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Abstract

Aim of the study: Gastric variceal bleeding is more severe and fatal than esophageal bleeding. Injection of
cyanoacrylate into bleeding gastric varices is recommended, but prophylactic injection is debatable. Aim of
this study is to evaluate prophylactic cyanoacrylate injection into gastric extension of esophageal varices type 2
(GOV2).

Material and methods: This randomized controlled trial included 75 patients (3 groups) with risky or bleeding
esophageal varices and non-bleeding GOV2. Group A received a cyanoacrylate GOV2 injection, esophageal vari-
ceal band ligation (EBL), and B-blocker (BB); group B received EBL and BB; and group C received EBL. Follow-up
for > 24 weeks to check for bleeding or death was performed.

Results: Baseline variables were comparable among the 3 groups. During follow-up (median, 37.5 weeks), in-
creasing gastric extension and or bleeding risk signs were significantly lower in group A (0%) than B (12%) and C
(32%) (p < 0.001). Bleeding occurred more in groups B (24%) and C (24%) than in A (8%) (p = 0.2). Gastric
extension size was an independent predictor of bleeding (p = 0.03). Portal hypertensive gastropathy (PHG)
decreased in groups A (24%) and B (24%) more than in C (8%) (p = 0.5). Mortality rates were 0.0% in group A,
8% in B, and 4% in C (p = 0.2).

Conclusions: Prophylactic cyanoacrylate injection into GOV2 before EBL significantly decreased the varix size
and risk signs for bleeding with a statistically insignificant tendency to decrease the bleeding rate. A large gas-
tric extension was an independent predictor of bleeding. Adding B-blockers can potentially decrease PHG and
bleeding risk. An independent study with a larger sample size is recommended to confirm the rate of bleeding
and test the mortality difference.
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Introduction

Gastroesophageal varices are detected in approxi-
mately 50% of patients with liver cirrhosis. Their pres-
ence correlates with the severity of liver disease. Al-
though only 40% of Child-Pugh class A patients have
varices, about 85% of Child-Pugh class C patients have
varices [1, 2]. Variceal hemorrhage occurs at a yearly

rate of 5-15%, and the 6-week mortality after hemor-
rhage is about 20% [3, 4]. In general, variceal bleeding
ceases spontaneously in 40-50% of patients, but the in-
cidence of early re-bleeding ranges between 30% and
40% within the first 6 weeks after the attack. Around
40% of all re-bleeding episodes occur within the first
5 days [5, 6]. Gastric varices (GVs) bleed less frequent-
ly than esophageal varices (EVs) and are responsible
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for 10-30% of all variceal hemorrhages [7]. However,
gastric variceal bleeding tends to be more severe than
esophageal with a greater need for blood transfusion
and a higher mortality [8-10].

Gastric varices are frequently associated with EVs,
either as an isolated GV or as an extension of an EV.
Extension on the lesser curvature is known as gastro-
esophageal varices type 1 (GOV1), and extension into
the fundus is known as gastroesophageal varices type 2
(GOV2) [8]. The 2-year incidence of bleeding of GOV2
is > 50% [8]. The incidence of bleeding may be associ-
ated with the severity of liver disease or risky signs of
bleeding over the varices [11]. Primary prophylaxis of
EVs is well established with esophageal band ligation
(EBL) for high-risk EVs with or without p-blockers
[12]. In patients with GOV2 and high-risk EVs, it is
not known whether EBL without intervention for gas-
tric extension can increase the chance of bleeding from
GVs and PHG.

The management of GVs has not been studied as
well as EVs, and both evaluation and treatment remain
controversial [13]. Cyanoacrylate injection for rapid
control of variceal bleeding was originally reported by
Soehendra et al. [14]. This method has been suggested
for treatment of GV bleeding by the American Society
for Gastrointestinal Endoscopy [15], the Baveno con-
sensus [12], and the National Institute for Health and
Clinical Excellence guideline [16]. Whether or not cy-
anoacrylate can be used as a primary prophylaxis for
GVs has not been established. The Baveno VI criteria
recommended that more studies be conducted in this
area [12]. The study aim was to evaluate the efficacy
of cyanoacrylate injection for primary prophylaxis of
GOV?2 associated with a high risk of bleeding EV's be-
fore EBL.

