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Abstract
Background and Aim: While short and long attachment caps are available for colo-
noscopy, it is unclear which type is more appropriate for stigmata of recent hemor-
rhage (SRH) identification in acute hematochezia. This study aimed to compare the
performance of short versus long caps in acute hematochezia diagnoses and
outcomes.
Methods: We selected 6460 patients who underwent colonoscopy with attachment
caps from 10 342 acute hematochezia cases in the CODE BLUE-J study. We per-
formed propensity score matching (PSM) to balance baseline characteristics
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between short and long cap users. Then, the proportion of definitive or presumptive
bleeding etiologies found on the initial colonoscopy and SRH identification rates
were compared. We also evaluated rates of blood transfusions, interventional radiol-
ogy, or surgery, as well as the rate of rebleeding and mortality within 30 days after
the initial colonoscopy.
Results: A total of 3098 patients with acute hematochezia (1549 short cap and 1549
long cap users) were selected for PSM. The rate of colonic diverticular bleeding
(CDB) diagnosis was significantly higher in long cap users (P = 0.006). While the
two groups had similar rates of the other bleeding etiologies, the frequency of
unknown etiologies was significantly lower in long cap users (P < 0.001). The rate of
SRH with active bleeding was significantly higher in long cap users (P < 0.001).
Other clinical outcomes did not differ significantly.
Conclusion: Compared to that with short caps, long cap-assisted colonoscopy is supe-
rior for the diagnosis of acute hematochezia, especially CDB, and the identification of
active bleeding.

Short versus long caps for hematochezia M Kobayashi et al.

488 JGH Open: An open access journal of gastroenterology and hepatology 7 (2023) 487–496

© 2023 The Authors. JGH Open published by Journal of Gastroenterology and Hepatology Foundation and John Wiley & Sons Australia, Ltd.

mailto:tnarasaka@md.tsukuba.ac.jp
mailto:nnagata_ncgm@yahoo.co.jp


Funding support: Japan Society for the
Promotion of Science
KAKENHI20K08366JP17K09365

Funding support: Ministry of Health, Labour and
Welfare 19HB1003

Funding support: Smoking Research Foundation

Funding support: Takeda Science Foundation

Funding support: Tokyo Medical University
Cancer Research Foundation

Funding support: Tokyo Medical University
Research Foundation

Introduction
An attachment cap, affixed to the tip of an endoscope, is a
small, transparent plastic or resin cap that improves mucosal
visualization by depressing and flattening colonic folds.1 Previ-
ous studies have shown that cap-assisted colonoscopy signifi-
cantly reduces cecal intubation time2,3 and improves adenoma
detection rates.3–5 Attachment caps are also reported to
increase the rate identification of stigmata of recent hemor-
rhage (SRH) in acute lower gastrointestinal bleeding6,7 and can
be a predictor for SRH in colonic diverticular bleeding
(CDB).8,9 Although a retrospective study showed that the use
of a transparent cap during single-balloon enteroscopy was
significantly associated with higher identification rates for arte-
riovenous malformations,10 it remains unclear whether cap-
assisted colonoscopy is advantageous for diagnosing bleeding
etiologies in acute hematochezia.

Diverse attachment cap types, categorized by their exten-
sion length, are commercially available for clinical use.11,12

Generally, short and long caps extend 4 and 12 mm, respectively,
from the scope tip. Length seems to be associated with efficacy,
as previous studies on cap-assisted colonoscopy have shown that
long caps increase adenoma detection rates and decrease cecal
intubation times.12–15 Long caps can help depress haustral folds
deeper than short caps, allowing decreases in blind mucosa.
Unlike short caps, longer caps also enable suction and inversion
of diverticular domes to aid in the identification of bleeding
points inside diverticula.16 Indeed, SRH identification rates were
higher for long caps (60%)17 versus short caps (17–51%)6,8,9 in
patients with CDB. These findings collectively support long caps
as more useful for diagnostic purposes as well as SRH identifica-
tion in acute hematochezia. However, to the best of our knowl-
edge, no studies have been conducted to compare diagnostic
value and clinical outcomes with regard to acute hematochezia in
patients undergoing short cap-assisted versus long cap-assisted
colonoscopy.

