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ABSTRACT

Background and study aims Limited data exist regarding

endoscopic obstruction of type I gastroesophageal (GOV I)

in managing bleeding from esophageal varices. In this mul-

ticenter retrospective cohort study, we aimed to access the

efficacy of blocking gastric varices in management of

bleeding from esophageal varices in patients with GOV1.

Patients and methods Cirrhotic patients experiencing

bleeding from esophageal varices and having GOV I gastric

varices in four centers were screened. All included patients

were followed up for 180 days, or until death.

Results A total of 93 cirrhotic patients with GOV I and

bleeding esophageal varices were included. Among them,

58 patients underwent endoscopic cyanoacrylate injection

(ECI) for gastric varices in addition to treatment for esopha-

geal varices (EV), while the remaining 35 patients received

treatment for EV only. Kaplan-Meier analysis demonstrated

that the cumulative 180-day rebleeding rate was signifi-

cantly lower in the ECI plus EV treatment group (7.9%) com-

pared with the EV treatment group (30.7%) (P=0.0031).

The cumulative incidence of 180-day mortality was 1.9% in

the ECI plus EV treatment group and 23.9% in the EV treat-

ment group (P =0.0010). Multivariable Cox regression anal-

ysis revealed that concomitant ECI treatment was an inde-

pendent protective factor against 180-day rebleeding and

overall mortality.

‡ These authors contributed equally.
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Introduction
Portal hypertension is a significant outcome of cirrhosis, and its
most critical complication is acute gastroesophageal varices
(GV) bleeding. It is linked with increased mortality, which re-
mains approximately 20% at 6 weeks despite recent advance-
ments in management [1]. Gastric and esophageal varices are
present in up to 20% of portal hypertension patients, with 65%
of them experiencing rebleeding within 2 years [2]. GV are ca-
tegorized based on their location in the stomach and their rela-
tionship to esophageal varices (EV), as previously described [3].
They are classified into different types: Type 1 GV (GOV I)
emerge as extensions of EV and run along the lesser curve of
the stomach; Type 2 GOVs (GOV2) extend beyond the gastro-
esophageal junction into the fundus of the stomach; and isolat-
ed GV (IGV) [3].

Although GOV1 is the most prevalent type of GV, controver-
sies persist regarding its optimal treatment. The Baveno VII
consensus has endorsed endoscopic variceal ligation (EVL) as
the primary therapy for EV bleeding, while endoscopic cyanoa-
crylate injection is commonly employed to eliminate GV [4].
The European Society of Gastrointestinal Endoscopy Guideline
(ESGE) suggests EVL for treating acute EV hemorrhage, and ei-
ther endoscopic cyanoacrylate injection (ECI) or EVL for GOV1-
specific bleeding [5]. However, some experts propose treating
GOV1 similarly to EV because varices along the lesser curvature
share a similar natural history [6, 7]. Thus, data about endo-
scopic obstruction of GV in GOV1 patients with EV bleeding
are limited. The efficacy of EVL for esophageal varices com-
bined with cyanoacrylate injection for GV in GOV1 appears pro-
mising.

In this multicenter retrospective cohort study, we aimed to
assess the effectiveness of ECI in addition to managing EV
bleeding in GOV1 patients compared with treatment for EV
alone.

Patients and methods
Study design and patient population

Cirrhotic patients experiencing EV bleeding, confirmed by
endoscopy and receiving endoscopic treatment for rebleeding
prevention between February 1, 2017 and July 31, 2021 were
screened at four medical centers (Zhongshan Hospital of Fudan
University, Shandong Provincial Hospital, Minhang Hospital of
Fudan University, and Xinghua Renming Hospital). Active
bleeding was defined as admission with melena/hematemesis
and a hemoglobin drop of ≥ 2mg/dL within 24 hours. Patients
were included if they were confirmed to have GOV I and exclud-
ed if they had active gastric bleeding or were GOV II or only had
EV. The protocol was approved by the Medical Ethics Commit-

tee of Zhongshan Hospital, Fudan University (B2022–110), in
accordance with the Declaration of Helsinki.

