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Abstract
Background  Current guidelines recommend pancolonic chromoendoscopy (pCE) over white light endoscopy (WLE) 
alone for colorectal neoplasia (CRN) detection in individuals with inflammatory bowel diseases (IBD). However, these 
techniques are poorly adopted due to technical and logistical limitations. Artificial intelligence–based computer-
aided detection (CADe) is a promising new technology integrated into modern endoscopy platforms that has 
been shown to increase CRN detection in the non-IBD population. We aim to compare CADe-guided colonoscopy 
to chromoendoscopy in a randomized controlled trial (RCT) in individuals with IBD undergoing surveillance 
colonoscopy.

Methods  This is a pragmatic, multicenter, parallel-group, open-label, non-inferiority RCT comparing CADe-guided 
colonoscopy (intervention) to pCE (virtual or dye spray) (standard of care). Consenting adults (≥ 18 years) with 
longstanding (≥ 8 years) IBD (or any duration with primary sclerosing cholangitis) involving ≥ 1/3 of the colorectum, 
in clinical remission and undergoing surveillance colonoscopy, will be included. Those who undergo a high-quality 
colonoscopy (adequate preparation, minimal inflammation, complete intubation) will be included in the primary 
analysis. Patients will be centrally randomized by permuted blocks, stratified by endoscopist. The anticipated CRN 
rate is 15% in both groups. To demonstrate non-inferiority with a 7.5% margin, at a one-sided alpha of 2.5% and 
80% power, and allowing for a 5% loss of eligibility, a total of 752 participants are required. The primary outcome 
will be visible CRN detected at colonoscopy; secondary outcomes include the mean number of CRN, proportion 
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​​Strengths and limitations
Strengths

 	• The VISION-AI Trial is the first randomised 
controlled trial to study the utility of artificial 
intelligence–guided white light endoscopy for 
colorectal neoplasia detection in patients with 
inflammatory bowel disease.

 	• The trial compares AI–guided colonoscopy 
to the current gold standard of pancolonic 
chromoendoscopy, thus assessing its potential as a 
first-line surveillance strategy.

 	• The trial leverages endoscopists experienced with 
image enhanced endoscopy (IEE) in patients with 
IBD and combines real-world clinical conditions 
with advanced imaging technologies, enhancing 
the generalizability of the findings.

 	• The trial has the potential to change clinical 
practice through improved uptake of IEE among 
endoscopists caring for patients with IBD, as well 
as to change clinical practice guidelines in this 
area.

 	• The trial has the potential to usher a new era 
of IEE in IBD, focused on the development 
and refinement of AI-guided colonoscopy over 
traditional approaches.

Limitations

 	• The study uses first generation artificial 
intelligence-based Computer-Aided Detection 
(CADe), which has not been specifically trained 
for colorectal neoplasia detection in IBD patients 
and may undergo software updates over time.

 	• Investigators and participants are not blinded to 
the study intervention.

Background
People with inflammatory bowel disease (IBD) involv-
ing the colorectum, including ulcerative colitis (UC) 
and (ileo-)colonic Crohn’s disease (CD), have a 1.5-2-
fold higher lifetime risk of developing colorectal can-
cer (CRC) as compared to age-sex-matched individuals 
without IBD [1, 2]. This is a result of chronic and/or 
repeated episodes of colorectal inflammation that pro-
mote widespread colorectal carcinogenesis [3–8] and a 
propensity towards the development of flatter and more 
indistinct colorectal neoplasms [9–11]. Therefore, indi-
viduals with IBD undergo lifelong intensive colonoscopy 
surveillance to screen for colorectal neoplasia (CRN), 
typically between every 1–5 years, guided by individual-
level CRC risk factors [12–16]. While white light endos-
copy (WLE) is the standard for CRN detection in the 
general population, image-enhanced endoscopy (IEE) 
using absorptive or contrast dyes (dye spray chromoen-
doscopy, DCE) in conjunction with WLE has been tra-
ditionally recommended for CRN detection in the IBD 
population [12–14], due to a greater ability to detect flat 
and indistinct CRN [17, 18]. More recently, evidence has 
demonstrated non-inferiority of narrow spectrum blue-
green light modalities (virtual chromoendoscopy, VCE) 
to DCE for detecting CRN. In addition, practical con-
siderations such as availability and ease of use of VCE, 
have led to revised recommendations by some societies 
advocating for either DCE or VCE over WLE alone for 
CRN detection in people with IBD [13, 19]. However, 
both of these techniques require specialized training and 
demand meticulous bowel preparation, absence of bowel 
inflammation and mucosal bleeding for optimized view-
ing, which have limited their uptake by endoscopists. 
One of the main issues impairing mucosal visibility and 
hampering the popularity of these modalities is the rela-
tive darkness of the colorectal mucosa, particularly in the 
presence of stool or blood. While the newest generations 
of VCE have improved brightness as compared to their 
predecessors, this modality remains unpopular among 

of individuals with high-risk CRN, procedural time, adverse events, and endoscopist acceptance, with per-protocol 
(primary) and intention-to-treat (secondary) analyses. This protocol follows the SPIRIT 2025 guidelines.

Discussion  AI has shown potential in enhancing CRN detection, but current AI systems are not specifically trained for 
IBD-related lesions, limiting effectiveness. This multicenter non-inferiority RCT will, for the first time, directly compare 
CADe-guided colonoscopy to pCE for CRN detection in individuals with IBD. This approach may increase adoption of 
AI-enhanced endoscopy and improve cancer prevention strategies.

