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Abstract
Background & Aim: Whether the spontaneous portosystemic shunts in cirrhosis who require embolization
during transjugular intrahepatic portosystemic shunt (TIPS) remains a therapeutic controversial. This
study was retrospectively conducted to evaluate the effectiveness of the gastrorenal shunts (GRS)
embolization in cirrhosis post-TIPS

Methods: 70 cirrhotic patients who underwent TIPS in a tertiary-care center were included, of which 43
patients had no GRS and 27 had GRS with embolization during TIPS placement. Then, to assess the
outcomes of embolization of GRS on post-TIPS hepatic encephalopathy (HE), clinical relapse, mortality
and shunt dysfunction.

Results: During a median follow-up period of 497.01 days, 25 patients (35.7%) experienced HE, of 14
patients in GRS group and 11 in another (p = 0.026). Within 50 days after TIPS, 12 patients performed
initial HE in GRS group while 6 in the reference group (p < 0.001). After TIPS of 150th to 200th, one in the
former group and �ve in another experienced HE (p < 0.001). However, there was no signi�cant difference
in the 1-year cumulative risk of HE (p = 0.287). Meanwhile, during the 2-year follow-up, the patients
performed lower incidence of ascites after GRS embolization with TIPS (p < 0.002). And there was no
difference in rebleeding, mortality and shunt dysfunction.

Conclusions: TIPS with GRS embolization appeared to be a safe and e�cacious procedure in the
treatment of portal hypertension with concomitant GRS. Furthermore, the procedure seemed to reduce the
recurrences of ascites for a long term observation.

Introduction
Portal hypertension (PH) is the result of increased resistance to portal blood �ow in cirrhosis, accordingly
lead to a series of complications such as ascites and variceal rebleeding [1, 2], and also should contribute
to develop portosystemic vascular connections for the emergence of spontaneous portosystemic shunts
(SPSS) [1]. SPSS was considered as an advantage compensation of PH for acting as an actual surgical
shunt for 30 years ago [3]. Nevertheless, it’s a double-edged sword. It could decrease portal blood �ow and
increase collateral �ow, which result in the high incidence of hepatic encephalopathy (HE) and mortality
[4–6].

Transjugular intrahepatic portosystemic shunt (TIPS) have been widely regarded as an effective
treatment for the complications of PH in cirrhosis [7, 8]. Previous studies [9, 10] identi�ed that the presence
of co-existing SPSS in cirrhosis in�uence the outcomes such as deterioration of liver function and
recurrent HE after TIPS placement. Thereupon, the opinion of the current study [10] showed that by placing
a TIPS along with large SPSS embolization, the risk of HE episodes could be decreased and without
increasing other complications. However, this standpoint has not been yet fully demonstrated. Moreover,
information regarding the long-term effect of the presence of SPSS embolization in TIPS placement is



Page 3/14

lacking, particularly, judging for one speci�c type of SPSS such as the gastrorenal shunts (GRS) that
connect the gastric veins and the left renal vein. GRS is a common collateral vein of SPSS [6], which
account for 20.4% in cirrhotic patients with PH [11].

Accordingly, this study was undertaken to observe and analysis the outcome of GRS embolization in TIPS
placement during the long-term follow-up, then to evaluate the e�cacy and safety of the procedure in PH
with concomitant GRS.

Materials And Methods

Study design
We conducted a retrospective review of all patients admitted for the complications of PH in cirrhotic
patients treated with TIPS, from January 2014 to February 2016. Ethic approval for this study was
granted by the Ethics Commitment of First a�liated hospital of Anhui Medical University.

In order to be included, patients had to ful�ll the following criteria: Inclusion criteria included the
following: age > 18 years, known liver cirrhosis based on �ndings of histological or typical cross-sectional
imaging (including ultrasound, computed tomography angiography or magnetic resonance imaging), �rst
treatment for TIPS because of complication of PH. Exclusion criteria were as follows: Child-Pugh scores
>13, a creatinine level greater than 158 moll per liter, total bilirubin levels three times higher than normal,
pregnancy, liver cancer or other cancers, total portal-vein thrombosis, heart failure and those in whom the
outcomes could not be followed.