Recently, the CODE BLUE-J Study, a nationwide, multi-
center, retrospective, cohort study, was carried out in Japan to
determine the value of colonoscopy in individuals with acute
hematochezia.18,19 The present study exploits the CODE BLUE-J
Study database to confirm the ideal cap length for diagnosis of

bleeding etiologies and improvements in clinical outcomes in
patients with acute hematochezia.

Methods

Study design and patients. This study used the CODE
BLUE-J Study, a retrospective, observational, multicenter study
of 49 participating Japanese hospitals between January 2010 and
December 2019, which examined patients hospitalized for acute
hematochezia. Clinical patient characteristics and the methodol-
ogy have been described previously.18,19 The opt-out method of
consent was approved by the ethics committees and institutional
review boards of all 49 participating institutions for this study
(Table SS1). SRH was defined as the source of the bleeding,
which included both active and non-active bleeding. Non-active
bleeding meant a visible non-bleeding vessel or an adherent
clot.20

Clinical data collection and outcomes.
Gastroenterologists or dedicated researchers at each partici-
pating institution collected all variables from the electronic
medical record and endoscopy databases. The following data
were retrospectively collected: age at diagnosis of acute hem-
atochezia, gender, body mass index, alcohol consumption,
smoking status, vital signs, presenting symptoms, history of diver-
ticular bleeding, comorbidities, medication use within 30 days of
admission, computed tomography (CT)-associated factors
(contrast-enhanced CT use prior to colonoscopy and the pres-
ence of extravasation in the colorectal region), colonoscopy-
associated factors (timing of colonoscopy, bowel preparation
with polyethylene glycol [PEG], use of water-jet devices, and
type of endoscopic attachment cap), and diagnosis on initial
endoscopy. The type of SRH (e.g. active bleeding or non-active
bleeding) and location (e.g. right colon or left colon) were
assessed. The left colon included the descending, sigmoid
colon, and rectum, whereas the right colon included the other
parts of the colon.

Attachment caps were divided into short and long
groups. The representative short cap products included the
Elastic Touch (slit and hole type [M or L or LL]) (Top, Tokyo,
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Japan, Fig. 1a) and the disposable distal attachment (Olympus,
Tokyo, Japan). Long caps were primarily distal attachment
MAJ-663 (Olympus, Fig. 1d). Other types of attachment caps
(e.g. ST hoods specialized for therapeutic endoscopy) were
excluded. Based on the manufacturer’s instructions, short and
long caps were placed at approximately 4 or 12 mm from the
tip of the endoscope to aid in flattening the folds of the colon
and maintaining a fixed distance from the mucosa to improve
mucosal imaging. While short caps are limited to suctioning a
bleeding diverticulum from its dome (Fig. 1b,c), long caps
enable visualization of the diverticular dome by inversion and
identification of a bleeding source localized in the diverticular
base (Fig. 1e,f). Endoscopic attachment cap types were selected
at the discretion of each endoscopist and in accordance with the
policies of each participating hospital.

The main outcome included the proportion of bleeding eti-
ologies on the initial colonoscopy and the rate of SRH identifica-
tion in patients with acute hematochezia. The diagnosis of CDB
had both definitive and presumptive CDB. Definitive CDB was
defined as diverticulum with SRH identified by colonos-
copy.20,21 On the other hand, presumptive CDB included
diverticulum without SRH and very little possibility of bleed-
ing source except for colonic diverticulum determined by
colonoscopy, which may be supported by negative findings of
upper gastrointestinal or small bowel endoscopy, and CT

visualization of contrast medium extravasation localized to the
diverticulum.20,21 SRH identification rates were evaluated
according to location and type. We assessed the rate of
patients who needed blood transfusions, interventional radiol-
ogy (IVR), or surgery during admission as well as the length
of hospital stay after the initial colonoscopy. We also evalu-
ated the risk of rebleeding or death that occurred within
30 days after the initial colonoscopy. Rebleeding was defined
as significant amounts of fresh bloody or wine-colored stools
after first hematochezia.22–24 Patients were tracked from the
time of admission until the occurrence of rebleeding or the
conclusion of follow-up (30 days after the initial colonoscopy
or death). Using the last observation carried forward, missing
data were examined.

