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Background/Aims: The most appropriate treatment for acute gastric variceal bleeding (GVB) is currently endoscopic 
gastric variceal obturation (GVO) using HistoacrylⓇ. However, the secondary prophylactic efficacy of beta-blocker (BB) 
after GVO for the first acute episode of GVB has not yet been established. The secondary prophylactic efficacy of BB 
after GVO for the first acute episode of GVB was evaluated in this study. 
Methods: Ninety-three patients at Soonchunhyang University Hospital with acute GVB who received GVO using 
HistoacrylⓇ were enrolled between June 2001 and March 2010. Among these, 42 patients underwent GVO alone 
(GVO group) and 51 patients underwent GVO with adjuvant BB therapy (GVO+BB group). This study was intended for 
patients in whom a desired heart rate was reached. The rates of rebleeding-free survival and overall survival were 
calculated for the two study groups using Kaplan-Meyer analysis and Cox’s proportional-hazards model. 
Results: The follow-up period after the initial eradication of gastric varices was 18.14±25.22 months (mean±SD). 
During the follow-up period, rebleeding occurred in 10 (23.8%) and 21 (41.2%) GVO and GVO+BB patients, 
respectively, and 39 patients died [23 (54.8%) in the GVO group and 16 (31.4%) in the GVO+BB group]. The mean 
rebleeding-free survival time did not differ significantly between the GVO and GVO+BB groups (65.40 and 37.40 
months, respectively; P=0.774), whereas the mean overall survival time did differ (52.54 and 72.65 months, 
respectively; P=0.036). 
Conclusions: Adjuvant BB therapy after GVO using HistoacrylⓇ for the first acute episode of GVB could decrease the 
mortality rate relative to GVO alone. However, adjuvant BB therapy afforded no benefit for the secondary prevention 
of rebleeding in GV. (Clin Mol Hepatol 2013;19:280-287)
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INTRODUCTION 

Gastric varices (GV) are found in 18-70% of patients with portal 

hypertension and less common than esophageal varices (EV).1-4 

Although gastric variceal bleeding (GVB) has lower incidence (10-

36%) than esophageal variceal bleeding (EVB), but GVB is gener-

ally more severe and is associated with more blood transfusion re-

quirement, higher mortality rate (45-55%) and higher rebleeding 

rate (38-89%) than EVB.5-10 GVB is difficult to prevent rebleeding 

because the hemodynamics of the GV are different from those of 

the EV.7,11 Most of GV are supplied primarily by the left gastric vein 

and posterior gastric vein.3,4 And, GV has a lot of blood flow, de-

veloped collateral vessels, unlike EV.

Recently, many treatment modalities for acute GVB and preven-

tion of GV rebleeding were used.12 These include endoscopic treat-

ment (gastric variceal obturation; GVO, gastric variceal sclerother-

apy, gastric variceal ligation), medical treatment using beta-

blocker (BB), transjugular intrahepatic portosystemic shunt (TIPS), 

balloon-occluded retrograde transvenous obliteration (BRTO) and 

liver transplantation.13-17 Among these, endoscopic GVO using His-

toacryl® (n-butyl-2-cyanoacrylate, B. Braun, Aesculap AG, Tuttlin-

gen, Germany) for acute GVB is the most appropriate treatment. 

The success rate in controlling acute GVB is 90-100%.18-20

Use of BB has been documented to decrease the risk of first 

bleeding and rebleeding from EV and therefore decrease mortality. 

And, the addition of BB to endoscopic band ligation increased the 

efficacy of endoscopy alone in the prevention of rebleeding from 

EV.21 However, the benefit of BB for secondary prophylaxis of GVB 

after GVO for the first acute GVB has limited evidence. Thus, we 

evaluated the secondary prophylactic efficacy of BB after GVO for 

the first acute GVB.

