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Abstract

Background Add-on devices with projections, e.g., Endocuft, Endocuff Vision, EndoRings,
and Wingcap, placed on the distal tip of the colonoscope promise to improve the detection of
precancerous lesions. We performed a meta-analysis to evaluate the performance of these devices
exclusively among individuals undergoing colonoscopy for screening purpose.

Methods A computerized literature search was performed across MEDLINE and Cochrane
Library databases for randomized controlled trials that compared standard colonoscopy
(SC) to procedures using add-on devices. The primary outcome was adenoma detection
rate (ADR), while secondary outcomes included polyp detection rate (PDR), advanced ADR
(AADR), and sessile serrated lesion detection rate (SSLDR). The effect size on study outcomes
was calculated using a random-effects model and presented as the risk ratio (RR) and 95%
confidence interval (CI).

Results Seven studies enrolling a total of 5785 patients were included. The use of add-on-devices
with projections was associated with a higher ADR compared to SC: 45.9% vs. 41.1%; RR 1.18,
95%CI 1.02-1.37; P=0.03; P=79%. Although PDR was higher in screening colonoscopies assisted
by add-on devices as compared to SC, the difference failed to reach significance: 55.1% vs. 50.8%;
RR 1.10, 95%CI 0.96-1.26; P=0.17; P=75%. No difference was found between procedures assisted
by add-on devices with projections and SC colonoscopies in terms of AADR (18.5% vs. 17.6%;
RR 1.00, 95%CI 0.79-1.27; P=0.98; =56%) or SSLDR (6.8% vs. 5.8%; RR 1.17, 95%CI 0.95-1.44;
P=0.15; P=0%).

Conclusion Colonoscopy assisted by add-on devices with projections achieves a better ADR
compared to SC among individuals undergoing screening for bowel cancer.
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Introduction

Colorectal cancer (CRC) is the third most common
type of cancer worldwide and is considered curable in its
early stages [1]. Colonoscopy is an endoscopic technique [2]
with high percentages of CRC detection; however, it remains
imperfect, since it entails a percentage adenoma miss rate,
considered to be the key point in the detection of precancerous
lesions. The reasons standard colonoscopy (SC) is subject to
failure vary from poor bowel preparation to limited visualization
of haustral folds and flexures. Zhao et al demonstrated in a meta-
analysis that 26% of adenomas are not detected during SC [3].

The introduction of various add-on devices, attached to
the tip of the endoscope, helps unfold the lumen while also
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providing the operator with a better view of the epithelium.
These devices consist of various single-use components,
such as cylinders, rings and wings, and aid the unfolding
of the mucosa. Since they have an easier learning curve,
especially for novice colonoscopists, add-on devices tend to
be widely utilized in colonoscopies [4,5]. The first generation
of Endocuff, and its successor Endocuft-Vision, are single-
use devices mounted on the tip of the scope, consisting of
a cylindrical core and 1 or 2 rows of flexible projections [6].
Likewise, Endoring (EndoAid Ltd., Caesarea, Israel) is
another device that flattens the intestinal folds, incorporating
a 2-layer silicon ring [7], while WingCap (A&A Medical
Supply LLC, Seongnam, South Korea) is manufactured in 2
layers, each consisting of 6 wings [8]. However, there is lack
of sufficient evidence regarding the prevalence and efficacy
of add-on devices exclusively in the setting of screening
colonoscopy.

In this context, we aimed to accumulate data on add-on
devices with projections and compare their performance to
SC, by assessing adenoma detection rate (ADR) as a primary
outcome, and polyp detection rate (PDR), advanced ADR
(AADR), and sessile serrated lesion detection rate (SSLDR) as
secondary outcomes.

Materials and methods

This review was based on the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis (PRISMA) 2020
guidelines [9] (Supplementary Table 1), and a predefined
protocol was registered at the International Prospective Register
of Systematic Reviews (PROSPERO), under registration
number CRD42022363186.

