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Abstract:

Aim and background: Dieulafoy lesion (DL) represents a rare, but important cause of major upper digestive
bleeding, especially in elders. The aim of the study consists in identifying the clinico-biological and endoscopic
features and the outcome of these patients.

Methods: We retrospectively evaluated the patients admitted with non-variceal upper digestive bleeding (UDB) in
the Department of Gastroenterology, of the Emergency County Hospital Timisoara, from 2003 to 2014. Out of the
total number of cases we selected the patients with endoscopic diagnosis of Dieulafoy lesion. In these patients we
analyzed the demographic, clinico-biological and endoscopic data, compared to the control group that encountered
the rest of the patients with UDB.

Results: Out of 2104 patients with non-variceal UDB, 31/2104 (1.5%) presented DL, 19/31(61.3%) male and
12/31(38.7%) female, mean age 63 = 12.83. Diabetes mellitus was present in 35.5% cases. The mean value of
hemoglobin was significantly lower in Dieulafoy group 7 + 2.69 vs. 8 + 3.28 in the control group, p=0.05, thus a
significantly larger number of blood units per patient were needed in this group (p<0.0001). Re-bleebing was
encountered significantly more often in Dieulafoy vs. control group: 7/31(22.6%) vs. 173/2074 (8.34%), p=0.03;
surgery was needed in 3/31(9.7%) Dieulafoy patients. Endoscopic haemostasis was achieved most frequently by
using combined treatment. The use of anticoagulants had a significant influence in the development of DL
(p=0.019).

Conclusion: DL may cause massive bleeding and is associated with a high rate of re-bleeding. Patients present
comorbidities, diabetes mellitus being mostly associated with this condition. Anticoagulants represent risk factors
highly associated with DL.

Keywords: Dieulafoy lesion; Non-variceal upper digestive bleeding;
Endoscopic haemostasis

Introduction

Upper digestive bleeding (UDB) presents an incidence ranging from
48 to 160 cases per 100,000 adults per year, and a mortality of 10-14%
[1], being one of the major emergency conditions in gastroenterology,
therefore associated with a major economic and clinical impact.
Dieulafoy lesion (DL), although an uncommon cause of non-variceal
UDB, may cause potentially life-threatening bleeding, especially in the
elderly [2].

The pathogenesis of this condition is considered to be the presence
of abnormal large-caliber arteries at the submucosal level, subsequently
causing the thinning of the overlying mucosa, producing erosions and
leading to exposure of the vessel wall to the lumen, finally with the
possibility of developing digestive hemorrhage [3].

This lesion was first described by Gallard and later named for the
French surgeon Georges Dieulafoy who called it “exulceratio simplex”
believing that it was the first stage of a gastric ulcer, the progression of
which being stopped by the occurrence of hemorrhage [4,5]. The
majority of DL occur in the proximal stomach, typically located within

6 cm of the gastroesophageal junction on the lesser curvature, due to
arterial vessels directly branching from the left gastric artery [6-8], but
they have also been reported in the esophagus, small and large bowel
[9-11] and also other rare locations such as the rectum or the
gallbladder [12-14].

The diagnosis of DL is usually made by endoscopy, the endoscopic
diagnostic rate of the lesion being over 90% of the cases [15,16]. Often,
diagnosis may be difficult especially during the initial episode of
hemorrhage due both to the small size of the lesion and the
intermittent nature of the bleeding therefore a lot of patients require
multiple endoscopic examinations for accurate diagnosis [6,17]. The
condition was initially treated surgically [18]; with the advance of
endoscopic techniques, nowadays therapeutic endoscopy is the
treatment of choice, the hemostasis success rates achieving 75-100%
[17,19-24].