Trial registration  Australian New Zealand Clinical Trials Registry (ANZCTR) registration number: 
ACTRN12626000102370. At the time of initial submission (November 2025), recruitment for this study had not started. 
Participant enrollment began in April 2026, and as of June 8, 2026, 19 out of the target 752 participants have been 
recruited. The study is currently in the active recruitment phase and has not yet transitioned to follow-up only.

Keywords  Artificial intelligence, Endoscopy, Clinical trials, Gastroenterology, Inflammatory bowel disease, Statistics & 
research methods
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endoscopists. In a recent survey study of IBD specialists 
across Canada, only a minority of respondents claimed 
to use IEE on a regular basis for CRN detection in IBD 
patients [20]. Ultimately, this has led to a gap in the qual-
ity of colonoscopy surveillance in the IBD population, in 
which many endoscopists are selecting to use WLE alone 
for CRN detection.

Encouragingly, the CRN detection capabilities of the latest 
generation high-definition endoscopes by multiple manu-
facturers are approaching those of IEE modalities, partially 
bridging this gap [21]. Additionally, newer imaging modali-
ties available with the latest-generation Fujinon endoscopes 
(FUJIFILM Corporation), including linked colour imaging 
(LCI) and artificial intelligence (AI)-based computer-aided 
detection (CADe) (CAD EYE), have shown improved per-
formance for CRN detection over WLE alone in individuals 
without IBD [22]. This potentially offers alternative options 
to traditional IEE to enhance CRN detection in people with 
IBD. LCI offers greater brightness and colour contrast than 
WLE and improved ability to detect lesions at a distance 
from the colonoscope lens as compared to traditional VCE 
[22]. CADe visually and audibly highlights suspicious lesions 
during colonoscopy, based on training sets of expert-diag-
nosed CRN, enhancing endoscopist focus towards irregular 
areas of mucosa [22]. Both LCI and CADe can be activated 
instantaneously by buttons on the endoscope head and can 
be used in conjunction, possibly offering superior perfor-
mance for CRN detection as compared to either modality 
alone [22]. CADe lesion recognition is not available in con-
junction with blue light imaging (BLI, Fujinon’s VCE tech-
nology); however, once a suspicious lesion is detected by any 
modality, the AI technology can be activated in conjunction 
with BLI to optically diagnose a lesion as either “neoplastic” 
or “hyperplastic”, based on training sets of expert classified 
CRN, further increasing the utility of AI technology. Our 
survey of IBD specialists showed that the majority would 
be willing to adopt CADe as a preferred adjunct over chro-
moendoscopy, particularly if it demonstrates even modest 
improvements in CRN detection rates compared to chro-
moendoscopy or HD-WLE [20].

Adopting readily available imaging modalities that do not 
require training and have few drawbacks would be a clini-
cal- and cost-effective approach to bridge the gap in colo-
noscopy quality offered to patients with IBD. Although 
CADe and LCI have not been formally trained or evaluated 
in the IBD population, given the morphologic and histologic 
similarities of most CRN in people with and without IBD, 
we hypothesize that current generation AI and LCI would 
permit overall CRN detection at least as effectively as tra-
ditional chromoendoscopy techniques in individuals with 
IBD, and would be better accepted by endoscopists. We 
propose a pragmatic randomized controlled trial (RCT) to 
compare the effectiveness and acceptance of these newer 
strategies to traditional chromoendoscopy (CE) for CRN 

detection in individuals with IBD, to establish the utility of 
these latest modalities for clinical practice, and to bridge the 
gap in quality of care. This would be the first RCT to study 
the utility of these modalities in individuals with IBD and 
the results of the trial could be practice-changing and set the 
stage for the future evolution of AI-guided colonoscopy in 
IBD care.

Rationale
We hypothesize that AI-enhanced LCI will permit CRN 
detection at least as effectively as traditional CE techniques 
in patients with IBD and would be better accepted by endos-
copists. This will be the first study to test the utility of AI 
against CE for CRN detection in IBD and could establish an 
alternative standard for CRN surveillance that is more prac-
tical for endoscopists and soon to be widely accessible to 
all endoscopy units, if non-inferiority of the intervention is 
demonstrated. We have elected to use pVCE or pDCE as the 
reference standard in this study as these are acceptable tech-
niques for CRN surveillance in IBD and rapidly becoming 
the standard technique for most endoscopists who routinely 
practice CE, including all investigators involved in this trial.

Objectives
Primary objective
To conduct a pragmatic non-inferiority RCT that compares 
Fujinon’s CADe (CAD EYE), in conjunction with  LCI, to 
pancolonic CE, either BLI/BLI-bright or DCE, at the dis-
cretion of investigators, with respect to CRN detection and 
endoscopist acceptance, in individuals with IBD undergoing 
scheduled surveillance colonoscopy.

Secondary objectives
To compare the:

1.	 Endoscopic/histologic information (size, location, 
Paris classification, histologic type, histologic grade 
of each high-risk visible lesion and proportion of 
individuals with one or more high-risk visible CRN 
lesion, defined as advanced CRN (either high-grade 
dysplasia (HGD) or CRC by pathology).

2.	 Proportion of individuals with one or more 
visible CRN lesion, defined as any visible 
lesion characterized by histology as harboring 
adenomatous, serrated lesions with dysplasia, 
dysplastic, or cancerous changes.

