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Abstract
Although less common than oesophageal variceal 
haemorrhage, gastric variceal bleeding remains a seri-
ous complication of portal hypertension, with a high 
associated mortality. In this review we provide an up-
date on the aetiology, classification and management 
of gastric varices, including acute bleeding, prevention 
of rebleeding and primary prophylaxis. We describe 
the optimum management strategies for gastric varices 
including drug, endoscopic and radiological therapies, 
focusing on recent published evidence.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Endoscopic injection of cyanoacrylate is cur-
rently the optimum, evidenced based approach to 
control active bleeding from gastric varices, apart from 
bleeding from gastro-oesophageal varice (GOV)-1 which 
can be treated with variceal band ligation. Transjugular 
intrahepatic portosystemic shunt (or balloon-occluded 
retrograde transvenous obliteration in experienced units) 
can be effective for ongoing bleeding. Cyanoacrylate or 
transjugular intrahepatic portosystemic shunt can pre-
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vent rebleeding from GOV-2 or isolated gastric varice, al-
though variceal band ligation, cyanoacrylate or β-blockers 
can be used after bleeding from GOV-1. Non-selective 
β-blockers or cyanoacrylate may be used as primary pro-
phylaxis in patients with known gastric varices, with the 
choice dependent on clinical and endoscopic findings.

Triantafyllou M, Stanley AJ. Update on gastric varices. World J 
Gastrointest Endosc 2014; 6(5): 168-175  Available from: URL: 
http://www.wjgnet.com/1948-5190/full/v6/i5/168.htm  DOI: 
http://dx.doi.org/10.4253/wjge.v6.i5.168

INTRODUCTION
Gastric varices occur in around 20% of  patients with 
portal hypertension, mostly secondary to liver cirrhosis[1]. 
Although they bleed less frequently than oesophageal 
varices, gastric variceal bleeding tends to be more severe 
with a reported mortality of  approximately 45%. In this 
review, we describe the causes, classification and manage-
ment of  gastric variceal bleeding.

AETIOLOGY AND RISK FACTORS
Pathogenesis of  portal hypertension can be secondary to 
intra-hepatic (e.g., cirrhosis, nodular regenerative hyper-
plasia), pre-hepatic (e.g., portal or splenic venous obstruc-
tion) or post-hepatic (e.g., hepatic venous obstruction) 
aetiology. Gastric varices can arise due to any of  these 
causes of  portal hypertension, but are particularly fre-
quent in patients with splenic or portal venous obstruc-
tion.

Risk factors for gastric variceal bleeding include vari-
ceal size (large, medium and small defined as > 10 mm, 
5-10 mm and < 5 mm respectively), advanced Child’s 
grade of  cirrhosis, presence of  hepatocellular carcinoma, 
location of  gastric varices (see below) and presence of  
red spots[1,2].

MINIREVIEWS

168 May 16, 2014|Volume 6|Issue 5|WJGE|www.wjgnet.com

Submit a Manuscript: http://www.wjgnet.com/esps/
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.4253/wjge.v6.i5.168

World J Gastrointest Endosc  2014 May 16; 6(5): 168-175
ISSN 1948-5190 (online)

© 2014 Baishideng Publishing Group Inc. All rights reserved.



CLASSIFICATION
Gastric varices are most commonly described using Sarin’s 
classification[1]. This system uses their location in the stom-
ach and their relationship to oesophageal varices. It divides 
them into gastro-oesophageal varices (GOVs) or isolated 
gastric varices (IGVs). GOVs are further sub-divided into 
GOV-1 which extend for 2-5 cm along the lesser curve of  
the stomach and GOV-2 which extend beyond the gastro-
oesophageal junction into the fundus of  the stomach. 
IGVs are sub-divided into IGV-1 located in the fundus and 
IGV-2 located in the gastric body, antrum or pylorus (Fig-
ure 1)[1,3]. Figure 2 shows an endoscopic picture of  IGV-1. 
Hashizume and colleagues also described a classification 
of  gastric varices including their form, location and color, 
although this is less commonly used[4].

