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Abstract

Gastroesophageal variceal hemorrhage is the most important 
clinical event that results from portal hypertension. It is a life-
threatening condition that demands rapid and efficient treatment. 
The first step in bleeding control is hemodynamic stabilization 
and pharmacological treatment, which includes administration 
of vasoactive drugs and short-term antibiotic prophylaxis. After 
initial hemodynamic stabilization, endoscopic therapy should be 
performed. The first choice of endoscopic treatment for esophageal 
bleeding is endoscopic variceal ligation (EVL), or endoscopic 
injection sclerotherapy (EIS) if EVL cannot be performed. Several 
rescue therapies, such as application of balloon tamponade, a self-
expandable metal stent (SEMS), or a transjugular intrahepatic 
portosystemic shunt (TIPS), are available in cases of resistant 
variceal bleeding that cannot be controlled with endoscopic 
therapies.

Gastric varices have a lower incidence than esophageal varices, 
but bleeding from gastric varices is associated with higher mortality 
and morbidity rates. The first-line treatment, as with esophageal 
variceal bleeding, is stabilization of the patient. After that, control 
of bleeding can be attempted. Optimal management of gastric 
variceal bleeding is not yet standardized due to diverse underlying 
pathologies and the lack of large, randomized controlled trials. 
Among endoscopic techniques, endoscopic variceal obturation 
(EVO) has been acknowledged as reliable. Among rescue therapies, 
balloon-occluded retrograde transvenous obliteration (B-RTO) of 
gastric varices and TIPS are the most common techniques. (Acta 
gastroenterol. belg., 2018, 81, 305-316).

Keywords : Balloon tamponade, endoscopic injection sclerotherapy, 
endoscopic variceal ligation, endoscopic variceal obturation, variceal 
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Abbreviations : B-RTO, Balloon-occluded retrograde trans-
venous obliteration ; EVL, Endoscopic variceal ligation ; EIS, 
Endoscopic injection sclerotherapy ; EVO, Endoscopic variceal 
obturation ; ET, Endoscopic treatment ; GVL, Gastric variceal 
ligation ; GVS, Gastric variceal sclerotherapy ; GOV1, Type 
1 gastroesophageal varices ; GOV2, Type 2 gastroesophageal 
varices ; IGV1, Type 1 isolated gastric varices ; IGV2, Type 2 
isolated gastric varices ; SEMS, Self-expandable metal stent ; 
TIPS, Transjugular intrahepatic portosystemic shunt ; NSBB, 
Non-selective beta-blocker ; HVPG – Hepatic venous pressure 
gradient ; ISMN – Isosorbide mononitrate.

Esophageal varices and their management

General overview

 According to the UK guidelines on the management 
of variceal haemorrhage in cirrhotic patients (1), 
esophageal variceal hemorrhage represents bleeding 

from esophageal varices at the time of endoscopy or the 
presence of large esophageal varices with blood in the 
stomach and no other recognizable cause of bleeding (1). 
Variceal hemorrhage is a life-threatening condition and 
the most important clinical event that results from portal 
hypertension (2,3).
 The most common cause of portal hypertension in the 
Western world is cirrhosis, the end stage of any chronic 
liver disease. Cirrhosis accounts for 90% of cases of 
portal hypertension (2). Although portal hypertension is 
defined as a portal pressure gradient of above 5 mmHg, 
a gradient above 10 mmHg is clinically significant and 
responsible for different clinical manifestations (4). One 
of the major manifestations of portal hypertension is 
the development of collateral circulation, which allows 
blood flow from the portal to the systemic circulation 
(4). Among those collaterals, gastroesophageal varices 
are clinically the most important due to the risk of their 
rupture, which results in variceal hemorrhage (4).
 At the time of diagnosis of cirrhosis, around 50% 
of patients already have gastroesophageal varices. 
The exact rate of varices depends on the stage of liver 
disease at the time of diagnosis. Approximately 42% of 
patients who are classified as Child-Pugh class A have 
gastroesophageal varices, compared with 72% of patients 
who are classified as Child-Pugh class B/C (5). In 
patients without varices, the expected incidence of newly 
developed varices exceeds 5% per year (2,6-8). The most 
useful predictor for variceal bleeding is the size of the 
varix. The risk of bleeding in patients with small varices 
is approximately 5% per year, but in those with medium 
or large varices, the risk goes up to 15% per year at the 
time of diagnosis (9). The most important factors that can 
stimulate variceal rupture and, consequently, hemorrhage 
are pressure within the varix, variceal size, tension on 
the variceal wall, and severity of the liver disease (1). 
As mentioned before, variceal hemorrhage is a medical 
emergency, with a mortality rate that can exceed 30% 
within 4 to 6 weeks after the bleeding episode, depending 
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Endoscopic variceal ligation (EVL)

 Endoscopic variceal ligation, or endoscopic variceal 
band ligation (EVL) is a technique that was first used 
in the control of variceal hemorrhage in 1988 (35). It 
currently represents the standard endoscopic therapy in 
the control of bleeding. In contrast to EIS, EVL obliterates 
varices by causing mechanical strangulation with rubber 
bands (9). There are two main ways of placing rubber 
bands – the single-shot band technique and the multi-shot 
band technique.

Single-shot versus multi-shot band ligation

 Single-shot band technique require removal of the 
endoscope after each band application in order to reload 
with a new band. Repeated insertion of the endoscope 
can prolong the entire procedure of variceal ligation and 
may cause esophageal injury. This disadvantage led to the 
development of the multi-band application. Multi-shot 
ligatures can carry up to ten bands simultaneously and 
they have a transparent outer cap that improves visibility 
(33). Multi-band ligatures showed better results than 
single-band ligatures in terms of sedation requirements, 
level of discomfort, and duration of entire ligation (36). 
Although they are more practical for use, a considerable 
drawback of their routine use is their higher price in 
comparison with single-band ligators (33).

