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Abstract
Purpose: Hip arthroscopy (HAS) evidence has expanded rapidly, but
methodological quality and conclusions vary. This umbrella review of con-
temporary meta‐analyses published January 2020–October 2025 aimed to
(i) identify eligible reviews, (ii) appraise methodological quality (AMSTAR 2)
and review‐level risk of bias (ROBIS), (iii) quantify evidence overlap
(corrected covered area, CCA) and (iv) map concordance of conclusions.
Methods: We searched PubMed/MEDLINE, Embase and Epistemonikos
(2020–2025) for human HAS meta‐analyses with quantitative synthesis on
clinical effectiveness and safety. Two reviewers independently screened
records and extracted data (consensus/third‐reviewer adjudication). Quality
was assessed with AMSTAR 2, risk of bias with ROBIS, and evidence
overlap with CCA. No re‐pooling of primary data.
Results: From 5940 records, 44 meta‐analyses were included. AMSTAR 2
confidence was predominantly weak (≈7% high, 5% moderate; most criti-
cally low); ROBIS was low risk in just over half. Overlap was slight (low
redundancy). Across randomised/comparative syntheses, HAS yielded
superior short‐term improvements versus best‐practice nonoperative
care—most consistently for iHOT‐33 at ~8–12 months—attenuating by
~24 months and not uniformly meeting MCIDs. Limited long‐term data
suggest less radiographic osteoarthritis progression versus nonoperative
care. Versus open procedures, functional outcomes were similar with fewer
complications after HAS. Return‐to‐work was ~71% at ~115 days, return‐to‐
sport was high (elite ~94% at ~6–7 months; broader cohorts ~89%). More
recent evidence increasingly favours capsular closure and labral repair.
Preoperative intra‐articular injection ≤3 months before HAS was associated
with higher infection risk.
Conclusion: Evidence supports short‐term benefits and a good safety
profile for HAS, yet certainty remains limited. Prioritise patient selection and
standardised rehab; high‐quality long‐term studies are needed.
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Level of Evidence: Level I, systematic umbrella review of meta‐analyses
on hip arthroscopy.
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INTRODUCTION

Hip arthroscopy (HAS) has evolved from a niche
diagnostic tool to a core hip‐preservation procedure for
conditions such as femoroacetabular impingement
syndrome (FAIS), labral tears and chondrolabral injury.
Consensus guidance—the Warwick Agreement—
formalised FAIS definitions (symptoms, clinical signs,
imaging) and unified terminology, anchoring current
indications and treatment principles [24]. Procedure
volumes have risen steeply over the past two decades
across health systems, driven by earlier diagnosis,
improved instrumentation and streamlined periopera-
tive care; large database studies show marked year‐
on‐year growth [10, 16]. Because HAS now informs
patient counselling and service planning, clinicians
and healthcare decision‐makers need reliable syn-
theses to navigate a heterogeneous primary literature
with variable indications, techniques, comparators and
outcomes).

In evidence hierarchies, systematic reviews and
meta‐analyses sit near the apex and provide structured
methods to collate and weigh results across studies.
The Oxford Centre for Evidence‐Based Medicine
(OCEBM) levels are widely used to grade evidence and
explicitly recognise rigorous systematic reviews in
decision‐making [59]. Because meta‐analyses inform
guidelines and clinical pathways, formal quality
appraisal is essential. A MeaSurement Tool to Assess
Systematic Reviews 2 (AMSTAR 2) offers a validated
tool to judge methodological quality of meta‐analyses
that include randomised and non‐randomised studies
[78]. Complementarily, Risk Of Bias In Systematic re-
views (ROBIS) assesses risk of bias at the review
level—from study identification to synthesis—helping
users distinguish reliable from potentially misleading
summaries [86]. Another challenge is redundancy:
multiple meta‐analyses often cover overlapping pri-
mary studies. Quantifying overlap (corrected covered
area, CCA) and mapping concordance of conclusions
help avoid double counting and clarify where findings
converge [44, 69].