Statistical analysis. Comparing categorical data was done
using Fisher’s exact test, and continuous data was compared with
the Mann–Whitney U test. To compare outcomes between short
and long caps, we conducted propensity score matching (PSM)
to match baseline clinical data as well as CT- or colonoscopy-
associated factors between the two cohorts. PSM was applied to
reduce the effect of selection bias and possible confounding fac-
tors.25 For PSM, short and long cap users were matched one to
one with nearest neighbors using a caliper width of 0.2 of the SD
of the logit of the propensity score.

Figure 1 Representative images showing attachment caps and colonic diverticular bleeding. (a) A short cap (Elastic Touch [slit and hole type L],
Top). (b and c) Identification of active bleeding from a diverticulum located in the ascending colon using the short cap. (d) A long cap (MAJ-663
[Olympus]). (e) A colonic diverticulum located in the ascending colon. (f) The long cap inverts the diverticulum by suction and identifies active bleed-
ing inside the diverticulum.
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Statistical significance was defined as a P-value <0.05.
The statistical program IBM SPSS Statistics version 28.0 was
used for all statistical analyses (IBM Corp., Armonk, New York,
USA) and a free and open statistical software program R version
4.2.1 (R Foundation for Statistical Computing, Vienna, Austria,
URL https://www.R-project.org/).

Results

Patient characteristics. The CODE BLUE-J study identi-
fied a total of 10 342 adult patients admitted for acute hem-
atochezia. We excluded 1278 patients who did not undergo
colonoscopy, 2527 patients who did not use attachment caps,
and 77 patients who used specialized attachment caps. The
remaining 6460 patients were ultimately included in this study
(Fig. 2). Among them, short and long caps were used for 4638
(72%) and 1822 (28%) patients, respectively (Fig. 2).

PSM in acute hematochezia (short vs long cap
users). To compare the rate of SRH identification between short
and long cap use, we conducted PSM with 30 clinical factors
(Table 1). While the proportions of some clinical factors were sig-
nificantly higher in either short cap or long cap users before
matching, all clinical factors were balanced between the two groups
after matching (P-values for all factors >0.10 and standardized
mean differences for all factors <0.10) (Table 1). In the propensity-
matched cohort, a total of 3098 patients with acute hematochezia
were selected (1549 short cap and 1549 long cap users).

In terms of definitive or presumptive bleeding etiologies
on initial colonoscopy, the rate of CDB diagnosis was signifi-
cantly higher in long cap users (83%) than short cap users (79%,
odds ratio [OR] 1.29, 95% confidence interval [CI] 1.07–1.54,

P = 0.006). While the two groups had similar rates of bleeding
etiologies other than CDB, the frequency of unknown etiologies
was significantly lower in long cap users (2.6%) than in short
cap users (5.0%, OR 0.51, 95% CI 0.35–0.75, P < 0.001)
(Table 2).

