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Abstract

Introduction and aims Colon capsule endoscopy (CCE) has seen increased adoption as a large bowel diagnostic test over
the past decade. Unlike colonoscopy, the post-test colorectal cancer (CRC) outcomes are yet to be standardised and reported.
This international consensus aimed to establish a framework to define pCCECRC.

Methods A modified Delphi process was conducted in accordance with CREDES guidance. Expert panellists were recruited
from the International Capsule Endoscopy Research (iCARE) group and leads of CCE services in the United Kingdom and
Ireland. Statements were informed by a systematic literature review and developed by a core steering group. Two rounds of
anonymous online voting were undertaken to measure expert agreement on a total of 11 statements. A scale of 1 (strongly
disagree) to 5 (strongly agree) was utilised. Agreement was defined as >75% agree or strongly agree with a maximum IQR
of 1.

Results 40 experts participated in round one, with 36 completing round two. Consensus was achieved for all statements. One
statement, relating to how pCCECRC should be defined did not reach the consensus threshold in round 1 and was revised
before reaching consensus in round 2. pPCCECRC was endorsed as an appropriate quality metric, with definitions aligned to
PCCRC where feasible. A 6-month post-procedure grace period was agreed, and reporting of a pCCECRC-3-year rate was
recommended. Separate unadjusted (service-level) and adjusted (test-specific) pPCCECRC rates were defined. A structured
“most plausible explanation” framework for attribution is proposed that both aligns with PCCRC methodology and considers
the more complex diagnostic pathway of CCE services that usually entails multiple tests.

Conclusion This consensus proposes standardised definitions and reporting recommendations for pPCCECRC. The proposed
framework is intended to support quality assurance and evaluation of CCE services. Validation using real-world service
datasets is required.

Keywords Colon capsule endoscopy - Colorectal cancer - Interval cancers - Quality assurance

Quality assurance (QA) is central to diagnostic services,
providing a structured approach to ensure investigations are
delivered consistently, safely, and with acceptable diagnostic
accuracy [1]. In colorectal cancer (CRC) diagnostics, QA
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has been operationalised most extensively for colonoscopy,
which remains the reference standard investigation [2].
These metrics evolved in response to accumulating evi-
dence of substantial variation in colonoscopy performance
between operators and services [3]. Variation in bowel
preparation assessment, caecal intubation, withdrawal tech-
nique, and adenoma detection has been shown to translate
into differences in subsequent CRC risk [4]. Consequently,
international organisations have emphasised routine audit
of outcomes and the use of defined performance indicators
as core components of colonoscopy QA. One such metric is
post-colonoscopy CRC (PCCRC) [2, 5].
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PCCRC refers to CRC diagnosed after a colonoscopy in
which no malignancy was identified, following an accepted
post-procedure grace period. The World Endoscopy Organi-
sation (WEQO) recommends reporting PCCRC when cancer
is diagnosed between 6 months and 3 years after a ‘clear’
colonoscopy, commonly reported as the PCCRC-3-year rate
[6]. In 2016, the British Society of Gastroenterology (BSG)
incorporated PCCRC-3-year reporting into minimum QA
standards, requiring services to identify these events and
maintain systems for their routine audit [2]. Since publi-
cation of the WEO consensus, multiple population-based
studies demonstrated wide variation in PCCRC-3-year rates
across healthcare systems, typically in the range of approxi-
mately 5-9% [7-9]. These variations reflect differences in
colonoscopy quality, service organisation, and patient path-
ways. In England, for example, the overall PCCRC between
2005 and 2013 was 7.4%, compared with 3.6% within the
Bowel Cancer Screening Program (BCSP), where enhanced
endoscopist accreditation and quality oversight are in place
[10].

