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Abstract
Aim: Abdominal surgery sometimes necessitates the creation of a stoma, which can cause 
future complications including parastomal hernia (PSH), an incisional hernia adjacent to 
and related to the stoma. PSH affects approximately 40% of patients within 2 years of 
stoma formation. Complications of PSH reduce a patient’s quality of life and can be se-
vere (e.g. bowel obstruction). PSHs are difficult to manage and can recur after surgical 
repair. Therefore, it is very important to prevent a PSH. Surgeons create stomas in differ-
ent ways and both patient and surgical factors are believed to influence the development 
of PSH. The aim of the CIPHER study is to investigate the influence of different surgical 
techniques on the development of PSH.
Method: The UK cohort study to investigate the prevention of parastomal hernia (the 
CIPHER study) aims to recruit 4000 patients undergoing elective or expedited surgery 
with the intention of forming an ileostomy or colostomy, irrespective of the primary in-
dication for the planned surgery. For each patient, surgeons will describe their methods 
of trephine formation, mesh reinforcement of the stoma trephine, use of the stoma as a 
specimen extraction site and wound closure. The primary outcome will be incident PSH 
during follow-up, defined as symptoms of PSH (custom-designed questionnaire) and ana-
tomical PSH, ascertained by independent reading of usual care CT scans. Secondary out-
comes will include surgical site infection, the Comprehensive Complication Index, quality 
of life (EQ-5D-5L and SF-12), PSH repair and use of NHS resources.
Results: Results of the study will be submitted for publication in peer-reviewed journals. 
All publications relating to the results of CIPHER will use a corporate authorship, ‘The 
CIPHER Study Investigators’ with named writing committee members.
Conclusion: The CIPHER study will be the first to investigate detailed surgical methods 
of stoma formation in a large, representative cohort of patients with a range of primary 
indications, both cancer and noncancer.

www.wileyonlinelibrary.com/journal/codi
https://orcid.org/0000-0002-3043-8324
mailto:﻿
https://orcid.org/0000-0002-5101-9487
http://creativecommons.org/licenses/by/4.0/
mailto:barney.reeves@bristol.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fcodi.15621&domain=pdf&date_stamp=2021-04-02


    |  1901TABUSA et al.

INTRODUC TION

Over 100 000 people in the UK currently live with a stoma, and ap-
proximately 20 000 new stomas are created every year [1]. A paras-
tomal hernia (PSH) has been defined by the European Hernia Society 
(EHS) as ‘an abnormal protrusion of the contents of the abdominal 
cavity through the abdominal wall defect created during placement 
of a colostomy, ileostomy or ileal conduit stoma’ [2]. Surveys of 
patients with PSH reveal that the majority have symptoms which 
include pain, discomfort and difficulties with appliance adhesion 
that result in leakages [3]. PSH reduces health-related quality of 
life (HRQoL) and causes limitations in sexual function, travel, so-
cial interaction and return to work [4]. Patients with PSH may also 
present with bowel obstruction and strangulation that necessitates 
emergency surgery, which carries a substantial morbidity and mor-
tality [5]. The 2014 Association of Coloproctology of Great Britain 
and Ireland (ACPGBI) Delphi exercise identified the prevention and 
treatment of PSH as the second most important noncancer-related 
research question [6]; surgeons in North America similarly regard 
these issues as research priorities [7]. Surveys of patients with sto-
mas have also highlighted the importance of research into PSH risk 
from their perspective [8].

The incidence of PSH varies widely in the literature, with rates 
up to 94%, and depends upon definition, mode of diagnosis (self-
reported, clinical examination, radiological), type of stoma and du-
ration of follow-up [9,10]. The true incidence of PSH, however, is 
unknown due to a lack of high-quality prospective data about cur-
rent surgical practice. Despite the large number of patients undergo-
ing stoma formation each year, there is limited high-quality evidence 
about strategies to prevent PSH. Factors related to both the patient 
and surgical technique have been proposed to be important in influ-
encing the risk of PSH development. Patient factors are often not 
amenable to modification due to the need for timely surgery, espe-
cially in patients with cancer. Surgical technical factors are poten-
tially modifiable and include the site, size and shape of the stoma 
trephine in the musculofascial layers of the abdominal wall, routing 
of the afferent stomal limb and whether mesh is used as a prophy-
lactic reinforcement [11,12]. However, the way in which surgeons 
create a stoma varies widely and the relative influence of technical 
compared with patient factors on the risk of development of PSH is 
unknown.

