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Background:Dieulafoy was the first to characterize a gaping arteriole within the gastric mucosa causing massive hematemesis, 
designating it as “exulceratio simplex.” A hundred years later, this vascular abnormality, now commonly referred to as a 
“Dieulafoy lesion. Endoscopic band ligation (EBL) has been mentioned as one of the inexpensive, easy to use, and effective 
modality of treatment for bleeding Dieulafoy lesions
Objective: To report our experience of endoscopic band ligation (EBL) for bleeding Dieulafoy lesions
Setting: A large teaching hospital
Methods - A retrospective case study of all patientswith bleedingDieulafoylesion  in whom  EBL was attempted from 2002 
to 2007.We analyzed the demographic characteristics of the patients, risk factors for gastrointestinal bleeding, location of 
lesions and the recurrence of bleeding. We have also looked for feasibility of applying the band(s), cessation of bleeding 
following EBL and complications of the procedure, if any.  
Results:There were 17 patients with this entity in the study group (males 12). The mean (SD) age of the patients was 59.6 
(8.2) years.  Comorbidity was present in 15 patients. All lesion were located in stomach.  EBL could be performed and 
hemostasis was achieved in all patients. Two of the patients  rebled. Hemoclipapplication achieve hemostasis in both. 
However, one patient rebled again and had to be operated. There was no complication of EBL.  
Conclusions: EBL is feasible, safe, effective method and superior method for control of bleeding from with bleeding 
Dieulafoy lesion than adrenaline monotherapy.

INTRODUCTION
In 1897, Paul Georges  Dieulafoy, a professor of pathology at 
the Faculty of Medicine in Paris, France, was the first to de-
scribe a series of 10 patients who presented with massive he-
matemesis (approximately 4 L of blood in less than 24 hours) 
due to a bleeding gastric vessel, without any evidence of ulcer-
ation. At autopsy, a superficial ulceration with a gaping arteriole 
was found in the gastric submucosa. The lesion’s borders were 
not hardened or projecting, and the remainder of the mucosa 
was in perfect health. Dieulafoy concluded that this lesion was 
not a typical gastric ulcer and named it an “exulceratio sim-
plex,” which in time became known as a “Dieulafoy lesion” [1]

Dieulafoy’s lesion (DL), is now a well-recognized cause of  
non-variceal upper gastrointestinal bleeding (GIB) [1]. Previous-
ly published case series have found DL to account for 1-5.8% 
of cases of acute non-variceal upper GIB[2-4]. This lesion is 
defined by the presence of an abnormally thick arteriole (1-3 
mm in diameter, 10 times higher than the diameter of sub 
mucosal capillaries at that level) that maintains the caliber of 
the feeding vessel when it reaches the mucous membrane [5].
Histologically, it is characterized by sub intimal fibrosis of the 
artery and a lack of inflammation at the edge of the mucosal 
defect, which sets it apart from peptic ulcers.

Though over a hundred years have passed since Dieulafoy 
first described this lesion, the mechanisms causing the tortu-
osity and the persistence of the large-sized submucosal arter-

ies remain unknown. Many reports have attributedhis lesion 
to the pathological structure or the size of the artery with a 
persistent musculoelastic mantle of Wanke. Debate continues 
regarding the exact pathology and linkage of this artery to 
the overlying mucosa [6]. Further, what actually triggers their 
submucosal-to-mucosal rupture has yet to be proven.Several 
mechanisms have been proposed to account for the rupture 
and the subsequent massive haemorrhage. One theory sug-
gests that the pulsations in a large submucosal vessel lead to 
disruption of the overlying epithelium. This leads to localise-
dischaemia and exposure to bowel contents which ultimately 
result in erosion and rupture. [7] Another theory suggests that 
gastric wear and tear pro- motes thrombosis within the artery 
leading to the subsequent necrosis. [8]

It is also suggested that age-related mucosal atrophy might 
contribute to the process. The use of NSAIDs or alcohol with 
resultant mucosal injury has also been suggested but there is 
no con- sistent evidence to support this causal relationship. [7]

In a prospective study, Matsui et al., found that 40% of all 
causes of upper GIB were due to DL rather than gastroduode-
nal ulceration or varices[9].

