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AIM: Gastroesophageal reflux disease (GERD) is prevalent in the Middle East, with hiatal hernia (HH) reported in nearly 30% of pa-
tients with GERD in Saudi Arabia. Management primarily involves lifestyle modifications and proton pump inhibitor therapy; however,
patients with persistent symptoms may require surgical intervention. This study sought to establish expert-driven, best-practice recom-
mendations to improve clinical outcomes in themanagement of HH through a Saudi-led structured expert consensus that also incorporated
perspectives from the wider Middle East region.
METHODS: A structured expert consensus approach was conducted. A steering group of four experts collaboratively developed and
ratified 32 Likert-scale statements encompassing five clinical domains: referral criteria, mesh utilization, risk mitigation, best practices,
and guideline requirements. The ratified statements were subsequently distributed through a single-round online survey to surgeons
performing HH repair across the Middle East, with a predefined consensus threshold of ≥75% agreement for each statement.
RESULTS: A total of 61 responses were analyzed, including 54 (88.5%) from Saudi Arabia and 7 (11.5%) from other Middle Eastern
countries (Jordan, Qatar, Kuwait, Egypt, and the United Arab Emirates). Respondents comprised general surgeons (n = 42), thoracic
surgeons (n = 8), upper gastrointestinal/bariatric surgeons (n = 8), and other specialists (n = 3). Nearly 40% of respondents had more than
10 years of specialty experience. Of the 32 statements, 31 (96.9%) achieved consensus (≥75%), with only one statement—regarding
mesh use for hernias 4–6 cm—not reaching consensus (67%). Based on these findings, nine recommendations were developed addressing
referral pathways, diagnostic evaluation, surgical indications, and mesh utilization.
CONCLUSIONS: Strong agreement across 31 of 32 statements among predominantly Saudi surgical experts reflects a shared recognition
of challenges and areas for improvement in GERD and HHmanagement. These findings provide a foundation for the future development
of standardized care pathways for the diagnosis, referral, and surgical management of symptomatic HH, primarily within Saudi Arabia
while also informing broader clinical practice across the Middle East.
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Introduction
Hiatal hernia (HH) is defined as the protrusion of abdom-
inal contents into the thoracic cavity through an enlarged
esophageal hiatus [1]. HH is an important anatomical
risk factor for the development of gastroesophageal re-
flux disease (GERD) and may increase the risk of reflux-
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related complications through impaired lower esophageal
sphincter (LES) pressure, transient LES relaxations, re-
duced esophageal acid clearance, and delayed gastric emp-
tying [2]. GERD is among the most frequently encoun-
tered conditions in gastroenterology, surgery, and primary
care practice [3] and is associated with significant morbid-
ity. Chronic acid exposure leads to esophageal mucosal in-
jury, which may progress to erosive esophagitis and Bar-
rett’s esophagus. Evenmild GERD can substantially impair
quality of life, affecting physical activity, sleep quality, and
overall well-being [4]. From a healthcare systems perspec-
tive, GERD is highly prevalent in theMiddle East, reaching
up to 45% in Saudi Arabia [2], thereby placing a consider-
able burden on healthcare services.
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The diagnostic pathway for HH typically begins in pri-
mary care with presentation of GERD symptoms, including
heartburn, acid regurgitation, food regurgitation, and occa-
sional choking episodes [5]. Persistent symptoms despite
a trial of proton pump inhibitors (PPIs) and lifestyle modi-
fication may warrant referral for further evaluation. Diag-
nostic workup commonly includes upper endoscopy, often
complemented by barium swallow radiography and high-
resolution esophageal manometry, which together can as-
sist in identifying HH and evaluating reflux severity [3,6,7].
The 2024 Lyon Consensus 2.0 has further refined the diag-
nostic criteria for definitive evidence of pathological reflux
[8]. The Saudi Gastroenterology Association recommends
6–8 weeks of standard-dose PPI therapy or potassium-
competitive acid blocker treatment in patients without ex-
traesophageal manifestations of GERD [7]. In Saudi cohort
study of patients undergoing endoscopy for upper gastroin-
testinal symptoms, HH has been reported in approximately
30% of patients [2].
Surgical repair of HH is associated with a risk of recur-
rence, which increases in the presence of obesity, type III
HH, and a delay of more than 3 years between diagno-
sis and surgery. Additional risk factors include advanced
age, emergency presentation, and limited surgeon experi-
ence [9]. The choice of surgical approach is multifactorial
and may include laparoscopic complete or partial fundo-
plication, particularly in cases with esophageal dysmotil-
ity or subjective dysphagia. Long-term comparative study,
including findings from the LOTUS trial, has shown sus-
tained symptomatic improvement following laparoscopic
antireflux surgery [10]. Mesh reinforcement may be con-
sidered in patients with risk factors for recurrence, espe-
cially in large HH, defined by defect size ≥7 cm, ≥50%
intrathoracic gastric herniation, or hiatal surface area >10
cm2 [11]. However, the use of mesh remains controversial;
some surgeons avoid crural prostheses due to concerns re-
garding long-term outcomes and potential challenges in re-
vision surgery [12], whereas others advocate its use in large
hernias to reduce recurrence risk [13].
The aim of this consensus was to identify best-practice ele-
ments in the diagnosis and surgical management of HH and
to formalize these practices, with a primary focus on Saudi
practice patterns informed by additional regional input from
the Middle East.