The UK cohort study to investigate the prevention of parastomal 
hernia (the CIPHER study) aims to describe the incidence of symp-
tomatic and radiologically confirmed PSH during at least 2  years' 
follow-up. CIPHER also aims to evaluate the effects of key technical 
surgical steps during index stoma formation on the risk of subse-
quent PSH formation.

METHOD

Study design

The CIPHER study is a multicentre, prospective cohort study that 
is informed by preliminary work to develop symptom measures and 
methods detailing the technical aspects of stoma formation.

The objectives of the study are as follows:

1.	 To describe the incidence of PSH formation within 2  years of 
formation of all types of stoma.

2.	 To describe the risk of PSH for (i) different types of stoma formed 
(e.g. colostomy versus ileostomy and end versus loop) and (ii) dif-
ferent surgical techniques used to create the stoma.

3.	 To estimate the cost-effectiveness of commonly used types of 
mesh prophylaxis (e.g. biological, synthetic) versus no prophylac-
tic mesh in prevention of PSH and improving health-related qual-
ity of life.

Setting

A minimum of 80 acute NHS trusts across the United Kingdom will 
recruit participants. The recruitment target is 4000 participants 
(Figure 1).

Study population

The target population is adults (≥18 years) undergoing elective or 
expedited surgery using the NCEPOD classification of intervention 
(https://www.ncepod.org.uk/class​ifica​tion.html) with the inten-
tion to form a stoma, irrespective of the primary indication for the 
planned surgery (e.g. colorectal cancer, inflammatory bowel disease 
etc).

Patients will be excluded if they are undergoing emergency sur-
gery, have had a previous abdominal wall stoma or are having surgery 
with the intention of forming a double-barrelled stoma or urostomy. 
Patient must have a life expectancy of more than 12 months from 
the time of their procedure.

Loop ileostomies were originally excluded because we ex-
pected a large proportion to be closed quite quickly, reducing their 
time ‘at risk’ of PSH. We decided to include loop ileostomies when 
we became aware that a significant proportion were never being 
closed (25%–30%) [13] and that the median time to closure for 
patients who had undergone anterior resection was 9 months [14]. 
This population is not inherently different from the population 

K E Y W O R D S
cohort study, stoma, parastomal hernia
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having a permanent stoma formed and, against a postulated PSH 
rate of 40% at 2 years, has an important burden of disease. The 
COVID-19 pandemic has, regrettably, lengthened the time to close 
for many participants and this group will now contribute more 
time at risk.

Interventions

The study interventions are the different surgical methods of stoma 
formation. We undertook a preliminary study to define the key sur-
gical steps of interest in stoma formation (elsewhere described as 
Phase A, with this cohort study being Phase B) [15]. This involved 
nonparticipant observation in the operating theatre, interviews with 
gastrointestinal surgeons and stoma nurses and video recordings of 
stoma formation surgeries [16]. The surgical steps of interest that 
were identified include:

1.	 the method of forming the stoma trephine
2.	 the use of mesh to reinforce the stoma trephine
3.	 the use of the stoma trephine as a specimen extraction site
4.	 closure of other wounds formed during the procedure
5.	 spouting of the stoma lumen.

Primary outcome

The primary outcome of the study will be the incidence of PSH 
after stoma formation surgery (minimum 2  years’ follow-up). To 
meet the definition of a PSH for this study, participants must 
have both symptoms of a PSH as evidenced by a custom Stoma 
Questionnaire (see below, and Appendix S1 in the Supporting 
Information) and an anatomical PSH, as evidenced by independent 

assessments of CT imaging (see below and assessment items in 
Appendix S1).

Participants are asked to describe their PSH symptoms using a 
custom-designed stoma questionnaire developed in the preliminary 
study [15,17]. CT scans carried out in the course of a patient's usual 
NHS care are being assessed for all participants, with anatomical 
PSH being graded using the EHS classification (EHS class I, II, III or IV 
[18]). CT scans taken up to 6 months before or 3 months after com-
pletion of the stoma questionnaire are valid for assessing anatomical 
PSH. CT assessors will collect additional details from CT scans (e.g. 
linear measurement in axial and craniocaudal planes of the stoma 
trephine defect rather than the dichotomous classifications of size 
>5 cm versus ≤5 cm), including measurement of the size of the PSH 
sac. The EHS criteria for classifying PSH as small or large will be re-
viewed on the basis of these additional data as the study progresses.

