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Plain language summary 

Endoscopic glue injection for acute peptic ulcer bleeding

EGI may be an effective and safe treatment for acute peptic ulcer bleeding, significantly 
reducing 30-day rebleeding and shortening hospital stay compared with standard 
endoscopic treatment. Clinicians should exercise heightened vigilance and consider more 
intensive monitoring or preventive strategies for patients with Forrest classification Ia 
ulcers or underlying kidney disease, who are at increased risk of early rebleeding.

Efficacy and safety of endoscopic  
glue injection in acute peptic ulcer  
bleeding
XingSi Qi, Li Jia, ShiDong Wang, JunBo Zhang, Hao Chen,  
Jing Xie and YuShuang Xu

Abstract
Background: Optimal management of peptic ulcer bleeding remains a clinical challenge.
Objectives: To evaluate the efficacy and safety of endoscopic glue injection (EGI) for acute 
peptic ulcer bleeding.
Design: Single-center retrospective study.
Methods: This study (October 2015–December 2024) included adults (⩾18 years) with high-risk 
peptic ulcer bleeding (Forrest Ia–IIa) treated with EGI using n-butyl α-cyanoacrylate ester or 
standard endoscopic treatment (SET) involving contact thermal therapy and hemoclips. The 
primary endpoint was the rebleeding within 7 days, and the secondary endpoints included 
rebleeding within 30 days, 30-day all-cause mortality rate, occurrence of adverse events (AEs), 
and length of hospital stay and intensive care unit (ICU) stay. Risk factors for rebleeding within 
7 days were also analyzed.
Results: A total of 148 patients were included (EGI: 57; SET: 91). The rates of rebleeding 
within 7 days were 8.77% (EGI) versus 20.88% (SET; p = 0.067), and within 30 days were 8.77% 
versus 21.98%, respectively (p = 0.043). The 30-day all-cause mortality rate was 0.0% for EGI 
versus 1.1% for SET (p = 1.000). AEs—including Mallory–Weiss syndrome, esophageal blood 
blister, pulmonary embolism, hemorrhagic shock, cardiovascular or cerebrovascular events, 
infections, multiple organ failure, and lower limb thrombosis—did not differ significantly 
between groups (all p > 0.05). Mean hospital stay was shorter in the EGI group (10.91 ± 12.40 
vs 15.38 ± 10.91 days; p = 0.002); ICU stay was similar (p = 0.153). Forrest classification Ia (odds 
ratio (OR) = 8.294; p = 0.013) and kidney disease (OR = 24.257; p = 0.003) were independent risk 
factors for rebleeding within 7 days.
Conclusion: EGI may be an effective and safe treatment for acute peptic ulcer bleeding, 
significantly reducing 30-day rebleeding and shortening hospital stay compared with SET. 
Clinicians should exercise heightened vigilance and consider more intensive monitoring or 
preventive strategies for patients with Forrest classification Ia ulcers or underlying kidney 
disease, who are at increased risk of early rebleeding.
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Introduction
Peptic ulcer bleeding refers to the occurrence of 
hematemesis and/or melena and/or unexplained 
decrease in hemoglobin in patients, and subse-
quent endoscopic examination confirms that the 
source of bleeding is chronic peptic ulcer.1 Peptic 
ulcer bleeding typically affects the stomach and 
duodenum and is mainly triggered by Helicobacter 
pylori (HP) infection and nonsteroidal anti-
inflammatory drugs (NSAIDs).2,3 The estimated 
annual incidence rate of peptic ulcer bleeding is 
19.4–57.0 per 100,000 people.4 The average 
7-day recurrence rate of bleeding is 13.9%, and 
the average 30-day mortality after bleeding is 
8.6%.4 Hemostasis failure and ulcer rebleeding 
are major issues in peptic ulcer bleeding, inducing 
long hospital stays, high mortality rates, and high 
incidence of complications.3 In recent decades, 
China has achieved remarkable progress in reduc-
ing the mortality rate associated with peptic ulcer 
disease, suggesting improvements in therapeutic 
interventions such as endoscopic hemostasis and 
medical management.5