Endoscopic treatment

All patients included in the study underwent endoscopy, con-
firming active bleeding from EV or presence of an esophageal
thrombus. Treatment for EV was defined as receiving only
endoscopic interventions for EV, which could include ligation,
ECI, or a combination of both. The treatment modalities for EV
encompassed EVL and/or endoscopic injection of cyanoacrylate
and lauromacrogol. Six multi-band ligators (Cook Endoscopy,
Winston-Salem, North Carolina, United States) or Ligatures
Endoscopic Loop (Health Microport Medical Device Co., Ltd.,
Changzhou, China) were utilized. N-butyl-cyanoacrylate (COM-
PONT, Beijing, China) and lauromacrogol (Tianyu, Shanxi, Chi-
na) were injected directly near the bleeding site in the esopha-
gus. ECI for GV involved use of N-butyl-cyanoacrylate employ-
ing the sandwich method (lauromacrogol–cyanoacrylate–laur-
omacrogol) as previously described [8]. Intravascular multi-in-
jection was performed in an attempt to completely obstruct
the varices, as previously documented [9]. The endoscopist
could choose EV treatment alone or ECI plus EV treatment ac-
cording to the clinical situation. Typically, after successful con-
trol of active bleeding, ECI was performed, followed by man-
agement of EV. All endoscopic procedures were conducted by
an experienced endoscopist who specialized in treating GV.

Defining variables and follow-up

Clinical and biochemical parameters obtained on the day of ad-
mission served as the baseline characteristics. All included pa-
tients underwent computer tomography angiography of the
portal venous system upon admission before receiving endo-
scopic treatment.

All patients had follow-up every 2 to 3 months and received
subsequent endoscopic treatment until GV were eradicated.
Abdominal ultrasound was performed every 2 to 3 months dur-
ing follow-up. Rebleeding was defined as any evidence of active
bleeding (in the presence of melena/hematemesis and a hemo-
globin drop of ≥ 2mg/dL) after endoscopic treatment of vari-
ceal bleeding, as previously defined. All the included patients
were followed up for 180 days, until death or liver transplanta-
tion.

Statistical analysis

Continuous variables were reported as mean ± standard devia-
tion for normally distributed values and as median with inter-
quartile range (IQR) for values significantly deviating from the
normal distribution. Categorical variables were presented as n
(proportion) and tested using the chi-squared test. Student’s
unpaired t test evaluated normally distributed continuous vari-

Conclusions In conclusion, obstruction of gastric varices

in addition to endoscopic treatment for bleeding from

esophageal varices in patients with GOV 1 proved superior

to endoscopic treatment alone for esophageal variceal

bleeding.

Huang Xiaoquan et al. Gastric variceal obstruction… Endosc Int Open 2024; 12: E940–E946 | © 2024. The Author(s). E941



ables while the Mann–Whitney U test was used for all other
variables between two groups. The Levene’s test validated the
equality of variances. Kaplan-Meier analysis and log-rank test
visualized and compared rebleeding and overall mortality rates.
Univariate Cox proportional hazard regression identified pre-
dictors of the 180-day rebleeding rate. Covariates with P < 0.2
were included simultaneously in the multivariable Cox propor-
tional hazards regression. Statistical significance was analyzed
using a two-tailed test, with P < 0.05 considered significant.
Data were analyzed using STATA 16.0 (StataCorp Lp, Texas, Uni-
ted States).

Results
A total of 137 cirrhotic patients with acute variceal bleeding
were identified from four centers. Among them, three patients
failed to achieve gastrointestinal bleeding control with endo-
scopic treatment, eight had GV bleeding, 15 patients had solely
EV, and 18 patients with GOV type II were excluded. Thus, 93
cirrhotic patients with GOV type I and EV bleeding were includ-
ed in the analyses (▶Fig. 1).

All included patients received endoscopic treatment to pre-
vent variceal rebleeding. Among them, 58 patients received EIC
for GV in addition to treatment for EV (ECI + EV treatment
group), while the remaining 35 patients received only treat-
ment for EV (EV treatment group). Both groups had similar
baseline characteristics, including etiology of cirrhosis, major
laboratory index and Child-Pugh grade (▶Table 1).

Esophageal variceal bleeding in GOV 1 (n = 93)

Follow-up for re-bleeding and survival

EIC + EV treatment
(n = 58)

EV treatment
(n = 35)

Zhongshan Hospital of Fudan University (n = 76)
Shandong Provincial Hospital (n = 44)
Minhang Hospital of Fudan University (n = 4)
Xinghua Renming Hospital (n = 13)

Cirrhotic patients with acute variceal bleeding 
and received endoscopic treatment (n = 137)

Failure to be controlled 
bleeding by endoscope (n = 3)
Gastric variceal bleeding (n = 8)
Solely EV (n = 15)
GOV type II (n = 18)

▶ Fig. 1 Study flow chart.