Secondary outcomes

The secondary endpoints will include number of days spent in hos-
pital and on the intensive care unit (ICU) during admission for index 
surgery, postoperative complications, quality adjusted life years 
(QALYs) and survival. We will also estimate the cost of hospital care 
during follow-up and primary care, health and social care resource 
use and societal costs associated with stoma.

Sample size

The study aims to recruit 4000 participants over a 24-month pe-
riod and to follow all participants until the last recruited participants 
have been followed for a minimum of 24 months. Table 1 shows the 
hazard ratios that a study of this size will be able to detect at the 5% 

F I G U R E  1  The study schema for 
CIPHERAdults undergoing planned or urgent surgery with the

intention to form a stoma
(100%, n=12000)

Eligible for the study
(66%, n=8000)

Not eligible
(33%, n=4000)

Not consented
(50%, n=4000)

Consent to the participate
(50%, n=4000)

Follow-up – 3 monthly*
Complete follow-up: 90%, n=3600

Withdrawn / Lost: 10%, n=400

*Recruiting sites carry out participant follow up and participants are asked to
complete follow up questionnaires for a minimum of 2 years or until the end
of the study.
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level (two-sided) under different scenarios given the uncertainty in 
the incidence of PSH (we have considered incidences of 30% and 
40% as plausible) and the varying frequencies with which the sur-
gical methods of interest are used (we have assumed ratios of 1:1, 
1:2, 1:5, 1:10 and 1:20 when comparing one surgical technique with 
another). The correlation of a particular surgical method with other 
covariates is also unknown and we also considered the impact of 
a range of correlations (0, 0.3 and 0.5). For simplicity, we have as-
sumed a binary exposure variable (i.e. yes/no to a particular surgical 
method). The target sample size assumes an attrition rate of 10% 
at 2 years after index surgery. In practice, the power of the study 
will be increased by a follow-up longer than 2 years for a proportion 
of participants and decreased by a follow-up shorter than 2 years 

for a proportion (e.g. due to mortality, participants requesting to 
withdraw or planned closures of loop ileostomies). These factors are 
being monitored as data accrue for the study; their consequences 
for the target sample size will be modelled and the target sample size 
revised if appropriate.

Patient consent

All eligible patients are or will be given or sent a patient informa-
tion leaflet (PIL) and have the opportunity to deliberate before being 
approached for their written informed consent. In most cases, the 
consent process will take place prior to the patient having surgery 

Ratio of 
presence:absence of 
covariate

Squared correlation with 
other covariates

Incidence of 
PSH (%)

Hazard ratio 
detectable

90% 
power

80% 
power

1:1 0 (i.e. unadjusted) 40 1.18 1.15

0.3 1.21 1.18

0.5 1.26 1.22

0 (i.e. unadjusted) 30 1.21 1.18

0.3 1.25 1.21

0.5 1.30 1.26

1:2 0 (i.e. unadjusted) 40 1.19 1.16

0.3 1.23 1.19

0.5 1.28 1.23

0 (i.e. unadjusted) 30 1.22 1.19

0.3 1.27 1.23

0.5 1.32 1.27

1:5 0 (i.e. unadjusted) 40 1.24 1.21

0.3 1.30 1.25

0.5 1.36 1.30

0 (i.e. unadjusted) 30 1.29 1.24

0.3 1.35 1.30

0.5 1.43 1.36

1:10 0 (i.e. unadjusted) 40 1.33 1.28

0.3 1.40 1.34

0.5 1.49 1.41

0 (i.e. unadjusted) 30 1.39 1.33

0.3 1.48 1.40

0.5 1.59 1.49

1:20 0 (i.e. unadjusted) 40 1.46 1.39

0.3 1.58 1.48

0.5 1.71 1.59

0 (i.e. unadjusted) 30 1.55 1.46

0.3 1.69 1.57

0.5 1.86 1.71

Abbreviation: PSH, parastomal hernia.

TA B L E  1  Hazard ratios detectable 
in the CIPHER study for a range of 
assumptions, based on a cohort of 4000 
participants
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to form a stoma. In some instances, consent may be taken retro-
spectively following the patient's surgery. When this happens, 
patients will have the same opportunity to deliberate about par-
ticipation before being approached for their written informed con-
sent. If the patient declines the study, their intraoperative data will 
be deleted. Patients also have the option of consenting to either or 
both of the following: for their data to be used in future ethically 
approved research and for their contact details to be passed on to 
other researchers.

