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Background. Recurrent bleeding from gastroesophageal varices is the most common life-threatening complication
of portal hypertension. According to guidelines, fransjugular infrahepatic portosystemic shunt (TIPS) should not be
used as a first-line freatment and should be limited to those bleedings which are refractory fo pharmacologic and
endoscopic tfreatment (ET). To our knowledge, long-term studies evaluating the role of elective TIPS in comparison to
ET in patients with recurrent variceal bleeding episodes are rare.

Patients and methods. This study was designed as a retrospective single-institution analysis of 70 patients treated
with TIPS and 56 with ET. Patients were followed-up from inclusion in the study until death, liver transplantation, the last
follow-up observation or unfil the end of our study.

Results. Recurrent variceal bleeding was significantly more frequent in ET group compared to patients TIPS group
(66.1% vs. 21.4%, p <0.001; x2-test). The incidence of death secondary to recurrent bleeding was higher in the ET group
(28.6% vs. 10%). Cumulative survival after 1 year, 2 years and 5 years in TIPS group compared to ET group was 85% vs.
83%., 73% vs. 67% and 41% vs. 35%, respectively. The main cause of death in patients with cumulative survival more
than 2 years was liver failure. Median observation time was 47 months (range; 2-194 months) in the TIPS group and 40
months (range; 1-168 months) in the ET group.

Conclusions. In present study TIPS was more effective in the prevention of recurrent variceal bleeding and had lower
mortality due fo recurrent variceal bleeding compared to ET.

Key words: transjugular infrahepatic portosystemic shunt; endoscopic treatment; portal hypertension; esophageal
and gastric varices; recurrent variceal bleeding; survival

Introduction

Gastroesophageal variceal bleeding (GEVB) is a
severe complication of portal hypertension. In cir-
rhotic patients with a history of variceal bleeding,
the incidence of GEVB within 1 year is 60%, while
the mortality from each rebleeding episode is near-
ly 20%.! In terms of prevention of recurrent bleed-
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ing, current guidelines recommend management of
patients with the history of variceal bleeding. The
first-line treatment for preventing recurrent variceal
bleeding is pharmacologic treatment with non-se-
lective p-adrenergic blockers (NSBB), or a combi-
nation of isosorbide mononitrate (ISMN) and na-
dolol combined with endoscopic treatment (ET), i.e.
variceal sclerotherapy and/or variceal ligation.?® In
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frequently recurring bleeding episodes, in patients
unresponsive to pharmacological and endoscopic
treatment, transjugular intrahepatic portosystemic
shunt (TIPS) or surgical procedures (i.e. portocaval
or splenorenal shunt) are the treatments of choice.
TIPS is recommended as a “rescue-urgent” treat-
ment if primary haemostasis cannot be obtained
with endoscopic and pharmacological treatment, or
if uncontrollable early rebleeding occurs within 48
hours.*¢ TIPS is used as an elective procedure after
the second or third (and/or more) recurrent bleed-
ing episode from varices (especially if repeated over
short periods of time) in hemodynamically and clin-
ically stable patients with optimally regulated risk
factors for the complication of the procedure (i.e.
improvement of coagulation factors, elimination or
reduction of ascites, regulation of cardiac and renal
function, and clinically significant improvement in
hepatic encephalopathy). In most of the randomized
studies, patients were included in the study 24 to 96
hours from the last bleeding.”!! Studies which could
evaluate the role of elective TIPS in comparison to
combined ET and NSBB treatment in patients with
recurrent variceal bleeding episodes are rare.®!%13
According to literature, there are even fewer studies
which analysed the long-term effect of TIPS vs. ET,
30 months being the longest observation period in
terms of survival."¥ The purpose of our study was
therefore to compare elective TIPS with combined
ET and NSBB treatment in terms of their long-term
efficacy in preventing recurrent GEVB in patients
with portal hypertension.