Material and methods

This randomized parallel controlled trial included
75 patients with liver cirrhosis and bleeding or high risk
of bleeding EVs associated with GOV2, which had not
previously bled or been treated by injection. The pa-
tients were enrolled consecutively from the Gastro-
enterology Department of Benha University Hospital
and Ahmed Maher Teaching Hospital from November,
2018 to December, 2019. This study was approved
by the Benha Faculty of Medicine Institutional Re-
view Board and Ethics Committee (approval number:
PACTR202008491799224).

Bleeding EVs were identified by the presence of
an esophageal bleeding spurter, a recent clot over the
bleeding site, oozing from the varices, or the white nip-
ple sign. High-risk EVs were identified as grades II-IV

according to De Franchis (2005) [17] or the presence
of signs of impending rupture or red color signs ac-
cording to Beppu et al. (1981) [18]. Red color signs
refer to dilated small vessels or microtelangiectasia on
the variceal surface and are subdivided into cherry red
spots, red wale markings, hemocystic spots, or diffuse
redness.

Patients with upper gastrointestinal bleeding were
vitally stabilized before being asked if they were will-
ing to enroll in the study if they were eligible after the
endoscopic examination. Eligible patients who were
screened for EVs were asked to enroll in the study.
Patients who refused to be enrolled in the study, had
active or previous bleeding from GVs, had expected
impending bleeding from GVs, and who had any con-
traindication to P-blockers (bronchial asthma, bron-
chospasm, severe peripheral arterial disease, including
Raynaud’s syndrome, slow heart rate, or uncontrolled
heart failure), were already on B-blockers before pre-
sentation, or had hepatic encephalopathy were also
excluded.

The patients were previously randomized by
a computer program to 3 groups by block randomiza-
tion (n = 25 each). The random allocation remained
concealed from the investigator in an opaque envelope
until endoscopic examination was performed and the
patient was confirmed to be eligible for the study, after
which the envelope was opened to allocate the patient.

In group A, the GVs were injected with cyanoacry-
late mixed 1 : 1 with Lipidol. The number of ampoules
was decided according to the varix size with an attempt
to solidify the varix in one session. The EVs were band-
ed in the same session. The number of bands was de-
cided according to the number, grade, and extension
of the varices. The patients were started on carvedilol
48 hours after the procedure or successful initial he-
mostasis if they came in with active esophageal vari-
ceal bleeding. Carvedilol was given in the form of an
oral tablet with an initial dose of 6.25 mg daily, which
was titrated according to heart rate and blood pressure
each week. The target was a 25% decrease in heart rate
from baseline provided that the systolic blood pressure
did not decrease below 90 mmHg and heart rate did
not decrease below 60.

In group B, patients underwent EBL and started
carvedilol without GV injection. In group C, patients
underwent EBL only.

During upper GI endoscopic examination, the
grade and risk of EV's were reported according to Bep-
pu et al. and De Franchis [17, 18]. The GV extension
size was measured according to an endoscopic retro-
grade cholangiopancreatography cannula calibrat-
ed for each 0.5 cm. Large GVs were defined as those
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> 2 cm. PHG was reported as none, mild, or severe ac-
cording to Carpinelli et al. (1997) [19].

Follow-up endoscopy appointments were set each
month from the index endoscopy or until the end
point. The end point was identified as eradication of
EVs in all groups, with complete obturation of GVs
in group A, upper GI bleeding, or death. During fol-
low-up endoscopy, testing for complete obturation of
GVs and cyanoacrylate injection if indicated was per-
formed in group A. The size of GVs was measured in
all groups, and signs of impending rupture or not were
reported. The grades of EVs and PHG, if identified,
were also reported. Follow-up was performed clinical-
ly or by phone contact with patients who refused to
continue for endoscopic follow-up or those who did
not show up so that we could determine the incidence
of bleeding or mortality. Follow-up was continued for
> 24 weeks after enrollment of the last patient.

