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Abstract

Dieulafoy’s lesion (DL) is a relatively rare condition which carries 
a significantly high risk for mortality. A tortuous large arteriole in 
the wall of the stomach can result in significant gastrointestinal (GI) 
hemorrhage which can result in detrimental complications. Although 
it only accounts for about 1% of all GI bleeding, it has been consid-
ered to be one of the most underrecognized conditions. This train of 
thought may unfortunately be related to the difficulty in its diagnosis. 
After conducting a Medline search of the medical literature, with a 
focus on current PubMed articles, a thorough examination of updated 
diagnostic and treatment approaches was compared. Diagnostic tech-
niques in the analysis and treatment of DLs continue to be limited to 
this day. Endoscopy remains as the main diagnostic and therapeutic 
tool; however, it continues to have its limitations. Other alternatives 
include but are not limited to angiography and surgical interventions 
which at times can be more successful. Diagnostic improvements and 
research for the detection of DL continue to advance; however, they 
remain limited in their capabilities. Further analysis and workup needs 
to be conducted in order to reduce hospital stay and improve survival.

Keywords: Dieulafoy’s lesion; Hemorrhage; Gastrointestinal bleed-
ing; Endoscopy; Diagnosis

Introduction

Dieulafoy’s lesion (DL) is considered a significantly large 

submucosal artery which can erode the mucosa and result in 
bleeding via the digestive tract through a small mucosal defect 
[1, 2]. Paul Dieulafoy in 1897 was a professor of pathology 
at the Faculty of Medicine in Paris and was the first to de-
scribe this relatively rare condition. He presented a series of 
10 patients with massive hematemesis due to a bleeding gastric 
vessel without any evidence of an ulceration in the first three 
lesions. With autopsy, a superficial ulceration was identified 
and consisted of a gaping arteriole which was found within 
the gastric submucosa. He concluded that the lesion was not 
a typical form of gastric ulcer and identified it as “exulceratio 
simplex” which later became known as Dieulafoy lesion [3, 4]. 
At the current time, endoscopy continues to be implemented 
as the main diagnostic approach in identifying not only DL but 
most gastrointestinal (GI) forms of bleeding. Furthermore, the 
advent of endoscopy has significantly impacted the treatment 
of DL, with forms such as laparoscopic banding, injections 
with epinephrine and adrenaline, and thermocoagulation; yet 
the success rate of these diagnostic and therapeutic approaches 
continues to be limited.

Literature Search Method

Medical databases consisting of Medline and specifically re-
volving on publications found on PubMed were accessed and 
reviewed. Search criteria consisted of “Dieulafoy’s lesion”, 
“hemorrhage“, “bleeding”, and “GI” which allowed the re-
trieval of several updated and accessible works from the medi-
cal database. Types of articles mostly consisted of but were not 
limited to case reports, review articles, and research articles 
involving clinical data. A consensus was formulated incorpo-
rating the combination of these sources and was collaborated 
in order to give an updated review on this condition.

Etiology and Epidemiology

In all cases of non-varicose bleeding in the upper GI tract, 6% 
consist of DL [5, 6]. While in all forms of GI hemorrhages, 
1-2% are a result of DL [7, 8]. Although the lesion can occur 
at any age, the mean age demonstrated in the literature has 
been in the fifth decade of life and without any familial pre-
disposition [7, 9]. It has also been found to be twice as more 
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common in males than females [7]. Some associations have 
been documented, as with any form of GI bleeding are the use 
of anti-inflammatory medications, aspirin, and anti-platelet ag-
gregation agents [7, 9-11].

Majority of cases arise and present as a sudden onset of 
massive, recurrent, and painless hematemesis, although can 
also present as melena, hematochezia, and a drop in blood 
pressure. Forty-four percent of patients report melena, 30% 
hematemesis, while 18% have both hematemesis and melena, 
6% only with hematochezia, and 1% present as iron-deficiency 
anemia [3, 12] (Fig. 1). The mean reported hemoglobin that 
patients may present with has been reported to be 8.4 and 9.2 
g/dL on admission [3, 13], although this can be highly variable 
and fluctuate at a rapid rate.