Patients and methods

This retrospective study included 126 patients
with liver cirrhosis and recurrent GEVB episodes
originating from ruptured esophageal and gas-
tric varices. The inclusion criteria were: (1) at least
three gastroesophageal variceal bleedings or two
recurrent episodes of bleeding within a less than
a month period; (2) < 1 month since the previ-
ous bleeding episode; (3) Child-Pugh score < 13;
(4) technically successful TIPS procedure; (5) 18 <
age < 75; (6) patient’s written informed consent.
Exclusion criteria were: (1) patients who did not
meet inclusion criteria; (2) chronic occlusion of
portal vein; (3) hepatocellular carcinoma (HCC) or/
and other types of cancer (with the exceptions of
non-melanoma skin cancer and in situ cervical can-
cer); (4) acute hepatitis.

Patients who were treated with elective TIPS
were included in the study from the time of the

procedure, i.e. on average 35 days after the last
variceal bleeding episode. Those patients were
hemodynamically and otherwise (in terms of dis-
ease) stable. ET patients were included in the study
after the last variceal bleeding, that is after success-
ful pharmacological and endoscopic eradication,
i.e. on average 30 days after the last bleeding epi-
sode. All patients were followed-up with clinical
evaluations, serum laboratory tests, and Doppler
ultrasound before hospital discharge, in the out-
patient clinic at 3 months after TIPS and every 6
months thereafter. Portal venography was per-
formed only as an introduction to a re-intervention
in patients with suspected or impaired shunt mal-
function. Patients were followed-up from inclusion
in the study until death, liver transplantation, the
last follow-up observation or until the end of our
study.

Primary endpoint of our study was rebleeding
rate. Bleeding-related mortality and survival were
considered as secondary endpoints.

The study took place at the Institute of Radiology
and Department of Gastroenterology of University
Medical Centre Ljubljana, and at the Department
of Gastroenterology of University Medical Centre
Maribor.

The study was approved by the National
Medical Ethics Committee of the Republic of
Slovenia (Number 94/11/11) and was in agreement
with the Declaration of Helsinki.

TIPS procedure

TIPS was placed using a technique described in
available literature, the procedure took place in the
interventional radiology suite.!*!> Prior to elective
TIPS, patients were hemodynamically and system-
ically stable. After indirect portography between
the portal and hepatic veins, shunt tracts were
lined with wallstent endoprosthesis (Wallstent,
Schneider, Switzerland) or polytetrafluoroeth-
ylene-covered stents (GoreOViatorrQ; United
States). Portal and central venous pressures were
measured before and after stenting. Patients were
cared for in a semi-intensive care unit for 24 h after
the procedure.

Endoscopic treatment

In patients with recurrent variceal bleeding, en-
doscopic sclerosation (EST) via paravariceal and
intravariceal injection of 1% polydocanol (Resinag,
Zug, Switzerland) was performed first, after that
EST was repeated or endoscopic ligation (EVL)
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TABLE 1. Baseline demographic, clinical and biochemical characteristics of the 126

patients
TIPS ET P
n=70 n =56 value
Sex

Male 45 (64.3%) 35 (62.5%)

Female 25 (35.7%) 22 (37.5%) 0.836
Age 53.56 £ 11.15 57,57 £ 11,69 0.052
Etiology

Alcohol 49 (70%) 30 (67.9%)

Non-alcohol 21 (30%) 18 (32.1%) 0.796
Child A 15 (21.4%) 8 (14.3%)

Child B 41 (58.6%) 31 (55.4%)

Child C 14 (20.0%) 17 (30.4%) 0.319
Child-Pugh score 7917 85+1.7 0.051
Variceal grade

-1l 11 (15.8%) 6 (10.7%)

-1V 59 (84.2%) 50 (89.3%) 0.519
Type of varices

Esophageal 36 (51.4%) 32 (57.1%)