The rate of overall SRH identification was not signifi-
cantly different between short cap users (35%) and long cap
users (38%, OR 1.13, 95% CI 0.98–1.31, P = 0.10) in the
propensity-matched cohort. Meanwhile, the identification rate
of SRH with active bleeding was significantly higher in long
cap users (23%) than short cap users (18%, OR 1.39, 95% CI
1.16–1.65, P < 0.001). The rate of SRH with active bleeding
located in the right colon was significantly higher in long cap
users (14%) than in short cap users (11%, OR 1.37, 95% CI
1.10–1.70, P = 0.005) (Table 3). As for SRH without active
bleeding, there were no significant differences between short
and long cap users (18 and 16% respectively, OR 0.88, 95%
CI 0.73–1.07, P = 0.20). The identification rate of adherent
clots was significantly lower in long cap users (9.0%) than in
short cap users (11.5%, OR 0.77, 95% CI 0.61–0.97,
P = 0.025), whereas the rate of visible vessels was not signifi-
cantly different between the two groups (6.6% in short
cap users and 7.2% in long cap users, OR 1.11, 95% CI
0.84–1.46, P = 0.48).

The proportions of patients who needed blood transfu-
sions, IVR, or surgery during admission were not significantly
different between the two groups. Lengths of hospital stays after
the initial colonoscopy were similar between short cap users
(6 days [range: 0–100 days]) and long cap users (6 days [range:
0–118 days]). The risks of rebleeding and death that occurred
within 30 days after the initial colonoscopy were not significantly
different between the two cohorts.

Patients admitted for acute hematochezia (n = 10 342)

Patients who did not undergo colonoscopy (n = 1278)

Short caps (n = 4638) Long caps (n = 1822)

Patients underwent colonoscopy with short or long caps (n = 6460)

undergo colonoscopy without attachment caps (n = 2527)

Short caps (n = 1549) Long caps (n = 1549)

Propensity score matching

undergo colonoscopy with other types of attachment caps (n = 77)

Figure 2 Flowchart of the assessment of patients with acute hematochezia in this study.
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Etiology and location of SRH with active bleeding
among long cap users. Among the 354 long cap users
with SRH with active bleeding, the most common etiology
was CDB (81%), followed by post-procedure bleeding (8.2%)
and colorectal angioectasia (3.1%) (Table 4). As for the

location, SRH with active bleeding was predominantly located
in the right colon (61%) rather than the left colon (36%).
Among patients with SRH with active bleeding in the right
colon, CDB was more frequent than non-CDB (91 vs 9%)
(Table 4).

Table 1 Baseline characteristics between short and long cap users with acute hematochezia

Unmatched cohort (n = 6460) Propensity-matched cohort (n = 3098)

Short cap
(n = 4638)

Long cap
(n = 1822) P-value

Short cap
(n = 1549)

Long cap
(n = 1549) P-value SMD

Age (years), median (range) 74 (20–102) 74 (20–99) 0.14 73 (20–102) 73 (20–99) 0.88 0.005
Sex (female/male) 1583/3055 665/1157 0.077 576/973 549/1000 0.33 0.036
Body mass index, median (range) 22.8 (12.3–43.8) 22.8 (12.2–49.8) 0.57 22.7 (12.3–41.5) 22.8 (12.2–49.8) 0.81 0.014
Current drinker 1907 (49) 802 (48) 0.75 758 (49) 746 (48) 0.67 0.016
Current smoker 758 (19) 265 (16) 0.010 237 (15) 238 (15) 1.00 0.002
Vital signs
Systolic blood pressure, mm Hg,

median (range)
128 (50–275) 128 (40–221) 0.60 127 (55–226) 128 (40–221) 0.83 0.002

Heart rate/min, median (range) 83 (30–149) 84 (45–161) <0.001 85 (42–149) 84 (45–161) 0.97 0.012
Presenting symptoms
Loss of consciousness 353 (7) 104 (6) 0.007 83 (5) 87 (6) 0.81 0.011
Abdominal pain 408 (9) 138 (8) 0.12 101 (7) 105 (7) 0.83 0.01