The aim of our study is to identify the clinico-biological and
endoscopic characteristics, as well as the outcome of the patients with
Dieulafoy lesions, admitted with upper digestive bleeding in an
emergency hospital, which is a referral center for the western part of
Romania.
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Methods

Patients

This was a retrospective study of the patients who were admitted to
Clinical Emergency County Hospital Timisoara, Romania with a
diagnosis of non-variceal upper digestive bleeding (UDB) between
January 2003 and December 2014. Out of the 2104 patients with UDB,
we selected a group of 31 patients who were endoscopically diagnosed
with Dieulafoy lesions (DL). The 2073 patients in the control group
were selected from patients who were admitted during the same period
with non-variceal UDB due to other causes than Dieulafoy lesions.
Patient information was collected by reviewing medical records, which
included information regarding demographic data, medication history
(aspirin consumption, use of anticoagulants), hemodynamic status at
admission, blood test results, endoscopic details such as description of
the lesions, the methods of endoscopic hemostasis applied and their
efficacy (rate of re-bleeding, death, or need for surgery), associated
comorbidities and the number of hospitalization days. All data were
compared between the Dieulafoy group and the control group.

All the patients with UDB received treatment with proton pump
inhibitors (PPI) started at the time of admission, using high doses of
PPI (80 mg IV bolus, followed by 8 mg/h continuous perfusion for 72
hours) in all cases. All the endoscopic procedures were performed in
emergency conditions within 12 hours after admission, after the
hemodynamic stabilization of the patient, in the endoscopic unit of the
gastroenterology department (that can function around the clock, if
needed), by the specialist who was on duty. In all the cases, consent
forms were signed by the patients or their relatives. For the accurate
selection of the Dieulafoy lesion patient group, the medical and
endoscopic records of these patients were reviewed in order to meet
the diagnostic criteria of Dieulafoy lesions. Only patients who
presented a definite endoscopic diagnosis of DL were included in the
study group.

Endoscopic definitions and treatment

Endoscopic diagnoses of Dieulafoy lesions were made according to
the following diagnostic criteria established in the literature:

(1) Active arterial/micropulsatile bleeding from minute (<3 mm)
mucosal defects; (2) presence of a protruding vessel + active bleeding
during endoscopy, within a minute mucosal defect on the background
of normal surrounding mucosa; or (3) an adherent clot attached to a
minute mucosal defect/apparently normal mucosa [8,17,25,26].

The endoscopic therapeutic methods applied in the case of DL were
epinephrine (1:10,000) injection, hemoclipping, bipolar coagulation,
argon plasma coagulation, or a combination treatment.

Initial failure of endoscopic hemostasis was defined as subsequent
active bleeding despite performing endoscopic treatment or onset of
active digestive hemorrhage (hematemesis, melena, hematochezia),
and presence of hemodynamic instability (systolic blood pressure
(SBP) below 100 mmHg, heart rate over 100 per minute) within 12
hours of initial endoscopic treatment.

Re-bleeding was defined as the reappearance of active digestive
bleeding (hematemesis, melena and hematochezia), or hemodynamic
instability, or with the decrease of hemoglobin level of more than 2
g/dL within 24 hours from the first endoscopy, with the endoscopic
confirmation of active bleeding at the site of previously treated lesion.

Statistical analysis

The statistical analysis was performed using SPSS software, Version
20.0 (IBM SPSS Statistics) and Microsoft Office Excel 2007. The
Kolmogorov-Smirnov test was used for testing the distribution of
numerical variables. Mean value and standard deviation were
calculated for numerical variables with normal distribution, while in
cases of non-normal distribution, median values and range intervals
were used. Qualitative variables were presented as numbers and
percentages. Parametric tests (t-test) were used for the assessment of
differences between numerical variables with normal distribution; and
nonparametric tests (Mann-Whitney or Kruskal-Wallis tests) for
variables with non-normal distribution. Multivariate analysis was
performed using logistic regressions. Chi-square (X2) test (with Yates'
correction for continuity) was used to compare proportions expressed
as percentages ("n” designates the total number of patients included in
a particular subgroup). 95% confidence intervals were calculated for
each predictive test and a p-value<0.05 was considered as significant
for each statistic test.