3.	 Proportion of individuals with > 1 CRN.
4.	 Proportion of all resected visible lesions that are 

CRN.
5.	 The mean and median procedural and withdrawal 

times.
6.	 SAE rates.
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relative with CRC diagnosed before age 50, prior HGD 
or CRC, prior complex neoplastic lesion (≥ 2  cm CRN, 
laterally spreading tumor, highly irregular morphology 
or locally recurrent CRN), prior multifocal or recur-
rent invisible neoplasia (identified through non-targeted 
biopsies), or dense post-inflammatory polyposis (1 or 
more areas of carpeting pseudopolyps that obscure the 
view of the underlying flat mucosa), as per recent guide-
lines [12]. Randomization will be performed by the study 
investigator, prior to colonoscope insertion, following 
confirmation of conditions favoring a high-quality exam 
with optimized viewing conditions to detect CRN, as 
recommended by recent guidelines [12]. This includes 
intubation of the entire colorectum, presence of good to 
excellent bowel preparation following intraprocedural 
cleansing (Boston Bowel Preparation Score (BBPS) of 
2 or more in each segment), and absence of significant 
macroscopic inflammation (< 1/3 of colorectum demon-
strating no more than mild inflammation, with no large 
(> 5  mm) ulcers, spontaneous bleeding or moderate to 
severe friability. This protocol has been developed in 
accordance with the SPIRIT 2025 guidelines for random-
ized trial protocols [23].

Patient and public involvement
Patients and/or the public were not involved in the 
design, conduct, reporting, or dissemination plans of this 
research.

Study population
The inclusion – and exclusion criteria are described in 
Table 1.

Sample size calculation
The anticipated CRN rate is 15% in each group. The 
selection of a 15% rate is supported by the 13% CRN 
detection rate reported after the HELIOS trial and the 
13.6% rate from the SCENIC meta-analysis using DCE. 
Additionally, ongoing improvements in detection associ-
ated with higher resolution endoscopes and the expertise 
of study investigators in IBD surveillance further rein-
force the rationale for this benchmark [24, 25]. We will 
assess non-inferiority (NI) of the intervention (CADe) 
compared to the current standard of care (CE) for CRN 
detection using a 7.5% NI-margin, corresponding to 
roughly 1 missed CRN case per 13–14 participants. NI 
will be established if the lower boundary of the one-sided 
97.5% CI (equivalent to the lower boundary of a two-
sided 95% CI) for the difference in CRN detection rates 
between groups is greater than − 7.5% points. Impor-
tantly, the two-sided 95% confidence interval will also 
allow for the detection of superiority of CADe if present. 
As recommended for NI trials, the primary analysis will 
be per-protocol, with each group analyzed according to 

7.	 Endoscopist ratings for ease of application and 
acceptance of each modality for clinical practice 
(Appendix I).

CADe systems have primarily been validated in non-IBD 
populations with normal background mucosa, whereas 
IBD mucosa is often characterized by scarring, chronic 
inflammation, and flat lesions, which may attenuate 
detection performance. In addition, imaging modality 
may influence CADe performance. To reduce within-
trial heterogeneity, withdrawal in the CADe intervention 
arm will be standardized to  LCI as the primary imag-
ing modality for lesion detection, while high-definition 
white-light imaging may be used during insertion at 
the discretion of the endoscopist. The comparator arm 
will continue to use standard high-definition imaging 
with platform-appropriate enhanced imaging modali-
ties as per routine practice. This standardization aims 
to improve internal consistency of CADe performance 
assessment across procedures while maintaining prag-
matic applicability across different endoscopy platforms.

The trial is designed to assess whether this incremen-
tal enhancement in detection of raised and subtle lesions, 
combined with improved visual interrogation of inflamed 
mucosa during withdrawal, provides diagnostic perfor-
mance comparable to existing enhanced imaging strat-
egies. To reflect pragmatic practice, CADe will be used 
across commonly available high-definition imaging plat-
forms within each arm.

This study is not intended to evaluate platform-specific 
performance differences or future iterations of CADe 
systems. Any advances in algorithm training specific to 
IBD are expected to further improve performance and 
may justify future comparative studies against established 
enhanced imaging modalities.

Methods
Study design
The VISION-AI Trial is a multicenter, parallel-group, 
open-label, non-inferiority, pragmatic RCT. All centers 
will have access to CADe technology in conjunction 
with  LCI. For study feasibility and to maintain method-
ological consistency, only colonoscopies performed using 
the Fujinon platform will be allowed in the study. This 
decision is based on the fact that AI models have been 
developed using different training datasets, and each 
VCE system possesses distinct properties. This study 
aims to enroll approximately 752 participants in Canada, 
who are randomised to either CADe in conjunction with 
LCI, or to CE (pVCE or pDCE) in a 1:1 ratio, stratified 
by study investigator and participant CRN risk (high-risk 
only).

High-risk individuals will be defined as those with pri-
mary sclerosing cholangitis (PSC), having ≥ 1 first-degree 
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the assigned primary screening modality. An intention-
to-treat analysis will be conducted as a secondary analy-
sis, wherein individuals will be analyzed according to 
their allocation group, irrespective of the specific inter-
ventions performed or missing data, to preserve the com-
parability afforded by randomization.

Sample size
The minimum sample size required for our study, assum-
ing 80% statistical power to conclude NI if it exists, is 714 
participants, or 357 participants per arm. Accounting 
for a 5% rate of major protocol violations, we will aim to 
recruit 752 participants to achieve adequate sample size 
for the per protocol analysis. As group assignment and 
outcome assessment occur during a single procedure, no 
drop-outs or loss to follow-up are expected.

Study interventions
All study procedures will be performed by experienced 
gastroenterologists with expertise in colonic IBD surveil-
lance (including ≥ 30 exams with either adjunct). High-
definition endoscopes and monitors will used for all 
procedures. The selection of bowel preparation regimens, 
sedation methods, and application of non-targeted biop-
sies will be based on the endoscopists’ discretion. Intra-
procedural cleansing will be mandated during intubation 
of the colonoscope to provide optimal viewing during 
withdrawal in the two arms.

