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Early double-balloon enteroscopy was not related 
to better clinical outcomes in patients with 
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Abstract 
Background: Device-assisted enteroscopy has been used for over 20 years for the management of patients with suspected small 
bowel bleeding. Unlike esophagogastroduodenoscopy and colonoscopy, the appropriate timing of enteroscopy is still unknown. 
In recent guidelines, early enteroscopy is suggested to maximize diagnostic yield and therapeutic yield in patients with suspected 
small bowel bleeding. However, few studies have identified its influence on clinical outcomes, including mortality or rebleeding rate. 
We conducted this study to evaluate the influence of the timing of double-balloon enteroscopy on clinical outcomes in patients 
with suspected small bowel bleeding.
Methods: Patients with overt small bowel bleeding who underwent double-balloon enteroscopy from January 2013 to February 
2021 were retrospectively reviewed. Patients were categorized into an early enteroscopy group (≤14 days) and a nonearly enter-
oscopy group (>14 days). Clinical outcomes, including short-term mortality and rebleeding rate, long-term mortality and rebleeding 
rate, diagnostic yield, and therapeutic yield, were analyzed.
Results: A total of 100 patients (mean age, 66.2 years; 53% male) were included, and 44 patients were stratified into the early 
enteroscopy group. The diagnostic yield, therapeutic yield, mortality, and rebleeding rate were similar between two groups. In 
multivariate conditional logistic regression analysis, there were no significant differences between two groups regarding the 30-day 
rebleeding rate (adjusted odds ratio [aOR], 1.43; 95% CI, 0.47-4.33), 90-day rebleeding rate (aOR, 1.18; 95% CI, 0.47-2.94), 
30-day mortality rate (aOR, 1.29; 95% CI, 0.21-8.13), 90-day mortality rate (aOR, 1.94; 95% CI, 0.48-7.87), and 90-day bleeding-
related mortality (aOR, 2.18; 95% CI, 0.24-19.52). The Kaplan-Meier survival curve analysis showed that the timing of DBE was not 
associated with the long-term rebleeding rate or mortality rate (p = 0.57 and 0.83, respectively).
Conclusion: The timing of enteroscopy did not influence the clinical outcomes, including the short-term mortality rate, short-term 
rebleeding rate, long-term mortality rate, and rebleeding rate, in patients with suspected overt small bowel bleeding.
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1. INTRODUCTION
Small bowel bleeding accounts for approximately 5% to 10% 
of all gastrointestinal tract bleeding cases.1,2 Capsule endos-
copy can be used in evaluation, while device-assisted enteros-
copy, including single-balloon enteroscopy, double-balloon 
enteroscopy (DBE), and spiral enteroscopy, is a well-established 

procedure for the evaluation and treatment of patients with sus-
pected small bowel bleeding.3–5 Capsule endoscopy is suggested 
as the first-line examination in patients with suspected small 
bowel bleeding2,6,7 and is favorable within 48 hours to maximize 
the diagnostic yield.8 Device-assisted enteroscopy after a previ-
ous positive capsule endoscopy for histopathological diagnosis 
and hemostasis is the current standard management of patients 
with suspected small bowel bleeding, and the diagnostic yield of 
DBE after a positive capsule endoscopy was significantly higher 
than that after a negative capsule endoscopy.9

