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ABSTRACT
Introduction  Perianal fistulising Crohn’s disease (pfCD) 
is a distinct and debilitating phenotype seen in around 
one-third of patients with CD. Clinical trials in pfCD are 
increasingly using magnetic resonance imaging (MRI) 
criteria as a primary endpoint, but there is heterogeneity in 
the radiological definition of a healed perianal fistula that 
currently limits our ability to perform meaningful meta-
analyses of studies. Our aim is to standardise outcomes 
through the generation of an international consensus 
definition of a radiologically healed fistula.
Methods and analysis  This international Delphi 
consensus study employs a two-part strategy.
The first is a systematic review to identify a longlist of 
variables used to define radiological healing in pfCD. MRI-
based indices used to score fistula severity and healing 
will be assessed for their methodological quality using 
Consensus-based Standards for the selection of health 
Measurement Instruments (COSMIN). The systematic 
review protocol will be conducted using COSMIN 
methodology and reported using Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses.
The second part will be an online Delphi consensus, 
guided by the results of the systematic review. 
Radiologists, gastroenterologists and colorectal surgeons 
with expertise in the management of pfCD will be invited 
to take part in two to three rounds of online surveys. Once 
an a priori threshold of >80% agreement is reached on 
individual radiological components used to define ‘healing’ 
and ‘healed’, a final meeting of key stakeholders will be 
organised to generate a consensus definition of a healed 
fistula.
Ethics and dissemination  The study has been 
deemed exempt from a formal Research Ethics 
Committee review as no patients will participate 
directly in the consensus process, given the technical 
nature of the research question. The study is registered 
with the local R&D department (Reference RD24/007). 
Publication of this study will help standardise 
radiological endpoint measurement in clinical trials of 
pfCD and improve the synthesis and meta-analysis of 
comparative studies.
PROSPERO registration number  CRD42024504334.

INTRODUCTION
Crohn’s disease (CD) affects approximately 4 
to 250 people per 100 000 worldwide.1 Peri-
anal fistulising Crohn’s disease (pfCD) is a 
distinct and debilitating phenotype of CD.2 
The presence of pfCD is an independent 
predictor of long-term adverse outcomes in 
CD patients.3 The impact of these conditions 
can be detrimental to a patient’s quality of life 
and ability to function within society. Thus, 
careful management via a multi-disciplinary 
team of expert gastroenterologists, colorectal 
surgeons, radiologists and inflammatory 
bowel disease nurse specialists is crucial. The 
reference standard for preoperative radio-
logical assessment of the fistula tract is MRI 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ We aim to produce a unique consensus definition 
of ‘radiological healing’ and ‘radiologically healed’ in 
pfCD, using the well-recognised Delphi technique. 
Existing definitions of a healed fistula on imaging 
are heterogeneous, which limits meaningful meta-
analyses of studies.

	⇒ The online Delphi technique removes traditional 
geographical bias associated with consensus stud-
ies by facilitating the international recruitment of 
experts in pfCD. We intend to recruit experts from 
a number of centres including India, Australasia and 
South America.

	⇒ Anonymous feedback removes the impact of domi-
nant individuals and allows for unbiased responses 
to the questionnaire.

	⇒ We will maintain patient representation in our study 
management group throughout to ensure that study 
outcomes and dissemination of results remain rele-
vant and patient-centred.

	⇒ The interpretation of the study is limited by the ex-
pertise of responders, which we hope to overcome 
using strict qualification criteria for the term ‘expert’ 
and purposive sampling to recruit participants.
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of the pelvis (pMRI), although endo-anal ultrasound 
(EAUS) is also a feasible option if MRI is unavailable.4 
pMRI is used for monitoring the treatment response in 
contrast to EAUS.

Deep remission of fistulas on pMRI often lags behind 
clinical healing, and cessation of medical treatment 
prematurely, based on clinical parameters alone, is 
thought to be responsible for the high recurrence rate 
in pfCD.5 PISA II demonstrated that radiological healing 
was associated with fewer symptoms than clinical healing 
alone and also predicted persistent fistula closure. In 
other words, a radiologically healed fistula is truly healed, 
while one that does not demonstrate fistula healing will 
recur.6 Clinical trials should therefore use radiological 
healing as a primary or combined endpoint with clinical 
healing.7 However, it is not clear which imaging features 
demonstrate a healed fistula, where the threshold for 
determining healing lies, how to define fistula healing 
and further which features should contribute to an 
imaging-based activity index of pfCD.

