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Cyanoacrylate injection versus band ligation for bleeding
from cardiac varices along the lesser curvature of the
stomach
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Background/Aims: Practice guidelines recommend endoscopic band ligation (EBL) and endoscopic variceal obturation
(EVO) for bleeding from esophageal varices and fundal varices, respectively. However, the optimal treatment for bleeding
from cardiac varices along the lesser curvature of the stomach (GOV1) remains undefined. This retrospective study
compared the efficacy between EBL and EVO for bleeding from GOV1.

Methods: Patients treated by EBL or EVO via cyanoacrylate injection for bleeding from GOV1 were enrolled. Patients
diagnosed with hepatocellular carcinoma or treated with endoscopic injection sclerotherapy were excluded.

Results: The study included 91 patients treated for bleeding from GOV1. The mean age was 56.3+10.9 years (meanSD),
and 78 of them (85.7%) were men. Overall, 51 and 40 patients were treated with EBL and EVO, respectively. A trend for a
higher hemostasis rate was noted in the EVO group (100%) than in the EBL group (82.6%, P=0.078). Varices rebled in 15
patients during follow-up. The rebleeding rate was significantly higher in the EBL group than in the EVO group (P=0.004).
During follow-up, 13 patients died (11 in the EBL group and 2 in the EVO group); the survival rate was marginally
significant between two groups (P=0.050). The rebleeding-free survival rate was significantly higher in the EVO group
than in the EBL group (P=0.001).

Conclusions: Compared to EBL, EVO offered significantly lower rebleeding rates, significantly higher rebleeding-free
survival rates, and a trend for higher hemostasis and survival rates. EVO appears to be the better therapeutic option for
bleeding from GOV1. (Clin Mol Hepatol 2016;22:487-494)
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INTRODUCTION mately 50% of patients with cirrhosis' and once it develops, it fre-
quently bleeds in 10-15% patients per year.” Although prognoses
Bleeding from gastroesophageal varices (GOVs) is a common  of patients with variceal bleeding have improved significantly over

and severe complication of liver cirrhosis. It presents in approxi-  previous decades, mortality rates remain as high as 15-20%.”" In
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addition, rebleeding after hemostasis is very common if appropri-
ate prophylactic treatment is not administered.*® Because of the
poor prognosis of bleeding from GOVs, prompt and appropriate
management of these patients is essential.

Gastric varices (GVs) occur in approximately 20% of patients
with portal hypertension.”® Although bleeding from GVs occurs
less frequently than from esophageal varices (EVs), it is usually
more severe as compared to bleeding from EVs, with higher re-
bleeding and mortality rates.”*'® Because GVs are located deeper
in the tissues, are usually larger, and are continuously exposed to
gastric acid and pepsin as compared to EVs, treatment failure
rates are higher in GV bleeding than in EV bleeding.""" Therefore,
endoscopic band ligation (EBL), which is considered the treatment
of choice for EV bleeding, is not recommended for GV bleeding.
Instead, endoscopic injection of N-butyl-2-cyanoacrylate (endo-
scopic variceal obturation, EVO) is considered as the optimal en-
doscopic treatment for GV bleeding.”"

GVs are usually classified as type 1 GOVs (GOV1), type 2 GOVs
(GOV2), type 1 isolated GVs (IGV1), and type 2 IGVs (IGV2), ac-
cording to the Sarin classification as follows.” GOV1 appears as a
continuation of EVs and extends for 2-5 cm below the gastro-
esophageal junction along the lesser curvature of the stomach,
while GOV2 extend below the gastroesophageal junction into the
fundus.” Although GOV1 is the most common type of GVs (about
75% of GVs)’ and a common site of GV bleeding (67% of all GV
bleeding),” there remain some controversies regarding the opti-
mal treatment of bleeding from cardiac varices on the lesser cur-
vature side of the stomach (GOV1). The Baveno V consensus
workshop recommends both EBL and EVO in bleeding from
GOV1,” while some experts suggest treatment in the same man-
ner as when EVs are present.*™ In the subgroup analysis of re-
bleeding rate from GOV1 in the randomized controlled trials for
GV bleeding between EBL and EVO,"”' rebleeding from GOV1 did
not differ significantly between EBL and EVO groups.>'* However,
in a recent meta-analysis, EVO was found to be superior to EBL
for the prevention of rebleeding from GOV1.”” A recent random-
ized controlled trial showed similar efficacy between EBL and EVO
for treating GOV1 bleeding,” while a retrospective study showed
a higher incidence of post-treatment ulcer bleeding and higher
mortality rates in the EBL group as compared to those in the EVO
group.”’ This retrospective study aimed to evaluate EBL and EVO
in order to identify the optimal endoscopic treatment for bleeding
from GOV1 in patients with liver cirrhosis.
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MATERIAL AND METHODS
Patients

