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Background: The transjugular intrahepatic portosystemic stent shunt (TIPSS) is effective in the manage-
ment of both oesophageal and gastric variceal bleeding. Although it has been reported that gastric
varices can bleed at pressures of <12 mm Hg, this phenomenon has been little studied in the clinical
setting.
Aims: To assess the efficacy of TIPSS on rebleeding and mortality following gastric and oesophageal
variceal bleeding, and the importance of portal pressure in both groups.
Methods: Forty eligible patients who had bled from gastric varices and 232 from oesophageal varices
were studied. Patients were also subdivided into those whose portal pressure gradients (PPG) prior to
TIPSS were <12 mm Hg (group 1) and >12 mm Hg (group 2).
Results: There was no difference in Child-Pugh score, age, sex, or alcohol related disease between
patients bleeding from gastric or oesophageal varices. Patients who bled from gastric varices had a
lower PPG pre-TIPSS (15.8 (0.8) v 21.44 (0.4) mm Hg; p<0.001). There was no difference in the
rebleeding rate (20.0% v 14.7%; NS). There was a significant difference (p<0.05) in favour of the
gastric varices group in the one year mortality (30.7% v 38.7%) and five year mortality (49.5% v
74.9%), particularly in those patients in group 2. Gastric variceal bleeding accounted for significantly
more cases in group 1 than in group 2 (36.8% v 10.2%; p<0.001). Most patients in group 2 who
rebled had a PPG post-TIPSS of >7 mm Hg.
Conclusions: TIPSS is equally effective in the prevention of rebleeding following gastric and oesopha-
geal variceal bleeding. A significant proportion of gastric varices bleed at a PPG <12 mm Hg. The
improved mortality in patients with gastric variceal bleeding is seen only in those that bleed at a PPG
>12 mm Hg, and warrants further study.

Variceal haemorrhage is a major cause of mortality and
morbidity in patients with cirrhosis and portal
hypertension.1 Studies have reported an association

between portal pressure and the risk of variceal bleeding.2 3 It
has been reported that varices rarely bleed if the portal
pressure gradient (PPG) is less than 12 mm Hg and many
advocate this as a therapeutic goal.4

The management of bleeding gastric varices has been a par-
ticular challenge to clinicians. It is known that the natural
history of bleeding gastric varices differs from that of
oesophageal varices. Although the risk of bleeding from
gastric varices is less than that of oesophageal varices, the
outcome once bleeding has occurred is worse, particularly for
isolated gastric varices.5 Various endoscopic methods, includ-
ing standard sclerotherapy6 and injection of tissue adhesives,7

have resulted in good initial haemostasis but are limited by a
high rebleeding rate. Results using thrombin are more prom-
ising in uncontrolled studies.8 9 The use of a transjugular intra-
hepatic portosystemic stent shunt (TIPSS) has been studied
extensively for oesophageal variceal bleeding (OVB) and more
recently for the management of gastric variceal bleeding
(GVB). We have previously shown TIPSS to be equally effective
in the management of gastric varices, a finding which has
been confirmed by other centres, particularly in emergency or
refractory GVB.10–12

Despite reports that varices bleed almost exclusively at por-
tal pressures of greater than 12 mm Hg,4 we have shown pre-
viously that a minority of patients with directly measured PPG
<12 mm Hg remain at risk of variceal bleeding.13 Further-
more, it is recognised that gastric varices occur at lower portal
pressures than oesophageal varices.14

The aim of this study was to analyse retrospectively the
clinical outcome of patients who have bled from gastric varices
and in whom a TIPSS procedure was undertaken. These
patients were compared with a group of patients who bled
from oesophageal varices. Haemodynamic and clinical corre-
lations were made, and patients who bled at a PPG of<12 mm
Hg were studied to identify whether they differed from the
group who bled at higher portal pressures with regard to site
of variceal bleed, rebleeding, and survival.

