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Background/Aims: To evaluate the long-term efficacy and safety of endoscopic
injection of N-butyl-2-cyanoacrylate (NBC; Histoacryl) for treatment of bleeding
gastric varices.

Methods: We retrospectively analyzed the records of 455 patients with gastric var-
iceal hemorrhage (GVH) who were consecutively treated with NBC from January
2004 to July 2013, with a mean follow-up period of 582 days. The patients’ endo-
scopic findings, initial hemostasis, complications, rebleeding rates, and bleed-
ing-related death rates were reviewed.

Results: Hemostasis was achieved initially in 96.9% (441/455) of patients; rebleed-
ing occurred in 35.2% (160/455), and the bleeding-related death rate was 6.8% (31/455)
during follow-up. Complications included fever (6.8%), abdominal pain (3.7%),
diarrhea (1.3%), spontaneous bacterial peritonitis (0.7%), bacteremia (0.4%), and
embolism (0.2%). A red-color sign on concomitant esophageal varices (EVs) (p =
0.002) and previous history of variceal bleeding (p < 0.001) were significant risk
factors for rebleeding within 1 year. The Child-Pugh score (p < 0.001), presence of
hepatocellular carcinoma (p = 0.001), and failure of initial hemostasis (p < 0.001)
were the risk factors most closely associated with bleeding-related death.
Conclusions: This study provides a comprehensive overview of the outcomes and
prognostic factors of patients with GVH. The results may help in the selection of
effective treatment strategies for patients with GVH.

Keywords: Esophageal and gastric varices; Cyanoacrylates; Hemostasis; Endos-
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INTRODUCTION

rebleeding rate 0f34% to 89% [4].
Treatment options for GVH include endoscopic

The prevalence of gastric varices (GVs) in patients with
portal hypertension varies from 18% to 70% [1,2]. Al-
though gastric variceal hemorrhage (GVH) is less com-
mon than esophageal variceal hemorrhage, it tends to
be more severe, requires more transfusions, and has
a higher mortality rate (45%) [3]. GVH also has a high
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treatment (including sclerotherapy and band ligation),
transjugular intrahepatic portosystemic shunt cre-
ation, and balloon-occluded retrograde transvenous
obliteration. Although limited data exist on the opti-
mal management for GVH, the first-line treatment re-
cently advocated for GVH is endoscopic obliteration
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using N-butyl-2-cyanoacrylate (NBC; Histoacryl, B.
Braun Dexon GmbH, Spangenberg, Germany) [5,6].

NBC polymerizes from liquid glue to a plastic cast
on contact with blood in the varix; this can control ac-
tive variceal bleeding [7]. NBC injection achieves pri-
mary hemostasis in 70% to 100% of patients with acute
GVH and has a low complication rate [6,8,9]. Eighty
percent of cases of rebleeding occur within 1 year [10].
Despite published reports, limited data exist on
rebleeding rates according to time, predictors of bleed-
ing-related death, and long-term efficacy and safety of
endoscopic obliteration of GV with NBC.

Therefore, we evaluated the long-term efficacy and
safety of endoscopic gastric variceal obliteration (GVO)
with NBC to treat GVH. The efficacy, prevalence of
complications, ability to predict rebleeding, and bleed-
ing-related death rate were analyzed.

METHODS

Patients

Four hundred and fifty-five patients who were diag-
nosed with GVs and underwent variceal obliteration
with NBC at Chonnam National University Hospital,
Gwangju, Korea, from January 2004 to July 2013 were
selected retrospectively. Patients diagnosed and treat-
ed at other institutions before referral to our center
were excluded. The patients were followed until death
or until July 2013. Patients’ demographics, etiology of
GV, Child-Pugh score, endoscopic findings, effective-
ness of endoscopic treatment, and clinical and endo-
scopic follow-up were recorded and analyzed.

Endoscopic GV obliteration using NBC

Patients with upper gastrointestinal bleeding and
features suggesting cirrhosis underwent upper en-
doscopy as soon as possible after admission (within 12
hours).