Colon capsule endoscopy (CCE) has been increasingly
adopted over the past decade as a minimally invasive alter-
native diagnostic modality for colonic evaluation. Although
it is used far less frequently than colonoscopy, established
CCE services now exist in multiple healthcare systems
[11-13]. Data from established CCE programmes now
provide a basis for service-level evaluation, which was one
motivation for developing this consensus framework. Since
CCE services are relatively limited compared to colonos-
copy, standardised reporting supports comparison between
services, shared learning, and future pooled analysis. Like
colonoscopy, CCE aims to detect colorectal pathology by
visualising the colonic mucosa but differs fundamentally in
its mode of delivery and clinical integration [14]. The pill-
size capsule relies on gut motility to complete colonic tran-
sit within its battery lifespan, with transit commonly aug-
mented by booster agents and, in some protocols, prokinetic
medications [15, 16]. To date, post-CCE colorectal cancer
(pCCECRC) rates have not been systematically reported at
service-level due to the relatively recent scale-up of CCE
services and the absence of mature longitudinal follow-up
in most cohorts.

The WEO consensus statement on PCCRC includes a
framework for post-imaging CRC (PICRC), which in prin-
ciple could be applied to pCCECRC. Unlike colonoscopy,
CCE frequently requires downstream investigations to
achieve a definitive diagnosis, making direct application of
PCCRC methodology insufficient. Because post-test investi-
gation rates after colonoscopy are low, PCCRC reflects both
procedural performance and the diagnostic pathway. CCE is
associated with lower examination completion rates and a
substantially higher requirement for downstream investiga-
tions to achieve definitive diagnosis or to treat identified

pathology [11-13]. A single pCCECRC rate may therefore
fail to distinguish between the diagnostic performance of
CCE and the adequacy of the wider diagnostic pathway.

As CCE services expand, the absence of a shared frame-
work for defining and reporting pPCCECRC risks inconsistent
interpretation and non-comparable reporting across centres.
A structured definition is therefore needed to enable audit,
service evaluation, and standardised reporting.

Methods

A modified Delphi process was conducted in accordance
with the ‘Conducting and REporting of DElphi Studies’
(CREDES) reporting standard [17], to develop consensus
amongst CCE experts on pCCECRC.

Systematic review and statement generation

To inform statement development, a systematic literature
review was conducted on the 20th of September 2025 cover-
ing published literature since 1988. Two separate searches
were conducted in the Medline, Embase and Cochrane data-
bases. The search strings are detailed in the supplementary
material. The aim of the search was to identify the litera-
ture relevant to PCCRC and CRC in the context of CCE.
Search outputs were exported to Rayyan (Qatar Computing
Research Institute, Qatar). Title and abstract review were
undertaken by one author (HI), with full text review under-
taken of the eligible studies, or when eligibility was uncer-
tain. Studies not published in English and those without full
text were excluded. Evidence reviews and statement genera-
tion conducted by the core steering group of authors: HI,
AK, IL, PM, and AW. Statements were developed before
Round 1, however they were open to alteration based on
panellist feedback. Ultimately, one statement was revised,
as described in the results section.

Expert recruitment

This Delphi process was initially advertised at the sixth
annual The Future of Minimally Invasive GI & Capsule
Diagnostics (REFLECT) symposium held in Nyborg, Den-
mark in September 2025. Attendees were encouraged to take
part or express an interest in participating. Experts were then
recruited from 2 sources: the iCARE group members mail-
ing list, and by emailing the leads of CCE services in the UK
and Ireland to invite participation, with the aim of using a
snowballing recruitment model.

Individuals who met at least one of the participation crite-
ria listed in Table 1 were invited to take part. Panellists were
specifically asked if they meet at least one of the criteria.
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Table 1 Essential criteria for participation in the Delphi process

Lead/founder of a CCE service
Certified CCE reader (average > 50 reads/year over the past 2 years)
>5 peer-reviewed CCE papers (past 2 yrs, 1st/2nd/senior author)

Emerging experts who have led innovative CCE research but do not
meet the above thresholds

Only those who answered ‘yes’ were able to progress to the
questionnaire.

Three members of the steering group were also voting
members of the panel. The recommendations of this process
are aimed at CCE service providers. Due to the nature of
the recommendations, wider inclusion of lay persons and
medical professionals, that do not have CCE experience, was
not deemed appropriate since a good understanding of the
challenges facing CCE is required. CCE use is, however,
relatively new and not as widespread as other diagnostic
modalities, and therefore has a limited pool of experts.
We considered 15 panellists per round adequate to reach
a stable estimate and aimed to recruit a minimum of 20 to
account for potential attrition [18]. This study was reviewed
by the University of Aberdeen Ethics Review Board and was
deemed exempt from formal ethical approval. Participants
were informed about the study rationale and process in the
invitation email and on the welcome page of the question-
naire. Consent to participate was implied through comple-
tion of the questionnaire.