The decision whether systematic non-targeted biop-
sies (4 biopsies every 10 centimeters) will be taken dur-
ing withdrawal will be specified prior to randomization at 
the discretion of the endoscopist, to ensure balance in the 
two study arms. The biopsy strategy will be documented 
in REDCap and included as a covariate in the adjusted 
analysis.

The biopsy strategy will be documented in REDCap 
and included as a covariate in the adjusted analysis. CRN 
identified through non-targeted biopsies (i.e., biopsies of 
endoscopically non-visible lesions) will be recorded sepa-
rately and reported as a secondary outcome, stratified by 
study arm. A sensitivity analysis excluding CRN detected 

solely by non-targeted biopsy will be conducted to isolate 
the effect of the primary detection modality.

The protocol for obtaining two biopsy samples within 
2 centimeters of any suspicious lesion to assess histologic 
inflammation in that localized area and improve diagnos-
tic accuracy will also be specified.

The primary intervention will be CADe in conjunction 
with LCI, applied throughout colonoscope withdrawal, 
with targeted sampling (targeted biopsies or endoscopic 
resection) of visible lesions, with or without extensive 
[26–34] non-targeted biopsies (specified prior to ran-
domization at the discretion of the endoscopists). Focal 
application of VCE will be allowed for characterization 
of visible lesions, as per routine practice. The compara-
tor will be CE (pDCE or pVCE) without CADe, which 
is applied throughout colonoscope withdrawal, with 
targeted sampling and optional pre-specified extensive 
[26–34] non-targeted biopsies. When randomized to the 
CE arm, the use of pVCE is preferred to enhance muco-
sal visualization; however, its use is not mandatory within 
the protocol, and pDCE may also be employed as an 
alternative.

When CADe alerts an area that appears normal to the 
endoscopist, biopsy is performed at the endoscopist’s dis-
cretion. All CRN lesions will be logged with the detection 
method (CADe alert, visual detection, or non-targeted 
biopsy). Post-trial analyses will calculate the CADe false-
positive rate (CADe alerts without histologic confirma-
tion of CRN) as an exploratory outcome.

CADe alerts will be used as a visual aid to prompt 
closer inspection of the mucosa, at the discretion of the 
endoscopist. Lesions selected for biopsy or resection 
will be determined solely by endoscopic assessment and 
standard clinical judgement; CADe output alone will 
not mandate biopsy of endoscopically normal-appearing 
mucosa.

All CRN lesions identified during the procedure will 
be recorded, including whether they were targeted for 
biopsy or resection. The total number of biopsies and 
resections, as well as the proportion demonstrating his-
tologically confirmed CRN, will be compared between 
study arms to assess differences in sampling efficiency 

Table 1  Inclusion and exclusion criteria
Adults (≥ 18 years of age) with:

Inclusion criteria o A diagnosis of colorectal IBD of ≥ 8 years duration (or any duration if concomitant primary sclerosing cholangitis);
o Historically active disease involving ≥ 1/3 of the colorectum;
o In clinical remission, defined as no history of rectal bleeding or significant lower GI or systemic symptoms 
concerning for disease flare in the past 3 months, at the discretion of the investigator (suggested symptom criteria 
- partial Mayo score < = 2 for UC (rectal bleeding score = 0) or Harvey Bradshaw Index < 5) for Crohn's disease.
o In biochemical remission, defined as normal C-Reactive Protein or Fecal calprotectin  < 250 mcg/g
o Deemed suitable for surveillance colonoscopy by the investigator
o Signed informed consent

Exclusion criteria o Pregnant females
o > 50% of the colon resected
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and diagnostic yield. No systematic recording of individ-
ual CADe alerts will be performed.

Study outcomes
The definitions of the primary outcome and the second-
ary outcomes are described in Table 2.

Study procedures and communications
Pre-screening
Patients eligible for a surveillance colonoscopy per 
standard of care will be recruited from outpatient clin-
ics. Treating physicians will assess interest, and poten-
tial candidates will receive study information with 
their colonoscopy paperwork. After time to review, a 
coordinator will explain the study via telephone before 
obtaining consent. Participants will be informed that 
their participation is voluntary and that they may 
withdraw consent at any time during the study with-
out penalty. They will also be made aware that upon 
withdrawal, they can request the removal of their data 
and biological materials from the study. View Fig. 1 for 
study overview.

Procedure
Experienced physicians (≥ 30 colonoscopy procedures) will 
perform colonoscopies. All investigators are IBD special-
ists with extensive experience in IBD surveillance protocols. 
Investigators must have performed at least 30 CE proce-
dures as a minimum eligibility criterion and be credentialed 
at their institution. Endoscopist experience level (e.g., years 
in practice, number of IBD procedures annually) will be 
captured as a covariate and included in the mixed-effects 
model with random intercepts for endoscopist and center. 
All participating endoscopists will be CADe-experienced.

