and GVB (based on findings of 
histological or typical crosssectional imaging, such as 
ultrasound, endoscopy, computed tomography, or magne
tic resonance imaging); and (3) patients was diagnosed 
as having GRVS by computed tomography angiography 
(CTA). Exclusion criteria were: (1) hepatocellular car
cinoma or other malignancies; (2) chronic renal failure; (3) 
portal vein thrombosis; (4) infection; and (5) coagulation 
disorder. Of the 107 patients, 26 with EVB or GVB without 
GRVS were excluded from this study. Thus, the final 
population for study consisted of 81 patients. The main 
clinical and biochemical characteristics of these 81 pati
ents are presented in Table 1. All patients provided their 
informed written consent. The study was conducted in 
accordance with the ethical principles of the Declaration 
of Helsinki and was approved by the Ethics Committee of 
Anhui Medical University.

Procedural protocol
Procedures were performed with general anesthesia in 
the angiography suite. The procedure of TIPS + SEVE 
has been described previously[1416]. Briefly, before cathe
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terization of the hepatic vein was performed through the 
right internal jugular vein, inferior vena cava pressure 
was measured when the tip of the catheter floated in the 
inferior vena cava at the junction with the hepatic vein. 
A needle and guidewire were advanced through the 
liver parenchyma into a branch of the portal vein with 
fluoroscopic guidance, which was then followed by direct 
portography and measurement of portal vein pressure. A 
catheter was passed into the gastroesophageal collateral 
vessels and embolization of the collateral vessels was 
initiated, which formed coils of varying diameters and 
resulted in the disappearance of varices at postembo
lization angiography. The catheter was then exited 
via the liver parenchyma. After the parenchymal tract 
between the hepatic vein and portal vein was dilated with 
an angioplasty balloon catheter, the patency of the TIPS 
was facilitated by deployment of a covered stent (8 mm 
in diameter, BARD E LUMINEXX Vascular Stent, France). 
The PPG was determined via the difference between the 
portal vein pressure and inferior vena cava pressure. 
The midchest was used as the external zero reference. 
Pressure tracings must remain stable for at least 30 s to 
be considered satisfactory. The mean value of two PPG 
measurements was used for analysis.

All patients received intravenous antibiotic prophylaxis 
1 d before the procedure. Intravenous heparin was given 
as an anticoagulate during the procedure and for 1 wk 
postprocedure, which then changed to oral aspirin and 
warfarin for 1 year. Oral lactulose was used to prevent 

hepatic encephalopathy (HE).

Follow-up
All patients were asked to enroll in the followup protocol. 
PPG, biochemical examination, TIPSrelated complications, 
postHE, primary patency, rebleeding, and death were 
recorded respectively. Patients were examined during 
followup with Doppler ultrasound, endoscopy, and CTA at 
1, 3, 6, and 12 mo after TIPS placement and then every 
6 mo thereafter. Patients suffering from HE, rebleeding, 
or any other severe complications were invited to our 
TIPS unit at any time. Liver functions were assessed 
by testing albumin, alanine aminotransferase (ALT), 
aspartate aminotransferase (AST), bilirubin, prothrombin 
time (PT) levels, and ChildPugh score at 1 wk before 
and 1 mo after TIPS. TIPS patency could be assessed by 
Doppler ultrasonography. Endoscopy confirmed sources 
of bleeding and variceal disappearance. CTA was used 
to define the GRVS. Patients were followed until death 
or liver transplantation, while first rebleeding, first HE, 
and first shunt insufficiency were followedup on to a 
maximum of 2 years after the procedure (closure date: 
December 31, 2015).

Definitions
The following definitions were used: (1) rebleeding: 
Any subsequent hematemesis or melena confirmed 
endoscopically; (2) HE: Diagnosis of HE was made accord
ing to the final report of the 1998 Working Party at the 
11th World Congress of Gastroenterology in Vienna[17], 
and patients with clinical evidence of HE were classified 
according to the West Haven criteria grades: HE ≥ 
grade Ⅰ; (3) shunt dysfunction[18]: Doppler criteria for 
shunt insufficiency was that maximal flow velocity was 
less than 50 cm/s or that there was an absence of flow 
within the shunt. Suspected shunt dysfunction was 
confirmed by portography that showed shunt stenosis > 
50%; (4) primary patency: The absence of shunt insuffi
ciency without intervention during TIPS surveillance; and 
(5) endoscopic findings of esophagogastric varices were 
recorded as proposed by the Japanese Society for portal 
hypertension[19].

Statistical analysis
The data were expressed as means ± SD. Quantitative 
variables were compared using Student’s t test. The 
rates of primary patency, HE, survival, and variceal 
rebleeding were analyzed using KaplanMeier analyses. 
A statistically significant difference was assessed for any 
of the analyses with results of P < 0.05. Analyses were 
performed using the SPSS 10.0 software package.