TREATMENT OF ACUTE BLEEDING
Initial management including drug therapy
Variceal haemorrhage should be suspected when a patient 
with known cirrhosis or evidence of  portal hyperten-
sion presents with upper gastrointestinal haemorrhage. 
Volume restitution should be commenced immediately 
to maintain haemodynamic stability with blood transfu-
sion as necessary aiming for target haemoglobin of  7-8 
g/dL[5,6]. A recent Spanish randomized controlled trial 
showed that in Childs grade A or B cirrhotic patients 
with oesophageal or gastric variceal bleeding, transfusing 
below a threshold of  7 g/dL is safe and reduces rebleed-
ing, need for rescue therapy and mortality[6].

Prophylactic antibiotics should be administrated early 
to patients with suspected or confirmed variceal bleed-
ing as this has been shown to reduce mortality and risk 
of  infection[7,8]. Oral quinolones are often recommended, 
however the antibiotic choice is often guided by local mi-
crobiological advice[5]. 

Vasoactive drugs should be commenced as soon as 
possible if  variceal bleeding is suspected[5,9]. A meta-anal-
ysis comparing emergency sclerotherapy with pharma-
cologic treatment (including terlipressin, somatostatin or 
octreotide) for variceal bleeding in cirrhosis showed that 
vasoactive drugs are beneficial as first-line treatment[10]. 
However, most patients had oesophageal variceal bleed-
ing. To date, no studies have investigated the use of  vaso-
active drugs specifically for gastric variceal bleeding. Early 
endoscopy should be undertaken to confirm the diagnosis 
and allow endoscopic therapy as required (see below).

Although no formal studies have assessed its use in 
gastric varices, the temporary use of  an intra-gastric bal-
loon such as the Sengstaken-Blackmore tube to tampon-
ade fundal varices may be helpful if  bleeding continues 
despite pharmacologic and endoscopic therapies. This is 
often used as a bridge to more definitive therapy includ-
ing placement of  a transjugular intrahepatic portosys-
temic shunt (TIPS; see below)[9,11].

Endoscopic therapies
Endoscopic treatment for gastric variceal bleeding in-

cludes endoscopic band ligation, sclerotherapy and endo-
scopic injection of  tissue adhesives or thrombin.

Variceal band ligation: Variceal band ligation is the gold 
standard for the endoscopic management of  oesophageal 
variceal haemorrhage[5,7], but its role in gastric variceal 
bleeding is less clear. In a prospective randomized trial by 
Tan et al[12], the efficacy of  band ligation to arrest active 
gastric variceal bleeding in cirrhotic patients was compa-
rable to cyanoacrylate injection, but the rebleeding rate 
was higher in the banding group. No difference in com-
plications was found between the groups[12].

A study comparing variceal band ligation with the 
endoscopic use of  detachable snares in controlling acute 
gastric and oesophageal variceal bleeding showed no dif-
ference between the two approaches in achieving haemo-
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Figure 1  Classification of gastric varices. Available from Sarin et al[3]. GOV: 
Gastro-oesophageal varice; IGV: Isolated gastric varice. 

GOV-1                                                   GOV-2

IGV-1                                                   IGV-2

Figure 2  Endoscopic picture of isolated gastric varice-1. 



stasis[13]. However variceal recurrence and rebleeding rates 
were relatively high in both groups. Band ligation is not 
covered by NICE guidelines for the management of  gas-
tric variceal bleeding. However, Baveno V and AASLD 
guidelines suggest this type of  treatment is of  particular 
use in the endoscopic management of  bleeding GOV-1, 
as these are generally considered extensions of  oesopha-
geal varices[5,9]. AASLD guidelines also suggest that en-
doscopic variceal band ligation is an option for patients 
who bleed from gastric fundal varices if  cyanoacrylate is 
not available[9]. However band ligation is not of  proven 
efficacy for non GOV-1 gastric variceal bleeding. 

Sclerotherapy: A study of  gastric variceal sclerotherapy 
with pure alcohol for acute gastric variceal bleeding 
reported a haemostatic rate of  66%[3]. Gastric variceal 
sclerotherapy appears more effective in GOV-1 than 
GOV-2 or IGV-1[3]. However complications associated 
with the procedure include fever, retrosternal and ab-
dominal pain, dysphagia, rebleeding and ulceration. Simi-
lar to the management of  oesophageal variceal bleeding, 
sclerotherapy has been largely replaced by band ligation 
when appropriate, due to the latter’s lower complication 
and rebleeding rates.