Consecutive patients with bleeding from GOV1 who were treat-
ed with EBL or EVO between January 2006 and December 2015
were included in this study. Patients with coexistent hepatocellu-
lar carcinoma (HCC) or patients with bleeding from EVs, GOV2,
IGV1, or IGV2 were excluded. Patients with GOV1 bleeding who
were treated with endoscopic injection sclerotherapy were also
excluded. Liver cirrhosis was diagnosed based on histology and/or
imaging studies. The study protocol conformed to the ethical
guidelines of the 1975 Helsinki Declaration and was approved by
the Institutional Review Board. A waiver of consent was obtained
and the patient records were anonymized and de-identified prior
to analysis.

Data collection

Patient data for age, sex, and underlying liver disease (chronic
hepatitis B, chronic hepatitis C, alcoholic liver disease, and others)
were collected during hospitalization. Results of laboratory tests
[platelet count, international normalized ratio (INR), serum alanine
aminotransferase (ALT), bilirubin, albumin, and creatinine (Cr) lev-
els] were collected at enrollment. The Child-Pugh score was de-
termined by applying Pugh’s commonly used modification, which
is based on the presence and severity of ascites and hepatic en-
cephalopathy, prothrombin time prolongation, and serum bilirubin
and albumin levels.”” The model for end-stage liver disease
(MELD) score was calculated using the following equation:
9.57xlog, (Cr, mg/dL)+3.78xlog, (bilirubin, mg/dL)+11.2xlog,
(INR)+6.43.% The minimum value was set at 1.0 for calculation
purposes. The maximum serum Cr level considered in the above
equation was 4.0 mg/dL.

The size of the EVs and cardiac varices was measured at the ini-
tial endoscopy—nbefore treatment with EBL; the size of the EVs
was measured according to Beppu's classification.”* To measure
the size of the cardiac varices, the diameter and scope were mea-
sured in the endoscopic pictures that had been taken before en-
doscopic treatment. The real diameter of the cardiac varices was
calculated using the ratio of the measured diameter of the cardiac
varices to the measured diameter of the scope, as well as the real
diameter of the scope (9.8 mm; GIF-H260; Olympus Optical Co.,
Ltd, Tokyo, Japan).

The type of bleeding was classified into active bleeding, stig-
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mata, and nonactive bleeding as follows*: active bleeding, a
spurting or oozing from varices; stigmata, the presence of a white
nipple, erosive spots, or adherent clots on varices; and nonactive
bleeding, neither active bleeding nor stigmata. Control of bleed-
ing was defined when there was no hematemesis, the hemoglo-
bin level was stable without requiring blood transfusions, and the
vital signs were stable (systolic blood pressure >100 mmHg and
pulse rate <100 beats/min) for 24 h.* Follow-up data for rebleed-
ing and mortality were collected until 2 year after enroliment. Re-
bleeding was defined as any occurrence of hematemesis or a de-
crease in the hemoglobin level, with fresh melena after the
successful control of the initial bleeding.*

Sang Jung Park, et al.
Optimal therapy for cardiac variceal bleeding

Statistics

Statistical analyses were performed using SPSS software version
20.0 (SPSS Inc., Chicago, IL, USA). Data were expressed as mean
+ standard deviation or number (%). The Mann-Whitney U test
and chi-square test were used to compare continuous and cate-
gorical variables, respectively. The cumulative rebleeding and
mortality rates were determined by the Kaplan-Meier method,
and the difference between groups was determined by the log-
lank test. The Cox proportion hazard model was utilized to ana-
lyze factors associated with rebleeding, mortality, and rebleeding-
free mortality; significant factors (P<1.0) in the univariate analysis
were subjected to multivariate analysis to determine independent

Table 1. Baseline characteristics of patients with bleeding from GOV1 according to the type of endoscopic treatment

All patients (n=91) EBL group (n=51) EVO group (n=40) P-value

Age, years 56.3£109 56.9410.2 55.5+11.8 0.531
Male, n (%) 78 (85.7) 44 (86.3) 34 (85.0) 0.863
Etiology, n (%) 0.234