Methods
Study Design

This study employed a structured expert consensus method-
ology (Fig. 1) to identify current barriers to care and de-
termine practical strategies to improve clinical practice in
Saudi Arabia and the broader Middle East. Consensus de-
rived through structured methods is considered more re-
liable than individual expert opinion [14,15]. Such ap-
proaches address common limitations of informal group
discussions, including dominance by a few participants,

peer pressure to conform, and group bias in decision-
making [16]. Unlike the traditional Delphi process, the
present study did not involve multiple rounds of external
rating with controlled feedback between rounds. A single-
round structured consensus survey was intentionally se-
lected a priori to balance methodological rigor with feasi-
bility and to maintain respondent engagement within the re-
gional surgical community.

Steering Group and Statement Development

A steering group was established based on published litera-
ture, current roles in HHmanagement, and regional clinical
practice in the Middle East. It comprised three consultant
surgeons and one advanced therapeutic endoscopist from
Saudi Arabia. The group convened in March 2023 to dis-
cuss HH and GERD diagnosis, surgical referral pathways,
and the use of mesh in HH repair.
Five domains were identified: (A) patients appropriate for
surgical referral in GERD, (B) indications for mesh use, (C)
mesh-related risk mitigation, (D) best practice in the man-
agement of referred GERD patients, and (E) guideline re-
quirements. Based on these domains, 32 statements were
initially developed. Following independent review by each
steering-group member, 22 statements were accepted with-
out modification, whereas 10 underwent revision before fi-
nal ratification by the steering group prior to dissemination.

Survey Distribution and Analysis

A single-round online survey was distributed using Mi-
crosoft Forms (Microsoft Corporation, Redmond, WA,
USA; https://forms.office.com) through snowball sampling
via the steering group’s professional networks. Four pre-
defined completion criteria, all of which had to be met for
the survey period to conclude, were specified: (i) a 6-month
data collection period (May–October 2023); (ii) a minimum
of 50 responses; (iii) at least 90% of statements reaching
consensus; and (iv) a predefined consensus threshold of
≥75% agreement per statement. These thresholds were es-
tablished a priori to balance methodological rigor with the
practical constraints of recruiting a specialized regional sur-
gical workforce. A minimum of 50 responses was selected
to exceed the panel sizes commonly reported for structured
surgical Delphi and consensus exercises, which typically
comprise 10–50 participants [14,16], thereby providing a
stable estimate of agreement for a niche subspecialty pop-
ulation. A per-statement agreement threshold of ≥75% re-
flects a widely applied benchmark for defining consensus
in the Delphi and consensus-survey literature [14,16]. The
requirement that at least 90% of statements reach consensus
was intended to validate the overall coherence of the state-
ment set and the adequacy of statement development be-
fore the findings were synthesized into recommendations.
Finally, the 6-month data collection window was selected
to allow sufficient time for snowball dissemination across
the region while maintaining respondent engagement and