All patients included in this study also were sub-
jected to full history taking, clinical examination, and
laboratory investigations, including complete blood
cell count, liver profile tests, prothrombin time and

Assessed for eligibility criteria
(N =1683)

Excluded (n = 608)
Did not meet inclusion criteria or
had exclusion criteria (n = 590)
Refused to consent (n = 18)

Grade I1-1l esophageal with non-bleeding
gastric extension type 2 (n = 75),
randomized into 3 groups
(n=175)

[

]

]

Y

Allocated to cyanoacrylate|
injection + esophageal
band ligation + carvedilol
(n=25). Withdrew consent|
= one patient

Allocated to esophageal
band ligation + carvedilol
(n=25).
Withdrew consent =
no patient

Allocated to esophageal
band ligation (n = 25).
Withdrew consent =
no patient

\4

Y

\ 4

Lost follow-up endoscopy
=no
Lost follow-up mortality
and bleeding = no

Lost follow-up endoscopy
= one
Lost follow-up mortality
and bleeding = no

Lost follow-up endoscopy
=one
Lost follow-up mortality
and bleeding = no

\ 4

\ 4

\ 4

Analyzed for endoscopy
outcome = 24
Analyzed for mortality and
bleeding outcome = 24

Analyzed for endoscopy
outcome = 24
Analyzed for mortality and
bleeding outcome = 25
Withdraw consent =
no patient

Analyzed for endoscopy
outcome = 24
Analyzed for mortality and
bleeding outcome = 25
Withdraw consent =
no patient

Fig. 1. CONSORT flow diagram for the clinical trial

activity determined by the international normalized
ratio, and serum creatinine. The Model for End-Stage
Liver Disease (MELD) score and Child-Pugh classifi-
cation according to the modified Child-Pugh criteria
[20] were calculated. Abdominal ultrasonography was
also performed and reported.

Statistical methods

Sample size was calculated on the basis of the es-
timated incidence rate of bleeding in GOV?2 as 55%.
A minimum sample size of 21 patients was needed in
each group to detect a change from 55% to 20% with
a confidence of 90% and 80% power of the study. Com-
parisons among the 3 treatment groups were made by
performing the chi square test for dichotomous or cat-
egorical variables and the ANOVA test for continuous
variables. Non-parametric tests were used when indi-
cated. Outcomes were identified as bleeding, death,
and change in GVs, EVs, or PHG. Test variables were
considered as pre-treatment clinical, laboratory, ultra-
sonographic, and endoscopic parameters. Mortality
was reported as percent and per person-year. Surviv-
al analysis was performed to compare the 3 treatment
groups regarding the time free of bleeding. Because
bleeding was found in a sufficient number of patients,
univariate and multivariate analysis was performed to
identify independent predictors of bleeding.

Results

Between November, 2018 and December, 2019,
683 patients with liver cirrhosis were assessed for el-
igibility criteria. Among them, 590 patients were ex-
cluded because they did not meet the criteria, and
18 patients refused to be enrolled in the study. Figure 1
shows the CONSORT flow diagram of the clinical trial.
During the study, one patient withdrew consent after
allocation and two patients refused the second endos-
copy. Therefore, baseline data were available for only
74 patients and follow-up endoscopic data were avail-
able for 72 patients. Table 1 shows a comparison among
the groups regarding baseline variables. There were no
significant differences in baseline demographic, clin-
ical, laboratory, abdominal ultrasound or endoscopic
characteristics among the 3 groups.