Against this backdrop, an umbrella review focused
on HAS meta‐analyses can clarify what recent syn-
theses concludes, how trustworthy those conclusions
are, and where gaps remain ‐ supporting transparent,
evidence‐based recommendations for patient care and
future research prioritisation.

This umbrella review aimed to synthesise meta‐
analyses on HAS published from 1 January 2020
onward and to (i) identify eligible meta‐analyses, (ii)
appraise methodological quality (AMSTAR 2) and risk
of bias (ROBIS), (iii) quantify evidence overlap (CCA)
and (iv) map concordance of conclusions.

METHODS

Protocol and registration

A protocol for this umbrella review was prospectively
uploaded to the Open Science Framework (OSF; 28
September 2025; timestamped record). Reporting fol-
lowed PRISMA (Preferred Reporting Items for Sys-
tematic Reviews and Meta‐Analyses) 2020 [63] and
PRIOR (Preferred Reporting Items for Overviews of
Reviews) guidance for overviews of systematic re-
views [21].

Eligibility criteria

We included systematic reviews with quantitative syn-
thesis (meta‐analyses) on HAS in human patients,
published 1 January 2020–1 October 2025. Eligible
topics encompassed intra‐articular hip preservation
indications (e.g., FAIS, labral pathology) and reported
clinical effectiveness and/or safety (e.g., patient‐
reported outcome measures [PROMs], pain, return to
sport/work, complications, reoperation, THA conver-
sion). We excluded systematic/narrative/scoping re-
views without meta‐analysis, case series, technique
notes, cadaveric/biomechanical studies, editorials,
conference abstracts and retracted items. No language
restrictions were applied.

Information sources and search

We searched PubMed/MEDLINE, Embase and Epis-
temonikos from 1 January 2020, to 1 October 2025.
The prespecified PubMed core string was: ((hip
arthroscopy) OR (hip) OR (arthroscopy)) AND
((femoroacetabular impingement) OR (FAI)). This was
combined with filters/terms for meta‐analyses (e.g.,
publication type: meta‐analysis, systematic review;
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title/abstract contains ‘meta‐analysis’, ‘systematic
review’). Database‐specific adaptations were applied
for other sources. Reference lists of included meta‐
analyses were hand‐searched to identify additional
eligible meta‐analyses. All records were de‐duplicated
prior to screening. To maximise sensitivity, broad terms
were used. Although terms such as ‘arthroscopic’ were
not included as separate keywords, meta‐analyses on
femoroacetabular impingement are consistently in-
dexed under ‘hip arthroscopy,’ making missed eligible
reviews unlikely.

Study selection

Two reviewers (N.R. and M.V.) independently screened
titles/abstracts and assessed full texts against pre-
specified eligibility criteria. At the title/abstract stage,
records were retained if they mentioned HAS together
with FAI syndrome or a closely related intra‐articular
hip pathology (e.g., labral tear/chondrolabral injury).
Disagreements were resolved by consensus or third‐
reviewer (R.P.) adjudication. Reasons for full‐text
exclusion were recorded, and study selection is sum-
marised in a PRISMA 2020 flow diagram. At full text,
we included systematic reviews with quantitative syn-
thesis (meta‐analyses) reporting outcomes of HAS for
FAIS or related conditions and excluded narrative/
scoping reviews without meta‐analysis and studies not
centred on HAS.

Data extraction

Using a piloted form, two reviewers (N.R. and M.V.)
in duplicate extracted: bibliographic data; clinical
question/PICOS (population, intervention, comparator,
outcomes, study design); meta‐analytic methods
(databases, last search date, eligibility, risk‐of‐bias
tools, random‐effects model/heterogeneity estimator,
small‐study effects); number/type of primaries; pooled
outcomes (effect direction/summary as reported); and
authors' main conclusions. Primary data were not re‐
pooled.