Pathology

It has been over a hundred years since these lesions were de-
scribed; however, the pathogenesis and mechanisms resulting 
in tortuosity of these massive submucosal arteries continue 
to remain an enigma. There has been on-going debate in re-
gards to its correlation with the underlying mucosa resulting in 
several detrimental complications. The actual etiology behind 
the mucosal rupture also remains undiscovered. It was once 
thought to be associated with an acquired aneurysm but further 
research has failed to prove a link to aneurysms, arteriosclero-
sis, elastic tissue dysfunction, or vasculitis [1, 7, 9, 10].

One theory has been described considering the idea that a 
mechanism resulting in pulsation within the large submucosal 
artery may apply pressure to the epithelium resulting in small 
erosion and rupture of the vessel towards the lumen [9, 12, 14]. 
However, it has been demonstrated that often times the lesions 
tend to be intermittent in nature. Another hypothesis has sug-

gested that a thrombosis within the artery itself may result in 
continuous necrosis of the arterial walls, which can in turn lead 
to arterial rupture [1, 7, 9].

It has been further emphasized that as DL can present in 
several different locations within the GI system, there may be 
multiple mechanisms of action behind its formation depend-
ing on the location. The most common location reported has 
been the stomach, specifically the lesser curvature [15-17]. Of 
these 80-95% were found located within 6 cm of the gastroe-
sophageal junction, which may be due to the direct correlation 
with the left gastric artery [15, 18, 19]. The remainder of the 
lesions consist of about a third of DL identified and are located 
mostly in the duodenum [20], followed by the colon [21], but 
have also been described in the esophagus, jejunum, and ileum 
[22], as well as the rectum [23] and even the anal canal [15, 
24] (Fig. 2).

It remains unclear if these lesions are inherited or acquired 
but no genetic mutations have yet to be discovered. Although 
older ages of patients frequently found to have DL may lean 
toward an acquired phenomenon, the tendency for the vast ma-
jority of lesions to be found within 6 cm of the gastroesopha-
geal junction questions whether an underlying congenital de-
fect at that location is present or whether the location is more 
prone to acquired alterations. The pediatric literature however 
does demonstrate that the tortuous artery with variable length 
may be a congenital phenomenon, yet there still is a lack of 
sufficient support [25].

Diagnosis

As DL frequently has been found to bleed intermittently and 
can present in various locations that may be inaccessible by 
endoscopy such as the jejunum or ileum, it may be difficult to 

Figure 1. DL categorized by symptomatic presentation. 
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diagnose. Several of these lesions may also be small and rela-
tively inconspicuous despite repetitive endoscopic and other 
diagnostic measures. This forms a dilemma and can result in 
increased mortality in patients compared to other forms of GI 
bleeding which can be easily managed.

The most commonly used diagnostic test is an esoph-
agogastroduodenoscopy (EGD), which would demonstrate 
a pigmented protuberance from a vessel stump that may be 
surrounded with minimal erosion and lack of ulceration [26]. 
This pigmented protuberance can have a variable color, is ap-
proximately 10 - 15 mm wide, 5 - 10 mm high, and only 50-
60% may be actively bleeding with minimal spurting or oozing 
of blood from the GI mucosa [26-28]. Several patients may 
require repetitive endoscopies, as initial diagnostic measures 
may not reveal a source; however, patient hemoglobin may 
continue to drop. It may not be detected because an adherent 
clot may occlude it and sometimes the only way to directly ex- 
pose it is by washing away the clot with moderate endoscopic 
perfusion although this is not highly recommended [26].