Comorbidities
Dementia 239 (5) 59 (3) <0.001 47 (3) 52 (3) 0.68 0.018
Diabetes mellitus 885 (19) 384 (21) 0.070 344 (22) 335 (22) 0.73 0.014
Cerebrovascular disease 705 (15) 203 (11) <0.001 155 (10) 162 (11) 0.72 0.015
Chronic obstructive pulmonary

disease
164 (4) 37 (2) 0.001 32 (2) 34 (2) 0.90 0.009

Connective tissue disease 177 (4) 77 (4) 0.44 68 (4) 69 (5) 1.00 0.003
Chronic heart failure 370 (8) 154 (9) 0.54 113 (7) 129 (8) 0.32 0.038
Chronic kidney disease 707 (15) 285 (16) 0.70 260 (17) 251 (16) 0.70 0.016
Liver disease 172 (4) 64 (4) 0.77 46 (3) 58 (4) 0.27 0.043
Hypertension 2700 (58) 1140 (63) 0.001 968 (63) 968 (63) 1.00 <0.001
Hyperlipidemia 1227 (27) 594 (33) <0.001 513 (33) 517 (33) 0.91 0.005

Medication†

Low-dose aspirin‡ 984 (21) 384 (21) 0.92 321 (21) 335 (22) 0.57 0.022
Thienopyridines§ 508 (11) 175 (10) 0.12 145 (9) 152 (10) 0.71 0.015
Cilostazol 127 (3) 36 (2) 0.093 32 (2) 30 (2) 0.90 0.009
Warfarin 316 (7) 143 (8) 0.15 128 (8) 124 (8) 0.84 0.009
DOAC¶ 307 (7) 76 (4) <0.001 59 (4) 58 (4) 1.00 0.003
Corticosteroid 262 (6) 102 (6) 1.00 87 (6) 84 (5) 0.88 0.008

Colonoscopy-associated factors
Timing of colonoscopy ≤24 h 3171 (68) 1374 (75) <0.001 1162 (75) 1165 (75) 0.93 0.004
Full preparation with

polyethylene glycol
3191 (69) 1223 (67) 0.20 1049 (68) 1045 (68) 0.91 0.006

Use of water-jet device 3836 (83) 1707 (94) <0.001 1436 (93) 1451 (94) 0.32 0.038
CT-associated factors
Contrast-enhanced CT before

colonoscopy
2296 (50) 891 (49) 0.68 772 (50) 770 (50) 0.97 0.003

Extravasation in the colorectal
region on CT

630 (14) 286 (16) 0.029 238 (15) 240 (16) 0.96 0.004

†Medication use was defined as intermittent or regular oral administration within 2 weeks before admission.
‡Low-dose aspirin included enteric-coated aspirin and buffered aspirin.
§Thienopyridine included clopidogrel and ticlopidine.
¶DOAC included dabigatran etexilate, rivaroxaban, apixaban, and edoxaban.
Data are presented as n (%). Bold values indicate P < 0.05. Analyzed using Mann–Whitney U test and Fisher’s exact test.
CT, computed tomography; DOAC, direct oral anticoagulant; SMD, standard mean difference.
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Table 2 Rate of definitive or presumptive bleeding etiologies for the initial colonoscopy in acute hematochezia

Propensity-matched cohort (n = 3098)