The appropriate timing of endoscopy is an important issue 
in the management of gastrointestinal bleeding. Patients with 
acute nonvariceal upper gastrointestinal bleeding should 
undergo endoscopy within 24 hours,10 which is associated with 
better outcomes, including lower 30-day mortality, in-hospital 
mortality, and 30-day transfusion rates.11,12 In contrast, early 
colonoscopy within 24 hours does not reduce mortality, diag-
nostic yield, or endoscopic intervention in patients with acute 
lower gastrointestinal bleeding.13–15 Early colonoscopy was even 
related to an increased risk of rebleeding and hospital readmis-
sions in patients with acute lower intestinal bleeding.16
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The small bowel is located between the upper gastrointesti-
nal tract and colon, and the optimal timing of enteroscopy in 
patients with acute suspected small bowel bleeding is a con-
flicting issue. The Japanese Society of Gastroenterology recom-
mends device-assisted enteroscopy to be performed within 2 
weeks after bleeding episodes in patients with overt small bowel 
bleeding.17 The European Society of Gastrointestinal Endoscopy 
(ESGE) also recommends device-assisted enteroscopy to be per-
formed within 48 to 72 hours after bleeding episodes in patients 
with overt small bowel bleeding to maximize the diagnostic 
yield.8 However, these consensuses are mostly based on results 
from capsule endoscopy.8 In some studies, the definition of early 
enteroscopy was calculated from the last date of gastrointestinal 
bleeding, rather than the start date of gastrointestinal bleeding.17 
In a recent meta-analysis, early evaluation of overt small bowel 
bleeding was found with better diagnostic yield and therapeutic 
yield. However, significant heterogeneity existed.18 Moreover, 
most previous studies only focused on the performance of 
diagnostic yield and therapeutic yield rather than clinical out-
come.19–23 Only a few studies identified clinical outcomes such as 
mortality or rebleeding rate. The severity of bleeding, including 
hemoglobin level and the need for transfusion, was lacking in 
most studies.19,24 This study aims to compare an early DBE (≤14 
days) with a nonearly DBE (>14 days) regarding rebleeding rate, 
mortality rate, diagnostic yield, and therapeutic yield.

2. METHODS

2.1. Study population
We retrospectively reviewed all consecutive patients who under-
went DBE for suspected overt small bowel bleeding between 
January 2013 and February 2021 at tertiary medical center. 
Suspected overt gastrointestinal tract bleeding was defined as 
gastrointestinal bleeding that was visible to the patient or physi-
cian, including hematemesis, melena, or hematochezia.2 Suspected 
overt small bowel bleeding was defined as suspected overt gastro-
intestinal tract bleeding with at least one set of negative findings 
on esophagogastroduodenoscopy and colonoscopy. Patients who 
received DBE due to occult gastrointestinal tract bleeding, which 
was defined as iron deficiency anemia or a positive fecal occult 
blood test, or other indications, such as Crohn disease follow-
up, polypectomy, and anastomotic dilation, were excluded. For 
those patients, a sequential approach with a diagnostic exami-
nation (eg, capsule endoscopy, computed tomography (CT) angi-
ography) followed by enteroscopy was clinically preferred.8 For 
hemodynamically unstable patients, CT angiography and conven-
tional angiography were arranged for overt massive GI bleeding, 
whereas multiphasic CT (CTA) was performed to identify the 
site of bleeding for those patients with hemodynamically stable 
and active overt bleeding.2 We also offered supportive manage-
ment, including adequate intravenous fluid supplementation and 
frequent complete blood count monitoring for maintaining an 
adequate level of hemoglobin.2 The patients’ medical records and 
demographic data were reviewed, including clinical manifesta-
tion, comorbidity, medication history, transfusion requirement, 
hemoglobin level, onset time of bleeding episode, execution time 
of DBE, therapeutic procedure, mortality, and rebleeding episode. 
The study was conducted in accordance with the Declaration of 
Helsinki. This study was approved by the institutional review 
board, and informed consent was waived by the institutional 
review board due to the retrospective design.

2.2. DBE procedure and timing
DBE procedures were performed using the Fujifilm Double-
Balloon Enteroscopy System (EN-450T5/W or EN-530T; 
Fujifilm Inc, Saitama, Japan). Patients fasted over 8 hours before 

enteroscopy. The insertion route of DBE was performed with 
the antegrade and/or retrograde approach, depending on the 
location of the abnormal finding on capsule endoscopy or the 
appearance of the abnormal stool. When a retrograde approach 
was anticipated, bowel preparation consisting of a 2-L poly-
ethylene glycol solution divided into two doses was executed. 
All DBE was performed under intravenous heavy sedation with 
propofol, midazolam, and alfentanil administered by staff anes-
thesiologists. The timing of DBE was defined as the interval 
between the onset (first day) of the bleeding episode and the 
start of the procedure, and the patients were divided into two 
groups: within 14 days (early group) and after 14 days (nonearly 
group). We used the cutoff of 14 days based on the Japanese 
Society of Gastroenterology recommendation about the tim-
ing of device-assisted enteroscopy.17 We also performed further 
sensitivity analysis by dividing patients into two groups: those 
within 7 days (urgent group) and those after 7 days (nonurgent 
group).