GRS de�nition. Abdominal CT or MRI was applied for the presence of GRS by a radiologist with expertise
in hepatic disease. GRS is characterized as a complete neurovascular pedicle traversing the
gastrophrenic ligament, which connects the gastric collateral vein to the left renal vein via the inferior vein
of the left curs of the diaphragm and the middle capsular vein, which can provide entrance into the
systemic venous system [12]. The presence of GRS as one type of the non-variceal SPSS was considered
when the contrast drained along the shunting channel, clearly portraying the inferior vena cava on the
angiography of the TIPS procedure.

Accordingly, the entire cohort was categorized into two groups: no GRS group and the presence of GRS
group, the former was treated just with TIPS procedure and the latter experienced the presence of GRS
embolization during TIPS placement. Then, GRS group and no GRS group tread different paths that lead
to the same destination. In this study, the group of no GRS with TIPS is not so much a control group as
the standard reference.

TIPS procedure and GRS improvisation
The TIPS procedure was performed with a standard technique by the same team as previously described
[13, 14]. Brie�y, covered or uncovered stents were used, mostly depending on what time the procedure was
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performed. For patients undergoing GRS closure, the spontaneous shunt was plug using coils or tissue
glue after successfully puncturing the portal vein via a transjugular approach. During the TIPS procedure,
the portosystemic pressure gradient was measured and intravenous heparin was given after the
placement.

Follow-up
After TIPS procedures, patients underwent inpatient monitoring for at least 24 hours, and were followed in
the outpatient clinic after hospital discharge at 1-month, 3-month, and subsequent 6-month intervals post
procedure. At the time of outpatient evaluation, patients were monitored for assessment of HE, recurrent
rebleeding, ascites and corresponding medications. Meanwhile, the level of blood ammonia, liver-renal
function tests and the coagulation pro�le were assessed. As well, all patients with TIPS underwent
Doppler ultrasound surveillance of shunt patency.

The end points of follow-up were liver transplantation, mortality or loss to follow up. Then, the
development of complications after TIPS placement was recorded until the end study (February 2016).
However, it was highlighted that it should be recorded in detail when the patients initially performed HE.

Statistical Analysis
Calculations were performed with SPSS version 21.0 software. Quantitative variables were performed
with Student’s t tests, and qualitative variables were compared using either the chi-squared test or Fisher’s
exact test wherever appropriate. The �rst time to diagnose HE was described with the cumulative
incidence function as competing risks. Kaplan-Meier analysis provides more accurate estimations of the
cumulative risk of HE between the two groups. P values less than 0.05 were considered to be signi�cant.

Results

Patient characteristics
A total of 97 cirrhotic patients with complications of PH were admitted to the �rst a�liated hospital of
Anhui Medical University, of which 25 had exclusion criteria for the study and 2 patients lost to follow-up.
The remaining 70 patients received TIPS with embolization or not, of which 20 with Child-Pugh class A
chose the above therapeutic regimen, for refusing performing endoscopic treatment or other treatments.
Thus, the no GRS group and GRS group were comparable in most baseline characteristics (Table 1). Of
the 43 patients in no GRS group, and the 27 presence of GRS with TIPS associated embolization. And the
two groups have no signi�cant difference in baseline characteristics. In the �rst year follow-up, there were
70 patients in observation, while 49 patients in the second year follow-up for the deadline or mortality.
Only one patient in no GRS group underwent liver transplantation during follow-up in the second year of
post-TIPS.
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Table 1
Baseline clinical characteristics of patients.

Variable Gastrorenal shunt p value

Yes (n=27) No (n=43)