PATIENTS AND METHODS
Patients
During the period between September 1991 and August 2000,
436 patients underwent a TIPSS procedure in our centre. In
377 patients the primary indication was variceal haemorrhage
with the remainder having ascites (n=44), portal hyperten-
sive gastropathy (n=9), or other indication (n=6). Patients
were excluded if the TIPSS procedure had failed (n=24), if
they had participated in a trial comparing TIPSS versus TIPSS
and banding and were randomised to the TIPSS and banding
arm (where TIPSS angiographic surveillance was performed
for the first year after TIPSS only, n=40), or if there were
insufficient data (n=21). After exclusions there were a total of
292 patients from which the study populations were selected.
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In the eligible patients, 40 patients had a TIPSS performed
for GVB, 232 for OVB alone, 12 for both GVB and OVB, and
eight for ectopic variceal bleeding. All varices were thought to
have arisen because of portal hypertension secondary to
parenchymal liver disease. In 38 cases of GVB, bleeding was
believed to have been from varices in the fundus or cardia, and
two cases from varices along the lesser curve. Table 1
illustrates the baseline characteristics of these patients. There
were more patients with cryptogenic cirrhosis in the OVB
group.

In order to make haemodynamic and clinical correlations,
patients were further divided into two groups according to the
direct PPG at the time of TIPSS. Group 1 included those
patients with PPG <12 mm Hg (n=38) and group 2 those

patients with a PPG >12 mm Hg (n=254). The baseline char-
acteristics of these patients are detailed in table 2. There was
no difference in the age, sex, aetiology of liver disease, or
Child-Pugh score between the two groups.

TIPSS procedure
All patients were referred for TIPSS from within the Royal
Infirmary, Edinburgh, or from other hospitals within Scot-
land. Our unit operates a 24 hour facility for emergency TIPSS
insertion. TIPSS insertion was performed by an experienced
radiologist using an established technique.15 Where the origi-
nal pressure was >12 mm Hg, the aim was to reduce the PPG
to below 12 mm Hg. The patency of the TIPSS shunt was
assessed by Doppler ultrasound within a week of insertion,

Table 1 Baseline characteristics of the patients

Gastric varices
(n=40)

Oesophageal
varices (n=232)

Gastric and
oesophageal
varices (n=12)

Ectopic varices
(n=8)

Age (y) 50.9 (1.6) 53.6 (0.8) 45.4 (5.4) 52.5 (4.0)
Sex

Male 22 (55.0%) 150 (64.7%) 6 (50%) 4 (50%)
Female 18 (45.0%) 82 (35.3%) 6 (50%) 4 (50%)

Aetiology
Alcoholic liver disease 28 (70.0%) 140 (60.3%) 5 (41.8%) 5 (62.5%)
Primary biliary cirrhosis 1 (2.5%) 2 (12.1%) 1 (8.3%) 0
Hepatitis C 1 (2.5%) 16 (6.9%) 2 (16.7%) 0
Cryptogenic cirrhosis 7 (17.5%) 18 (7.8%)** 1 (8.3%) 1 (12.5%)
Autoimmune 1 (2.5%) 8 (3.4%) 0 0
Cystic fibrosis 0 5 (2.2%) 1 (8.3%) 0
Primary sclerosing cholangitis 1 (2.5%) 4 (1.7%) 1 (8.3%) 2 (25%)
Hepatitis B 1 (2.5%) 4 (1.7%) 1 (8.3%) 0
Other 0 9 (3.9%) 0 0

Child-Pugh score 9.3 (0.5) 9.8 (0.2) 9.3 (0.7) 10.9 (0.9)
Portal pressure gradient (mm Hg)

Pre-TIPSS 15.8 (0.8) 21.4 (0.5)** 22.5 (3.0)* 15.6 (2.5)
Post-TIPSS 6.7 (0.6) 7.2 (0.3) 7.1 (1.4) 6.9 (1.9)
Reduction post-TIPSS 9.2 (0.8) 14.2 (0.5)** 15.4 (3.5)* 8.8 (2.1)

Median follow up (months) 36.7 (5.1) 19.8 (1.3)** 16.8 (5.1) 8.1 (4.9)*

TIPSS, transjugular intrahepatic portosystemic stent shunt; PPG, portal pressure gradient.
*p<0.05, **p<0.001 compared with gastric varices.