PATIENTS AND METHODS

Patients

This study was based on a retrospective analysis of medical re-

cord review in multicenter setting. This study targeted the 661 pa-

tients diagnosed with GV at the Soonchunhyang University Bu-

cheon, Seoul and Cheonan Hospital from June 2001 and March 

2010. Among these, patients who treated in GVO were 113.

Inclusion criteria were as follow: (1) age was between 18 and 

80 years old (2) cirrhotic patients with endoscopically proved 

acute GVB; (3) type 1 gastro-esophageal varices (GOV1) or type 2 

gastro-esophageal varices (GOV2) or type 1 isolated gastric vari-

ces (IGV 1); (4) GVO for therapeutic purpose within 12 hours of 

bleeding.12

Patients were excluded if they presented with one or more of 

the followings: (1) association with cerebral vascular accident, ure-

mia, sepsis or other debilitating disease; (2) have a history of pre-

vious treatment of GV, including endoscopic therapy, BB, TIPS, or 

BRTO; (3) have a history of contraindications of BB, such as bron-

chial asthma, severe chronic obstructive pulmonary disease, severe 

heart failure, atrioventricular block, sinus bradycardia (pulse rate 

<55/min) or arterial hypotension (systolic blood pressure <90 

mmHg); (4) did not reduce resting pulse rate up to 25% or 55 

beats per minute; (5) deep jaundice (serum bilirubin >10 mg/dL); 

(6) hepatorenal syndrome; (7) lack of consent.

Total of 93 patients with the first acute GVB were enrolled con-

secutively. Two groups of patients who became hemodynamically 

stable for 3-5 days after initial GVO for the first GVB were com-

pared: Group GVO included 42 patients who underwent only 

GVO; Group GVO+BB included 51 patients who also underwent 

GVO and additional BB therapy (Fig. 1).

Technique of endoscopic Histoacryl® injection

An endoscopist with experience of more than 5 years performed 

Histoacryl® injection. The endoscopic Histoacryl® injection was 

performed using a GIF-H260 or GIF-XQ240 endoscope (Olympus 

Co., Tokyo, Japan) and 7 French injection needle catheter (MTW 

Endoskopie, Wesel, Germany). Usually 1 mL of a 1:1 mixture of 0.5 

mL Histoacryl® and equal volume of lipiodol (Guerbet GmbH, Sulz-

bach, Germany) was administered per injection. The injection nee-

dle catheter was advanced through the endoscope into the stom-

Figure 1. Study flow chart. GV, gastric varices; GVO, gastric variceal 
obturation; GVO+BB, gastric variceal obturation plus beta-blocker.
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ach, and then inserted directly into the GV. After injection, the 

location of lipiodol in the GV was identified using fluoroscopy. Af-

ter that, the injection needle catheter was flushed with sterile wa-

ter. Histoacryl® injections were repeated until GV appeared to be 

completely obliterated in one session. If a second session was 

considered to be necessary, it was done within one week of the 

initial session. If the GV was not completely obturated, Histoacryl® 

was reinjected until all the GV became solidified.

Beta-blocker therapy

Propranolol was started at a dose of 20 mg, twice daily as soon 

as hemodynamic stability was achieved after GVO. The dose of 

propranolol was increased by 20 mg every 3-5 days, if the target 

dose was not reached. Propranolol was adjusted according to the 

dosage that reduced resting pulse rate up to 25% or 55 beats per 

minute or reached to the maximal dose of 80 mg/day if the medi-

cation was well tolerated and the systolic blood pressure was > 

90 mmHg. The compliance was assessed by reduction of pulse 

rate or by quantifying the amount of tablets consumed.

Definitions

The classification of GV was described by Sarin et al3. GOV1 is a 

continuation of EV and extend for 2 to 5 cm below from the gas-

troesophageal junction along the lesser curvature side of the 

stomach, GOV2 is a continuation of EV and extend into the fun-

dus. IGV1 is a GV in the absence of EV and the isolated GV locat-

ed in the fundus of the stomach. The form of GV was classified 

into three types by Hashizume et al tortuous (F1), nodular (F2), 

and tumorous (F3).7

The severity of cirrhosis was classified according to Child-Pugh 

score and model for end-stage liver disease (MELD) score.22,23

Rebleeding of GV was defined as hematemesis: vomitus of red 

blood or coffee grounds material, melena: black, tarry, foul-smell-

ing stool, hematochezia: passage of bright red or maroon blood 

from the rectum, or death within 6 weeks after endoscopic Histo-

acryl® injection.12 The primary end point was rebleeding-free sur-

vival and the secondary end point was overall survival.