Aggressive bowel cleaning using waterjet during intuba-
tion will facilitate inspection during withdrawal. WLE will 
be used during intubation with documented cecum/ileum 
intubation. During withdrawal, Group A will use LCI with 
CADe (periodically switched off to reduce noise, such as in 
areas of dense post-inflammatory polyposis) and may use 
DCE/VCE focally for lesion characterization; Group B will 
use VCE or DCE with focal CADe and occasional switching 
to  LCI or between pDCE/pVCE to aid visibility. Pre-speci-
fied surveillance or staging biopsies are allowed. All devia-
tions, including instances where the allocated technique is 
turned off, must be documented with corresponding images 
or video capture. As this approach reflects real-world clini-
cal practice, any potential bias introduced would likely be 
toward the null rather than in favor of the intervention. Pro-
cedures will qualify for inclusion in the per-protocol analy-
sis if the allocated technique is used for at least 80% of the 
mucosal inspection during withdrawal. Withdrawal time is 
measured from the moment the colonoscope tip reaches the 
cecum (or maximal insertion point if cecal intubation is not 
achieved) until the colonoscope is completely withdrawn. 
Therapeutic time (e.g., polypectomy, biopsy, bleeding con-
trol, tattooing) is not included. Endoscopists record both 
withdrawal time and total procedural time in the endoscopy 
report.

Table 2  Study outcomes
Primary 
outcome

o Visible CRN detected at colonoscopy

Secondary 
outcomes

o The mean number of high-risk visible CRN per person
o The proportion of individuals with high-risk visible 
CRN
o The proportion of individuals with more than 1 CRN
o The proportion of all resected visible lesions that are 
CRN
o Median procedural time
o Serious adverse event rates
o Endoscopist ratings for ease of application and accep-
tance of each modality for clinical practice (Appendix 1)

Fig. 1  Study overview
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Polypectomy decisions will be protocolized across 
study arms based on clinician judgment supported by 
both BLI and AI interpretation to ensure procedural con-
sistency and minimize inter-operator variability.

Pragmatic design and modality flexibility
This trial was designed to reflect real-world IBD surveil-
lance practice. Flexibility in imaging modality will be per-
mitted in the comparator arm, allowing either DCE or 
VCE, consistent with contemporary expert guidance. In 
the intervention arm, LCI will be mandated as the image-
enhancing modality , given that all participating sites 
have access to Fujinon systems.

Transient focal switching from CE to white light will be 
permitted at the endoscopist’s discretion to facilitate inspec-
tion of the underlying mucosa in areas that are not easily 
amenable to CE, such as areas of suboptimal bowel prepara-
tion or inflamed mucosa, in which visibility with CE would 
generally be quite poor. In practice, endoscopists would 
typically do this reflexively. Rather than attenuating differ-
ences in CRN detection between groups, this approach 
could increase differences between the groups by permit-
ting better visibility overall in the CE arm, thus increasing 
stringency in a per protocol NI analysis while also improv-
ing generalizability to clinical practice. Importantly, CADe 
will not be permitted at any time in the CE arm, nor will 
CE be permitted at any time in theLCI arm, for the pur-
poses of CRN detection. Focal application of VCE or DCE 
will be allowed in the intervention arm for assistance with 
classification of visible lesions identified using white light 
imaging and/or CADe as neoplastic or non-neoplastic, to 
aid in decision-making regarding suitability of lesion resec-
tion. This is often performed by experienced endoscopists 
in clinical practice and would be in keeping with standard 
of care. Focal application of Computer-Aided Diagnosis 
(CADx) will be performed on visible lesions identified in the 
intervention arm as part of an exploratory analysis to assess 
the characterization accuracy of early generation CADx as 
compared to clinician judgement and histopathology inter-
pretation. These modalities will be promptly turned off in 
their respective arms following lesion interpretation.

Recording of modality use and sensitivity analyses
Detailed procedural data will be collected, including pri-
mary modality and duration of use. Whether switching 
occurred will be recorded as a binary indicator (yes/no), but 
detailed switching patterns will not be captured in detail. 
This allows a crude estimation of actual modality expo-
sure. In addition to the primary intention-to-treat analy-
sis, a pre-specified per-protocol analysis will be conducted 
to assess the robustness of findings with respect to adher-
ence to the allocated modality. The per-protocol population 
is defined as use of the allocated modality for at least 80% 
of withdrawal time. This threshold was chosen to balance 

adherence with feasibility in a pragmatic setting, where 
strict modality use throughout the entire withdrawal period 
is often impractical. In the first 19 patients included so far, 
allocated modality use has consistently been > 90%, sup-
porting feasibility of this threshold. An as-treated analysis is 
not planned as a primary sensitivity approach, as it deviates 
from the randomization scheme and may introduce bias.

Allocation concealment
While investigators and participants cannot be blinded 
to the intervention, concealment of participant alloca-
tion will be achieved through permuted block random-
ization, with varying block sizes.

Procedure timing and modality use
Procedure timing will be recorded using three standardized 
time points: (1) time of colonoscope insertion (2), time at 
initiation of withdrawal from the cecum (or maximal inser-
tion point if cecal intubation is not achieved), and (3) time 
of colonoscope withdrawal completion. Withdrawal time 
is defined as the interval between initiation of withdrawal 
and colonoscope withdrawal completion. Total procedure 
time is defined as the interval between colonoscope inser-
tion and colonoscope withdrawal completion. Therapeutic 
interventions performed during the procedure will not be 
timed separately. Endoscopists will record time points in the 
endoscopy report.

The assigned modality must be used as the primary detec-
tion method throughout mucosal inspection. Crop-by-
modality timestamps are not routinely captured; instead, 
the per-protocol definition requires that ≥ 80% of mucosal 
inspection time uses the allocated modality. This is assessed 
based on the endoscopist’s documented procedure notes 
and confirmed by the colonoscopy report.

Routine switching between modalities for lesion detec-
tion is not permitted and will be considered a protocol 
deviation. Temporary adjustments are allowed only when 
necessary to optimize visualization, such as in the presence 
of stool, bleeding, or dense post-inflammatory polyposis. 
The assigned modality must be resumed as soon as feasible.