https://forms.office.com
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Fig. 1. Workflow illustrating the structured expert consensus survey. GERD, gastroesophageal reflux disease; HH, hiatal hernia.
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decreasing temporal drift in clinical practice during data
collection. Only responses from participants based in the
Middle East were included. Statements demonstrating bor-
derline agreement (75%–80%), together with the sole non-
consensus statement regarding mesh use in 4–6-cm hernias,
were reviewed post hoc by the steering group. Following
deliberation, the group concluded that conducting a repeat
survey was unlikely to meaningfully alter agreement lev-
els, given the consistency of the underlying clinical evi-
dence and the relative homogeneity of the respondent co-
hort. Consequently, the original survey findings were re-
tained and reported transparently without undertaking fur-
ther rounds of re-surveying.
Each statement was rated using a 4-point Likert scale
(“strongly agree”, “tend to agree”, “tend to disagree”,
“strongly disagree”). Agreement was defined as the com-
bined proportion of “strongly agree” and “tend to agree”
responses. Collected demographic variables included geo-
graphic region within the Middle East, surgical specialty,
and years of clinical practice. Implied informed consent
was obtained through voluntary survey completion and sub-
mission; as the study collected anonymous opinions from
healthcare professionals and did not involve patient data or
identifiable personal information, formal ethical approval
was not required. Completed responses were analyzed us-
ing descriptive statistics (arithmetic agreement scores) in
Microsoft Excel version 16 (Microsoft Corporation, Red-
mond, WA, USA). The results were subsequently reviewed
by the steering group, which synthesized the rated state-
ments into nine final clinical recommendations.

Results
A total of 61 responses meeting the inclusion criteria were
analyzed. Most responses were from Saudi Arabia (n = 54),
with additional responses from Jordan (n = 2), Qatar (n =
2), Kuwait (n = 1), Egypt (n = 1), and the United Arab Emi-
rates (n = 1). Consequently, respondents from Saudi Arabia
represented 88.5% of the analyzed responses, and the find-
ings should therefore be interpreted as primarily reflecting
clinical practice patterns in Saudi Arabia, supplemented by
limited regional input from other Middle Eastern countries.
Responses by specialty included general surgery (n
= 42), thoracic surgery (n = 8), upper gastrointesti-
nal/bariatric/metabolic surgery (n = 8), minimally inva-
sive/advanced laparoscopic surgery (n = 1), colorectal
surgery (n = 1), and gastroenterology (n = 1). Twenty-
four respondents (39.3%) had more than 10 years of spe-
cialty experience, and approximately two-thirds reported
more than 5 years of specialty experience.
Of the 32 statements, 31 (96.9%) achieved consensus
(≥75%), while 1 (3.1%) did not meet the predefined thresh-
old. The statements and corresponding consensus levels are
presented in Table 1. Overall agreement levels are shown
in Fig. 2, where statement numbers correspond directly to
those listed in Table 1.