The European Society of Gastrointestinal 
Endoscopy Guideline indicates that Forrest clas-
sifications Ia (active bleeding), Ib (oozing bleed-
ing), and IIa (nonbleeding visible ulcer) have a 
high risk of rebleeding and require active endo-
scopic treatment.6 The treatment of epinephrine 
injection plus contact thermal or mechanical 
therapy is used as first-line treatment for Forrest 
classifications Ia and Ib. For Forrest classification 
IIa, contact or noncontact thermal therapy, 
mechanical therapy, or injection of sclerosants 
and combination or noncombination of adrena-
line injection can be chosen.6 In previous high-
quality randomized trials, standard endoscopic 
treatment (SET) was defined as epinephrine 
injection followed by contact thermal therapy or 
placement of hemoclips.7 Ample evidence sug-
gests that for patients with Forrest classification 
Ia, Ib, and IIa ulcers, any endoscopic hemostatic 
treatment is superior to drug therapy alone,8,9 and 
more than 90% of cases can achieve hemostasis.10 
However, for certain complex or high-risk 
patients, especially those with large vessel 

exposure or lesions that are difficult to clamp, the 
risk of rebleeding remains high, posing a consid-
erable challenge to clinical management.

Endoscopic glue injection (EGI) using cyanoacr-
ylate is widely applied for gastric variceal bleed-
ing, achieving rapid polymerization and vessel 
obliteration. However, according to a Cochrane 
systematic review, the certainty of the evidence 
was very low, and estimates on all-cause and 
bleeding-related mortality, failure of intervention, 
and adverse events (AEs) remain highly uncer-
tain.11 Based on its characteristics, EGI may have 
an effect on peptic ulcer bleeding; however, 
research on its safety, effectiveness, and long-
term efficacy is lacking. Therefore, the research 
question of this retrospective cohort study was: In 
patients with acute peptic ulcer bleeding, does 
EGI achieve effective and safe hemostasis com-
pared with standard SET?

Methods

Study design and participants
We conducted a single-center retrospective 
cohort study at Qingdao University Affiliated 
Hospital, including inpatients who underwent 
emergency endoscopic examination for acute 
ulcer gastrointestinal bleeding.

Inclusion criteria.  (1) Hospitalized patients aged 
18 years and above, regardless of gender, with 
symptoms of vomiting blood and/or black stool 
and with manifestations of blood loss, such as  
dizziness, sweating, palpitations, shock, were 
included. (2) The patient was diagnosed with 
peptic ulcer with acute bleeding,1 and endoscopic 
findings showed Forrest Ia–IIa ulcer rebleeding, 
with a high risk of rebleeding. (3) SET or EGI 
was performed. As this was a retrospective study, 
the use of epinephrine injection prior to endo-
scopic therapy was not consistently recorded, and 
therefore was not included as a defining criterion 
for SET. In our study, SET was defined as contact 
thermal therapy or placement of hemoclips, with 
or without prior injection therapy, in accordance 
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with the routine clinical practice at our center. 
SET includes the use of contact thermal therapy 
and placement of hemoclips, with or without 
prior injection of diluted adrenaline.

Exclusion criteria.  The following cases were 
excluded: (1) those highly suspected of tumor 
bleeding or with pathological indication of can-
cer; (2) bleeding caused by esophageal–gastric 
variceal bleeding, Mallory–Weiss syndrome, 
Dieulafoy’s lesion, or other vascular lesions; (3) 
those with abnormal coagulation function, incre
ased prothrombin time by more than 3 s, and 
platelet count less than 80 × 10 (3)/µL; (4) com-
bined gastrointestinal perforation requiring surgi-
cal intervention; (5) bleeding caused by previous 
gastroscopy procedures, such as biopsy, polypec-
tomy, submucosal dissection, dilation; (6) preg-
nant or lactating women.

The study protocol was approved by the Ethics 
Committee of the Affiliated Hospital of Qingdao 
University, with approval number (QYFY WZLL 
29902) and approval date April 2025. The report-
ing of this study conforms to the Strengthening 
the Reporting of Observational Studies in 
Epidemiology (STROBE) statement.12

Study treatments
EGI group

(1)	 Preparation conditions: On the basis of 
their basic condition, the patients under-
went endoscopic treatment under intra-
venous anesthesia or regular gastroscopy.