RESULTS
Basic data
Table 2 summarizes the basic clinical and biochemical 
characteristics of patients. As shown, the PPG before TIPS 
placement was greater than 12 mmHg in all patients. 
The mean PPG dropped from 37.97 ± 6.36 mmHg to 

No. of patients 81 (%)
   Men     63 (77.8)
   Female       9 (22.2)
Age (yr)
   Mean ± SD   50.9 ± 10.9
   Range 25-76
Cause of liver disease   n (%)
   Viral     61 (75.4)
   Alcoholic     7 (8.7)
   Viral and alcoholic     1 (1.2)
   Primary biliary cirrhosis     4 (4.9)
   Autoimmune hepatitis     1 (1.2)
   Cryptogenic     7 (8.6)
Child-Pugh class   n (%)
   A     15 (18.5)
   B     47 (58.0)
   C     19 (23.5)
Endoscopic findings
   IGV1     25 (30.9)
   GOV1     10 (12.3)
   GOV2     46 (56.8)
Pre-PPG (mmHg)
   Mean ± SD 38.0 ± 6.4
   Range 26.0-48.0
Follow-up (mo)
   Mean ± SD   7.87 ± 5.57
   Range 1-18

Table 1  Characteristics of the 81 patients treated with 
transjugular intrahepatic portosystemic shunt + stomach and 
esophageal variceal embolization

PPG: Portosystemic pressure gradient.

Jiang Q et al . TIPS + SEVE in gastrorenal shunt
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28.15 ± 6.52 mmHg after TIPS (t = 19.22, P < 0.001), 
with reductions in PPG greater than 20% from baseline. 
There were no significant differences in albumin, ALT, 
AST, bilirubin, PT, or ChildPugh score 1 wk before or 1 mo 
after operation. 

Rebleeding
Rebleeding from the upper gastrointestinal tract occurred 
in ten patients (12.3%) after TIPS placement. One 
patient had 4 U of blood transfused within 24 h after 
the TIPS procedure, with no symptoms of rebleeding 
observed thereafter. The cumulative rates of rebleeding 
(KaplanMeier estimation) after 1, 3, 6, 12, and 18 mo 
were 3%, 6%, 12%, 18%, and 18%, respectively. The 
actual probability of rebleeding is presented in Figure 1. 
One patient underwent tissue adhesive administration 6 
mo after TIPS implantation and is, at the time of writing, 
alive and free of rebleeding. One patient was found to 
have portal hypertensive gastropathy, which resulted in 
rebleeding. The other rebleeding patients were found to 
have shunt stenosis or obstruction. 

Survival
Five patients died within the followup period because of 
procedurerelated complications. In one patient, a shunt 
obstruction was observed 6 mo after TIPS placement; the 
patient refused intervention treatment and died seven 
months after TIPS due to recurrent bleeding. The other 
four patients died 5 to 12 mo after TIPS placement. The 
cumulative rates of survival (KaplanMeier estimation) 
after 1, 3, 6, 12, and 18 mo were 100%, 100%, 95%, 
90%, and 90%, respectively. Survival curves are shown 
in Figure 2.

HE 
Five patients experienced HE sometimes before the 
operation and were also diagnosed as having HE after 
TIPS placement. A proteinrestricted diet and/or lactulose 
treatment were given to prevent the recurrence of HE. 
The cumulative rates of HE (KaplanMeier estimation) 
after 1, 3, 6, 12, and 18 mo were 9%, 13%, 18%, 18%, 

and 18%, respectively (Figure 3).

Primary shunt patency
The cumulative rates of primary shunt patency (Kaplan
Meier estimation) after 1, 3, 6, 12, and 18 mo were 
100%, 96%, 91%, 74%, and 74%, respectively (Figure 4). 
During the followup period, 10 (12.3%) patients were 
diagnosed as having shunt stenosis or obstruction, 
of which 8 patients successfully underwent shunt 
recanalization with balloon angioplasty. Although one 
patient with shunt obstruction died 7 mo after TIPS 
(as previously mentioned), at the time of writing, the 
remaining patients are alive and well, albeit with one 
patient who had to receive anticoagulant therapy.

Other complications
During the followup period, the rare complication of 
hepatic myelopathy (HM) occurred in two patients 6 
to 8 mo after the TIPS procedure, which exerted a signi
ficant impact on their mobility and quality of life. Due 
to economic factors, the patients received conservative 
medical treatment and are, at the time of writing, alive.