Measuring agreement

Panellists were asked to rank statements on a Likert scale of
1 (strongly disagree) to 5 (strongly agree). Consensus crite-
ria were defined in advance. Agreement was measured using
the percentage of panellists who agree (4) or strongly agree
(5) with the proposed statements. Additionally, the degree of
dispersion was assessed using the interquartile range (IQR)
of Likert scores. Consensus was considered reached if >75%
agreed with a statement with a maximum IQR of 1.

Conducting the survey

We aimed to conduct the survey over 2 rounds. In round
1, the panellists voted on the definition of pCCECRC. In
the subsequent round we aimed to ask the panellists about
the aetiological and attribution nomenclature of pPCCECRC.
Any items that failed to reach consensus were reviewed by
the working group, amended as appropriate and re-intro-
duced in the next round, with the introduction of further
rounds if deemed necessary. The Delphi process was stopped
when consensus was reached on all items, or when there
was stability across rounds. Written feedback was provided
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to panellists both in the invitation email and in the welcome
message before the second round. The survey was conducted
using a dedicated online survey platform, Welphi (Portugal).
The software allowed all participants to vote on items anony-
mously, with identities hidden from the working group.

Results
Panellists

Forty panellists participated in round 1, of whom 36 (90%)
completed round 2. Participating panellists voted on all
items in each round, with no missing items. Responses from
panellists who did not participate in round 2 were retained
for analysis of round 1 statements. Analyses were conducted
using available responses for each round. All panellists were
based in Europe, with the majority practising in the United
Kingdom (21/40). Other countries represented included
Denmark (4), Sweden (4), Italy (3), Ireland (2), and six
additional European countries (one panellist each). Most
panellists were gastroenterologists (31/40), with additional
representation from colorectal surgery (6), epidemiology
(1), advanced nursing practice (1), and clinical endoscopy
(1). Most reported substantial experience with CCE, with
24 reporting at least five years’ experience and a further 12
reporting three or more years of involvement. Nearly all pan-
ellists had extensive colonoscopy experience, with 37 report-
ing > 5 years in practice. Annual CCE reporting volumes
varied, with approximately half of panellists reporting > 50
cases/year. Seven panellists reported no annual CCE volume
and two had no clinical CCE experience. This reflects the
inclusion of CCE researchers under criterion 3 of the eligi-
bility criteria. Details are displayed in Table 2.

Consensus statements

Consensus was reached for all proposed statements follow-
ing the Delphi process. One statement was revised after
round 1 and achieved consensus in round 2. Agreement lev-
els for all statements are detailed in Table 3.

Statement 1: pCCECRC is an appropriate quality metric
for CCE services.

CCE is increasingly used as a diagnostic alternative
to colonoscopy but remains characterised by lower pro-
cedural volumes, variable completion rates, and a higher
requirement for downstream investigations. It does how-
ever provide a more comfortable patient experience and
increases diagnostic capacity, which is the rationale for
ongoing use [19, 20]. Unlike colonoscopy, established
performance indicators and outcome-based QA metrics
for CCE are limited. As a diagnostic test intended to detect
CRC and advanced neoplasia, evaluation of post-test CRC
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Table 2 Breakdown of panellist country of practice, speciality, and
colonoscopy and CCE experience

Country of practice

United Kingdom 21
Denmark 4
Sweden 4
Italy 3
Ireland 2
Portugal, Poland, Germany, Tiirkiye, Romania, Spain 1 from each
Speciality

Gastroenterologist 31
Surgeon 6
Epidemiologist 1
Colorectal nurse practitioner 1
Clinical endoscopist 1

Years of experience with CCE (requesting, reporting, interpreting)

5 or more years 24
3-4 years 8
1-2 years 4
<1 year 2
None 2

Years of colonoscopy experience
5 or more years 37
1-2 years
None 1

Approximate annual CCE volume
> 100 13
51-100
25-50
1-25

None

=N A~ O 2

outcomes is therefore relevant to both test performance
and service delivery. Available evidence indicates that
CCE demonstrates good sensitivity for colorectal neopla-
sia, particularly for larger lesions [21]. In this context,
pCCECRC represents a potential QA indicator that cap-
tures not only test performance but also pathway execu-
tion, including adequacy of follow-up and timeliness of
diagnosis.