Methodological quality and review‐level
risk of bias

Methodological quality of each included meta‐analysis
was appraised in duplicate with AMSTAR 2 (critical/
non‐critical domains and overall confidence) [78].
Review‐level risk of bias was assessed with ROBIS
(phases 2–3 domain judgments and overall risk) [86].
Methodological quality and review‐level risk of bias
were assessed by two reviewers (N.R. and M.V.), while
disagreements were reconciled by consensus.

Evidence overlap and redundancy

We constructed a citation matrix (meta‐analyses ×
primary studies) and calculated the CCA [44, 69] to
quantify overlap, categorising as slight <0.05, moderate
0.05–0.10, high 0.11–0.15, very high >0.15. Where
multiple meta‐analyses addressed the same question
with substantial overlap, we mapped concordance of
conclusions (favour, no important difference, and
inconclusive) and highlighted discordances.

Synthesis and reporting

Findings were presented narratively and in structured
evidence tables: topic, scope, AMSTAR 2 [78], ROBIS
[86], CCA [44, 69] and conclusion concordance. Where
meta‐analyses addressed comparable questions, we
summarised the direction and credibility of effects
without re‐meta‐analysing. Any deviations from the
prespecified OSF protocol by the authors of this
umbrella review were transparently reported.

RESULTS

Systematic review results

The literature search yielded 5940 records. After
removal of 3106 duplicates, 2834 records were ex-
cluded after title/abstract screening, leaving 78 records
for full‐text assessment [1–9, 11–15, 17–20, 22, 23,
25–43, 45–58, 60–62, 64–68, 70–73, 75–77, 79–85,
87–89]. After full‐text review, 34 records were ex-
cluded: (1) 19 systematic reviews without meta‐
analysis [4, 5, 12, 27, 32, 34, 40, 43, 47, 49, 52, 53, 56,
62, 64, 76, 80, 82, 83]; (2) 9 not HAS intervention meta‐
analyses (topic outside scope) [3, 13, 20, 28, 29, 67,
79, 81, 83]; (3) 4 mixed‐intervention reviews [23, 25,
55, 65, 88]; (4) one retracted record [37, 38]. Finally, 44
meta‐analyses were included in the present umbrella
review [1, 2, 6–9, 11, 14, 15, 17–19, 22, 26, 30, 31, 33,
35, 36, 39, 41, 42, 45, 46, 48, 50, 51, 54, 57, 58, 60, 61,
66, 68, 70–73, 75, 77, 84, 85, 87, 89] (Figure 1).

Description of the included meta‐analyses

Across 44 meta‐analyses (2020–2025) on HAS [1, 2,
6–9, 11, 14, 15, 17–19, 22, 26, 30, 31, 33, 35, 36, 39, 41,
42, 45, 46, 48, 50, 51, 54, 57, 58, 60, 61, 66, 68, 70–73,
75, 77, 84, 85, 87, 89], most addressed FAIS versus
nonoperative care; others examined technique (capsular
closure, labral repair vs debridement or reconstruction),
HAS versus surgical dislocation (open), athlete out-
comes, sex differences, revision HAS, femoral version
subgroups and perioperative risk. Meta‐analyses

| 3 of 27

 21971153, 2026, 1, D
ow

nloaded from
 https://esskajournals.onlinelibrary.w

iley.com
/doi/10.1002/jeo2.70640, W

iley O
nline L

ibrary on [23/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



typically pooled 3– >20 primary studies; the largest syn-
thesised 74 studies (213,604 patients). Outcomes com-
monly included PROMs (iHOT‐33, HOS‐ADL/SS,
mHHS, NAHS and HOOS), pain, MCID/PASS, revision/
THA conversion, return to sport/work and complications.
Random‐effects models predominated, but most meta‐
analyses did not specify the between‐study heteroge-
neity estimator. When reported, DerSimonian–Laird and
restricted maximum likelihood estimation (REML), both
estimators of between‐study heterogeneity, were most
common (Table 1).