Statistical analysis

Results were expressed as mean±SD for continuous variables 

and as numbers (percentage) for categorical variables. Analysis 

was performed using the independent t-test or χ2 test for continu-

ous variables and Chi-square analysis or Fisher’s exact test for cat-

egorical variables. Rebleeding-free survival and overall survival 

were expressed using the Kaplan–Meier analysis and compared by 

Table 1. Baseline clinical characteristics of patients with gastric variceal bleeding

N or mean±SD GVO (n=42) GVO+BB (n=51) P-value

Age (yr) 58.62±10.99 56.33±11.79 0.337

Sex (M/F) 27/15 42/9 0.048

Etiology of portal hypertension (alcohol/B/C/others) 17/14/3/8 23/20/2/6 0.662

Esophageal varices (-/+) 11/31 8/43 0.211

Ascites (-/easily/poorly controlled) 19/12/11 18/24/9 0.184

Hepatic encephalopathy (-/grade 1-2/grade 3-4) 36/3/3 41/7/3 0.588

Albumin (g/dL) 2.76±0.65 2.96±0.50 0.111

Total bilirubin (mg/dL) 2.86±4.35 2.36±3.37 0.545

Creatinine (mg/dL) 1.04±0.52 0.86±0.27 0.049

Prothrombin time (INR) 1.62±0.63 1.48±0.31 0.172

Platelet (/mm3) 111,520±72,903 108,630±67,566 0.844

Child-Pugh score 8.33±2.563 8.04±1.969 0.544

MELD score 13.98±6.8 13.22±4.7 0.542

Type (GOV1/GOV2/IGV1) 15/20/7 28/19/4 0.139

Form of GV (F1/F2/F3) 4/9/29 2/15/34 0.426

GVO, gastric variceal obturation; BB, beta-blocker; B, chronic hepatitis B; C, chronic hepatitis C; INR, International normalized ratio; MELD, model for end-stage 
liver disease, GOV1, type 1 gastro-esophageal varices; GOV2, type 2 gastro-esophageal varices; IGV1, type 1 isolated gastric varices.
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Cox’s proportional hazards model. P-value of <0.05 was consid-

ered significant. Statistical analysis was done using the Statistical 

Package for Social Sciences (SPSS 18.0 for Windows, SPSS Inc., 

Chicago, IL, USA).

RESULTS

Baseline clinical characteristics

Total of 93 patients with first acute GVB were enrolled. The 42 

and 51 patients were included in Group GVO and GVO+BB, re-

spectively. The mean follow-up periods after an initial eradication 

of GV were 18.14±25.22 months. The baseline clinical character-

istics are shown in Table 1. There was no significant difference be-

tween Group GVO and GVO+BB in age, etiology of portal hyper-

tension, liver function reserve, classification and form of GV.

Hemodynamic outcomes

In all patients of Group GVO+BB, the desired heart rate that re-

duced resting pulse rate up to 25% or 55 beats per minute could 

be achieved. The mean dose of propranolol was 47±16 mg (20-80 

mg). After propranolol adding therapy, the heart rate was de-

creased more in Group GVO+BB than Group GVO (25.3±12.4 vs. 

4.3±9.3 beats per minute, P=0.001). Also, for follow-up period, 

the heart rate in Group GVO+BB was lower than that in Group 

GVO (53.4±10.6 vs. 75.4±11.3 beats per minute, P=0.001).

Hemostatic outcomes and mortality

The mean volume of Histoacryl® administered was 2.1±0.9 mL. 

The mean number of sessions were 1.4±0.5. No treatment-related 

complications were noted.

The hemostatic outcomes and mortality are shown in Table 2. 

During follow-up period, rebleeding occurred in 10 patients 

(23.8%) and 21 patients (41.2%) in Group GVO and GVO+BB, re-

Table 2. Rebleeding and mortality in patients with gastric variceal 
bleeding

GVO (n=42) GVO+BB (n=51) P-value

Rebleeding, no (%) 10 (23.8) 21 (41.2) 0.076

   GVB 9 11

   EVB 1 8

   PUB 0 2

Death, no (%) 23 (54.8) 16 (31.4) 0.032

   GVB 10 2

   EVB 3 6

   HCC 4 3

   Other* 6 5

GVO, gastric variceal obturation; BB, beta-blocker; GVB, gastric variceal 
bleeding; EVB, esophageal variceal bleeding; PUB, peptic ulcer bleeding; 
HCC, hepatocellular carcinoma.
*Sepsis, 5; hepatorenal syndrome, 4; acute myocardial infarction, 1; laryngeal 
cancer, 1.

Figure 2. Rebleeding-free survival rate in patients with gastric variceal 
bleeding.

0.00 20.00 40.00 60.00 80.00 100.00

Follow-up (mon)

C
u
m

u
la

tiv
e

 r
e
b
le

e
d
in

g
-f
re

e
 s

u
rv

iv
a
l 
ra

te

1.0

0.8

0.6

0.4

0.2

0.0

GVO

GVO+BBP=0.774

Figure 3. Overall survival rate in patients with gastric variceal bleeding.
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spectively. The most common rebleeding source in two groups 

was GV. The mean rebleeding-free survival times were 65.40 and 

37.40 months, respectively, and were not different significantly 

(P=0.774) (Fig. 2).