Statement 2: pCCECRC definitions should align with
post-colonoscopy CRC.

Both CCE and colonoscopy are used to detect colorectal
cancer and may be associated with post-test cancer diagno-
ses [22]. Where methodological differences permit, align-
ment of pPCCECRC definitions with established PCCRC ter-
minology supports internal comparison within healthcare
systems and facilitates consistent attribution of post-test can-
cer aetiology. Equally, quality improvement and any lessons
learned can apply across both diagnostic services.

Statement 3: In keeping with colonoscopy methodology,
a 6-month timeframe/grace period from the date of the CCE
procedure is appropriate for the CCE pathway to achieve a
colorectal cancer diagnosis.

An initial statement proposing a 6-month grace period
for completion of the CCE diagnostic pathway did not reach
consensus, prompting revision to clarify that the interval
commenced from the date of the CCE examination rather
than referral. Following this clarification, consensus was
achieved that a 6-month post-procedure grace period is
appropriate to allow completion of diagnostic investiga-
tions in more complex pathways. In keeping with estab-
lished PCCRC methodology, CRCs diagnosed within this
interval were considered detected by the diagnostic service.
Although panellists were not required to explain their disa-
greement with the initial statement, it is likely that the state-
ment was rejected because it departed from the PCCRC con-
vention, which defines post-test cancers as those diagnosed
more than 6 months after a colonoscopy in which no cancer
was detected.

Statement 4: A service-level “unadjusted pCCECRC”
rate is necessary for pathway evaluation.

The panel agreed that a service-level pCCECRC rate,
incorporating all patients entering the CCE diagnostic path-
way regardless of examination completeness or subsequent
investigations, is necessary to evaluate overall pathway per-
formance. This unadjusted rate reflects the ability of a diag-
nostic service to achieve timely CRC diagnosis across the
full pathway, including follow-up investigations prompted
by CCE findings or technical limitations.

Statement 5: A test-specific “adjusted pCCECRC” rate is
necessary for CCE diagnostic accuracy.

The panel agreed that a test-specific pCCECRC rate
restricted to CCE examinations that were considered to be
complete and adequately cleansed at the time of reporting is
required to evaluate intrinsic test performance. This adjusted
rate isolates diagnostic accuracy by excluding cases in which
cancer diagnosis was influenced primarily by examination
incompleteness or downstream investigations, allowing
focussed assessment of lesion detection and reporting dur-
ing CCE.

Statement 6. Both the unadjusted and adjusted pCCECRC
rates should ideally be reported separately for quality assur-
ance and test evaluation purposes

The panel agreed that reporting both unadjusted and
adjusted pCCECRC rates is necessary because they address
different aspects of performance within the CCE diagnostic
pathway. The unadjusted pCCECRC rate captures outcomes
for all patients entering the pathway, regardless of examina-
tion completeness or need for downstream investigation, and
therefore reflects overall service-level performance and path-
way execution. In contrast, the adjusted pCCECRC rate is
restricted to complete and adequately cleansed examinations
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Table 3 Delphi statements and agreement levels amongst panellists

Statement % agreement Median Likert
score (IQR)

1. pCCECRC is an appropriate quality metric for CCE services 86% 4 (4-5)

2. pCCECRC definitions should align with post-colonoscopy CRC 93% 5 (4-5)

3. In keeping with colonoscopy methodology, a 6-month timeframe/grace period from the date of the CCE proce- 94% 4 (4-5)
dure is appropriate for the CCE pathway to achieve a colorectal cancer diagnosis

4. A service-level "unadjusted pCCECRC" rate is necessary for pathway evaluation 90% 4 (4-5)

5. A test-specific "adjusted pCCECRC" rate is necessary for CCE diagnostic accuracy 88% 4 (4-5)

6. Both the unadjusted and adjusted pPCCECRC rates should ideally be reported separately for quality assurance ~ 93% 4 (4-5)
and test evaluation purposes