DISCUSSION
The rate of GVB is significantly lower than that of EVB[1,2], 
but is usually more severe, requires more transfusions, 
and is associated with higher mortality than EVB[13]. 
Currently, the optimal treatment of GVB remains a diffi
cult issue for clinicians.

Variceal embolotherapy has been recognized as an 
efficient method for preventing bleeding caused by portal 
hypertension[19,20], while TIPS is used worldwide for the 
prevention of variceal bleeding[4,5,8]. Previous studies have 
advocated TIPS combined with variceal embolization in 
the prevention of recurrent variceal bleeding and improve
ment of liver function[14,15]. However, there are no similar 
studies evaluating the combination of these two methods 
in patients with GVB + GRVS.

In the current study, we found that the PPG before 
TIPS placement was greater than 12 mmHg in patients 
with GVB + GRVS. All included patients had previously 
experienced at least one instance of bleeding. Ou et 
al[21] found that 35% (14/40) of patients with GVB had 
a PPG ≤ 12 mmHg at the time of TIPS[22]. The differing 
results may be related to the number of cases and the 
size of spontaneous GRVS in our study, despite previous 
studies illustrating that PPG appears to correlate inversely 
with the presence and size of spontaneous GRVS[6,21]; to 
date, there have been no attempts to measure the size 
of GRVS and the definition of GRVS size remains as yet 
undetermined.

It has been reported that patients with strong GVB 
have a lower PPG than those with EV, which may be a 
result of GRVS development[6,23]. Several studies have 
found that decompressive methods such as TIPS do not 
seem to confer much of a benefit for GVB + GRVS[913]. 
Our results suggest that the rebleeding rate after TIPS 
was 12% after 1 year, which was similar to the typically 

Before TIPS After TIPS P

Albumin (mg/dL) 32.24 ± 5.88 33.90 ± 7.26    0.199
ALT (u/L)   30.00 ± 17.51   30.85 ± 20.60    0.806
AST (u/L)   38.00 ± 25.95   41.88 ± 24.03    0.318
Bilirubin (mg/dL)   1.41 ± 0.76   1.45 ± 0.65    0.561
PT (%)   52 ± 14   51 ± 15    0.903
Creatinine (mg/dL)      1 ± 0.3      1 ± 0.4  0.58
Child-Pugh score   6.91 ± 1.44   6.79 ± 1.34    0.563
PPG (mmHg) 38.0 ± 6.4 28.2 ± 6.5 < 0.001

Table 2  Comparison of main biochemical data and porto
systemic pressure gradient before and after the transjugular 
intrahepatic portosystemic shunt + stomach and esophageal 
variceal embolization

PPG: Portosystemic pressure gradient; TIPS: Transjugular intrahepatic 
portosystemic shunt; ALT: Alanine aminotransferase; AST: Aspartate 
aminotransferase; PT: Prothrombin time.

Jiang Q et al . TIPS + SEVE in gastrorenal shunt
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reported result of between 10% to 40%[24,25], while 
the reduction in PPG was greater than 20% from the 
baseline. Moreover, we noticed that TIPS + SEVE may 
reduce the risk of rebleeding. It should be noted that 
previous studies of TIPS differed from our own in that 
they used bare stents with TIPS alone placement or did 
not limit the stent diameter. In our study, all patients 
underwent decompressive operation and embolotherapy 
via coil, as well as the embolization of extensive collateral 
circulation (such as that of the short or posterior gastric 
vein), which may contribute to the occlusion of GRVS. 
All covered stents were dilated to 8 mm, which may 
be regarded as limited shunts that accord with natural 
hemodynamic features.

Survival is usually regarded as the strongest evidence 

for evaluating the effectiveness of a therapy. In previous 
studies, total survival 1year postTIPS ranged from 58% 
to 80% and depended mainly on the severity of the 
underlying liver disease[25,26]. The survival rate was 94% 
at 1 year in our study; such a high rate may be related 
to the patients’ liver function (76.5% patients with Child
Pugh class A or B). Although our results support patients 
with ChildPugh class C as well, TIPS placement should 
be used with extreme caution. Taken together, improving 
liver function before TIPS may increase the survival rates.