In follow-up period, 23 patients (54.8%) died in Group GVO. In 

Group GVO+BB, 16 patients (31.4%) died. The causes of death 

were GVB (12), EVB (9), hepatocellular carcinoma (HCC) (7), sepsis 

(5), hepatorenal syndrome (4), acute myocardial infarction (1) and 

laryngeal cancer (1). The mean overall survival times were 52.54 

and 72.65 months, respectively, and there were significant differ-

Table 3. Univariate and multivariate analysis of rebleeding in patients with gastric variceal bleeding

Univariate analysis Multivariate analysis

Hazard ratio P-value Hazard ratio P-value

BB 0.781

   - 1.000

   + 1.115 (0.517-2.403)

Age (yr) 0.978 (0.946-1.010) 0.177

Etiology of portal hypertension 0.567

   Alcohol 1.000

   B 1.332 (0.596-2.977)

   C 1.000

   Other 2.065 (0.759-5.617)

Esophageal varices 0.117

   - 1.000

   + 2.596 (0.786-8.567)

Ascites 0.070

   - 1.000

   + 2.191 (0.937-5.120)

Hepatic encephalopathy 0.272

   - 1.000

   + 1.662 (0.672-4.109)

Albumin (g/dL) 0.510 (0.280-0.927) 0.027 0.735 (0.344-1.569) 0.426

Total bilirubin (mg/dL) 1.090 (1.014-1.172) 0.019 1.015 (0.890-1.158) 0.821

Creatinine (mg/dL) 1.075 (0.424-2.726) 0.878

Prothrombin time (INR) 2.115 (1.216-3.679) 0.008 0.926 (0.372-2.308) 0.926

Platelet (/mm3) 0.996 (0.990-1.002) 0.235

Child-Pugh score 1.272 (1.099-1.474) 0.001 1.120 (0.857-1.464) 0.012

MELD score 1.092 (1.035-1.153) 0.001 1.054 (0.971-1.145) 0.208

Type 0.150

   GOV1 1.000

   GOV2 1.548 (0.750-3.193)

   IGV1 0.257 (0.034-1.963)

Form of GV 0.902

   F1 1.000

   F2 0.721 (0.153-3.385)

   F3 0.822 (0.192-3.529)

BB, beta-blocker; B, chronic hepatitis B; C, chronic hepatitis C; INR, International normalized ratio; MELD, model for end-stage liver disease, GOV1, type 1 
gastro-esophageal varices; GOV2, type 2 gastro-esophageal varices; IGV1, type 1 isolated gastric varices.
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Table 4. Univariate and multivariate analyses of overall survival in patients with gastric variceal bleeding

Univariate analysis Multivariate analysis

Hazard ratio P-value Hazard ratio P-value

BB 0.002 0.003

   - 1.000 1.000

   + 0.346 (0.179-0.671) 0.331 (0.159-0.687)

Age (yr) 1.016 (0.989-1.045) 0.246

Etiology of portal hypertension 0.096

   Alcohol 1.000

   B 0.442 (0.173-1.125)

   C 0.581 (0.232-1.455)

   Other 1.604 (0.469-5.487)

Esophageal varices 0.838

   - 1.000

   + 1.090 (0.477-2.489)

Ascites 0.142

   - 1.000 

   + 1.690 (0.838-3.407)

Hepatic encephalopathy <0.001 0.019

   - 1.000 1.000

   + 3.696 (1.847-7.395) 3.631 (1.232-10.703)

Albumin (g/dL) 0.281 (0.156-0.505) <0.001 0.340 (0.156-0.743) 0.007

Total bilirubin (mg/dL) 1.106 (1.047-1.167) <0.001 1.086 (0.991-1.190) 0.078

Creatinine (mg/dL) 1.616 (0.774-3.373) 0.201

Prothrombin time (INR) 2.025 (1.227-3.339) 0.006 0.496 (0.219-1.126) 0.094

Platelet (/mm3) 1.002 (0.997-1.006) 0.494

Child-Pugh score 1.335 (1.171-1.521) <0.001 0.994 (0.748-1.321) 0.013

MELD score 1.080 (1.030-1.133) 0.002 1.025 (0.944-1.113) 0.021

Type 0.740

   GOV1 1.000

   GOV2 0.972 (0.502-1.884)

   IGV1 0.620 (0.184-2.094)

Form of GV 0.484

   F1 1.000

   F2 0.479 (0.128-1.798)

   F3 0.692 (0.209-2.294)

Rebleeding 0.979

   - 1.000

   + 1.009 (0.518-1.966)

BB, beta-blocker; B, chronic hepatitis B; C, chronic hepatitis C; INR, International normalized ratio; MELD, model for end-stage liver disease, GOV1, type 1 
gastro-esophageal varices; GOV2, type 2 gastro-esophageal varices; IGV1, type 1 isolated gastric varices.
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ences between two groups (P=0.036) (Fig. 3).

