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ABSTRACT
Background: Dieulafoy's lesion is a rare but potentially life-threatening gastrointestinal condition that 

often requires endoscopic management. However, there is a lack of consensus on the optimal endoscopic 
intervention for this condition. This meta-analysis aimed to compare the efficacy and safety of endoscopic 
mechanical interventions versus endoscopic injection interventions in the treatment of Dieulafoy's lesion.

Methods: A systematic literature search was conducted using PubMed, Google Scholar pages 0-20 and 
Cochrane Library databases to identify relevant studies published up to March 2023. Studies comparing 
the outcomes of endoscopic mechanical and injection interventions for Dieulafoy's lesion were included. 
The pooled odds ratio (OR) and 95% confidence interval (CI) were calculated using a random or fixed 
effects model depending on the heterogeneity I2 value. A total of seven comparative studies were included 
in the meta-analysis consisting of three clinical trials and four retrospective studies. The clinical outcomes 
consisted of the initial hemostasis, as well as adverse events: recurrent bleeding, death and the need for an 
operation.

Results: It was shown that endoscopic injection therapy was associated with a lower risk of recurrent 
bleeding in the treatment of Dieulafoy's lesion compared to mechanical therapy (95% CI, OR=0.33 
[0.16, 0.69], p-value=0.003). However, there were no significant differences between mechanical and 
injection techniques in terms of initial hemostasis, death, or need for an operation.

Conclusion: Our findings suggest that injection methods may be preferred over mechanical techniques 
in the management of Dieulafoy's lesion due to its potential to reduce recurrent bleeding. Although it is a 
simple and a non-expensive technique, further studies are needed to confirm these findings and evaluate the 
long-term outcomes of both interventions. 
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INTRODUCTION

Dieulafoy’s lesion of the gastrointesti-
nal (GI) tract is an uncommon but 
highly morbid medical condition 
(1), predominantly occurring in the 
proximal part of the stomach (2). It 

represents around 1% to 2% of acute GI bleeding 
due to the development of vascular malforma-
tions in the gastrointestinal tract (3). It is often as-
ymptomatic unless the mucosa above the vessel 
erodes and leads to bleeding (4). The clinical 
manifestations are associated with the depletion 
of blood volume resulting from either sporadic or 
significant GI bleeding. First described as an aneu-
rysm in the stomach by Gallard T., in 1884 (5), it 
was named after the Toulousian surgeon Georges 
Dieulafoy, who described it as “exulceratio sim-
plex”, which means simple ulcer (6). The etiology 
of this specific lesion is unknown, neither are the 
bleeding triggering events. However, patients who 
suffer from Dieulafoy's lesions and have pre-exist-
ing conditions like cardiovascular disease, hyper-
tension, chronic kidney disease, diabetes, or alco-
hol abuse, are commonly observed to experience 
bleeding and are mainly of male sex (7). Various 
endoscopic techniques have been used to man-
age this lesion, including mechanical hemostasis 
and injection therapy with epinephrine or other 
agents. Although multiple studies have compared 
these two techniques, there is still debate about 
which one is more effective in achieving initial he-
mostasis, preventing recurrent bleeding and mini-
mizing adverse events such as death and opera-
tion. A meta-analysis of the available literature 
can provide a comprehensive evaluation of the 
current evidence regarding the comparative ef-
fectiveness of mechanical hemostasis and injec-
tion therapy in managing Dieulafoy's lesion. The 
purpose of this meta-analysis is to compare the 
outcomes of mechanical hemostasis and injection 
therapy in the management of Dieulafoy's lesion 
in terms of initial hemostasis, recurrent bleeding, 
death and operation. q 

MATERIAL AND METHODS

The present study was conducted following 
PRISMA 2020 guidelines. We searched PubMed, 

Cochrane and Google Scholar (page 1–20) up-
dated to March 2023 for the studies that are qua
lified for comparing endoscopic mechanical and 

injection therapy for the treatment of Dieulafoy’s 
lesion. Paper reference lists as well as articles re-
lated to our pertinent included studies were also 
used to conduct our research. One investigator 
(TN) collected and extracted the data and another 
one (RS) double checked and confirmed the 
choice of eligible studies. The whole process is 
summarized in PRISMA flowchart (Figure 1).

Eligibility criteria
We included comparative studies, randomized 
controlled trials, prospective clinical trials and re
trospective comparative studies, as well as studies 
regarding patients diagnosed with Dieulafoy’s le-
sion and endoscopic treatment with injection 
compared to that with mechanical hemostatic 
methods. Only publications available in English or 
French were selected for our systematic review 
and meta-analysis. 