Table 2 Patient characteristics depending on the portal pressure gradient (PPG) at
the time of transjugular intrahepatic portosystemic stent shunt (TIPSS)

Group 1
(n=38)

Group 2
(n=254) p Value

Age (y) 54.9 (1.9) 52.5 (0.8) NS
Sex

Male 25 (65.8%) 157 (61.8%) NS
Female 13 (34.2%) 97 (38.2%) NS

Aetiology
Alcoholic liver disease 27 (71.1%) 151 (59.4%) NS
Primary biliary cirrhosis 3 (7.9) 27 (10.6%) NS
Hepatitis C 0 20 (7.9%) NS
Cryptogenic cirrhosis 5 (13.2%) 23 (9.1%) NS
Autoimmune 1 (2.6%) 8 (3.1%) NS
Cystic fibrosis 0 6 (2.4%) NS
Primary sclerosing cholangitis 1 (2.6%) 7 (2.8%) NS
Hepatitis B 1 (2.6%) 3 (1.2%) NS
Other 0 9 (3.5%) NS

PPG (mm Hg)
Pre-TIPSS 9.8 (0.4) 22.1 (0.4) <0.001
Post-TIPSS 4.2 (0.5) 7.6 (0.3) <0.05
Reduction post-TIPSS 5.6 (0.5) 14.6 (0.5) <0.001

Child-Pugh score 9.1 (0.5) 9.9 (0.2) NS
Indication

Oesophageal variceal bleeding 20 (52.6%) 212 (83.5%) <0.001
Gastric variceal bleeding 14 (36.8%) 26 (10.2%) <0.001
Gastric and oesophageal variceal bleeding 2 (5.3%) 10 (3.9%) NS
Ectopic variceal bleeding 2 (5.3%) 6 (2.4%) NS

Group 1, all patients with PPG <12 mm Hg; group 2, all patients with PPG >12 mm Hg.

TIPSS in the management of bleeding gastric varices 271

www.gutjnl.com



and by portogram at three months then six monthly thereaf-
ter or whenever there were clinical features suggestive of
shunt insufficiency.

Follow up
Patients were followed up clinically at three monthly intervals
to assess their clinical condition with emphasis being placed
on any episodes of encephalopathy and variceal rebleeding.
Early mortality was defined as death within four weeks of the
variceal haemorrhage. Variceal rebleeding was defined as sub-
sequent variceal bleeding manifested by haematemesis and/or
melaena, requiring an unscheduled endoscopy, and accompa-
nied by a reduction in haemoglobin concentration by 20 g/l or
more. Shunt insufficiency (defined as an increase in PPG >12
mm Hg or a 20% rise above the immediate post-TIPSS PPG)
was assessed based on the results of routine follow up angio-
graphic surveillance. Any episodes of shunt insufficiency were
treated by balloon angioplasty, shunt extension, or parallel
shunt placement, as required to maintain patency. Follow up

time was defined as the time interval in months between the
initial TIPSS insertion to either the most recent clinic review,
liver transplantation, or death.

Statistical analysis
All results are expressed as mean (SEM) or percentage, where
indicated. Statistical significance for parametric data was
determined using Student t tests, and for non-parametric data
using the χ2 and Mann Whitney U tests. The Kaplan-Meier
method was used to analyse patient survival, and cumulative
rebleeding risk, with comparison between the two groups, was
determined by the log rank test. Univariate and multivariate
relations between survival and variables of interest in those
patients who bled from gastric varices and oesophageal varices
at a PPG >12 mm Hg was performed using Cox regression
analysis. These variables were: aetiology of cirrhosis (alcoholic
or non-alcoholic), site of bleeding (from gastric or oesophageal
varices), sex and age of the patients, encephalopathy, ascites,
bilirubin, prothrombin time, albumin, and the time interval
between the index bleed and TIPSS insertion. Significance
was taken at p<0.05 for all tests. All statistical analysis was
performed using the SPSS package (version 10; SPSS Inc.,
Chicago, Illinois, USA).

