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Abstract
(1) Background: Endoscopy has become the primary diagnostic and therapeutic technique
for non-variceal upper gastrointestinal bleeding. Despite advances in therapeutic methods
and instrumentation, endoscopic hemostatic failure occurs in 10% of patients. In this study,
we aimed to analyze the endoscopic findings in patients with failed hemostasis and to
elucidate strategies for endoscopists and gastroenterologists to facilitate improved
treatment outcomes.
(2) Methods: A total of 128 patients received hemostatic treatment for non-variceal upper
gastrointestinal bleeding. Endoscopic findings in three patients with failed hemostasis after
the initial and secondary endoscopies were analyzed.
(3) Results: Hemostasis failure occurred in three cases (2.3%). All three cases involved
patients with gastric ulcer and were categorized as Forrest class IIa presenting with a non-
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bleeding visible vessel in endoscopic findings. Misinterpretation or underestimation of the
appearance, location, or size of the vessel resulted in hemostasis failure.
(4) Conclusions: Our findings demonstrate that identification of a non-bleeding visible
vessels and assessment of the risk of re-bleeding in such vessels is often difficult. Detailed
examination of the ulcer floor with awareness of the possibility of a non-bleeding visible
vessel will lead to improved hemostatic treatment outcomes. The decision regarding
hemostatic treatment of a visible vessel with a diameter exceeding 2 mm should be made
cautiously, and treatment should be followed by an appropriate period of fasting prior to
endoscopic confirmation of successful hemostasis.
Keywords
Endoscopic hemostasis; Gastrointestinal endoscopy; Non-bleeding visible vessel; Peptic ulcer
hemorrhage; Non-variceal upper gastrointestinal bleeding

1. Introduction
Acute upper gastrointestinal bleeding (UGIB) is a potentially life-threatening abdominal
emergency that remains a common cause of hospitalization. UGIB is defined as bleeding derived
from a source proximal to the ligament of Treitz. The most common non-variceal bleeding
etiologies include gastroduodenal peptic ulcer (20%-50%), gastroduodenal erosions (8%-15%),
Mallory-Weiss tears (8%-15%), erosive esophagitis (5%-15%), and arteriovenous
malformations/gastric antral vascular ectasia (GAVE; 5%) [1]. Approximately 50% of non-variceal
UGIB is caused by peptic ulcers [2, 3], which occur mainly in the stomach (gastric ulcer) or
proximal duodenum (duodenal ulcer). Duodenal ulcer bleeding appears more frequently than
bleeding from gastric ulcers [4]. Helicobacter pylori infection, nonsteroidal anti-inflammatory
drugs (NSAIDs), and acetylsalicylic acid are the main risk factors for UGIB [5], which occurs with an
incidence ranging from 48 to 160 cases per 100,000 adults annually and results in mortality in 10%
to 14% of cases [6]. Although UGIB is more common in men than in women, the mortality rates
are the same. In Japan [7, 8], the rate of H. pylori infection has declined in young people; however,
mortality rates associated with UGIB remain high due to an increased proportion of elderly
patients with accompanying comorbidities and more frequent use of NSAIDs and anti-thrombotic
drugs. In patients aged less than 60 years with no relevant comorbidities, the mortality rate is
close to zero [9].
Endoscopy has become the primary diagnostic and treatment technique for non-variceal UGIB.
The utility of endoscopic hemostasis in the treatment of hemorrhagic gastroduodenal ulcers has
been demonstrated in a meta-analysis reported by Marmo et al. [10]. Endoscopic hemostasis is
believed to significantly reduce the incidence of recurrent and continuous bleeding, as well as the
need for emergency surgery. In another meta-analysis, Barkun et al. found that endoscopic
hemostasis significantly reduced the mortality rate [11].
Several new endoscopic hemostasis technologies have been developed over the years. Selfexpanding metal stents, hemostatic forceps, hemostatic powders, and over-the-scope clips are
currently used in endoscopic hemostasis treatment [12]. Despite ongoing improvements in
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endoscopic and pharmacologic therapies, bleeding continues or recurs in more than 10% of
patients after initial endoscopic hemostasis treatment [13]. However, repeated endoscopic
therapy usually has a favorable effect in cases of re-bleeding. Large ulcer size and posterior
duodenal and lesser gastric curvature ulcers have been suggested as independent predictors of rebleeding [14]. Obscured endoscopic appearance, especially in the case of a non-bleeding visible
vessel (Forrest grade IIa), can also result in the failure of hemostasis.
In this study, we aimed to analyze endoscopic findings in patients with endoscopic hemostasis
failure and to provide observations that might aid gastroenterologists and endoscopists in
improving the prevention of re-bleeding and reducing the requirement for surgical intervention.
Ethics Statement
This retrospective study was approved by the Ethics Committee of the Eastern Chiba Medical
Center in Chiba, Japan (Approval number: 49). The study conformed to the ethical guidelines of
the Declaration of Helsinki. Written informed consent was acquired from all patients before
emergency endoscopic examination. Registration for this study has been carried out on the
hospital website.
2. Materials and Methods
Eastern Chiba Medical Center was designated as an emergency hospital in April 2014. Among
the 3,547 cases of upper gastrointestinal endoscopy performed in our department between April
2014 and March 2017, 324 (9.1%) procedures were performed for therapeutic purposes. Another
128 (3.6%) were performed as a hemostatic treatment for acute non-variceal UGIB, including 85
cases of gastroduodenal ulcers and 15 cases of Mallory-Weiss syndrome. The characteristics of
these patients are shown in Table 1. Cases of failed endoscopic hemostasis were defined as
patients in whom hemostasis could not be achieved by initial or second endoscopic treatment
(after re-bleeding). These included: (1) patients whose treatment had to be converted to surgery,
(2) patients who ultimately required transarterial embolization, and (3) patients whose condition
eventually led to their death. Among the 128 patients, there were three cases (2.3%) of failed
endoscopic hemostasis.
2.1 Endoscopic Hemostasis Procedure
Patients were subjected to a varying degree of conscious sedation depending on their
condition. The Olympus flexible EVIS EXERA endoscope was used. The hemorrhage was treated
using mainly mechanical therapy with the deployment of hemoclips (non-reopening, rotary
Olympus clips). A solution of 5% hypertonic saline epinephrine or ethanol was injected
simultaneously in some cases. Argon plasma coagulation (APC) or endoscopic mucosal resection
(EMR) was used in some other cases.
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Table 1 Characteristics of the 128 cases of hemostatic treatment performed in patients
with non-variceal upper gastrointestinal bleeding