Out of the 24 patients in group A, 15 (62.5%) patients
achieved complete obturation of GVs in one session.
Eight (33.6%) patients needed a second session to achieve
obturation. Only one patient needed a third session.
The median number of cyanoacrylate ampoules need-
ed to achieve obturation was 2 (range, 1-5). The median
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Table 1. Comparison of baseline variables among the 3 groups

Variables Group A Group B Group C P-value
n=24 n=25 n=25
Age (years), mean +SD 50.5+12.9 56.8 £10.6 52 £10.7 0.1
Sex (male), n (%) 16 (66.7) 17 (68) 14 (56) 0.6
History, n (%)
Anti-bilharzial treatment 14 (58.3) 6 (24) 9(36) 0.7
Surgery 4(16.7) 3(12) 2(8) 0.7
Blood transfusion 5(20.8) 5(20) 2(8) 0.4
Diabetes 4(16.7) 3(12) 10 (40) 0.04
Gastrointestinal bleeding 7(29.2) 5(20) 3(12) 03
Clinical examination, n (%)
Pallor 2(8.3) 7(28) 4(16) 0.2
Jaundice 1(4.2) 6 (24) 1(4) 0.03
Palpable liver 6 (25) 5(20) 3(12) 0.5
Splenomegaly 22(91.7) 24 (96) 24 (96) 0.5
Investigations, mean £5D
Hemoglobin (g/dl) 113114 117114 11.7 £1.6 0.5
WBC (x 1000/mm?) 5.2 +3.1 45+1.5 48126 0.6
Platelets (x 1000/mm?) 102 £52 100 +41 85 +33 03
INR 13 40.2 1.2 0.2 1.3 10.2 0.6
ALT (1U/1) 33.6 £16.1 343 £16.8 40.8 +23.4 0.3
AST (IU/1) 39.6 £24.1 326 £14.1 403 £18.2 0.3
Total bilirubin (mg/dl) 1.5 0.7 19+14 21417 0.7
Direct bilirubin (mg/dl) 07104 09119 0911 0.6
Serum albumin (g/dI) 3.4104 35105 33105 0.3
Serum creatinine (mg/dl) 0903 0903 11405 0.2
AFP (1U/1) 54.8 £175 8.9 189 13.1£135 0.2
Cause of cirrhosis (HCV), n (%) 20(83.3) 21 (84) 20 (80) 0.9
Abdominal ultrasound, mean +SD
Liver span (cm) 14.1 4122 144 £13 141 £1.22 0.6
Spleen size (cm) 17.2+2.4 168 +1.5 166 +1.3 0.4
Portal vein diameter (mm) 126 £29 13.2 405 124 £39 0.4
HCC, n (%) 3(12.5) 1(4) 3(12) 0.7
MELD score, mean +SD 11.6 +£3.9 11 4.1 13.1 £4.7 0.2
Child-Pugh class, n (%) 0.1
A 17 (70.8) 22 (38) 15 (60)
B 7(27.2) 3(12) 8(32)
C 0(0) 0(0) 2(8)
Esophageal varices, n (%) 0.3
Grade Il 14 (58.3) 20 (80) 17 (68)
Grade Ill 10 (41.7) 5(20) 17 (68)
Gastric extension, n (%) 0.4
Small size (< 2 cm) 19(79.2) 22 (88) 22 (88)
Large size (> 2 cm) 5(20.8) 3(12) 3(12)
Portal hypertensive gastropathy, n (%) 0.6
Mild 17 (70.8) 17 (68) 20 (80)
Severe 7(29.2) 7(32) 5(20)
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Table 2. Comparison of study outcomes among the 3 groups

Variables Group A Group B Group C P-value
n=24 n=24 n=24
Gastric varices changes, increased size or risk, n (%) 0 (0%) 5(20.8%) 11 (45.8%) 0.005
Portal hypertensive gastropathy changes, n (%)
Decrease 6 (25) 6 (25) 2(8.3) 0.5
Same 9(37.5) 10 (41.7) 13 (54.2)
Increase 9(37.5) 9(37.5) 10 (41.7)
Bleeding*, n (%) 2(8.3) 6 (24) 6 (24) 0.2
Death*, n (%) 0(0) 2(8) 1(4) 0.2

*Bleeding and death were measured in 24 patients in group A and 25 patients each in groups Band C.

number of sessions of EBL needed to achieve EV eradi-
cation was 3 (range, 2-5).