Gastroesophageal 34 (48.6%) 24 (42.9%) 0.573
Site of bleeding

Esophagus 46 (65.7%) 41 (73.2%)

Gastric 7 (10.0%) 6 (10.7%)

Gastroesophageal 17 (24.3%) 9 (16.1%) 0.526
No. of variceal bleeds 3.46+1,15 3.36 £ 1,06 0.651
Leukocytes (107/L) 5.09 £1.87 6.31 +3.03 0.034
Platelets (107/L) 109.07 + 47.82 101.96 + 52.10 0.309
PT (s) 0.64+0.14 0.57 £0.14 0.003¢
Bilirubin (mmol/L) 40.90 + 34.98 50.91 £ 50.77 0.125
Albumin (mmol/L) 30.78 + 6.30 29.44 + 525 0.256
Urea (mmol/L) 5.81 +3.02 8.33 + 4.69 0.001°
Creatinine (mmol/L) 78.93 £ 20.46 105.91 £ 117.1 0.226
Ammonia (mmol/L) 48.37 + 23.66 60.94 + 43.79 0.234
gGT (mkat/L) 121+1.21 1.64 £ 1.49 0.070
ALT (mkat/L) 0.51 £0.46 0.74+1.83 0.409
AST (mkat/L) 0.75+0.65 1.11+£2.18 0.330
Ascites

No ascites 31(44.3%) 20 (35.7%)

Ascites decrease 18 (25.7%) 13 (25.0%)

Ascites increase 21 (30.0%) 22 (39.3%) 0.507
HE prior to proc.

No HE 51 (72.9%) 39 (69.6%)

CS, noH 17 (24.2%) 11 (19.6%)

CS+H / 3 (5.4%)

CHE 2 (2.9%) 3 (5.4%) 0.295

°P < 0.05 vs. control group; °P < 0.001 vs. control group

ALT = alanine aminotransferase; AST = aspartate aminotransferase; CHE = chronic hepatic
encephalopathy; CS = clinical signs; ET = endoscopic treatment; gGT = gamma-glutamyl
fransferase; H = hospitalization; HE = hepatic encephalopathy; PT = prothrombin time; TIPS =

transjugular intfrahepatic portosystemic shunt

was performed until scarring of the varices was
achieved. Histoacryl adhesive (B Braun Medical,
Melsungen, Switzerland), used in the same pro-
portion as polydocanol, was injected directly into
the varices. Patients received antibiotic prophylaxis
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prior to and after ET, and octreotide (1.2 mg/24 h
for 3-5 days) after the procedure. Until the varices
were eradicated, subsequent ET was undertaken at
3-4 weeks intervals on an outpatient basis. After
variceal obliteration, surveillance endoscopy was
performed at 6 months and then annually to iden-
tify patients in whom varices had recurred. Repeat
ET was performed whenever residual or recurrent
varices were identified during surveillance endos-
copy. All patients in the ET group received oral
propranolol twice a day, starting at 40 mg/day and
increasing to a maximum of 120 mg/day, according
to the target reduction of pulse rate.

Statistical analysis

Collected data were coded, tabulated and analysed
by the biomedical statistician using SPSS statisti-
cal software, version 19.0 for Windows. The results
are presented in graphical, tabular and numerical
form as mean + SD. Demographic data, laboratory
values and other numerical data were analysed
using descriptive statistics methods. To compare
the two methods of treatment, t-test, x2-test and
Mann-Whitney test were used. Data for prognos-
tic factors of recurrent bleeding was analysed us-
ing multivariate logistic regression method. Cox
proportional hazards regression model was used
for the evaluation of prognostic factors of time to
rebleeding. P < 0.05 was considered as statistically
significant.