Number

Male

Age (years)

Female

Shock

Median

Min.

Max.

Liver
cirrhosis

Gastroduoden
al ulcer

85

68

17

67

29

91

42
(49.4%)

Mallory-Weiss
syndrome

15

11

4

72

44

93

6(40.0%)

Gastric polyp

6

4

2

84

64

91

3 (50.0%)

5

4

1

76

65

83

0(0%)

0(0%)

4

4

0

75.5

71

79

1(25.0%)

0(0%)

4

1

3

73

46

84

0 (0%)

4 (100%)
B/B/C/C

3

3

0

81

62

82

1 (33.3%)

0
(0%)

3

3

0

68

66

89

2 (66.7%)

0 (0%)

1

1

0

51

51

51

1 (100%)

0 (0%)

1

1

0

66

66

66

0 (0%)

0 (0%)

1

1

0

58

58

58

0 (0%)

0 (0%)

128

101

27

70

29

93

56
(43.8%)

8 (6.3%)

Gastric
angioectasia
Iatrogenic
disease
Gastric antral
vascular
ectasia
Reflux
esophagitis
Gastric cancer
Acute
necrotizing
esophagitis
Gastric
anisakiasis
Gastric
lymphoma
Total

1 (1.2%)
C
2
(13.3%)
A/B
1
(16.7%)
B

Shock, systolic blood pressure <90 mmHg and / or shock index (pulse rate/systolic blood
pressure) >1.0; A, Child-Pugh classification grade A; B, Child-Pugh classification grade B; C,
Child-Pugh classification grade C

3. Results
Table 2 shows the clinical and pathological characteristics of the patients with failed endoscopic
hemostasis. Their treatment was immediately changed to gastrectomy; as a result, all three
patients survived. In all three cases, the patients had gastric ulcers, and there were no specific
clinical features to differentiate these patients from the rest of the UGIB population in whom
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endoscopic hemostasis was successful. Detailed analysis of the endoscopic findings was performed
for each patient.
Table 2 Characteristics of the patients with failed endoscopic hemostasis.
Case

1

2

3

Age (years)