7. The pCCECRC-3y (CRC diagnosed 6 months to 3 years after going through the CCE pathway where no CRC ~ 94% 4 (4-5)

was detected) should be reported by CCE services as a measure of the diagnostic service's ability to detect and
prevent CRC:
CRC detected 6 months — 3years after CCE where no CRC was detected (p)CCECRC)
CRC detected within 6 months of CCE (Detected) + CRC detected 6 months — 3years after CCE where no CRC was detected (p)CCECRC)

8. The CCE pathway may involve multiple tests to achieve CRC diagnosis, adding complexity when determin- 97% 4 (4-4)
ing the aetiology of pCCECRC. We therefore suggest extending the use of "most plausible explanation" from
PCCRC terminology when describing the aetiology of pPCCECRC

9. To facilitate the use of a common language with colonoscopy services, unadjusted pPCCECRCs can be catego- 97% 4 (4-5)
rised as follows:

- A: Possible missed lesion, prior examination adequate. This can be further categorised into:

- Al: attributed to adequate CCE

- A2: attributed to adequate colonoscopy/FSIG/CTC

- B: Possible missed lesion, prior examination negative but inadequate

- C: Detected lesion, not resected

- D: Likely incomplete resection of previously identified lesion

OR

- Likely new CRC—for cancers detected 4 years following CCE

As per colonoscopy methodology, the modifying statement “deviation from the planned management pathway” is
added to the above categories when appropriate

10. To facilitate categorisation of pPCCECRC by most plausible explanation, we recommend CCE reporting 100% 5(4-5)
adheres to the standard previously established by the Nyborg consensus statement on unifying terminology,
reporting, and bowel preparation standards in CCE

11. Certain aspects of PCCRC nomenclature and recommendations are not specific to colonoscopy, and their use  97% 4 (4-5)
should be extended to pCCECRC. These include:

- Sub-categorisation of post-test cancers into interval vs non-interval—to ensure service adherence to recom-
mended surveillance intervals

- The minimum histological and molecular features data of CRC should be documented as per the WEO consen-
sus statement on PCCRC

and is intended to assess intrinsic test performance, independ- ~ completion of the CCE diagnostic pathway in cases where
ent of pathway-related factors. Reporting these rates separately ~ no cancer was initially detected, should be reported by CCE
avoids ambiguity in case inclusion and supports clearer inter-  services. In keeping with established PCCRC methodology,
pretation of both service delivery and diagnostic accuracy. this rate is calculated as the proportion of post-test cancers

Statement 7: The pCCECRC-3y (CRC diagnosed 6 months  diagnosed within the 6-month to 3-year interval, represented
to 3 years after going through the CCE pathway where no by the numerator in the above formula, relative to all CRCs
CRC was detected) should be reported by CCE services as a  detected either within or after the defined post-procedure
measure of the diagnostic service's ability to detect and pre- grace period. The latter includes all cancers diagnosed fol-
vent CRC lowing CCE and is represented by the denominator in the

CRC detected 6 months — 3years after CCE where no CRC was detected (p)CCECRC)
CRC detected within 6 months of CCE (Detected) + CRC detected 6 months — 3years after CCE where no CRC was detected (pnCCECRC)

The panel agreed that a pCCECRC-3-year rate, defined  above formula. Use of a 3-year reporting interval aligns
as CRC diagnosed between 6 months and 3 years after =~ pCCECRC with existing PCCRC frameworks and supports
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comparison of diagnostic pathway performance within
healthcare systems.

Statement 8: The CCE pathway may involve multiple
tests to achieve CRC diagnosis, adding complexity when
determining the aetiology of pCCECRC. We therefore
suggest extending the use of "most plausible explanation"
from PCCRC terminology when describing the aetiology of
pCCECRC

The panel agreed that attribution of post-CCECRC is
inherently more complex than after colonoscopy, owing to
higher rates of incomplete examinations and the frequent
need for downstream investigations to achieve definitive
diagnosis. CCE can have a high follow-up investigation rate
[23], with up to 60% of patients requiring follow-up investi-
gation in some cohorts [12], In this context, application of a
structured “‘most plausible explanation” framework, adapted
from established PCCRC methodology, was considered
appropriate to support consistent classification of pPCCECRC
aetiology whilst acknowledging pathway complexity and the
role of clinical judgement. Central or dual clinician review
may be necessary to ensure accurate attribution of aetiology
in complex pCCECRC cases.