The impact of CADe will be evaluated through compari-
sons of overall CRN detection rates between study groups. 
Individual CADe-generated alerts and false-positive detec-
tions will not be systematically recorded, as attribution of 
lesion detection to the endoscopist versus the CADe system 
is not reliably ascertainable in routine clinical practice.

Any Fujinon CADe software updates occurring during the 
study period will be documented, including the timing of 
implementation and software version. The study will evalu-
ate the effectiveness of commercially available CADe tech-
nology as used in routine clinical practice. As advances in 
CADe software are expected to maintain or improve detec-
tion performance, no formal analyses stratified by software 
version are planned.
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Detection of colorectal neoplasia lesions
All suspected CRN lesions will be classified accord-
ing to the Paris and/or Kudo pit pattern classifications, 
counted, and documented with location and character-
istics. Lesion removal and biopsies will follow standard 
of care, with procedural times recorded. CRN lesions are 
digitally recorded and study arm allocation will be docu-
mented. After the procedure, patients receive standard 
of care, with an assessment of patient-related outcomes 
30–60 min after colonoscopy.

CADe detections are logged through the lesion log in 
REDCap, including ID, segment, size, Paris classifica-
tion, Kudo type, and action (biopsy or polypectomy). 
While the trial does not mandate real-time audit of false 
positives, the lesion log allows post-trial adjudication of 
CADe detection accuracy and false-positive rate.

Central pathology review
Upon receipt of pathology results indicating any CRN 
(conventional adenoma, sessile serrated adenoma, indefi-
nite dysplasia, low-grade or high-grade dysplasia, or 
CRC), the complete slide set is obtained from the local 
pathology department. This includes all tissue blocks, 
levels, and immunostains if performed. Histopathologic 
assessment will follow routine clinical practice. A sin-
gle central expert gastrointestinal pathologist will per-
form final study-related adjudication using de-identified 
slide sets, with final diagnosis based on central review. 
The adjudication process will be documented, and the 
final consensus diagnosis will be used for the primary 
outcome.

Safety reporting
It is important to consider the potential risks associ-
ated with the intervention in this trial. First, there is the 
risk of missed clinically relevant CRN, which could lead 
to delayed diagnosis and treatment, adversely affect-
ing patient outcomes. Although AI has been shown to 
reduce miss rates, this remains a critical safety concern 
that requires vigilant monitoring. Second, the use of AI 
may lead to over-detection of lesions, resulting in longer 
procedure times and the resection of additional polyps 
that may not be clinically significant. This over-detection 
could increase patient exposure to procedural risks and 
healthcare costs. Both under- and over-detection sce-
narios will be closely monitored and reported as part 
of safety surveillance in the trial. In addition, adverse 
events (AEs) and serious adverse events (SAEs) are reg-
istered during follow-up, and all SAEs are reported to the 
Health Research Ethics Board (HREB) at the University 
of Alberta.

SAEs relevant to the intervention will be predefined 
to capture procedure-related harms attributable to 
over-detection and overtreatment. These will include 

unnecessary polypectomies (defined retrospectively 
based on histopathology findings of non-neoplastic 
lesions such as hyperplastic polyps) and post-procedural 
complications, including bleeding or perforation. Emer-
gency department visits, unplanned admissions, or addi-
tional clinical encounters occurring within two weeks of 
the index procedure will also be classified as SAEs.

Follow-up duration
All outcomes relating to CRN will be assessed at the time 
of index colonoscopy. Each participant will be followed 
for a total duration of 14 days post-procedure for safety 
monitoring. Follow-up assessments include an immedi-
ate post-procedure evaluation and a structured safety 
follow-up conducted at or after 14 days, during which 
AEs, emergency department visits, and hospital readmis-
sions are assessed and documented. All AEs will be fol-
lowed until resolution or stabilization and may involve 
additional clinical evaluation, investigations, or specialist 
referral as required. SAEs and protocol deviations will be 
reported to the lead site within 24  hours, with detailed 
documentation completed in the electronic case report 
form.

Study timeline
This pragmatic, multicenter RCT is planned over approxi-
mately 2–3 years, including recruitment, follow-up, and data 
analysis. Recruitment began in April 2026, and as of June 
2026, 19 of the target 752 participants have been enrolled. 
The study includes an internal pilot phase of 188 partici-
pants, which is anticipated to be completed within the first 
6–12 months, depending on site activation and recruitment 
rates. Following completion of the pilot phase, the remain-
ing 564 participants will be recruited over an additional 1–2 
years. Based on prior experience from the CIRC-supported 
IBD-Dysplasia RCT [35, 36] and accounting for fewer par-
ticipating endoscopists but fewer operational restrictions, 
recruitment rates are expected to accelerate as additional 
sites become fully active.

Each participant will undergo a single study colonoscopy 
with a 14-day follow-up period for safety assessment, allow-
ing for rapid completion of individual participant involve-
ment. Data cleaning, analysis, and manuscript preparation 
are anticipated to take approximately 6–12 months follow-
ing completion of recruitment and follow-up. Overall, the 
total study duration from initiation to primary publication is 
expected to take no longer than 4 years.

Monitoring and quality assurance
Data safety monitory board
An independent Data Safety Monitoring Board (DSMB) will 
provide oversight of participant safety, trial feasibility, and 
overall study conduct throughout the VISION-AI trial. The 
DSMB will function in an advisory capacity to the principal 
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investigators and will consist of three independent members 
with expertise in gastroenterology/endoscopy, clinical trials 
methodology/biostatistics, and patient safety. All members 
will be independent of the study investigators and partici-
pating sites and will have no competing financial or intellec-
tual conflicts of interest.