Methodological quality

Across the 44 meta‐analyses, methodological quality
by AMSTAR 2 was predominantly weak: 3 (7%) high
[31, 72, 73], 2 (5%) moderate [11, 26], 7 (16%) low [2,

7, 9, 19, 33, 39, 68] and 32 (73%) critically low [1, 6, 8,
14, 15, 17, 18, 22, 30, 35, 36, 41, 42, 45, 46, 48, 50, 51,
54, 57, 58, 60, 61, 66, 70, 71, 75, 77, 84, 85, 87, 89].
The most frequent critical shortcomings were absence
of an a priori protocol/registration (Item 2; often NR), no
list and justification of excluded studies (Item 7; often N/
NR), not considering study risk of bias when inter-
preting results (Item 13; frequently PY/NR), and no
assessment/discussion of publication bias (Item 15;
often NR). In contrast, many meta‐analyses reported a
comprehensive search (Item 4; mostly Y), assessed
risk of bias of included studies (Item 9; often Y), and
used appropriate meta‐analytic methods (Item 11;
generally Y). Notably, only a small subset achieved
high confidence (e.g., King et al. [31] Ramadanov et al.
(1); [72] Ramadanov et al. (2) [73]), while a large
majority were downgraded by one or more critical
domains (Table 2, Figure 2).

Records identified from 1 
January 2020 to 1 October 2025
from 
- PubMed: (n=2280)
- Embase: (n=2785)
- Epistemonikos: (n=875) 
Total: (n=5940)

Records removed before 
screening:

Duplicate records removed 
(n=3106)
Records marked as ineligible 
by automation tools (n=0)
Records removed for other 
reasons (n=0)

Records screened
(n=2834) with κ=0.96

Records excluded
(n=2756)

Meta-analyses sought for 
retrieval (n=78) 

Reports not retrieved
(n=0)

Meta-analyses assessed for 
eligibility (n=78) with κ=1.00

Reports excluded:
- no meta-analysis performed

(n=19)
- no HAS meta-analyses

(n=9)
- mixed interventions (n=4) 
- this meta-analysis was 

retracted
Overall (n=34)Meta-analyses included in 

review (n=44)

Id
en
tif
ic
at
io
n

Sc
re
en
in
g

In
cl
ud
ed

F IGURE 1 PRISMA flow diagram. HAS, hip arthroscopy; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta‐Analyses.
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re
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p
ro
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‐

o
p
;
T
H
A

e
ffe

ct

u
n
cl
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in
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R
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Review‐level risk of bias

Using ROBIS, 24/44 meta‐analyses were at overall low
risk, 14/44 at high risk and 6/44 unclear. Domain‐level
patterns were broadly consistent: D1 (eligibility criteria)
was uniformly low risk. In contrast, D2 (identification/
selection of studies) frequently showed high risk,
reflecting concerns about search conduct and study
selection. D3 (data collection and appraisal) was
mostly low risk but included several high or unclear
judgments where extraction methods, duplicate pro-
cesses, or risk‐of‐bias assessments were insufficiently
reported. D4 (synthesis and findings) was generally low
risk, though a subset was rated high due to limitations
in synthesis methods or interpretation. Overall, most
meta‐analyses either met ROBIS standards or had
clearly identifiable weaknesses concentrated in D2
and, to a lesser extent, D3/D4 (Table 3, Figure 3).

Evidence overlap and redundancy

After de‐duplication by PMID/DOI, 448 unique primary
studies contributed to 620 total study inclusions across
44 meta‐analyses. This resulted in a corrected covered
area (CCA) of 0.029, indicating slight overlap (<0.05).
Accordingly, each primary study contributed an aver-
age of 1.38 inclusions, consistent with minimal redun-
dancy in the evidence base (Figure 4).T
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F IGURE 2 AMSTAR 2 summary across included meta‐analyses.
Stacked 100% bars show the distribution of AMSTAR 2 judgments for
the seven critical domains (Items 2, 4, 7, 9, 11, 13, 15) across 44 hip
arthroscopy meta‐analyses, plus overall confidence. Colour key—
items panel: grey = not reported, orange = no, light green = partially
yes, dark green = yes. Overall confidence panel: grey = critically low,
orange = low, light green =moderate, dark green = high. Visually,
many reviews show No/Not reported for protocol registration (Item 2),
a list/justification of excluded studies (Item 7), consideration of study
risk of bias when interpreting results (Item 13), and assessment of
small‐study/publication bias (Item 15). In contrast, domains on
comprehensive search (Item 4), risk‐of‐bias assessment of included
studies (Item 9) and appropriate meta‐analytic methods (Item 11)
perform better. Overall confidence skews towards critically low/low,
with relatively few moderate/high ratings.
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TABLE 3 Review‐level risk of bias (ROBIS).

