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Abstract

Background: Surgical interventions, such as paraoesophageal hernia (POH) repair, are complex with multiple components that
require consideration in the reporting of clinical trials. Many aspects of POH repair, including mesh hiatal reinforcement and
fundoplication type, are contentious. This review summarizes the reporting of components and outcomes in RCTs of POH repair.

Methods: Systematic searches identified RCTs of POH repair published from 1995 to 2020. The patient selection criteria for RCT
involvement were noted. The components of the surgical interventions in these RCTs were recorded using the CONSORT guidelines
for non-pharmacological treatments, Template for Intervention Description and Replication (TIDieR) and Blencowe frameworks. The
outcomes were summarized and definitions sought for critical variables, including recurrence.

Results: Of 1918 abstracts and 21 screened full-text articles, 12 full papers reporting on six RCTs were included in the review. The pa-
tient selection criteria and definitions of POH between trials varied considerably. Although some description of trial interventions
was provided in all RCTs, this varied in depth and detail. Four RCTs described efforts to standardize the trial intervention. Outcomes
were reported inconsistently, were rarely defined fully, and overall trial conclusions varied during follow-up.

Conclusion: This lack of detail on the surgical intervention in POH repair RCTs prevents full understanding of what exact procedure
was evaluated and how it should be delivered in clinical practice to gain the desired treatment effects. Improved focus on the defini-
tions, descriptions and reporting of surgical interventions in POH repair is required for better future RCTs.

Introduction there is often limited consideration of operator expertise and
quality assurance.” To address these deficiencies, the CONSORT
guidelines for non-pharmacological treatments (CONSORT-
NPT)* and the Template for Intervention Description and
Replication (TIDieR)" frameworks recommend full descriptions
of surgical interventions, performing quality assurance within
the trial and demonstrating the degree of operator expertise.
Recently, Blencowe and colleagues'® developed a more compre-
hensive framework for the reporting of surgical trial interven-
tions. To date, no studies have specifically addressed the quality
of the description used to define the surgical intervention (quality
of intervention description) and its delivery in RCTs performed to
assess the potential benefit of mesh cruroplasty in the repair of
large POH.

This study aimed to report the patient selection, quality of in-
tervention description, and reporting of trial outcomes in RCTs of
mesh cruroplasty for large POH repair.

Large or giant paraoesophageal hernias (POHs) account for
around 50 per cent of all laparoscopic hiatal repairs®. There is no
agreed definition on what constitutes a large POH, even amongst
the guidelines of international societies®>. With the introduction
of the laparoscopic approach, repair of large POHs became more
common®®. Early series®’ reported recurrence rates in up to two-
thirds of patients undergoing repair. This led to the concept of
mesh cruroplasty to repair the hiatal defect. The use of mesh to
repair the hiatal defect remains controversial, particularly as
mesh erosions into the oesophagus can result in severe morbid-
ity®. A number of RCTs have been conducted, but mesh types,
reconstruction approaches, and primary outcomes differ
between studies”’®. The varied conclusions from these RCTs
mean that there is still no consensus regarding the optimal
method for repair of large POHs.

There is increasing recognition that surgical procedures are
complex, multicomponent interventions**** These components
all need to be reported accurately and in detail if the surgical

community is to adopt the findings from a trial. Recent evidence Methods
suggests that many surgical trials do not adequately report the A systematic review was undertaken to identify all published
trial intervention or define the studied clinical outcomes, and RCTs evaluating mesh cruroplasty for large POH repair. The
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review was conducted in line with the PRISMA statement®. The
review was registered in the PROSPERO database
(CRD42020181971).

Search strategy and study selection

Searches were undertaken in MEDLINE, Embase and PubMed up
to March 2020. Searches consisted of subject headings and text
words, combining terms for POH repair with RCTs and excluding
meta-analyses, using Boolean logic. The following terms were
used: ‘hiatal’, ‘para(o)esophageal’, ‘hiatus’, ‘hiatal herniorrha-
phy’, ‘hiatal hernia’, ‘randomized controlled trial’, ‘random allo-
cation’, ‘prospective studies’, longitudinal studies’, ‘randomized’,
‘clinical trial’, ‘controlled study’ not ‘meta-analysis’.