2.3. DBE findings and therapeutic procedure
A positive diagnostic finding was defined as either visible bleed-
ing or an inactive lesion that was likely to be the source of 
bleeding relevant to bleeding manifestation. Endoscopic lesions 
include angioectasia, ulcers, tumors, diverticulum, Dieulafoy 
lesions, Meckel diverticulum, arteriovenous malformations, 
pseudoaneurysms, and bleeding polyps.

Endoscopic therapeutic procedure was defined as endo-
scopic hemostasis, resection or polypectomy, and the therapy 
mentioned above was considered for therapy yield analysis. 
Endoscopic hemostasis included argon plasma coagulation 
(APC) (ERBE, Tübingen, Germany) for electrocoagulation and 
EZ Clip (Olympus, Tokyo, Japan) or SureClip (Micro-Tech 
Endoscopy, Nanjing, China) for clipping. Endoscopic polypec-
tomy was performed for polyps with active bleeding. Endoscopic 
mucosal resection was performed for submucosal lesions or 
large polypoid lesions with active bleeding. Biopsy or surgery 
was not considered to be an endoscopic therapeutic procedure.

2.4. Clinical outcome
The primary outcomes were the rebleeding rate and mortality 
rate. The 30-day rebleeding rate, 90-day rebleeding rate, 30-day 
mortality rate, 90-day mortality rate, long-term rebleeding rate, 
and long-term bleeding-related mortality rate were assessed. 
Rebleeding was defined as evidence of overt gastrointestinal 
tract bleeding (including melena, hematemesis, or hematoche-
zia) or a decreased level of hemoglobin greater than 2 g/dL 
after exclusion of any other causes of anemia. Mortality data 
were reviewed, and the cause of mortality was categorized into 
bleeding-related mortality, infection, cardiovascular, respiratory 
or cancer. Bleeding-related mortality was defined as the cause of 
death directly associated with uncontrolled small bowel bleed-
ing, which might present as hemorrhagic shock or multiple 
organ failure due to uncontrolled bleeding.

2.5. Statistical analysis
Data are presented as the mean ± SD or counts with percentages, 
as appropriate. The demographic data, mortality, rebleeding 
episode, diagnostic yield, and therapeutic yield were com-
pared between patients who received early DBE or nonearly 
DBE using the chi-square test and Student’s t tests for categori-
cal and continuous variables, respectively. Logistic regression 
analysis was conducted to evaluate the impact of DBE timing 
on clinical outcomes, including 30- and 90-day mortality, 30- 
and 90-day rebleeding episodes, and 30- and 90-day bleeding-
related mortality. The Kaplan-Meier method with the log-rank 
test was used to evaluate the association between the timing of 
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enteroscopy and the long-term rebleeding or bleeding-related 
mortality rate. p values <0.05 were considered statistically sig-
nificant. All data were analyzed with SPSS Statistics version 25 
(IBM, NY, USA).

3. RESULTS
A total of 100 patients with suspected overt small bowel 
bleeding who underwent DBE at tertiary medical center were 
enrolled in this study. Of the 100 patients, 44 patients (44%) 
underwent early DBE, and the other 56 patients (56%) under-
went nonearly DBE. The median duration between the bleed-
ing event to the enteroscopy was 10 and 28 days in early DBE 
and nonearly DBE groups, respectively. The patients’ mean age 
was 66.24 ± 15.17 years old, and 53% of this cohort was male. 
Twenty-three patients (41.1%) received capsule endoscopy in 
nonearly DBE group and 15 patients (34.1%) underwent cap-
sule endoscopy in early group. Most patients (75%) received 
enteroscopy via an antegrade approach, 12% received enteros-
copy via a retrograde approach, and 13 patients (13%) received 
enteroscopy bidirectionally. The packed red blood cell transfu-
sion received by patients did not differ statistically between 

the early DBE group and nonearly DBE group (14.64 units vs 
11.84 units, p = 0.48). The baseline characteristics between the 
two groups were not significantly different (Table 1).