There is currently no consensus definition of a radio-
logically healed fistula on pMRI in pfCD. Analysis of the 
PISA-II data suggests that the fibrosis of the fistula tract 
is associated with long-term clinical closure and there-
fore can be used to define radiological healing.8 The 
absence of collections <2 cm9 and the absence of T2 
hyperintensity10 are variables frequently used in trials 
to define the healing of fistulas, despite the lack of real-
world data suggesting these factors correlate with clinical 
fistula closure. Existing MRI-based scoring systems such 
as the Van Assche Index (VAI),5 modified Van Assche 
Index (mVAI),11 magnetic resonance novel index for 
fistula imaging in CD (MAGNIFI-CD)12 and paediatric 
MRI - based perianal Crohn disease index (PEMPAC)13 
have been developed for use in clinical trials and are not 
routinely used in clinical practice. They do not define 
healing precisely, and though they tend to correlate with 
clinical improvement, the role of pMRI is instead to deter-
mine and hopefully predict both healing and persistence 
or recurrence.

The primary outcome of the study is the generation 
of a consensus definition of ‘radiological healing’ and a 
‘radiologically healed’ fistula on MRI in pfCD. This will be 
informed by a systematic review of radiological features 
of fistula healing and critical appraisal using Consensus-
based Standards for the selection of health Measurement 
Instruments (COSMIN) guidelines of current pMRI 
scoring systems used in pfCD.

Secondary outcomes include the selection and 
recommendation, where appropriate, of a pMRI-based 
activity index to record disease activity in pfCD. This 
will be informed by a critical appraisal and evaluation of 
existing radiological scoring systems using the rigorous 
COSMIN checklist. Additional outcomes include the 
identification of initial imaging and timeframes for 
repeat imaging on fistula patients to assess response to 
treatment.

METHODS AND ANALYSIS
Overview
The systematic review will be conducted using COSMIN 
methodology14 15 and reported using Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis guide-
lines16 17 and has been prospectively registered with 
PROSPERO (CRD42024504334). The risk of bias and 
assessment of measurement properties of pMRI-based 
activity indices will be assessed using the COSMIN check-
list.14 15 The Delphi consensus study has been designed 
in accordance with Conducting and REporting DElphi 
studies (CREDES) guidelines.18 The study is locally regis-
tered with London North West University Healthcare 
NHS Trust (IRAS: 340449).

A schematic flowchart of the study process is provided 
in figure 1.

Patient and public involvement
The study management group will include an interna-
tional selection of patient representatives from pfCD 
groups to ensure the project produces outcomes that are 
relevant and necessary for patients. While patients will 
not formally participate in the Delphi questionnaire given 
the technical nature of the question, they will guide the 
project’s structure and help ensure outcomes are mean-
ingful for patients. This will include achieving the correct 
balance between defining the radiologically healed fistula 
and identifying variables that correlate with patient goals 
for the treatment.

Expert groups
Healthcare professionals who regularly attend Treatment 
Optimisation and CLASSification of Perianal Crohn’s 
Disease (TOpCLASS) consortium meetings of interna-
tional experts in pfCD will be invited to attend via email, 
social media and professional networking events. Snow-
ball sampling will also be used, asking experts to nomi-
nate other suitable healthcare professionals for the study. 
Pre-defined criteria will be used to define the term expert: 
clinicians should have experience in the management of 
fistulising pfCD, and this should be evidenced by their 
recent publications and logbook, if applicable. Active 
efforts will be made to recruit global experts in pfCD 
outside the consortium and promote equality, diversity 
and inclusion within the expert consensus panel. Invited 
Delphi participants who complete all rounds of the survey 
will be acknowledged under the banner authorship of the 
TOpCLASS consortium on any future publications.

Part 1: systematic review
Study selection and search strategy
The published literature will be searched using strategies 
created by a medical librarian at the Becker Library of 
Washington University School of Medicine in St Louis, 
MO, USA. The search strategies have been established 
using a combination of standardised terms and keywords, 
including but not limited to (Crohn disease OR regional 
enteritis OR ileocolitis) AND (fistula OR fistulizing 
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OR fistulising) AND (perianal OR peri-anus OR ano-
cutaneous OR fistula-in-ano) AND (imaging OR ultraso-
nography OR ultrasound OR enterograph* OR MRI OR 
Magnetic- resonance or CT OR enterograph OR radio-
graph OR radiological OR van-Assche OR tomography 
OR randomised controlled trial OR clinical trial OR 
observational study). Fistulography will not be specifically 
targeted in the search strategy, but the term ‘enterograph’ 
will be included to maximise the capture of relevant arti-
cles. Specific keywords including ‘MAGNIFI-CD’ and 
‘PEMPAC’ will not yield any additional results and there-
fore will not be used. A deliberately broad strategy will be 

used to identify all potential definitions of fistula healing 
used in both interventional and observational studies. 
The search will be run on the databases ​Embase.​com 
1947-, Ovid Medline 1946-, PubMed 1948-, Scopus 1823-, 
Cochrane Central 1998-, and ​Clinicaltrials.​gov 2000-. The 
search will be restricted to the English language. Full 
electronic search strategies will be provided in the supple-
mentary material.