Eligibility criteria

The main question was based on the validated PICO
(population, intervention, control, and outcomes) framework
for systematic reviews and included the comparison between
add-on devices with projections and SC with regard to
ADR [10]. Only randomized controlled trials (RCTs) were
assessed for eligibility, when: (A) patients: adult patients
underwent screening colonoscopy for CRC, without symptoms;
(B) interventions: screening colonoscopy using add-on devices

“Department of Gastroenterology, “Konstantopoulio Patision” General
Hospital of Nea Ionia, Athens, Greece (Magdalini Manti, Georgios
Tziatzios, Konstantina Paraskeva, Paraskevas Gkolfakis); "Department
of Medical and Surgical Sciences, University of Foggia, Italy (Antonio
Facciorusso); “Pancreatobiliary Unit, University College London
Hospitals NHS Foundation Trust, London, United Kingdom (Apostolis
Papaefthymiou); ‘Gastroenterology and Hepatology, University of
Utah Health, Salt Lake City, USA (Daryl Ramai); ‘Gastroenterology
Department, Attikon University Hospital, Chaidari, Greece (Ioannis
Papanikolaou, Konstantinos Triantafyllou); ‘Department of Biomedical
Sciences, Humanitas University, Milan, Italy (Cesare Hassan)

Annals of Gastroenterology 36

with projections, including Endocuff, Endocuft- Vision,
Endoring and Wingcap; (C) comparators: subjects underwent
screening colonoscopy with conventional endoscopes and
without assisting techniques (e.g., artificial intelligence); and
(D) outcomes: studies not written in the English language,
missing data for analysis,
prospective or retrospective studies, reviews, editorials, case
reports, case series, narrative reviews, and conference abstracts
were excluded. Studies not including ADR as outcome were
also excluded.

substantial nonrandomized

Definitions

ADR is defined as the number of colonoscopies
with adenomas detected divided by the total number of
colonoscopies, multiplied by 100. PDR is defined as the
number of colonoscopies with polyps detected divided by
the total number of colonoscopies, multiplied by 100. The
other studied variables, AADR and SSLDR were calculated
similarly.

Search strategy

Between September and November, 2022, 2 investigators
(MM and GT) conducted a detailed literature search across the
Medline (PubMed) database and Cochrane Central Register
of Clinical Trials Studies using the terms “add-on-device’,
“endocuft”, “endoring”, “g-eye”, “amplifeye” and “adenoma
detection rate”, as medical subject heading (MeSH) and free-
text terms. These results were combined using the Boolean
set operator “AND” with the term “screening colonoscopy”
as a MeSH and free-text term. The initial electronic search
was followed by a manual search of references from retrieved
studies to identify additional suitable bibliography. All retrieved
articles were screened for eligibility, first by 1 reviewer (MM)
and afterwards by 2 independent senior authors (PG and GT),
using the predetermined inclusion criteria. Initially, the titles
and abstracts of all results were reviewed; the full-text content
of eligible studies was obtained and reassessed independently
for eligibility. For studies with missing or unavailable data, we
attempted to contact the corresponding author to provide the
missing information. In cases of multiple publications from
the same study, only the most recent and complete article
was included. Additionally, when both parallel design and
crossover arm trials were found, only the parallel group was
studied.

Data collection process

All eligible studies were reviewed by 2 investigators and
relative data were extracted in a predefined extraction form.
Through this process, any discrepancy was resolved either
by consensus or following the senior authors’ (PG and GT)
judgment.



Data items

Data on study-, participant- and intervention-related
parameters were retrieved into a standardized form by 2
investigators (MM and GT), and a third author (AP) checked the
2 independent datasets for any discrepancies. Disagreements
were resolved after consulting a senior investigator (PG) to
reach a consensus.