Factors associated with rebleeding and overall 
survival

Univariate analysis showed that albumin, total bilirubin, pro-

thrombin time, Child-Pugh score and MELD score were associated 

with higher incidence of rebleeding (Table 3). On multivariate 

analysis, Child-Pugh score was an independent determinant of re-

bleeding. Univariate analysis showed that BB, hepatic encepha-

lopathy, albumin, total bilirubin, prothrombin time, Child-Pugh 

score and MELD score were associated with higher mortality (Ta-

ble 4). On multivariate analysis, BB, hepatic encephalopathy, albu-

min, Child-Pugh score and MELD score were independent determi-

nants of overall survival.

DISCUSSION

The endoscopic GVO using Histoacryl® has been used success-

fully to control bleeding from GV since the first report in 1986 by 

Soehendra et al13 Histoacryl® based tissue adhesive, was employed 

as a nonsuture method for closing wounds in surgery for a long 

time. Histoacryl® in monomer form polymerizes rapidly in presence 

of ionic substances like moisture, blood or tissue fluid. Polymer-

ized form has excellent tensile strength and is very effective in em-

bolization of GVB. But, endoscopic GVO using Histoacryl® some-

times has complications such as systemic embolism, septicemia, or 

damage by endoscope.24,25

Recently, many studies show that GVO is more effective and 

safer than endoscopic gastric variceal sclerotherapy and ligation in 

the management of acute GVB.26-29 Also, Mahadeva et al have re-

ported that GVO was more cost effective than TIPS in the man-

agement of acute GVB.30 BRTO has a high hemostasis rate and re-

bleeding prevention rate of GV, but has limitation that it can be 

used only in patients with gastrorenal shunt.17 Thus, endoscopic 

GVO using Histoacryl® is recommended as the initial treatment of 

acute GVB. However, the best therapy for the secondary preven-

tion of GVB is still not satisfactory.

Mishra et al have reported that BB therapy alone is not as effec-

tive as GVO in preventing rebleeding of GV.31 GVO is more effec-

tive than BB therapy for the prevention of rebleeding of GV and 

improving survival. However, the role of BB in addition to GVO is 

uncertain. Therefore, this study was designed to evaluate that the 

BB adding therapy after endoscopic GVO using Histoacryl® for the 

first acute GVB can prove better benefit in preventing rebleeding 

of GVB and in reducing mortality.

Generally, it is known that the BB adding therapy after GVO is 

not better than GVO therapy alone in preventing rebleeding of 

GVB. Because, BB prevent variceal bleeding due to reduce portal 

pressure. However, portal pressure is lower in GVB patients than 

in EVB patients. Thus, portal pressure may not be so critical in 

GVB patients.7,11 And, many patients with GV already have a gas-

trorenal shunt, therefore BB may not be as effective as in patients 

with EV.5,11 Actually, this study showed that the BB adding therapy 

after GVO had no benefit for the prevention of rebleeding of GVB. 

But, the major limitation of this study is that we did not measure 

hepatic venous pressure gradient. Also, this study showed that re-

bleeding of EV was a relatively large number in group GVO+BB 

than in group GVO. This suggests that patients with GV and se-

vere EV are more likely to have been taking a BB. However, this 

study is retrospective study. Thus, a larger-scale randomized con-

trolled trial is required to evaluate BB effect for prevention of re-

bleeding in patients with GVB.

The BB adding therapy after GVO for the first GVB could de-

crease mortality, as compared with GVO alone. We thought that 

Group GVO has more patients with HCC or other cause of death 

than Group GVO+BB. Also, among the many related factors, the 

Child-Pugh score and MELD score were significantly associated 

with mortality. Kim et al have reported that the Child-Pugh score 

and MELD score contributed to predicting survival of the patients 

with GVB.29,32 This suggests that important factors in predicting 

the prognosis of GVB are the severity of cirrhosis.
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