We excluded case reports, narrative reviews, 
systematic reviews, theoretical research, expert 
comment and economic analysis. Studies in 
which Dieulafoy’s lesion was part of a bigger pool 
of patients and their data was analyzed concomi-
tantly were also excluded. 

Data extraction
Two reviewers independently assessed the studies 
for eligibility and data was extracted from the in-

FIGURE 1. Prisma flowchart for the process of article selection
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cluded studies in two parts. The first part included 
basic information such as author name, publica-
tion year, journal, volume, issue, pages, study de-
sign, sample size, size of each management group 
(mechanical or injection) and types of bias sus-
pected in each study. The second part of the data 
extraction process included clinical outcomes, 
namely, initial hemostasis, recurrent bleeding, 
death and operation. In case of any discrepancy 
between the investigators, it was resolved through 
discussion.

Risk of bias assessment
We assessed the risk of bias using the Cochrane 
risk-of-bias tool. After evaluating each study, se
veral criteria, including random sequence genera-
tion, allocation concealment, blinding of partici-
pants and personnel to the study protocol, 
blinding of outcome assessment, incomplete out-
come data and selective reporting, were assessed 
and classified as low risk, high risk or unclear 
(Figures 2 and 3). If a trial had a high risk of bias 
for more than one key area, it was classified as 
having a high risk of bias. Conversely, if a trial had 
a low risk of bias for all key areas, it was classified 
as having a low risk of bias. Trials that did not fall 
into either of these categories were considered to 
have an unclear risk of bias. 

Since four of the seven studies were retrospec-
tive, the selection bias was considerable. Howe
ver, the studies generally showed a low risk of at-
trition and reporting bias.  

Statistical analysis 
The statistical analysis was performed using Re-
view Manager 5.4 (The Cochrane Collaboration, 
2020). For dichotomous data, risk ratio (RR) with 

95% confidence interval (CI) was utilized, while 
for continuous data, standardized mean differen
ces and 95% CI were used. For each outcome, 
two subgroups were created in a way that pro-
spective studies were analyzed separately from 
retrospective studies. To assess heterogeneity, 
Q testing and I2 statistics were used. If the P-value 
was less than or equal to 0.10 or I2 was greater 
than 50%, indicating significant heterogeneity, the 
random-effects model was chosen. Conversely, if 
the P-value was greater than 0.10 or I2 was less 
than 50%, the fixed-effect model was used. A 
P-value of 0.05 was considered statistically signifi-
cant. q

RESULTS

Seven studies, comprising three randomized 
controlled trials and four retrospective com-

parative studies (8-14), met the inclusion criteria 
and were included in our research. The selected 
studies totalized 276 patients, of whom 147 in the 
mechanical group and 129 in the injection group. 
Table 1 summarizes the different characteristics of 
the selected studies.

A clinical trial compared endoscopic therapies 
for Dieulafoy’s lesions in 24 patients, who were 

Endoscopic Therapy for Dieulafoy's Lesion

FIGURE 2. Risk of bias graph – reviewing authors' judgements about 
each risk of bias item presented as percentages across all included studies

FIGURE 3. Risk of bias summary – reviewing 
authors' judgements about each risk of bias item 
for each included study
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divided into mechanical (hemoclipping and band 
ligation) and injection groups. The mechanical 
group required fewer sessions to achieve perma-
nent hemostasis (1.17 vs. 1.67) and had higher 
initial hemostasis rates (91.7% vs. 75%). No pa-
tients in the mechanical group needed surgery, 
compared to 17% in the injection group. Recur-
rent bleeding was significantly lower in the me-
chanical group (8.3% vs. 33.3%, p < 0.05). The 
study concluded that mechanical therapy was 
more effective for initial hemostasis and reducing 
recurrent bleeding in Dieulafoy’s lesions. Mea-
sured outcomes included initial hemostasis, re-
current bleeding, operation, permanent hemosta-
sis and death (8).

Similarly, another study investigated endo-
scopic hemostasis methods for GI bleeding due to 
Dieulafoy’s lesion in 107 patients. They were 
treated with aethoxysklerol injection (46 cases), 
hemoclip hemostasis (31 cases), or a combination 
of both (30 cases). The success rates were 71.7%, 
77.4%, and 96.7%, respectively, with significant 
differences between the methods (P < 0.05). Un-
successful treatments often required alternative 
endoscopic methods or surgery. No serious com-
plications or re-bleeding occurred during a one-
year follow-up. The study concludes that com-
bined therapy is the most effective method. 
Measured outcomes included successful and un-
successful endoscopic hemostasis, hematemesis, 
dark stools, hemoglobin (Hb) decrease >20 g/L, 
hypovolemic shock, bleeding manifestations, ne-
cessity of transfusion, operation and rebleeding (9).