Endoscopy was performed using a forward-viewing
endoscope (GIF Q 260, Olympus, Tokyo, Japan). Histo-
acryl (NBC) was prepared as follows: the injection nee-
dle was primed with water followed by a 1:1 mixture of
Histoacryl and Lipiodol (Guerbet, Roissy, France). The
varices, depending on their size, were injected with a
bolus of 1 to 4 mL of the solution.
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A disposable sclerotherapy needle (needle diameter,
2.3 mm; MTW, Endoskopie, Wesel, Germany) was used
for injection. The catheter was introduced into the
working channel of the endoscope and advanced. Fol-
lowing localization of the bleeding varix, the needle
was exposed and inserted into the base of the varix,
and an assistant injected the Histoacryl-Lipiodol mix-
ture. After removal of the needle from the varix, the
assistant injected normal saline to flush the remain-
ing glue from the catheter. Both the endoscopist and
endoscopy assistant used goggles as part of the univer-
sal precaution guidelines and to decrease the likeli-
hood of'accidental glue-induced damage to their eyes.

Definition

Active GVH was defined as spurting or oozing of
blood from a GV. Evidence of recent bleeding was de-
fined as the presence of a white nipple or red plugs.
GVs were categorized according to the classification
system used by Sarin and Kumar [1]: a GOV type 1
(GOV1) appears as a continuation of esophageal varices
(EVs), extending for 2 to 5 cm below the gastroesopha-
geal junction whereas a GOV type 2 (GOV2) extends
beyond the junction into the fundus of the stomach [1].
The morphology of the GV was classified according to
the system proposed by Hashizume et al. [11]: tortuous
(F1), nodular (F2), or tumorous (F3).

Successful initial hemostasis was defined as cessa-
tion of bleeding with no recurrence for 2 days [10].
Rebleeding was defined as bleeding related to esopha-
geal and GVs, a new onset of hematemesis, coffee
grounds vomitus, hematochezia, or melena, with a
pulse rate > 100 beats per minute and blood pressure <
9o mmHg after a 24-hour period of stable vital signs
and normal hemoglobin concentration [12]. Bleed-
ing-related death was defined as any death within 6
weeks of the index bleeding [13].

Ethics statement

Written informed consent was obtained from all pa-
tients regarding the nature and the purpose of the
treatment, and this study was approved by the Institu-
tional Review Board of Chonnam National University
Hospital.
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Statistical analysis

Continuous variables are expressed as means + stan-
dard deviation. Student t test and Pearson chi-square
test were used to compare the baseline characteristics
of the patients. Factors that were significant on uni-
variate analysis were entered into a stepwise multivar-
iate analysis to determine which risk factors retained
statistical significance and which were merely depen-
dent on other factors. Kaplan-Meier analysis was used
to examine the cumulative survival and time to death
and the log-rank test was used to compare differenc-
es between groups. Null hypotheses of no difference
were rejected if p values were < 0.05, or equivalently, if
the 95% confidence intervals of odds ratio estimates
excluded one. We performed the statistical analysis
using SPSS version 20.0 (IBM Co., Armonk, NY, USA).

Table 1. Baseline clinical characteristics of enrolled patients

KJIM™

RESULTS

Baseline characteristics

The baseline clinical characteristics and endoscopic
findings of the enrolled patients are shown in Tables 1
and 2. The mean duration of follow-up was 582.8 days
(range, 1 to 2,938). The mean age of patients was 57.65
years (range, 22 to 96). There were 379 males (83.3%)
and 76 females (16.7%). One hundred and twenty-nine
patients (28.4%) were positive for hepatitis B surface
antigen (HBsAg), 33 (7.3%) were antibody-positive for
hepatitis C virus, 217 (47.7%) were chronic alcohol
drinkers, and 54 (11.9%) had a multifactorial liver dis-
ease. The patients’ Child-Pugh classes were: A, 23.5%;
B, 54.9%; and C, 21.5%. One hundred and eighteen
patients (25.9%) had concomitant hepatocellular car-
cinoma (HCC). Two hundred and forty-seven patients
(54.3%) had a previous history of variceal bleeding. The
form of GVs was F1 in 41 patients (9%), F2 in 190 (41.8%),
and F3 in 224 (49.2%). Two hundred and eighty patients