The DSMB will meet at three key time points: after com-
pletion of the internal pilot phase, at the approximate mid-
point of recruitment, and after full recruitment has been 
completed. At these meetings, the DSMB will review study 
feasibility, safety, and overall trial conduct and may provide 
recommendations regarding continuation or modification 
of the study if needed.

Following each review, the DSMB will provide written 
recommendations to the primary investigators. Recom-
mendations may include continuation of the trial without 
modification, continuation with protocol amendments, 
temporary suspension pending further review, or ter-
mination of the trial. Final decisions will remain the 
responsibility of the Principal Investigators and relevant 
Research Ethics Boards.

Planned primary data analysis
Continuous data on demographic and baseline character-
istics will be presented as means with standard deviations 
for normally distributed variables and compared between 
groups using the t-test. For variables not normally distrib-
uted, medians with interquartile ranges will be reported, 
and comparisons will be made using the Mann-Whitney 
U test. Categorical variables will be summarized as pro-
portions (percentages) and compared using the χ2 test or 
Fisher’s exact test, as appropriate. A two-tailed p-value of 
less than 0.05 will be considered statistically significant. Sta-
tistical analyses will be conducted using SPSS (IBM Corp., 
Armonk, NY, USA) version 25 and/or R statistical software 
(R Foundation for Statistical Computing, Vienna, Austria).

The primary outcome will be visible CRN detected at 
colonoscopy. NI will be assessed using the risk difference 
(CADe minus control) with a one-sided 97.5% confidence 
interval (equivalent to the lower bound of a two-sided 95% 
confidence interval). NI will be declared if the lower bound 
exceeds − 7.5% points. A two-sided 95% confidence interval 
will also be reported to allow assessment of potential superi-
ority. Confidence intervals will be calculated using the Wald 
method under a normal approximation.

The 7.5% NI margin was selected a priori as a clinically 
acceptable threshold intended to preserve at least 50% of 
the established benefit of standard colonoscopy surveil-
lance. This margin represents a midpoint between previ-
ously used thresholds in related trials, including 10% in the 
HELIOS study [24] and 5% in the IBD-Dysplasia RCT [35] 
and is therefore considered a balanced and defensible com-
promise. This corresponds to approximately one additional 
missed CRN case per 13–14 individuals. Although this may 

appear numerically large, it is consistent with margins used 
in comparable NI surveillance studies and remains within 
accepted methodological guidance for preserving clinically 
meaningful treatment effects [20].

The primary analysis will be conducted on the per-proto-
col population, defined as all randomized participants who 
complete a high-quality examination with cecal intubation 
and adequate mucosal inspection, analyzed according to 
assigned group. Individuals with incomplete procedures or 
inadequate colonic examination will be excluded from the 
primary analysis. A secondary intention-to-treat analysis 
will include all randomized participants according to allo-
cation; missing primary outcome data will be treated as no 
CRN detected in the primary intention-to-treat analysis, 
with sensitivity analyses using alternative assumptions.

To account for potential clustering by endoscopist and 
center, mixed-effects logistic regression models with ran-
dom intercepts for endoscopist and study center will be 
used. This approach accounts for potential intra-operator 
and intra-center correlation in detection rates, which may 
otherwise lead to underestimation of standard errors in 
multicenter endoscopic trials. Prespecified fixed effects will 
include stratification variables and key clinical covariates.

Sensitivity analyses will include exclusion of sessile ser-
rated lesions without dysplasia, which may represent spo-
radic rather than IBD-related CRN.

Secondary and exploratory analyses will include 
comparison of lesion yield across study arms and con-
textual comparison with historical HD-WLE-based sur-
veillance cohorts. These analyses will be descriptive and 
hypothesis-generating.

Secondary and exploratory analyses
At the end of the trial, we will compare the mean number 
of visible CRN lesions detected per individual in each study 
arm (CADe and CE) to the CRN detection rate reported in 
the IBD-Dysplasia trial [35, 37], which utilized HD-WLE 
as the surveillance modality. This comparison will be con-
ducted as an exploratory cohort analysis to contextualize 
the performance of the interventions in the current trial rel-
ative to historical standards of care. The analysis will involve 
descriptive and inferential statistics to assess whether either 
intervention demonstrates a clinically meaningful improve-
ment over historical HD-WLE-based surveillance. The 
results will provide additional context for interpreting the 
efficacy of CADe and CE in CRN detection among patients 
with IBD.

CRN identified through non-targeted biopsies (i.e., 
biopsies of endoscopically non-visible lesions) will be 
recorded separately and reported as a secondary out-
come, stratified by study arm. Each histologically con-
firmed neoplastic finding from a non-targeted biopsy will 
be counted as an individual event. In contrast, multiple 
biopsies obtained from a single endoscopically visible 
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lesion will be considered collectively as a single CRN 
lesion for outcome determination.

Cost-effectiveness and budget impact analysis
To evaluate the economic implications of the interven-
tion, a cost-effectiveness and budget-impact analysis will 
be conducted. To this end, resource utilization data will be 
systematically collected, including total procedure time, 
the number of biopsies obtained, and the use of endoscopic 
equipment such as snare devices. These data will enable 
estimation of procedural costs and assessment of the overall 
budgetary impact within participating centers.