3.1. Clinical outcome
The overall diagnostic yield of DBE for bleeding source was 
comparable between the early DBE group and the nonearly 
DBE group (88.6% vs 89.3%, p = 0.92). The presence of active 
visible bleeding was slightly greater in the early DBE group 
than in the nonearly DBE group, although not achieving sta-
tistical significance (53.6% vs 46.4%, p = 0.23). The endo-
scopic therapeutic yield of DBE was also similar in both groups 
(63.6% in the early DBE group vs 62.5% in the nonearly 
group, p = 0.91). In terms of rebleeding events, the rebleeding 
rate was similar between the early DBE group and the nonearly 
DBE group at 30 (15.9% vs 19.6%, p = 0.63) and 90 days 
(29.5% vs 30.4%, p = 0.93) after DBE (Table 2). Comparing 
30- and 90-day overall mortality, no significant difference was 
noted between the groups (6.8% in the early DBE group vs 
5.4% in the nonearly group, p = 0.76; 9.1% vs 12.5%, p = 
0.59, respectively). Bleeding-related mortality was similar in 

Table 1

Demographic data of patients with overt small bowel bleeding receiving double-balloon enteroscopy

 
Total

n = 100 
Early DBE

n = 44 
Nonearly DBE

n = 56 

p  n (%) n (%) n (%)

Age 66.2 ± 15.2 68.8 ± 13.3 64.2 ± 16.3 0.13
Sex (male) 53 (53%) 23 (52.3%) 30 (53.6%) 0.89
Hypertension 50 (50%) 22 (50%) 28 (50%) 1
Type II diabetes mellitus 37 (37%) 15 (34.1%) 22 (39.3%) 0.59
End-stage renal disease 25 (25%) 10 (22.7%) 15 (26.8%) 0.64
Coronary artery disease 15 (15%) 8 (18.2%) 7 (12.5%) 0.43
Atrial fibrillation 7 (7%) 2 (4.5%) 5 (8.9%) 0.39
Antiplatelet 19 (19%) 11 (25%) 8 (14.3%) 0.18
Anticoagulant 7 (7%) 2 (4.5%) 5 (8.9%) 0.39
Previous gastrointestinal bleeding history 36 (36%) 17 (38.6%) 19 (33.9%) 0.63
Capsule endoscopy 38 (38%) 15 (34.1%) 23 (41.1%) 0.48
Insertion route    0.59
  Antegrade 75 (75%) 33 (75%) 42 (75%)  
  Antegrade and retrograde 13 (13%) 7 (15.9%) 6 (10.7%)  
  Retrograde 12 (12%) 4 (9.1%) 8 (14.3%)  
Lowest hemoglobin level, g/dL 7.04 ± 1.69 7.11 ± 1.82 6.99 ± 1.6 0.74
Packed red blood cell transfusion, U 13.07 ± 19.7 14.64 ± 18.99 11.84 ± 20.32 0.48

DBE = double-balloon enteroscopy.

Table 2

Clinical outcomes of patients with overt small bowel bleeding receiving double-balloon enteroscopy

 
Total

n = 100 
Early DBE

n = 44 
Nonearly DBE

n = 56 

p  n (%) n (%) n (%)

Rebleeding in 30 d 18 (18%) 7 (15.9%) 11 (19.6%) 0.63
Rebleeding in 90 d 30 (30.0%) 13 (29.5%) 17 (30.4%) 0.93
Death in 30 d 6 (6.0%) 3 (6.8%) 3 (5.4%) 0.76
Death in 90 d 11 (11.0%) 4 (9.1%) 7 (12.5%) 0.59
Long-term bleeding-related mortality 4 (4%) 2 (4.5%) 2 (3.6%) 0.81
Long-term all-cause mortality 34 (34%) 13 (29.5%) 21 (37.5%) 0.41

DBE = double-balloon enteroscopy.
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both groups (4.5% in the early DBE group vs 3.6% in the 
nonearly group, p = 0.81).