Alcoholic liver disease 55 (60.4) 33 (64.7) 22 (55.0)

Chronic hepatitis B 27 (29.7) 15(294) 12 (30.0)

Chronic hepatitis C 333 239 1(2.5)

Others 6 (6.6) 1(2.0) 5(12.5)
Size of EV, n (%) 0.352

F1 14(15.4) 9(176) 5(12.5)

F2 54 (59.3) 32 (62.7) 22 (55.0)

F3 23(253) 10 (19.6) 13 (32.5)
Size of GOV1, cm 1.2+04 1.2+04 1304 0.100
Type of bleeding, n (%) 0.213

Active bleeding 39 (42.9) 23 (45.) 16 (40.0)

Stigmata 42 (46.2) 25 (49.0) 17 (42.5)

Nonactive bleeding 10 (11.0) 3(5.9) 7 (17.5)
Platelet count, x10%/L 106.6+70.9 118.8+£83.4 91.1£47.3 0.065
INR 1.7£0.7 1.7£0.7 1.6£0.5 0.198
ALT, IU/L 449+589 51.7+74.6 36.3£269 0.218
Bilirubin, mg/dL 2.7£36 2.8+3.5 2.7£39 0918
Albumin, g/dL 29+0.5 2.8+0.5 3.0+0.6 0.114
Creatinine, mg/dL 1.0+0.3 1.0£04 09+0.3 0414
Child-Pugh score 7.6£1.8 73+1.7 78£19 0.195
MELD score 15.2+59 15.6+6.4 14.6£5.3 0432

ALT, alanine aminotransferase; EBL, endoscopic band ligation; EV, esophageal varices; EVO, endoscopic variceal obturation; GOV1, gastroesophageal varices
type 1; INR, international normalized ratio; MELD, model for end-stage liver disease.
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predictive factors. All tests were two-tailed, and P values <0.05
were considered statistically significant.

RESULTS
Baseline characteristics

Overall, 91 patients with bleeding from GOV1 were enrolled in
this study. Table 1 shows the baseline characteristics of the en-
rolled patients. The mean age was 56.3+10.9 years and 78 pa-
tients (85.7%) were men. Alcoholic liver disease was the most
common underlying liver disease (55 patients, 60.4%), followed
by chronic hepatitis B virus infection (27 patients, 29.7%). Child-
Pugh and MELD scores were 7.6+1.8 and 15.2+5.9, respectively.
Active bleeding was noted in the first endoscopy in 39 patients
(42.9%). Patients with active bleeding was comparable between
EBL and EVO groups (45.1% vs. 40.0%, P=0.626), however there
was a trend for higher proportion of patients with active bleeding
or stigmata in the EBL group (94.1% vs. 82.5%, P=0.079).

Control of bleeding

Among 91 patients, 51 (56.0%) and 40 (44.0%) patients were
treated with EBL and EVO, respectively. Baseline characteristics
were comparable between the two groups (Table 1). Among 39
patients with active bleeding at the initial endoscopy, 23 (59.0%)
and 16 (41.0%) patients were treated with EBL and EVO, respec-
tively. Bleeding was successfully controlled in 35 patients (89.7%).
A trend for higher hemostasis rates was noted in the EVO group
(16 patients, 100%) as compared to the EBL group (19 patients,
82.6%; P=0.078).

Rebleeding

After successful hemostasis, varices rebled in 15 patients during
follow-up (14 patients in the EBL group and 1 patient in the EVO
group) and the cumulative rebleeding rates at 6, 12, 18, and 24
months were 10.3%, 19.9%, 24.2%, and 26.6%, respectively.
The rebleeding rate was significantly higher in the EBL group as
compared to those in the EVO group (P=0.004) (Fig. 1). Rebleed-
ing rates at 6, 12, 18, and 24 months were 15.1%, 30.8%, 37.5%,
and 41.4%, respectively, in the EBL group, and 3.6%, 3.6%,
3.6%, and 3.6%, respectively, in the EVO group.

On univariate analysis, the type of treatment, INR, serum bilirubin
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Figure 1. Cumulative rebleeding rates in patients with GOV1 bleeding.
EBL, endoscopic band ligation; EVO, endoscopic variceal obturation.

level, and MELD score were associated with rebleeding (Table 2).
Because INR and bilirubin level were included in the MELD score,
these variables were not used in multivariate analysis. Treatment
with EBL (B, 2.170; hazard ratio [HR], 8.758; 95% confidence in-
terval [Cl], 1.136-67.501; P=0.037) and high MELD score (B,
0.171; HR, 1.186; 95% Cl, 1.086-1.296; P<0.001), were indepen-
dent predictors for rebleeding in multivariate analyses (Table 3).