▶Table 1 Baseline characteristics of patients with GOV1 and esopha-
geal variceal bleeding.

ECI + EV treat-

ment group (n =

58)

EV treatment

group (n =35)

P val-

ue

Age 56 (47–63) 61 (53–70) 0.017

Sex (male/fe-
male)

39 (67.2%)/19
(32.8%)

21 (60.0%)/14
(40.0%)

0.480

Etiology of cirrhosis 0.208

▪ Hepatitis 34 (58.6%) 14 (56.0%)

▪ Acholic 2 (3.5%) 4 (11.4%)

▪ AIH 7 (12.1%) 4 (11.4%)

▪ Others* 15 (25.9%) 13 (37.1%)

Tumor† 10 (17.2%) 15 (42.9%) 0.007

Diabetes 12 (20.7%) 6 (17.1%) 0.675

Hypertension 9 (15.5%) 7 (20.0%) 0.579

PVT 18 (31.0%) 10 (28.6%) 0.802

Child grade
(A/B/C)

14 (24.1%)/36
(62.1%)/8 (13.8%)

13 (37.1%)/17
(48.6%)/5 (14.3%)

0.373

Child-Pugh
score

7.8±1.5 7.5±1.7 0.190

Ascites (ab-
sent/mild/
moderate to
severe)

13 (22.4%)/14
(24.1%)/31
(53.5%)

7 (20.0%)/12
(34.3%)/16
(45.7%)

0.571

Splenectomy 5 (8.6%) 3 (8.6%) 0.993

Hemoglobin
(g/L)

76 (63–91) 82.0 (59.0–88.0) 0.902

Platelet (109/
L)

66.5 (45–105) 87 (48–120) 0.279

White blood
cell (1012/L)

4.06 (2.45–5.89) 4.34 (3.19–8.28) 0.545

Prothrombin
time (s)

14.7 (13.5–16.1) 14.0 (12.9–15.8) 0.186

Albumin (g/L) 31.7 (28.2–36.6) 32.1 (28.8–40.4) 0.552

Creatine
(μmol/L)

64.1 (54.1–75.7) 68.5 (59.1–79.0) 0.767

*Other etiologies included schistosomiasis, NASH, and cryptogenic cirrhosis.
†Tumors included hepatic cancer, colorectal cancer and breast cancer.
AIH, autoimmune hepatitis; ECI, endoscopic cyanoacrylate injection; EV,
esophageal varices; GOV1, Type 1 gastroesophageal varices; PVT, portal vein
thrombosis.
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Details of endoscopic treatment

A total of 12 patients experienced active EV bleeding during
endoscopic treatment. Most of the bleeding sites were located
in the lower part of the esophagus. Regarding management of
EV bleeding, 34 patients in the ECI + EV treatment group under-
went EV banding, 15 received concomitant cyanoacrylate and
lauromacrogol injection combined with banding, and nine re-
ceived cyanoacrylate and lauromacrogol injection alone. In the
EV treatment group, 26 patients underwent esophageal band-
ing, three received concomitant cyanoacrylate and lauroma-
crogol injection combined with banding, and six received cya-
noacrylate and lauromacrogol injection alone. Follow-up
endoscopy revealed similar rates of esophageal ulceration and
scarring between groups, and no strictures were identified
(▶Table2).

Rebleeding and overall mortality rate

The 180-day rebleeding and mortality rates were significantly
higher in the EV treatment group compared with the ECI + EV
treatment group. Kaplan-Meier analysis demonstrated that cu-
mulative incidence of rebleeding was significantly lower in the
ECI + EV treatment group (7.9%) than in the EV treatment group
(30.7%) (P =0.0031) (▶Fig. 2a). In addition, the cumulative in-
cidence of mortality was 1.9% in the ECI + EV treatment group
and 23.9% in the EV treatment group (P =0.0010) (▶Fig. 2b).

Multivariable Cox regression analysis of rebleeding
and overall mortality

Given the differences in baseline characteristics between these
two groups, multivariable Cox regression analysis was em-
ployed to identify risk factors for rebleeding and overall mortal-
ity during the 180 days following endoscopic treatment. The

multivariable Cox regression analysis, considering age, malig-
nant tumor, active bleeding, Child-Pugh score, concomitant
ECI treatment, and EV treatment method, indicated that con-
comitant ECI treatment (hazard ratio [HR] 0.280, 95% confi-
dence interval [CI] 0.083–0.944; P =0.040) was an independent
protective factor for 180-day rebleeding. For mortality, the
multivariable Cox regression analysis showed that Child-Pugh
score (HR 1.820, 95% CI 1.142–2.901; P =0.012) was a risk fac-
tor, while concomitant ECI treatment (HR 0.056, 95% CI 0.007–
0.479; P =0.008) was an independent protective factor for 180-
day overall mortality (▶Table 3).