Statement 9: To facilitate the use of a common language
with colonoscopy services, unadjusted pCCECRCs can be
categorised as follows:

A: Possible missed lesion, prior examination adequate.

This can be further categorised into:

Al: attributed to adequate CCE

A2: attributed to adequate colonoscopy/FSIG/CTC

B: Possible missed lesion, prior examination negative but

inadequate

C: Detected lesion, not resected

D: Likely incomplete resection of previously identified

lesion

OR

Likely new CRC—for cancers detected 4 years following

CCE

As per colonoscopy methodology, the modifying state-
ment “deviation from the planned management pathway” is
added to the above categories when appropriate.

The root causes/most plausible explanation of PCCRC
is classified based on whether an adenoma was seen in the
bowel segment of interest, and whether it was resected. If no
lesion was seen, the adequacy of colonoscopy is considered.
This subdivides the aetiology of PCCRC into the following
categories:

A: Possible missed lesion, prior examination adequate.
B: Possible missed lesion, prior examination negative but
inadequate.

C: Detected lesion, not resected.

D: Likely incomplete resection of previously identified
lesion [6]

We propose a similar attribution of most plausible expla-
nation of pCCECRC (Fig. 1), with category A being subdi-
vided into A1: attributed to adequate CCE, and category A2:
attributed to adequate follow-up CTC/Colonoscopy. Where
multiple investigations are performed, an adequate follow-up
test may supersede an incomplete or inadequately cleansed
index CCE.

Category A can include, for example:

— Patients who had a complete and adequately cleansed
CCE where no pathology was detected. This includes
lesions mischaracterised as “diminutive”.

— Patients who had a complete and adequately cleansed
follow-up colonoscopy or CTC after CCE for any reason
(including poor CCE prep, incomplete CCE, detected
pathology on CCE). A follow-up colonoscopy that is
adequate supersedes CCE, so a lesion detected on CCE
but later deemed ‘false positive CCE’ (some round 1
participants mentioned this in the comments) by colo-
noscopy, is attributed to colonoscopy.

— Some patients will have an incomplete CCE and a com-
pletion flexible sigmoidoscopy. Attribution should be
based on lesion location, the extent of each test, and
clinical judgement.

Statement 10: To facilitate categorisation of pCCE-
CRC by most plausible explanation, we recommend CCE
reporting adheres to the standard previously established by
the Nyborg consensus statement on unifying terminology,
reporting, and bowel preparation standards in CCE

The Nyborg consensus statement, published in January
2025, aims to standardise reporting of CCE [24]. It provides
guidance on how polyps should be described. This includes
formal documentation of polyp size, location, morphology
using the Paris classification where feasible, and pit pattern
assessment using KUDO/NICE/JINET classification when
imaging quality permits. When not enough information is
available to comment on morphology of a polyp, this should
be specified. When imaging quality is inadequate for pit pat-
tern assessment, this should also be explicitly recorded. It
provides recommendations on the reporting of CCE com-
pletion, and how to report signal interruptions and transit
time. This includes confirmation of caecal and anal cushion
visualisation, and whether the capsule was excreted. The
Nyborg consensus also specifies how CCE cleansing quality
should be described. Both overall bowel cleansing quality
and segmental assessment of the right, transverse, and left
colon should be reported using scales such as CC-CLEAR
[25] or Leighton—Rex [26], alongside documentation of
bowel preparation and booster regimens. These factors will
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A1: Attributed to
adequate CCE
Complete and adequately cleansed Yes - A:'possmle. m|§sed (esiony
CCE prior examination adequate
OR A2: Attributed to
—> No —— . adequate
- Incomplete or inadequately cleansed L /CTC
Unadjusted CCE + Complete and adequately ?souogl?ssecdoepéCE it
pCCECRC-3y cleansed follow up colonoscopy/CTC P
adequate)

Polyp or cancer seen in
the same segment on
CCE or follow up
colonoscopy/CTC

Was lesion
—> Yes — >

B: possible missed lesion,
No — prior examination
inadequate

C: Detected lesion, not

—— No —
resected

resected?