Results

Demographic, clinical and biochemical
characteristics of the patients, prior
inclusion in the study

Demographic, clinical and biochemical charac-
teristics of the patients are shown in Table 1, as
is aetiology of their liver disease. In the ET group
of patients, leukocytes and urea values were sig-
nificantly higher (P = 0.034 and P = 0.001, respec-
tively; Mann-Whitney test) in comparison to those
in TIPS group. Moreover, prothrombin time was
significantly lower in ET group of patients (P =
0.003; Mann-Whitney test). There were no other
statistically significant differences between the two
groups.

Follow-up observations

The median observation time was 47 months (range
3-194 months) in the TIPS group and 40 months
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(range 2-168 months) in the ET group. The obser-
vation time for the survivours in the TIPS group (n
= 20) was 57.65 months (median 38 months) and
42.65 months (median 32 months) in the ET group
(n=20).

TIPS procedure

In 68 patients, the procedure was performed in
general anaesthesia, and in two patients in the lo-
cal anaesthesia. Wallstent (diameter 8-10 mm) was
used in 48 patients and Viatorr-type endoprosthe-
sis, 8~10 mm in diameter, 6-8 cm in length, in 22
patients. TIPS was dilated to 8 mm of diameter
reaching the hemodynamic target of a portosys-
temic pressure gradient (PSG). In 9 patients, not
reaching the hemodynamic target, the stent was
dilated to 10 mm of diameter. After reaching a suf-
ficient pressure reduction, which in our study was,
on average, 35.9% lower than the baseline, the pro-
cedure was completed, and the manual haemosta-
sis was made after removal of the vascular device
from the jugular vein. The mean portal pressure
prior to procedure was 29.32 + 5.93 mmHg (range
20-45 mmHg) and 18.67 + 4-22 mmHg (range 8-30
mmHg) after the procedure.

Hepatic encephalopathy

Prior the study, 25.7% of patients in the TIPS group
and 30.4% in the ET group had hepatic encepha-
lopathy (HE). The difference between the groups
was not statistically significant (P = 0.563; x2-test).
At the end of the study, 42.8% of patients had he-
patic encephalopathy in the TIPS group and 35.6%
in the ET group. The difference between the groups
was not statistically significant (P = 0.542; x2-test; p
= 0.058; Wilcoxon test). In the TIPS group, 7.1% of
patients with chronic hepatic encephalopathy and
8.9% in the ET group were present. The difference
between groups was not statistically significant (P
=(0.584; x2-test). 21.4% of patients treated with TIPS
and 12.5% of patients treated with ET experienced
new or worsening of pre-existing hepatic encepha-
lopathy. The difference between the groups was
not statistically significant (P = 0.150; x2-test). Only
14.3% of patients in the TIPS group and 11.1% of
patients in the ET group had to be hospitalized due
to HE.

Liver transplantation

10 patients (14.3%) in the TIPS group and three
patients (5.4%) in the ET group had liver trans-
plantation. Statistically significant differences in
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FIGURE 1. Proportion of patients without recurrent bleedings in the two groups.

ET = Endoscopic treatment; TIPS = Transjugular infrahepatic portosystemic shunt

the number of liver transplantations were not ob-
served (P =0.102; x2-test).

Recurrent bleeding

In the TIPS group, 15 (21.4%) patients developed
recurrent bleeding episode from gastroesophageal
varices; 1 patient had two episodes of bleeding.
33.3% of patients had recurrent bleeding within
the first year and 46.6% within the first two years.
In the ET group, 37 (66.1%) patients developed re-
current bleeding episode from gastroesophageal
varices; 20 patients had several recurrent bleedings.
56.7% of patients had recurrent bleeding within
the first year and 83.7% within the first two years.
There were 63 recurrent bleeding episodes in the
ET group. The difference in the number of patients
with recurrent bleeding episodes was statistically
significant (P = 0.001; x2-test). Most frequently, i.e.
11 of the 15 cases (73.3%), the recurrent bleeding
in the TIPS group occurred due to shunt malfunc-
tion. In 3 TIPS patients, liver failure was the cause
of the recurrent bleeding, and progression of HCC
in 1 patient. In all those 4 patients, shunt malfunc-
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TABLE 2. Predictive factors of recurrent bleeding in the two groups