Results

Out of the total number of 2104 patients with non-variceal upper
digestive bleeding, 31/2104 (1.5%) have presented endoscopic bleeding
from a Dieulafoy lesion. 19/31 (61.3%) were male and 12/31 (38.7%)
female (Figure 1), mean age 63 + 12.83 years (range 23-83 years). The
control group, including the rest of 2073 patients with UDB of other
etiologies, consisted in 1257/2073 (60.6%) male and 716/2073 (39.4%)
female (Figure 2), mean age 62 + 7.8 years.

Applying the risk scores used to stratify UDB patients, we noticed
that mean Rockall score in Dieulafoy group was significantly higher
compared to the batch without Dieulafoy (6 + 2.44 vs. 5 £ 1.77,
p=0.0019). Regarding the clinical status at admission, 7/31 (22.6%) of
the subjects presented hemodynamic shock. Mean value of
hemoglobin was significantly lower in Dieulafoy group vs. control
group (7 * 2.69 g/dl vs. 8 + 3.28 g/dl, p=0.05). Thus a significantly
higher mean number of blood units per patient was needed in the
group with DL vs. control group (2.5 units of blood/patient vs. 1.3
units of blood, p<0.0001).

Figure 1: Dieulafoy group: gender distribution.
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Figure 2: Control group: gender distribution.

Initial failure of endoscopic hemostasis was encountered in 2/24
cases (8.3%), that need surgical intervention, therefore we obtained an
initial hemostatic success rate of 91.7%

Re-bleeding was encountered significantly more often in the
Dieulafoy group vs. the group without Dieulafoy: 7/31 (22.6%) vs.
173/2073 (8.34%), p=0.03. Re-bleeding was successfully treated using
endoscopic methods of hemostasis, except one case that needed
surgery.

The rate of transfer in surgery department due to failure of
endoscopic hemostasis was: 3/31 (9.7%) Dieulafoy patients vs. 79/2073

(3.8%), p=0.22. The mean number of hospitalization days was greater
for the Dieulafoy group 6.8 vs. 5.5 days, but without reaching statistical
significance.

In more than one third-32.3% of the Dieulafoy patients Aspirine
consumption was encountered. The use of anticoagulants was
significantly more frequently associated with the development of DL
vs. control group: 8/31 (25.8%) vs. 226/2073 (10.9%), p=0.019. In our
study, there were no deaths encountered in the Dieulafoy group (Table

1).

Re-bleeding was encountered significantly more often in Dieulafoy
group vs. the group without Dieulafoy: 7/31 (22.6%) vs. 173/2073
(8.34%), p=0.03. The need of surgery due to failure of endoscopic
hemostasis was encountered in: 3/31 (9.7%) Dieulafoy patients vs.
79/2073 (3.8%), p=0.22. The mean number of hospitalization days was
greater for the Dieulafoy group 6.8 vs. 5.5 days, but without reaching
statistical significance.

Endoscopic haemostasis was achieved most frequently using
epinephrine injection+hemoclipping (EI+HC) in 7/24 patients
(29.2%), followed by epinephrine injection+bipolar coagulation (EI
+BC) in 5/24 patients (20.8%), hemoclipping (HC) (16.7%) and other
therapies, such as the association of three methods- epinephrine
injection+bipolar coagulation+hemoclipping in 2/24 patients (8.3%),
or simple therapies like epinephrine injection and bipolar coagulation,
each performed in 2/24 patients (8.3%). Other hemostatic methods
encountered were represented by bipolar coagulation+hemoclipping
and argon plasma coagulation (APC). In 7/31 cases (22.6%), there was
no active bleeding during endoscopy, and therefore was no hemostatic
procedure performed.