Fig. 1 Proposed process for attribution of aetiology/most plausible
explanation of post Colon Capsule Endoscopy Colorectal Cancer
(pCCECRC). pCCECRC: post-CCE colorectal cancer, CTC: Com-
puted tomography colonography, This framework outlines the clas-
sification of unadjusted pCCECRC based on most plausible expla-
nation. Category A represents a possible missed lesion following
adequate prior colonic examination, and is subdivided into A1 (attrib-

allow the categorisation of pCCECRC into the most plausi-
ble explanation categories listed above.

Statement 11: Certain aspects of PCCRC nomenclature
and recommendations are not specific to colonoscopy, and
their use should be extended to pCCECRC. These include:

— Sub-categorisation of post-test cancers into interval vs
non-interval—to ensure service adherence to recom-
mended surveillance intervals

—  The minimum histological and molecular features data of
CRC should be documented as per the WEO consensus
statement on PCCRC

The WEO consensus statement sub-categorises PCCRC
into interval vs non-interval cancers. Interval cancers are
those identified before the next screening or surveillance
examination, and non-interval cancers are those identified
at or after the recommended screening or surveillance inter-
val, or where no follow-up examination was recommended
[6]. These definitions should be extended to pCCECRC to
ensure that appropriate screening and surveillance intervals
are used by CCE services and to identify shortfalls when an
interval examination is recommended but not adhered to.

Reporting the molecular and histological properties of
pCCECRC allows comparison with PCCRC and identifi-
cation of tumour factors that contribute to the pCCECRC
rate. These include features such as tumour location, size,
morphology, histologic type and grade, pathological staging
(pT/pN), lymphovascular and perineural invasion, tumour
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D: Likely incomplete

-————— Yes -> resection of previously
identified lesion

uted to adequate CCE) and A2 (attributed to adequate follow-up colo-
noscopy, or CTC). Where multiple investigations are performed, an
adequate follow-up test may supersede an incomplete or inadequately
cleansed index CCE. Some patients will have an incomplete CCE
and a completion flexible sigmoidoscopy, attribution is based on the
lesion location, and the extent of both tests, and clinical judgement

budding, tumour deposits, and resection margin status.
Molecular assessment should include microsatellite instabil-
ity (MS]) status in all cases, as this helps identify mismatch
repair deficiency and Lynch syndrome. BRAF, KRAS/
NRAS, and other targetable molecular alterations should
also be assessed when clinically appropriate. These molecu-
lar and histological features are summarised in Table 4.

Discussion

In this international Delphi process, we developed an expert
consensus framework for defining, reporting, and attribut-
ing pCCECRGC, including the distinction between unadjusted
and adjusted pCCECRC, to differentiate service evaluation
from test evaluation. This work addresses a gap in QA for
CCE services, which, although expanding over the past
few years, lack standardised outcome-based performance
metrics.

This statement is not intended to be a departure from the
WEO consensus statement on PCCRC and PICRC. It was
conceived to avoid confusion on what needs to be included
in the pCCECRC calculation. Some, for example, may only
include complete and adequately cleansed tests. Others may
include incomplete tests where pathology was detected,
occasionally referred to as a “definitive” test in CCE lit-
erature. Following discussion amongst the core group, the
need for separate definitions for service and test evaluations
became apparent. A central feature of this consensus is the
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Table 4 Minimum histological and molecular data to document for
pCCECRC cases

Domain Variable

Tumour pathology Tumour location
Tumour size
Tumour morphology
Histological type
Grade

pT/pN stage
Adverse pathological features Lymphovascular invasion
Perineural invasion

Tumour budding

Tumour deposits

Margin status

MSI/MMR status in all cases

BRAF and KRAS/NRAS
where clinically appropri-
ate

Molecular features

other targetable alterations
where relevant

distinction between unadjusted and adjusted pCCECRC
rates, reflecting the dual role of CCE as both a diagnostic
test and a component of a broader diagnostic pathway. The
unadjusted pCCECRC rate captures service-level perfor-
mance across the entire pathway, including the adequacy and
timeliness of downstream investigations. On the other hand,
the adjusted pCCECRC rate focuses on diagnostic accuracy
in complete and adequately cleansed examinations, isolating
test performance from pathway-related factors. This distinc-
tion recognises the inherent differences between CCE and
colonoscopy, particularly with respect to completion rates
and reliance on follow-up investigations.