Tissue glues: Cyanoacrylate is a monomer that under-
goes rapid polymerization in presence of  ionic substances 
including blood or tissue fluids. Tissue adhesives include 
histoacryl (N-butyl-cyanoacrylate) and bucrylate (isobutyl 
-2-cyanoacrylate) and both have been used with success 
for gastric varices obliteration. A standard forward view-
ing endoscope is used and the accessory channel and 
needle catheter are first flushed with lipiodol. The needle 
is then inserted into the gastric varix and a mixture of  
lipiodol and tissue adhesive is administered into the varix 
followed by a flush of  saline or sterile water. The needle 
should be withdrawn immediately to prevent adherence 
to the varix, then flushed again with saline or sterile 
water. Injections can be repeated until obliteration of  
the varices is achieved. Obturation can be confirmed by 
palpation of  the varices using the probe with the needle 
retracted. 

Paik et al[14] retrospectively reviewed 121 patients with 
active or recent gastric variceal bleeding who were treated 
with N-butyl 2-cyanoacrylate. Bleeding control was 
achieved in 91% of  patients with a 4-wk rebleeding rate 
of  13%. Fever occurred in 11% of  patients and 2% had 

severe complications attributed to cyanoacrylate embo-
lisms, which however resolved with conservative manage-
ment. Kang et al[15] reported a 98% rate of  haemostasis 
with histoacryl, with few complications. Similar to other 
studies, fever and abdominal pain were observed, but sev-
eral uncommon complications were also reported includ-
ing pulmonary embolism, splenic infarction and adrenal 
abscess. Case reports of  thromboembolic episodes to the 
pulmonary cerebral and coronary circulation after tissue 
adhesive injection have also been described[16]. A United 
Kingdom study achieved an immediate haemostasis rate 
of  100% with endoscopic histoacryl injection in gastric 
variceal bleeding[17], and Al-Ali et al[18] reported a haemo-
stasis rate of  95% in a Canadian population. Both studies 
reported no significant complications. A high haemostasis 
rate of  95% was also reported in a large study performed 
by Cheng and colleagues[19].

Current evidence of  the use of  tissue adhesives for 
gastric variceal bleeding suggests haemostasis control in 
> 90%. Table 1 summarizes some of  the larger and most 
recent studies using cyanoacrylate for the treatment of  
gastric varices[14,15,17-21].

A randomized trial of  cyanoacrylate injection vs TIPS 
for gastric variceal bleeding showed similar survival and 
complication rates in both groups, but TIPS was more ef-
fective in preventing rebleeding (11% vs 38%)[22]. Cyano-
acrylate was also compared to TIPS in another two (non-
randomised) studies, again with similar haemostasis rates 
reported between both groups[23,24]. 

Tissue adhesives appear to be relatively safe and ef-
fective in the management of  bleeding gastric varices 
and are generally the endoscopic treatment of  choice for 
bleeding from IGVs and GOV-2. They are recommended 
by the Baveno V, NICE and AASLD guidelines[5,7,9]. Al-
though there are a few technical issues, appropriate train-
ing and use of  a unit protocol enable most centers to use 
it safely and effectively.

Thrombin: Thrombin affects haemostasis by converting 
fibrinogen to fibrin clot and also influences platelet ag-
gregation[25]. A standard gastroscope is used for the pro-
cedure and no specific preparation is required.