Technique of band ligation

 First, diagnostic endoscopy should be performed 
to identify varices at risk of bleeding. After that, the 

by flexible scopes (9). EIS consists of the injection 
of a sclerosing agent into the variceal lumen or the 
area surrounding the varix in order to induce vessel 
thrombosis and inflammation of the vascular wall, which 
induces fibrosis and consequent variceal obliteration 
(9). For the intravariceal technique, the first injection 
is made just below the bleeding site. Injection of the 
sclerosing agent is usually started at the time of the 
diagnostic endoscopy and is repeated every 1–2 weeks 
until complete obliteration of the varices (9,33). There 
are some technical variations associated with EIS, such 
as type and concentration of agent, number of sessions, 
interval between sessions, volume injected per session, 
use of an over-tube, time of injection, and others (33). The 
most frequently used sclerosants are sodium morrhuate, 
sodium tetradecyl sulfate, polidocanol, and ethanolamine 
oleate (33). EIS is inexpensive, easily performed, and is 
an effective method, but use of EIS is associated with 
different complications, which can be divided into com-
plications of early and late onset (33). The most common 
complications of early onset are retrosternal chest pain, 
transient dysphagia, fever, and superficial ulcerations. 
Among complications with late onset, the most common 
are strictures, deep ulcerations, perforating ulcers, motility 
disorders, and sclerosant spreading (33). However, this 
method can be highly reliable in the control of variceal 
bleeding as it was shown by Romano et al.(34). In this 
retrospective study, rebleeding after first treatment with 
endoscopic sclerotherapy occured in 3.9% of patients, 
and in other 9.9% of patients within a 5-days period after 
the treatment (34).

Study Number of 
patients

Initial 
hemostasis

(%)

Variceal 
eradication 

(%)

Rebleeding 
(%)

Variceal 
recurance 

(%)

Complications 
(%)

Mortality
(%)

Number of 
sessions 

(mean±SD)

Follow-
up period 

(mean±SD)

Sarin et al (37) EIS 48 86 --- 20.8 7.5 --- 6.25 5.2±1.8 8.5±4.4mo

EVL 47 80 --- 6.4 28.7 --- 6.38 4.1±1.2 8.5±4.4mo

Lo et al (39) EIS 34 76 --- 33 --- 29 35 --- 1 mo

EVL 37 97 --- 17 --- 5 19 --- 1 mo

Baroncini et al 
(40)

EIS 54 --- 92.5 --- 13 31 --- 4.0 ± 0.1 534 ± 42 d

EVL 57 --- 93 --- 30 11 --- 3.5 ± 0.1 496 ± 40 d

Masci et al (41) EIS 50 --- 82 42 22 36 --- 5.29 3 mo

EVL 50 --- 88 12 28 10 --- 3.41 3 mo

Zargar et al (42) EIS 24 (2/2*) 100 91.7 25 10 25 --- 6.1 ± 1.7 3 mo

EVL 25 (2/2*) 100 96 4 17.4 4 --- 3.9 ± 1.1 3 mo

Ferrari et al (43) EIS 23 --- 78.3 34.8 26.7 100 21.7 4.7 ± 3.0 1 yr

EVL 23 --- 73.9 8.7 42.9 82.6 13.9 2.9 ± 2.0 1 yr

Kuran et al (44) EIS 47 --- 93.6 16.3 44.7 --- --- 6.6 ± 4.0 35±26 mo

EVL 72 --- 90.3 6.1 47.2 --- --- 2.5 ± 1.6 35±26 mo

Luz et al (45) EIS 50 86 --- 14 --- --- 20 --- 6 wk

EVL 50 78 --- 22 --- --- 23 --- 6 wk

Table 1. — Comparison of EIS and EVL between different studies

--- : Insufficient or no data available ; d : days ; wk : weeks ; mo : months ; yr : years ; * : number of patients with active variceal bleeding in which 
initial hemostasis was achieved with EIS or EVL.
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jugular intrahepatic portosystemic shunt (TIPS), and 
surgical treatment (1,4,26).
 Hemodynamic stabilization must be done in order to 
preserve tissue perfusion. To avoid volume overload, 
systolic blood pressure should be maintained at around 
100 mm Hg (1,27). Blood transfusion should be used 
to obtain a hemoglobin level between 70 and 80 g/L 
(1,26,27). The clotting profile should be managed 
carefully because, in cirrhotic liver disease, there are 
usually disturbances in the values of both procoagulant 
and anticoagulant factors (1). Correction of clotting factor 
should be considered when the international normalized 
ratio (INR) is >1.5 times normal (1). Platelet transfusion 
may be given to patients who are actively bleeding and 
have a platelet count of <50x109/L (1).
 Vasoactive drugs, such as terlipressin, somatostatin, 
octreotide, and vapreotide, can reduce portal pressure due 
to splanchnic vasoconstriction. If variceal hemorrhage 
is suspected, they should be administrated as soon as 
possible, i.e., during transport or at admission to hospital. 
Therapy with vasoactive drugs should be maintained up 
to 5 days (1,2,26). 
 Antibiotic prophylaxis is the standard therapy for 
cirrhotic patients that present with esophageal hemorrhage, 
and it should be administered from admission to the 
hospital (22,26). It has been shown that prophylactic 
use of antibiotics in circumstances of variceal bleeding 
can prevent infection and the risk of rebleeding (28,29). 
In most patients, quinolones are the antibiotics of first 
choice (26). High-risk patients with advanced cirrhosis 
or patients in areas with a high prevalence of quinolone-
resistant bacterial infections should receive ceftriaxone 
(8,26,30,31). According to another study, longterm 
prophylactic admission of rifaximin can reduce the risk 
of variceal bleeding and hepatic encephalopathy, and 
improves survival of patients (32).