Characteristic Value

No. of patients 455
Male 379 (83.3)
Mean age, yr 57.65 (22—90)

Etiology of liver cirrhosis
Hepatitis B/Hepatitis C
Alcohol
Combined
Others
Child-Pugh score A/B/C
Associated with hepatocellular carcinoma
Previous history of variceal bleeding
Active alcohol drinker
Previous use of § blockers
Hemoglobin, g/dL
Systolic blood pressure, mmHg
Na, mEq/L
Creatinine, mg/dL
MELD score
Total follow-up duration, day

129 (28.4)/33 (73)
217 (47.7)
54 (11.9)
22 (4.8)
107 (23.5)(250 (54.9)/98 (21.5)
118 (25.9)
247(54.3)
208 (457)
363 (79-8)
8.58 £ 2.20
106.62 * 23.21
135.59 % 4.64
0.99 + 0.60
13.36 +5.05
582.8 (1-2,938)

Values are presented as number (%), mean (range), or mean + SD.

MELD, model for end-stage liver disease.
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Table 2. Endoscopic findings of enrolled patients
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Characteristic

No. (%)

Form of gastric varices
F1/F2/F3
Sarin classification of gastroesophageal varices
GOV1/GOV2
Presence of concomitant esophageal varices
F3
Presence of red-color sign
Bleeding appearance

Active spurting/stigmata of recent hemorrhage

41(9.0)/190 (41.8)/224 (49.2)
280 (61.5)/175 (38.5)

152 (33.4)
264 (58.0)

142 (31.2)/313 (68.8)

Table 3. Result of gastric variceal obliteration using N-butyl

cyanoacrylate

Variable Value

Initial hemostasis 441(96.9)

Mean dosage of Histoacryl, mL 1.02 + 0.733

Time to rebleeding
<1wk 24 (5.3)
<2wk 31 (6.8)
<1mon 58 (12.7)
<6 mon 125 (27.5)
<1yr 160 (35.2)

Time to rebleeding, day 98.78 £102.89

Bleeding-related deaths 31(6.8)

Complications 154 (33.8)
Fever 31 (6.8)
Abdominal pain 17(3.7)
Diarrhea 6(13)
Spontaneous bacterial peritonitis 3(0)
Bacteremia 2(0.4)
Embolism 1(0.2)

Values are presented as number (%) or mean =+ SD.

(61.5%) had GOV1 and 175 (38.5%) had GOV2.

Results of sclerotherapy with NBC

The results of GVO with NBC are shown in Table 3.
The overall success rate of initial hemostasis (no re-
current bleeding within 48 hours) was 96.9% (441/455).
A mean dose of 1.02 + 0.733 mL NBC was injected in
each patient. Rebleeding occurred in 160 patients
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(35.2%) within 1 year. The bleeding-related death rate
was 6.8% (31/455). Treatment-related complications oc-
curred in 33.8% of patients (154/455).

Rebleeding according to liver function and classifi-
cation of GVs

The rates of rebleeding for F1, F2, and F3 GVs were
10%, 41.9%, and 48.1%, respectively. The rate of re-
bleeding was 65.6% for patients with GOV1 and 34.4%
for patients with GOV2. The rates of rebleeding were
23.4% for patients with Child-Pugh class A liver dis-
ease, 55% for patients with class B, and 21.5% for pa-
tients with class C.

Predictive factors for rebleeding according to time
The analyses of potential predictive factors for re-
bleeding according to time are illustrated in Table 4.

Univariate analysis showed that concomitant F3 EV
(p = 0.011) and failure of initial hemostasis (p = 0.004)
were associated with rebleeding within 2 weeks. On
multivariate analysis, concomitant F3 EV (p = 0.018)
and failure of initial hemostasis (p= 0.008) were asso-
ciated with rebleeding within 2 weeks.