Parameters Dieulafoy group (n=31) Control group (n=2073) P value

19/31 (61.3%) male 1257/2073 (60.6%) male p=0.98
Gender

12/31 (38.7%) female 716/2073 (39.4%) female p=0.91
Mean age (years) 63 £12.83 62+7.8 p=0.48
Mean Rockall score 6 +244 5+1.77 p=0.0019
Hemodynamic shock 7/31 (22.6%) 354/2073 (17%) p=0.56
Mean value of hemoglobin (g/dl) 7+2.69 8+3.28 p=0.05
No. of blood units/patient 25+0.1 1.3+0.1 p<0.0001
Re-bleeding 7/31 (22.6%) 173/2073 (8.34%) p=0.03
Surgery 3/31(9.7%) 79/2073 (3.8°/0) p=0.22
Mean number of hospitalization days 6.3+0.2 55+0.12 p=0.49
Aspirine consumption 32.3% 21.8% p=0.23
Anticoagulants 8/31(25.8%) 226/2073 (10.9%) p=0.019
Deaths 0 142/2078 (6.3%) p=0.25

Table 1: Comparison betmen demographic, clinico-biological characteristics and outcome of the patients included in Dieulafoy group vs. control

group.

For the control group, endoscopic haemostasis was achieved most
frequently using epinephrine injection+hemoclipping (EI+HC) in
726/2073 patients (35%), followed by epinephrine injection+bipolar

coagulation (EI+BC) in 401/2073 patients (20%), hemoclipping (HC)
(10%) and other therapies, such as the association of three methods-
epinephrine injection+bipolar coagulation+hemoclipping in 30%
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patients, or simple therapies like epinephrine injection and bipolar
coagulation, each performed in 5% patients. Other hemostatic
methods encountered were represented by bipolar coagulation
+hemoclipping and argon plasma coagulation (APC).

Regarding the presence of comorbidities, cardiovascular diseases,
diabetes mellitus and renal diseases were encountered more frequently
in Dieulafoy group vs. the control group: 77.4% vs. 60.4%, 35.5% vs.
18.9% and 29% vs. 18.5%, but significant statistical differences were
found only for the association of diabetes mellitus (p=0.03) (Table 2).
Respiratory and neurological disorders were present each in 2/31
patients (6.5%); no patient was diagnosed with sepsis.

Comorbidities Dieulafoy group Control group P value
(n=31) (n=2073)
Cardiovascular diseases | 24/31 (77.4%) 1252/2073 (60.4%) p=0.08
Diabetes mellitus 11/31 (35.5%) 391/2073 (18.9%) p=0.03
Renal diseases 9/31 (29%) 333/2073 (13.5%) p=0.20
Neoplasia 4/31 (13%) 325/2073 (15.7%) p=0.87
Cirrhosis 2/31 (6.5%) 204/2073 (9.9%) p=0.75

Table 2: Comorbidities of the patients included in Dieulafoy group and
control group.

Discussion

Dieulafoy’s lesion, known to be a “caliber persistent artery” [27], is
an uncommon, but potentially life-threatening, cause of digestive
bleeding. It is difficult to determine its real incidence in the general
population because they can cause intermittent bleeding and the
endoscopic diagnosis is difficult, therefore it may be an under-
recognized rather than a truly rare condition. DL may determine up to
6% of nonvariceal bleeding in the upper gastrointestinal tract [28,29]
and 1% to 2% of all acute digestive hemorrhage [16,30].

In our hospital, the prevalence of non-variceal upper digestive
bleeding due to DL was 1.5%, percentage similar to the one found in
other studies [26,31]. Although most of the researches have shown that
Dieulafoy lesions are an uncommon cause of GI bleeding, the results of
Lim and colab found them to be a relatively frequent etiology,
accounting for 14.1% of nonvariceal upper gastrointestinal bleeding
[20].