Initial EGD has been found to be diagnostic in only about 
70% of cases, as the lesions are relatively small and intermit-
tently active. They may also be located between folds, covered 
by a clot, located underneath gastric contents, or hidden due 
to pools of massive bleeding [29]. Endoscopic criteria which 
have been at times utilized to define DL include the following 
[5, 9]: 1) active arterial spurting or micropulsatile streaming 
from a < 3 mm defect in the mucosa or surrounding normal 
mucosa; 2) protruding vessel visualization either with or with-
out active bleeding within the small mucosal defect or through 
normal surrounding mucosa; and 3) fresh, densely adherent 
clot appearance with a minute point of attachment of mucosa. 
Although the final yield of diagnostic EGD is 70% for DL, the 
initial diagnostic findings are far less. Approximately 49% of 

lesions are identified during the initial EGD and 33% may re-
quire more than one EGD to correctly locate the active source 
of bleeding [9, 30].

As EGD has its limitations, push enteroscopy has also 
been utilized which may have a higher yield in identifying ob-
scure locations with DL. Enteroscopy is often indicated after 
EGD and colonoscopy have failed to be diagnostic. It allows 
for viewing of the GI system about 150 cm beyond the py-
lorus and is able to identify distal duodenal or proximal je-
junal lesions [26]. Wireless capsule endoscopy has also been 
implemented and although it has been considered minimally 
invasive, it lacks the benefit of therapeutic intervention [9, 31]. 
Capsule endoscopy is a way of investigating areas of GI tract 
which can be difficult to identify with EGD and even colon-
oscopy. With its use, there continues to be limitation as the 
camera may miss smaller lesions as it may not have the correct 
direction as it bypasses the lesion.

When EGD has failed to locate the source of bleeding, 
angiography has been implemented. On angiogram, the con-
trast extravasation into the eroded artery can be indicative of 
the lesion. It is more useful particularly in colorectal lesions 
where there may be poor bowel preparation, which can ob-
scure colonoscopy results [12]. No angiographic pattern has 
been found to be specific for DL but may include findings such 
as visualization of a non-tapering, ectatic artery at the bleed-
ing site [26]. Extravasation as stated may be the only finding 
at times. In one study, angiography was found to be diagnostic 
in 11 of 14 patients who had DL and who had undergone non-
diagnostic endoscopic testing [26, 30].

Other diagnostic utilities that have been used include the 
additional use of endoscopic ultrasound [32]. Endosonograph-
ic features can demonstrate a large submucosal artery, which 
can be located at the lesser gastric curve near the gastroesopha-
geal junction and is mostly used to confirm endoscopic he-
mostasis of a bleeding lesion by illustrating absent blood flow 
after therapy [26, 32]. This type of practice has not been used 
and is not often recommended due to its increased cost and 
lack of efficacy.

A final investigational measure which can be used when 
other diagnostic techniques have failed and the patient is clini-
cally stable is a red cell scan with technetium-99m. The ad-
vantage of which it carries is that the threshold for detecting 
any extravasation into the gut is only 20% of that required by 
angiography [33]. However, again this testing modality is not 
often used because of the lack of data supporting its success 
rate compared to EGD.

Treatment

Treatment options depend on a variety of factors including pa-
tient’s presentation, site of lesion, and diagnostic techniques 
utilized. Endoscopic methods remain the most often used 
treatment of choice in lesions which are easily accessible [17]. 
With the use of endoscopic measures, the treatment options are 
divided into three groups [12, 34, 35]: 1) thermal-electrocoag-
ulation, heat probe coagulation and argon plasma coagulation; 
2) regional injection-local epinephrine injection and sclero-

Figure 2. Location by percentage of Dieulafoy’s lesion within the GI 
system. 
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therapy; and 3) mechanical- banding and hemoclip.
Prior to implementing these curative techniques, an at-

tempt needs to be made to make the patient hemodynamically 
stable. It is vital to focus on volume resuscitation in order to 
prevent consequences of end-organ damage. Multiple large-
bore, intravenous lines are inserted and volume resuscitation 
performed with crystalline solution, whether with normal sa-
line or lactate ringers. Depending on the patient’s level of ane-
mia, transfusion of packed red blood cells is often required and 
in most patients with DL it has been shown to require three or 
even more units [36]. DL requires hemostatic therapy, as often 
times re-bleeding can occur and the diagnosis, specifically the 
source of the bleeding, may not be initially discovered.