The mean follow-up duration was 36.7 £17.9 weeks
(1-60 weeks). The total follow-up duration was 2718
weeks (52.3 person years). Table 2 shows a comparison
of the study outcomes of GV changes, bleeding, death,
and PHG changes among the 3 groups.

Gastric varices changes

There was a significant difference in the number
of patients showing an increase in GV sizes and risky
signs of bleeding among the groups. Group A had no
patients (0%), group B had 5/24 (20.8%), and group C
had 11/24 (45.8%) showing an increase in GV sizes or
presence of risky signs of bleeding (p = 0.005).

Bleeding

During follow-up, 14 (18.9%) out of 74 patients
developed upper GI bleeding (26.8/100 person-years).
The overall bleeding rate was 2/24 (8.3%) in group A,
6/25 (24%) in group B, and 6/25 (24%) in group C
(p = 0.2). The relative risk (RR) of bleeding due to any
cause in group A was 0.35, and the RR reduction was
0.67 (67%). The cause of bleeding was GV bleeding in
5 patients (6.8%), post-banding ulcer in 4 (5.4%), PHG
in 2 (2.7%) and undetermined source in 3 (4.1%). The
distribution of GV bleeding was 1 patient in group A
(4.2%), 2 in group B (8%) and 2 in group C (8%). The
RR of GV bleeding was 0.5. Prophylactic injection of
GV extension decreased the risk of GV bleeding by
47.5%. The two patients who bled due to PHG were in
group C and did not receive carvedilol.

Comparison between the patients who had up-
per GI bleeding and those without bleeding was per-
formed to identify factors associated with bleeding in
all patients (Table 3). In multivariate analysis, the only
predictor of bleeding was large gastric extension size

(p = 0.03) (Table 4). A survival analysis to test com-
parison of time free of bleeding among the 3 groups
showed that group A had the best result, although the
difference was not statistically significant (Fig. 2).

Portal hypertensive gastropathy

A decrease in PHG was found in 6/24 (25%) in
group A, 6/24 (25%) in group B, and 2/24 (8.3%) in
group C (p = 0.5). The groups that received carvedilol
had a greater decrease in PHG, although the difference
was not statistically significant. PHG was the cause of
bleeding in 2 patients, with both in group C.

Mortality

Three (4.1%) out of 74 patients died during the
follow-up period. Group A had no (0%) patients die,
group B had 2 (8%) patients die, and group C had
1 (4%) patient die (p = 0.2). The overall mortality rate
was 5.7/100 person-years.

Discussion

Although the incidence of bleeding was less from
GVs than from EVs, the GVs were associated with more
severe bleeding and higher mortality. The incidence of
bleeding from GVs was greater for isolated GVs, fol-
lowed by GOV2 [8]. Prophylactic band ligation is the
standard of care for management of high-risk EV's; how-
ever, management of GOV2 is not well standardized.
Although it is a common practice for some endoscopists
to inject the gastric extension with cyanoacrylate before
EBL to decrease the chance of bleeding, there is no ev-
idence supporting the effectiveness of this practice. In
this randomized controlled trial, we evaluated injection
of cyanoacrylate into gastric extensions followed by EBL
and carvedilol in group A, EBL and administration of
carvedilol in group B, and only EBL in group C.
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Table 3. Comparison of baseline parameters between bleeders and non-
bleeders