Data collection

Data will be collected at baseline, intraoperatively, at discharge and 
at 6 weeks and 6, 12, 18 and 24 months after surgery. Participants 
can choose to continue to be followed up at 6 monthly intervals after 
24 months until the end of the study.

The study will be run by the managing trials unit in the same way 
as it manages randomized trials. The study has a custom-designed 
database, with validation of date fields, into which sites enter data. 
The database interrogates the data and reports queries to sites, that 
sites have to address. The number of data queries at sites are re-
viewed regularly by the central study team and nominated individ-
uals at sites contacted if the queries are not being addressed. The 

managing trials unit periodically reviews reports of the accruing 
data, and the sponsor is able to review study conduct by the trials 
unit.

Patient-completed questionnaires

The questionnaires will include HRQoL questionnaires [EQ-5D-5L 
(https://euroq​ol.org/eq-5d-instr​ument​s/eq-5d-5l-about/) and SF-12 
(https://www.rand.org/healt​h-care/surve​ys_tools/​mos/12-item-
short​-form.html)], a wound questionnaire [19], a questionnaire about 
stoma symptoms and a questionnaire about how patients are coping 
with the change to their life (Brief COPE questionnaire [20]). The 
stoma questionnaire is a purpose-designed questionnaire about 
stoma symptoms developed specifically for this study (see Appendix 
S1) [17]. The questionnaire was developed from interviews and pre-
vious literature and focused, through piloting, on questions that 
elicited more extreme responses in patients known to have a PSH. 
Setting a threshold to define symptomatic was not possible based 
on the sample of patients available for developing the instrument. 
This process is in progress using data from questionnaires completed 
during the study.

Each questionnaire will be completed at the timepoints outlined 
in Table 2.

TA B L E  2  Timing of collection of data items

Time of data collection with respect to date of index surgery

Before During
Up to 
discharge

6 weeks 
after

6 months 
after

12 months 
after

6-monthly to 
study end

Screening log ✓

Consent form ✓

Participant baseline details ✓

Surgical details ✓

Complications ✓

Index hospitalization 
resource use

✓ ✓

Stoma care nurse contacts 
with participants and 
hospital admissions

✓ ✓ ✓ ✓

Exercise, support garment 
data

✓ ✓ ✓

EQ−5D−5L, SF−12 ✓ ✓ ✓ ✓ ✓

Wound questionnaire ✓ ✓

Community-based health 
care

✓ ✓ ✓

Stoma questionnaire ✓ ✓ ✓

Brief COPE questionnaire ✓

Request CT scans, taken as 
part of patient's usual 
care

✓ ✓ ✓ ✓

Note:: Inpatient and outpatient hospital episodes will be extracted from Hospital Episode Statistics data, which will be requested periodically 
throughout the study.
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CT scans

CT scan images performed as part of the participants’ routine clinical 
care, at baseline (up to 3 months prior to their stoma surgery) and 
during the period they are in the study will be obtained through the 
image exchange portal (IEP), an image sharing system run by SECTRA 
(https://medic​al.sectra.com/produ​ct/sectr​a-image​-excha​nge-porta​
l/). These images will be assessed by surgical trainees using the EHS 
classification system [2]. CT scan grading by trainees will be carried 
out in duplicate, using a web application developed for the study. CT 
scans will be viewed through the IEP. EHS classifications that differ 
by two or more EHS grades will be adjudicated by an expert.

Routine data sources

Information about hospital admissions, outpatient hospital appoint-
ments and participants who die during the study will be obtained 

from national datasets [i.e. from NHS Digital, Information Services 
Division (ISD) Scotland and Patient Episode Database for Wales 
(PEDW)]. Information about resource use will be collected from 
participants directly and from routinely collected data sources, for 
example NHS Digital (hospital episode statistics) and databases used 
locally to record stoma care nurse (SCN) visits and stoma care prod-
ucts issued (e.g. the MiME database). The data will be collected by 
different people, as outlined in Figure 2.

Economic analysis

The economic analysis aims to estimate the cost-effectiveness of 
commonly used mesh types versus no prophylactic mesh in patients 
with stoma surgery for rectal cancer.