Endoscopy procedures

 If variceal bleeding is suspected, upper gastrointestinal 
endoscopy has to be done in the first 24 h after patient’s 
admission, just after hemodynamic stabilization if 
possible (1,26). Endoscopic therapies for varices aim to 
diminish the wall tension of varices by obliteration of 
the varix. This therapy has no effect on the underlying 
pathophysiological mechanisms of portal hypertension 
and varices may re-emerge after endoscopic treatment (9). 
Therefore, patients need to receive lifelong endoscopic 
follow-up to detect variceal recurrence. The two primary 
endoscopic methods used in the control of acute variceal 
bleeding are endoscopic injection sclerotherapy (EIS) 
and endoscopic variceal ligation (EVL).

Endoscopic injection sclerotherapy (EIS)

 EIS is a technique that has existed for over 50 years, 
and it was widely adopted to treat variceal hemorrhage 
in the 1980s when rigid endoscopes were replaced 

on the stage of liver disease at the onset of hemorrhage 
(10-13). Over the past few decades, the mortality rate, 
as well as the rebleeding rate, has steadily decreased 
because of improvements in the therapy of this life-
threatening condition (11,14,15).

Primary prophylaxis of variceal bleeding

 In order to prevent first variceal hemorrhage and 
complications deriving from it, therapeutic intervention 
that aim at the prevention of first variceal hemorrhage 
should be performed (1). Cornerstone of primary 
prophylaxis of variceal hemorrhage are non-selective 
beta-blockers (NSBB), such as propranolol, carvedilol 
and nadolol. They exert their effect due to beta-1 and 
beta-2 adrenergic blockade, resulting in reduction of 
cardiac output and splanchnic vasoconstriction. This 
leads to a decrease of portal blood flow, thus reducing 
portal blood pressure and subsequently pressure within 
varices (1,4,16). NSBB should reduce hepatic venous 
pressure gradient (HVPG) to 12mmHg or below, or at 
least for 20% of its baseline value to efficiently diminish 
the risk of variceal hemorrhage (16). Propranolol has 
been shown as effective in terms of reducing the risk 
of variceal hemorrhage and mortality (17). However, 
significant shortcoming of propranolol is that not all 
patients respond with a reduction of HVPG (4,18,19). 
Carvedilol seems to be as effective as propranolol 
when reduction of HVPG is observed (20), while in a 
group of patients with haemodynamic non-response to 
propranolol, carvedilol seems to cause a greater reduction 
of HVPG than propranolol (21). 
 On the other side, non-selective beta-blocker may 
cause cardiac and non-cardiac adverse effects, such as the 
precipitation of heart failure, symptomatic bradycardia, 
exacerbation of bronchospastic diseases, fatigue and 
sexual dysfunction (16). Approximately 15-20% of 
patients have contraindications for NSBB or suffer from 
side-effects that require dose-reduction or cessation of 
therapy (22,23). 
 In cases of intolerance or contraindication for NSBB, 
variceal band ligation is recommended (1). Variceal 
band ligation seems to be as effective as NSBB in 
terms of primary prophylaxis (24,25), but given that the 
administration of NSBB is easier, less expensive and 
has an absence of procedure-related mortality, it is the 
cornerstone of primary prophylaxis of variceal bleeding 
(1,22). 

Treatment of acute bleeding 

 The current standard therapy protocol of variceal 
hemorrhage includes a combination of hemodynamic 
stabilization, pharmacological treatment, and endo-
scopic procedures (1,4,22,26). In cases of refractory 
esophageal variceal bleeding, other therapy options 
must be considered. Rescue therapy options are balloon 
tamponade, self-expandable metal stents (SEMS), trans-
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Endoscopic treatment versus combined endoscopic and 
pharmacologic treatment – meta-analysis

 Banares et al. (47) conducted a meta-analysis in which 
they compared the efficiency of endoscopic treatment 
versus combined endoscopic and pharmacologic treat-
ment for acute variceal bleeding. The meta-analysis 
included eight trials with 939 patients. The results showed 
that combined treatment improved the initial control 
of bleeding (RR = 1.12; 95%CI: 1.02-1.23) and 5-day 
hemostasis (RR = 1.28; 95%CI: 1.18-1.39). In spite of 
this improvement, combined therapy did not significantly 
decrease mortality (RR = 0.73; 95%CI: 0.45–1.18). This 
meta-analysis showed that combined therapy had better 
initial control of bleeding and 5-day hemostasis, but did 
not have a significant effect on mortality.

Endoscopic variceal obturation (EVO) 

 Endoscopic variceal obturation is a method that 
represents an application of cyanoacrylate glues, and 
it is used for control of acute variceal hemorrhage and 
obliteration of varices (48,49). It is effective in control 
of esophageal variceal bleeding and represents a valid 
treatment option for acute bleeding episode in patients 
with Child-Pugh class C (50,51). Endoscopic variceal 
obturation represents a first-line endoscopic therapy for 
gastric variceal bleeding (1,22). Therefore, it is further 
described below in section of gastric varices and their 
management.

Rescue therapies

 The standard therapy protocol is unable to control 
acute variceal bleeding or rebleeding in 10–20% of 
patients with variceal hemorrhage (27). If bleeding is 
not severe and the patient is hemodynamically stable, 
a second endoscopic therapy should be performed. If 
this fails or bleeding is severe, rescue therapies must be 
considered (27).