Risk of bias in individual studies

Two authors (MM and GT) assessed all the studies
independently for risk of bias and any discrepancies were
resolved after discussion with a third author (PG). We used the
Cochrane collaboration’s risk of bias assessment tool to assess
the studies. This particular tool evaluates different domains
of potential sources of bias: random sequence generation
and allocation concealment (selection bias), blinding of
participants and personnel (performance bias), blinding of
outcome assessment (detection bias), incomplete outcome
data (attrition bias), and selective reporting (reporting bias).
All studies were classified by the reviewers as having high, low,
or unclear risk of bias for each domain.

Statistical analysis

Extracted data were analyzed using the statistical software
Review Manager (RevMan 5.4.1; Copenhagen, Denmark; The
Nordic Cochrane Centre, The Cochrane Collaboration, 2020).
For the primary and all secondary endpoints, relative risks
(RRs) and 95% confidence intervals (95% CIs) were calculated.
Forest plots were created for visual presentation of the results,
and all outcomes were compared using either the fixed-effects
model (Mantel and Haenszel method) or the random-effects
model (DerSimonian and Laird method) in the absence or
presence of significant heterogeneity, respectively. The presence
of heterogeneity was calculated using I* tests with ’<30%
interpreted as low-level heterogeneity and I* between 30% and
60% as moderate heterogeneity. Any potential publication bias
was verified through the visual assessment of funnel plots. We
repeated the meta-analysis excluding 1 study at a time to assess
whether its exclusion altered the heterogeneity’s significance
level. Funnel plots, constructed by plotting the log-ORs vs.
the precision of individual studies per outcome, were assessed
visually for symmetry to exclude potential publication bias.

Quality of evidence

The quality of the provided evidence was rated based on the
GRADE criteria. Two independent researchers (MM and GT)
graded inconsistency, risk of bias, indirectness, imprecision
and publication bias. Overall quality was deemed very low,
low, moderate, or high, using GRADEpro (GRADE Working
Group) [11].
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Results

Characteristics of included studies

The initial search identified 109 unique records; after
application of the exclusion criteria 7 studies [7,8,12-16] were
included in this meta-analysis. The PRISMA flowchart showing
the study selection process is given in Fig. 1 and Table 1
summarizes the main characteristics of the included studies.

Overall, 5785 patients were recruited in the meta-analysis. The
female-to-male ratio was 1:1 and the mean age was approximately
60 years. Four studies were multicenter [7,13,15,16], whereas
the remaining 3 were single-center [8,12,14]. The patient
recruitment period was between 2014 and 2021 and for each
study the timeline of study completion was from 1-3 years. All the
studies had a unique origin (Denmark, Italy, Mexico, Germany,
Greece, Italy, and South Korea). Three studies [12,13,15]
included Endocuff Vision as the add-on-device mounted
on the tip of the endoscope, while 2 used the first generation
Endocuft [14,16]. Both Endorings (EndoAid Ltd, Caesarea,
Israel) [7] and Wingcap (A&A Medical Supply LLC, Seongnam,
South Korea) [8] were assessed in 1 study. None of the published
studies using NaviAid G-EYE (SMART Medical Systems Ltd.,
Raanana, Israel) or Amplifeye (Medivators Inc., Minneapolis,
MN) were confined exclusively to screening colonoscopies and
ADR. All studies enrolled individuals undergoing colonoscopy
for CRC screening.

Quality assessment

A summarized assessment of the risk of bias per study using
the Cochrane Collaboration’s risk of bias assessment tool is
illustrated in Fig. 2. Participating physicians were not blinded to the
equipment used or the measured outcomes in any of the studies.
Three [7,8,12] of the 7 studies did not report the exact method of
allocation concealment (selection bias). A detailed assessment of
the risk of bias is summarized in Supplementary Table 1.

Grade evidence estimate

Confidence in the effect estimates was considered very low.
The quality of the body of evidence was downgraded by 3 levels
for the primary outcome: 1 due to the risk of bias given that
blinding of the endoscopists was not possible; 1 because of
the presence of heterogeneity; and 1 because of the presence
of evidence indirectness, since the technical intervention was
implemented by expert, highly trained specialists in specialist
centers and in different populations. A detailed assessment of
the evidence grade is summarized in Supplementary Table 2.