Study
D1: Eligibility
criteria

D2: Identification/
selection

D3: Data collection
and appraisal

D4: Synthesis
and findings

Overall
ROBIS risk

Aamer et al. [1] Low High Low High High

Addai et al. [2] Low High Low Low High

Assaf et al. [6] Low Low Low Low Low

Bastos et al. [7] Low Low Unclear Low Unclear

Blaeser et al. [8] Low High High High High

Bolia et al. [9] Low High High High High

Casartelli et al. [11] Low Low Low Low Low

Cheong et al. [14] Low High Low Low High

Cohen et al. [15] Low Low Low Low Low

Dwyer et al. [17] Low High Low Low High

Elwood et al. [18] Low High Low Low High

Ferreira et al. [19] Low Low Low Low Low

Gatz et al. [22] Low Low Low Low Low

Huang et al. [26] Low Low Low Low Low

Kim et al. [30] Low Low Low Low Low

King et al. [31] Low Low Low Low Low

Krivicich et al. [33] Low Low Low Low Low

Kunze et al. [35] Low Low Low Low Low

Lameire et al. [36] Low Low Low Low Low

Lamo‐Espinosa
et al. [39]

Low Low Low Low Low

Lin et al. [41] Low High Unclear Low High

Liu et al. [42] Low High Unclear Low High

Lv et al. [45] Low Low Unclear Low Unclear

Mahmoud et al. [46] Low Low Low Low Low

Marshall et al. [48] Low Low Low Low Low

Martins et al. [50] Low Low Low Low Low

Migliorini et al. [51] Low Low Low Low Low

Migliorini et al. [54] Low Low High Low High

Mok et al. [57] Low Low Low Low Low

Ni et al. [58] Low Low Unclear Low Unclear

O'Connor et al. [60] Low Low High Low High

Owen et al. [61] Low High High Low High

Patel et al. [66] Low Low Unclear Low Unclear

Phillips et al. [68] Low Low Low Low Low

Qiao et al. [70] Low Low Unclear Low Unclear

Rahl et al. [71] Low High Unclear Low High

Ramadanov et al. [72] Low Low Low Low Low
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Synthesis and reporting

Across randomised and comparative evidence, HAS
provides superior short‐term improvement over best‐
practice nonoperative care on hip‐specific PROMs—
most consistently iHOT‐33 at ~8–12 months—with ef-
fects that attenuate by ~24 months and do not con-
sistently reach established MCID thresholds as
reported or applied within the included meta‐analyses
across instruments [7, 11, 17, 19, 22, 30, 39, 46, 57, 72,
73, 77, 89]. Several RCT‐based syntheses (3–7 trials;
n ≈ 500–1300) converge on superior iHOT‐33 at
8–12 months for surgery, while HOS‐ADL and other
scales show smaller or inconsistent advantages, and
intention‐to‐treat estimates are sensitive to crossover

and heterogeneity in PT protocols [17, 19, 39, 46, 57,
77]. Compared with surgical dislocation (open), HAS
shows similar functional gains with similar or fewer
complications, albeit sometimes smaller alpha‐angle
correction and internal rotation change [58, 70].