Study eligibility

Searches were limited to studies in humans, written in English.
RCTs comparing mesh cruroplasty with either sutured or an al-
ternative mesh cruroplasty for the repair of large POH were eligi-
ble for inclusion. Where systematic reviews were identified,
bibliographies were cross-checked to ensure that all eligible stud-
ies had been included. Abstracts and proceedings from conferen-
ces were excluded owing to the high probability of incomplete
data.

Identification and selection of papers

Titles and abstracts were screened independently by at least two
authors. After title and abstract screening, the full-text articles
were assessed further for eligibility. Disagreements were first dis-
cussed between the reviewers, and any remaining disagreements
were referred to the wider study team to achieve consensus.
Bibliographies of included articles were searched manually for
additional relevant articles. Data from full-text papers were
extracted independently by at least two assessors.

Data collection

The key areas for data collection reflected aspects of the
CONSORT-NPT®, TIDiERY and Blencowe'® framework recom-
mendations. These included details of: patient selection for POH
repair; intervention description, standardization and adherence;
intervention context; operator expertise; and outcome definition,
measurement and reporting. Where multiple papers were
reported for an individual RCT, the outcome data were extracted
from all articles and combined as one RCT in the review. This
permitted an approach where data could be acquired for both
short- and long-term outcomes.

Patient selection for paraoesophageal hernia

(CONSORT-NPT item 4)

Papers were reviewed for reporting details of how participants
were selected for POH repair (inclusion and exclusion criteria).
Information was sought on how RCTs defined large POH.
Information was also sought on patients who were eligible for
but did not undergo POH repair. General demographic details
about trial participants were also recorded.

repair

Intervention description, standardization and adherence
(CONSORT-NPT item 5, TIDIiER items 6 and 8-12, and
Blencowe framework)

All descriptions of the techniques used for POH repair
were extracted verbatim and assessed using CONSORT-NPT,
TIDiER and Blencowe typology (which allows subcategorization
of an intervention into individual components and steps'®??),
Descriptions of each component (such as incisions and access,

dissection, and reconstruction) were then standardized (to enable
comparison) and tabulated to identify whether there was clear
reporting of what had been performed and comparisons made
between RCTs. The reporting of whether trial interventions were
standardized in the RCT (yes/no) and, if relevant, methods used
to standardize intervention delivery were recorded. The reporting
of information related to treatment adherence was identified
(yes/no), and details of processes to measure adherence were
documented.

Intervention context (CONSORT-NPT items 4 and 15, and
TIDiER item 7)

Details of the types of centre undertaking POH repair in the RCTs
were recorded, including the numbers of participating centres,
type of institution (specialist or general) and caseload data. Any
study entry criteria were noted, along with the rationale of these
criteria, if recorded.

Operator expertise (CONSORT-NPT item 15 and TIDiER
item 5)

The numbers and grades of participating surgeons were recorded.
Reporting of individual operator experience with the procedure
was recorded, including information about specific training,
mentorship or credentialing before trial involvement. The num-
ber of surgeons performing procedures in each trial group was
noted, including whether they undertook interventions within
one or more trial groups.

Outcome  definition, measurement and
(CONSORT-NPT items 6 and 11)

Articles were assessed for reporting of primary and secondary
outcomes, and any definitions associated with these outcomes.
Outcomes were considered ‘defined’ if text was provided of their
clinical meaning, if details of calculations or techniques for
assessing variables was provided, or if supported by a citation.
Where none of this was provided, the outcomes were considered
‘not defined’. The methods of measurement and time point of
outcome assessment was recorded, along with details regarding
the blinding status of the assessor. Specifically, details on how re-
currence was defined, measured, and when it was reported were
recorded. The overall conclusions of the RCTs were reported and,
where multiple follow-ups occurred, the stability of RCT conclu-
sions was noted.

reporting

Data synthesis

Results were summarized in a narrative synthesis, with descrip-
tive statistics where appropriate. As the study did not aim to
draw conclusions about the effectiveness of mesh cruroplasty
over other treatments, meta-analyses were not performed.