TIPS has been extensively used within the last 20 
years. Previous studies showed that TIPS increases the 
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Figure 2  Kaplan-Meier plot shows the rates of survival after transjugular 
intrahepatic portosystemic shunt placement.
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Figure 3  Actuarial probability of hepatic encephalopathy in 81 patients 
treated with transjugular intrahepatic portosystemic shunt + stomach and 
esophageal variceal embolization.
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Figure 1  Graph of Kaplan-Meier estimation of cumulative percentages of 
rebleeding.
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Figure 4  Graph of Kaplan-Meier estimation of cumulative percentages of 
patients with primary shunt patency in all patients undergoing transjugular 
intrahepatic portosystemic shunt + stomach and esophageal variceal 
embolization.
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incidence of HE without improving survival[2729], which 
may be the reason why it is currently only recommended 
as a rescue therapy. HE has been reported to occur in 
16%31% of patients who receive a TIPS in the presence 
of GVB + GRS[30]. Our results indicated that 15% of 
our patients were diagnosed as having HE after TIPS 
placement, which is very similar to the reports of other 
studies, and that only one patient required admission. 
Importantly, our results were attributed to three effective 
improvements. First, oral lactulose was used to prevent 
HE after operation. Second, the left portal vein could be 
successfully punctured in 58% patients. As we know, 
the left portal vein receives blood from the splenic vein 
and inferior mesenteric vein, which have fewer digestive 
products but more electrolytes. Most recent studies have 
illustrated that introducing TIPS to the left portal vein 
instead of the right portal vein could decrease the risk 
of HE[3133]. Third, 8 mm stents were used in patients. It 
has been previously reported in the literature that the 
incidence of portosystemic HE increased with increasing 
diameter of the stent[31]. 

It has been shown that occlusion and stenosis are 
the main disadvantages of TIPS. Studies have demon
strated that stent insufficiency occurs in 14% to 82% of 
patients by 1 year postTIPS[25,33]. Our findings suggest 
that 12% of patients in our study were diagnosed as 
having stenosis or obstruction one year after TIPS; our 
results therefore showed higher patency rates when 
compared to historical data. It was reported that the 
routine administration of anticoagulants and the use 
of covered stents play important roles in the improved 
patency rate[3436]. Thus, the higher patency rate of our 
patients was partially attributed to the use of covered 
stents and anticoagulant therapy. Other possible reasons 
for our results are that patients were regularly followed
up on and that TIPS was placed in the left portal vein.

During the followup period, two patients were diag
nosed with HM, in which the spontaneous shunt found 
by CTA was not completely closed. Embolization only 
with coils may be an insufficient embolization factor that 
was thought to be secondary to the increased systemic 
circulation of shunting portal venous toxins from the 
hypoperfusion and ischemia of the hepatocytes. Studies 
showed that a liver transplant could fully reverse the 
effects of HM in patients with early stage disease[37,38], 
however, due to economic factors, patients only received 
conservative medical treatment. Despite previous studies 
advocating TIPS combined with variceal embolization 
to improve liver function[15,39], there were no significant 
differences in liver functions before and after TIPS place
ment in our study.

In spite of these results, we may conclude that PPG 
before TIPS placement may be greater than 12 mmHg 
in patients with GVB + GRVS, and that the efficacy and 
safety of TIPS + SEVE were satisfactory in these patients.
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Background
The optimal treatment for gastric variceal bleeding (GVB) + gastrorenal vessel 
shunt (GRVS) is still controversial. Transjugular intrahepatic portosystemic shunt 
(TIPS) alone cannot be widely used in the treatment for GVB + GRVS. Previous 
studies have advocated TIPS combined with variceal embolization in order to 
prevent recurrent variceal bleeding and improve liver function. However, the 
efficacy and safety of TIPS + stomach and esophageal variceal embolization 
(SEVE) in patients with GVB + GRVS was unclear.

Research frontiers
In recent years, more and more patients have undergone TIPS procedure to 
prevent variceal bleeding. For the use of the TIPS procedure, the research hot 
spot is how to increase the patient survival rate and reduce complications by 
bettering the patient selection and improving techniques. Interestingly, TIPS + 
SEVE may decrease portal pressure and embolize extensive collateral circulation, 
thereby potentially reducing the risk of rebleeding.

Innovations and breakthroughs
Most GVB is associated with a GRVS. The efficacy of tissue adhesives in patients 
with GVB + GRVS is controversial, due to the potential for systemic embolism 
secondary to migration of cyanoacrylate into the systemic circulation through a 
GRVS. TIPS alone cannot be widely used in the treatment of GVB + GRVS. In the 
study, all patients underwent TIPS + SEVE with via coil, with extensive collateral 
circulation, such as short or posterior gastric vein, potentially contributing to the 
occlusion of GRVS. In this study, the authors found that the efficacy and safety of 
TIPS + SEVE were satisfactory in patients with GVB + GRVS.
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The results suggest that the efficacy and safety of TIPS + SEVE were satisfactory 
in patients with GVB + GRVS. Additional studies with long-term follow-up are 
needed to confirm the results.
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The authors have provided a well-designed study that shows the satisfactory 
efficacy and safety of combination TIPS + SEVE in cirrhotic patients with gastric 
variceal bleeding associated with a gastrorenal vessel shunt.
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