Return to activity

Return to work occurs in ~71% at a mean ~115 days,
with full duty in ~51% and higher rates in less strenuous
occupations [8]. Athletes generally fare well: elite
cohorts return in ~94% at ~6–7 months with improved
PROMs [18], and broader sport cohorts show ~89%
return with higher postoperative activity linked to
younger age, lower weight and better baseline HHS/
NAHS/HOS‐ADL [51]. Sex/gender differences are
notable: women have lower odds of return to sport at

TABLE 3 (Continued)

Study
D1: Eligibility
criteria

D2: Identification/
selection

D3: Data collection
and appraisal

D4: Synthesis
and findings

Overall
ROBIS risk

Ramadanov et al. [73] Low Low Low Low Low

Rathore et al. [75] Low Low Unclear Low Unclear

Schwabe et al. [77] Low Low Low Low Low

Wang et al. [84] Low Low Low Low Low

Weber et al. [85] Low Low Low Low Low

Wu et al. [87] Low Low Low Low Low

Zhu et al. [89] Low Low High Low High

Note: Overall ROBIS judgments were low in 24/44 (55%), high in 14/44 (32%) and unclear in 6/44 (14%). Domain patterns: D1 (Eligibility criteria) uniformly low risk;
D2 (Identification/selection) frequently high risk; D3 (data collection and appraisal) mostly low with several high/unclear judgments; D4 (synthesis and findings)
generally low with a subset high. Data are n (%).

Abbreviations: D1–D4, ROBIS domains; ROBIS, risk of bias in systematic reviews.

F IGURE 3 Risk of bias in systematic reviews (ROBIS) risk of bias
by domain and overall. Stacked bars show the proportion of reviews
rated low (green), high (red) and unclear (grey) for each ROBIS
domain (D1–D4) and Overall. Overall, ROBIS was low in 24/44
(55%), high in 14/44 (32%) and unclear in 6/44 (14%). By domain, D1
(eligibility criteria) was uniformly low; D2 (identification/selection)
showed the largest high component; D3 (data collection and
appraisal) was predominantly low with some high/unclear ratings;
and D4 (synthesis and findings) was mostly low with a smaller high
segment.

F IGURE 4 Evidence overlap across included meta‐analyses. (A)
Corrected covered area (CCA) indicates slight overlap (CCA =
0.029). (B) A total of 448 unique primary studies (blue) contributed to
620 total study inclusions across 44 meta‐analyses. (C) Duplicate
study inclusions (orange) totalled 172 (27.7%), yielding an average of
1.38 inclusions per primary study—consistent with minimal
redundancy in the evidence base.
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longer follow‐up (very low‐certainty evidence) [31],
though both sexes exceed MCIDs post‐HAS and
complication‐adjusted outcomes are broadly compa-
rable [61]. Driving performance (brake reaction time)
returns to baseline by 2–4 weeks (earlier for left‐sided
procedures) [6, 66]. Athletes and non‐athletes dem-
onstrate similar pain/function and reoperation at
~2 years [54]. In borderline dysplasia (BDH), isolated
HAS achieves short‐term PROMs comparable to nor-
mal coverage, suggesting BDH itself is not a contra-
indication when carefully selected [33].

Technique questions

Evidence on capsular management is mixed over time:
earlier comparative/meta‐analyses found no clear dif-
ference between closure and non‐closure [41, 42],
whereas more recent, larger syntheses and decision‐
analytic analyses favour closure, reporting slightly
higher mHHS/HOS‐ADL and lower complications and
THA conversion rates, at the cost of slightly longer
operative time [35, 45, 68]. For labral treatment, repair
generally outperforms debridement on mHHS, VAS
and satisfaction with similar complications rates, sup-
porting repair when feasible [87].

Structure–outcome and disease course

No consensus on an ‘optimal’ radiographic correction
exists; functional gains appear consistent despite var-
iable targets, with suggested postoperative means
around alpha angle ~44° and LCEA ~ 30° [15]. Higher
alpha angles predict more severe chondral damage
(OR ≈ 1.04 per degree) independent of age and LCEA;
men appear at higher risk overall [50]. Limited com-
parative data suggest HAS may reduce radiographic
OA progression versus nonoperative care at long‐term
follow‐up, without a clear signal for reduced THA con-
version [36].