Table 4. Multivariate analysis for independent predictors of bleeding

Parameters Bleeder Non-bleeder P-value Parameter B SE Exp.B 95%CIExp.B  P-value
n=14  n=60 “lower Upper
Age (years), mean +5D %6.2£102 525£119 03 Total bilirubin 055 036 173 085 348 0.1
Sex (male), n (%) 10(714) 37(617) 05 Gastric 172077 56 125 252 003
History, n (%) extension, large
Anti-bilharzial treatment 4(286) 25(41.7) 0.3 B - beta, SE - standard error; Exp. B - exponentiated beta
Non-steroidal anti-inflammatory drugs 0 (0) 2(33) 0.5
Survival functions
Anticoagulant drugs 1(7.1) 1(1.7) 0.3
Diabetes mellitus 4(286) 13(21.9) 0.6 b
Blood transfusion 8(57.1)  4(67)  0.001 H L“
Gastrointestinal bleeding 8(57.1)  7(11.7)  0.001 0.8+ . ——H—
Causes of cirrhosis (HCV) 11(786) 50(833) 04 | T—
Direct antiviral drugs 9 (64.3) 48 (80) 0.2 =y
Clinical examination, n (%) E
Pulse (/min), mean +SD 83+84 804125 038 %
Pallor 4086 9(15 02 g 0H
Jaundice 3214 583 02 -
Palmer erythema 5(357) 22(367) 09 0
Spider nevi 4(286) 11(183) 0.4
Palpable liver 0(0) 14(233)  0.04
Splenomegaly 13929) 57(9%5) 04 L , , , , , ,
Child-Pugh class A 9(643) 45(75) 04 O et fouow_u“;’ 0 60
Ultrasound finding, mean +SD Group
Liver span (cm) 136415 14411 002 e
Portal vein (diameter, mm) 136409 254311 03 fnajgfﬂ';%fggg A igaton, BB-cersored
Spleen size (cm) 168+18 16918 09 i gggg ::gggggiﬁs&ored
Laboratory finding, mean +SD ] ' ' ) ' '
Hb, 104127 74108 003 glg.rozu.piumval analysis comparison for time free from bleeding among the
HB (g/d)) 123421 11412 002
WBC (x 1000/mm?3) 46+19 48 +26 0.7

Platelets (x 1000/mm?) 87.6 £33.9 9754452 04

ALT (U/1) 48.7 +27.8 33.4 £153 0.006
AST (1U/1) 35.1£149 3814202 06
Albumin (g/dl) 34405 34105 0.5
INR 134019 121018 004
Total bilirubin (mg/dI) 34+47 15407  0.003
Direct bilirubin (mg/dl) 1.8+26 0.7+04 0.001
Serum creatinine (mg/dI) 12405 09104  0.08
AFP (1U/1) 86494 29.1£1121 05
MELD score, mean +SD 143462 114434 0.02
Endoscopic finding, n (%)
Large esophageal varices 8(57.1) 15 (25) 0.02
Gastric extension > 2 cm 5(35.7) 6(10) 0.01
Portal hypertensive gastropathy 6(429) 14(233) 0.1

(severe)

In this study, the 3 treatment groups were compara-
ble in baseline parameters, including size and risk level
of EVs, size of gastric extension, and presence and grade
of PHG (Table 1). During follow-up, we found that in-
creased gastric extension size or development of risky
signs of bleeding was significantly lower in group A
than in groups B and C (p = 0.005). The overall bleed-
ing rate and GV bleeding were also lower in group A
than in groups B and C (Table 2). We also found that
the time free of bleeding with injected gastric extension
was longer in group A than in the other 2 groups, but
the difference was not statistically significant (p = 0.2)
(Fig. 1). Few studies have evaluated prophylactic cya-
noacrylate injection for GVs. One of these studies was
a single-center study in India published by Mishra et al.
[21]. They evaluated the role of prophylactic cyanoac-
rylate injection for GOV2 (30 patients) or isolated GV's
compared with B-blockers (29 patients) and placebo
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(30 patients). They found that the risk of bleeding from
GVs was significantly decreased for prophylactic cya-
noacrylate injection relative to the risk for 3-blockers
and placebo. However, in our study, the rate of bleeding
from gastric extension during follow-up was less than
that reported by Mishra et al. [21]. This discrepancy
may be due to the differences in the studied patients.
Most of the patients included in the study by Mish-
ra et al. had high-risk impending rupture GOV2 or
isolated GVs. Another study published by Kang et al.
evaluated the long-term efficacy and safety of cya-
noacrylate injection of GVs. Although they included
127 patients, only 27 were injected prophylactically,
and the other 100 were injected after bleeding. They
reported that no treatment complications were found
in those 27 patients during the follow-up period [22].
In our study, we found that the RR of bleeding in group
A was 0.35, and the RR reduction was 0.67 (67%). This
finding means that prophylactic cyanoacrylate injec-
tion of GV extensions decreased the risk of bleeding
by 67% relative to the risks in the other 2 groups. The
RR of GV bleeding was 0.5, and prophylactic injection
into GV extensions decreased the risk of GV bleeding
by 47.5%. We also found that the number needed to
treat is 6.25, which means that treating 6 patients with
injection of gastric extension with cyanoacrylate will
prevent 1 patient from bleeding.