The economic evaluation will be a cost–utility analysis from the 
NHS perspective. NHS costs include those associated with (i) the 
operation, (ii) the postoperative inpatient stay and (iii) stoma care 

F I G U R E  2  Data collection diagram (EHS, European Hernia Society; NHS, National Health Service; ONS, Office for National Statistics; 
PSH, parastomal hernia; SCN, stoma care nurse)

Data Item

Footnotes:
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Outcome (once) 

Outcome (all 
contacts1) 

Outcome (all 
contacts1) 

Outcome (6 weeks, 
then 6 monthly) 

Outcome (all 
contacts1) 

Outcome (all2) 

Outcome (all3)

Outcome (all3)

Outcome (all3)

1· SCNs record the number of visits and scans at 6 weeks, 6 months and 6 monthly thereafter; we also intend to obtain 
these data from the database used locally, if available. 
2· We intend to obtain data for all stoma care products used from the database used locally, if available. 
3· HES and ONS data should record all hospital activity but will only be extracted periodically. 
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Participant
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and PSH repair during follow-up. Unit costs for products such as 
mesh will be based on the purchase price at a range of hospitals par-
ticipating in the study. The cost of other resources will be obtained 
from national sources where available.

The main outcome measure for the economic evaluation will be 
QALYs estimated using the EuroQol EQ-5D 5L. We will conduct a 
model-based cost-effectiveness analysis comparing synthetic mesh, 
biological mesh, and no mesh to prevent PSH, stratified by rectal can-
cer stage. Our analysis will synthesize evidence from the CIPHER co-
hort and the wider literature using a decision tree and Markov model. 
Specifically: (i) we will use data from CIPHER and the wider literature 
to estimate the baseline risk of developing asymptomatic and symp-
tomatic PSH in patients with no mesh after the initial stoma creation; 
(ii) we will include recent randomized controlled trials with longer fol-
low-up to estimate the relative risks of incidence of PSH with mesh 
(synthetic or biological) compared with no mesh; (iii) we will incorpo-
rate short-term cost and quality of life data from the CIPHER cohort; 
(iv) our analysis will use a patient lifetime horizon based on literature 
estimates of mesh complications, PSH repair and recurrence and 
mortality. We will use probabilistic analyses to estimate uncertainty 
in model parameters and outputs. Longer term costs and benefits be-
yond the first 12 months will be discounted in line with recommenda-
tions prevailing at the time [21]. Full details of the cost-effectiveness 
model will be provided in a health economics analysis plan.

Statistical analysis

The data will be analysed according to the intention to implement a 
surgical step and will be reported in accordance with the principles 
of the CONSORT guidelines. The primary outcome, time to PSH and 
secondary time-to-event outcomes will be analysed using survival 
methods. The models will take account of the hierarchical structure 
of the data, i.e. participants, nested within surgeons nested within 
centres. The hazards of key predictors (i.e. different surgical meth-
ods) will be estimated, with 95% confidence intervals, after adjusting 
for important procedure, patient and surgeon confounding factors.

The factors included in the model, the modelling strategy and 
the approach to handling correlated covariates will be documented 
in the statistical analysis plan [22]. Participants free from a PSH at 
final follow-up will be censored. Follow-up will also be censored if 
bowel continuity is restored, if participants have their stoma moved 
to a new site or they die. These circumstances leading to censoring 
may be informative, and sensitivity analyses (setting survival times 
to the longest observed times) will be undertaken to assess the po-
tential impact of informative censoring. Secondary continuous out-
comes will be analysed using a mixed regression model, again taking 
account of the hierarchical structure of the data and the repeated 
measurements over time. Binary outcomes (e.g. complications) will 
be analysed using logistic regression. If the frequency of the out-
comes allows, these models will also take account of the hierarchical 
structure of the data.

Risk of bias

We have designed the study to minimize the risk of bias, based on 
bias domains identified as relevant to nonrandomized studies of in-
terventions [22]. All patients undergoing stoma formation surgery 
are being screened for the study and the same eligibility criteria are 
being applied without selection. We expect that the patients re-
cruited to the CIPHER study will be generalizable to the wider popu-
lation, since about half of UK colorectal units have or are recruiting 
participants, and recruitment is constrained only by sites having the 
time to approach patients and patients’ willingness to take part. If 
we find that surgeons are using specific surgical techniques based 
on patients’ baseline characteristics, we will control for this by con-
ventional and multivariable methods. The key surgical steps have 
been carefully defined and parameters have been applied to the 
electronic case report form to avoid any bias in measurement of the 
interventions. The risk of missing data has been minimized by using 
multiple methods to collect the data needed for the study, especially 
data relating to the follow-up of participants (e.g. from the patient 
and the study team).