Williams et al[26] used bovine thrombin for control of  
gastric variceal bleeding and reported 100% haemostasis 
with no significant complications and a low rebleeding 
rate. Ramesh and colleagues also studied bovine throm-
bin in the management of  bleeding gastric varices[27]. 
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Table 1  Summary of larger and more recent studies using cyanoacrylate for the management of gastric variceal bleeding

Ref. Type of study No. of patients (follow-up) Active bleeding Haemostasis rate Rebleeding rate Complications 

Cheng et al[19] Case series 613 (30 mo)   23%   95% 8% 5% “major”
Kang et al[15] Retrospective 127 (18 mo)   38%   98% 23% 3 % “major” 
Seewaldet al[20] Retrospective 131 (26 mo)   63% 100% 7% 0%
Paik et al[14] Retrospective 121 (12 mo)   26%   91% 13% (at 4 wk) 2% (major complications)
Kind et al[21] Case series 174 (36 mo) 100%   97% 13% “late rebleeding” 8%
Ali-Al et al[18] Retrospective   37 (14 mo)   86%   95% 28% 0 % “major”
Rajoriyaet al[17] Retrospective   31 (35 mo) Not recorded 100% 16% 0 % “major” 

6% “minor”
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raphy is performed to identify gastric varices, gastrorenal 
shunts and collateral veins. The veins draining gastric 
varices are embolised with microcoils and a sclerosant 
agent is injected until all varices are obliterated. 

Hong et al[32] compared BRTO with endoscopic injec-
tion of  cyanoacrylate in the management of  acute gastric 
variceal bleeding and high risk varices (≥ 5 mm with red 
spots and Child’s grade B or C). The haemostasis and 
rebleeding rates of  cyanoacrylate were 100% and 71.4% 
respectively compared with 76.9% and 15.4% respectively 
for BRTO. This was a surprising high rate of  rebleed-
ing after cyanoacrylate treatment, but included a higher 
proportion of  patients with active bleeding than most 
studies. Complications were similar. The patients who 
rebelled were treated with rescue cyanoacrylate or BRTO. 
These results suggest that BRTO may have a role as res-
cue therapy in patients with gastric variceal bleeding. 

In a small randomized study performed by Choi et 
al[33], BRTO was compared with TIPS for the urgent 
treatment of  active gastric variceal haemorrhage. No dif-
ferences were found between the groups in immediate 
haemostasis, rebleeding or encephalopathy. BRTO can be 
an alternative to TIPS for the management of  acute gas-
tric variceal bleeding if  gastro-renal shunts are present[33]. 
However it is rarely performed outside Asian centers[34]. 
None of  AASLD, NICE or Baveno V guidelines specifi-
cally recommend BRTO as treatment for gastric varices.

PREVENTION OF REBLEEDING 
(SECONDARY PROPHYLAXIS)
Therapeutic options for the prevention of  gastric vari-
ceal rebleeding include use of  non-selective β-blockers, 
repeated endoscopic injection of  tissue adhesives, endo-
scopic band ligation (TIPS, BRTO), surgical intervention 
and liver transplantation.

Non selective β-blockers
A randomized controlled trial compared endoscopic 
cyanoacrylate injection with non-selective β-blockers in 
the secondary prevention of  gastric variceal bleeding[35]. 
Patients with GOV-2 or IGV-1 were included and HVPG 
measurement was undertaken to assess the response to 
β-blockade. The cumulative two year survival rates in the 
cyanoacrylate and β-blocker groups were 90% and 52% 
respectively, with the difference linked to higher rebleed-
ing in the β-blocker group. The median HVPG in the 
group treated with β-blockers fell on follow-up but rose 
in the cyanoacrylate group, which may be attributed to 
redistribution of  blood flow in the portal system after 
variceal obturation. There was no difference in complica-
tion rates.

Another recent randomized controlled trial was re-
ported by Hung et al[36] compared repeated gastric variceal 
obturation with or without non-selective β-blockers in 
patients with bleeding GOV-2 and IGV-1. The overall 
mortality and rebleeding rates during follow-up were 
similar in the two groups although adverse effects were 

They reported 92% haemostasis in the acute setting, with 
no rebleeding during follow-up. No patient had an ad-
verse event and no technical problems were encountered. 
More recent studies have used human rather than bovine 
thrombin because of  the concerns of  spongiform en-
cephalopathy.

The largest study to evaluate the efficacy of  human 
thrombin in the management of  gastric and ectopic vari-
ces bleeding suggests that human thrombin is safe and 
effective[28]. Thrombin is a promising therapy for bleed-
ing gastric varices but to date no randomized data on its 
use are available and longer term follow-up is required, 
therefore more studies are required. Table 2 summarizes 
some of  the largest and more recent studies reporting 
thrombin use in gastric variceal bleeding[26-29].