Age (years) 50.04 ± 11.76 50.65 ± 12.25 0.836

Gender (M) 21 33 0.920

Etiology of cirrhosis     0.087

Virus 17 38  

Alcohol 3 2  

Virus+alcohol 3 1  

Others 4 2  

Indication for TIPS     0.942

As cites 15 23  

Avarice bleeding 9 14  

As cites + avarice bleeding 3 6  

Serum total bilirubin (moll/L) 24.13 ± 12.30 22.43 ± 13.92 0.605

Serum albumin (g/L) 32.59 ± 6.36 32.56 ± 5.78 0.980

Serum Creation (moll/L) 68.06 ± 17.23 70.5 ± 21.39(1) 0.619

Serum sodium (mole/L) 139.8 ± 2.37(1) 138.31 ± 4.08(1) 0.096

Serum Kali (mole/L) 3.68 ± 0.48(1) 3.89 ± 0.45(1) 0.081

Child-Pugh (A/B/C) 8/14/5 12/21/10 0.895

Previous HE 3 5 0.947

Pyle thrombosis 20 31 0.856

Endoscopic treatment 1 5 0.249

Appendectomy 1 5 0.249

Pre-exist PPG (mhm) 27.42 ± 5.04(1) 28.19 ± 4.73(2) 0.535

Note: Results are presented as means ± SD for quantitative variables. (1)/(2), The number of the data is
missing .

Abbreviations: HE, Hepatic encephalopathy; TIPS, Trans jugular antipathetic post-mortem shunt. PPG,
Porto systemic gradient.
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Variable Gastrorenal shunt p value

Yes (n=27) No (n=43)

Post-TIPS PPG (mhm) 20.13 ± 4.55(1) 21.43 ± 5.29(2) 0.310

Duration of follow-up (days) 477.93 ± 148.21 509 ± 185.27 0.465

Note: Results are presented as means ± SD for quantitative variables. (1)/(2), The number of the data is
missing .

Abbreviations: HE, Hepatic encephalopathy; TIPS, Trans jugular antipathetic post-mortem shunt. PPG,
Porto systemic gradient.

Hepatic encephalopathy
The median long-term follow-up period was 497.01 (IQR, 330.25-654) days for the entire cohort. During
the �rst year of follow-up, the period of observing HE was 352.41 (IQR, 353-365) days in GRS group and
339.02 (IQR, 315-365) days in no GRS group (p=0.106). And 25 patients (35.7%) experienced at least one
episode of HE, of 14 patients in GRS group and 11 in another (p = 0.026). Of course, the speci�c episodes
of HE were recorded, nine patients in GRS group and 8 in no GRS group developed stage - HE, then were
performed  HE in 5 patients and 3 patients, respectively. The distribution of initially performed HE could
be seen in the Figure 1. Within 50 days after TIPS, 12 patients performed initial HE in GRS group while 6
in the reference group (p < 0.001). After TIPS of 150th to 200th, one in the former group and �ve in
another (p < 0.001). Only one patient performed HE in the 250th day. However, there was no signi�cant
difference in the 1-year cumulative risk of HE between the two the groups (p = 0.287, Figure 2). In the
second year, there was only one patient but not newer performed HE in no GRS group for senile
constipation. Fortunately, the incidence of HE was no longer increasing after the 250th post-TIPS, and all
the cases of performing HE can be controlled medically with cellulose, protein-restricted diet or branched-
chain amino acids (Table 2).
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Table 2
Summary of outcomes categorized according to the presence of gastronome shunts in the �rst and

second year follow-up.

  Gastronome Shunt

Outcome Overall The 1ST year (n=70) The 2nd year (n=49) p#

value
GRS
(n=27)

no GRS
(n=43)

p
value

GRS
(n=19)

no GRS
(n=30)

Median follow-up
period, days (IQR)

497.01
(330.25-
654)

352.41
(353-
365)

339.02
(315-
365)

0.106 543.37
(433-
663)

608.63
(504.25-
739.25)

0.465

HE              

Patients, n (%) 25
(35.71)a

14 (56) 11 (44) 0.026      

The time of being
HE (IQR)

63.56 (8-
166.5)

42 (5.5-
28.25)

91 (11-
190)

0.149      

Child-Hugh (A/B/C) 6/14/5 3/8/3 3/6/2 0.938      

Grade ( - / ) 17/8 9/5 8/3 1      

Bleeding       1     0.819

Patients, n (%) 12
(17.14)a

5
(41.67)

5
(41.67)

  0 2 (16.67)  

Avarice bleeding, n
(%)

2
(16.67)b

0 0   0 2 (100)  

Avarice bleeding, n
(%)

3 (25)b 2
(66.67)

1
(33.33)

       

Esophageal/gastric
ulcer, n (%)

7
(58.33)b

3
(42.86)

4
(57.14)

       

Ascites, n (%) 29
(41.43)a

5
(17.24)

1
4(48.28)

0.199 2 (6.9) 8 (27.59) 0.002

Note: HE, Hepatic encephalopathy; GRS, Gastronome Shunts; IQR, inter quartile range.

a Percentages referred to the total number of patients (n=70).

b Percentages referred to the total number of patients with bleeding (n=12).

p  Between GRS group and no GRS group in the �rst year.

p# Between the two groups in 2 years follow-up.