Two authors (EA and JD) will independently screen titles 
and abstracts using Covidence Systematic Review Software 
(Veritas Health Innovation, Melbourne, Australia, avail-
able at https://www.covidence.org/home). Predefined 
inclusion and exclusion criteria will be used to screen arti-
cles, and disagreements will be resolved through discus-
sion with senior authors (DP, DB, PT, PL and AH). We 
will present a schematic overview of the article selection 
process including reasons for exclusion.

Data extraction
A predefined data extraction form has been designed 
and implemented using Covidence. The target condi-
tion of interest is pfCD. Extracted data will include 
study characteristics, design and methodology, patient 
demographics and baseline characteristics. Primary and 
secondary outcomes will be recorded along with defi-
nitions of clinical response and remission. Each study 
included in the review will be analysed for radiological 
definitions of healing, radiological scoring indices and 
timing of outcome assessment. Development or validation 
studies of radiological scoring indices will be recorded if 
appropriate.

Two reviewers (EA and JD) will independently extract 
data, and individual disagreements will be resolved 
through discussion with senior authors (DP, DB, PT, PL 
and AH).

Risk-of-bias (quality) assessment
The COSMIN initiative was developed to improve the 
selection of health outcome measurement instruments 
used in research and clinical practice. The COSMIN 
checklist14 and risk-of-bias tool15 have been adapted for 
use in the assessment of the methodological quality and 
performance of clinician-reported outcome measure-
ment instruments, which includes radiological indices 
used to score the severity of pfCD.

To assess the internal validity of radiological indices, 
scoring systems and validation studies of these will be 
assessed using the COSMIN checklist and risk-of-bias 
tool. This will evaluate the methodological quality, risk of 
bias, interpretability and feasibility of clinician-reported 
outcome measurement instruments.14 15 Risk of bias and 
applicability concerns will be assessed independently by 
two reviewers (EA and JD) for each of the key domains as 
outlined by COSMIN guidelines.

Strategy for data synthesis
The expected heterogeneity in radiological variables will 
likely preclude any statistical meta-analysis. The diagnostic 

Figure 1  Study flow chart.
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accuracy of individual radiological variables across inter-
ventional studies will be pooled where possible to produce 
sensitivity, specificity, positive predictive values, negative 
predictive values and summary receiver operating char-
acteristic curves for descriptive and exploratory purposes. 
The results of data extraction and methodological assess-
ment of scoring systems will be synthesised into a narra-
tive synthesis in the final publication. Any disagreements 
between the two reviewers will be resolved through discus-
sion with senior authors (DP, DB, PT, PL and AH).

Analysis of subgroups or subsets
Planned subgroup analysis will take place to assess 
differing accuracy of radiological measures when 
assessing response to medical therapy, stem cell therapy 
or surgical management for pfCD. The original VAI was 
developed in a cohort of patients treated with inflix-
imab,5 whereas the newer MAGNIFI-CD was validated in 
a stem-cell-treated population of patients,12 thus limiting 
both scores’ external validity. It has also been suggested 
that the array of treatments available for pfCD produce 
differing changes in imaging recorded post-treatment, 
thus highlighting the need to explore these subgroups of 
patients.

Part 2: international Delphi process
The consensus regarding the final definition for a radio-
logically healed fistula should be undertaken using the 
Delphi methodology. The Delphi technique involves 
a systematic process of developing consensus from the 
collective opinion of panel members, using a multi-stage, 
iterative process.19 20 A Delphi technique is preferred 
for use in a research topic where knowledge is limited 
or incomplete, therefore ensuring combined expert 
judgement is superior to individual opinion. Experts for 
panel selection should be sought according to predefined 
criteria, to ensure only true ‘expert’ opinion contributes 
towards the final consensus recommendation.