Radiologic therapies
Radiologic therapies for gastric varices include TIPS and 
BRTO (balloon-occluded retrograde transvenous oblit-
eration).

TIPS: TIPS has been well studied in the management of  
oesophageal varices, with fewer studies undertaken on its 
use in bleeding gastric varices. An American retrospective 
comparative study compared TIPS with cyanoacrylate in-
jection for gastric variceal bleeding. No differences were 
found in survival or rebleeding, but the group treated 
with TIPS had an increased morbidity requiring pro-
longed hospitalization because of  encephalopathy[23].

Another study compared the clinical outcome of  PT-
FE-coated stent-grafts with bare stents in patients who 
required emergency or elective TIPS for portal hyperten-
sion related complications[30]. During follow-up, 22% of  
the patients with bare stents had clinically relevant TIPS 
dysfunction, but no dysfunction was observed in patients 
treated with coated stent-grafts. Encephalopathy rates 
were similar. TIPS can also be used if  bleeding from gas-
tric varices is not controlled with N-butyl-cyanoacrylate 
injection, however the portal vein must be patent and 
careful patient selection is required to minimize risks of  
encephalopathy[7,31].

Balloon-occluded retrograde transvenous oblitera-
tion: Balloon-occluded retrograde transvenous oblit-
eration (BRTO) is a radiologic technique used for the 
treatment of  gastric varices. The right femoral or internal 
jugular vein is punctured and a balloon catheter is insert-
ed into the left renal vein. After balloon inflation, venog-
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Table 2  Summary of studies using thrombin for the 
management of gastric variceal bleeding

Ref. Type of 
thrombin 

used 

No. of 
patients 

(follow-up)

Haemostasis Rebleeding

Williams et al[26] Bovine 11 (9 mo) 100%    27%
Przemioslo et al[29] Bovine   52 (15 mo)   94%    18%
Ramesh et al[27] Bovine   13 (25 mo)   92%      0%
McAvoy et al[28] Human   37 (22 mo) Not recorded 10.8%

Triantafyllou M et al . Update on gastric varices



more common in the combination group. Therefore 
combining non-selective β-blockers with gastric variceal 
obturation does not appear to have a role in preventing 
GOV-2 or IGV-1 rebleeding. However the use of  non-
selective β-blockers may have a role in GOV-1, similar to 
the management of  oesophageal varices[5].

Endoscopic therapies
Variceal banding: Due to the issues described above, 
variceal banding is generally only used as secondary pro-
phylaxis for GOV-1 varices, but not for other types of  
gastric varices.

Tissue adhesives: As noted above, cyanoacrylate in-
jection is significantly more effective than β-blocker 
treatment for the prevention of  rebleeding from gastric 
varices[35] and has a lower rebleeding rate compared with 
band ligation in this situation[12]. As stated above, in a ran-
domized study, rebleeding was higher in patients treated 
with cyanoacrylate compared with TIPS[22]. However 
both therapies have similar survival, and there are fewer 
complications with cyanoacrylate which also appears 
more cost-effective[22-24]. 

The United Kingdom study reporting long-term re-
sults of  endoscopic histoacryl injection in gastric variceal 
bleeding reported a rebleeding rate of  16%. The mean 
overall follow-up was 35 mo[17]. The Canadian study, with 
a median follow-up period of  14 mo, reported a late re-
bleeding rate of  28%[18]. During a follow-up period of  30 
mo, 8% of  the patients in Cheng’s study had recurrent 
bleeding[19].

Current evidence on the use of  tissue adhesives for gas-
tric variceal bleeding report re-bleeding rates of  7%-38%, 
with relatively few complications (Table 1).

Thrombin: Thrombin seems to be an effective and safe 
treatment to reduce gastric variceal rebleeding and re-
peated injections to achieve eradication may not be nec-
essary[25-29]. Reported rates of  rebleeding vary from 0-27% 
(Table 2)[26-29]. As indicated above, more studies are 
needed to provide comparative data with other treatment 
modalities before thrombin injection can be routinely 
used for prevention of  gastric variceal rebleeding.