Balloon tamponade

Balloon tamponade as a treatment of esophageal variceal 
bleeding was first presented in 1949 (52). Unlike many 
methods that had been used till then, balloon tamponade 
with a Sengstaken-Blakemore tube may be an effective 
method to achieve hemostasis (Table 2) (52). The balloon 
tamponade achieves hemostasis in up to 90% of patients 
(53). It cannot be placed for longer than 24 h due to 
several severe side effects, such as aspiration pneumonia, 
necrosis, and rupture of the esophagus (1,2). Another 
drawback of this method is the high rate of rebleeding 
after the balloon is removed (2). Therefore, this method 
should be used only as a bridging therapy until permanent 
therapy options are available (1,2).

endoscope is withdrawn, and the ligation device is loaded 
on top of the endoscope. The endoscope/ligation device 
is then inserted into the esophagus. When the targeted 
varix is visualized, the tip of the device is moved toward 
the varix until it makes complete contact with it. When 
complete contact is made, continuous suction is applied in 
order to draw the varix into the banding area. To facilitate 
this action, a smooth movement of the device to the left 
and right is needed. When the varix completely fills 
the banding chamber, endoscopic visibility completely 
disappears, which is known as the “red out” sign. At that 
moment, the rubber band can be released, thus causing 
strangulation of the varix (9,33). Rubber bands over 
esophageal varices usually fall off within 1–10 days, 
leaving behind superficial ulceration that heals faster 
than ulcerations caused by EIS (9). Subsequent ligations 
are performed from the most distal variceal columns in 
the esophagus, progressing upwards in a helical fashion 
to avoid circumferential placement of bands at the same 
level (33). Eradication of varices usually requires two to 
four EVL sessions (9). 
 A possible shortcoming of this method is the higher 
recurrence of varices after EVL compared with EIS 
(37). The most common complications of EVL include 
esophageal laceration or perforation, transient dysphagia, 
retrosternal pain, esophageal stricture, and ulcer bleeding 
(9). In addition, there are reports that use of this method 
might increase the incidence of portal hypertensive 
gastropathy and fundal varices (38).
 Table 1 shows that EIS compared with EVL has, in 
most cases, lower variceal recurrence rates, but higher 
rates of rebleeding and complications, and that it took 
more sessions to achieve variceal eradication.

EVL versus EIS – meta-analysis

 Dai et al. (46) conducted a meta-analysis in which they 
compared the efficiency of EVL versus EIS in control 
of variceal hemorrhages. The meta-analysis included 14 
studies comprising 1236 patients. The overall rebleeding 
rate in the EVL group was 21.7% and it was lower than 
that in the EIS group, where it was 33.1% (RR = 0.68; 
95%CI: 0.57-0.81). The rate of complications in the EVL 
group was significantly lower than that in the EIS group 
(RR = 0.28, 95%CI: 0.13–0.58). The variceal eradication 
rate in the EVL group was significantly higher than that 
in the EIS group (RR = 1.06, 95%CI: 1.01-1.12). The 
mortality rate showed no significant difference between 
the EVL group and the EIS group (RR = 0.95, 95%CI: 
0.77-1.17). This meta-analysis showed that EVL is better 
than EIS in terms of the lower rate of rebleeding and 
complications and the higher rate of variceal eradication. 
Therefore, this meta-analysis supports current guidelines 
according to which EVL should be the first-line endo-
scopic therapy, while EIS can be a therapeutic option in 
cases when EVL is not available (26).
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Self-expendable metal stent

 Covered self-expandable metal stents (SEMS) are an 
alternative to balloon tamponade (Table 3) (54-56). New 
types of stents, such as the SX-Ella Danis stent, have been 
introduced in the last decade (55-57). This stent is usually 
inserted into the esophagus over an endoscopicaly placed 
guide-wire. It controls bleeding by tamponade of varices 
in the lower esophagus (58). It has been reported that 
this stent can effectively stop refractory bleeding from 
esophageal varices, with a low risk of rebleeding (Table 
4). The stent can be left in place no more than 2 weeks 
in order to minimize the risk of migration and esophagus 
wall injury (58). Limitations and complications include 
the required training and expertise in setting the stent, 
distal stent migration, and aspiration. Although data are 
still limited, it seems that SEMS can be considered as an 

alternative to balloon tamponade (58). Similar to balloon 
tamponade, this method is only a bridging therapy until 
permanent treatment is possible (58).
 Transjugular intrahepatic portosystemic shunt (TIPS)
Transjugular intrahepatic portosystemic shunt (TIPS) is 
a procedure that involves the creation of a portocaval 
conduit by deployment of an intrahepatic expandable 
stent between the hepatic vein and the intrahepatic branch 
of the portal vein (64-66), which leads to immediate 
decompression of portal hypertension (64,65). TIPS is 
used in resistant acute variceal bleeding or in cases of 
rebleeding that cannot be controlled with endoscopic 
therapy. TIPS is an effective procedure, as shown in Table 
5 and Table 6. Control of bleeding can be achieved in up 
to 95% of patients (66). Rebleeding occurs in 10–20% of 
patients (66-68). The main drawbacks of this procedure 
are the relatively high rate of portal encephalopathy (up 
to 35%), and potential stent dysfunction or occlusion, 
which is the most common cause of rebleeding (67).