Primary endpoint

Colonoscopy with the assistance of add-on devices with
projections [7,8,12-16] yielded an ADR of 45.9%, compared
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Figure 1 Flow diagram of assessment of the studies identified
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Figure 2 Risk of bias of the studies included

to 41.1% for SC. A comparison of the ADR achieved by these
techniques found superiority for add-on devices with projections,
albeit with high heterogeneity: RR 1.18, 95%CI 1.02-1.37;
P=0.03; P=79% (Fig. 3). Visual assessment of the funnel plot
showed no evidence of publication bias (Supplementary Fig. 1).
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Records excluded (n=7)

In an effort to address heterogeneity, 2 sensitivity analyses were
performed. During the step-by-step sensitivity analysis, in which
1 study was excluded at a time, no study was found that could
explain this result. Based on the high percentage of patients
undergoing screening colonoscopy with the use of Endocuff, a
sub-group analysis was performed to compare ADR between
the Endocuff group, either first or second generation, and the
SC group [12-16]. Our analysis revealed superior ADR rates
for the Endocuff-assisted procedures: 46.2% vs. 40.8%; RR 1.18,
95%CI 1.02-1.36; P=0.03; ’=73%] (Supplementary Fig. 2).

PDR

In terms of PDR, data from 5 studies [7,12,14-16] also
favored the use of add-on devices with projections in screening
colonoscopies, in comparison to SC, without reaching
statistical significance: 55.1% vs. 50.8%; RR 1.10, 95%CI
0.96-1.26; P=0.17; P=75% (Fig. 4A). The sensitivity analysis,
excluding 1 study at a time, failed to identify a single study
accountable for this effect. No evidence of publication bias was
found (Supplementary Fig. 3).

AADR

Data acquired by 4 studies [7,13,15,16] showed a lack of
difference between the 2 groups in terms of AADR: 18.5% vs.
17.6%; RR 1.00, 95%CI 0.79-1.27; P=0.98; P=56% (Fig. 4B).
Sensitivity analysis did not detect any study responsible for the
detected heterogeneity. There was no evidence of publication
bias (Supplementary Fig. 4).
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Figure 3 Forest plot assessing the adenoma detection rate of add-on devices vs. standard colonoscopy (SC)

CI, confidence interval
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Figure 4 Forest plot assessing effect of add-on devices vs. standard colonoscopy (SC) on A: polyp detection rate; B: advanced adenoma detection

rate; C: sessile adenoma detection rate
CI, confidence interval

SSLDR

Similarly, only 4 studies reported the SSLDR [7,12,13,15].
The SSLDR of screening colonoscopies assisted by an add-on
device with projections was not superior to that of SC: 6.8%
vs. 5.8%; RR 1.17, 95%CI 0.95-1.44; P=0.15; I’=0% (Fig. 4C).
Neither heterogeneity nor publication bias was detected
(Supplementary Fig. 5).

Discussion

Our meta-analysis is the first to evaluate add-on devices
with projections exclusively in the context of screening
colonoscopies, revealing statistically significant higher
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percentages of ADR, compared to the SC technique. Based
on unequivocal inclusion criteria, the outcomes of our meta-
analysis are quite solid. Firstly, only prospective RCTs were
studied to ensure low rates of bias. Secondly, the selected
screening population ensured that the participants neither
exhibited gastrointestinal symptoms, nor had a known history
of CRC; these variables are associated with higher ADRs.
Thirdly, both groups in each study were evenly classified, leading
to diminished odds of misrepresentation. Apart from that, the
large number of enrolled patients (n=5785) contributed to
the validity of the study. The authors, therefore, believe that
the findings of the present study may pave the way for more
widespread use of add-on device-assisted colonoscopy in the
screening population.