RESULTS
PPG before and after TIPSS
PPG pre-TIPSS was significantly higher in patients who bled
from oesophageal varices compared with GVB (21.4 (0.5) v
15.8 (0.8) mm Hg; p<0.001). Following TIPSS insertion, all
patients who had bled from gastric varices had PPG reduced to
<12 mm Hg, while in 22 (9.5%) patients who bled from
oesophageal varices the post-TIPSS PPG was >12 mm Hg.
However, mean PPG post-TIPSS was similar in the GVB and
OVB groups (table 1).

Rebleeding
The mean follow up period was 19.8 (1.3) and 36.7 (5.1)
months in the OVB and GVB groups, respectively (p<0.01).
The longer follow up time in the GVB group may reflect the
greater proportion of patients recruited in or prior to 1995
compared with the OVB group (62.5% v 29.7%; p<0.001). In
this time, 34 (14.7%) patients in the OVB group rebled and
eight (20%) patients in the GVB group rebled. The cumulative
risk of rebleeding was similar in both groups (fig 1). In 31
(73.5%) cases of variceal rebleeding there was evidence of
TIPSS dysfunction.

Mortality
During this follow up period there was a significant difference
in the cumulative risk of death in favour of the GVB group
(p<0.05 by Kaplan-Meier method). This was true for 30 day
mortality (15% v 23.8%), one year mortality (30.7% v 38.6%),
and five year mortality (49.5% v 74.9%) (fig 2). There was no
significant difference in the time interval to TIPSS from the
variceal bleed (5.4 (0.9) days v 4.9 (0.4) days for the GVB and
OVB groups, respectively; NS). The principal cause of death
was similar in both groups, with liver failure or sepsis
accounting for 82 (64.1%) deaths in the OVB group and 12
(75%) deaths in the GVB group.

Encephalopathy
The rate of encephalopathy prior to TIPSS insertion was simi-
lar in the OVB and GVB groups (27.6% v 30.0%; NS). There was
no significant difference in episodes of new or worsening
encephalopathy in the oesophageal and gastric varices groups
(16.35% v 17.5% respectively; NS) All episodes of encepha-
lopathy were managed initially with lactulose and protein
reduction. In three cases the shunt was reduced in size, and in
eight cases it was necessary to block the shunt with a filter
with or without coils.

Figure 1 Kaplan Meier graph of rebleeding for all patients who
bled from gastric and oesophageal varices treated with a
transjugular intrahepatic portosystemic stent shunt.
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Figure 2 Kaplan Meier graph of survival for all patients who bled
from gastric and oesophageal varices treated with a transjugular
intrahepatic portosystemic stent shunt.
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Shunt insufficiency
There was no difference in the incidence of shunt insufficiency
between the two groups (42.67% v 55% in the OVB and GVB
groups, respectively). In one patient in the GVB group
problems with maintaining TIPSS patency resulted in elective
surgery with the creation of a distal splenorenal shunt.

Orthotopic liver transplantation
Twenty one patients required an orthotopic liver transplanta-
tion, 19 (8.2%) in the oesophageal varices group and two (5%)
in the gastric varices group (NS).

Correlations between portal pressure and clinical
outcome
When patients with a pre-TIPSS PPG <12 mm Hg were ana-
lysed, it was clear that GVB accounted for many more cases
than for those patients who bled at a PPG >12 mm Hg (36.8%
v 10.2%; p<0.001) (table 2). However, there was no overall
difference in the rebleeding rate and mortality in the two
groups. Rates of shunt insufficiency and encephalopathy were
also similar in the two groups. In group 1, the final PPG post-
TIPSS was similar in those patients that rebled (n=9)
compared with those that did not rebleed (n=29) (5.1 (0.1)
mm Hg and 3.9 (0.5) mm Hg, respectively; p=0.2). In group 2,
PPG post-TIPSS was significantly higher in patients who
rebled post-TIPSS (n=35) compared with those that did not
rebleed (n=219) (9.4 (0.8) mm Hg and 7.3 (0.3) mm Hg,
respectively; p<0.005). In addition, 75% of patients in group 2
who rebled had a PPG post-TIPSS of >7 mm Hg.