We do not expect measurements of patient-reported PSH 
symptoms and other patient-reported outcomes (PROs) to be at 
risk of bias, since participants are unlikely to know the surgical 
methods used when forming the index stoma or the comparisons 
of interest, and it is unlikely that they have expectations about the 
potential influence of variations in surgical methods on outcome. 
Research personnel collecting outcomes in hospital or during fol-
low-up after discharge do not know the surgical methods used; 
similarly, assessors grading CT scans (i.e. assigning an EHS class 
and ‘scoring’ other anatomical signs of PSH) will also not know 
the surgical methods used. The exception is the use of mesh: pa-
tients are likely to be informed when this is used, and assessors 
may (depending upon type of mesh used) be able to see this on 
the CT scans.

Study organization, administration and governance

The CIPHER study is funded by the NIHR Health Technology 
Assessment (HTA) Programme (grant ref. 14/166/01). The devel-
opment work for the questionnaire and methods for understand-
ing surgical techniques were funded by the MRC Hub for Trials 
Methodology Research in Bristol (ConDuCT-II Hub). The study spon-
sor is the Royal Devon and Exeter NHS Foundation Trust and the 
study is managed by the Clinical Trials and Evaluation Unit, Bristol 
Trials Centre, Bristol. The CIPHER study is overseen by an independ-
ent study steering committee. The study has been designed with 
input from public and patient groups who fed back comments on 
the study protocol and reviewed patient-facing documentation. The 
study is supported by Colostomy UK and the Ileostomy Association. 
The study is conducted in compliance with General Data Protection 
Regulations and Good Clinical Practice.
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Ethical approval

This study has been reviewed and given favourable opinion by the 
West Midlands – Black Country Research Ethics Committee on 8 
November 2017 (REC ref. 17/WM/0401). Recruitment started in 
January 2018.

Changes to the study protocol

In December 2018 an amendment was approved by the Research 
Ethics Committee to include loop ileostomies (previously an exclu-
sion criteria) and allow retrospective consent. The amendment was 
implemented at sites in January 2019. The current version of the 
protocol is version 2.0 dated 7 November 2018.

Dissemination and data sharing

Results of the study will be submitted for publication in peer-
reviewed journals. All publications relating to the results of CIPHER 
will use a corporate authorship, ‘The CIPHER Study Investigators’ 
with named writing committee members.

Individuals may make formal requests for data to be use in ethi-
cally approved research. Ethical approval has also been granted for 
the contact details of CIPHER participants who agree to be passed 
on to other researchers.

DISCUSSION

The way that surgeons are trained to create a stoma has not changed 
in over 60 years, and the impact of the technical steps during surgery 
on the risk of development of PSH has been poorly studied in the 
past. Given the frequency of stoma creation, its diverse range of in-
dications and the severity of the sequelae of a PSH, this is somewhat 
surprising. As the surgical community has realized the challenge of 
PSH repair, characterized by high rates of complications, recurrence 
and lack of evidence of improvement in HRQoL, the focus has inevi-
tably shifted towards prevention of development of PSH by investi-
gating the techniques used at index stoma formation.

The most studied technique with more than ten randomised 
trials has been the use of prophylactic mesh placed at the time of 
stoma formation. Whilst advocated by some [2], others, including 
ACPGBI, Cochrane and NICE, have been more circumspect with re-
gard to their recommendation for routine adoption [6,23,24]. This 
caution has been driven by two factors – first the methodological 
limitations of the studies on prophylactic mesh and second the lack 
of long-term data relating to the safety of mesh placed immediately 
adjacent to the bowel. The rare but significant risks of mesh erosion, 
fistulation and infection coupled with complex surgery to correct 
such problems has led many surgeons not to follow the recommen-
dations for adoption into routine clinical practice made by some 

learned societies. The focus on research into prophylactic mesh 
represents the desire for a simple solution to a complex problem. 
Without knowing the optimal stoma formation technique to prevent 
PSH, there is a real risk that the effect of prophylactic mesh is mag-
nified due to surgeons forming the stoma differently (i.e. in a more 
optimal manner) when using mesh.

The CIPHER study aims to investigate the key technical steps at 
index stoma surgery as well as the patient factors that are associ-
ated with formation of a PSH. It has innovatively developed specific 
tools to study components of surgery during stoma formation. Data 
therefore can be captured perioperatively to understand how tech-
niques influence outcome. No study has so far investigated the risk 
factors in such detail. In addition, it has developed tools to capture 
patients’ perspectives and symptoms. The findings of the CIPHER 
study should enable us to identify targets for future research in com-
parative randomized trials and perhaps to target such research ques-
tions to certain patient groups at highest risk of developing PSH.
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