Results

Systematic searches of the literature identified 1918 articles; after
exclusions and deduplication, 21 full-text articles were screened.
A total of 12 full papers that were published between 1999 and
2020 were included in the review?'? (Fig. 1). The 12 articles in-
cluded a number of sequential or additional trial reports from
single RCTs. Therefore, this review represents an assessment of
six RCTs evaluating mesh cruroplasty for POH repair.
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Fig. 1 PRISMA diagram for the review

Lack of detail on the surgical intervention in paraoesophageal hernia repair RCTs prevents full understanding of what exact procedure was evaluated and how it

should be delivered in clinical practice to gain the desired treatment effects.

Patient selection for paraoesophageal hernia
repair

The trials’ patient selection criteria and patient characteristics
are shown in Table 1. All RCTs involved adult patients aged
18 years and over. Inclusion criteria were included in all RCTs,
whereas exclusion criteria were recorded in five of the six RCTs.
The reported inclusion criteria demonstrated considerable varia-
tion. Five of the six RCTs recruited only patients with large POH.
The definition of large POH varied between RCTs, including
greater than 50 per cent stomach in chest***%2* hiatal defect of
5 cm or more with evidence of stomach or other viscera in hernia
sac on imaging®®, 8 cm or larger hiatal defect??*, hiatal defect
surface area greater than 10 cm? (reference 32), and size 5 cm or
greater size hernia with symptoms?*. In the Granderath
RCT?**?°, patients with gastro-oesophageal reflux were recruited,
but the RCT recorded a subset of patients with large POH defined
as 5 cm or greater in size. Previous hiatal or gastro-oesophageal
surgery were exclusions in four of the trials, with oesophageal
dysmotility (undefined) being an exclusion in two trials. With re-
gard to demographics, the RCTs included 576 patients overall,
with 184 men and mean age over 60 years in trials where these
details were reported.

Intervention description, standardization and
adherence

Reporting of intervention descriptions in the RCTs is summarized
in Table 2. The trials evaluated seven different interventions in-
cluding six different types of mesh or buttressing material and
suture cruroplasty. At least some description was provided for
the seven interventions in the included RCTs. The techniques
were referenced in all six trials.

Details regarding cruroplasty before mesh placement (or
alone for non-mesh trial participants) varied with respect to
anterior and posterior suture placement and suture type.
Only one trial’®%3? gpecified an intended desired hiatal diam-
eter after cruroplasty. The analysis of individual components
using Blencowe’s framework revealed considerable variation
(Table S1). Operative components were reported with different
degrees of detail, and omitted in some RCTs. In particular,
the reports’ dissection differed with respect to degree of oeso-
phageal mobilization, division of the short gastric vessels and
use of Collis gastroplasty. The reconstruction elements dis-
played variation in mesh positioning (U-shaped in 5 trials and
encircling the oesophagus in 1) and type of fundoplication
used.
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Table 1 Patient selection criteria and characteristics in paraoesophageal hernia trials

Trial Dates of Inclusion criteria Exclusion criteria Total RCT No. Mean
operations population ofmen age (years)
Frantzides January 1991to  Hiatus hernia diagnosis: endoscopy n.r. 72 nr. n.r.
etal?t December and barium swallow
2000 Diaphragmatic defect measure-
ments: >8 cm (confirmed during
surgery after initial dissection)
Sac contents: n.s.
Emergency/elective: not described
Granderath May 2001 to May Hiatus hernia diagnosis: endoscopy Oesophageal dysmotility 100 62 n.r.
et al?*» 2002 and oesophageal manometry and (manometry:
24-h pH monitoring <30 mmHg in lower
Diaphragmatic defect measure- oesophageal segments
ments: >5 cm measured during in response to wet swal-
surgery with endoscopic ruler lows or severely disor-
Sac contents: n.s. dered peristalsis (<40%
Emergency/elective: n.s. simultaneous contrac-
tions in wet swallows)
Ilyashenko January 2011to  Hiatus hernia diagnosis: barium Previous LARS 98 32 63
etal®? January 2014 swallow study, upper gastrointesti- ~Emergency procedures
nal endoscopy, and 24-h pH moni-
toring. CT of chest and abdomen
performed in selected patients
Diaphragmatic defect measure-
ments: surface area larger than
10 cm? (10-20 cm?) measured dur-
ing surgery
Sac contents: type III hiatal hernia
(>50% stomach)
Emergency/elective: elective
Oor et al.” April 2013 to Hiatus hernia diagnosis: endoscopy, Previous LARS 72 23 63
March 2016 barium swallow radiology, or tho- Oesophageal dysmotility
racic and/or abdominal CT
Diaphragmatic defect measure-
ments: >5 cm on imaging as
above
Sac contents: stomach/other viscera
present in hernia on objective
assessments above
Emergency/elective: n.s.
Oelschla;er July 2002 to May  Hiatus hernia diagnosis: >5 cm hiatal ~ Previous oesophageal or 108 27 n.r.
et al.?’:® 2005 hernia on OGD gastric operation
Diaphragmatic defect measure- Emergency procedures
ments: n.s. Associated gastrointesti-
Sac contents: stomach or other vis- nal diseases that re-
cera present in hernia and does quire extensive
not reduce spontaneously from medical or surgical in-
mediastinum tervention that might
Emergency/elective: elective interfere with quality
Additionally: significant symptoms of life assessment
or signs of paraoesophageal her- (such as Crohn'’s dis-
nia: heartburn, dysphagia, chest ease)
pain, shortness of breath, post-
prandial abdominal pain, early sa-
tiety, odynophagia, or chronic
anaemia
Watson February 2006 to  Hiatus hernia diagnosis: endoscopy Previous oesophageal or 126 40 68
et al. 23031 September and barium swallow. Oesophageal gastric operation
2012 manometry and pH monitoring If any additional proce-