In addition, a study compared band ligation 
and injection therapy for treating Dieulafoy’s le-
sions in 18 patients with upper GI bleeding. Par-

ticipants were randomized into two groups: band 
ligation (10 patients) and injection therapy (eight 
patients). The study found that rebleeding oc-
curred in 75% of patients assigned to the injection 
therapy group but in none of those included in 
the band ligation group. The rebleeding rate and 
mean hospital stay were significantly higher for 
the injection therapy group. The study concludes 
that band ligation is superior to injection therapy 
for treating Dieulafoy’s lesions. Measured out-
comes included rebleeding, operation and initial 
hemostasis (12).

Furthermore, another study compared the he-
mostatic efficacy of endoscopic hemoclipping 
and epinephrine injection therapy for treating 
bleeding Dieulafoy’s lesions in 32 patients. They 
were randomly assigned to either hemoclipping 
(16 patients) or epinephrine injection (16 pa-
tients). There was no significant difference in pri-
mary hemostasis rates between the two groups 
(93.8% vs. 87.5%). However, hemoclipping 
showed a trend towards requiring fewer endo-
scopic sessions for permanent hemostasis (6.3% 
vs. 31.3%) and was significantly more effective in 
preventing recurrent bleeding (0% vs. 35.7%). No 
bleeding-related deaths occurred. Measured out-
comes included initial hemostatic failure, recur-
rent bleeding, surgery and permanent hemostasis. 
(13)

Additionally, a study retrospectively analyzed 
the effectiveness of cyanoacrylate injection versus 
hemoclip placement for treating bleeding 
Dieulafoy’s lesions in the duodenum. Eighteen 
patients (six receiving cyanoacrylate injection and 
12 receiving hemoclips) were included. All pa-
tients underwent endoscopic examination and/or 

TABLE 1. 
Characteristics of 
included studies
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endotherapy within 12 hours of hospital admis-
sion. The study found no significant difference in 
primary hemostasis or recurrent hemorrhage rates 
between the two groups. One patient in the he-
moclip group experienced melena three days af-
ter treatment and required cyanoacrylate injec-
tion. There were no significant side effects 
reported. Measured outcomes included hemosta-
sis failure, persistent bleeding, surgery, death and 
blood transfusion, with no notable differences 
between the two groups (14).

Moreover, a study reviewed 29 patients with 
Dieulafoy's lesions among 1393 cases of acute 
nonvariceal upper GI bleeding. Patients were 
treated with different endoscopic methods com-
prising epinephrine injection, epinephrine plus 
heater probe coagulation, histoacryl injection and 
hemoclipping. Initial treatment failure occurred in 
three patients from the epinephrine group, who 

then received surgery or other therapies. Recur-
rent bleeding was noted in two patients from the 
same group but was controlled with additional 
therapy. Epinephrine plus heater probe coagula-
tion had a significantly higher success rate (100% 
vs. 54%) compared to epinephrine alone. No 
complications were reported and no further 
bleeding occurred during follow-up. Measured 
outcomes included rebleed, transfusion, initial 
hemostasis, death and surgery (10).

Finally, a study analyzed the clinical features 
and therapeutic outcomes in 26 patients with up-
per GI bleeding from Dieulafoy's lesions. Endo-
scopic therapy was used, with hemoclipping in 
18 patients, heater probe in six subjects and etha-
nol injection in the two remaining patients. Initial 
therapy was successful in 22 cases (84.6%), with 
additional endoscopic therapy achieving hemo-
stasis in three more cases (11.5%). Only one pa-

TABLE 2. Forest 
plot showing the 
odds of 
successful initial 
hemostasis 
between 
mechanical and 
injection 
endoscopic 
therapy in the 
management of 
Dieulafoy's lesion

TABLE 3. Forest 
plot showing the 
odds of recurrent 
bleeding between 
mechanical and 
injection 
endoscopic 
therapy in the 
management of 
Dieulafoy's lesion
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tient required surgical intervention due to uncon-
trolled bleeding. There were no side effects from 
the endoscopic treatments and no rebleeding was 
observed over a mean follow-up of 36 months. 
The measured outcomes included initial therapy 
success, rebleeding, transfusion needs, discharge, 
death and the necessity for surgery. The study 
concludes that endoscopic methods, particularly 
hemoclipping, are effective and should be the first 
choice for managing Dieulafoy's lesions (11).