Radiologic therapies
TIPS: Tripathi described TIPS placement in 40 patients 
with gastric variceal bleeding, 232 with oesophageal, 12 
with oesophageal and gastric and 8 with ectopic variceal 
bleeding[37]. All of  the patients had portal hypertension 
due to parenchymal liver disease. The portal pressure gra-
dient (PPG) before TIPS was lower in the patients with 
gastric variceal bleeding. Fourteen point seven percent 
of  the patients with oesophageal varices and 20% with 
gastric varices rebled. Complication rates were similar. 
Mortality was lower in patients with gastric varices, but 
only if  pre-TIPS PPG was ≥ 12 mmHg. Most patients 
who bled after TIPS had a PPG > 7 mmHg suggesting 
this may be the target to protect against gastric variceal 

rebleeding. TIPS insertion appears effective for the pre-
vention of  gastric variceal rebleeding, although it is more 
invasive than endoscopic methods, has associated risks 
of  encephalopathy and is not always available[22,30,37]. 

BRTO: A retrospective study performed by Jang evalu-
ated the clinical outcomes of  BRTO for the manage-
ment of  gastric variceal hemorrhage[38]. In 183 patents 
with confirmed gastric variceal bleeding, BRTO was 
performed with a technical success of  96.7%, and pro-
cedure-related complications occurred in 4.4%. Overall 
rebleeding rate was 22%. 

Cho[39] evaluated clinical outcomes of  BRTO in 49 
patients who had gastric varices with spontaneous gastro-
systemic shunts. Procedural success rate was 83.7% but 
there were two procedure-related deaths. Other complica-
tions included fever, ascites, pleural effusion, portal vein 
thrombosis, pulmonary thromboembolism and hemoglo-
binuria. No variceal recurrence or rebleedingwas noted. 
BRTO can increase PPG, secondary to increased hepato-
portal flow and may aggravate pre-existing oesophageal 
varices and ascites[39,40]. However BRTO is a procedure 
that preserves hepatic function and can be used in pa-
tients with gastric varices and gastrorenal shunts if  TIPS 
is not possible[34]. 

Use of EUS
The Hong Kong group suggested that patients who un-
dergo EUS-guided cyanoacrylate injection have a signifi-
cantly lower risk of  recurrent bleeding from gastric vari-
ces during subsequent follow-up[41]. However others have 
not confirmed this[17]. There may be a role for ultrasound 
mini-probes in the future to assess variceal obliteration, 
but at present this remains an investigative technique.

A new method has been reported for the manage-
ment of  gastric varices with EUS which is a combina-
tion of  2-octyl-cyanoacrylate and coils[42]. Thirty patients 
with acute or recent bleeding from GOV-2 and IGV-1 
were treated and use of  coils seemed to retain cyanoac-
rylate with a lower volume required to obliterate varices. 
Haemostasis was achieved in 100% of  patients with a 
96% variceal obliteration rate and no procedure related 
complications. More studies are needed to determine the 
efficacy of  this treatment. 

Surgery
Surgical therapies include total shunts, partial (lower 
diameter) shunts, selective shunts and devascularization 
procedures. Total shunts control and prevent variceal 
bleeding but do not improve survival and often precipi-
tate encephalopathy. Selective shunts have lower rates of  
encephalopathy and are more commonly used[43]. Eighty 
percent of  patients have good control of  bleeding and 
maintenance of  portal perfusion with a selective distal 
splenorenal shunt[44]. Orloff  reported that a portal-sys-
temic shunt can be an effective therapy for bleeding vari-
ces in patients with portal vein thrombosis and preserved 
liver function[45]. They reported no recurrent bleeding 
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or encephalopathy and good survival rates. Splenectomy 
may have a role if  there are IGV-1 secondary to an iso-
lated splenic vein thrombosis[9].

Surgery for portal hypertension should be performed 
by experienced surgeons, in lower risk patients[43]. It is 
generally considered as rescue therapy, due to the associ-
ated risks and the increasing use of  simpler endoscopic 
and radiologic procedures as described above. Liver 
transplantation should also be considered for eligible pa-
tients.