used selectively in patients with
significant reflux symptoms
Diaphragmatic defect measure-
ments: n.s.
Sac contents: >50% of stomach
Emergency/elective: elective

dure to hiatus hernia
repair required

n.r., Not recorded; n.s., not specified; LARS, laparoscopic antireflux surgery (including hiatal hernia repair); OGD, oesophagogastroduodenoscopy.

Four of the included RCTs reported efforts to standardize the
trial interventions used. Two trials used a consensus meeting be-
tween the participating surgeons where a standard technique was
of these trials used surgeons’ videos to

agree

d26,29—31 One26,30,31

discuss and standardize the operative technique. One further
trial**** attempted standardization by using a single surgeon for all
trial participants. The fourth trial*** reported use of a ‘standard-
ized’ technique, but offered no further details. The remaining trials
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Table 2 Operative components in paraoesophageal hernia trials

Trial Intervention 1 Intervention 2 Intervention 3 Technique  Technique How mesh applied Suture type
described  referenced for cruroplasty
Frantzides Suture PTFE (non-ab- - Yes Yes Stapled. Onlay oval ~ Non-absorbable
etal?t?? cruroplasty sorbable) mesh with 3-cm
defect cut and
radial slot ap-
plied encircling
oesophagus
Granderath Suture Polypropylene - Yes Yes Sutured. 1x3-cm Non-absorbable
et al.?*% cruroplasty (non-absorb- posterior patch
able)
Ilyashenko Suture ProGrip™ - Yes Yes Pressure only Non-absorbable
et al.*? cruroplasty (non-absorb-
able)
Oor et al.?® Suture TiMesh® (non- - Yes Yes Sutured or Non-absorbable
cruroplasty absorbable) ProTack™ over
posterior hiatal
repair
Oelschlager Suture Biological - Yes Yes U formation n.s.
etal??® cruroplasty (absorbable) 7x10 cm.
Secured with
sutures
Watson Suture Surgisis™ TiMesh™ Yes Yes Sutured or ns.
et . 263031 cruroplasty (absorbable) (non-absorb- ProTack™ to

able)

overlay posterior
hiatal repair but
never to encircle
the oesophagus

ProGrip™ monofilament polyester and polyglactic acid grips (Covidien, Atlanta, GA, USA); TiMesh® (polypropylene; Medtronic, Minneapolis, MN, USA). ProTac

kTM

(Covidien, Atlanta, GA, USA); Sulrgisis® (Cook Medical, Bloomington, IN, USA). PTFE, polytetrafluoroethylene; n.s., not specified.

either left operative elements to the discretion of the operating sur-
geon??® or made no comment regarding standardization®?.

One RCT?®%%31 reported crossover between treatment arms.
Only one study?®*®3! reported a fidelity assessment. In that RCT,
routine barium swallows were performed before discharge to
identify wrap migration and early recurrence. If any concerns
were identified on this imaging assessment, reoperation was
planned. Early reoperations were described in that RCT?¢*%3,
but the number performed due to the imaging assessment was
unclear.