These studies collectively highlight the effec-
tiveness of various endoscopic therapies for ma
naging Dieulafoy’s lesions, with mechanical me
thods generally showing superior outcomes in 
terms of initial hemostasis and reducing recurrent 
bleeding. Tables 2-5 showcase these findings.

Initial hemostasis
All seven studies reported comparative results 
about initial hemostasis between the two me
thods. The results showed no significant differ-

ence between mechanical and injection methods 
(OR 1.31; 95% CI [0.72, 2.38], P=0.48).

Recurrent bleeding
All seven studies included results concerning re-
current bleeding outcome between mechanical 
and injection interventions. The results showed a 
significant advantage that favors injection me
thods compared to mechanical ones (OR 0.33; 
95% CI [0.16, 0.69]; P=0.003).

Death 
Six of the seven selected studies marked death as 
an outcome when comparing the two methods. 
However, due to the rarity of this event, only two 
of all patients died, which makes the statistical 
data not estimable.

Operation
Six out of the seven selected studies measured 
operation as an outcome in the comparison of the 

TABLE 4. Forest 
plot showing the 
odds of death as 
an outcome when 
comparing 
between 
mechanical and 
injection 
endoscopic 
therapy in the 
management of 
Dieulafoy's lesion

TABLE 5. Forest 
plot showing the 
odds of operation 
when comparing 
between 
mechanical and 
injection 
endoscopic 
therapy in the 
management of 
Dieulafoy's lesion



372 Maedica
  

A Journal of Clinical Medicine, Volume 20, No. 2, 2025

Endoscopic Therapy for Dieulafoy's Lesion

two methods. The studies included 91 patients in 
the mechanical group and 97 in the injection 
group. However, the results were not statistically 
significant (OR 0.57; 95% CI [0.18, 1.78]; 
P=0.34). q

DISCUSSION

Dieulafoy’s Lesion was first described by 
Gallard T. in 1884 in the stomach and it was 

named after G. Dieulafoy who described it as 
“exulceratio simplex” (6). It was afterwards de-
scribed in different parts of the GI tract, like the 
esophagus (15), duodenum (16), jejunum (17), 
ileum (18), cecum (19), colon (20), rectum (21) 
and the anal canal (22). It is a rare but potentially 
life-threatening condition characterized by a pro-
truding artery in the GI tract wall that can cause 
severe gastrointestinal bleeding. The manage-
ment of this condition has evolved over the years 
and endoscopic techniques emerged as a promi
sing approach for its treatment (22). After the dia
gnosis is made, different therapeutical options are 
available, including either mechanical methods 
like endoscopic band ligation and hemoclip 
placement (23), argon plasma coagulation (24, 25), 
or injection (26-28). Combination of different 
means is also done (29) and showed to be the 
preferred means in Malik et al’s systematic review 
about jejunal lesions (30). If bleeding reoccurs, re-
peating endoscopy, angiographic embolization or 
surgical wedge resection can be performed.

Given the lack of clear consensus regarding 
the best approach for the treatment of this condi-
tion, we conducted this meta-analysis to compare 
the outcomes of mechanical and injection endo-
scopic techniques for the treatment of Dieulafoy’s 
lesion. 

Our findings indicate that both techniques 
have similar efficacy and safety profiles in terms of 
death, operation and initial hemostasis. However, 
the main different outcome was the superiority of 
injection techniques in preventing recurrent 
bleeding. This finding was not confirmed in the 
study done by Lai et al (31), where treating 

Dieulafoys’s lesion by injection techniques was 
found to be a risk factor of rebleeding in com-
parison with all other techniques. Their study did 
not meet our inclusion criteria and therefore it 
was not included in our meta-analysis. 

CONCLUSION

To sum up, although no increase in mortality or 
need for operation was proven in the study, 

recurrent bleeding would constantly pose a major 
concern when it comes to the medical team and 
the patient, as it requires additional treatment and 
an increase in the overall cost of management. 
The lower incidence of recurrent bleeding with 
injection techniques suggests that this approach 
may be preferred over mechanical techniques 
since it is an easy technique with proven efficien-
cy and a low cost at the same time. Currently, 
most physicians, who are globally based on their 
expertise, continue to choose the endoscopic 
method for treating Dieulafoy’s lesion. However, 
our meta-analysis provides strong evidence sup-
porting the use of injection techniques for the 
treatment of this lesion. Further research is defi-
nitely needed to confirm the findings and to de-
termine the optimal treatment approach for this 
rare yet challenging potentially life-threatening 
condition. q 
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