Page 8/14

  Gastronome Shunt

Liver
transplantation, n
(%)

1 (1.43)a 0 0   0 1(100) 1

Mortality, n (%) 5 (7.14)a 1 (20) 4 (80) 0.642 0 0  

Shunt dysfunction,
n (%)

8
(11.43)a

1 (12.5) 2 (25) 1 2 (25) 3 (37.5) 1

Note: HE, Hepatic encephalopathy; GRS, Gastronome Shunts; IQR, inter quartile range.

a Percentages referred to the total number of patients (n=70).

b Percentages referred to the total number of patients with bleeding (n=12).

p  Between GRS group and no GRS group in the �rst year.

p# Between the two groups in 2 years follow-up.

Other outcomes
During follow-up, there were no signi�cant differences in the 1-year incidences of clinical relapse between
the two groups. And the incident of clinical relapse includes rebleeding (17.14%) and recurrences of
ascites (41.43%). A total of 10 patients performed rebleeding in the �rst year, of which 5 patients in GRS
group, other 5 in no GRS group. The above patients underwent endoscopy, the results showed that the
etiology of rebleeding was diagnosed for variceal rebleeding (3 patients) and esophageal or gastric ulcer
(7 patients), while only 2 patients performed variceal rebleeding for the narrow of stent in the second year
of follow-up. As the other adverse event of clinical relapse, following the groups between GRS and the
reference, activities presented in 19 patients (5 versus 14) in the �rst year of follow-up (p = 0.199), and 10
(2 versus 8) occurred in the second year of follow-up. Meanwhile, during the 2 years follow-up, the
patients performed lower incidence of ascites after GRS embolization with TIPS (p < 0.002) (Table 2).

There were �ve patients died, of which one in GRS groups and four in no GRS group. As well, no
signi�cant differences were observed between the two groups in the 1-year incidences of death (p=0.642)
(Table 2). The main etiology of death was liver dysfunction, only one patient died for cerebral vascular
accident. And there was no death in the second year.

During follow-up, 11.43% experienced TIPS stent dysfunction, of which 3 out of 70 patients in the �rst
year, while 5 out of 49 appeared in the second year, and no one experience the second dysfunction of
TIPS stent. The incidences of shunt dysfunction in the �rst year of follow-up were 12.5% in the GRS group
and 25% in the no GRS group, and turned to 25% and 37.5% respectively in the second year, showing non-
signi�cant difference (p = 1.0) (Table 2).