Following review and synthesis of the 32 rated statements,
the steering group developed nine clinical recommenda-
tions (Table 2 summarizes the relationship between the rec-
ommendations and their supporting statements):
1. Patients presenting with GERD symptoms should un-
dergo at least a 4-week trial of lifestyle modification and
medical therapy prior to referral for endoscopy or surgical
evaluation.
2. All patients with GERD should have access to endo-
scopic evaluation following failure of a 4-week trial of
lifestyle and medical management.
3. Following unsuccessful medical and lifestyle therapy,
further evaluation with endoscopy, barium swallow radiog-
raphy, esophageal manometry (when clinically indicated),
and ambulatory pH monitoring should guide subsequent
management.
4. Early surgical referral should be considered for patients
who are intolerant of or decline PPI therapy, those with LES
pressure <10 mmHg, those with DeMeester score >14.72,
diabetic patients with GERD, patients undergoing primary
bariatric surgery with GERD, and post-bariatric patients
with persistent GERD.
5. All patients should be informed of non-surgical treatment
options prior to surgical referral, with emphasis on lifestyle
modification and conservative management alongside an-
tireflux therapy.
6. Complete diagnostic results and a comprehensive clini-
cal history should accompany all referrals for surgical eval-
uation.
7. The use of mesh should be individualized based on clini-
cal judgment, with consideration in complex cases, includ-
ing hernias measuring 5–10 cm, weakened hiatal muscula-
ture, or recurrent HH.
8. Patients should receive preoperative counseling regard-
ing risks, potential complications, and postoperative activ-
ity restrictions to reduce recurrence risk.
9. Postoperative follow-up should occur within 6 months of
surgery, and patients should be counseled on the importance
of adherence to follow-up visits.

Discussion
Principal Findings
This structured expert consensus survey achieved consen-
sus on 31 of 32 statements (96.9%) regarding HH referral
andmanagement among surgeons practicing predominantly
in Saudi Arabia. The high level of consensus demonstrates
substantial agreement among Saudi-based experts across
most aspects of HH care; however, this finding should be
interpreted in the context of a respondent population that
was predominantly Saudi (88.5%) with limited representa-
tion from other Middle Eastern countries. Where appropri-
ate below, we distinguish between agreement generated by
the present consensus exercise and the external clinical ev-
idence cited to support the plausibility of each recommen-
dation.
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Table 1. Approved statements disseminated for response and corresponding levels of agreement.
No. Statement Agreement

Domain A: Which patients should be referred for surgery in GERD with hiatal hernia
1 Access to diagnostic modalities for GERD with hiatal hernia is not universally available across the Middle East. 84%
2 Access to diagnosis of GERD with hiatal hernia varies across the Middle East. 92%
3 A 4-week trial of medical therapy (e.g., PPIs) should be completed prior to referral for surgical evaluation. 82%
4 The quality of surgical referrals varies across the Middle East. 95%
5 Greater consistency in referral practices from gastroenterology would be beneficial. 100%
6 A 4-week stepwise trial of interventions should be completed prior to escalation of treatment and endoscopic evaluation. 84%
7 Patients with persistent GERD symptoms after 4 weeks should be reconsidered for surgical referral. 87%
8 Patients with GERD who are unable to tolerate or are contraindicated for PPI therapy should be referred for surgical intervention. 77%
9 Patients with a LES pressure <10 mmHg should be considered for hiatal hernia surgery. 87%
10 Patients with a DeMeester score >14 should be referred for hiatal hernia surgery. 98%
11 Patients with diabetes and GERD should be considered for surgical referral for hiatal hernia. 75%
12 Patients undergoing bariatric surgery with GERD should be considered for surgical referral. 82%
13 Patients with persistent GERD following bariatric surgery should be referred for surgical evaluation. 93%
Domain D: Best practice for patients with GERD referred for surgery
14 Patients should be counseled regarding the importance of continued medical and conservative management options. 100%
15 Preoperative endoscopy should be routinely performed in bariatric patients prior to surgery. 92%
16 Postoperative endoscopic evaluation should be performed in bariatric patients within 1 year of surgery. 93%
17 All patients should undergo comprehensive gastroenterological evaluation within 18 months prior to surgery. 95%
18 All surgical referrals should be accompanied by complete investigation results. 100%
19 All patients should have complete and documented medical records available at referral. 100%
20 All patients should be offered a non-surgical treatment plan prior to surgical referral. 100%
21 Patients who fail non-surgical therapy should be referred for surgical evaluation. 98%
22 Surgeons should verify and review all referral documentation upon receipt. 100%
Domain B: Patients in whom mesh is most appropriate
23 Mesh may be most appropriate for hiatal hernias measuring 4–6 cm in diameter. 67%
24 Mesh may be most appropriate for complex hiatal hernias measuring 5–10 cm. 98%
25 Mesh may be considered in patients with weakened hiatal musculature, such as older patients. 92%
26 Mesh may be considered in recurrent hiatal hernia cases. 98%
Domain C: Patient education and risk mitigation
27 Patients should receive proactive education regarding risks and potential complications. 98%
28 Patients should be advised on postoperative lifestyle modifications, including activity restrictions to reduce recurrence risk. 93%
29 Patients should be counseled on the importance of postoperative follow-up. 100%
30 Postoperative follow-up should occur within 6 months of surgery. 100%
Domain E: Guideline development and applicability
31 Expert consensus guidelines can improve detection and management of GERD and hiatal hernia in the Middle East. 98%
32 International guidelines are not always directly applicable to local practice settings. 92%