Early TIPS 

 Although TIPS is rescue therapy, there is a group of 
patients that seems to have benefit from the preemptive 
TIPS placement. This group includes patients with high-
risk of treatment failure, such as patients with advanced 
liver disease and patients with severe portal hypertension 
(1,26). 
 Several studies have suggested that patients with 
high-risk factors that underwent early TIPS have better 

Study Sarin et al (59) Panes et al (53)

Type of balloon 
tamponade

Sengstaken-
Blakemore

tube

Sengstaken-
Blakemore

tube

Linton-
Nachlas
balloon

Number of patients 63 118 33

Primary hemostasis (%) 87 91.5 88

Overall or permanent 
hemostasis (%) 75 47.7

Major complications (%) 15 10

Table 2. — Efficiency of balloon tamponade in 
management of variceal bleeding

Study Type of procedure Number of patients Success of therapy* Control of bleeding (%) Serious adverse events (%)

Escorsell et al (60) Balloon tamponade 15 20 47 47

Esophageal stent 13 66 85 15

Table 3. — Comparison of esophageal  balloon  tamponade  and  SEMS

* : Success is defined as survival at day 15 with control of  bleeding  and without serious adverse events (%).

Study Number of patients Technical success of 
TIPS (%)

Hemostasis 
(%)

Rebleeding 
(%)

Encephalopathy 
(%)

30-day survival rate 
(%)

Sanyal et al (68) 30 96.7 100 20 26.7 63

Gaba et al (69) 128 100 --- 9 (30 d) 14 (30 d) 80

Table 5. —  Efficiency of TIPS in control of gastroesophageal variceal bleeding

d : days

Study Number 
of patients

Successful stent 
deployment (%)

Hemostasis 
(%)

Rebleeding 
during stent 

treatment (%)

Complications 
(%)

Mortality during 
stent treatment 

(%)

Time of stent 
implantation in 

days 

Hubmann et al (54) 20 100 100 0 0 0 2–14

Zehetner et al (55) 34 --- 100 0 0 0 5 (1–14)

Wright et al (56) 10 90 70 --- 10 40 9

Dechene et al (61) 8 --- 100 0 --- 0 11

Zakaria et al (62) 16 93.8 87.5 --- --- 25 2–4

Muller et al (63) 11 --- 100 9 --- 27* 12 (5–24)

Table 4. — Efficiency of SEMS in the control of gastroesophageal variceal bleeding

--- : Insufficient or no data available ; * : mortality for a follow-up period of 42 days after stent deployment.
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treatment outcomes (70-72). Garcia-Pagan et al. (71) 
showed that patients with cirrhosis in Child-Pugh class 
C or in Child-Pugh class B with active bleeding benefit 
from early TIPS in terms of reduced risk of treatment 
failure, improved survival without increased risk of 
hepatic encephalopathy. Monescillo et al. (72) showed 
that patients with hepatic venous pressure gradient 
above 20mmHg and acute variceal bleeding had reduced 
treatment failure and improved survival if they underwent 
early TIPS placement. 
 According to Baverno V guidelines, an early TIPS 
within 72 hours should be considered in patients with 
Child-Pugh class C <14 points or Child class B with active 
bleeding after initial pharmacological and endoscopic 
therapy has been performed (26).

TIPS versus endoscopic treatment – meta-analysis

 Papatheodoridis et al. (67) conducted a meta-analysis 
in which they compared the efficiency of TIPS versus 
endoscopic treatment (ET) in the prevention of variceal 
rebleeding. The meta-analysis included 11 trials with 811 
patients. Variceal rebleeding was significantly higher 
in the ET group (47% of patients) compared with TIPS 
(19% of patients; OR = 3.8 ; 95% CI : 2.8-5.2; P < 
0.001). Post-treatment encephalopathy was significantly 
lower after ET (19%) than after TIPS (34% ; OR = 0.43; 
95% CI : 0.30-0.60; P < 0.001). There was no significant 
difference in mortality (OR = 0.97 ; 95% CI : 0.71-1.34).
On the other hand, Qi et al. (109) conducted a meta-
analysis in which they compared the efficiency of TIPS 
versus combined medical/endoscopic therapy in the 
control of variceal bleeding. Six trials were included, 
and TIPS was significantly more effective than medical/
endoscopic therapy in decreasing the incidence of 

treatment failure (OR = 0.22 ; 95% CI : 0.11-0.44), 
improving overall survival (HR = 0.55 ; 95% CI : 0.38-
0.812), and decreasing the incidence of bleeding-related 
death (OR = 0.19 ; 95% CI : 0.06-0.59). TIPS did not 
significantly decrease the incidence of rebleeding (OR = 
0.27 ; 95% CI : 0.06-1.29) or increase the incidence of 
post-treatment hepatic encephalopathy (OR = 1.37; 95% 
CI: 0.63-2.99).

Secondary prophylaxis of variceal bleeding

 Aim of secondary prophylaxis is to prevent new 
episodes of variceal bleeding after the initial bleeding 
episode has been under control for at least 5 days (80). 
Patients that survive the first bleeding incident have 
rebleeding risk of 60% in the first year after bleeding 
event with a mortality of up to 33% (81). Secondary 
prophylaxis should be performed as soon as possible 
after the initial bleeding episode (26). 
 Pharmacological treatment with only NSBB has been 
shown as beneficial in reducing the risk of variceal 
rebleeding, although it didn’t show significant reduction 
in mortality (82). The addition of ISMN to NSBB results 
in higher decrease of portal pressure (4). In spite of, 
combined drug therapy of ISMN and NSBB did not 
differ from treatment alone with NSBB when the risk of 
rebleeding is observed (83). When comparing endoscopic 
therapy versus combined drug therapy in terms of 
prevention of variceal rebleeding, it seems that there is 
no superiority of one therapy over another (84-86). 
 For the majority of patients the therapy of choice is 
lifelong pharmacological therapy with non-selective beta-
blockers, combined with endoscopic variceal ligation 
conducted until complete obliteration of varices (1,26). 
Thiele et al (87) showed that combined EVL and drug 