Discussion
Recent practice guidelines recommend EV ligation for treating
bleeding from EVs, while ECI is recommended for treating
bleeding from GOV2 or IGV1 [4]. Treatment of EV in GOV I fol-
lows similar principles as EV, albeit with a risk of rebleeding.
The optimal endoscopic treatment for GOV1 remains contro-

▶Table 2 Details of endoscopic treatment and follow-up.

ECI + EV

treatment

(n =58)

EV treat-

ment (n =

35)

P val-

ue

Active bleeding 6 (10.3%) 7 (20.0%) 0.193

Bleeding/thrombus site
from incisor teeth (cm)

32.3±3.4 32.0±3.9 0.697

EV treatment 0.120

▪ Sclerotherapy 9 (15.5%) 6 (17.1%)

▪ EVL 34 (58.6%) 26 (74.3%)

▪ Sclerotherapy + EVL 15 (25.9%) 3 (8.6%)

Follow-up endoscopy

▪ Esophageal scar 17 (44.7%) 11 (42.3%) 0.847

▪ Esophageal ulcer 2 (5.6%) 2 (9.1%) 0.606

▪ Esophageal stricture 0 0 –

ECI, endoscopic cyanoacrylate injection; EV, esophageal varices; EVL,
esophageal varices ligation.

P = 0.0031

Number at risk
EIC = 0 34 26 23 22 21 19 19
EIC = 1 56 52 49 46 45 42 41 

%

0 30 60 90
days

a

EIC = 0 EIC = 1

120 150 180

100

75

50

25

0

P = 0.0010

Number at risk
EIC = 0 34 30 28 27 25 23 22
EIC = 1 56 54 51 49 48 46 45 

%

0 30 60 90
days

b

EIC = 0 EIC = 1

120 150 180

100

75

50

25

0

180-day re-bleeding rate

180-day overall mortality rate

▶ Fig. 2 Cumulative Incidence of rebleeding and mortality in the
ECI + EV group vs. the EV Group. a Cumulative incidence of rebleed-
ing at 180 days. b Overall mortality at 180 days. The number of pa-
tients at risk at different points in time are presented below the
graph.
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versial. GOV1 represents an extension of EV and is also a supply
vessel for EV. EV ligation is considered the standard treatment,
with ECI and lauromacrogol reported in previous studies [10]. A
prior study comparing ligation and ECI found that ligation was
superior to cyanoacrylate injection in reducing the long-term
rebleeding rate in GOV I [11]. In addition, EV obturation in pa-
tients with GV bleeding was found to be more effective in those
with GOV I [12]. Large-volume band ligators have demonstrat-
ed similar efficacy and safety compared with cyanoacrylate in-
jection for eradicating GV [13]. However, previous studies were
conducted at single centers with relatively small sample sizes.
The efficacy of combining ECI and ligation for GOVI bleeding re-
mains unclear. We hypothesized that obstruction of GV, the
feeders of EV, might significantly reduce the rebleeding rate
after endoscopic treatment to prevent EV rebleeding. In this
study, we found that in addition to GV obstruction, the rebleed-
ing rate significantly decreased after endoscopic treatment for
prevention of EV rebleeding.

In this study, we included cirrhotic patients with GOV1 and
acute EV bleeding who underwent endoscopic treatment. Our
results indicate that GV obstruction in addition to EV treatment
is superior to EV treatment alone in terms of overall rebleeding
and mortality rates. The occurrence of esophageal ulceration
and scarring was similar between groups, and no esophageal