The demographic characteristics of our Dieulafoy patients were
similar to those in other studies. We noticed a higher prevalence of the
condition in men, compared to women, a gender characteristic that is
valid for all the patients with non-variceal UDB, and an average age of
63 years.

Data from the literature show that DL usually affects elderly patients
with associated comorbidity, such as cardiovascular disease, arterial
hypertension, diabetes mellitus or renal failure, and also other
conditions like respiratory disease, liver cirrhosis, neurological disease
and use of medication that influence coagulation [31-33]. The
proposed underlying mechanism consists in the alteration of these
conditions of the normal process of angiogenesis, with the subsequent
formation of aberrant vessels with a constant caliber that increase the
incidence of Dieulafoy. However, authors like Ding and colab [34]
described the presence of DL in younger patients, having relatively few
comorbidities. Their explanations have taken into consideration the

fact that the real incidence of DL in elderly patients may be
underestimated because this type of patients are more reluctant to
undertake emergency endoscopy and also because comorbidities in
elderly patients may increase the risk of emergency endoscopy that
may be avoided by the clinicians. In our study, most of the patients
with comorbidities presented mainly cardiovascular disease (77.4%),
diabetes mellitus (35.5%) and renal disease (29%). Diabetes mellitus
was encountered significantly more often in patients with Dieulafoy
lesion compared to the control group.

Compared to the control group, the patients with DL from our
study have presented with more severe UDB, translated into a
significantly more severe anemia and a significantly higher number of
blood units needed/patient. Furthermore, patients from DL group
presented a significantly higher mean Rockall score vs. the control
group that can be explained, at least partially, by the frequent
association of comorbidities.

Some studies have proposed a causal relation of DL with the use of
nonsteroidal anti-inflammatory drugs and aspirin, the evoked
pathogenesis depending upon erosive gastritis and the subsequent
necrosis of the vascular wall induced by these drugs that may
determine the rupture of the submucosal vessels, but there is little
evidence in the literature in this regard [3,25]. However, other studies
were able to demonstrate only for antiplatelet agents a significant
association with Dieulafoy lesions [8]. In our study, although a high
proportion (32.3%) of the Dieulafoy patients had Aspirine
consumption, it didn’t show to be a significant association, in contrast
to the use of anticoagulants that proved to be significantly more
frequently associated with the development of DL.

A previous study showed that chronic drinking damages gastric
mucosa of animals, increasing the risk of Dieulafoy lesion formation
[35]. Some studies report a moderately strong association of UDB from
DL in patients with advanced liver disease/cirrhosis, particularly
advanced alcoholic liver disease [36-38]. In contrast to these reports,
our data showed no significant differences regarding the presence of
cirrhosis in Dieulafoy group vs. the control group (6.5% vs. 9.8%).

The risk of re-bleeding from Dieulafoy’s lesions is reported in the
literature to be between 9-40% [17] and proved to be higher using
endoscopic monotherapy compared with combined endoscopic
methods [3,16]. The endoscopic methods of haemostasis are the
treatment of choice in case of re-bleeding [39]. In our study, the re-
bleeding rate was similar to previous reports (22.6%), and was
encountered significantly more often in Dieulafoy vs. other causes of
non-variceal upper digestive bleeding.

The use of non-steroidal anti-inflammatory drugs (NSAIDs) or
anticoagulants and the presence of active stages of the Forrest
classification at endoscopy have been significantly associated with the
risk of re-bleeding [20]. Jamanca-Poma et al. reported that, despite the
high rate of comorbidities, no significant relationship was found
between comorbidity and re-bleeding risk in Dieulafoy patients [40].
In the study of Park and colab, kidney disease and infection were
significant predictors of re-bleeding in patients with DL, especially
when the combination of infection and kidney disease was not
properly controlled by medical treatment. The authors concluded that
more effective endoscopic management associated with the control of
underlying diseases are needed to better prevent re-bleeding in this
type of patients [41].