The Delphi process will consist of initial questionnaire 
development, successive rounds of questionnaire admin-
istration and a final hybrid online/face-to-face consensus 
meeting, with the aim of reaching stakeholder agree-
ment regarding the final consensus definition of a radio-
logically healed fistula. There has been no standardised 
protocol or consensus for performing a Delphi study 
since its inception by the RAND Corporation in 1969.21 
Since then, there have been multiple iterations or modifi-
cations of the technique: in this study, we will follow guid-
ance on conducting Delphi studies in CREDES.18 19 22

The general principle is the targeted recruitment of 
experts from a broad range of disciplines who are invited 
to participate in two to three rounds of survey. Tradition-
ally, this was done using paper questionnaires, which were 
then modified for subsequent rounds to reflect results 
from prior rounds, but this has been superseded by 
online versions to improve both accessibility and comple-
tion rates.23 Anonymity of individual panellist members 
ensures the removal of inherent bias, such as individual 

dominance or group conformity that has previously been 
noted within face-to-face group meetings. Responses from 
the first round are analysed and presented in the second 
round typically using percentages to reflect the level of 
agreement with statements. Iterative discussions allow 
for an undivided consensus to be achieved by the chosen 
experts. Participants refine their responses in subsequent 
rounds, with evidence suggesting they are more likely to 
reach a consensus following the visualisation of results 
from prior rounds. Given the expected heterogeneity in 
responses a priori level of >80% agreement (either four 
or five on the Likert scale) among participants is required 
for a statement to be selected for inclusion in the final 
consensus meeting.

Survey generation
This will involve the creation of an electronic survey to 
be distributed to all stakeholders involved in the Delphi 
consensus exercise. The results of the systematic review of 
radiological features of healing will be presented to the 
TOpCLASS consortium of international experts in pfCD. 
The survey should aim to reach a consensus on a longlist 
of variables and radiology-based activity indices identified 
in the previously mentioned systematic review.

The online Delphi questionnaire will have two parts:
1.	 Individual variables used to define the radiological 

healing and a radiologically healed fistula.
2.	 Radiology-based activity indices used to score pfCD.

Each variable identified in the longlisting process will 
be converted into a two-part question:
1.	 1a. Is this an appropriate feature that can be used to 

define radiological healing of a fistula on MRI?
2.	 1b. Is this an appropriate feature that can be used to 

define a radiologically healed fistula on MRI?
Each of the radiological measurement instruments 

identified in the systematic review and initial longlisting 
process will be generated into a second question:
2.	 Is this an appropriate measurement tool for recording 

disease activity and healing of pfCD?
Survey respondents will be given the details of each 

variable or scoring index and validation studies for each 
if applicable.

Before launching the Delphi consensus survey, the 
structure and content of the Delphi survey will be 
reviewed by members of the study management group. 
This will ensure that all questions, definitions and time 
points are appropriate, relevant and pragmatic. Pilot 
testing will confirm the clarity and comprehensiveness of 
wording and the online survey’s usability.

Selection and recruitment of stakeholders
Key stakeholders will be invited to participate via social 
media, professional associations and specialist meet-
ings. These will ideally include a minimum of 30 experts 
for statistical rigour (surgeons, gastroenterologists 
and radiologists with experience in the management 
of pfCD).24 The term ‘expert’ will include predefined 
criteria described above.
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There is no strict consensus on the sample size for a 
Delphi exercise. Evidence from the literature suggests a 
minimum of 10 participants, with the majority of Delphi 
studies reporting between 15 and 20 participants.25 A 
Delphi consensus involving fewer than 10 participants 
would be at risk of not providing a representative sample 
of experts, while a sample size significantly larger than 30 
may not improve the quality of the Delphi and present 
additional challenges both in terms of analysis of a large 
volume of qualitative data and the additional time-burden 
on participants and researchers.24

The invitation will include a link to an electronic 
survey on the Qualtrics platform provided by Impe-
rial College London. Continuation of the survey via 
the link will imply consent. The survey will include 
the study’s background and purpose, an explanation 
of the modified Delphi technique and the importance 
of participating in each round. Attrition bias will be 
proactively managed using the Qualtrics survey plat-
form, which automatically identifies participants who 
have either not started or have incomplete surveys 
and sends reminders to encourage completion. To be 
eligible for inclusion in subsequent rounds, partic-
ipants must provide complete responses, ensuring 
the issue of missing data bias is minimised. In cases 
where survey responses are incomplete, the consensus 
percentage will be calculated based only on the 
responses of participants who fully answered each 
question.

Delphi process
There will be strict documentation throughout the 
process, regarding the number of invited partici-
pants and the number of participants within each 
stakeholder panel who complete each round. Each 
participant should be allocated an individual identity 
code on registration for the survey. This will allow the 
study management team to monitor recruitment and 
attrition.