Diagnosis Short cap (n = 1549) Long cap (n = 1549) OR 95% CI P-value

CDB 1224 (79) 1284 (83) 1.29 1.07–1.54 0.006

Post-procedure bleeding† 63 (4.1) 59 (3.8) 0.93 0.65–1.34 0.71
Ischemic colitis 29 (1.9) 30 (1.9) 1.04 0.62–1.73 0.90
Rectal ulcer 25 (1.6) 15 (1.0) 0.60 0.31–1.14 0.12
Colorectal angioectasia 19 (1.2) 17 (1.1) 0.89 0.46–1.73 0.89
Colorectal malignancy 18 (1.2) 8 (0.5) 0.44 0.19–1.02 0.055
Colorectal polyp 5 (0.3) 3 (0.2) 0.60 0.14–2.51 0.48
IBD 15 (1.0) 8 (0.5) 0.53 0.22–1.26 0.15
Infectious colitis 2 (0.1) 7 (0.5) 3.51 0.73–16.9 0.12
Radiation colitis 5 (0.3) 7 (0.5) 1.40 0.44–4.43 0.57
Other colitis‡ 9 (0.6) 14 (0.9) 1.56 0.67–3.62 0.30
Hemorrhoids 17 (1.1) 12 (0.8) 0.70 0.34–1.48 0.35
Colorectal varix 5 (0.3) 3 (0.2) 0.60 0.14–2.51 0.48
Small bowel bleeding 24 (1.5) 31 (2.0) 1.30 0.76–2.22 0.34
Other diagnosis§ 11 (0.6) 17 (1.0) 1.55 0.72–3.32 0.26
Unknown etiology 78 (5.0) 41 (2.6) 0.51 0.35–0.75 <0.001

†Post-procedure bleeding included post endoscopic submucosal dissection, post polypectomy, post endoscopic mucosal resection, and other
procedures.
‡Other colitis included nonspecific colitis, drug-induced ulcer, and nonspecific ulcer.
§Other diagnosis included mucosal lymphoid hyperplasia, mucosal bleeding, dieulafoy ulcer, Cronkhite-Canada syndrome, upper gastrointestinal
bleeding, hematoma, gastrointestinal stromal tumor, postoperative ulcer, postoperative stenosis, anal bleeding, pseudoaneurysm, submucosal
tumor of unknown origin, post-biopsy, and bleeding from Meckel diverticulum.
Values are in number and %. Bold values indicate P < 0.05. Each OR was obtained by univariate logistic regression analysis.
CDB, colonic diverticular bleeding; CI, confidence interval; IBD, inflammatory bowel disease; OR, odds ratio.

Table 3 Comparative analysis regarding outcomes of acute hematochezia between short or long cap users

Unmatched cohort (n = 6460) Propensity-matched cohort (n = 3098)

Short cap
(n = 4638)

Long cap
(n = 1822) OR, (95% CI) P-value

Short cap
(n = 1549)

Long cap
(n = 1549) OR, (95% CI) P-value

All SRH 1567 (34) 720 (40) 1.28 (1.15–1.43) <0.001 544 (35) 588 (38) 1.13 (0.98–1.31) 0.10
SRH, active bleeding 799 (17) 435 (24) 1.51 (1.32–1.72) <0.001 273 (18) 354 (23) 1.39 (1.16–1.65) <0.001

SRH, non-active bleeding† 778 (17) 301 (17) 0.98 (0.85–1.14) 0.81 277 (18) 250 (16) 0.88 (0.73–1.07) 0.20
SRH, visible vessels 312 (6.7) 134 (7.4) 1.10 (0.89–1.36) 0.37 102 (6.6) 112 (7.2) 1.11 (0.84–1.46) 0.48
SRH, adherent clot 471 (10) 169 (9.3) 0.91 (0.75–1.09) 0.29 178 (12) 140 (9.0) 0.77 (0.61–0.97) 0.025

Active bleeding in
left-sided colon‡

293 (6.3) 158 (8.7) 1.41 (1.15–1.72) <0.001 103 (6.6) 128 (8.3) 1.27 (0.97–1.66) 0.088

Active bleeding in
right-sided colon‡

488 (11) 266 (15) 1.45 (1.24–1.71) <0.001 164 (11) 216 (14) 1.37 (1.10–1.70) 0.005

Blood transfusion
during admission

1482 (32) 585 (32) 1.01 (0.90–1.13) 0.91 494 (32) 492 (32) 0.99 (0.86–1.16) 0.94

Need for IVR during
admission

51 (1.1) 20 (1.1) 1.00 (0.59–1.68) 1.00 13 (0.8) 15 (1.0) 1.16 (0.55–2.44) 0.70

Need for surgery
during admission

30 (0.6) 12 (0.7) 1.02 (0.52–1.99) 0.96 5 (0.3) 11 (0.7) 2.21 (0.77–6.37) 0.14

Length of stay (days),
median (range)