Intervention context

Two of the trials were multicentre and the remaining four were
conducted in a single centre. Two of the trials took place in the
USA, with one trial in each of Australia, Austria, the Netherlands
and Ukraine. The nature of the included centre was detailed in
five of the six trials: four of the trials were conducted in
university-affiliated hospitals or associated private institutions,
and the fifth was completed in a tertiary centre. No RCTs
reported usual centre caseload or specified centre requirements
for trial involvement.

Operator expertise

The number of different participating surgeons was reported in
five trials (ranging from 1 to 9 participants). All five reported
some information about the expertise of these surgeons, but to
varying degrees. Descriptions of expertise included ‘surgery was
performed or supervised by specialist upper gastrointestinal
surgeons'?*2%31 ‘specialist GI surgeons’®, ‘senior surgeon’?*?
and ‘experienced surgeons’?’?%3?, One trial®® reported that sur-
geons were past their learning curve by performing 30 POH
repairs a year (referencing a paper that 40 POH repairs

developed proficiency®). In these five trials, the participating
surgeons operated on patients in all trial arms. No specific in-
formation was reported in any trial about requisite standards
or operative volume for trial involvement or pretrial training
for participating surgeons.

Outcome definition, measurement and reporting

The details regarding outcome definitions and time point for
measurement are shown in Tables 3 and 4. Recurrence of the POH
was the primary outcome in five of the trials, with reflux recur-
rence in the remaining trial**%. Only two RCTs?*2%2%3! defined
recurrence. The time points for measurement varied across the
trials with multiple trial publications. A combined objective as-
sessment using endoscopy and radiology to identify recurrence
was described in four trials?* %3932  contrast radiology (plus or
minus endoscopy) in one trial?®, and contrast radiology alone in
one further trial?’?%, These assessments for recurrence were per-
formed by blinded assessors in four trials?**>!. Although symp-
tom scales were used in all RCTs, formal quality-of-life
measures, such as the gastro-oesophageal reflux disease quality
of life (GERD-QOL) questionnaire, were reported in only three tri-
als. A comparison of symptoms or quality of life between patients
who developed recurrence and those who did not was made in
two RCTs, but no trial examined the effect of mesh reinforcement
on the development of a symptomatic recurrence of POH. Where
reoperative procedures were performed, most trials did not de-
fine the indication for reoperation. In three of the RCTs?*232,
the overall conclusion was in favour of mesh reinforcement,
whereas the remaining three trials reported no overall differ-
ence’®>!. In one of the trials reporting no long-term difference,
the early trial reports supported use of mesh to prevent POH re-
currence”” %,
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Table 3 Primary and secondary outcome definitions and reporting in paraoesophageal hernia trials

Trial Primary outcome Secondary outcomes
Primary study Defined? How was it When assessed Secondary study Defined? When assessed
outcome measured? outcomes
Frantzides Hiatus hernia No Endoscopy and Endoscopy and Operating time Quantitative  Index admission.
et al.?*23 recurrence barium swallow barium swallow Length of stay data Recurrence at
at 3 months then Complications 3,6, 12 months
barium swallow Reoperation
every 6 months  Cost
Granderath Reflux recur- No Clinical symptoms,  Clinical:1 and Operating time Endoscopy and Endoscopy at
et al**» rence manometry and 6 weeks, Complications barium 6 weeks; bar-
24-h pH monitoring 3 months and Wrap migration swallow ium swallow at
1year. 3 months
Physiology:
3 months and
1lyear
Ilyashenko Hiatus hernia No Endoscopy and bar- ~ Barium swallow: Operating time Yes 3,6,12, 24 and
etal®? recurrence ium swallow 3 months and Length of stay 48 months
then yearly. Complications
Endoscopy: Long-term quality of
6-12 months and  life (GERD-HRQL)
then yearly
Oor et al.”® Hiatus hernia No With contrast study At 12 months Operating time Yes 3,6 and 12 months
recurrence and/or endoscopy Complications after surgery
by blinded radiolog- Reoperation
ists and blinded Postoperative
gastroenterologists dysphagia
Gas-related symp-
toms and reflux
Satisfaction with
surgery
Oelschlager Hiatus hernia Yes Measured using bar- At 6 monthsand  Operating time Yes 2-4 weeks,
etal?”?® recurrence ium swallow. every 3-5years Complications 6 months and
Reviewed by two Symptom frequency 3-5 years
independent and and severity
blinded experienced Quality of life
radiologists (SF-36%)
Watson Hiatus hernia  Yes Barium swallow, by ~ At6monthsand  Clinical symptom  Yes 1,3,6and
et al. #3031 recurrence blinded radiologist ~ 3-4 years scores 12 months, 2, 3
and reporting Clinical recurrence and 5 years
checked by experi- of hernia leading

enced UGI surgeon.