The Baveno V guidelines suggest use of  cyanoacry-
late or TIPS for the prevention of  rebleeding in patients 
with IGV-1 and GOV-2. The AASLD guidelines consider 
TIPS as a treatment in patients with recurrent bleeding 
from fundal varices despite pharmacological and endo-
scopic therapy. 

PRIMARY PROPHYLAXIS
A recent randomized study compared the efficacy of  
β-blockers, cyanoacrylate injection and no active treat-
ment in the primary prevention of  GOV-2 and IGV-1 

gastric variceal bleeding[46]. Thirty eight percent, 10% and 
53% of  the patients bled in the β-blocker, cyanoacrylate 
and no-treatment groups respectively, over a median 
follow-up period of  26 mo. The cyanoacrylate group had 
significantly lower bleeding rates than the other groups 
for GOV-2, but not for IGV-1 patients. Mortality was 
significantly lower in the group treated with cyanoacrylate 
(7%) compared with those given no-treatment (26%) but 
was not significant compared with the β-blockers group 
(17%). β-blockers, even if  HPVG fell, did not reduce the 
incidence of  first bleeding or mortality. Therefore other 
factors including high variceal flow or size of  gastric vari-
ces may be responsible for bleeding. 

Kang et al[15] retrospectively analyzed patients with 
cirrhosis and suggested that cyanoacrylate injection is a 
valuable treatment for gastric varices and also an effective 
prophylactic treatment for high risk gastric varices.

A retrospective study by Katoh et al[47] evaluated the 
clinical outcomes of  BRTO for the treatment of  gastric 
varices. Forty-seven patients were included and it was 
performed as a primary prophylactic treatment in 40 pa-
tients[47]. Technique was successful in 79% with 1 and 5 
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Gastric varices

Primary prophylaxis
NSBB or tissue glue 
in selected patients

Acute bleeding

Resuscitation 
and drug therapy

GOV-2, IGV-1, IGV-2

Tissue glue or 
thrombin

TIPS or BRTO if glue 
not available 

Control of bleeding

Secondary 
prophylaxis

Glue, TIPS 
(or BRTO)

GOV-1

Band ligation 
(or tissue glue)

No control of 
bleeding

Salvage TIPS or BRTO 
or shunt surgery

Figure 3  Suggested algorithm for treatment of gastric varices. GOV: Gastro-oesophageal varice; IGV: Isolated gastric varice; TIPS: Transjugular intrahepatic 
portosystemic shunt; BRTO: Balloon-occluded retrograde transvenous obliteration. 
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year survival of  92% and 73% respectively. However this 
procedure is rarely performed outside Asia. Whilst rela-
tively invasive endoscopic and radiologic procedures may 
have a future role in the primary prophylaxis of  gastric 
variceal bleeding, more comparative studies are needed.

Despite the paucity of  high quality studies assessing 
primary prophylactic therapy for gastric variceal bleed-
ing, the Baveno V guidelines recommended that patients 
with gastric varices may be treated with non-selective 
β-blockers[5]. However these guidelines were published 
prior to the Indian RCT which suggested a role for cya-
noacrylate in this situation[46]. The choice of  therapy in 
this situation may well depend on variceal size, underlying 
liver function and other clinical factors.

CONCLUSION
Gastric variceal bleeding is a medical emergency with a 
high mortality. There are relatively few randomized stud-
ies assessing management of  this condition, therefore 
guidance on therapy is based on relatively low quality 
data. However endoscopic injection of  tissue glue or 
thrombin, appear effective in control of  bleeding, with 
TIPS (or BRTO) an option if  bleeding continues. To pre-
vent rebleeding from IGV or GOV-2, cyanoacrylate or 
TIPS is recommended and after bleeding from GOV-1, 
band ligation, cyanoacrylate, or β-blockers may be used. 
For primary prophylaxis, patients with gastric varices may 
be treated with non-selective β-blockers, or possibly cya-
noacrylate in selected cases. However further high quality 
studies are required to help clarify therapeutic strategies 
in this condition.

A suggested algorithm for the management of  gastric 
varices is shown in Figure 3.
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