Safety

Preoperative intra‐articular injections ≤3 months of
HAS are associated with increased postoperative
infection risk, whereas injections >3 months before
surgery show no increased risk [1]. Reported perio-
perative complications are generally low and lower with
HAS than with open techniques [58, 70].

Context/limitations

Several syntheses highlight heterogeneity, possible
publication bias and very low to moderate certainty for

many outcomes, particularly beyond 12 months and for
return‐to‐sport stratifications [9, 18, 31, 48, 61, 85].
Overall, the evidence supports HAS as an effective
intervention for FAIS—especially for short‐term symp-
tom and function improvement—with favourable safety
and return‐to‐activity profiles, while longer‐term com-
parative benefits remain uncertain and likely depend on
patient selection and technique.

DISCUSSION

Principal findings

This umbrella review synthesises 44 meta‐analyses on
HAS published since 2020. Across randomised and
comparative evidence, HAS provides superior short‐
term improvement over best‐practice nonoperative
care, most consistently for iHOT‐33 at ~8–12 months,
with attenuation by ~24 months and inconsistent MCID
attainment across instruments [7, 11, 17, 19, 22, 30, 39,
46, 57, 72, 73, 77, 89]. Compared with surgical dislo-
cation (open), HAS achieves comparable functional
gains with lower complication rates, despite occasion-
ally less alpha‐angle correction and internal rotation
change [58, 70]. Return‐to‐activity outcomes are fa-
vourable (~71% return to work by ~115 days;
~89%–94% return to sport), with possible sex‐based
disparities in longer‐term return (very low‐certainty) [8,
18, 31, 51, 61]. Technique‐focused syntheses favour
capsular closure for modest PROM advantages and
fewer complications/THA conversion, whereas older
and smaller meta‐analyses were neutral [35, 41, 42,
45, 68]. Labral repair outperforms debridement on
several PROMs with similar safety [87]. Limited com-
parative data suggest possible reductions in radio-
graphic OA progression versus nonoperative care
without a clear THA‐conversion signal [36]. Intra‐
articular injections ≤3 months before HAS are associ-
ated with increased infection risk, whereas injections
>3 months show no increased risk [1]. No consensus
optimal radiographic correction exists; proposed tar-
gets should be interpreted pragmatically [15]. Higher
alpha angles predict more severe chondral damage
independent of age/LCEA [50].

How these findings fit with current
concepts

The pattern of early symptomatic benefit with uncer-
tainty about durability aligns with contemporary guid-
ance emphasising that patient selection, structured
rehabilitation and expectation management as pivotal.
Signals favouring capsular closure, labral preservation
and avoiding injections ≤3 months are consistent with
evolving hip preservation principles that prioritise
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stability, seal restoration and infection mitigation [35,
45, 68, 87].

Clinical implications

Counselling and timing

Patients can reasonably expect meaningful improvement
by 8–12 months, particularly on iHOT‐33, with the caveat
that benefits may attenuate beyond ~12–24 months and
MCIDs are not consistently achieved across instruments
[17, 19, 39, 46, 57, 77].

Nonoperative comparators

High‐quality physical therapy remains beneficial and
does not compromise later surgical outcomes; it is an
appropriate initial pathway in many cases [17, 46, 57,
77, 89].

Technique choices

When feasible, labral repair is supported by consistent
evidence, and capsular closure by accumulating recent
signals—for small but clinically relevant gains and
lower complication/THA‐conversion rates [35, 45,
68, 87].

Perioperative safety

Avoid preoperative intra‐articular injection ≤3 months
before surgery to reduce infection risk [1].

Special populations

BDH is not an absolute contraindication to isolated HAS
if indications are strict and instability (and/or labral
pathology)—and, where appropriate, labral pathology—
is addressed [33]. Return‐to‐sport/work counselling
should consider occupational demands and potential
sex‐based differences in longer‐term participation [8, 18,
31, 51, 61].

