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Abstract
AIM
To clarify the current state of practice for colonic 
diverticular bleeding (CDB) in Japan.

METHODS
We conducted multicenter questionnaire surveys of the 
practice for CDB including clinical settings (8 questions), 
diagnoses (8 questions), treatments (7 questions), and 
outcomes (4 questions) in 37 hospitals across Japan. 
The answers were compared between hospitals with 
high and low number of inpatient beds to investigate 
which factor influenced the answers. 

RESULTS
Endoscopists at all 37 hospitals answered the questions, 
and the mean number of endoscopists at these 
hospitals was 12.7. Of all the hospitals, computed 
tomography was performed before colonoscopy in 67% 
of the hospitals. The rate of bowel preparation was 
46.0%. Early colonoscopy was performed within 24 
h in 43.2% of the hospitals. Of the hospitals, 83.8% 
performed clipping as first-line endoscopic therapy. 
More than half of the hospitals experienced less than 
20% rebleeding events after endoscopic hemostasis. 
No significant difference was observed in the annual 
number of patients hospitalized for CDB between 
high- (≥ 700 beds) and low-volume hospitals. More 
emergency visits (p  = 0.012) and endoscopists (p  = 
0.015), and less frequent participation of nursing staff 
in early colonoscopy (p  = 0.045) were observed in the 
high-volume hospitals. 

CONCLUSION
Some practices unique to Japan were found, such as 
performing computed tomography before colonoscopy, 
no bowel preparation, and clipping as first-line therapy. 
Although, the number of staff differed, the practices for 
CDB were common irrespective of hospital size.

Key words: colonic diverticular hemorrhage; lower 
gastrointestinal bleeding; computed tomography; 
endoscopy; bowel preparation
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Core tip: Colonic diverticular bleeding (CDB) is increasing 
in Asia. There are no practice guidelines for CDB, and 
it is important to determine which recommendation is 
acceptable to a majority of hospitals. We conducted 
multicenter questionnaire surveys of 37 hospitals in 
Japan regarding management of CDB including clinical 
settings, diagnosis, treatment, and clinical outcomes, 
and made comparisons between hospitals with different 
patient volumes and between hospitals in different 
regions. Thus, practice styles unique to Japan such as 
performing computed tomography before colonoscopy, 
no bowel preparation, and clipping as first-line therapy 
were identified. However, management of CDB was 
common among hospitals irrespective of hospital size 
and region.

Niikura R, Nagata N, Doyama H, Ota R, Ishii N, Mabe K, 
Nishida T, Hikichi T, Sumiyama K, Nishikawa J, Uraoka T, 
Kiyotoki S, Fujishiro M, Koike K. Current state of practice 
for colonic diverticular bleeding in 37 hospitals in Japan: A 
multicenter questionnaire study. World J Gastrointest Endosc 
2016; 8(20): 785-794  Available from: URL: http://www.
wjgnet.com/1948-5190/full/v8/i20/785.htm  DOI: http://dx.doi.
org/10.4253/wjge.v8.i20.785

INTRODUCTION
Colonic diverticular bleeding (CDB) is a major cause 
of lower gastrointestinal bleeding, and is estimated to 
cause 25% to 40% of all cases of lower gastrointestinal 
bleeding[1-3]. In Japan, CDB was found in 427 (1.5%) 
of 28192 patients who underwent colonoscopy at an 
emergency hospital[4]. Its occurrence has increased in 
Japan as well as in Western countries[4-7]. CDB results 
in hemorrhagic shock requiring blood transfusion[8,9], 
and has a high recurrence rate of 20% within 1 
year[10,11]. As a result, patients are often burdened by 
the frequent examinations, hospitalization, repeated 
blood transfusions, and a consequent decrease in their 
quality of life. Furthermore, these practices for CDB may 
be different between Western countries and Japan. For 
example, Western countries perform purged colonoscopy 
using polyethylene glycol as the first diagnostic 
procedure, and perform endoscopic hemostasis using 
clipping[12]. In contrast, Japanese hospitals have good 
access to computed tomography (CT)[13] and may 
select CT as the first diagnostic procedure. In addition, 
diagnostic tools, endoscopic environment, and treatment 
strategy may potentially differ among hospitals in Japan. 
Moreover, the practice for CDB may differ according to 
hospital patient volume and region, as is seen in the 
practice for other lower gastrointestinal disease[14,15]. 
Some studies have reported significant associations 
between hospital volume and clinical outcome, and 
between hospital region and diagnosis methods[14,15]. 
Today, there are no practice guidelines for CDB, and it is 
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important to determine what recommendations would 
be acceptable to a large number of hospitals. 