6 (0–160) 6 (0–118) 0.99 (0.982–0.995) <0.001 6 (0–100) 6 (0–118) 1.00 (0.99–1.01) 0.89

30-day rebleeding 651 (14) 269 (15) 1.06 (0.91–1.24) 0.45 238 (15) 228 (15) 0.95 (0.78–1.16) 0.62
30-day mortality 53 (1.1) 12 (0.7) 0.57 (0.31–1.08) 0.083 15 (1.0) 11 (0.7) 0.73 (0.34–1.60) 0.43

†Non-active bleeding was defined as visible vessels and adherent clot.
‡The left-sided colon was defined as descending and sigmoid colon and rectum; and the right-sided colon was the other locations.
Values are in numbers and %. Bold values indicate P < 0.05. Each OR was obtained by univariate logistic regression analysis.
CI, confidence interval; IVR, interventional radiology; OR, odds ratio; SRH, stigmata of recent of hemorrhage.
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Discussion
This nationwide cohort study compared the proportion of bleed-
ing etiologies and SRH identification rates in acute hematochezia
patients who underwent short- and long cap-assisted colonos-
copy, to examine the impact of cap length on diagnostic and
patient outcomes. We found that the proportion of CDB diagno-
sis was significantly greater in long cap users than short cap
users. Since the rate of unknown etiologies was significantly
lower in long cap users, our results suggest that using long caps
during colonoscopy may positively contribute to more accurate
diagnosis of bleeding etiologies, particularly CDB, in patients
with acute hematochezia.

We also found that the identification rate of SRH with
active bleeding was (i) significantly higher in long cap users than
in short cap users and (ii) dominant on the right side. Our
descriptive data of long cap users with SRH with active bleeding
showed that 80% of diagnoses were CDB and 60% of SRH were
located in the right colon. This suggests that cap length influ-
ences the detection of SRH with active bleeding in patients with
acute hematochezia, especially for right-sided CDB. Previous
investigations have found that cap-assisted colonoscopy signifi-
cantly improved visualization of surfaces in the right colon1 and
was more effective than standard colonoscopy for the detection
of right-sided colorectal polyps.26 In general, since these polyps
tend to be overlooked because the haustral folds and anatomical
flexures cause blind spots,27,28 our findings show that long cap-
assisted colonoscopy may be more useful in the right colon
where such blind spots are more likely to occur. Furthermore,
long caps enable visualization of bleeding sources inside divertic-
ula by suction and inversion of diverticular domes.16,17 Given
that diverticula in the right colon have wider necks and domes
compared with the left colon,29 diverticular inversion with long
caps may result in higher identification rates for SRH with active
bleeding.

Our analysis regarding SRH with inactive bleeding
showed that the identification rate of adherent clots in long cap
users was significantly lower than in short cap users. Meanwhile,
there was no significant difference in the rate of visible vessels
between the two groups, suggesting that this may be attributed to
the diverticular inversion with long caps. For instance, when
encountering diverticula with adherent clots using the long cap-
assisted colonoscopy, the inversion maneuver would be per-
formed to identify active bleeding sources and might make diver-
ticula with adherent clots into active bleeding. Indeed, long cap
users showed higher identification rate of active bleeding com-
pared with short cap users as described above. As for visible ves-
sels, this finding may not necessarily require diverticular
inversion, explaining the lack of difference in the rate of inactive
SRH between the two groups.

On the other hand, our analysis showed no significant
differences between short and long cap users in the percentages
of patients who needed blood transfusions, IVR, or surgery and
the rates of rebleeding and mortality, although long cap users
had higher identification rates for SRH with active bleeding.
When performing colonoscopy for CDB, identification of hem-
orrhagic stigmata is important, as patients with SRH, such as
active bleeding, visible vessels, or adherent clots, have higher
rates of rebleeding and hemorrhage interventions.30 While

previous studies found that SRH identification was associated
with better CDB outcomes,31 few studies were conducted to
demonstrate any associations between SRH identification and
clinical outcomes of acute hematochezia other than CDB. Fur-
ther investigations are warranted to understand whether SRH
identification with long caps can improve outcomes for acute
hematochezia.