to reintervention

Endoscopy, by

blinded experienced

UGI surgeon

GERD-HRQL, Gastroesophageal Reflux Disease-Health Related Quality of Life; SF-36 ©, Short Form 36; UGI, upper gastrointestinal.

Table 4 Reporting of paraoesophageal hernia recurrence and overall trial conclusions in paraoesophageal hernia trials

Trial

Recurrence

Defined?

How was it measured?”

When assessed’

Overall RCT conclusion

Frantzides et a

1‘21723 No

Granderath et al.>*?®  No

Ilyashenko et al.*? No

Oor et al.??

No

Oelschlager et al.?””?®  Yes

Watson et a

1426,30,31 Yes

See primary outcome

Endoscopy and barium swallow

See primary outcome
See primary outcome

See primary outcome

See primary outcome

See primary outcome
swallow at 3 months

See primary outcome

See primary outcome

See primary outcome

See primary outcome

Endoscopy at 6 weeks; barium

In favour of mesh
In favour of mesh

In favour of mesh

No difference between mesh
and suture cruroplasty

No difference between mesh
and suture cruroplasty

No difference between mesh
and suture cruroplasty

" See Table 3 for ‘See primary outcome’ entries.

Discussion

This systematic review has summarized the reporting standards
of how trial intervention components and delivery are described
in RCTs of POH repair. Patient selection criteria between trials

varied considerably, and there was no consensus on the defini-

tion of a large POH. Although some description of trial interven-
tions was provided in all RCTs, this varied in depth and detail.
A minority of the trials described efforts to standardize the trial
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intervention, and only one trial assessed fidelity of the delivered
procedure. Outcomes were reported inconsistently and were
rarely defined fully. Conflicting conclusions regarding the effi-
cacy of mesh reinforcement for POH repair were present between
RCTs, and even within RCTs at varying follow-up time points.
This lack of detail and uncertainty of what was undertaken surgi-
cally precludes understanding of what intervention was really
evaluated and how it should be instituted in clinical practice to
gain the desired treatment effects for patients with POH. This re-
view has demonstrated the need for improved focus on the defi-
nitions, descriptions, and reporting of surgical interventions in
POH management to assist in the development of better RCTs in
the future.

The reporting of complexity of surgical interventions more
generally has been described in previous systematic
reviews>**3>_ One previous systematic review'®> was undertaken
on 80 surgical RCTs reporting on 160 trial interventions. It dem-
onstrated that descriptions of the intervention were provided for
80 per cent of interventions, with attempts to standardize in
nearly 50 per cent and assessments of fidelity in only 28 per cent
of RCTs. Some information regarding the context of the interven-
tion was provided in 90 per cent of RCTs, but only 34 per cent pro-
vided detail on the expertise of the participating surgeons®. A
recent paper® examined the reporting of otolaryngology RCTs
against the TIDIER reporting standards and noted that, in the 173
RCTs reviewed, there was less than 60 per cent adherence to the
TIDIER standards. Although approximately 70 per cent of trials
reported details regarding the context of where the intervention
was provided, less than 50 per cent reported the expertise of
those providing the intervention, and less than 10 per cent of tri-
als reported an effort to assess treatment adherence or fidelity>°.
However, the variable adherence to elements of CONSORT-NPT
and TIDIiER demonstrated in these reviews may relate to the lack
of detail illustrating how these standards can be met in surgical
trials®®. Development of more specific and more fully explained
reporting standards for surgical trials would improve the quality
of research in the field.