Regarding the prediction of bleeding in patients
with GOV2, we found that a large GV extension of
> 2 cm was an independent predictor of bleeding
(Table 4). Mishra et al. also reported that a large GV
extension of > 2 cm, a MELD score > 16, and PHG
were independent predictors of bleeding [21]. Our
data support the use of prophylactic cyanoacrylate
injection into gastric extensions in combination with
EBL to reduce the risk of variceal bleeding, especially
in patients with GV extensions of > 2 cm.

Non-selective BBs have been recommended for
primary prophylaxis of bleeding from medium or large
EVs. Carvedilol is known to cause a greater decrease
in the hepatic venous pressure gradient than a tradi-
tional non-selective -blocker (propranolol); however,
there has been no head-to-head comparison in a clin-
ical trial [12]. The role of B-blockers in prophylaxis
of GOV2 is not well studied. In this study, we used
carvedilol. Although the primary outcome, including
overall bleeding and mortality, was not improved by
carvedilol, there was a significant improvement in the
endoscopic changes. Patients who received carvedilol
plus EBL had decreased GV size, risk signs for bleed-
ing, and severity of PHG relative to those in patients
who had only EBL. All patients who received carve-

dilol complied with taking the drug and showed no
side effects.

Few clinical trials have tested the role of prima-
ry prophylaxis of GVs by injection of cyanoacrylate.
However, to our knowledge, no study has tested the
role of primary prophylaxis of cyanoacrylate injec-
tion for GOV2 specifically. This area has not had clear
guidelines previously, so our data should help fill this
gap. The main shortcoming of this study was the small
sample size. Although the sample size was able to
answer the primary question of the study regarding
bleeding, it was insufficient to answer the question re-
garding mortality differences. A second shortcoming
was the absence of a measurement method for evalu-
ation of carvedilol efficacy as hepatic venous pressure
gradient changes after treatment. Although this tech-
nique is very helpful in research, it is not available in
general practice in many centers.

In conclusion, we found that prophylactic injection
of GOV2 with cyanoacrylate before EBL significantly
decreased the size of gastric extensions and risk signs
of impending bleeding, especially in patients with ex-
tensions > 2 cm. Addition of carvedilol decreased the
severity of PHG and may be recommended in these
patients. Although there was a difference in rate of
bleeding, it was not statistically significant. We rec-
ommend an independent study with a larger sample
size to confirm the difference in rate of bleeding and
mortality.

Approval number of the Bioethics Committee:
PACTR202008491799224.

Disclosure

The authors declare no conflict of interest.

References

1. Garcia-Pagan JC, Barrufet M, Cardenas A, Escorsell A. Man-
agement of gastric varices. Clin Gastroenterol Hepatol 2014; 12:
919-928.

2. Wani ZA, Bhat RA, Bhadoria AS, et al. Gastric varices: Classi-
fication, endoscopic and ultrasonographic management. J Res
Med Sci 2015; 20: 1200-1207.