Discussion
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The results from the present study showed that GRS embolization in addition to TIPS was associated
with the higher 1-year incidences of HE but had no difference in clinical relapse, mortality or shunt
dysfunction. Furthermore, the distribution of initially performed HE was characterized by obvious stages,
which performed signi�cant difference between the two groups (p < 0.001). However, there was no
signi�cant difference in the 1-year cumulative risk of HE (p = 0.287). In addition, during up to two years
follow-up, there was no longer increased incidence of HE after the 250th post-TIPS, and all the cases of
performing HE can be controlled medically with cellulose, protein-restricted diet or branched-chain amino
acids. And during the whole 2 years follow-up, the GRS group performed lower incidence of ascites after
GRS embolization with TIPS (p < 0.002). An important showing of a relatively precise presence of HE
after TIPS was recorded through the long-term follow-up. The precious article showed the incidence of
new onset or worsening HE was up to be 50% [15, 16]. In our study, the overall post-procedural HE rate is
35.7% (25/70), but the HE rate in patients with GRS is 56%, compared to 44% in patients without a shunt.
The results of this study clearly showed that the patients with GRS undergoing TIPS signi�cantly perform
the higher incidence of HE in the statistical. The reasons for the result may be as follows. TIPS with
embolotherapy may increase the incidence of shunt dysfunction and liver dysfunction, for a relative
growth of portal venous �ow in patients with GRS, contrasting with whom has not formed a spontaneous
shunt. The extrapolation can be testi�ed by the poor liver function and improved renal function. In
addition, the existence of shunts induces excessive portosystemic shunts, thereby increasing the
incidence of HE episodes. Moreover, in our study, the distribution of initially performed HE was
characterized by obvious stages. Speci�cally, HE is mostly found within 50 days or as late as the 250th
after TIPS, in which only 5 patients over half years, similar to the previous report [17]. And also, the stages
have signi�cant difference between the two groups (p < 0.001). The patients with GRS embolization after
TIPS more tend to be HE in the earlier stage, while the patients with no GRS undergoing TIPS also
performance HE obviously in the late period. We speculated that the early or the late occurrences of HE
may respectively relate to the insu�cient liver function and the development of novel or cannibalization
of occluded GRS, which was consistent with the previous viewpoint [5]. However, there was no signi�cant
difference in the 1-year cumulative risk of HE between the two groups (p = 0.287). Our �nding might be
explained by the previous study [10] that a signi�cantly increased risk of HE was only found in patients
with a large SPSS. Then, in the later research, we need to pay attention to the diameter of GRS. During the
second year of follow-up, 49 followed patients (48/49, 97.96%) present HE-free. Fortunately, all patients
respond well to standard treatment for HE and no death is associated with HE. Because of the long-term
follow-up, we could mainly understand the dynamic change of HE, then draw the conclusion pertinently
that GRS embolization during TIPS procedure have no in�uence on the presence of HE after 1 year of
post-TIPS, although the earlier performance of HE was signi�cance.

The rates of rebleeding and ascites recurrence post-TIPS in our study had the similar and difference with
those present articles [18, 19]. Dissegna[18] reported that only 3% patient experienced two episodes of
rebleeding within 1 year, while in our study, the rate of rebleeding was 14.3% (10/70). However, our results
showed that the rates of clinical relapse did not differ signi�cantly between the patents with GRS
embolization and without GRS, indicating that the procedure had no deterioration on clinical outcomes.
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Furthermore, GRS embolization with TIPS decreased the recurrences of ascites for the long-term of 2-year
follow-up. This �nding of our study has not been proposed in other reports [9, 20] that may be due to the
long-term follow-up. Thus, in evaluating the outcome of GRS embolization with TIPS, the long-term
follow-up should be put forward. The study of He et al. provided the similar results and strongly explained
the factor by the shunt patency. As well, no signi�cant differences in mortality were observed, which is
consistent with the previous report [10]. Overall shunt dysfunction was observed in 11.43% of our study,
which was similar to most other studies on TIPS stent [10, 19], and there was no difference in shunt
dysfunction between our research groups. And reasonably, the higher incidence of shunt dysfunction was
found in the second year than in the �rst year.

Our report has several uniqueness. Firstly, the long-term follow-up, more convincing to reveal the truth of
GRS embolization with TIPS. Secondly, clearly describe the stages of HE performance. Finally, the present
study only for GRS, not SPSS that including all kinds, was limitless. However, the inherent limitations of
this study included the retrospective analysis, missing data, the diameter of GRS and the inarticulate TIPS
stent.

In conclusion, our study showed that GRS embolization in addition to TIPS was more likely to perform HE,
which showed difference on the stages but no difference on the cumulative risk. And with the long-term
follow-up, GRS embolization with TIPS reduced the recurrences of ascites and had no impact on
rebleeding, mortality and shunt dysfunction. Thus, we suggest the pro�t of GRS embolization during TIPS
placement on the cirrhosis with GRS. A lot of large, prospective studies are warranted to con�rm our
�ndings.
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Figure 1

Of course, the speci�c episodes of HE were recorded, nine patients in GRS group and 8 in no GRS group
developed stage - HE, then were performed  HE in 5 patients and 3 patients, respectively. The
distribution of initially performed HE could be seen in the Figure 1.
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Figure 2

Within 50 days after TIPS, 12 patients performed initial HE in GRS group while 6 in the reference group (p
< 0.001). After TIPS of 150th to 200th, one in the former group and �ve in another (p < 0.001). Only one
patient performed HE in the 250th day. However, there was no signi�cant difference in the 1-year
cumulative risk of HE between the two the groups (p = 0.287, Figure 2).