There remains equipoise amongst the surgical community re-
garding the optimal management strategy for POH. Huddy and
colleagues® surveyed members of the European Association for
Endoscopic Surgery (EAES) about their practice for POH manage-
ment. Of the 503 surgeons who participated in the survey, 7 per
cent routinely used mesh to reinforce the hiatus, 60 per cent
used mesh selectively, and 33 per cent never used mesh. Of
those who used mesh, 67 per cent preferred synthetic mesh to bi-
ological absorbable mesh. Interestingly, this survey® was con-
ducted in 2015 and 58 per cent of participating surgeons stated
they had not changed their practice in the previous 5 years.
Recognizing that most of the RCTs that are the subject of the pre-
sent study had been published before this EAES survey indicates
that these trials may not have had a significant influence on
practice for this surgical group.

The equipoise extends into specialist society clinical practice
guidelines. The EAES recommendations on gastro-oesophageal
disease? state that hiatus hernias should be graded using an ap-
propriate classification, but then also state that this grading has
little relevance to the operative strategy for an ‘experienced’ sur-
geon. This guideline states that mesh reinforcement is indicated
for ‘large hiatal defects’, but does not further define this. The
Society of American Gastrointestinal and Endoscopic Surgeons
(SAGES) guidelines on hiatal hernia® recommend management of
POH according to Barrett’s topographical classification®. This
guideline further recognizes that there is discrepancy on the

definition of large POH in the literature, but goes on to define it as
greater than one-third of the stomach in the chest. However, how
this assessment should be made, by either endoscopy, contrast
studies or cross-sectional imaging, is not detailed. Finally, it
states that there is inconclusive long-term evidence to support or
refute the placement of mesh at the hiatus®’. Neither guideline
indicates how best to define recurrence and what investigations
should be completed to evaluate for this outcome. In the RCTs in-
cluded in the present review, many used contrast imaging to
grade the size of hiatus hernia and define recurrence, but re-
search indicates that this may not be the most accurate method
of assessment®®. This suggests further efforts need to be made to
establish agreement on POH management.

This article has uniquely summarized the definitions and opera-
tive components used in all published RCTs on POH to date, but it
is subject to some limitations. The CONSORT-NPT, TIDiER and
Blencowe frameworks were published between 2014 and 2017, after
the included RCTs were designed. However, the elements described
are not especially novel and relate to how surgical interventions
are delivered in clinical practice. The literature search has been re-
stricted to the English language, which may mean that some non-
English RCTs have been missed. Finally, as this study relied on the
full-text RCT publications, it is possible that aspects of trial practice
or operative management may have occurred but not been docu-
mented. However, these publications are the most common way
for the RCTs to influence clinical practice.

This study’s findings suggest the research field could be
improved considerably by an international consensus guideline
and the construction of a core outcome set. The recent
International Consensus Regarding Preoperative Examinations
and Clinical Characteristics Assessment to Select Adult Patients
for Antireflux Surgery (ICARUS) guidelines® developed defini-
tions and standards for the preoperative work-up for patients un-
dergoing antireflux surgery. Similar work to develop agreed
definitions in POH, in particular for POH size, preoperative assess-
ment, and how to assess for and define recurrence, would ad-
dress many of the deficiencies in the literature that this study
has identified. Encouraging journals and funders to adopt the
CONSORT-NPT, TIDiER and Blencowe frameworks in the report-
ing of surgical trials would facilitate a greater understanding of
what has been conducted in RCTs and what needs to be done to
replicate their findings in clinical practice. Finally, a standardized
set of outcomes that should be measured and reported in trials of
POH, known as a core outcome set, should be developed. These
have been applied successfully in oesophagectomy*’ and bariat-
ric surgery*!. From this study, important factors to consider in a
core outcome set may include patient perspectives such as dys-
phagia, symptomatic recurrence and quality of life, as well as ob-
jective surgical factors such as recurrence and how defined
(Appendix S1). This will facilitate trial interventions to be com-
pared more accurately and permit better discussion between
patients and surgeons about POH management.

The lack of detail on the surgical intervention and outcomes
in the included RCTs on POH repair prevents full understanding
of what intervention was delivered and the associated effects.
This review has demonstrated that there is need for greater focus
on the definitions, descriptions and reporting of surgical inter-
ventions in POH management to facilitate the design of practice-
changing clinical trials. Greater use of the CONSORT-NPT, TIDiER
and Blencowe frameworks would enhance understanding and
real-world application of future trials of mesh hiatal reinforce-
ment. The next step in the area should be a core outcome set and
international consensus work on POH repair.
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