In multivariate logistic regression analysis, early DBE was not 
related to a better 30-day rebleeding rate, 90-day rebleeding rate, 
30-day mortality rate, 90-day mortality rate, or bleeding-related 
mortality (Table 3). Using Kaplan-Meier survival curve analysis, 
the long-term rebleeding rate also did not differ between the 
early DBE and nonearly DBE groups (p = 0.57), with a mean 
follow-up duration of 669.1 days (Fig. 1). Long-term bleeding-
related mortality also did not differ between the early DBE and 
nonearly DBE groups (p = 0.83), with a mean follow-up dura-
tion of 889.36 days (Fig. 2). Moreover, the 90-day rebleeding 
rate and mortality did not differ between the early DBE and 
nonearly DBE groups according to Kaplan-Meier survival curve 
analysis (Supplemental Figure 1, http://links.lww.com/JCMA/
A236, and Supplemental Figure 2, http://links.lww.com/JCMA/
A237).

Patients were also divided into two groups according to the tim-
ing of the enteroscopy: within 7 days (urgent group) and after 7 

days (nonurgent group). The baseline characteristics between two 
groups were shown in Supplemental Table 1, http://links.lww.com/
JCMA/A235. The urgent group (within 7 days) had significantly 
greater 30-day rebleeding and mortality (Supplemental Table 2, 
http://links.lww.com/JCMA/A235). According to the multivariate 
logistic regression analysis, the urgent group (within 7 days) had 
a worsened 30-day mortality rate compared with the nonurgent 
group (adjusted odds ratio [OR], 0.13; p = 0.045 [Supplemental 
Table 3, http://links.lww.com/JCMA/A235]).

3.2. DBE findings and therapeutic procedure
In DBE findings, the most prevalent positive diagnosis was angi-
oectasia (45%), followed by ulcers (20%), tumors (14%), diver-
ticulum (7%), and polyps (3%) (Table 4). The DBE finding was 
similar in the early DBE group and nonearly DBE group (p = 
0.94).

In patients receiving therapeutic interventions, APC (27%) was 
the most common endoscopic procedure for hemostasis, followed 

Table 3

Multivariate conditional logistic regression models in patients with overt small bowel bleeding receiving double-balloon enteroscopy

 

Nonearly vs early DBE 

p 

Nonearly vs early DBE

Crude OR (95% CI) Adjust ORa (95% CI) p 

30-d rebleeding 1.2 (0.46-3.67) 0.63 1.43 (0.47-4.33) 0.53
90-d rebleeding 1.04 (0.44-2.46) 0.93 1.18 (0.47-2.94) 0.72
30-d mortality 0.77 (0.15-4.03) 0.76 1.29 (0.21-8.13) 0.79
90-d mortality 1.43 (0.39-5.23) 0.59 1.94 (0.48-7.87) 0.36
30-d bleeding-related mortality 2.43 (0.24-24.24) 0.45 5.86 (0.17-200.99) 0.33
90-d bleeding-related mortality 1.19 (0.19-7.44) 0.85 2.18 (0.24-19.52) 0.49

DBE = double-balloon enteroscopy; OR = odds ratio.
aAdjusted for age, sex, packed red blood cell transfusion unit, antiplatelet, anticoagulant, and previous gastrointestinal bleeding history.

Fig. 1 Kaplan-Meier curve analysis for long-term rebleeding rate according to the timing of double-balloon enteroscopy. DBE = double-balloon enteroscopy.
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by hemoclipping (19%) and the combination of hemoclipping and 
APC (12%). Four patients (4%) underwent endoscopic mucosal 
resection, and one patient (1%) received polypectomy. The thera-
peutic procedure taken did not differ significantly between the early 
and nonearly DBE groups (p = 0.85) (Table 3). Other than endo-
scopic intervention, a total of seven patients underwent surgical 
resection after DBE due to tumor or Meckel diverticulum.

4. DISCUSSION
In this study, we found that early DBE did not result in better 
clinical outcomes, including rebleeding rate and mortality rate, 

compared with nonearly DBE. Regarding long-term outcome, 
there was also no difference between early DBE and nonearly 
DBE in long-term bleeding-related morality and rebleeding rate. 
In previous studies, only a few studies addressed the rebleeding 
rate and mortality rate. Moreover, this is the first study to com-
pare the clinical outcome between early (≤14 days) and nonearly 
(>14 days) DBE with a long follow-up duration. Some studies 
have focused on the outcomes of emergent DBE before with 
conflicting results. Aniwan et al19 found that the rebleeding rate 
was nonsignificantly lower after emergent DBE than after non-
emergent DBE (10% vs 29%, p = 0.08) with a mean follow-up 
period of 16.3 months. Silva et al25 found that rebleeding was 

Fig. 2 Kaplan-Meier curve analysis for long-term bleeding-related mortality according to the timing of double-balloon enteroscopy. DBE = double-balloon 
enteroscopy.