All surveys will be anonymous and administered 
online. Participants will complete up to three sequen-
tial rounds of the Delphi survey over 3 months. In each 
round, participants will be asked to rate the appropri-
ateness of each variable as a component of a defini-
tion of fistula healing and the appropriateness of each 
pMRI-based activity index to assess fistula severity and 
treatment response.

Round 1
The first Delphi round will be quantitative, based on 
the results of the systematic review and involves stake-
holders being asked to score, and prioritise radiolog-
ical variables to define healing. The second part of the 
survey will require respondents to score MRI-based 
activity indices on their suitability for use in research 
and clinical practice. A 5-point Likert scale, chosen 
for its readability on mobile devices, will be used to 
acquire expert views on the suitability of each variable 

for the definition of healing. A score of 4–5 (strongly 
agree or somewhat agree) is extremely appropriate, 
whereas a score of 1–2 (strongly disagree or somewhat 
disagree) is not appropriate.26 27 The same scale will be 
used for the radiology-based activity index.

Stakeholders will be given the opportunity to 
provide any feedback at the end of the questionnaire, 
in free-text format. Those stakeholders who complete 
the first round will automatically be eligible for entry 
into the second round. Participants will be sent a 
reminder every 14 days regarding survey completion, 
once the survey has been distributed, to maintain or 
increase the response rate.28 Round 1 will be closed 
after 4 weeks.

Round 2
The second Delphi round will involve all participants 
who completed the first round of the survey. The 
second round will contain all items that have been 
retained from round 1, in addition to the provision of 
anonymised feedback. This will be provided visually, 
either as written feedback or as a graphical represen-
tation. All items where there is consensus (ie,state-
ments achieving >80% consensus), or conversely, all 
items where there is a clear lack of consensus (ie, 
statements not close to the >80% threshold) will be 
identified, and statements will only be dropped in 
between rounds following thorough consultation with 
the study management group. Participants will then 
be asked to rescore each item based on the feedback 
received. This provides an opportunity for partici-
pants to reconsider their opinions.

At the end of the second round, the data will be 
collated and analysed. Radiological variables and 
radiology-based activity indices that score greater than 
80% by most voters will be retained.

In the event of insufficient consensus after the 
second round (ie, statements have not reached 
the 80% threshold), a further third round may be 
required, which will be methodologically identical to 
the second round.

Final consensus meeting
Purposive sampling will be used to recruit health-
care professionals to attend a final hybrid online/
face-to-face consensus meeting to discuss and agree 
on a consensus definition of radiological healing of 
fistulas and radiology-based activity indices used to 
monitor disease activity. Only those participants who 
completed all Delphi rounds are eligible for participa-
tion in the final consensus meeting. An estimate of 30 
participants is expected.

During the consensus meeting, a summary of the 
survey results thus far will be projected. Participants 
will be asked to justify their choices for the inclu-
sion and exclusion of variables during the Delphi 
survey. Radiological components will be classified as 
‘consensus in’, ‘consensus out’ or ‘no consensus’. 
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Items voted ‘consensus out’ will be removed, and 
there will be an opportunity to revote any compo-
nent for which no consensus was reached during the 
Delphi survey. An electronic voting system will be 
used to maintain the anonymity of answers during the 
meeting. Further revoting and moderated discussion 
will be undertaken until a final consensus is reached. 
Any further disagreement or inconclusive results will 
be discussed and resolved through discussion with the 
study management team. A level of consensus of 80% 
will be chosen for both the final consensus definition 
and selection of a radiology-based activity index with 
an accepted SD of 1.0 required for a Delphi study.29

Definition of study completion
The study will be defined as completed once the final 
round of the Delphi survey and consensus meeting are 
done. After this point, there will be no further data 
collection, and the results will be analysed and synthe-
sised into a paper for publication and dissemination 
of information.

ETHICS AND DISSEMINATION
This study has been deemed exempt from formal 
ethical review following the application of the UK 
Health Research Authority Tool ‘Is my study research?’, 
as there will be no direct patient participation in the 
survey. The study is registered with the local R&D 
department at London North West University Health-
care NHS Trust (reference RD24/007).

Once the final consensus meeting is complete, the 
results will be analysed, and the manuscript will be 
prepared using ACcurate COnsensus Reporting Docu-
ment guidelines for review by senior authors.22 Publi-
cation will be in peer-reviewed journals and results 
disseminated through members of the TOpCLASS 
international consortium and associated professional 
networks and societies. A patient and public involve-
ment day is planned to explain the results and impli-
cations of the study.
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