Therefore, we conducted a multicenter questionnaire 
survey of the practice for CDB in 37 hospitals across 
Japan to elucidate the current state of the clinical 
settings, diagnosis, treatment, and clinical outcomes 
of patients with CDB, and to compare these findings 
according to hospital volumes and regions.

MATERIALS AND METHODS
Contents of the questionnaire
First, 1 endoscopist (Doyama H) developed the 
questionnaire on practice for CDB. Then, 3 endos
copists (Ota R, Niikura R and Nagata N) reviewed and 
edited the questionnaire regarding the length, clarity, 
and contents. Finally, 27 survey questions on practice 
for CDB were developed. The questionnaire consisted 
of 4 parts (clinical settings, diagnosis, treatment, 
clinical outcomes) as follows. In part (i), there were 
9 questions for clinical settings on: (1) the clinical 
database for CDB such as gastrointestinal bleeding 
database, inpatient database, or endoscopy database; 
(2) institution-specific strategy for CDB; (3) number of 
CDB admissions; (4) number of emergency ambulance 
visits; (5) number of endoscopists performing early 
colonoscopy within 24 h of patient arrival; (6) number 
of expert endoscopists with hemostatic technical skills; 
(7) nursing staff who monitored vital signs during 
bowel preparation; (8) nursing staff assisting early 
colonoscopy; and (9) use of a water-jet colonoscope. 
For part (ii), there were 8 questions for diagnoses of 
CBD on (10) the first choice diagnostic examination; 
(11) early contrast-enhanced CT within 3 h of patient 
arrival; (12) early colonoscopy; (13) bowel preparation; 
(14) cap-assisted colonoscopy; (15) how to improve 
the identification of stigmata of recent hemorrhage 
(SRH); (16) availability of small bowel examinations 
in case of negative colonoscopy; and (17) modality for 
small bowel examinations. For part (iii), there were 
6 questions for treatment of CDB on (18) first-line 
endoscopic therapy; (19) selection of non-endoscopic 
therapy; (20) first-line therapy among non-endoscopic 
therapies; (21) how to prevent rebleeding; (22) dis
continuation of antithrombotic drugs on admission; and 
(23) strategy for restarting antithrombotic drugs. In 
part (Ⅳ), there were 4 questions for clinical outcomes of 
CDB on (24) identification rate of SRH; (25) rebleeding 
rate after endoscopic hemostasis; (26) rebleeding rate 
after interventional radiology; and (27) rebleeding rate 
after barium impaction therapy.

Questionnaire survey
The questionnaire survey was conducted by e-mail 
that was sent to 1 or 2 endoscopists at each of the 
37 hospitals with different numbers of inpatient beds 
and in different regions in Japan between May 2015 
and June 2015. Selection of the hospitals was made 
by Fujishiro M, who knew that the representative 

endoscopists would be interested in this topic from his 
personal communications. To assess the reproducibility 
of questionnaire, we conducted a blinded secondary 
questionnaire survey 2 mo after using the same 16 
questionnaire items. Selection of these questionnaire 
items was made by Niikura R and Nagata N. because 
these items were found to be related to the practice for 
CDB. These 37 hospitals were located in East or West 
Japan and have 100 to 1000 inpatient beds (Appendix). 

statistical analysis
The data from the first questionnaire survey were 
analyzed, and the intra-observer agreement between 
the first and second questionnaires was analyzed 
using kappa statistics. Kappa values were evaluated as 
follows: > 0.80, excellent agreement; > 0.60 to 0.80, 
good agreement; > 0.40 to 0.60, moderate; > 0.20 to 
0.40, fair; and ≤ 0.20, poor[16].

A high-volume hospital was defined as one with over 
700 beds, because the median number of beds in our 
data was 700 beds per hospital. Expert endoscopists 
were defined as those who were able to perform 
endoscopic hemostatic treatment by themselves. We 
evaluated the clinical settings, diagnosis methods, 
treatment, and outcomes between the groups of 
hospital separated by hospital volume and region (East 
Japan, West Japan) using a χ 2 test or Fisher’s exact test 
as appropriate. Continuous variables were compared 
using the Mann-Whitney U test. We also evaluated 
the associations of the rates of SRH identification and 
rebleeding with type of procedure from questionnaire 
answers using a nonparametric trend test. A p value 
< 0.05 was considered statistically significant. All 
statistical analyses were performed using the STATA 
version 13 software (StataCorp, College Station, TX, 
United States).