GERD, gastroesophageal reflux disease; PPIs, proton pump inhibitors; LES, lower esophageal sphincter.

Several patterns within our own consensus datamust be em-
phasized before these findings are situated against the wider
literature. First, the agreement was strongest and most
uniform for statements concerning documentation, refer-
ral completeness, counseling on non-surgical options, and
postoperative follow-up, each of which reached an agree-
ment of 100% (statements 5, 14, 18–20, 22, 29, and 30).
This near-unanimity across process-of-care items, rather
than across specific technical indications, indicates that the
surveyed surgeons perceive the principal gaps in regional
HH care to lie in pathway organization and communica-
tion rather than in operative technique. Second, the low-
est levels of agreement clustered around just two areas—
the size threshold for mesh reinforcement and the inclusion

of diabetes as a stand-alone referral criterion—identifying
these as the specific points of genuine clinical equipoise
within the panel, each of which is examined in detail be-
low. Notably, even the single non-consensus statement was
internally consistent with the strong agreement reached on
the adjacent mesh indications, suggesting that disagreement
was confined to an ambiguously specified size band rather
than to the principle of selective mesh use. Taken together,
these internal patterns—rather than the external literature
alone—define the contribution of this consensus and frame
the interpretation that follows.
Trial of conservative management: Respondents agreed
that access to definitive diagnostic evaluation for GERD
with HH is not universally available (84%) and that diag-
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Fig. 2. Consensus agreement levels across statements, grouped and colour-coded by clinical domain. The dashed grey line indicates
the predefined consensus threshold (75%), and the dashed blue line indicates the threshold for very strong agreement (90%). Statement
numbers correspond to those listed in Table 1.

nostic availability varies across theMiddle East (92%). The
steering group adopted a 4-week threshold for the initial
trial of lifestyle modification and medical therapy based on
two considerations. First, the consensus reflected the prag-
matic recognition that a substantial proportion of patients
in the region present after prolonged self-medication and
delayed primary care assessment. Consequently, the 6–8
week course of standard-dose PPI or potassium-competitive

acid blocker therapy recommended by the 2024 Saudi Gas-
troenterology Association consensus [7], as well as the 8-
week trial recommended by the 2022 American College
of Gastroenterology guideline [3], may have already been
completed before a patient’s initial specialist consultation.
Second, the 4-week threshold was intended to identify the
point at which persistent symptoms despite supervised ther-
apy should prompt objective diagnostic evaluation, rather
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Table 2. Mapping of final clinical recommendations to supporting consensus statements and corresponding levels of agreement.
Rec. No. Recommendation (summary) Supporting statements (Table 1) Agreement range

1 4-week trial of lifestyle and medical therapy before referral. S3, S6 82–84%
2 Endoscopic access after failed 4-week trial. S1, S2, S6, S7 84–92%
3 Comprehensive workup (endoscopy, barium swallow, manometry, pH) after

failed therapy.
S15, S17, S21 92–98%

4 Early referral for PPI-intolerant, LES <10, DeMeester >14.72, diabetes,
bariatric, post-bariatric.

S8, S9, S10, S11, S12, S13 75–98%

5 Inform patients of non-surgical options before referral. S14, S20 100%
6 Complete diagnostics and history with all referrals. S5, S18, S19, S22 100%
7 Mesh use individualized; consideration in 5–10 cm, weak hiatus, recurrent HH. S24, S25, S26 92–98%
8 Preoperative counseling on risks and activity restrictions. S27, S28 93–98%
9 Postoperative follow-up within 6 months and adherence. S29, S30 100%