Our analysis showed a clear-cut benefit from the use of
add-on devices with projections compared to SC in terms of



ADR which is the core quality indicator of the examination and
has been inextricably linked to CRC prevention and incidence
reduction [17]. Since Endocuff has been widely reported
in the bibliography, a further analysis of its usage solely in
screening colonoscopies reaffirmed that the insertion of this
specific device surpasses SC’s ADR. Individual studies [13,18]
have also shown that Endocuff exhibits superior rates in
adenoma detection compared to SC. Our study concurs with
our previously published meta-analysis in 2019 about the
importance of Endocuff [6]. Regarding Endoring, a plethora
of reviews demonstrates its dynamic; still, the majority of
them either skips the comparison to SC [19-21], or includes
techniques which are not considered add-on devices, such
as full-spectrum (FUSE) [22,23]. As for WingCap, only 1
published study is to be found by Hong et al [8] comparing
this device to SC. Yet, this is the first systematic meta-analysis
to investigate the majority of add-on devices in screening
population.

While the use of add-on devices carries an extra cost for the
healthcare system, the cost/benefit ratio is yet to be established.
Yu et al used a decision-analytic Markov model to evaluate
the clinical and economic consequences of Endocuff-assisted
screening colonoscopies [24]. Although they highlighted the
cost-effectiveness of the Endocuff intervention in endoscopy,
data on the economic burden associated with these devices
varies between regions and depends on the equipment; thus,
further studies are needed. Moreover, endoscopists have to
receive additional training before performing colonoscopies
with add-on devices, adding to the overall cost. It is worth
noting that add-on devices may not be suitable for all cases.
For instance, in the presence of diverticular disease [12] the
attachments had to be removed in order to complete the
endoscopy. This is also the case if a polypectomy is needed, and
the add-on device hinders the resection.

This systematic review has also some limitations. First, the
absence of RCTs on every available tool limits the applicability
of our results to those we assessed, even though some
commercially available attachments may provide comparable
results. A systematic review of different types of add-on devices
in screening colonoscopies is needed to further establish the
superiority of specific techniques. This was not feasible in
our study, since 5 of the 7 chosen publications reported the
use of Endocuff [12-16], with the remaining 2 making use of
Endoring [7] and WingCap [8]. Undoubtedly, there are other
devices attached to the tip of the endoscope which have not
been mentioned in this meta-analysis. This is mainly due to the
lack of comparison with the SC group, as well as the exclusion
of screening populations, leading to selection bias [25,26].
Some of those devices include Amplifeye and G-eye [27,28].

Another drawback is the inability to assess potential
confounders affecting ADR. For example, endoscopists’
personal ADR is based on experience and training, and may
vary among studies. Moreover, bowel preparation, patients’
comfort and other parameters affecting the quality of
colonoscopy were not assessed, as there were no data amenable
to analysis. Another concern is the limited elicited data related
to AADR and SSLDR, with only 4 of 7 studies providing such
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information. Hence, further analyses are needed to correlate
the use of add-on devices with these parameters.

To conclude, this systematic review highlights the role of
add-on devices with projections in CRC detection among a
screening population. Although these devices displayed higher
percentages in terms of ADR (primary outcome), compared to
SC, more data are needed to reinforce these findings. Ideally,
more adults undergoing screening endoscopies should be
offered add-on device-assisted colonoscopy, depending on the
availability of these technologies.
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Supplementary Figure 1 Funnel plot for studies assessing adenoma
detection rate

Add on devices Standard Colonoscopy

Risk Ratio
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Supplementary Figure 2 Forest plot assessing the adenoma detection rate of Endocuff-assisted colonoscopies vs. standard colonoscopy (SC)
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Supplementary Figure 3 Funnel plot for studies assessing polyp

detection rate
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Supplementary Figure 4 Funnel plot for studies assessing advanced
adenoma detection rate
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Supplementary Figure 5 Funnel plot for studies assessing sessile
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Supplementary Table 1 Assessment of the risk of bias for each study

Bias Authors’ Support for judgement
judgement
Random sequence generation Low risk “Prior to study start randomization envelopes were produced, block randomization

(selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel

(performance bias)

Blinding of outcome assessment

(detection bias)

Incomplete outcome data
attrition bias)

Selective reporting (reporting bias)

Unclear risk

High risk

High risk

Low risk

Low risk

with a block size of twenty was used to ensure a balance in sample size across groups
over time.”