RESULTS
The number of beds per hospital in each region of 
Japan is shown in Figure 1. There were 18 high-volume 
hospitals (≥ 700 beds) and 19 low-volume hospitals. 
Twenty-one of the 37 (56.8%) hospitals were located in 
East Japan, and 16 hospitals (43.2%) were located in 
West Japan (Figure 1). All 37 hospitals completed the 
first questionnaires, and 35 of the hospitals completed 
the second questionnaires. Intra-observer agreement 
for each question between the first and second surveys 
was excellent (mean κ, 0.83, 95% confidence interval 
0.78-0.87) (supplementary Table 1).

Questionnaire items for clinical settings
Questions and answers regarding clinical settings are 
shown in Table 1. Of all the hospitals, 86.5% answered 
the questionnaire based on the clinical database of each 
hospital. Only 13.5% of hospitals had an institution-
specific strategy for CDB. The number of CDB patients 
who received therapy, and the number of emergency 
ambulance visits, differed among hospitals. The mean 
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Comparing hospital with high and low patient 
volumes, more emergency visits (p = 0.012), endos
copists (p = 0.015), and expert endoscopists (p = 
0.019), and less institution-specific management for 
CDB (p = 0.046) and frequent participation of nursing 
staff in early colonoscopy (p = 0.045) were observed 

number of endoscopists and expert endoscopists 
were 12.7 and 10.1, respectively. Of all the hospitals, 
89.2% and 62.2% had nursing staff for monitoring vital 
signs during bowel preparation and early colonoscopy 
examination, respectively. Ninety-one percent of 
hospitals had a water-jet colonoscope. 

788 December 16, 2016|Volume 8|Issue 20|WJGE|www.wjgnet.com

Number of beds/hospital

1500

1000

500

0

West Japan hospitals
(n  = 16, 43.2%)

East Japan hospitals
(n  = 21, 56.8%)

Figure 1  Number of beds per hospital in East and 
West Japan.

  No. Question Answer (n  = 37) High volume (n  = 18) Low volume (n  = 19) P  value East Japan (n  = 21) West Japan (n  = 16) P  value

  1 Did you answer the questions based on a clinical database?
  Yes 31 (83.8) 16 (51.6) 15 (48.4)  18 (58.1) 13 (41.9)
  No   6 (16.2)  2 (33.3)   4 (66.7) 0.660   3 (50.0)   3 (50.0) 1.000

  2 Do you have a specific institutional strategy for CDB?
  Yes   5 (13.5) 0  5 (100)   2 (40.0)   3 (60.0)
  No 32 (86.5) 18 (56.3) 14 (43.7) 0.046 19 (59.4) 13 (40.6) 0.634

  3 How many patients are hospitalized for CDB annually?
  1-10 12 (32.5)  7 (58.3)   5 (41.7)   7 (58.3)   5 (41.7)
  11-20 10 (27.0)  4 (40.0)   6 (60.0)   4 (40.0)   6 (60.0)
  21-30   5 (13.5)  2 (40.0)   3 (60.0)   1 (20.0)   4 (80.0)
  ≥ 31 10 (27.0)  2 (50.0)   5 (50.0) 0.824 9 (90)               1 (10) 0.035

  4 How many emergency ambulance visits do you receive annually?1

  < 2000 15 (44.1)  5 (33.3) 10 (66.7)   8 (53.3)  7 (46.7)
  2000-6000 11 (32.3)  4 (36.4)   7 (63.6)   5 (45.5)  6 (54.5)
  6000-10000   6 (17.7)  6 (100)               0   3 (50.0)  3 (50.0)
  ≥ 10000 2 (5.9)                  0  2 (100) 0.012   2 (100)               0 0.724

  5 How many endoscopists perform early colonoscopy within 24 h after patient arrival at your hospital?
12.7 ± 9.4 17.0 ± 11.6 8.8 ± 4.4 0.015 10.4 ± 5.7 15.8 ± 12.5 0.296

  6 How many are expert endoscopists with endoscopic hemostasis technical skills are there at your hospital?
10.1 ± 7.5 13.1 ± 9.5 7.3 ± 3.3 0.019 7.9 ± 3.3 13.0 ± 10.2 0.143

  7 Do you have nursing staff who monitor the patients’ vital signs during bowel preparation?
  Yes 33 (89.2) 17 (51.5) 16 (48.5) 19 (57.6)             14 (42.4)
  No   4 (10.8)  1 (25.0)   3 (75.0) 0.604   2 (50.0)   2 (50.0) 1.000