(2)	 Equipment and consumables: An 
Olympus Q26 endoscope, a disposable 
endoscope injection needle (specifica-
tion: 23G, needle core length: 5 mm), 
and n-butyl α-cyanoacrylate ester 
(Beijing Kangpaite tissue adhesive) were 
used.

(3)	 Operation steps:
(1)	 The bleeding point was identified and 

fully exposed under gastroscopy.
(2)	 The assistant prefilled the injection nee-

dle with 0.25–0.5 ml Kangpaite tissue 
glue and 3.5 ml air after saline flushing, 
ready for use. The operator inserted the 
needle into the target vessel at the ulcer 
base.

(3)	 Once blood reflux was observed, the glue 
was injected at a steady speed, the needle 
withdrawn within 3 s, and the puncture 

site briefly compressed. Hemostasis was 
defined by cessation of bleeding or local 
mucosal blanching. If the first attempt 
failed, injection was repeated. Persistent 
bleeding was managed with alternative 
endoscopic, interventional, or surgical 
treatments as appropriate.

The operation process of endoscopic tissue glue 
injection for hemostasis was shown in Figure 1.

SET group
(1)	 Hemoclips: The goal of hemostasis was 

achieved by using endoscopy to locate 
the hemostatic clip at the bleeding site 
and clamp the blood vessel or bleeding 
point.13

(2)	 Contact thermal therapy: In contact 
thermocoagulation, thermal energy was 
utilized to raise tissue temperature, 
which in turn caused tissue denatura-
tion and coagulation, leading to blood 
vessel contraction or closure and achiev-
ing the effect of hemostasis.14

Outcome measures and follow-up
The baseline characteristics collected included 
age, sex, Forrest classification, Rockall score, 
ulcer location, mean ulcer size, comorbidities, 
smoking status, alcohol consumption, HP 
infection, and the use of antiplatelet agents, 
anticoagulants, NSAIDs and proton pump 
inhibitor.

The primary end point was the rebleeding within 
7 days. In accordance with the suggestion of  
Laine et al.,15 a preliminary assessment of rebleed-
ing was conducted 7 days after the end of endo-
scopic treatment. Rebleeding was defined as the 
occurrence of any of the following: (i) clinical 
presentation of hematemesis or melena; (ii) 
hemodynamic instability; (iii) a decrease in hemo-
globin >2 g/dL after transfusion; (iv) transfusion 
requirement of more than 4 units of blood; or (v) 
endoscopic visualization of active bleeding at the 
previously treated site.16

The secondary end points included the incidence 
of rebleeding within 30 days and 30-day all-cause 
mortality, the occurrence of AEs, and the length 
of hospital stay and intensive care unit (ICU) 
stay. AEs related to gastrointestinal bleeding and 
endoscopic treatment include cardiovascular and 
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cerebrovascular accidents, perforation, infection, 
hemorrhagic shock, multiple organ failure, and 
lower limb thrombosis.2,6,17

All patients were followed up by telephone to 
assess the occurrence of rebleeding and whether 
follow-up endoscopy had been performed.

Statistical analysis
In this study, the normality test for continuous 
variables was conducted using the Kolmogorov–
Smirnov test.18 For data that followed a normal 
distribution, t-test was used for intergroup com-
parison; for data that did not follow a normal dis-
tribution, the Mann–Whitney U test was used for 
nonparametric testing.19 The comparison of cat-
egorical variables was conducted using Chi-
square test or Fisher’s exact test, and the 
appropriate method was selected on the basis of 
data distribution.20 To control for potential con-
founding factors and assess the independent 
effects of each variable on the results, we used 
multivariate logistic regression and calculated the 
odds ratios (ORs) and their 95% confidence 
intervals (CIs).21 The statistical significance level 
was set to p < 0.05. When the p value was less 
than 0.05, the difference between groups was 
considered statistically significant.