43

66

42

Sex

Male

Female

Male

Major clinical symptoms

Hematemesis

Hematemesis

Hematemesis

Diagnosis

Gastric ulcer

Gastric ulcer

Gastric ulcer

Locations

Lesser curvature,
gastric angle

Lesser curvature,
gastric angle

Posterior wall,
gastric corpus

Accompanying diseases

None

None

None

Anti-thrombotic drugs

-

-

-

NSAIDs

-

-

+

Thrombopenia

-

-

-

Coagulation disorder

-

-

-

Helicobacter pylori

-

-

+

Professional experience of
doctor (years)

10

12

11

Abbreviation: NSAIDS, nonsteroidal anti-inflammatory drugs

Endoscopic images of the first patient are shown in Figure 1. The patient presented with
hematemesis; however, his vital signs were stable. Endoscopic evaluation performed two days
after admission revealed a gastric ulcer, and the exposed vessel (a non-bleeding visible vessel
according to Forrest classification-class IIa) was treated mechanically with the deployment of
hemoclips. Endoscopic observation conducted the next day showed that the clip had dislodged
and that the exposed blood vessel was flattened, stabilized, and exhibiting a uniform white
coating consisting mainly of a thick layer of necrotized mucosal tissue (Fig. 1a). Following
endoscopic observation the next day, oral feeding was resumed. However, the endoscopic image
of the treated exposed vessel proved misleading, and re-bleeding occurred within 24 hours after
resumption of oral feeding. Endoscopic hemostatic treatment was repeated, but hemostasis was
not achieved (Fig. 1b).
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Figure 1 Patient 1: first and second hemostatic endoscopy. a: Initial endoscopic
hemostasis. The exposed blood vessel was flattened, stabilized, and covered with a
uniform white coating, which was shown microscopically to be composed mainly of a
thick layer of necrotized mucosal tissue. b: The second endoscopic hemostatic
treatment of the recurrent bleeding after the resumption of oral feeding; hemostasis
was not achieved.
Endoscopic images of the second patient are shown in Figure 2. The patient presented with
hematemesis and her vital signs were unstable. Endoscopic evaluation performed within three
hours after admission revealed a gastric ulcer, and the exposed blood vessel was treated by the
deployment of hemoclips. Two days after endoscopic hemostasis, re-bleeding occurred and
endoscopic evaluations showed a hemorrhage from another point in the ulcer floor (Fig. 2a and
2b; arrows). Although the patient received endoscopic hemostatic treatment, hemostasis was not
achieved (Fig. 2b). This failure suggested that the presence of multiple exposed blood vessels went
unnoticed during the initial examination, probably owing to insufficient detachment and removal
of blood clots.

Figure 2 Patient 2: first and second hemostatic endoscopy. a: Initial endoscopic
hemostasis. The exposed blood vessel (arrowheads) was treated by the deployment of
hemoclips. b: The second endoscopic hemostatic treatment of the recurrent bleeding
from a different point on the ulcer floor (arrows); hemostasis was not achieved.
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Endoscopic images of the third patient are shown in Figure 3. The patient presented with
hematemesis; however, his vital signs were stable. Endoscopic evaluation performed the day after
admission revealed the presence of a gastric ulcer. Although the bleeding was shown to have
stopped spontaneously, the ulcer floor was covered with a white coating, and the exposed blood
vessel was no longer visible (Fig. 3a). Based on these observations, oral feeding was resumed the
next day. One day later, the re-bleeding occurred and prompted a second endoscopy. After a local
injection of ethanol, endoscopic observation revealed the presence of a thick, white blood vessel
(Fig. 3b). The attempt at hemostasis with hemoclips failed. The blood vessel was extremely large,
which may account for the lack of recognition of the ulcer floor irregularities as a blood vessel
during the initial endoscopy.