P 95% Cl for OR
OR

valve Lower Upper
Treatment 0.000° 7.088 3.039 16.529
Age > 60 years 0.074 2.216 0.927 5.299
Aetiology of liver cirrhosis 0.382 0.656 0.255 1.688
Child A 0.716
Child B 0.684 1.279 0.391 4.190
Child C 0.818 0.848 0.209 3.442
Site of bleeding: E 0.251
Site of bleeding: G 0.097 3.089 0.815 11.712
Site of bleeding: E + G 0.857 1.103 0.381 3.190
HE prior to procedure 0.747 0.932 0.607 1.430

°p < 0.001

Cl=

confidence interval; ; E = esophagus; ET = endoscopic freatment; G = stomach; HE = hepatic

encephalopathy; OR = odds ratio; TIPS = fransjugular infrahepatic portosystemic shunt

TABLE 3. Cause of death of 86 patients in the two groups

TIPS ET
N =50 N =36
N % N %
Variceal bleeding 7 10.0 16 28.6
Liver failure 22 31.4 12 21.4
Sepsis 1 1.4 0 0.0
Pneumonia & 4.3 2 3.6
Tumor progression 6 8.6 1 1.8
Accidental 2 2.9 0 0.0
Cardiovascular disease 3 4.3 3 5.4
Unknown 6 8.6 2 3.6

ET = endoscopic treatment; TIPS = transjugular intrahepatic portosystemic shunt

tion was excluded using ultrasound. 11 patients
with recurrent variceal bleeding due to shunt mal-
function underwent esophagogastroduodenosco-
py (EGDS), which confirmed esophageal variceal
bleeding in 8 patients and gastric variceal bleeding
in 3 patients. 6 of 11 shunt malfunctions were suc-
cessfully repaired with an additional procedure, 5
of 11 patients died before the additional procedure.

The proportion of patients without recurrent
bleedings after 6 months, 1 year, 2 years and 5
years in the TIPS group compared to the ET group
was 89% vs. 63%; 89% vs. 43% ; 87% vs. 36% and
78% vs. 26% (Figure 1).
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Predictive factors of recurrent bleeding

Prognostic value of predictive factors of recur-
rent variceal bleeding was analysed using multi-
variate logistic regression method. Cathegorized
variables, such as site ob bleeding and Child-Pugh
classification for prognosis of chronic liver disease,
were divided into three cathegories. Our study
showed that only ET was a significant independ-
ent predictor of recurrent bleeding (P = 0.001). The
odds ratio for recurrent bleeding in the ET group
versus TIPS group was 7 (95% confidence interval
[CI]; 3.0-16.5).

Mortality due to recurrent bleeding

During our observation time, 50 (71.4%) patients
died of various causes in the TIPS group and 36
(64.3%) in the ET group (Table 3). There were no
statistically significant differences between the
two groups (P = 0.392; x2-test). Mean survival time
of the patients treated with TIPS was 64.38 + 8.6
months and 50.4 + 9.6 months of the patients who
were treated with ET. The median survival time of
patients in the TIPS group was 50.0 + 5.2 months
and 32.0 + 7.4 months in the ET group. The leading
cause of death in the group of patients treated with
TIPS was liver failure (31.4% of the patients), and
recurrent bleeding in the group of patients treated
with ET (28.6% of the patients) (Table 3). The dif-
ference in the causes of recurrent bleeding between
the two groups was statistically significant (P =
0.086; x2-test).

7 patients (10%) in the TIPS group died due to
recurrent variceal bleeding; in 5 of those patients,
recurrent bleeding was caused by shunt malfunc-
tion. Of those 5 patients, 2 patients died within 1
year; in total, 4 patients died within first 2 years. In
the ET group, 8 (38.1%) of 21 patients with recur-
rent bleeding died within 1 year, and 16 (51.6%) of
31 patients within the first two years. Cumulative
survival after 1 year, 2 years and 5 years in the TIPS
group compared to the ET group was 85% vs. 83%,
73% vs. 67% and 41% vs. 35% (Figure 2).