Results

The screening process and baseline 
characteristics of patients
From October 2015 to December 2024, a total of 
1176 patients with peptic ulcer bleeding were 
screened for eligibility. Based on the inclusion 
and exclusion criteria, 148 hospitalized patients 
with acute upper gastrointestinal ulcer bleeding 
who underwent endoscopic treatment were ulti-
mately enrolled in the study, including 57 patients 
in the EGI group and 91 patients in the SET 
group. The participant enrollment and screening 
process was shown in Figure 2 and the annual 
number of cases per year demonstrated a fluctu-
ating upward trend (Table S1).

The average age of the queue was 58.87 ±  
14.54 years, ranging from 18 to 84 years old. The 
proportion of male patients was comparable 
(84.21% vs 83.52%, p = 0.911). Forrest classifica-
tion showed similar distribution between groups: 
Ia (52.63% vs 37.36%), Ib (24.56% vs 43.96%), 
and IIa (22.81% vs 18.68%; p = 0.055). Based on 
Rockall scores, the proportion of medium-risk 
patients was 75.44% in the EGI group and 
82.42% in the SET group, while high-risk patients 
accounted for 24.56% and 17.58%, respectively 
(p = 0.401). Ulcer locations were comparable, 

Figure 1.  The operation process of endoscopic tissue glue injection for hemostasis.
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including gastric (43.86% vs 48.35%), duodenal 
(43.86% vs 40.66%), marginal (8.77% vs 
9.89%), and compound ulcers (3.51% vs 
1.10%). The proportion of ulcers ⩾15 mm was 
35.09% in the EGI group and 28.57% in the 
SET group (p = 0.467). No significant differ-
ences were found in comorbidities: cancer 
(10.53% vs 20.88%), ischemic heart disease 
(7.02% vs 8.79%), liver disease (12.28% vs 
7.69%), cirrhosis (8.77% vs 6.59%), acute liver 
failure (1.75% vs 2.20%), renal disease (5.26% 
vs 6.59%), acute kidney injury (1.75% vs 
3.30%), or chronic kidney disease (CKD; 3.51% 
vs 3.30%; all p > 0.05). Among those tested for 
HP infection, positivity was observed in 25.00% 
of the EGI group and 19.61% of the SET group 
(p = 0.388). Smoking rates were 38.60% versus 
37.36%, and alcohol consumption was 28.07% 
versus 31.87% (p = 0.508 and 0.382, respec-
tively). Bleeding-risk medications, including 
antiplatelet drugs (5.26% vs 6.59%), anticoagu-
lants (1.75% vs 0.00%), and NSAIDs (7.02% vs 
8.79%), showed no significant between-group 
differences (p = 1.000, 1.000, and 0.768, respec-
tively). The results were shown in Table 1.

Rebleeding rates and all-cause  
mortality rate within 30 days
The initial hemostatic treatment for the SET 
group included hemostatic clips (n = 70), elec-
trocoagulation hemostasis (n = 14), and electro-
coagulation combined with hemostatic clips 
(n = 7) for hemostasis. The rebleeding rates 
within 7 days in the EGI and SET groups were 
8.77% and 20.88%, respectively. Although the 
rebleeding rates within 7 days in the EGI group 
were lower than those in the SET group, no sta-
tistically significant difference existed between 
the two groups (p = 0.067). In the subgroup 
analysis based on Forrest classification, no dif-
ference in the rebleeding rates within 7 days was 
identified between the EGI and SET groups 
(all p > 0.05). Six patients in the SET group 
and five patients in the EGI group were lost  
to follow-up within 30 days. The risk of rebleed-
ing within 30 days in EGI was significantly 
lower than that in SET (p = 0.042), but no sig-
nificant difference in all-cause mortality rate 
within 30 days was observed between the two 
groups (p = 1.000). The results were shown in 
Table 2.

Assessed for eligibility
(n=1176)

Study patients
(n=148)

Screening failures
According to inclusion 
and exclusion criteria

(n=1028)

Assigned to EGI group
（n=57） 

Assigned to SET group
（n=91）

Further bleeding 
(n =5 )

No further bleeding
(n=52)

Further bleeding 
(n = 19)

No further bleeding
(n=72)

Completed 30 days follow up and analyzed for re-bleeding and mortality

Follow up
 (n=85)

Follow up
 (n=52)

EGI: Endoscopic Glue Injection; SET: Standard Endoscopic Treatment.