Study Type of therapeutic 
modality

Number of 
patients

Rebleeding (%) Encephalopathy rate 
after 2 years (%)

Survival rate 
after 2 years (%)

Follow-up period 
(mean±SD)

Merli et al (73) TIPS 38 24 55 73 74±7 wk

EIS 43 51 26 79 78±7 wk

Sauer et al (74) TIPS 42 14.3 29 69 1.6 yr

EIS + propranolol 41 51.2 13 67 1.45 yr

Pomier-Layrargues et 
al (75)

TIPS 41 18 (2 yr) 47 57 678 d

EVL 39 66 (2 yr) 44 56 581 d

Sauer et al (76) TIPS 43 19.4 40.5* 75.9* 4.1 yr

EVL + propranolol 42 29.9 20.5* 82.2* 3.6 yr

Luo et al (77) TIPS 37 22.2 --- 72.9 23±8 mo

EVL + propranolol 36 57.1 --- 57.2 21±9 mo

Xue et al (78) TIPS 64 17 81.2 79 21±1.3 mo

Endoscopic therapy 62 50 91.8 64.9 19±1.3 mo

Sauerbruch et al (79) TIPS 90 7 (2 yr) 18 76 2.48 yr

Pharmaco-therapy** 95 26 (2 yr) 8 81 1.32 yr

Table 6. — Comparison of TIPS and other therapeutic modalities in the treatment of variceal bleeding

--- : Insufficient or no data available ; TIPS : Transjugular intrahepatic portosystemic shun t; EIS : endoscopic injection sclerotherapy ; EVL : 
endoscopic variceal band ligation ; d : days ; wk : weeks ; mo : months ; yr : years ; * : unknown time frame of encephalopathy rate or survival rate ; 
** : pharmacotherapy included propranolol and isosorbide-5-mononitrate.
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therapy reduced the risk of rebleeding from esophageal 
varices when compared with treatment alone with EVL 
or drug therapy. However, mortality wasn’t different 
when combined therapy was compared with EVL alone 
or medical treatment alone (87). Puente et al (88) showed 
that, when compared with EVL alone, combined therapy 
with EVL and NSBB ± ISMN significantly reduced 
overall rebleeding, with non-significant reduction of 
mortality. On the other hand, when combined therapy 
was compared with drug therapy alone, there was non-
significant reduction of rebleeding or mortality (88). 
Therefore, non-selective beta-blockers remain the 
mainstay of secondary prophylaxis of variceal bleeding.
Patients who fail endoscopic and pharmacological 
treatment for the prevention of rebleeding should 
undergo TIPS placement. In terms of prevention of 
variceal rebleeding, use of TIPS with covered stents is 
more efficient than standard secondary prophylaxis, but 
it doesn’t have an impact on survival and it is associated 
with higher rates of hepatic encephalopathy (79,89). 
This group of patients, as well as patients that underwent 
TIPS placement in the initial bleeding episode, should be 
referred to transplant center to assess the possibility of 
transplantation (26,81). 

Gastric varices and their management

General overview 

 Gastric varices occur in approximately 20% of patients 
with portal hypertension (90). In this group of patients, 
they are the most common cause of upper gastrointestinal 
bleeding after esophageal varices (48,91). Similar to 
esophageal varices, the mortality of gastric variceal 
bleeding has steadily decreased over the past years, but 
still it remains relatively high (92) and exceeds 15% in 
the first 6 weeks after the bleeding episode (93). 
 The most common classification system for gastric 
varices is the Sarin Classification system, which is based 
on endoscopic appearance and location of varices (94). 
According to this classification system, varices can 
be divided into four groups. Type 1 gastroesophageal 
varices (GOV1) are extensions of the esophageal varices 
into lesser curvature varices. Type 2 gastroesophageal 
varices (GOV2) represent an extension of the esophageal 
varices over the gastroesophageal junction toward the 
fundus. Type 1 isolated gastric varices (IGV1) represent 
isolated fundal varices, and type 2 isolated gastric varices 
(IGV2) include ectopic varices in the antrum, corpus, and 
around the pylorus (48,91,94). 
 GOV1 are the most common type of gastric varices, 
and they account for almost 75% of all gastric varices 
(48,94). On the other hand, bleeding from gastric varices 
occurs mostly from fundal varices, IGV1 and GOV2 
(91). The cumulative risk for variceal bleeding from 
fundal varices goes from 16% per year to 44% for a 
5-year period (95). Factors that could indicate a higher 
risk of bleeding include the size of varices, red marks on 
the surface, and the severity of liver disease (91).

Management of bleeding from gastric varices

 The first-line treatment, as with esophageal variceal 
bleeding, is hemodynamic stabilization of the patient. 
When the patient is hemodynamically stabilized, control 
of bleeding can be attempted. Management of gastric 
variceal bleeding is not uniform for all cases of bleeding 
due to diverse underlying pathologies and the lack of 
large, randomized controlled trials (49). 
 Management of GOV-1 is same as for esophageal 
varices (1). On the other hand, optimal therapy for GOV-
2 and IGV is endoscopic variceal obturation, endoscopic 
therapy with cyanoacrylate injection (1,22).