Table 4

Double-balloon enteroscopy findings and therapeutic procedures in patients with overt small bowel bleeding

 
Total

n = 100 
Early DBE

n = 44 
Nonearly DBE

n = 56 p 

 n (%) n (%) n (%)  

Lesions    0.94
  Angioectasia 45 (45%) 18 (40.9%) 27 (48.2%)  
  Ulcer 20 (20%) 10 (22.7%) 10 (17.9%)  
  Tumor 14 (14%) 6 (13.6%) 8 (14.3%)  
  Diverticulum 7 (7%) 4 (9.1%) 3 (5.4%)  
  Polyp 3 (3%) 1 (2.3%) 2 (3.6%)  
Intervention method    0.85
  Hemoclipping 19 (19%) 10 (22.7%) 9 (16.1%)  
  APC 27 (27%) 12 (27.3%) 15 (26.8%)  
  APC + hemoclipping 12 (12%) 4 (9.1%) 8 (14.3%)  
  EMR 4 (4%) 2 (4.5%) 2 (3.6%)  
  Polypectomy 1 (1%) 0 1 (1.8%)  
Surgery 7 (7%) 5 (11.4%) 2 (3.6%) 0.13

APC = argon plasma coagulation; DBE = double-balloon enteroscopy; EMR = endoscopic mucosal resection.
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lower after urgent single-balloon enteroscopy than after nonur-
gent single-balloon enteroscopy (17.6% vs 45.9%, p = 0.04). 
However, obscure gastrointestinal bleeding-related 30-day 
mortality did not differ between urgent and nonurgent single-
balloon enteroscopy.25 Vascular lesions (eg, angiodysplasia or 
Dieulafoy lesions) or ulcers, which were the most common find-
ings in enteroscopy, were sometimes self-limited, making con-
servative supportive management with nonearly enteroscopy a 
potential management strategy in patients with suspected small 
bowel bleeding.26 Accordingly, the timing of enteroscopy was 
not related to mortality or rebleeding rate in this study.

In most studies and meta-analyses, the diagnostic yield was 
higher when device-assisted enteroscopy was performed earlier, 
ranging from 53.3% to 100% after early device-assisted ent-
eroscopy and 30.4% to 65.1% after nonearly device-assisted 
enteroscopy.18 Regarding therapeutic yield, the outcome was 
better when device-assisted enteroscopy was performed earlier. 
However, the diagnostic yield in our study was near 90% in 
both the early and nonearly DBE groups, and the therapeutic 
yield was similar in both groups, which was higher than that 
in previous studies. As device-assisted enteroscopy was not 
covered by National health insurance in Taiwan before May 
2022, all enteroscopies in this study were self-paid in that both 
patients and physicians might avoid performing enteroscopies 
in less severe bleeding scenarios or patients with low predic-
tion finding rates. The diagnostic yield in this study was con-
sistent with a previous Taiwan DBE study.27 Furthermore, if 
a negative finding was noted or the insertion was limited on 
the initial insertion route, we performed the opposite route of 
insertion to complete the study. In the setting of bidirectional 
enteroscopy, the endoscopist could have more opportunity to 
explore the proximal or distal ileum, which might contribute to 
a higher diagnostic yield. A previous retrospective study, which 
also combined both routes if there were negative findings on 
the initial route, also showed high diagnostic and therapeutic 
yields.28 Despite high diagnostic and therapeutic yields, our 
clinical practice may require more procedure time and be labor 
intensive.