Figure 2.  The participant enrollment and screening process.
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Table 1.  Baseline characteristics of patients.

Variables/group EGI
(N = 57) (n, %)

SET
(N = 91) (n, %)

p-Value

Age, years, mean ± SD 61.00 ± 13.80 57.54 ± 14.90 0.256

Male sex, n (%) 48(84.21) 76(83.52) 0.911

Forrest classification, n (%)

  Ia 13(22.81) 17(18.68) 0.055

  Ib 14(24.56) 40(43.96)

  IIa 30(52.63) 34(37.36)

Rockall scores, n (%)

  Medium risk 43(75.44) 75(82.42) 0.401

  High-risk 14(24.56) 16(17.58)  

Peptic ulcers, n (%)

  Gastric ulcer 25(43.86) 44(48.35) 0.771

  Duodenal ulcer 25(43.86) 37(40.66)  

  Marginal ulcer 5(8.77) 9(9.89)  

  Compound ulcer 2(3.51) 1(1.10)  

Mean ulcer size (SD), mm

  Ulcer size ⩾15 mm, n (%) 20(35.09) 26(28.57) 0.467

Coexisting disease, n (%)

  Cancer 6(10.53) 19(20.88) 0.119

  Ischemic heart disease 4(7.02) 8(8.79) 0.768

  Liver disease 7(12.28) 7(7.69) 0.395

    Cirrhosis 5(8.77) 6(6.59) 0.337

    Acute liver failure 1(1.75) 2(2.20) 1.000

  Renal disease 3(5.26) 6(6.59) 1.000

    AKI 1(1.75) 3(3.30) 1.000

    CKD 2(3.51) 3(3.30) 1.000

HP infection, n (%)

  Positive 7/28(25.00) 10/51(19.61) 0.388

  Not detected 29(50.88) 40(43.96)  

Smoking, n (%) 22(38.60) 34(37.36) 0.508

Alcohol consumption, n (%) 16(28.07) 29(31.87) 0.382

Bleeding-risk medications, n (%)

  Antiplatelet drugs 3(5.26) 6(6.59) 1.000

  Anticoagulants 1(1.75) 0(0.00) 1.000

  NSAID 4(7.02) 8(8.79) 0.768

Imbalanced between groups (p < 0.05).
AKI, acute kidney injury; CKD, chronic kidney disease; EGI, endoscopic glue injection; HP, Helicobacter pylori infection; NSAID, 
nonsteroidal anti-inflammatory drug; SD, standard deviation; SET, standard endoscopic treatment.
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Among the 24 patients who experienced rebleed-
ing within 7 days, except for 2 patients who 
received conservative treatment, all others 
received remedial treatment. One patient received 
hemostatic clips and interventional treatment, 
one patient received EGI and hemostatic clips, 
and one patient underwent surgical treatment 
after intervention treatment. In addition, three 
patients underwent hemostatic clips or electroco-
agulation hemostasis, three patients underwent 
EGI, and three patients underwent surgical treat-
ment. Ten patients underwent interventional 
treatment.

AEs, hospital stay, and ICU stay
AEs related to gastrointestinal bleeding and endo-
scopic treatment included Mallory–Weiss syn-
drome, esophageal blood blister, pulmonary 
embolism, hemorrhagic shock, cardiovascular or 
cerebrovascular events, infections, multiple organ 
failure, and lower limb thrombosis. No statisti-
cally significant differences in the incidence of 
these AEs existed between the two groups (all 
p > 0.05). The results were shown in Table S2.

The length of hospital stay was 15.38 ± 10.91 days 
in the SET group and 10.91 ± 12.40 days in the 
EGI group, with a significant difference between 
the two groups (p = 0.002). The ICU stay was 

4.51 ± 8.70 days in the SET group and 5.91 ±  
13.63 days in the EGI group, with no significant 
difference between the two groups (p = 0.153).