Discussion

Following the current guidelines for prevent-
ing recurrent gastroesophageal variceal bleeding,
TIPS should not be used as a first-line treatment
and should be limited to those bleedings, which
are refractory to pharmacologic and endoscopic
treatment.>* This recommendation is mainly be-
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cause the rate of hepatic encephalopathy is signifi-
cantly higher in patients undergoing TIPS than in
those receiving ET and NSBBs. Moreover, accord-
ing to meta-analysis, deaths due to all causes do
not differ between the two groups of patients.!'1
Consequently, use of TIPS treatment has been lim-
ited worldwide in the last decade. However, in the
present study, elective TIPS was found to be more
effective than ET in terms of prevention of recur-
rent GEVB and was associated with a similar rate
of encephalopathy, and with a similar survival rate
which accords with the results of recently pub-
lished studies.>'>1® These results were also in line
with a meta-analysis that included mostly studies
from 2000-2010." So far, most evidence for the use
of TIPS for secondary prevention of GEVB comes
from randomized studies published between 1995
and 2002 with patient’s follow-up period, on aver-
age 20 months (ranged from 15 to 37 months).”!! In
twelve studies, patients were included in the study
24 hours to 96 hours from the last bleeding and
only in one study two weeks after the last bleed-
ing.8 A meta-analysis of studies showed a small
number of recurrent bleeding in the TIPS group
(19%, range 9-40% vs. 44.4%, range 21-61% in the
ET group). In these studies, they basically did not
distinguish urgent TIPS from elective TIPS.

Studies which could evaluate the role of elective
TIPS in comparison to ET in patients with recur-
rent variceal bleeding episodes are rare.!> There is
even fewer studies which could analyse the long-
term effect of TIPS vs. ET.1314

In our study, there was less recurrent bleeding
episodes in the TIPS group of patients in compari-
son to the ET group of patients (21.4% vs. 66.1%, re-
spectively), which accords with the results of pre-
vious comparable studies.””?’ Most of the patients
in our study had recurrent bleeding episode with-
in the first two years (46.6% in the TIPS group vs.
83.7% in the ET group). Moreover, a total number of
recurrent bleeding episodes (which required endo-
scopic intervention and hospitalization) was lower
in the TIPS group; the difference between the two
groups was statistically significant. Multivariate
analysis identified ET as the only significant inde-
pendent predictor of recurrent bleeding. The main
advantage of TIPS procedure compared to ET
seems to be due to the direct and controlled reduc-
tion of hepatic venous pressure gradient (HVPG)
during procedure below the threshold value for
variceal rupture and bleeding (i.e. < 12 mmHg) or
> 20% reduction of baseline HVPG value.??! By
reducing HVPG, we not only improve the rate of
variceal rebleeding, but also reduce other compli-

cumulative survival

time [months]

FIGURE 2. Survival curves for the two groups.

Kaplan-Meier curve. ET = Endoscopic treatment; TIPS = transjugular intrahepatic

portosystemic shunt; N (TIPS) = 70; N (ET) = 56

cations of PH, such as ascites, and improve liver
and kidney function. In our study, the mean reduc-
tion of HVPG was 35.9%. This correlates to previ-
ous studies, which showed that reducing HVPG >
20% below baseline value contributes to lower risk
for recurrent bleeding, spontaneous bacterial peri-
tonitis, ascites and death.?! Reducing of HVPG is
therefore crucial for higher quality and longer sur-
vival of patients with liver cirrhosis. There are also
fewer recurrent bleeding episodes in patients who
are treated with surgical portosystemic shunts,
which correlates with our asumption of direct im-
pact of reduced HVPG on the course of disease.?
The recurrent bleeding in the TIPS group occurred
most frequently due to shunt malfunction, and
in more than half of patients, shunt malfunctions
were successfully repaired with an additional bal-
loon dilatation and stent or stent graft insertion.
In the majority of patients, shunt malfunction was
determined by Doppler ultrasound before the ap-
pearance of clinical signs. Fewer reintervention
and rebleeding episodes were reported for studies
where patients, as in the present study, had regular
ultrasound monitoring.”