HH, hiatal hernia. The identifiers in the Supporting Statements column (e.g., S3, S6) denote the corresponding statement numbers listed in Table 1.
For example, S3, S6 refer to statements 3 and 6, respectively. The Agreement Range column reports the lowest and highest agreement values among
the supporting statements for each recommendation.

than serve as the minimum total duration of medical treat-
ment. We acknowledge that this differs from the 6–8-week
threshold cited in the Introduction and recommend that lo-
cal implementation strategies adapt the treatment duration
according to the timing of patient presentation within the
respective healthcare setting.
Certain patient populations may benefit from earlier sur-
gical referral, including those with significant comorbidi-
ties or contraindications to medical therapy, patients with
Los Angeles grade C or D esophagitis, those with extrae-
sophageal symptoms that respond poorly to medical man-
agement, and those unable to afford long-term pharma-
cologic therapy. The American Society for Gastrointesti-
nal Endoscopy guidelines recommend using the lowest ef-
fective PPI dose for the shortest duration necessary [17].
Lifestyle modification should include weight loss, smok-
ing cessation, head-of-bed elevation, and avoidance of late
evening meals [17]. The ICARUS international consen-
sus [18] supports surgical candidacy in patients with GERD
symptoms and endoscopically confirmed HH.
Surgical referral criteria: The panel reached consensus on
several physiological and comorbidity-based referral cri-
teria, each of which aligns with established external evi-
dence. There was agreement that a hypotensive LES (<10
mmHg) should prompt referral—a well-recognized mecha-
nism in GERD associated with increased reflux burden, for
which fundoplication has been shown to restore the antire-
flux barrier in appropriately selected patients [19,20]. Con-
sensus on a DeMeester-based threshold likewise reflects the
historically established criterion for abnormal esophageal
acid exposure (>14.72), based on the original Johnson and
DeMeester 24-h pH monitoring scoring system [21]; we
note that the survey statement (Statement 10, Table 1)
used a simplified rounded value of >14, a pragmatic word-
ing choice rather than a distinct clinical cutoff. Notably,
the agreement for the diabetes- and bariatric-related crite-
ria was weaker (75% and 82%, respectively). These val-
ues reflect expert consensus among predominantly Saudi