When patients who bled from either oesophageal varices or
gastric varices with a PPG pre-TIPSS of >12 mm Hg were
analysed, there was a significant difference in mortality in
favour of gastric varices (p=0.02 by Kaplan-Meier method).
Thirty day mortality (12% v 24.2%), one year mortality (33.8%
v 40.4%), and five year mortality (39.4% v 79.1%) were all sig-
nificantly better in the gastric varices group (fig 3). Univariate
analysis showed that the following variables were associated
with higher mortality in patients who bled from gastric or
oesophageal varices at a PPG >12 mm Hg: increasing age
(p<0.01), bleeding from oesophageal varices (p=0.04), high
prothrombin time (p<0.05), high bilirubin (p<0.001), low
albumin (p=0.001), presence of ascites (p<0.001), and
encephalopathy (p<0.05). Multivariate analysis of these vari-
ables revealed that older age of patients (p<0.05), high
bilirubin (p<0.05), and a low albumin (p<0.001) were inde-
pendent variables predicting mortality. There was no differ-

ence in the rebleeding rate. Mortality and rebleeding rates
were similar in the GVB and OVB groups who bled at a PPG
<12 mm Hg.

DISCUSSION
Historically, the management of GVB has been suboptimal.
Endoscopic measures have met with varying degrees of
success6 although current UK guidelines recommend endo-
scopic treatment as the first line in the management of the
acute gastric variceal bleed.7–9 16 17 Iatrogenic complications
such as embolic phenomena and the potential for equipment
damage may limit the use of tissue adhesives.18 19 Thrombin
seems to be promising but large multicentre controlled trials
have yet to emerge. Previous studies have used bovine
thrombin which has the potential risk of prion
transmission8 9 although our experience with human
thrombin has been promising so far.20 Surgical shunts may be
of value in patients with early liver disease21–23 but have the
disadvantage of high mortality in patients with advanced liver
disease, particularly in the emergency setting.24

Our findings show that TIPSS is equally effective in the pre-
vention of rebleeding from gastric and oesophageal variceal
haemorrhage. Incidences of shunt insufficiency and encepha-
lopathy were similar in both groups. These results are similar
to those of an earlier study in our unit.12 We have adopted a
policy of referring patients with bleeding gastric varices and a
patent portal vein directly for TIPSS insertion. A further find-
ing is the significant numbers of patients that bleed at a PPG
of <12 mm Hg, and gastric varices account for a sizeable pro-
portion of this group.

It has been reported that patients with large gastric varices
have a lower portal pressure than those with oesophageal
varices,25 which may be as a result of the development of
gastro-renal porto-systemic shunts.14 Watanabe et al also dem-
onstrated increased collateral flow at the expense of reduced
portal venous flow in patients with gastric varices. The authors
proposed that reduced portocollateral resistance may account
for the latter finding. It is however unclear as to why patients
bleed at portal pressures of <12 mm Hg. Other factors such as
the presence of red spots, variceal size, and that of gastritis
may be important. Therefore, particularly in patients with
gastric varices, it would not be safe to regard reducing a PPG
of <12 mm Hg as a therapeutic goal. Indeed, for patients who
bleed at a PPG<12 mm Hg, our results demonstrate that PPG
post-TIPSS is not statistically different in patients who rebleed
compared with those that do not. However, for patients who
bleed at a PPG >12 mm Hg, the post-TIPSS PPG is greater for
patients who rebleed, with most of these patients having a
PPG post-TIPSS of >7 mm Hg. These results suggest that in
group 2 (that is, predominantly oesophageal variceal bleeders)
a therapeutic goal of a post-TIPSS PPG <7 mm Hg would be
reasonable.