  8 Do you have nursing staff for early colonoscopy examinations within 24 h after patient arrival at the hospital?
  Yes 23 (62.2)   8 (34.8)  15 (65.2) 13 (56.5)             10 (43.5)
  No 14 (37.8) 10 (71.4)   4 (28.6) 0.045   8 (57.1)  6 (42.9) 1.000

  9 Do you have a water-jet colonoscope?
  Yes 34 (91.9) 17 (50.0) 17 (50.0) 20 (58.9) 14 (41.1)
  No 3 (8.1)  1 (33.3)   2 (66.7) 1.000   1 (33.3) 2 (66.7) 0.568

Table 1  Questions and answers regarding clinical settings in 37 hospitals  n  (%)

1Missing data included. The values in parentheses are percentages, and continuous data are shown as mean ± standard deviation. CDB: Colonic diverticular 
bleeding.
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No significant differences between hospitals with 
high and low patient volumes were observed in all 
questionnaire items (Table 2). Comparing hospitals in 
East and West Japan, East Japan hospitals performed 
more frequent bowel preparation compared with West 
Japan hospitals (P = 0.046) (Table 2). No significant 
differences were observed in other questionnaire items 
between the two groups (Table 2).

Questionnaire items for treatments
Questions and answers regarding treatment are shown 
in Table 3. In endoscopic treatment, clipping, band 
ligation, and epinephrine injection were performed 
as first-line therapy in 83.8%, 13.5%, and 2.7% of 
hospitals. Seventy-three percent and 67% of hospitals 
selected non-endoscopic therapy for patients with 
rebleeding and hemorrhagic shock, and 77.4% of 
hospitals performed interventional radiology as first-line 
non-endoscopic therapy. Fifty-nine percent of hospitals 
discontinued antithrombotic drugs on admission and 
only 15% of hospitals had a strategy for restarting 
these drugs.

in high-volume hospitals (Table 1). No significant 
differences were observed in other questionnaire 
items such as number of patients hospitalized for CDB 
between the two groups (Table 1). Comparing hospitals 
in East and West Japan, a higher number of patients 
hospitalized for CDB was observed in East Japan 
hospitals (p = 0.035) (Table 1). No significant difference 
was observed in other questionnaire items between the 
two groups (Table 1).

Questionnaire items for diagnoses
Questions and answers regarding diagnosis are shown 
in Table 2. Of all the hospitals, 59.5% selected contrast-
enhanced CT as first examination of choice. The rates 
of urgent CT, early colonoscopy, bowel preparation, cap-
assisted colonoscopy were 61.1%, 43.2%, 46.0%, and 
64.9%, respectively. Ninety-one percent of hospitals 
washed out with water to improve identification of SRH. 
There was a wide variation among hospitals in small 
bowel intestinal examination, but 85.3% of hospitals 
selected capsule endoscopy as the tool of choice when it 
was unable to diagnose definite CDB.
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  No. Question Answer 
(n  = 37)

High volume 
(n  = 18)

Low volume 
(n  = 19)

P  value East Japan 
(n  = 21)

West Japan 
(n  = 16)

P  value

  10 What do you use as the first-line diagnostic method for hematochezia and suspected CDB?
  Non-contrast-enhanced CT 3 (8.1) 0  3 (100)         0  3 (100)
  Contrast-enhanced CT 22 (59.5) 11 (50.0) 11 (50.0) 12 (54.6) 10 (45.4)
  Colonoscopy 10 (27.0)   6 (60.0)   4 (40.0)   7 (70.0)   3 (30.0)
  Contrast-enhanced CT and colonoscopy 2 (5.4)   1 (50.0)   1 (50.0) 0.359  2 (100)        0 0.101

  11 Can you perform urgent contrast-enhanced CT within 3 h after patient arrival at hospital?2

  Yes 22 (61.1) 12 (54.6) 10 (45.4) 13 (59.1)   9 (40.9)
  No 14 (38.9)   6 (42.9)   8 (57.1) 0.494   7 (50.0)   7 (50.0) 0.593

  12 Can you perform early colonoscopy within 24 h after patient arrival at hospital?
  Yes 16 (43.2)   9 (56.3)   7 (43.7) 10 (62.5)   6 (37.5)
  No 21 (56.8)    9 (42.9) 12 (57.1) 0.419 11 (52.4) 10 (47.6) 0.538