Given the nonnormal distribution of hospital and 
ICU stay durations, Spearman’s rank-order cor-
relation analysis was used to assess the relation-
ships between AEs and hospital and ICU stays. 
Significant positive correlations were observed 
between hospital stay and multiple organ failure, 
lower limb thrombosis, infection, cardiovascular 
or cerebrovascular events, and hemorrhagic 
shock. Likewise, significant positive correlations 
were determined between ICU stay and multiple 
organ failure, lower limb thrombosis, infection, 
and hemorrhagic shock. These findings suggest 
that patients who experience these AEs likely 
require prolonged hospitalization and intensive 
care.

Analysis of risk factors for rebleeding  
within 7 days
Age, sex, Forrest classification, Rockall risk clas-
sification, ulcer location, comorbidities, smoking, 
and alcohol consumption history were included as 
potential risk factors in a multivariate logistic 
regression analysis. Because of the limited number 
of patients tested for HP infection, this variable was 
excluded from further analysis. In the stepwise 

Table 2.  The incidence of rebleeding within 7 and 30 days.

Variables/group EGI
(N = 57) (n, %)

SET
(N = 91) (n, %)

p-Value

Rebleeding within 7 days 5(8.77) 19(20.88) 0.067

No bleeding within 7 days 52(91.23) 72(79.12)

Rebleeding within 30 days 5/52(9.62) 21/85(24.71) 0.042a

No bleeding within 30 days 47/52(90.38) 64/85(75.29)

30 Day all-cause mortality rate 0/52(0.00) 1/85(1.18) 1.000

Lost to follow-up 5(8.77) 6(6.59)

Subgroup analysis of rebleeding within 7 days according to Forrest classification

  Ia 0/13(0.00) 4/17(23.53) 0.087

  Ib 1/14(7.14) 11/40(27.50) 0.160

  IIa 4/30(13.33) 4/34(11.76) 1.000

aImbalanced between groups (p < 0.05).
EGI, endoscopic glue injection; SET, standard endoscopic treatment.

https://journals.sagepub.com/home/tag


Volume 18

8	 journals.sagepub.com/home/tag

Therapeutic Advances in 
Gastroenterology

logistic regression analysis, although Forrest classifi-
cation IIa classification was statistically significant in 
the univariate analysis (p = 0.004), it was excluded 
from the final model because of collinearity with 
other variables or a lack of additional explanatory 
contribution during stepwise selection.

In multivariate logistic regression analysis, Forrest 
classification Ia (OR = 8.294, 95% CI: 1.576–
43.644, p = 0.013) and kidney disease 
(OR = 24.257, 95% CI: 2.857–205.074, p =  
0.003) were independent risk factors for rebleed-
ing within 7 days. The model demonstrated a 
good fit, as supported by both the Omnibus test 
and the Hosmer–Lemeshow goodness-of-fit test 
(χ2 = 5.177, p = 0.739), and the regression coeffi-
cients were statistically significant. The results 
were shown in Table 3.

Follow-up outcomes
Among the 148 patients, 6 patients in the SET 
group and 5 patients in the EGI group were lost 
to follow-up within 30 days. Unfortunately, one 
person died from multiple organ failure. Sixty-
five patients (30 in the SET group and 35 in the 
EGI group) underwent gastroscopy follow-up. 
The overall follow-up rate was 43.92%, with a 
mean interval of 142.11 days between the bleed-
ing episode and the follow-up endoscopy. Among 
them, nine cases in the SET group and nine cases 
in the EGI group were found to have stage A2 or 
above ulcer lesions again, with no significant dif-
ference between the groups (p = 0.358).

Discussion
This study retrospectively evaluated the effective-
ness and safety of EGI in the treatment of peptic 
ulcer bleeding. The results showed that although 
the rebleeding rate within 7 days of EGI treat-
ment for peptic ulcer bleeding was not lower than 
that in the SET group, the rebleeding rate within 
30 days was significantly lower. Forrest classifica-
tion Ia and kidney disease are independent risk 
factors for rebleeding within 7 days. In terms of 
safety, the incidence of AEs and ICU stay in the 
EGI group was insignificantly different from that 
in the SET group, but the length of hospital stay 
was significantly lower.