As stated, therapeutic endoscopy is the primary treatment 
and can achieve initial hemostasis in about 90% of lesions 
which are accessible and can decrease re-bleeding rates to less 
than 10% within the first 7 days [11, 26, 34, 37]. With the use 
of endoscopic hemostatic procedures, the various treatment 
techniques will be discussed.

Epinephrine injection and sclerotherapy is one of the treat-
ments used to stop GI bleeding. Epinephrine with repeated in-
jection can lead to cessation of bleeding. It is a relatively cheap 
treatment technique; however, it has been noted that alone in 
the management of DL it is not recommended due to the risk 
of re-bleeding [38]. Epinephrine around the lesion can be used 
to reduce excessive bleeding but should also be managed with 
sclerotherapy for those with DL. Sclerotherapy using ethanol 
or polidocanol has been shown to successfully control bleed-
ing when used at four sites around the vessel and then into the 
vessel itself [9, 39].

Thermal coagulation, another useful measure, can be 
grouped depending on whether it is contact involving bipolar 
electrocoagulation and heater probe coagulation or non-con-
tact, delivering high-frequency monopolar current through a 
conductive gas to the submucosa [9, 40]. Non-contact is con-
sidered advantageous as it can reduce the risk of perforation by 
decreasing the depth of tissue damage and due to the ease of its 
use [40]. Contact thermal methods, however, have been criti-
cized because of inadequate coagulation of the lesion when 
covered by blood resulting in future episodes of re-bleeding 
[41].

Endoscopic band ligation and hemoclips are the most 
commonly used mechanical therapies. They have been shown 
to be more successful at times compared to injection treat-
ment in the management of DL [9, 42]. Although the success 
rate may be higher, it only applies to those properly applied. 
It should be reserved for experienced endoscopists, especially 
when the angle is difficult, as incorrectly deployed hemoclips 
can prevent proper positioning of future clips [9].

Angiography with gel-foam embolization is a relatively 
rare form of management but can be an effective final resort if 
endoscopic treatment fails. Unfortunately, there may be a risk 
of ischemia to the area supplied by the artery which is embo-
lized. Thus, when the bleeding lesion is supplied by multiple 
collateral vessels, this technique is not useful [12]. Surgery is 
the last option for patients with uncontrolled treatment but car-
ries a higher mortality rate as often times these patients may 
already be hemodynamically unstable at the time surgery is 
considered.

Conclusion

Although the locations and treatments used for DL are well 
documented, the etiology remains poorly understood and due 
to the intermittent nature of DL, diagnostic approaches have 
their limitations. In future studies, the developmental origin 
needs to be further investigated which may allow for better di-
agnostic techniques resulting in improved mortality rates and 
patient care. Significant research, data collaboration, and clini-
cal trials need to be conducted to differentiate various endo-
scopic modalities and the best method to approach and manage 
such lesions. Endoscopic ultrasound and enteroscopy have yet 
to be used as often as EGD and are limited to certain facili-
ties, with future use and implication it is possible to determine 
which method of diagnosis will lead to an early discovery and 
treatment thus preventing deteriorations in patients’ condition 
and decreasing the need for recurrent scoping. The risk of re-
bleeding from DL has been reported to vary anywhere between 
9% and up to 40% and has been found to by higher in en-
doscopic monotherapy compared with combined endoscopic 
therapies [8, 10, 12]. Although advances in endoscopy have 
in fact improved the detection rate from 80% [10, 12] to 86% 
[12, 43], there remains room for improvement. GI endoscopy 
has proven to be an effective diagnostic and therapeutic tool 
but the obscure nature of DL reveals that there is a significant 
amount of underlying investigation that needs to be conducted.
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