  13 Do you request bowel preparation?
  Yes 17 (46.0)   6 (35.3) 11 (64.7) 13 (76.5)   4 (23.5)
  No 3 (8.1)   3 (100)        0   2 (66.7)   1 (33.3)
  Case by case 17 (45.9)   9 (52.9)   8 (47.1) 0.105   6 (35.3) 11 (64.7) 0.046

  14 Do you use a cap-assisted colonoscopy for early colonoscopy?
  Yes 24 (64.9) 11 (45.8) 13 (54.2) 15 (62.5)   9 (37.5)
  No 13 (35.1)   7 (53.9)   6 (46.1) 0.642   6 (46.2)   7 (53.8) 0.338

  15 How do you perform colonoscopy to improve identification of SRH?1

  Cap-assisted colonoscopy 17 (46.0) 10 (58.8)   7 (41.2) 0.254 10 (58.8)   7 (41.2) 0.815
  Long cap-assisted colonoscopy 13 (35.1)   6 (46.2)   7 (53.8) 0.823   7 (53.9)   6 (46.1) 0.793
  Inverting diverticulum via suction of 
  colonoscopy 

18 (48.7) 11 (61.1)   7 (38.9) 0.140 11 (61.1)   7 (38.9) 0.603

  Wash out with water 36 (97.3) 18 (50.0) 18 (50.0) 1.000 21 (58.3) 15 (41.7) 0.432
  Colonoscopy by multiple doctors 3 (8.1)   1 (33.3)   2 (66.7) 1.000   2 (66.7)   1 (33.3) 1.000
  Colonoscopy under X-ray 3 (8.1)   1 (33.3)   2 (66.7) 1.000   1 (33.3)   2 (66.7) 0.568

  16 Do you examine the small bowel when you are unable to diagnose definite CDB by colonoscopy?
  Yes 18 (48.7) 11 (61.1)   7 (38.9) 10 (55.6)   8 (44.4)
  No   7 (18.9)   1 (14.3)   6 (85.7)   4 (57.1)   3 (42.9)
  Case by case 12 (32.4)   6 (50.0)   6 (50.0) 0.145   7 (58.3)   5 (41.7) 1.000

  17 Which modality do you select for the small bowel examination?2

  Capsule endoscopy 29 (85.3) 17 (58.6) 12 (41.4) 18 (62.1) 11 (37.9)
  Balloon-endoscopy 2 (5.9) 0  2 (100)   1 (50.0)   1 (50.0)
  Case by case 3 (8.8)   1 (33.3)   2 (66.7) 0.301   1 (33.3)   2 (66.7) 0.776

Table 2  Questions and answers regarding diagnosis of colonic diverticular bleeding in 37 hospitals  n  (%)

1Duplicated data allowed; 2Missing data included. Parenthesis shows percentage. CT: Computed tomography; CDB: Colonic diverticular bleeding; SRH: 
Stigmata of recent hemorrhage.
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Japan hospitals experienced less rebleeding events after 
barium impaction therapy than West Japan hospitals (p 
= 0.005). No significant differences were observed in 
other questionnaire items between the two groups (Table 
4).

DISCUSSION
Our questionnaire-based study was the first investigation 
to evaluate the current practice for CDB such as clinical 
settings, diagnoses, treatments, and clinical outcomes 
in 37 hospitals nationwide in Japan. Although the clinical 
setting such as the number of endoscopists and nursing 
staff were different between hospitals with high and 
low patient volumes, the practice for CDB was almost 
the same throughout Japan, such as performing CT 
before colonoscopy, various procedures to improve SRH 
identification rate, and clipping as first-line endoscopic 
therapy, irrespective of hospital size.

In regard to clinical settings, a high number of 
emergency visits, endoscopists, and expert endoscopists 
were observed in high-volume hospitals compared 
with low-volume hospitals. CDB is a major cause of 
acute lower gastrointestinal bleeding, and CDB patients 
experience severe bleeding and require transfusion 
and intensive care because of their advanced age or 
comorbidities[8,17-19]. Therefore, the management of CDB 

Comparing hospitals with high and low patient 
volume, low-volume hospitals had more strategies for 
restarting antithrombotic drugs (P = 0.014) than low-
volume hospitals (Table 3). No significant differences 
were observed in other questionnaire items between 
the two groups (Table 3). Comparing hospitals in 
East and West Japan, East Japan hospitals had less 
strategies for restarting antithrombotic drugs than West 
Japan hospitals (p = 0.022) (Table 3). No significant 
differences were observed in other questionnaire items 
between the two groups (Table 3).