The 2019 guidelines of the British Society of 
Gastroenterology emphasize that adrenaline 

injection alone is insufficient and should be fol-
lowed by definitive hemostatic methods, such as 
mechanical or thermal therapy, to achieve effec-
tive and durable hemostasis.22 Endoscopic ther-
mal therapy stops bleeding by causing tamponade 
and coagulation of the bleeding vessel. Clips close 
the vessel by mechanical compression.23,24 The 
hemostatic mechanism of EGI involves the rapid 
polymerization of cyanoacrylate upon contact 
with blood, resulting in the formation of a solid 
plug that embolizes the target vessel and achieves 
hemostasis.25 Research on the use of tissue glue 
for peptic ulcers is currently limited. Among 18 
patients with failed endoscopic hemostasis for 
gastroduodenal ulcer bleeding who subsequently 
received cyanoacrylate injection, the hemostasis 
success rate was 94.4%, with no reported compli-
cations or device-related injuries associated with 
cyanoacrylate use.26 A small sample descriptive 
study found discovered that cyanoacrylate glue is 
particularly effective and safe for Forrest classifi-
cation IIa and IIb peptic ulcer.25 The rebleeding 
rate of patients with refractory high-risk peptic 
ulcer bleeding receiving endoscopic injection of 
cyanoacrylate is significantly lower than that of 
patients receiving perivascular injection.27 Unlike 
previous studies that lacked a SET control group, 
our research incorporated this comparison to 
enhance the robustness of the findings.

Endoscopic injection of cyanoacrylate is widely 
used for gastric varices, but it is associated with 
the systemic embolization risk, ulcer bleeding at 
the injection site, peritonitis, rebleeding, and even 
death.28,29 The same concern restricts the appli-
cation of EGI in the treatment of peptic ulcer 
bleeding. In our study, EGI did not increase the 
incidence of AEs such as pulmonary embolism, 
cardiovascular and cerebrovascular accidents, 
and lower limb thrombosis compared with SET, 
indicating its safety. Normally, migrated glue par-
ticles may travel from gastric varices through the 
gastrorenal and splenorenal veins into the inferior 
vena cava, subsequently reaching the right side of 
the heart and entering the pulmonary circulation. 
The lungs usually act as a filter, trapping the 
embolized glue and resulting in pulmonary embo-
lism.30 Only in rare cases—such as in patients 
with atrial septal defects, patent foramen ovale, or 
pulmonary arteriovenous malformations—can 
the glue particles bypass the pulmonary filter and 
enter the systemic circulation and may lodge in 
arteries, such as the cerebral, splenic, or coronary 
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arteries, leading to catastrophic events, such as 
cerebral infarction or myocardial infarction.30 
The occurrence of thrombotic complications—
such as acute myocardial infarction, ischemic 
stroke, and lower limb deep vein thrombosis—in 
patients with gastrointestinal bleeding is primarily 
associated with hypovolemia, anemia, and pro-
longed immobilization or enforced bed rest fol-
lowing the bleeding episode, particularly among 
elderly individuals with underlying atheroscle-
rotic disease.31–33

The Forrest classification has predictive value 
for rebleeding of peptic ulcers.34 Forrest clas-
sification Ia is a risk factor for rebleeding after 
endoscopic treatment of peptic ulcers, which is 
consistent with the results of another retro-
spective cohort study.35 Kidney disease is a 
also risk factor for gastrointestinal rebleeding. 
Gastrointestinal bleeding is a serious complica-
tion in patients with end-stage renal disease, 
with a fivefold higher risk than that in patients 
without CKD.36 Among CKD patients, gastric 
ulcer (37%) and duodenal ulcer (23%) are the 
most common causes of upper gastrointestinal 
bleeding.36 The mechanism may be related to 
anticoagulants used for extracorporeal circula-
tion during hemodialysis, high prescription 
rates of antiplatelet drugs, impaired platelet 
aggregation function, and abnormal interac-
tions between platelets and vascular walls 
caused by the accumulation of uremic toxins.36 
Therefore, we recommend that patients with 
peptic ulcer bleeding complicated with kidney 
disease should pay special attention to the risk 
of rebleeding.