In the management of suspected small bowel bleeding, the 
ESGE recommended capsule endoscopy as the first-line exami-
nation in patients with suspected small bowel bleeding before 
device-assisted enteroscopy. The optimal timing is within 14 
days in the 2015 version6 and 48 hours in the 2022 version.8 
In addition, ESGE also suggested a sequential approach with 
a diagnostic examination followed by device-assisted enteros-
copy that limits the utilization of urgent device-assisted ent-
eroscopy in the clinical setting. In addition, National Health 
Insurance reimbursed capsule endoscopy was indicated after 
two sets of negative findings on colonoscopy and upper gas-
trointestinal tract endoscopy in Taiwan, which might defer 
the timing of enteroscopy. Additionally, early colonoscopy 
within 24 hours was not recommended and was even related 
to an increased risk of rebleeding and hospital readmissions 
in patients with acute lower intestinal bleeding. Therefore, the 
time period from bleeding to the decision to perform enter-
oscopy may be at least 5 to 7 days. Double-balloon enteros-
copy, which takes a relatively long procedure time, requires 
two operators and anesthesiologists for sedation and time for 
schedule arrangement. Unlike urgent esophagogastroduoden-
oscopy or colonoscopy, it may take longer than 14 days from 
the onset of bleeding to enteroscopy after detailed inspection 
of capsule endoscopy sequential diagnostic examination, and 
supportive management.

We also compared clinical outcomes, including diagnostic 
yield, therapeutic yield, mortality and rebleeding rate, between 
the urgent (≤7 days) and nonurgent (>7 days) groups. Most 
outcomes were comparable between the two groups. However, 

the urgent group (within 7 days) had a worsened 30-day mor-
tality rate. Given the great discrepancies between the number 
of patients who underwent urgent enteroscopy and nonurgent 
enteroscopy, these results should be interpreted with caution. In 
a previous study, evaluating the optimal timing of esophagogas-
troduodenoscopy for patients with acute upper gastrointestinal 
bleeding, patients receiving urgent endoscopy also had greater 
risk of death than patients receiving early endoscopy, although 
statistically non-significant.12

In our study, angioectasia was the most common finding 
in DBE, which was consistent with previous literature.19,27,29 
Bollinger et al30 demonstrated that more than half of patients 
(60%) with angioectasias had more than one location at the 
same time. Hence, despite one active bleeding angiodysplasia 
already found, detailed inspection of the entire gastrointestinal 
tract was still important to minimize the possibility of missing 
lesions, which may influence the long-term rebleeding outcome. 
On the other hand, blood trickled out of angioectasia in most 
cases, and the vascular lesions were sometimes self-limited 
under conservative management.26 Adequate intravenous fluid 
supplementation and maintaining an adequate level of hemo-
globin were important for stabilizing hemodynamic status and 
clinical condition. Despite no consensus on blood transfusion in 
patients with small bowel bleeding, we obey the same strategies 
in upper and lower gastrointestinal bleeding, which uses restric-
tive red blood cell (RBC) thresholds (7 g/dL) for patients with 
a hemodynamically stable status and without acute coronary 
syndrome.31–34

The primary strength of this study included the identifica-
tion of clinical outcomes after different timings of DBE in 
patients with overt small bowel bleeding. We demonstrated 
that the short-term mortality rate and rebleeding were not 
associated with the timing of DBE. In addition, we also fol-
lowed those patients for a long period and first demonstrated 
that the long-term bleeding-related mortality and rebleeding 
rate were not significantly different between early and non-
early enteroscopy. Based on these findings, for hospitals that 
were incapable of performing urgent enteroscopy, physicians 
could offer the best supportive management (including CT 
angiography, drugs, blood transfusion) for patients with sus-
pected small bowel bleeding before further enteroscopy with-
out influencing the clinical outcome.

There are some limitations in our study. First, this is a retro-
spective study, and the timing of DBE might have been affected 
by selection bias. Those patients with severe bleeding tended to 
be likely to receive early enteroscopy, which might influence the 
opportunity to identify active bleeding lesions. However, the 
diagnostic yield in this study was comparable between early and 
nonearly enteroscopy. Multivariate analysis was also conducted 
to adjust for potential confounding factors. Second, this is a sin-
gle tertiary center study, and whether the results can be applied 
to other hospitals warrants further notice. Finally, we did not 
perform a cost-effectiveness analysis between the groups, which 
warrants further studies.

In conclusion, the timing of enteroscopy did not influence the 
clinical outcome, including the short-term mortality rate, short-
term rebleeding rate, long-term mortality rate, and rebleeding 
rate, in patients with suspected overt small bowel bleeding.
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APPENDIX A. SUPPLEMENTARY DATA
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links.lww.com/JCMA/A236, http://links.lww.com/JCMA/A237, 
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