Recent advances in endoscopic techniques have increased the
diagnosis rate of Dieulafoy’s lesions and have significantly decreased
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the mortality from 80% to 8.6% [3,26]. Fortunately, none of our
patients included in Dieulafoy group died.

Endoscopic treatment is highly successful in terms of achieving
initial hemostasis, with hemostasis success rates usually exceeding 90%
[19,25,26,42,43]. Also, in our study, the initial hemostatic success rate
was of 91.7%.

There is no consensus guideline on the best treatment of DL,
treatment options depending on the site of the lesion and the available
expertise. Endoscopic haemostatic procedures that can be applied to
DL can be classified into three groups: thermal (bipolar coagulation,
heat probe coagulation and argon plasma coagulation), regional
injection (epinephrine injection and sclerotherapy) and mechanical
(banding and hemoclipping) [25,32,42]. In our study, endoscopic
haemostasis was achieved most frequently by using combined
treatment, such as epinephrine injection+hemoclipping followed by
epinephrine injection+bipolar coagulation and hemoclipping as simple
therapy. Interestingly, none of the endoscopists have chosen band
ligation as hemostatic method.

Other endoscopic treatments that can be performed when classical
hemostatic methods fail to succeed include over-the-scope clip
(OTSC) that has been developed for the closure of small defects of the
digestive wall [44]. There are only few studies reporting the use of this
device for management of DL [45-47], showing its efficacy, therefore it
may become applied in routine endoscopic therapy.

Hemospray (Cook Medical, USA), a novel inorganic powder, has
recently been approved in Canada for the management of nonvariceal
upper digestive bleeding [48,49]. It achieves hemostasis by adhering to
the bleeding site, which leads to mechanical tamponade and by
promoting thrombus formation [50]. Results on safety and efficacy
appear to be promising for various etiologies of digestive bleeding
including Dieulafoy lesions [51,52].

EUS-guided treatment of the underlying vessel could be considered
when the conventional methods of hemostasis fail. EUS may help
detection of the aberrant vessel in the submucosa [53], may confirm
ablation of a Dieulafoys lesion after endoscopic treatment by
confirming absence of blood flow [3] and help directing the therapy
when needed [54]. However, EUS routine clinical usefulness in the DL
detection is limited [55].

Each endoscopic technique has both advantages and disadvantages
and varying success rates [25]. Combined endoscopic therapy proved
to be superior to monotherapy, with permanent hemostasis achieved in
95% of cases [3].

Literature data suggest that endoscopic mechanical hemostatic
methods including hemostatic clipping and band ligation are more
effective in achieving hemostasis when compared to injection or
thermal methods, leading to less damage to the surrounding tissue
[25,43,56,57], therefore mechanical therapy could be chosen as the
first-line approach for the management of DL.

Endoscopic treatment is nowadays the first option for the
management of this type of lesion, whereas surgery or selective arterial
embolization is appropriate only for cases with massive bleeding or
endoscopic therapy failure [18,58].

Surgery is currently reserved for the 5% of cases that are refractive
to endoscopic/angiographic methods of hemostasis and the techniques
employed include local excision of the lesion or a wedge resection of
the affected section of gut [30,59]. Laparoscopic surgery is nowadays

an attractive option being minimally invasive to the patient. However,
successful laparoscopic resection relies on accurate localization of the
site of hemorrhage [60]. In our DL group, the need of surgery due to
failure of endoscopic hemostasis was encountered in 3/31 patients
(9.7%).

Conclusion

In conclusion, our study shows that, although seldom encountered,
Dieulafoy lesions may frequently cause massive bleeding, they are
associated with a high rate of re-bleeding and can be successfully
treated using endoscopic methods of haemostasis in more than 90% of
the cases. Usually, patients diagnosed with DL have many
comorbidities, diabetes mellitus being significantly associated with this
condition. Anticoagulants represent risk factors frequently associated
with Dieulafoy lesion formation.
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