Questionnaire items for clinical outcomes
Questions and answers regarding clinical outcomes 
are shown in Table 4. The rate of identification of SRH 
varied widely among hospitals. No significant association 
between SRH identification rate and type of procedure 
was observed from questionnaire answers (Table 5). 
Forty-one percent of hospitals experienced less than 
20% rebleeding events after endoscopic hemostasis, 
interventional radiology, and barium impaction 
therapy. No significant association was observed bet
ween rebleeding rate and endoscopic treatments 
from questionnaire answers (Table 5). No significant 
differences between hospitals with high and low patient 
volumes were observed in all questionnaire items (Table 
4). Comparing hospitals in East and West Japan, East 
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  No. Question Answer 
(n  = 37)

High volume 
(n  = 18)

Low volume 
(n  = 19)

P  value East Japan 
(n  = 21)

West Japan 
(n  = 16)

P  value

  18 What kind of endoscopic treatment do you perform as first-line therapy?
  Clipping 31 (83.8) 15 (48.4) 16 (51.6) 1.000 17 (54.8) 14 (45.2)
  Endoscopic band ligation   5 (13.5)   3 (60.0)   2 (40.0)   3 (60.0) 2 (40.0)
  Epinephrine injection 1 (2.7)         0  1 (100)  1 (100)        0 1.000

  19 What kinds of patient undergo non-endoscopic therapy?1

  Patients with an unidentified bleeding 
  source 

18 (48.7) 10 (55.6)   8 (44.4) 0.413   8 (44.4)      10 (55.6) 0.141

  Patients with rebleeding 27 (73.0) 15 (55.6) 12 (44.4) 0.269 17 (63.0)      10 (37.0) 0.274
  Patients with hemorrhagic shock 25 (67.6) 15 (60.0) 10 (40.0) 0.079 13 (52.0)      12 (48.0) 0.491

  20 What kind of non-endoscopic therapy do you perform as first-line therapy or when you are unable to identify SRH at endoscopy?
  IVR 24 (77.4)   2 (50.0)   2 (50.0) 0.253 10 (41.7) 14 (58.3)
  Surgery 3 (9.7) 14 (58.3) 10 (41.7)  3 (100)        0
  Barium impaction therapy   4 (12.9)         0  3 (100)   3 (75.0) 1 (25.0) 0.145

  21 What kind of treatment do you perform to prevent rebleeding?1

  Treatment of diabetes mellitus         0         0         0 NA         0 0 NA
  Treatment of hypertension   6 (17.1)   2 (33.3)   4 (66.7) 0.658   3 (50.0) 3 (50.0) 1.000
  Discontinuation NSAIDs 14 (40.0)   7 (50.0)   7 (50.0) 0.890 10 (71.4) 4 (28.6) 0.296
  Discontinuation antithrombotic drugs 22 (62.9) 11 (50.0) 11 (50.0) 0.826 15 (68.2) 7 (31.8) 0.086
  Administrating vitamin D        0 0        0 NA         0        0 NA
  Treatment of constipation 14 (40.0)   9 (64.3)   5 (35.7) 0.129   6 (42.9) 8 (57.1) 0.163
  Administrating a low fiber diet   5 (14.3)   2 (40.0)   3 (60.0) 1.000   3 (60.0) 2 (40.0) 1.000

  22 Do you discontinue antithrombotic drugs on admission?
  Yes 22 (59.5) 10 (45.5) 12 (54.5) 12 (54.6) 10 (46.4)
  No 12 (32.4)   7 (58.3)   5 (41.7)   6 (50.0) 6 (50.0)
  Case by case 3 (8.1)   1 (33.3)   2 (66.7) 0.693  3 (100)        0 0.398

  23 Do you have a strategy for restarting antithrombotic drugs?2

  Yes   4 (15.4)  4 (100)         0        0 4 (100)
  No 22 (84.6)   6 (27.3) 16 (72.7) 0.014 15 (68.2) 7 (31.8) 0.022

Table 3  Questions and answers regarding treatments of colonic diverticular bleeding in 37 hospitals  n  (%)