Mortality

During follow-up, 13 patients died (11 and 2 patients in the EBL
and EVO groups, respectively). The cause of death was variceal
bleeding in 9 patients, liver failure in 3 patients, and sepsis in 1
patient. Cumulative survival rates at 6, 12, 18, and 24 months
were 88.9%, 83.6%, 81.7%, and 81.7%, respectively. As com-
pared to the EBL group, higher survival rate was noted in the EVO
group with statistically marginal significance (85.5% vs. 93.1%,
77.2% vs. 93.1%, 74.2% vs. 93.1%, and 74.2% vs. 93.1% at 6,
12, 18, and 24 months, respectively; P=0.050) (Fig. 2).

The type of bleeding, INR, serum bilirubin, albumin, and creati-
nine levels, and Child-Pugh and MELD scores were associated
with mortality and there was a trend for higher mortality rate in
the EBL group on univariate analysis (Table 2). Because INR and
serum bilirubin, albumin, and creatinine levels were included in
the Child-Pugh and/or MELD scores, these variables were not
used in multivariate analysis. The MELD score (B, 0.203; HR,
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Table 2. Results of univariate Cox regression analyses of rebleeding, mortality, rebleeding, and mortality rates in patients with GOV1 bleeding

Rating or unit

HR (95% Cl); P-value

Mortality

Rebleeding or mortality

0.985 (0.937-1.036); 0.565
26.239 (0.041-16951.363); 0.322
0.330-3.097); 0.985

0.983 (0.948-1.020); 0.369
1.307 (0.388-4.402); 0.660
1.777 (0.700-4.514); 0.226

Rebleeding
Age years 0.968 (0.924-1.013); 0.161
Sex 1=female; 2=male 0.803 (0.226-2.848); 0.734
Etiology 1=nonalcoholic; 2=alcoholic ~ 2.491 (0.702-8.843); 0.158
Size of EV 1=F1; 2=F2; 3=F3 0.627 (0.301-1.307); 0.213
Size of CV cm 0.598 (0.151-2.358); 0.462
Type of bleeding  1=not active; 2.325 (0.826-6.540); 0.110
2=active bleeding
Type of treatment  1=EVO; 2=EBL 10.975 (1.443-83.495); 0.021
Platelet count 10°7/L 01 (0.993-1.010); 0.819
INR ratio 2453 (1.198-5.021); 0.014
ALT /L 1.003 (0.997-1.009); 0.386
Bilirubin mg/dL 1.347 (1.165-1.557); <0.001
Albumin g/dL 0.874 (0.306-2.493); 0.801
Creatinine mg/dL 8(0.600-16.201); 0.176
Child-Pugh score  score 6 (0.834-1.492); 0.461
MELD score score 4(1.111-1.328); <0.001

11
0.986 (0.436-2.227); 0.972

1.052 (0.259-4.283); 0.943
4.807 (1.322-17.480); 0.017

0.281-2.385); 0

(
(
0.682 (0.375-1.240); 0.356
9(
(1194-6.659); 0

2.280

4.008 (0.888-18.093); 0.071
0.989 (0.976-1.004); 0.140
2.734 (1.662-4.496); <0.001
0.990 (0.964-1.016); 0.459

( 8.203
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(
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Figure 2. Cumulative survival rates in patients with GOV1 bleeding. EBL,
endoscopic band ligation; EVO, endoscopic variceal obturation.

1.225; 95% Cl, 1.075-1.397; P=0.002) was the only independent
predictor for mortality in patients with GOV1 bleeding. The type
of bleeding (B, 0.501; HR, 1.666; 95% Cl, 0.415-6.688; P=0.472),
type of treatment (B, 0.866; HR, 2.376; 95% Cl, 0.457-12.367;
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1; HR, hazard ratio; INR, international normalized ratio; MELD, model for end-stage liver disease.

P=0.304), and Child-Pugh score (B, 0.031; HR, 1.031; 95% Cl,
0.595-1.786; P=0.913) were not associated with mortality in mul-
tivariate analysis (Table 3).