respondents rather than direct outcome-based evidence in
this regional population. Therefore, prospective valida-
tion is warranted. However, the underlying associations
are themselves well-established—diabetes is linked to au-
tonomic neuropathy, delayed gastric emptying, and more
severe GERD, with esophageal dysmotility reported in up
to 63% of patients [22], and the association between obe-
sity, GERD, and HH is well-documented [23], with the con-
sensus regarding bariatric patients reflecting the need for
careful evaluation and individualized management in this
population [24].
Preoperative workup timing: The panel reached strong
consensus (95% agreement) that a preoperative evaluation
within 18months is acceptable for theMiddle East—a prag-
matic extension of the 12-month interval recommended by
the ICARUS consensus that likely reflects regional vari-
ations in healthcare access while maintaining clinical ad-
equacy. The steering group nevertheless recommends a
12-month preoperative evaluation interval as the preferred
standard where feasible.
Documentation and follow-up: The panel reached a unan-
imous agreement (100%) on documentation standards for
surgical referrals, and a strong consensus on structured
postoperative follow-up and endoscopic surveillance. This
unanimity reflects the recognition of real gaps in current
practice: a previous study from Riyadh identified signifi-
cant deficiencies in the documentation of investigation re-
sults, treatment details, and clinical examination findings
[25]. The emphasis on follow-up is particularly relevant
given that GERD symptoms may take up to 6 months to
become clinically evident following bariatric surgery [26].
Mesh utilization: The only statement not reaching consen-
sus concerned mesh use in HH measuring 4–6 cm in diam-
eter (67% agreement), reflecting ongoing controversy re-
garding reinforcement in moderate-sized defects. We ac-
knowledge that Statement 23 (4–6 cm) and Statement 24
(5–10 cm) overlap in the 5–6-cm range, which likely con-
tributed to the markedly different agreement levels (67%
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vs. 98%). This overlap likely reflects variability in re-
spondents’ thresholds for mesh use in moderate-sized de-
fects rather than a true disagreement in clinical opinion.
Future iterations of this work should refine size categories
to ensure that they are mutually exclusive (e.g., <4 cm,
4 to <6 cm, 6 to <10 cm, and ≥10 cm). By contrast,
the panel reached a strong consensus for mesh use in
larger hernias (5–10 cm, 98%), weak hiatal musculature
(92%), and recurrent HH (98%). These positions are well-
supported externally. The 2024 SAGES guidelines ac-
knowledge the uncertainty in moderate-sized defects and
recommend shared decision-making between surgeons and
patients when considering mesh reinforcement [27], while
a systematic review by Lima et al. [28] evaluating biosyn-
thetic mesh reported recurrence rates ranging from 0.9% to
25%, with no reported cases of mesh erosion or explanta-
tion, supporting the acceptable safety profile of newermate-
rials. The panel’s positions on larger and recurrent hernias
are likewise consistent with the EAES 2023 rapid guide-
lines, which support mesh consideration in paraesophageal
hernias based on individualized patient factors [29], and
with additional regional and single-center data on newer-
generation biosynthetic mesh [30,31,32]. Finally, the word-
ing of the statement may have influenced response variabil-
ity; specifying “biosynthetic resorbable mesh” rather than
the generic term “mesh” might have resulted in higher lev-
els of agreement.

Strengths and Limitations

This study has several strengths. It represents the first
Saudi-led structured expert consensus, with regional input
from the Middle East, addressing HH referral and man-
agement. The structured methodology provided a transpar-
ent and reproducible approach to aggregating expert opin-
ion while minimizing the influence of dominant partici-
pants. The high consensus rate (96.9%) and participation of
surgeons from multiple subspecialties further enhance the
credibility and clinical relevance of the recommendations.
Several limitations should be acknowledged. The predom-
inance of responses from Saudi Arabia (88.5%) limits the
generalizability of findings across the broader Middle East
region. External respondents completed a single round
of structured ratings without the opportunity to revise re-
sponses following controlled feedback. As a result, the
methodology more closely reflects a structured consensus
survey rather than a traditional multi-round Delphi process.
This distinction should be considered when interpreting
agreement levels, particularly for statements with border-
line consensus (75%–80%) or non-consensus results (67%).
The snowball sampling approach may have introduced se-
lection bias, potentially favoring surgeonswith practice pat-
terns similar to those of the steering group. The study did
not include input from patients or primary care physicians,
who are often involved in the initial diagnosis and refer-
ral of GERD. Finally, while structured expert consensus is

appropriate for aggregating existing knowledge into prag-
matic recommendations, it does not generate new clinical
evidence but rather reflects expert opinion grounded in ex-
isting literature and clinical experience.

Conclusions
This structured expert consensus survey demonstrates
strong agreement among predominantly Saudi surgeons re-
garding optimal approaches to HH referral and manage-
ment. The overall consensus rate of 96.9% (31/32 state-
ments) provides a basis for the future development of stan-
dardized care pathways, although readiness for implemen-
tation will require additional assessment of feasibility, re-
source requirements, organizational capacity, and patient
outcomes. The nine resulting recommendations address the
full patient pathway, from initial presentation with GERD
through referral criteria, indications for mesh use, and post-
operative follow-up. These recommendations are intended
primarily for Saudi clinical practice and may serve as a
starting point for adaptation across the broaderMiddle East.
Implementation studies are needed to evaluate their effect
on variation in clinical practice and on timely, appropriate
management of symptomatic HH.
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