DL is also a rare cause of bleeding from other parts of the 
gastrointestinal tract. The two largest retrospective series 
demonstrated that DL was the source of hemorrhage in 1.2-
1.9% of all.[9,10]. 
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Since 1986, endoscopy in addition to being the primary diag-
nostic tool has also become the first-line method of treatment 
[11]. Traditionally treated with a gastrotomy or gastrectomy, 
surgery is now reserved for the 4–8% of cases that do not 
achieve endoscopic haemostasis [12]. The three main forms of 
endoscopic treatment include (a) thermal electrocoagulation, 
heat probe coagulation, argon plasma coagulation, (b) region-
al injection-epinephrine (EPI) or norepinephrine (NOR) injection 
and sclerotherapy, and (c) mechanical banding and hemoclips 
[13].Advances in endoscopy have increased the detection rate 
of Dieulafoy’s lesions and have significantly decreased the 
mortality from 80%[14] to 8.6% [15].Several studies have 
reported that EBL, one of these interventions, is inexpensive, 
easyto use, and as effective as bipolar coagulation or injection. 
[16,17] 

A recent study by Alis et al. found that endoscopic band li-
gation (EBL) was associated with a significantly lower risk of 
recurrent bleeding as well as a shorter hospital stay when 
compared with sclerotherapy [12]. The mainstay of surgical 
treatment for endoscopic failures is wide wedge resection or 
local excision such as partial/wedge gastrectomy [18]. Simple 
oversewing of the lesion is not recommended, as it is associat-
ed with a greater risk of recurrent bleeding [18].

PATIENTS AND METHODS
This was a retrospective study of patients who were admitted 
to Department of Gastroenterology and Hepatology, Moti-
lal Nehru Medical College, Allahabad, U. P., India with a di-
agnosis of gastrointestinal bleeding caused by DL between 
2002 and 2007 in whom EBL was attempted. The diagnosis of 
bleeding Dieulafoy lesion was made when active arterial spurt-
ing or micropulsatile streaming was noticed for a minute from 
a < 3 mm mucosal defect, visualization of a vesselprotruding 
from a slight defect or normal mucosa, and/or a fresh blood 
clot adherent to a defect of normal mucosa. EBL was done 
by loading a preloaded elastic band cylinder on the tip of the 
upper gastrointestinal endoscope and the bleeding lesion was 
targeted, sucked in the barrel of the ligator using suction and 
the band(s) were fired to strangulate the bleeding lesion. We 
collected data regarding clinical presentation of the disease, 
diagnosis, demographic data, endoscopic finding, need of 
blood transfusion, presence of comorbidity and effectiveness 
of band ligation and rebleeding after EBL if any and their after 
any other rescue endotherapy or surgery resort to. We includ-
ed cases in which endoscopy described a lesion compatible 
with Dieulafoy. We excluded patients who had other poten-
tially bleeding lesions in other areas or had undergone other 
gastrointestinal endoscopic procedures. The ethics committee 
of our hospital approved the study. 

RESULTS
There were 17 patients with this entity in the study group 
(males 12). The mean (SD) age of the patients was 59.6 (8.2) 
years.. Injection therapy with 1:10,000 dilute epinephrine had 
failed in all these patients. Comorbidities included diabetes 
mellitus in five, hypertension in four, cardiovascular diseases in 
three, renal disease in two and chronic bronchitis in one pa-
tient. Blood transfusion was required in seven patients who 
were hemodynamically unstable at the time of admission.  

The lesion was located at the cardio-esophageal junction in 
one patient (Fig. 1), in the proximal stomach in 13 patients, 
and in the distal stomach in three patients. Injection therapy 
could not be applied satisfactorily in three of the 13 patients 
with proximal gastric lesions due to the position of the lesion 
and the patient with a bleeding lesion at the cardioesophage-
al junction. In the others there was continued bleeding after 
injection therapy, although the procedure was technically suc-
cessful. 

Bands could be placed in all the patients and the bleeding 
controlled in all (Fig. 2). A single band was required in 15 pa-
tients and two bands were needed in two patients. In all but 
two patients, the bleeding did not recur. In one patient, the 
bleeding recurred after 18 hours and she had a bout of he-

matemesis. After a good lavage of the stomach, emergency 
endoscopy revealed that the band had slipped and the lesion 
was bleeding actively. Two units of blood transfusion were re-
quired and emergency endoscopy was performed. Two hemo-
clips were applied to the lesion and the bleeding controlled 
(Fig. 3). There was no further bleeding. 

In another patient, the bleeding recurred after 24 hours. Two 
hemoclips were applied and the bleeding controlled. No blood 
transfusion was required. However, there was further bleeding 
after 24 hours. The patient was transfused two units of whole 
blood and subjected to emergency surgery. Localized wedge 
resection of the area of the stomach was performed. Histo-
pathological examination of the resected specimen showed a 
caliber-persistent artery with a mucosal defect, consistent with 
a Dieulafoy lesion (Fig. 4). 

Complications
No complications of EBL was observed in any of the patients.