Methodological remarks and credibility

Methodological quality was predominantly weak by
AMSTAR 2 (73% critically low), with common critical
flaws (absent protocol/registration, missing exclusion
lists, limited study‐ and publication‐bias considera-
tions). Yet, ROBIS judged most meta‐analyses at
overall low risk, with vulnerabilities concentrated in

study identification/selection. Heterogeneity in physical
therapy comparators, surgical era/technique, outcome
timing and case‐mix likely explains the attenuation of
pooled effects over time and the inconsistent MCID
attainment.

Statistical considerations

A common reporting gap was failure to specify the
between‐study heterogeneity estimator. When re-
ported, DerSimonian–Laird and REML predominated.
Recent meta‐epidemiologic work [74] shows that esti-
mator choice can meaningfully influence pooled effects
and confidence intervals; in particular, DL without
adjustment tends to yield too narrow intervals and more
statistically significant findings in the presence of het-
erogeneity. Future HAS meta‐analyses should (i) ex-
plicitly report the estimator and any small‐sample or HK
adjustments, (ii) pre‐specify and justify model choices
and (iii) include sensitivity analyses across estimators
to demonstrate result robustness.

Redundancy and overlap

Despite 44 meta‐analyses, the CCA was 0.029 (slight),
indicating relatively little reuse of primary studies
across meta‐analyses. Topic fragmentation (e.g., cap-
sular management, dysplasia, athletes, revision) likely
dispersed overlap. Low redundancy reduces double‐
counting concerns but disperses evidence, complicat-
ing cross‐topic inference.

Research priorities

Durability and structure–function

Prospective, standardised follow‐up beyond 24 months
to clarify sustained benefit, THA conversion and OA
progression.

Comparator fidelity

Trials with protocolized, high‐quality physical therapy
and transparent crossover/intention‐to‐treat handling to
refine effect size and MCID interpretation.

Technique trials

Randomised/registry‐based comparisons of contemporary
capsular strategies (preservation, (selective)closure/repair,
non‐closure) and labral repair versus reconstruction with
uniform PROMs/MCID/PASS reporting.
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Equity and subgroups

Mechanistic and interventional studies to understand
and mitigate sex‐based differences in return‐to‐sport;
stratified analyses for borderline dysplasia, version
abnormalities and high‐demand occupations [31, 33,
61, 84].

Safety

Prospective evaluation of injection timing, agent type
and dose‐response on infection and outcomes [1].

Core outcome sets

Harmonise timing and instruments (iHOT‐33, HOS‐
ADL/SS, mHHS and PASS/MCID) to reduce outcome
reporting bias and facilitate meta‐research.

Strengths and limitations of this umbrella
review

Strengths include comprehensive capture of post‐2020
syntheses, dual ROBIS/AMSTAR‐2 appraisal and ex-
plicit overlap quantification. Limitations include reliance
on reported (no repooling of) summary effects, het-
erogeneity of PT protocols and surgical eras across
source meta‐analyses, and the predominance of very
low to moderate certainty bodies of evidence in several
domains.

CONCLUSION

Across 44 meta‐analyses, HAS provides short‐term
improvements over best‐practice nonoperative care,
with benefits that attenuate by ~24 months and do not
consistently meet MCIDs. Compared with open pro-
cedures, it offers similar functional gains with fewer
complications. Technique‐focused evidence favours
labral repair and, increasingly, capsular closure, pre-
operative intra‐articular injections within ≤3 months
pre‐op should be avoided. Overall certainty is con-
strained by methodological limitations; careful patient
selection, structured rehabilitation and transparent
counselling on expected timelines remain essential,
while higher‐quality, longer‐term trials are needed [1, 2,
6–9, 11, 14, 15, 17–19, 22, 26, 30, 31, 33, 35, 36, 39,
41, 42, 45, 46, 48, 50, 51, 54, 57, 58, 60, 61, 66, 68,
70–73, 75, 77, 84, 85, 87, 89].
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