strictures were observed in these patients. EV ligation, which
involves ligating superficial varices to physically block blood
flow, primarily acts locally. However, deeper varices may persist
due to communicating or collateral veins, potentially leading to
disease recurrence [14]. Endoscopic sclerotherapy, including
injection of lauromacrogol and cyanoacrylate, involves intrave-
nous injection of cyanoacrylate, which can eliminate para-
esophageal varicose veins and communicating veins [15]. Park
and colleagues enrolled 91 patients treated with EVL or obtura-
tion via cyanoacrylate injection for bleeding from GOV1. They
demonstrated that the rebleeding rate was significantly higher
(P =0.004) and the rebleeding-free survival rate was signifi-
cantly lower (P =0.001) in the EV ligation group than in the EV
obstruction group [16]. Another comparative study of tissue
adhesive therapy versus band ligation for control of active
bleeding from EV was conducted [11]. They noted that endo-
scopic hemostasis was achieved with both EVL in 182 patients
(91.9%) and cyanoacrylate injection in 197 patients (97.05%)
without significant differences (P =0. 15). Rebleeding occurred
more frequently in the EV ligation group with 20 patients
(10.1%) compared with 14 patients (6.9%) in the cyanoacrylate
injection group (P =0.01). Early 6-week mortality was higher
among the EV ligation group (20.7%) compared with cyanoa-
crylate injection (17.2%) with no statistical significance (P =

▶Table 3 Univariable and multivariable Cox proportional hazards regression analysis of 180-day rebleeding and mortality rates.

180-day rebleeding rate

Univariate analysis Multivariate analysis

Variable HR 95% CI P HR 95% CI P

Age 1.048 0.999–1.100 0.055 1.034 0.983–1.088 0.191

Malignant tumor 2.502 0.867–7.215 0.090 1.814 0.613–5.366 0.282

Active bleeding 1.927 0.537–6.909 0.314

Child-Pugh score 1.1734 0.831–1.655 0.365

Concomitant GV
treatment

0.206 0.064–0.656 0.008 0.280 0.083–0.944 0.040

EV treatmentmethod* 0.691 0.278–1.719 0.427

180-day overall mortality rate

Univariate analysis Multivariate analysis

Variable HR 95% CI P HR 95% CI P

Age 1.012 0.955–1.072 0.689

Malignant tumor 3.836 1.029–14.301 0.045 1.221 0.283–5.267 0.789

Active bleeding 3.118 0.780–12.470 0.108 1.619 0.370–7.089 0.523

Child-Pugh score 1.715 1.057–2.785 0.029 1.820 1.142–2.901 0.012

Concomitant GV
treatment

0.0708 0.009–0.566 0.013 0.056 0.007–0.479 0.008

EV treatment method 0.618 0.199–1.913 0.404

*EV treatment method included esophageal banding, concomitant cyanoacrylate and lauromacrogol injection and banding, and cyanoacrylate and lauromacrogol
injection.
CI, confidence interval; EV, esophageal varices; GV, gastroesophageal varices; HR, hazard ratio.
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0.3) [17]. A similar conclusion was drawn by Lo and colleagues
[18]. We found that cyanoacrylate injection into the GV in
GOV1 may help obstruct EV. Therefore, a combination of these
two endoscopic treatments may be more effective than either
as monotherapy. Because the superiority of combined therapy
was indicated in our study, the role of cyanoacrylate injection
should not be overlooked, at least in this specific subgroup of
patients.

To minimize confounding factors affecting rebleeding and
mortality rates in esophageal bleeding among GOV1-specific
patients, multivariate variate analysis was conducted. After bal-
ancing the presence of malignant tumor, we observed that con-
comitant ECI treatment and Child-Pugh score were indepen-
dent predictors for the 180-day overall mortality rate in these
patients. In addition, in the multivariate analysis for rebleeding,
concomitant ECI remained an independent predictor. More-
over, the methods of esophageal variceal treatment did not sig-
nificantly affect rebleeding or overall mortality rates. These re-
sults suggest that cyanoacrylate injection into GV, combined
with EV treatment, may reduce rebleeding and mortality rates
in cirrhotic patients with GOV1 and EV bleeding.

Several limitations of our study should be acknowledged.
Because it was retrospective, prospective studies with larger
sample sizes and interventions are needed to confirm the effec-
tiveness and safety of ECI for GV in managing esophageal
bleeding in GOV1-specific patients. Second, long-term follow-
up data are necessary to verify the efficacy of additional GV
treatment. Third, the presence of tumors was significantly dif-
ferent between groups and multivariable regression analysis
was used to minimize the effect of this confounder. Last, pro-
spective studies are required to evaluate the optimal dosage
and injection site for treating GV.

Conclusions
In conclusion, our findings suggest that adding ECI to manage-
ment of EV bleeding in patients with GOV1 is superior to endo-
scopic treatment of EV bleeding alone.
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