Endoscopic therapies 

Gastric variceal sclerotherapy (GVS)

 GVS represents a form of endoscopic sclerotherapy 
used for obliteration of gastric varices. Intra- or 
paravariceal application of sclerosing agent may result 
in control of bleeding from gastric varices (48). This 
method seems to have satisfying results for the treatment 
of GOV1 as they represent the extensions of esophageal 
varices (48,96). However, due to higher blood flow 
through gastric varices, GVS requires larger volumes of 
sclerosant agents. This shortcoming of GVS results with 
higher rates of side effects, such as fever and retrosternal 
and abdominal pain (48). 
 In terms of acute gastric variceal bleeding, GVS can 
achieve a relatively high percentage of bleeding control 
(Table 7). However, GVS of gastric variceal bleeding has 
been associated with high rebleeding rates after treatment, 
especially when it comes to treatment of fundal variceal 
bleeding (96,97).

Gastric variceal ligation (GVL)

 According to some studies, endoscopic band ligation 
of gastric varices or gastric variceal ligation (GVL) 
is an efficient method in the control of gastric variceal 
bleeding (98). However, some other studies have shown 
that GVL is inferior to some other methods (Table 8) and, 
therefore, this method is not widely used in the treatment 
of gastric variceal hemorrhage.

Endoscopic variceal obturation (EVO) 

EVO entails the application of tissue adhesives, such 
as histoacryl (n-butyl-2-cyanoacrylate) or bucrylate 
(isobutyl-2-cyanoacrylate), which induce thrombosis in 
the varices after their application (48,99). Cyanoacrylate 
injections are based on the same principles as injection 
schlerotherapy, but additional caution is needed in order 
to protect the endoscope from glue damage. Once a 
variceal bleeding is under control, follow-up treatment 
should be done every 3-4 weeks until the varices are 
completely obliterated (100). The efficiency of this 
method has been shown in several studies (101-105). 
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the bleeding site, thus enhancing the clotting factor 
concentration and clot formation (107). 
 The advantage of this method is its simplicity of use. 
It does not require high technical expertise in therapeutic 
endoscopy (110). The powder is used in intervals in short 
bursts over the bleeding area. It does not require direct 
contact with the exact place of bleeding, thus allowing less 
precise aiming of the bleeding site (107,108). However, 
there is a theoretical risk of venous embolisation dut 
to high-pressure delivery system of hemostatic powder 
(110-112).
 The efficiency of this method in control of non-
variceal gastrointestinal bleeding has been shown in 
several studies (113-116). This method has also been 
shown as effective in control of acute variceal bleeding 
(110,117). Although hemostatic powder is promising 
agent, further studies are needed to elucidate the strengths 
and weaknesses of this method among other treatment 
modalities of variceal bleeding (108).

Rescue therapies

 If endoscopic treatment is unable to control bleeding 
from gastric varices, second–line or rescue therapies 
should be used. Among them, the most popular are 
balloon tamponade as a bridge therapy, TIPS, and B-RTO 
(100).

Balloon-occluded retrograde transvenous obliteration of 
gastric varices (B-RTO) 

 B-RTO is an interventional radiologic method that can 
be used to obliterate gastric varices. The method is based 
on the insertion of a balloon catheter into the gastrorenal 
or gastrocaval shunt through the femoral or internal 
jugular vein. After performing a retrograde venogram 
in order to identify and occlude collateral blood vessels, 
the sclerosant is injected into the varices and left there to 
coagulate. If repeated venograms show insufficient clot 
formation, B-RTO can be reattempted (119). Sclerosants 
that are used in this procedure are ethanolamine oleate, 
sodium tetradecyl sulfate, and polidocanol, and they 
can be used as a foam or in a liquid version (119,120). 

 When compared with other therapeutic options, EVO 
has a higher rate of initial bleeding control and a lower 
risk of rebleeding (Table 8). Therefore, this method 
has been proposed as the first-line treatment for gastric 
variceal bleeding by several renowned guidelines, such 
as the UK guidelines and the Baverno V consensus 
(1,8,26). However, this method can be associated with 
some complications. Application of cyanoacrylates can 
cause fever, pain, embolization of pulmonary or systemic 
vessels, and tissue necrosis if applied paravariceally 
(49,105). In order to diminish the risk of these incidents, 
the standard injection technique should be used, which 
includes the use of a precisely defined amount of 
sclerosing agents in order to prevent embolism, then the 
use of repeated intravariceal injections in order to achieve 
hemostasis, the obliteration of all variceal tributaries, 
and control gastroscopy in 1-4 days in order to confirm 
complete obliteration (49,106). 

Hemostatic powder (Hemospray)

 Endoscopic hemostatic powder is a novel hemostatic 
technology in the management of upper GI bleeding 
(107,108). It represents inorganic hemostatic powder 
that becomes coherent and adhesive when in contact 
with blood. This results in a mechanical boundary over 

Study Sarin et al (96) Shiha & El-Sayed (98)

Type of technique GVS GVL

Number of patients 71 27

Initial hemostasis (%) (12/18*) 66.7 (16/18*) 88.8

Variceal eradication after 
repeated sessions (%) 71.6 100

Rebleeding (%) 5.5-53 18.5

Mortality (%) 24 22.2

Follow-up period 
(mean±SD)

24.2 ± 22.9  
mo ---

Table 7. — Comparison of gastric variceal sclerotherapy 
and gastric variceal ligation

--- : Insufficient or no data available ; * : number of patients with 
active variceal bleeding ; mo : months.