Univariate analysis showed that concomitant F3 EV
(p = 0.009), the red-color sign on concomitant EV (p =
0.001), serum sodium concentration < 135 mEq/L (p =
0.046), and a previous history of variceal bleeding (p <
0.001) were associated with rebleeding within 1 year.
On multivariate analysis, the red-color sign on con-
comitant EV (p = 0.002) and previous history of varice-
al bleeding (p < 0.001) were associated with rebleeding
within 1 year.
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Table 4. Multivariate analysis of potential predictive factors for rebleeding according to time

Variable Relative hazard 95% CI pvalue
Rebleeding within 2 weeks
Concomitant EV F3 2.469 1.171-5.203 0.018
Initial hemostasis 5.464 1.569-18.867 0.008
Rebleeding within 1 year
Red-color sign on concomitant EV 1.935 1.281-2.923 0.002
Previous history of variceal bleeding 2.359 1.569-3.547 < 0.001

CI, confidence interval; EV, esophageal varice.

Table 5. Multivariate analysis of potential predictive factors for bleeding-related death

Variable Relative hazard 95% CI p value
Child-Pugh score C 11.849 4.774—29.408 <0.001
Associated HCC 4396 1.845-10.476 0.001
Failure of initial hemostasis 20 5.007—76.923 < 0.001
CI, confidence interval; HCC, hepatocellular carcinoma.
Cause of bleeding-related death
N CPT score A
During the long-term follow-up, 31 patients (6.8%) 10 = i
died. Seventeen (54.8%) died of hepatic failure, nine CPT score B
(29%) of recurrent bleeding, three (9.7%) as a conse- 05
quence of initial hemostasis failure, and two (6.5%) due
to progression of HCC. - CPT score C
206
Predictive factors for bleeding-related death e
An analysis of potential predicting factors for bleed- :g 04
ing-related death is shown in Table 5 and Figs. 1-3. S
Univariate analysis showed that a red-color sign on CPT classification
concomitant EV (p = 0.018), the Child-Pugh score (p < 0.2 e
o0.001), the model for end-stage liver disease (MELD) - T encored
score = 25 (p = o.o11), associated HCC (p < 0.001), and p<0.001 ++ CPT B-censored
failure of initial hemostasis (p = 0.001) were associated | CPTCreensored
with bleeding-related death. On multivariate analysis, 0 10 20 30 40 50

the Child-Pugh score (p < 0.001), HCC (p = 0.001), and
failure of initial hemostasis (p < 0.001) were associated
with bleeding-related death.

DISCUSSION

The reported GVH-related mortality rate is ~30% in
patients with portal hypertension [14,15]. Furthermore,
GVH can cause bacteremia and spontaneous bacter-
ial peritonitis, which can exacerbate decompensated

http://dx.doi.org/10.3904/kjim.2014.29.4.437

Follow-up (day)

Figure 1. Kaplan-Meyer analysis of bleeding-related deaths
according to Child-Pugh classification by log-rank test (p <
0.001). CPT, Child-Pugh-Turcott.

liver function [16]. Therefore, prophylaxis and control
of GVH are crucial for improving survival in portal
hypertension patients. Although survival rates have
improved, the bleeding related-mortality rate remains
as high as 20% [17].

Hemorrhage from GVs is generally more serious
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Figure 2. Kaplan-Meyer analysis of bleeding-related deaths
according to the absence or presence of hepatocellular car-
cinoma (HCC) by log-rank test (p < 0.001).

and more often fatal than is hemorrhage from EVs [3].
Treatment of GVs is difficult, and the long-term effi-
cacy and safety of the widely used NBC injection scler-
otherapy have not been established. Although some
recent studies have described the efficacy and safety of
NBC sclerotherapy [8-10,18], a study involving a larger
population of patients was required.

The present large retrospective study has demon-
strated the long-term efficacy and safety of GVO using
NBC for controlling GVH. The ability to obtain initial
hemostasis, the low prevalence of serious complica-
tions, and the relatively favorable risk of rebleeding
and bleeding-related death are all advantages of NBC
sclerotherapy. The rate of initial hemostasis with NBC
injection was 96.95%, which is consistent with the
90% to 97% reported by other studies [19-21].