1Duplicated data allowed; 2Missing data included. Values in parentheses are percentages. IVR: Interventional radiology; NSAIDs: Non-steroidal anti-
inflammatory drugs; SRH: Stigmata of recent bleeding.
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hospitals performed CT before colonoscopy for CDB 
diagnosis, and there were no significant differences 
between the groups separated by hospital volume and 
region. In contrast, Western countries may perform 
colonoscopy or scintigraphy, not CT[20]. This is probably 
because there were some studies from Japan that 
showed the usefulness of CT for the diagnosis of CDB, 
which had a sensitivity of 20.0%-42.9% and specificity 
of 78.6%-87.5%[13,21]. Only 46% of hospitals performed 
bowel preparation, and there was a significant difference 
between East and West Japan in this respect. This 
is probably because some physicians are concerned 

patients requires an adequate number of medical staff 
and expert endoscopists, and a careful nursing system 
during the nighttime and weekend. However, there 
was no significant difference in the number of CDB 
patients who received treatment between high- and 
low-volume hospitals, which indicated that low-volume 
hospitals also need to treat CDB patients as well as 
high-volume hospitals regardless of the small number 
of endoscopists. Therefore, action is needed to handle 
an increasing number of CDB patients, such as transfer 
of CDB patients to core hospitals in each region.

In regard to diagnostic methods, most Japanese 
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  No. Question Answer 
(n  = 37)

High volume 
(n  = 18)

Low volume 
(n  = 19)

P  value East Japan 
(n  = 21)

West Japan 
(n  = 16)

P  value

  24 How often do you identify SRH in patients who undergo colonoscopy?1

    0%-20% 15 (41.7)   6 (40.0) 9 (60.0)   7 (46.7)  8 (53.3)
  21%-40% 16 (44.4)   7 (43.8) 9 (56.2) 10 (62.5)  6 (37.5)
  41%-60%   4 (11.1) 4 (100)         0   3 (75.0)  1 (25.0)
  61%-80% 1 (2.8)               0 1 (100)         0 1 (100)
  81%-100%             0               0         0 0.122         0      0 0.658

  25 How often do you experience rebleeding events after endoscopic hemostasis?1

    0%-20% 22 (61.1) 10 (45.5) 12 (54.6) 13 (59.1)  9 (40.9)
  21%-40% 10 (27.8)  4 (40.0) 6 (60.0)   7 (70.0)  3 (30.0)
  41%-60% 3 (8.3)  2 (66.7) 1 (33.3)   1 (33.3)  2 (66.7)
  61%-80% 1 (2.8) 1 (100)         0         0 1 (100)
  81%-100%             0               0         0 0.721         0      0 0.458

  26 How often do you experience rebleeding events after IVR?1

    0%-20% 27 (90.1) 15 (55.6) 12 (44.4) 16 (59.3)     11 (40.7)
  21%-40%             0               0 0         0       0
  41%-60% 1 (3.3)               0 1 (100)         0 1 (100)
  61%-80% 1 (3.3)               1 1 (100)         0 1 (100)
  81%-100% 1 (3.3) 1 (100)         0 0.448         0 1 (100) 0.090

  27 How often do you experience rebleeding events after barium impaction therapy?1

    0%-20% 10 (71.6)  6 (60.0) 4 (40.0)   9 (90.0)  1 (10.0)
  21%-40% 1 (7.1)               0 1 (100)         0 1 (100)
  41%-60% 1 (7.1)               0 1 (100)         0 1 (100)
  61%-80% 1 (7.1) 1 (100)         0         0 1 (100)
  81%-100% 1 (7.1)               0 1 (100) 0.559         0 1 (100) 0.005

Table 4  Questions and answers regarding clinical outcomes of colonic diverticular bleeding in 37 hospitals  n  (%)

1Missing data included. Values in parentheses are percentages. SRH: Stigmata of recent hemorrhage; IVR: Interventional radiology.

Answer SRH identification rate2

  Procedure1

  (Question No. 15)
(n  = 37) 0%-20%

(n  = 15)
21%-40%
(n  = 16)

41%-60%
(n  = 4)

61%-80%
(n  = 1)

81%-100%
(n  = 0)

P  for trend

  Cap-assisted colonoscopy 17 (46.0)   4 (25.0)   9 (56.3) 2 (12.5) 1 (6.2) 0 0.081
  Long cap-assisted colonoscopy 13 (35.1)   6 (46.2)   5 (38.5) 2 (15.3)        0 0 0.735
  Inverting diverticulum via 
  suction of colonoscopy 

18 (48.7)   5 (29.4) 10 (58.8) 2 (11.8)        0 0 0.588

  Wash out with water 36 (97.3) 14 (40.0) 16 (45.7) 4 (11.4) 1 (2.9) 0 0.323
  Colonoscopy by multiple doctors 3 (8.1)   2 (66.7)   1 (33.3)         0        0 0 0.328
  Colonoscopy under X-ray 3 (8.1)   2 (66.7)   1 (33.3)         0        0 0 0.328