This study had a number of strengths and limitations. The
inclusion of 6460 cap users with acute hematochezia is a signifi-
cant strength of this large cohort study. Our PSM analysis also
included >1500 cases of both long and short cap users. We were
able to conduct this analysis to reduce bias and confounders in
the baseline traits, significantly affecting SRH identification
thanks to our large and comprehensive clinical dataset. To the
best of our knowledge, this is the first analysis comparing the

Table 4 Etiology and location of stigmata of recent of hemorrhage
(SRH) with active bleeding among long cap users (n = 354)

Long cap (n = 354)

Etiology of SRH with active bleeding
CDB 285 (81)
Postprocedure bleeding† 29 (8.2)
Colorectal angioectasia 11 (3.1)
Rectal ulcer 9 (2.5)
Small bowel bleeding 7 (2.0)
Radiation colitis 4 (1.1)
Other colitis‡ 2 (0.6)
Colorectal varix 2 (0.6)
Hemorrhoids 1 (0.3)
Colorectal malignancy 1 (0.3)
Colorectal polyp 0 (0)
IBD 0 (0)
Infectious colitis 0 (0)
Ischemic colitis 0 (0)
Other diagnosis§ 14 (1.2)

Location and etiology of SRH with active bleeding
Left-sided colon¶ 128 (36)

CDB 87 (68)
Non-CDB 41 (32)

Right-sided colon¶ 216 (61)
CDB 197 (91)
Non-CDB 19 (9)

†Postprocedure bleeding was from post-endoscopic submucosal dis-
section, post-polypectomy, post-endoscopic mucosal resection, and
other procedure.
‡Other colitis included nonspecific colitis, drug-induced ulcer, and non-
specific ulcer.
§Other diagnoses included mucosal lymphoid hyperplasia, mucosal
bleeding, dieulafoy ulcer, Cronkhite-Canada syndrome, upper gastroin-
testinal bleeding, hematoma, gastrointestinal stromal tumor, postopera-
tive ulcer, postoperative stenosis, anal bleeding, pseudoaneurysm,
submucosal tumor of unknown origin, post-biopsy, and bleeding from
Meckel diverticulum.
¶The left-sided colon was defined as descending and sigmoid colon
and rectum, and the right-sided colon was the other locations.
Values are in numbers and %.
CDB, colonic diverticular bleeding; IBD, inflammatory bowel disease;
SRH, stigmata of recent of hemorrhage.
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clinical usefulness of short and long caps in patients with acute
hematochezia. These higher values may more accurately quantify
the clinical utility of long caps for CDB. We do acknowledge,
however, that the retrospective design of this multicenter study,
which was conducted primarily in Japanese tertiary endoscopic
centers, posed certain data limitations. Furthermore, given that
cap types were selected in accordance with individual hospital
policies and provider preferences, it is a possibility that endo-
scopists preferentially selected long caps when they expected
CDB. Since long caps are not available in some of facilities
included in this study, long cap-assisted colonoscopy may be
unevenly performed among hospitals. To reduce such bias, we
conducted PSM, but unmeasured confounders associated with
cap selection may exist. While the optimal type of cap for acute
hematochezia remains to be fully elucidated, our results are use-
ful for planning future studies.

In conclusion, we compared the usefulness of short versus
long attachment caps in patients with acute hematochezia, includ-
ing CDB, by using PSM analysis on data from a large, nation-
wide cohort study. Our result suggests that long cap-assisted
colonoscopy may be better for the diagnosis of bleeding etiolo-
gies, especially CDB, and the identification of SRH with active
bleeding in patients with acute hematochezia.
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