Some studies have reported an early rebleeding rate
of 0% to 28% within 48 hours [3,7,10] and rebleeding in
23.3% of patients from 3 days to 16 months after GVO
[6]. Consistent with those reports, bleeding recurred
in 5.3%, 6.8%, 12.7%, 27.5%, and 35.2% of our patients
within 1, 2, 4 weeks, 6 months, and 1 year after NBC
sclerotherapy, respectively. We also analyzed the pre-
dictive factors for rebleeding according to elapsed time
after treatment, failure of initial hemostasis, and con-
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Figure 3. Kaplan-Meyer analysis of bleeding-related deaths
according to success or failure of initial hemostasis by log-
rank test (p < 0.001).

comitant F3 EV within 2 weeks. A red-color sign on
concomitant EV and previous history of variceal bleed-
ing were associated with rebleeding within 1 year.
Concomitant F3 EV and a red-color sign on concomi-
tant EV were significant risk factors for acute and late
rebleeding. Therefore, concomitant high-risk EV
should be treated with prophylactic EV ligation after
GVO as soon as possible. Inconsistent with other stud-
ies [3,19], we found that the size of GV, location of GV
(GOV1 vs. GOV2), and Child-Pugh score were not asso-
ciated with rebleeding. We hypothesized that this dif-
ference was associated with frequent rebleeding due to
concomitant EV, which may act as a confounding fac-
tor. The Child-Pugh score was not associated with
rebleeding but was related to bleeding-related death.
According to one study [13], the 6-week mortality rate
of uncontrolled GV bleeding is 25% to 30%. Another
study found a mortality rate of 12.5% due to rebleeding
immediately after NBC sclerotherapy [6]. After con-
trolling GVH with NBC, the bleeding-related death
rate in our study was 6.8%, which is consistent with
the other reports [8,10].

The Child-Pugh score, concurrent HCC, and failure
of initial hemostasis were most predictive of bleed-
ing-related death. Some studies have shown that the
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Child-Pugh score and associated HCC are risk factors
for bleeding-related death [6,22,23], while another
study reported that MELD score is a risk factor [24,25];
our study showed these relationships only on univari-
ate analysis.

Treatment-related complications occurred in 34.1%
of our patients, a result comparable to previous re-
ports. Our study had several limitations. First, it was a
retrospective single-center study, so the results may
not be generalizable to other patient populations.
Second, follow-up endoscopy was not performed in all
patients

In conclusion, NBC injection for treatment of GVH
is a highly effective (96.9%) and safe method of achiev-
ing primary hemostasis. The complication rate was
33.8%, but most complications were not serious.

Concomitant F3 EV and red-color sign on concomi-
tant EV were significant risk factors for acute and de-
layed rebleeding. Therefore, concomitant high-risk EV
should be treated with prophylactic EV ligation after
GVO as soon as possible.

The Child-Pugh score, concurrent HCC, and failure
of initial hemostasis were significantly associated with
the bleeding-related death rate.

This study provides a comprehensive overview of the
survival outcomes and prognostic factors of patients

KEY MESSAGE

1. The rate of initial hemostasis of gastric variceal
obliteration using N-butyl-2-cyanoacrylate in
patients with gastric variceal hemorrhage was
06.9%; rebleeding occurred in 35.2% of patients,
and the bleeding-related death rate during the
follow-up was 6.8%.

2. Rebleeding occurred in 35.2% of patients within
1 year. Concomitant F3 esophageal varice (EV)
and failure of initial hemostasis were associated
with rebleeding within 2 weeks. Concomitant
EV, red-color sign, association with hepatocel-
lular carcinoma (HCC), and previous history of
upper gastrointestinal bleeding were associated
with rebleeding within 1 year.

3. Predictors for bleeding-related death were the
Child-Pugh score, association with HCC, and
failure of'initial hemostasis.
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with GVH in a single center. The results may help
physicians to select an effective treatment strategy for
patients with GVH.
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