DISCUSSION
Dieulafoy lesion is a potentially life threatening cause of recur-
rent upper as well as lower gastrointestinal bleeding account-
ing for 0.5%-14% of cases of acute upper gastrointestinal 
hemorrhage[19]. The lesion consists of a large caliber, tortu-
ous artery, 1 to 3 mm in diameter that lies in the submucosa, 
in close contact with the mucosa over a variable distance. The 
bleeding occurs from a erosion in the mucosa and the arterial 
wall. Typically they are located in the stomach, within 6 cm of 
the gastroesophageal junction and this site accounts for 60%-
64% of cases. This is attributed to the architecture of the 
blood supply to the lesser curve of the stomach as the vessels 
arise. However, they can be found anywhere in the gastroin-
testinal tract. 

Demographic characteristics of our patients were similar to 
those in other studies; we found a higher prevalence of the 
condition in men, compared to women, with a ratio of 12:5, 
and an average age of 59.6 years. Such strong male predom-
inance in adults is perhaps hormonally related and can be at-
tributed to the lack of estrogenic protective effects in males. It 
is also postulated that complex hormonal dysfunctions at the 
submucosal arteriole arcade are involved in the pathogenesis 
of the caliber persistent artery. Perhaps due to the older age 
of onset, comorbiditiesare present in up to 90% of patients, 
the most common including cardiovascular disease, hyper-
tension, diabetesmellitus, liver disease, and renal failure [15] 
Some authors have proposed that these conditions alter the 
normal process of angiogenesis and trigger the formation of 
aberrant vessels [20].In our study,comorbidity was present in 
15 out of 17 patients (88.23%); mainly diabetes (29.41), hy-
pertension (23.52%) and cardiovascular diseases (17.64%). 
Most of the studies have shown that the most common loca-
tion of DL is the stomach. In our series this was also the most 
common location as all the lesions were located into stomach. 

Gastrointestinal bleeding caused by DL can be serious. In our 
study, 7 patients (41.17%) presented with symptoms of he-
modynamic instability, and 12 (70.5 %) showed active bleed-
ing at the moment of endoscopic exploration. 

The success rate of endoscopic treatment in our study was 
high, similar to that reported in other studies [12,21]. We 
could achieve hemostasis in all the patients. One of the pa-
tients rebled and hemostasis could be achieved only after 
placement of hemoclips. Hemoclips have been found to be 
useful in arresting bleeding in patients bleeding from Dieula-
foy lesions.However, in yet another patient, the bleeding re-
curred even after hemoclip application and the patient had to 
be operated. The histological section showed features typical 
of Dieulafoy lesion (Fig. 4). 

Although the reis no consensus on the endoscopic treatment 
of choice but theoretically, the mechanical hemostasis leads to 
a smaller lesion of the surrounding tissue than thermal ther-
apy or injection techniques, which sugge sts that these pro-
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cedures could be a first-line approach forthe management of 
DL [22].

Limitations of our study were low sample size, retrospective 
design, lack of comparison with other modality of treatment 
and single centre  study.  

In conclusion,EBL is feasible, easy, safe and effective method 
for control of bleeding from with bleeding DL as primary he-
mostasis was achieved in all of our patients. In contrast, treat-
ment with adrenaline monotherapy associated with a higher 
rate of failure and bleeding recurrence.  EBL can applied to 
difficult DL lesions where injection therapy could not be ap-
plied satisfactorilydue to the position of the lesion. 

For these reason, we can conclude that endoscopicbandliga-
tion is superior to adrenaline monotherapy for the treatment 
Dieulafoy lesions.

LEGEND TO FIGURES
Table 1 Demographic features  of  patients with  bleeding 
Dieulafoy lesion
 

Table 1 Demographic data of the 
patients (n = 17)

Age: median (range) (yr) 59.6 +  8.2

M:F 12:5

Comorbidities

Diabetes 5

Hypertension 4

Cardiovascular disease 3

Renal failure 2

Chronic Bronchitis 1

Location of bleeding Dieulafoy lesions

Proximal Stomach - 13

Distal Stomach     - 3

Cardio-esophageal junction 1

Presentation

Haemetemesis 12

Malena 5

Fig. A
1.  Bleeding Dieulafoy lesion at the esophagogastricjuction.

2.  A band has been placed on the bleeding Dieulafoy lesion 
and hemostasis achieved. 

3. Hemoclips have been applied on the Dieulafoy lesion in the 
patient who rebled following band ligation. Hemostasis was 
achieved in this patient following clip application.

4. Histological examination of the resected specimen of stom-
ach showing a typical large caliber persistent artery with mu-
cosal defect (H & E X 40).
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