Answer Rebleeding rate2

  Endoscopic treatment 
  (Question No. 18)

0%-20% 21%-40% 41%-60% 61%-80% 81%-100% P for trend
(n = 37) (n = 22) (n = 10) (n = 3) (n = 1) (n = 0)

  Clipping 31 (83.8) 19 (63.3)   8 (26.7) 3 (10.0)        0 0 0.290
  Endoscopic band ligation   5 (13.5)   2 (40.0)   2 (40.0)         0        1 (20.0) 0 0.142
  Epinephrine injection 1 (2.7)   1 (100)        0         0        0 0 0.489

Table 5  Association between procedures and outcomes  n (%)

1Duplicated data allowed; 2Missing data included. Values in parentheses are percentages. SRH: Stigmata of recent bleeding.
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were obtained from a large number of hospitals, so 
the generalizability of the results is high. Second, we 
evaluated intra-observer agreement, and our data 
showed a high level of reproducibility. However, our 
study has limitations. Our study was based on data 
from a questionnaire, and not based on patient data, 
so caution should be exercised in the interpretation of 
our results. In addition, our study has the potential of 
selection bias.

In conclusion, compared with Western countries, 
some practice styles unique to Japan such as performing 
CT before colonoscopy, no bowel preparation, and 
clipping as first-line endoscopic therapy were found. 
Although the number of endoscopists and nursing staff 
were different, the practices for CDB were almost the 
same, irrespective of the size of the hospital in Japan.
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Colonic diverticular bleeding (CDB) is increasing in Asia however there are no 
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To clarify the current state of the clinical settings, diagnosis, treatment, and 
clinical outcomes of patients with CDB.

Innovations and breakthroughs 
The authors conducted multicenter questionnaire surveys of 37 hospitals in 
Japan regarding management of CDB such as the clinical settings, diagnosis, 
treatment, and clinical outcomes, comparing them between hospitals with 
different patient volumes and between hospitals in different regions. As a result, 
some practice styles unique to Japan such as performing computed tomography  
before colonoscopy, no bowel preparation, and clipping as first-line therapy 
were found. However, the management of CDB was common among hospitals 
irrespective of hospital size and region.

Applications 
These data were obtained from a large number of hospitals, so the 
generalizability of the results is high.

Peer-review 
This multicenter trial by questionnaire is very useful for assessment of current 
state of diagnosis and treatment of CDB.

that bowel preparation potentially increases the risk of 
aspiration pneumonia, volume overload, and a change 
in vital signs with blood loss[22]. However, the presence 
of colonic diverticula with poor visualization was a risk 
factor for perforation in screening colonoscopy[23]. Recent 
studies have shown that bowel preparation during acute 
lower gastrointestinal bleeding did not increase adverse 
events compared with non-gastrointestinal bleeding[24], 
and bowel preparation for early colonoscopy was safe 
as well as for elective colonoscopy[25]. In addition, bowel 
preparation contributes to excellent SRH identification 
rates[24,26]. Therefore, we may need to expand awareness 
of the safety of full bowel preparation in CDB diagnosis 
in Japan. Moreover, the rate of early colonoscopy was 
43.2%. Now, we are conducting a randomized control 
study to resolve these unclarified issues in the diagnostic 
methods (UMIN 000021129).

In endoscopic treatment, clipping, band ligation, 
and epinephrine injection were performed as first-line 
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might be different from Western countries[27]. Some 
reports have indicated that Western countries usually 
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useful hemostasis treatment[12,31,32], and clipping may be 
performed as a common endoscopic treatment for CDB 
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ligation was reported as useful for hemostasis in CDB, 
and therapeutic options for CDB have been expanding 
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antithrombotic drugs in patients with acute gastrointesti
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drugs in patients with gastrointestinal bleeding. Only 
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drugs, and the timing of discontinuation and restart of 
antithrombotic drugs were individualized. Physicians 
considered discontinuation of antithrombotic therapy in 
patients following a hospitalization for gastrointestinal 
bleeding[35,36]. Discontinued use of antithrombotic drugs 
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discontinuation of these drugs was associated with an 
increased risk of thrombosis and mortality[37,38]. Although 
there is no consensus, we believed that patients with 
antithrombotic drugs need to have these medications 
continued, or restarted as soon as possible if patients 
discontinued antithrombotic drugs.

Our study has several strengths. First, our data 
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