Where feasible, the panel supported the alignment of
pCCECRC terminology with that of PCCRC. This consist-
ency allows comparison between CCE and colonoscopy
services within healthcare systems and supports shared
approaches to audit and quality improvement. However,
the CCE pathway may include incomplete examinations or
multiple investigations, which complicates attribution of
post-test cancers. Applying the “most plausible explanation”
framework offers a structured means of classification that
accommodates this complexity. Standardised attribution of
aetiology is also useful during medico-legal review, where
clear terminology can distinguish between diagnostic test
limitations and pathway/service delays, reducing ambiguity
during case reviews.

This statement was designed to answer a specific ques-
tion, namely how pCCECRC should be reported and classi-
fied. It is intended to be used in conjunction with established
PCCRC methodology as defined by the WEO consensus
statement and with existing CCE reporting standards that

define test adequacy previously established in articles such
as the Nyborg consensus statement. The proposed frame-
work remains provisional until validated using real-world
service data.

Implementation of this framework as part of a QA pro-
cess will add administrative burden to services, and may
not be realistically achievable for all providers, particularly
within fragmented healthcare systems or when data access
is limited. However, as a relatively new diagnostic test, it is
important to monitor CCE performance against other diag-
nostic modalities, and to identify any inherent pathway chal-
lenges leading to pCCECRC. Robust prospective recording
of CCE and CRC in registries with reliable data linkage is
the best way to identify cases. Where the diagnostic pathway
is undertaken across multiple providers, every reasonable
effort should be made to ensure cross-service data linkage
and clear governance arrangements so that pPCCECRC is not
under-reported.

As a Delphi process, and like most expert consensus
statements, this statement reflects the experience of its pan-
ellists, most of whom practice in Europe (mostly UK based).
whilst this is the result of the recruitment strategy to recruit
experts involved in established CCE services, it may not
capture the limitations and challenges that will be faced with
further expansion of CCE internationally. Additionally, this
geographic distribution of panellists may introduce pathway
bias, favouring service models that may not be applicable
in other healthcare settings. Given the specialised nature of
CCE, panellist recruitment intentionally focussed on CCE
experts, and excluded other non-CCE stakeholders input
from radiology, pathology, QA, and patient representative
perspectives. This limits the breadth of viewpoints and may
be relevant when this methodology is validated using real-
world service data.

The essential criteria for participation aimed to balance
expert recruitment without being too restrictive and inad-
vertently excluding individuals with substantial real-world
CCE experience and relevant research output. Although the
“emerging experts” criterion may have introduced some
subjectivity, this was mitigated through targeted recruitment
via the iCARE group and direct invitation of CCE experts.
Panellist characteristics in Table 2 suggest this balance may
have been reasonably achieved.

Because there was little evidence on which to base the
statement items, panel expertise in CCE was essential. Dur-
ing the systematic review, title and abstract screening was
undertaken initially by a single author. This could have
increased the risk of missed eligible studies and selection
bias. However, this approach was used to support timely
completion of the review process and is not expected to have
a significant impact on the consensus statements given the
mitigating factors of panel expertise and the lack of available
evidence on pCCECRC.
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The lack of service-level pCCECRC data availability
makes this statement difficult to validate, but the similarity
with PCCRC and PICRC provides reassurance that it will
likely be applicable in clinical practice.

Conclusion

This Delphi consensus statement proposes standardised
definitions and reporting recommendations for pPCCECRC
based on expert opinion. Separate unadjusted and adjusted
pCCECRC rates are intended to support service-level quality
assurance and test-specific evaluation of CCE. The proposed
framework should be regarded as provisional and should
be refined through application to real-world service-level
datasets.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00464-026-12892-5.
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