TIPSS has recently been studied in the management of
refractory variceal bleeding either from gastric alone11 or gas-
tric compared with oesophageal varices.26 27 Our rebleeding
rates are comparable with these studies. Chau et al also found
that portal pressure in patients who had early rebleeding
before seven days was lower in patients with GVB.26 Rees and
colleagues27 did not demonstrate significant differences in PPG
prior to TIPSS which was >20 mm Hg in both groups. This
study was limited by a small number of patients and a short
follow up period.

An interesting finding in the present study is that of
significantly better survival in the GVB group compared with
the OVB group, despite the two groups being matched for age,
aetiology of liver disease, Child-Pugh score, and pre-TIPSS
encephalopathy. We have previously shown the latter two
parameters to strongly predict mortality post-TIPSS.28 It has
also been observed that mortality following a variceal
haemorrhage is highest in the first few days after the index

Figure 3 Kaplan Meier graph of survival for all patients who bled
from gastric and oesophageal varices at a portal pressure gradient
of greater than 12 mm Hg.
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bleed.29 Both the OVB and GVB groups were matched for the
time of intervention with TIPSS after the variceal bleed and
thus there was no undue selection of patients in either group
who were likely to have a better survival. The difference in
mortality between the two groups appears to be confined to
patients who bleed at a PPG >12 mm Hg, and is particularly
striking for long term mortality. Older age of the patient, high
bilirubin, and low albumin in keeping with more advanced
liver disease were independent predictors of mortality. The
causes of death in both groups were predominantly liver failure
and sepsis. The earlier study in our unit12 had demonstrated a
trend towards improved survival among the GVB group. The
present study had a greater number of patients and a longer
follow up period, which may account for the now significant
findings. The longer follow up period in the GVB group is likely
to be a result of the combination of reduced mortality and
larger numbers of patients recruited before or in 1995.

It is important to highlight the observation of a significantly
higher PPG prior to TIPSS insertion in patients with OVB. We
have previously shown that a hepatic venous pressure gradient
(HVPG) of >16 mm Hg predicted mortality in patients with
alcoholic cirrhosis.30 This finding was reinforced in a later study
by Patch and colleagues.31 HVPG measurements made within
the first or second week had the greatest predictive value. Nearly
all of our patients had their portal pressures measured at the
time of TIPSS within the first two weeks of the index variceal
bleed. A recent study by Moitinho and colleagues32 assessed the
prognostic value of early portal pressure measurements follow-
ing an acute variceal bleed. The striking finding in this study
was that patients with a HVPG of >20 mm Hg had a one year
mortality of 64% compared with 20% for that of patients with
HVPG <20 mm Hg (p<0.004). In our group, all patients who
bled from oesophageal varices had a mean PPG >21 mm Hg. It
is therefore plausible that the difference in PPG between the
OVB and GVB groups may account for the difference in the
observed mortality, although the reason why PPG affects
mortality is not understood. We have not shown a difference in
rebleeding rates as the rebleeding rate was so low in both groups
following TIPSS insertion that much larger numbers may be
needed to show any differences. This illustrates the impressive
efficacy of TIPSS in preventing variceal rebleeding.

In conclusion, our study demonstrates that TIPSS is very
effective in the prevention of variceal rebleeding irrespective of
whether patients have had an OVB or a GVB. Mortality is sig-
nificantly better in the GVB group who bleed at a PPG >12
mm Hg, and warrants further study. The findings also
highlight the significant role of GVB in patients who bleed at
a PPG<12 mm Hg, and challenges the use of this cut off value
as a treatment goal, particularly in patients with gastric
varices. Our results also suggest that clinicians should aim for
a PPG post-TIPSS of <7 mm Hg for patients who have variceal
bleeding at a PPG >12 mm Hg. TIPSS therefore has a major
role in the management of GVB, which can be very difficult to
control by other measures. Further long term prospective
studies would assist in clarifying the effect of TIPSS on
mortality in the GVB group compared with OVB.
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