Study Lo et al (102) Tan et al (101) Tantau et al (103) Hong et al (118)

Type of technique EVO GVL EVO GVL EVO GVL EVO GVL

Number of patients 31 29 49 48 19 18 64 20

Control of active bleeding (%) (13/15*) 87 (5/11*) 45 (14/15*) 93 (14/15*) 93 100 89 97 90

Rebleeding (%) 31 54 22.4 43.8 31.6 72.2 27.4(6wk) 16.7(6wk)

Variceal eradication (%) 51 45 63.3 66.7 84.2 66.7 --- ---

Variceal recurrence (%) --- --- 22.6 59.4 57.9 77.7 --- ---

Complications (%) 19 38 22.4 22.9 26.3 27.8 --- ---

Mortality (%) 29 48 14.6(30d) 16.3(30d) 10.5 11.1 19.4(1yr) 5.6(1yr)

--- : Insufficient or no data available ; * : number of patients with active variceal bleeding ; d : days ; wk : weeks ; yr : years.

Table 8. — Comparison between endoscopic therapy with tissue adhesives (EVO - endoscopic variceal obturation) and 
gastric variceal ligation (GVL)
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standard endoscopic therapies (134). In the control 
of gastric variceal bleeding, TIPS is as effective as 
endoscopic therapies based on cyanoacrylate injection 
(Table 11). However, use of TIPS is associated with a 
higher risk of hepatic encephalopathy (135,136).
 In order to compare TIPS and B-RTO in the control 
of gastric variceal bleeding, further studies are needed 
(137). 

Primary and secondary prophylaxis of gastric variceal 
bleeding

 It has been shown that primary prophylaxis of gastric 
variceal bleeding reduces the risk of first variceal bleeding 
(139). Use of NSBB can be considered to lower the risk 
of the initial bleeding episode in high-risk patients with 
large GOV-2, while use of cyanoacrilate injections is not 
recommended outside of clinical trials (1).
 As for secondary prophylaxis, patients with GOV-1 
should be treated with endoscopic variceal ligation until 
complete eradication of varices, followed by periodic 
endoscopic surveillance. On the other hand, patients with 
GOV-2 and IGV should enter endoscopic surveillance 
with cyanoacrylate injection, or should receive TIPS 
if rebleeding occurs despite cyanoacrylate injections 
(2). The role of non-selective beta-blockers in terms of 
secondary prophylaxis of gastric variceal bleeding is 
controversial (1).

Conclusion

 Endoscopic procedures currently represent the 
standard therapy for both esophageal and gastric variceal 

However, obliteration of gastric varices can redirect 
portal blood to the esophageal varices (121), and 
therefore, the unintended consequence of this method 
can be enlargement of esophageal varices. Risk factors 
that could indicate a higher risk of enlargement or even 
rupture of esophageal varices are total bilirubin and the 
hepatic venous pressure gradient (121). Patients that are 
at higher risk should undergo follow-up evaluation that 
includes endoscopy (121). 

Study Number of 
patients

Success of 
procedure after 
1 or 2 sessions 

(%)

Rebleeding rate 
(%)

Variceal 
eradication 

(%)

Variceal 
recurrence (%)

Development 
or worsening of 

esophageal varices 
(%)

Survival rate 
(%)

Kitamoto et al (122) 24 88 9 (1wk) 100 0 33.3 ---

Arai et al (123) 11 100 0 90.9 0 54.5 91 (1yr)

Ninoi et al (124) 78 --- 1.5 (5yr) --- 2.6 37.1 93 (1yr)

Park et al (125) 28 89.3 0 78.3 4.3 30.4 55 (2yr)

Akahoshi et al (126) 68 92.6 3.2 96.6 --- 17 ---

Sabri et al (127) 22 91 0 89 --- --- ---

Sonomura et al (128) 17 94.1 0 94.1 0 29.4 ---

Study Emori et al (130)

Type of procedure B-RTO EIS

Number of patients 49 63

Gastric variceal bleeding during 
follow-up (%)

0 14.3

Variceal recurrence (%) 0 19.9

Complications (%) 12.2 15.8

Worsening of esophageal varices (%) 32.7 23.8

Number of sessions 1.4 ± 0.6 2.3 ± 1.8

3-year survival rate (%) 76.3 58.4

Mortality rate (%) 34.7 42.9

Follow-up period 50 ± 36 mo 35 ± 32 mo

--- : Insufficient or no data available ; wk : weeks ; yr : years.

Table 9. — Efficiency of B-RTO in control of gastric variceal bleeding

Table 10. — Comparison between balloon-occluded 
retrograde transvenous obliteration (B-RTO) and 

endoscopic injection sclerotherapy (EIS)

mo : months.

Study Kochnar et al (138)

Type of procedure TIPS Endoscopic treatment

Number of patients 140 29

Rebleeding within 30 days (%) 17.4 17.2

Encephalopathy (%) 15.9 20.7

In-hospital mortality (%) 9.0 11.1

Table 11. — Comparison of TIPS and endoscopic treatment 
with cyanoacrylate

 This method has been demonstrated in a large number 
of trials (126,128-132), and efficiency of this method can 
be seen in Table 9 and Table 10. According to a meta-
analysis conducted by Park et al. (133), B-RTO is a highly 
effective method. The meta-analysis included 24 studies 
with 1016 patients who underwent B-RTO treatment of 
gastric varices. The clinical success, which was defined 
as variceal obliteration or absence of rebleeding episodes, 
was 97% and the rate of complications was 2.6%. The 
recurrence rate of esophageal varices was 33.3% (133). 

Transjugular intrahepatic portosystemic shunt (TIPS) 

 TIPS has been shown to be an effective therapy for 
gastric variceal bleeding that cannot be controlled with 
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bleeding. If endoscopic therapy is unable to control 
variceal hemorrhage, several rescue therapies are 
available. Although these procedures are effective in the 
control of variceal bleeding, it is important to understand 
that none of these procedures resolves cirrhosis, which is 
the most common condition that leads to increased portal 
pressure and varices enlargement. 
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