Ulcers with a fibrotic base or those in difficult 
locations may not respond well to conventional 
therapies (e.g., hemoclips or thermal coagula-
tion). In such cases, alternative treatments should 
be considered.24 Cyanoacrylate injection may be 
a promising and generally safe salvage therapy for 
peptic ulcer bleeding refractory to conventional 
endoscopic treatment, although high-quality ran-
domized controlled trials are still lacking.26,37,38 A 
recent case report demonstrated that EUS-
guided reinjection of cyanoacrylate can precisely 
target the bleeding vessel tract and significantly 
reduce the risk of inadvertent injection into sur-
rounding tissues or ectopic embolism.39 This also 
points out the direction for improving the safety 
of endoscopic SET treatment for peptic ulcer 
bleeding.

Advantages and limitations
This study, based on a relatively large sample size, 
compared the efficacy and safety of EGI and SET 
for peptic ulcer bleeding. Independent risk factors 
for rebleeding were evaluated, highlighting the 
need for strengthened management in high-risk 
patients. However, several limitations should be 
acknowledged: (i) This was a retrospective cohort 
study, which may be subject to selection bias and 

Table 3.  Analysis of risk factors for rebleeding within 7 days.

Variables OR (95% CI) p-Value

Age 0.973 (0.930–1.017) 0.223

Sex 0.693 (0.109–4.401) 0.697

Forrest classification

  Ia 8.294 (1.576–43.644) 0.013a

  Ib 4.622 (0.974–21.922) 0.054

Rockall scores 2.126 (0.571–7.912) 0.261

Peptic ulcers

  Gastric ulcer 0.027 (0.000–4.204) 0.160

  Duodenal ulcer 0.025 (0.000–4.204) 0.148

  Marginal ulcer 0.123 (0.001–18.926) 0.415

  Compound ulcer 0.000 (0.000–0.000) 1.000

  Mean ulcer size 2.866 (0.822–9.994) 0.099

Coexisting disease

  Cancer 0.684 (0.126–3.715) 0.660

  Ischemic heart disease 0.151 (0.018–1.279) 0.083

  Renal disease 24.257 (2.857–205.974) 0.003a

  Liver disease 1.215 (0.183–8.072) 0.841

Smoking 3.530 (0.827–15.074) 0.089

Alcohol consumption 0.866 (0.197–3.802) 0.849

Bleeding-risk medications

  Antiplatelet drugs 5.877 (0.296–116.717) 0.245

  Anticoagulants 935033585.000 (0.000–.) 1.000

  NSAID 2.722 0.717

aImbalanced between groups (p < 0.05).
CI, confidence interval; NSAID, nonsteroidal anti-inflammatory drugs; OR, odds 
ratio.
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information bias, thereby limiting the ability to 
infer causal relationships. (ii) The data were 
derived from a single medical center, which may 
affect the generalizability of the results. (iii) Only 
about half of the patients underwent testing for HP 
infection and follow-up endoscopy, and there was 
considerable variability in the timing of follow-up. 
HP infection is one of the major etiological factors 
in the development of peptic ulcer disease.40 These 
limitations restrict the ability to systematically 
evaluate HP as a risk factor for rebleeding, as well 
as to assess long-term outcomes and the incidence 
of posttreatment ulceration at the injection site. 
Therefore, a randomized controlled trial with 
standardized follow-up protocols is warranted to 
validate the findings of this study.

Conclusion
This study retrospectively evaluated the efficacy 
and safety of EGI in treating peptic ulcer bleed-
ing. The results indicate that EGI is not inferior 
to traditional treatment in terms of hemostatic 
effect and significantly shortens hospitalization 
time without increasing the risk of AEs, demon-
strating good clinical application potential. 
Endoscopic Forrest classification Ia and kidney 
disease are independent risk factors for rebleeding 
within 7 days. Thus, individualized management 
strategies for high-risk populations urgently need 
to be strengthened. Prospective studies are 
needed in the future to validate the clinical value 
and scope of application of EGI.
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