Authors do not report the exact method of allocation concealment.

“Patients and endoscopists were not blinded as to whether Endocuff Vision was used
or not”

Investigators were not blinded to the method applied. Outcome assessment is likely
to be influenced by lack of blinding.

Per protocol analysis performed after exclusion of balanced proportion of patients
with similar reasons between the 2 allocation groups. “In 6 cases data were missing
due to stenosing cancer and in 1 other case because the cecum was not reached. Five
more patients were excluded from analysis because bowel prep was not acceptable
and the patients did not wish to participate in a new colonoscopy.”

The study protocol is available and the main of the study’s pre-specified outcomes
(except the advanced adenoma detection rate) that are of interest in the review have
been reported in the pre-specified way.

Risk of bias for study Jaensch et al 2021

Bias

Authors’ judgement

Support for judgement

Random sequence
generation
(selection bias)

Allocation concealment
(selection bias)

Blinding of participants
and personnel
(performance bias)

Blinding of outcome
assessment
(detection bias)

Incomplete outcome data
(attrition bias)

Selective reporting
(reporting bias)

Low risk

Low risk

High risk

High risk

Low risk

Low risk

“Randomization was based on a computer-generated randomized block (n=8)
sequence.”

“Group assignment occurred automatically after the patient characteristics that were
relevant for randomization had been recorded in the EPICLIN database (a web-based
application for management of clinical studies: www.epiclin.it, developed by CPO
Piemonte.)”

The authors do not report whether participants were informed or not regarding the
allocation group. As for the personnel, authors make the following statement: “Only
after entering the characteristics of each enrolled patient in this study database could
the endoscopist see the randomization arm assigned to that patient.”

Blinding of the endoscopists was not possible due to the add-on device used.

Per protocol analysis performed after exclusion of balanced proportion of patients
with similar reasons between the 2 allocation groups.

The study protocol is available and the study’s main pre-specified outcomes (except
the polyp detection rate) that are of interest in the review have been reported in the
pre-specified way.

Risk of bias for study Zorzi et al 2021



Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel
(performance bias)

Blinding of outcome assessment
(detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Low risk “The randomization of patients was carried out through the webpage

randomization.com.”

Unclear risk  Authors do not report the exact method of allocation concealment.

High risk Investigators were not blinded to the method applied; blinding of participants
is not reported. Outcome is likely to be influenced by lack of personnel
blinding.

High risk Investigators were not blinded to the method applied. Outcome assessment is

likely to be influenced by lack of blinding.

Low risk Per protocol analysis performed after exclusion of balanced proportion of

patients with similar reasons between the 2 allocation groups.

Low risk The study protocol is available and the study’s main pre-specified outcomes

(except the advanced adenoma detection rate and the sessile adenoma
detection rate) that are of interest in the review have been reported in the
pre-specified way.

Risk of bias for study Gonzalez-Fernandez et al 2017

Random sequence generation
(selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel
(performance bias)

Blinding of outcome assessment
(detection bias)

Incomplete outcome data
(attrition bias)

Selective reporting (reporting bias)

Low risk

Low risk

High risk

High risk

Low risk

Low risk

“Randomization into intervention arm (using ECV) or control arm (without ECV) was
by center using blocks of sealed envelopes sent to the individual centers and was done
prior to introduction of the colonoscopy.”

Authors used sealed envelopes.