3. Lo GH. Endoscopic treatments for portal hypertension. Hepa-
tol Int 2018; 12: 91-101.

4. Tbrahim M, Mostafa I, Deviére J. New developments in manag-
ing variceal bleeding. Gastroenterology 2018; 154: 1964-1969.

5. Chang CJ, Hou MC, Liao WC, et al. Management of acute gas-
tric varices bleeding. ] Chinese Med Assoc 2013; 76: 539-546.

6. Sarin SK. Long-term follow-up of gastric variceal sclerotherapy:
an eleven-year experience. Gastrointest Endosc 1997; 46: 8-14.

7. Lo GH, Lai KH, Cheng JS, et al. A prospective, randomized tri-
al of butyl cyanoacrylate injection versus band ligation in the
management of bleeding gastric varices. Hepatology 2001; 33:
1060-1064.

90

Clinical and Experimental Hepatology 1/2022



Gastric varices primary prophylaxis

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

. Sarin SK, Lahoti D, Saxena SP, et al. Prevalence, classification

and natural history of gastric varices: a long-term follow-up
study in 568 portal hypertension patients. Hepatology 1992; 16:
1343-1349.

. Trudeau W, Prindiville T. Endoscopic injection sclerosis in

bleeding gastric varices. Gastrointest Endosc 1986; 32: 264-268.
Thakeb E Salem SAM, Abdallah M, El Batanouny M. Endo-
scopic diagnosis of gastric varices. Endoscopy 1994; 26: 287-
291.

Kim T, Shijo H, Kokawa H, et al. Risk factors for hemorrhage
from gastric fundal varices. Hepatology 1997; 25: 307-312.

De Franchis R. Expanding consensus in portal hypertension:
Report of the Baveno VI Consensus Workshop: Stratifying
risk and individualizing care for portal hypertension. ] Hepatol
2015; 63: 743-752.

Ramond M, Valla D, Mosnier J, et al. Successful endoscopic ob-
turation of gastric varices with butyl cyanoacrylate. Hepatology
1989; 10: 488-493.

Soehendra N, Grimm H, Nam VC, Berger B. N-butyl-2-cyano-
acrylate: a supplement to endoscopic sclerotherapy. Endoscopy
1987; 19: 221-224.

Hwang J, Shergill A, Acosta R, et al. The role of endoscopy in
the management of variceal hemorrhage. Gastrointest Endosc
2014; 80: 221-227.

Dworzynski K, Pollit V, Kelsey A, et al. Management of acute
upper gastrointestinal bleeding: summary of NICE guidance.
BM] 2012; 344: e3412.

de Franchis R. Evolving Consensus in Portal Hypertension Re-
port of the Baveno IV Consensus Workshop on methodology of
diagnosis and therapy in portal hypertension. ] Hepatol 2005;
43:167-176.

Beppu K, Inokuchi K, Koyanagi N, et al. Prediction of varice-
al hemorrhage by esophageal endoscopy. Gastrointest Endosc
1981; 27: 213-218.

Carpinelli L, Primignani M, Preatoni P, et al. Portal hyperten-
sive gastropathy: reproducibility of a classification, prevalence
of elementary lesions, sensitivity and specificity in the diagnosis
of cirrhosis of the liver. A NIEC multicentre study. Ital ] Gastro-
enterol Hepatol 1997; 29: 533-542.

Pugh R, Murray-Lyon IM, Dawson JL, et al. Transection of the
oesophagus for bleeding esophageal varices. Br J Surg 1973; 60:
646-649.

. Mishra SR, Sharma BC, Kumar A, Sarin SK. Primary prophy-

laxis of gastric variceal bleeding comparing cyanoacrylate injec-
tion and beta-blockers: A randomized controlled trial. ] Hepatol
2011; 54: 1161-1167.

Kang EJ, Jeong SW, Jang JY, et al. Long-term result of endoscop-
ic Histoacryl® (N-butyl-2- cyanoacrylate) injection for treat-
ment of gastric varices. World ] Gastroenterol 2011; 17: 1494-
1500.

Clinical and Experimental Hepatology 1/2022

91