Figure 3 Patient 3: first and second hemostatic endoscopy. a: Initial endoscopic
hemostasis. The ulcer floor was covered with a white coating. The non-bleeding blood
vessel was not visible. b: The second endoscopic hemostatic treatment of the
recurrent bleeding after the resumption of oral feeding. After a local injection of
ethanol, a thick white blood vessel was revealed. Endoscopic hemostatic treatment
was performed, but hemostasis was not achieved.
In all three cases, either the presence of a visible blood vessel was overlooked or
underestimated, which subsequently influenced the clinical course.
4. Discussion
Despite advancements in endoscopic hemostasis techniques, recurrent bleeding occurs in 10%
to 20% of cases.
Forrest et al. were the first to classify the stigmata of hemorrhage in peptic ulcers [15]. The
Forrest classification has shown a higher specificity and positive predictive value for re-bleeding
and death when compared to the other four scoring systems that have been evaluated [Rockall
score, Cedars-Sinai Medical Center Predictive Index (CSMCPI), Glasgow-Blatchford Bleeding score
(GBS), and Baylor Bleeding Score (BBS)] [16]. The Forrest classification divides ulcers into six
different categories according to the endoscopic findings. High-risk lesions include those
characterized by spurting hemorrhages (Forrest Ia), oozing hemorrhages (Forrest Ib), non-bleeding
visible vessels (Forrest IIa), or adherent clots (Forrest IIb). Low-risk lesions include hematin on the
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ulcer base (Forrest IIc) and a clean ulcer base (Forrest III). According to the American College of
Gastroenterology guidelines, endoscopic hemostasis should be performed on actively bleeding
blood vessels (Forrest class I) and non-bleeding visible blood vessels (Forrest class IIa). For ulcers
with adherent clots (Forrest IIb), clot removal should be attempted by vigorous irrigation, and
patients should be treated according to the underlying lesion [17].
A review of the endoscopic findings in each patient described here revealed that, in all the
cases, the failure of endoscopic hemostasis was due to overlooking or underestimating nonbleeding visible blood vessels (Forrest class IIa). The risk of further bleeding of a non-bleeding
blood vessel (defined as “a pigmented protuberance in the ulcer”), ranges from 40% to 50% [18,
19]. Due to the high risk of recurrent bleeding, endoscopists should recognize the potential
significance non-bleeding blood vessels, which should be monitored closely.
The appearance of a white color in a non-bleeding visible vessel is one factor that has been
associated with a higher risk of further bleeding. Other factors include a peripherally located
vessel within an ulcer floor and the size of the vessel [20]. The three cases of failed hemostasis
described here exemplify these high-risk lesions. In the first patient, white coating of the flattened
vessel was misinterpreted as successful hemostasis, and oral feeding was resumed prematurely. In
the second patient, an additional non-bleeding vessel at the ulcer periphery was overlooked. Rebleeding occurred occurred in both cases.
The exposed vessel of the third patient had a vascular diameter that greatly exceeded 2 mm.
Ishikawa et al. previously reported that an exposed blood vessel with a diameter of 2 mm or more
was a risk factor for recurrent bleeding [21]. According to Lin et al., the rate of recurrent bleeding
is directly correlated with the size of a non-bleeding visible vessel [19]. The identification of very
large visible vessel by endoscopy, as in Case 3, should alert the endoscopist to the risk of
unsuccessful hemostasis, and raise the question of whether the treatment is advisable.
Our study suggests that, in cases of spontaneous hemostasis with no visible bleeding, irrigation
of the ulcer should be performed by the endoscopist to explore the possibility of a non-bleeding
visible vessel. Raised protuberances within the ulcer bed should be evaluated to determine
whether they are non-bleeding visible vessels. Such precautions will lead to the improvement of
the treatment outcome. Magnification endoscopy might improve the characterization of the
vessel in terms of its size, color, and location within the ulcer bed, although its clinical significance
remains debatable [22]. In addition, a Doppler probe is a useful indicator of successful hemostasis
[23, 24].
The timing of the resumption of oral feeding after endoscopic hemostasis treatment in patients
with UGIB has not been sufficiently investigated. Murata’s group suggested that fasting should be
continued for three days after hemostasis [25]; however, more recent findings suggest that in
interval of 48-hours or less after endoscopic hemostasis is appropriate [26, 27]. Our study
demonstrated that oral feeding of the third patient with a large non-bleeding blood vessel and a
high risk of re-bleeding should have been delayed. In this case, the timing of the resumption of
oral feeding should have been dictated by repetitive confirmatory endoscopy.
5. Conclusions
In conclusion, Forrest class Ia, Ib, and IIa UGIB all show a high risk of recurrent bleeding after
endoscopic hemostasis. Our findings demonstrate the challenges associated with identification
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non-bleeding visible vessels (Forrest class IIa) and assessing the potential risk of re-bleeding in
these vessels. The endoscopy should be performed cautiously and with consideration of the
possibility of re-bleeding. Moreover, detailed observation of the ulcer floor with specific vigilance
for non-bleeding visible vessels will lead to more successful hemostatic treatment. The necessity
for the hemostatic treatment of visible vessels with a diameter exceeding 2 mm should be
rigorously assessed, and treatment should be followed by an appropriate period of fasting prior to
endoscopic confirmation of successful hemostasis.
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