Rebleeding-free survival

During follow-up, 23 patients died or rebled (21 and 2 patients
in the EBL and EVO groups, respectively). Cumulative rebleeding-
free survival rates at 6, 12, 18, and 24 months were 83.1%,
71.1%, 67.2%, and 65.0%, respectively. The rebleeding-free sur-
vival rates were significantly higher in the EVO group (93.1%,
93.1%, 93.1%, and 93.1% at 6, 12, 18, and 24 months, respec-
tively) as compared to those in the EBL group (76.1%, 57.6%,
51.6%, and 48.2% at 6, 12, 18, and 24 months, respectively;
P=0.001) (Fig. 3).

The type of bleeding, type of treatment, INR, serum bilirubin, al-
bumin, and creatinine levels, and Child-Pugh and MELD scores
were associated with rebleeding-free survival (Table 2). Because
INR and serum bilirubin, albumin, and creatinine levels were includ-
ed in the Child-Pugh and/or MELD scores, these variables were not
included in multivariate analysis. Treatment with EBL (B, 1.637; HR,
5.139; 95% Cl, 1.104-23.095; P=0.033) and high MELD score (B,
0.210; HR, 1.233; 95% Cl, 1.104-1.377; P<0.001) were independent
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Table 3. Results of multivariate Cox regression analyses of rebleeding, mortality, rebleeding, and mortality rates in patients with GOV1 bleeding

HR (95% Cl); P-value

Rating or unit

Rebleeding Mortality Rebleeding or mortality
Type of bleeding 1=not active; N/A 1.666 (0.415-6.688); 0.472 1.225 (0.471-3.185); 0.678
2=active bleeding
Type of treatment ~ 1=EVO; 2=EBL 8.758 (1.136-67.501); 0.037 2.376 (0.457-12.361); 0.304 5.139 (1.104-23.095); 0.033
Child-Pugh score score N/A 1.031 (0.595-1.786); 0.913 0.842 (0.543-1.304); 0.440
MELD score score 1186 (1.086-1.296); <0.001 1.225 (1.075-1.397); 0.002 1.233 (1.104-1.377); <0.001

Cl, confidence interval; EBL, endoscopic band ligation; EVO, endoscopic variceal obturation; GOV1, gastroesophageal varices type 1; HR, hazard ratio; MELD,

model for end-stage liver disease; N/A, not applicable.
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Figure 3. Cumulative rebleeding-free survival rates in patients with
GOV1 bleeding. EBL, endoscopic band ligation; EVO, endoscopic variceal
obturation.

predictors for rebleeding or mortality in patients with GOV1 bleed-
ing, while type of bleeding (B, 0.203; HR, 1.225; 95% Cl, 0.471-
3.185; P=0.678) and Child-Pugh score (B, -0.173; HR, 0.842; 95%
Cl, 0.543-1.304; P=0.440) were not associated with rebleeding-
free survival in multivariate analysis (Table 3).

DISCUSSION

Recent practice guidelines recommend EBL for treating bleeding
from EVs, while they recommend EVO for treating bleeding from
GOV2 or IGV1.” However, the optimal endoscopic treatment for
GOV1 remains controversial. This controversy might be caused by
the characteristics of GOV1. GOV1 shows characteristics of EVs as
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well as fundal varices. GOV1 is similar to EVs in terms of the size
and the route of portal blood flow to the varices, while it is similar
to fundal varices in terms of location. In patients with portal hy-
pertension, the portal blood flow is reversed through the right
and left gastric veins around the cardia in EVs and GOV1, while it
is through short and distal gastric vein around the gastric fundus
in fundal varices.” In addition, the size of GOV1 is usually smaller
than that of fundal varices. Therefore, some experts recommend
EBL for bleeding from GOV1."" However, GOV1 is located in the
stomach, the same location as with GOV2, where the underlying
submucosal layer is thicker than that in the esophagus, and is
continuously exposed to gastric acid and pepsin.”” Therefore, the
incidence of bleeding from EBL-induced ulcers may be more fre-
quent in the stomach than in the esophagus.”’ In addition, be-
cause of the thicker underlying submucosal layer over the varices
in the stomach, the size of the varices may be underestimated on
endoscopic observation. EBL is usually not recommended for large
varices (diameter >2 cm) because of the limited diameter of the li-
gator.” A thicker underlying submucosal layer could also interrupt
complete suction of the variceal column into the device before li-
gation. These characteristics could increase the risk of treatment
failure by EBL.