Radiol Oncol 2021; 55(2): 164-171.
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Because rebleeding is associated with increased
risk of mortality, preventing variceal rebleeding
may be a substitute outcome of survival.*?¢ Based
on our study, recurrent bleeding episode seems
to be the leading cause of death in the ET group
of patients and liver failure in the TIPS group of
patients; differences were statistically significant
(Table 3). Despite statistically significant lower
mortality rate due to recurrent variceal bleeding
episode in the TIPS group of patients, it did not
result in improved long-term survival between the
two groups. The TIPS group of patients had bet-
ter 2-year survival rates, but the difference was not
statistically significant. We assumed that other fac-
tors than rebleeding may have contributed to the
observed mortality in both groups. Liver failure
was the leading cause of death in patients who sur-
vived more than 2 years, which suggests that pre-
served liver function is the main predicting factor
of long-term survival in patients with liver cirrho-
sis and portal hypertension, whereas occurrence of
recurrent variceal bleeding only has a minor effect
(5-10% based on our study).'”

The incidence of hepatic encephalopathy before
joining the study was the same in both groups and
is comparable to literature.##? Causes of the same
frequency of HE are the most likely comparable
clinical characteristics of patients prior to being in-
cluded in the study: hemodynamically stable and
under-conditions, patients with similar liver cir-
rhosis, the same number of patients with Child B
and Child C hepatic impairment, and similar age
of patients. Compared to previous studies, the inci-
dence of HE in the TIPS group is lower in our study
and slightly higher than in the ET control group,
but the difference is not statistically significant,
which accords with the results of comparable stud-
ies.27,28

Our study has limitations which have to be
mentioned. First, the most important is its retro-
spective nature, so the analysis is subject to po-
tential patient selection bias. Our data recording
was limited to the available medical records and
documentation, so we cannot exclude some degree
of underreporting due to inherent limitations of
non-standardized clinical documentations outside
of clinical studies. Second, because the primary
endpoint is variceal rebleeding, the power calcula-
tion is primarily based on a difference in the rate
of variceal rebleeding between both groups. Thus,
the data regarding mortality should not be over-
emphasized. Third, this study is being conducted
in a single tertiary centre with the TIPS technique
experience. Accordingly, our findings might not be
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promptly generalized to other centres with less ex-
perience. Fourth, treatment of GEVB has improved
over the past few decades in all fields of medicine,
including the treatment of complications of liver
cirrhosis and portal hypertension, EVL and the use
of endoprosthesis in the TIPS group in later years
as compared to earlier years, when EST and stent
were commonly used. Despite these limitations,
there was a large number of patients enrolled in
this study, and they were followed for a long time
period. Acorrding to available international litera-
ture, our study was the longest in terms of observa-
tion time of both, TIPS and ET, groups of patients
(median observation time 47 months for the TIPS
group and 40 months for the ET group).

In conclusion, TIPS compared to ET in combi-
nation with NSBB was more effective in the pre-
vention of recurrent gastroesophageal variceal
bleeding, had significantly lower mortality due to
recurrent variceal bleeding, but did not result in
long-term survival benefit. The incidence of he-
patic encephalopathy was similar in both groups.
Liver failure was the leading cause of death in pa-
tients surviving more than 2 years, which suggests
that preserved liver function is the main predicting
factor of long-term survival, whereas occurrence of
recurrent variceal bleeding only has a minor effect.
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