Investigators were not blinded to the method applied; blinding of participants is not
reported. Outcome is likely to be influenced by lack of personnel blinding.

Investigators were not blinded to method applied. Outcome assessment is likely to be
influenced by lack of blinding.

No attrition bias.

The study protocol is available and the main of the study’s pre-specified outcomes that
are of interest in the review have been reported in the pre-specified way.

Risk of bias for study Zimmermann-Fraedrich et al 2022

Random sequence generation ~ Low risk
(selection bias)

Allocation concealment Low risk
(selection bias)

Blinding of participants and High risk
personnel (performance bias)

Blinding of outcome High risk
assessment (detection bias)

Incomplete outcome data Low risk
(attrition bias)

Selective reporting Low risk
(reporting bias)

“We randomly assigned participants (1:1), by computer-generated randomization with a block
design (10 patients per block), to undergo same-day back-to-back tandem colonoscopy with
either Endocuff-assisted colonoscopy or conventional colonoscopy being performed first, followed
immediately by the other procedure, performed by the same endoscopist.”

“Just before starting the examinations, the site study coordinator opened the concealed envelope to
reveal group allocation to the endoscopist.”

Investigators were not blinded to the method applied; blinding of participants is not reported.
Outcome is likely to be influenced by lack of personnel blinding.

Investigators were not blinded to method applied. Outcome assessment is likely to be influenced
by lack of blinding.

Per protocol analysis performed after exclusion of balanced proportion of patients with similar
reasons between the 2 allocation groups.

The study protocol is available and all the study’s pre-specified outcomes (except the sessile
adenoma detection rate) that are of interest in the review have been reported in the pre-specified

way

Risk of bias for study Triantafyllou et al 2017



Random sequence generation
(selection bias)

Allocation concealment
(selection bias)

Blinding of participants and
personnel (performance bias)

Blinding of outcome
assessment (detection bias)

Incomplete outcome data
(attrition bias)

Selective reporting
(reporting bias)

Low risk

Unclear risk

High risk

High risk

Low risk

Low risk

“FIT+patients were randomized in a 2:2:1:1 ratio by the screening center and endoscopist to
undergo colonoscopy with or without the Endorings in a parallel or crossover design, based on
a computer-generated randomized blocks sequence.”

Authors do not report the exact method of allocation concealment.

Investigators were not blinded to the method applied; blinding of participants is not reported.
Outcome is likely to be influenced by lack of personnel blinding.

Investigators were not blinded to the method applied. Outcome assessment is likely to be
influenced by lack of blinding.

Per protocol analysis performed after exclusion of balanced proportion of patients with similar
reasons between the 2 allocation groups.

The study protocol is available and all of the study’s pre-specified outcomes that are of interest
in the review have been reported in the pre-specified way

Risk of bias for study Hassan et al 2018

Random sequence generation

(selection bias)

Allocation concealment
(selection bias)

Blinding of participants and
personnel (performance bias)

Blinding of outcome
assessment (detection bias)

Incomplete outcome data
(attrition bias)

Selective reporting
(reporting bias)

Low risk

Unclear
risk

High risk
High risk

Low risk

Low risk

“Before the procedure, an independent investigator ran a pre-specified random number
generator based on the RAND function in Microsoft Excel (Microsoft Corp, Redmond, Wash,
USA), and the patients were randomized into the WingCap-assisted group or the standard
colonoscopy group at a ratio of 1:1 according to the results of the program.

Authors do not describe the exact method of allocation concealment

Investigators were not blinded to the method applied; blinding of participants is not reported.
Outcome is likely to be influenced by lack of personnel blinding.

Investigators were not blinded to the method applied. Outcome assessment is likely to be
influenced by lack of blinding.

Per protocol analysis performed after exclusion of balanced proportion of patients with similar
reasons between the 2 allocation groups.

The study protocol is available and the study’s main pre-specified outcomes that are of interest in
the review have been reported in the pre-specified way.

Risk of bias for study Hong et al 2022
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