Risks and benefits assessment
Participating subjects will not be exposed to additional risk 
beyond the standard of care for colonoscopies in general. 
Risks of diagnostic colonoscopy as standard of care are con-
sidered low: significant bleeding in 0.005% and perforation 
in 0.01% of subjects [37]. The risks related to polypectomy 
are low and are considered usual care and not influenced 
by the study protocol. The risk of multiple biopsies (in part 
usual care) is considered extremely low (0.008% to 0.03% 
[38]. For comparison, the older guidelines (before 2015) 
recommended at least 30 random biopsies with every sur-
veillance colonoscopy in regular care. There are no expected 
additional benefits for patients as CADe is predicted to per-
form non-inferior compared to the standard of care.

Protocol amendments
Any modifications to the protocol will be communi-
cated directly and promptly to all sub-investigators and 
local research staff to ensure timely implementation and 
compliance.

Discussion
AI is rapidly emerging and has already been integrated 
into colonoscopy procedures to enhance lesion detection 
and diagnostic accuracy. However, current AI technologies 
have yet to be specifically trained for CRN detection in IBD 
colons. A large single-center study demonstrated that AI, 
trained on non-IBD colons, has only a 50% sensitivity for 
CRN in IBD, which could improve to over 95% with targeted 
IBD training, alongside high specificity [39]. Most prospec-
tive trials have excluded patients with IBD due to their 
unique mucosal characteristics and limited AI training data 
[40]. For AI to be clinically impactful in IBD surveillance, it 
must be trained specifically on IBD colonoscopy images and 
rigorously tested in a NI RCT against the current standard 
adjuncts, (pDCE/pVCE), a comparison not yet performed. 
Most IBD specialists surveyed are willing to adopt CADe 
over CE, especially if it shows even modest improvements 
in CRN detection [20].

The sample size and 7.5% NI margin were selected to 
ensure that at least 50% of the established protective effect 

of the standard of care would be preserved, a threshold 
deemed clinically acceptable by the study investigators. The 
chosen margin corresponds to an upper limit of 1 in 13–14 
missed CRN cases using CADe rather than pVCE or pDCE. 
Previously, we used a 10% NI margin in the HELIOS trial 
[24] and found that it was more permissive by our group of 
investigators.

Including colons with numerous pseudopolyps (or even 
“carpeting pseudopolyposis”) was deemed important 
because pseudopolyps are common in this population and 
reflect prior severe inflammation. Although pseudopolyps 
may obscure mucosal visualization, patients with pseudo-
polyps do not have a clearly increased independent CRN 
risk [41]. Their inclusion ensures the trial reflects real-world 
clinical scenarios, allowing assessment of detection meth-
ods in challenging but relevant conditions where surveil-
lance remains necessary. In addition, the trial criteria allow 
for periodically turning of CADe in areas of dense post-
inflammatory polyposis, to reduce the noise.

We chose Fujinon for its high-quality imaging technol-
ogy and reliable performance. Additionally, Fujinon equip-
ment is available at both the University of Alberta Hospital, 
The Ottawa Hospital, and all other participating centers, 
allowing us to use consistent software across sites, which 
reduces variability and enhances the generalizability of our 
trial results. Should Fujinon CADe software updates occur 
during the course of the trial, the research team will assess 
the impact of any changes on study procedures and data 
integrity. Updates will be implemented only after validation 
to ensure consistency with the study protocol. All modifica-
tions will be documented, and any potential effects on anal-
ysis will be addressed in the final study report.

CADe systems were primarily validated in non-IBD 
populations with normal background mucosa, whereas 
IBD mucosa often shows scarring, inflammation, and flat 
lesions that may reduce CADe performance. The reported 
50% sensitivity for AI tools in non-IBD colons suggests this 
limitation may attenuate the observed effect. In addition, 
the pragmatic design allows flexibility in imaging modalities 
within both study arms (CADe with LCI in the interven-
tion arm; BLI/BLI-bright or DCE in the comparator arm). 
Non-uniformity across arms may also affect the replication 
of results in settings with different equipment or proto-
cols. However, our investigators’ expertise in IBD surveil-
lance, use of high-resolution endoscopes, and the pragmatic 
design’s enhancement of external validity partially offset 
these concerns. To mitigate these issues, we will record the 
primary modality used for each procedure and conduct 
stratified analyses by modality to assess performance differ-
ences across imaging platforms. Future CADe systems spe-
cifically trained on IBD mucosa and standardized modality 
protocols will be needed to fully realize AI-assisted detec-
tion in this population.
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In summary, this pragmatic NI RCT will compare the 
promising CADe to the current recommended standard 
CE for CRN detection in patients with IBD scheduled for 
surveillance colonoscopy. This approach could increase the 
adoption of AI-enhanced endoscopy and improve cancer 
prevention strategies for individuals with IBD.

Appendix
Survey on endoscopist ratings on ease of application and 
acceptance of each modality for clinical practice.

At the end of the trial, each endoscopist will be ask to 
rank the following questions on a scale of 1 to 5: 

1.	 On average, how helpful was it to use this adjunct 
(AI or CE) to aid in neoplasia detection?

a)	 Not at all helpful
b)	 Slightly helpful
c)	 Moderately helpful
d)	 Very helpful
e)	 Extremely helpful

2.	 On average, how easy/convenient was it to apply this 
adjunct (AI or CE)

a)	 Not at all easy/convenient 
b)	 Slightly easy/convenient
c)	 Moderately easy/convenient
d)	 Very easy/convenient
e)	 Extremely easy/convenient

3.	 On average, how likely are you to use this adjunct 
(AI or CE) outside of a clinical trial setting if it 
demonstrates benefit for neoplasia detection?

a)	 Not at all likely
b)	 Slightly likely
c)	 Moderately likely
d.)	 Very likely
e)	 Extremely likely
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