In our study, we noted a trend for higher hemostasis rate in 39
patients with active bleeding in the EVO group (100% vs. 82.6%
in the EBL group, P=0.078). This result is consistent with those of
two previous studies,”*’ while the hemostasis rate did not differ
between EBL and EVO in another study (Table 4).”' Since statisti-
cal non-significance could be due to relatively small number of
patients with active bleeding in each study, the data of our study
and those previous three studies™”**" were pooled together. Ac-
cordingly, 292 patients were treated, wherein EBL and EVO was
used in 133 and 159 patients, respectively. In this pooled data,
the hemostasis rate was significantly higher in the EVO group (144
of 159 patients, 90.6%) than in the EBL group (107 of 133 pa-
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Table 4. Summary of previous studies that have compared EBL and EVO for GOV1 bleeding

First author & i ol Number of pts  Control of active bleeding Rebleeding Mortality
(Year) (EBL vs. EVO) (EBL vs. EVO) (EBL vs. EVO) (EBL vs. EVO)
loetal” Prospective RCT 20vs. 21 43% vs. 85% (P=0.08) 55% vs. 26% (P=0.14) NA.
Tanetal” Prospective RCT 26vs. 27 N.A. 42.3%vs. 25.9% (P=NS) NA.

Fl Aminetal”  Prospective RCT 75vs. 75 81% vs. 91% (P=0.07) 16% vs. 6% (P=NS) 1.3% vs. 6.6% (P=NS)
Loetal’ Retrospective study 44vs.118 85% vs. 89% (P=0.70) 6% Vs. 6% (P=NS) 23% vs. 14% (P<0.001)
This study Retrospective study 51vs.40 82.6% vs. 100% (P=0.078)  15.1% vs. 3.6% (P=0.004) 14.5% vs. 6.9% (P=0.050)

EBL, endoscopic band ligation; EVO, endoscopic variceal obturation; N.A., not available; NS, not significant; RCT, randomized controlled trial.

tients, 80.5%; P=0.013). Although this analysis is not sufficient to
confirm that EVO is superior to EBL for hemostasis of active bleed-
ing from GOV1, it suggests that the superior efficacy of EVO over
EBL may be confirmed in a large-scale study.

Four previous studies™'****" compared rebleeding after hemo-
stasis of bleeding from GOV1. Rebleeding rates did not differ be-
tween EBL and EVO in three studies,”™'**" while one study showed
a trend for higher rebleeding rates in the EBL group than in the
EVO group (16.0% vs. 6.7%, P=0.071).” Although a previous
study suggested that rebleeding rate did not differ between EBL
and EVO, the incidence of ulcer bleeding from GOV1 and the
number of patients who died due to bleeding from GOV1 was sig-
nificantly higher in the EBL group.”’ In the present study, the re-
bleeding rate was significantly higher in the EBL group than in the
EVO group (P=0.004) and the type of treatment was one of the
independent predictive factors for rebleeding in multivariate anal-
ysis. Our results suggest that EVO is superior to EBL for the pre-
vention of rebleeding in patients with bleeding from GOV1.

This study showed a trend for higher survival rates in the EVO
group as compared to those in the EBL group (P=0.050), while
the rebleeding-free survival rate was significantly higher in the
EVO group (P=0.001). Furthermore, similar to the results of multi-
variate analysis for rebleeding, the type of treatment and the
MELD score were independent predictors for rebleeding-free sur-
vival in patients with bleeding from GOV1. One previous study
showed a trend for higher mortality rates in the EVO group than
in the EBL group (6.7% vs. 1.3%, P=0.096),” while the mortality
rate within 42 days was significantly lower in the EVO group (14%
vs. 23%, P<0.001).”' This discrepancy in the treatment's effect on
survival among studies could be due to different etiology and pa-
tient health status including remnant liver function of the patients
included in each study. In addition, this discrepancy could be ex-
plained as follows: previous studies excluded patients with HCC
only when it progressed to the advanced stage. Therefore, some
number of patients with non-advanced HCC were included in their
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studies, and this may have affected survival rates because the
prognosis of patients with HCC differs considerably from that of
those without HCC. In contrast, in the present study, all patients
with HCC were excluded.

In conclusion, as compared to EBL, EVO showed significantly
lower rebleeding rates, significantly higher rebleeding-free surviv-
al rates, and a trend for higher hemostasis and survival rates. EVO
is considered to be a better therapeutic option for bleeding from
GOV1.
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