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ABSTRACT

Despite recent increased interest in hip arthroscopy for the management of femoroacetabular impingement (FAI), there is little evidence to guide
weight-bearing recommendations and rehabilitation postoperatively. The primary objective of this study was to determine if sufficient evidence
exists to recommend specific weight-bearing restrictions postoperatively. This study was registered with PROSPERO (CRD42021247741).
PubMed, MEDLINE and Embase were searched on 3 March 2023 for Level I-IV studies including patients over the age of 18 years, with a
minimum 1-year follow-up and reporting of a weight-bearing status, a patient-reported outcome measure (PROM) and a clinical outcome. Meta-
analysis was precluded due to heterogeneity in the included studies, and a descriptive analysis was undertaken. Methodological quality and risk
of bias were assessed with the methodological index for non-randomized studies (MINORS). Twenty-four studies including 2231 patients who
underwent hip arthroscopy for treatment of FAI were included (follow-up interval 33.2 + 24.7 months). Most articles (62.5%) were case series.
There were seven terms describing weight-bearing recommendations, with 83% being some variation of ‘partial weight-bearing’ Eight PROMs
were reported, with 83% using the modified Harris Hip Score and 87.5% of studies reporting reoperation rates. Only 75% of studies reported
rehabilitation protocols. The average MINORS score was 11.07 4- 1.10 out of 16 for non-comparative studies and 18.22 4- 1.48 out of 24 for
comparative studies. The reporting of weight-bearing status, clinical outcomes, PROM:s and rehabilitation parameters remains poor. At present,

sufficient comparative evidence does not exist to make specific weight-bearing recommendation postoperatively.

INTRODUCTION

Femoroacetabular impingement (FAI) is a motion-related clini-
cal disorder characterized by atypical morphology of the acetab-
ulum and proximal femur causing abnormal bony contact and
hip pain [1, 2]. It has been increasingly recognized as a common
cause of hip pain and predisposing factor to the development
of osteoarthritis in young people [1, 3]. Improving awareness
of this clinical entity has led to an increase in diagnosis of FAI
in the population over time [4]. It has been postulated that the
increasing incidence of FAI may be due to a repetition injury
on the open proximal femoral physis in young high-level athletes
causing morphological changes to the hip joint [S-7].

The standard of care for treatment of symptomatic FAI that
has not responded to non-operative treatment (e.g. educa-
tion, activity modifications, rehabilitation and injections [8])
is hip arthroscopy, which includes procedures such as osteo-
chondroplasty, labral debridement, repair and reconstruction
[2, 9]. These treatments are supported by emerging high-quality
evidence affirming the safety and efficacy of hip arthroscopy

compared to non-operative approaches [ 10-12] as well as com-
pared to traditional open approaches [13, 14]. This new evi-
dence, combined with the increasing incidence in FAI, has led
to a great increase in the rate of hip arthroscopy and associated
literature [15-18].

Despite the growing popularity of hip arthroscopy, the lit-
erature is generally poor when it comes to outcome reporting
[19], rehabilitation protocols and, specifically, early postop-
erative weight-bearing recommendations [20, 21]. A compre-
hensive review performed by Grzybowski et al. [21] in 2015
and a subsequent review with the same criteria by Bistolfi et al.
[22] in 2021 found that the current literature lacks high-quality
evidence to support specific weight-bearing recommendations
postoperatively. A large scoping review by Reiman et al. [20] of
169 studies found that only 76% reported a weight-bearing sta-
tus in their rehabilitation protocol and furthermore found wide
variability in duration of weight-bearing restrictions based on
the procedure performed (e.g. osteochondroplasty, labral repair,
microfracture, etc.).
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In lieu of good evidence and with no consensus on postoper-
ative physiotherapy protocols [2], the best available evidence is
expert opinion. The most cited article in hip arthroscopy [23]
and one of the first large case series describing the arthroscopic
treatment of FAI limited their patients to 20 Ibs of partial weight-
bearing (PWB) for a period of 4 weeks and extended that to
6-8 weeks if microfracturing was performed [24]. This proto-
col has been widely adopted [25]; however, protocols describing
both non-weight-bearing (NWB) [25, 26] and weight-bearing as
tolerated (WBAT) in the immediate postoperative period have
also been described [25, 27, 28]. To date, there is only one retro-
spective study that compared patients made NWB to those made
PWB [29]. This study compared all patients prior to September
2013, who were made strictly NWB for the first 3 weeks post-
operatively, with all patients from October 2013 onwards, who
were allowed weight-bearing with crutches (PWB) for the first
3 weeks postoperatively. Although they noted no difference in
patient-reported outcome measures (PROM:s) or clinical out-
comes at 2 years, the temporal nature of this study limits the
conclusions that can be drawn.

Biomechanical studies suggest that labral repairs fixed with
a minimum of two suture anchors are resistant to simulated
full weight-bearing [30] and that variable repair techniques
can be significantly stronger than needed to withstand the
forces encountered during normal gait [31]. Despite that, few
surgeons elect to allow WBAT in the immediate postoper-
ative period. This may be attributed to the lack of clinical
evidence affirming the safety of allowing WBAT immediately
postoperatively.

The purpose of this review is to determine if sufficient
evidence exists to recommend specific weight-bearing restric-
tions in the immediate postoperative period following arthro-
scopic hip procedures for the treatment of FAIL In addition,
this review aims to describe the variability in the report-
ing and use of PROMs, clinical outcomes and rehabilitation
protocols.

MATERIALS AND METHODS

A systematic review was conducted according to preferr-
ed reporting items for systematic reviews and meta-analyses
[32]. This study was registered with PROSPERO interna-
tional prospective register of systematic reviews [33] (regis—
tration number CRD42021247741) on 8 September 2022. A
computer-assisted search of PubMed (1966 to present), MED-
LINE (1946 to present) and Embase (1947 to present) databases
was undertaken on 3 March 2023 by a single reviewer. The search
strategy used the following terms; (((((((((femoroacetabu-
lar[ Title/Abstract]) AND (impingement[Title/Abstract])) OR
(FAI[Title/Abstract])) AND (hip[Title/Abstract])) AND
(arthroscopy|[ Title/Abstract])) AND  (rehabilitation[Title/
Abstract])) NOT (knee[Title/Abstract])) NOT (shoulder
[Title/Abstract])) NOT (ankle[Title/Abstract])) NOT (wrist
[Title/Abstract]). Search results were uploaded into Covi-
dence (Veritas Health Innovation, Melbourne, Australia). Titles,
abstracts and full-text articles were reviewed independently
by two investigators. Disagreement was resolved with a third
reviewer via consensus.

Eligibility criteria

English language, Level I-IV studies of the results of hip
arthroscopy for FAI including patients over the age of 18 years,
with a minimum 1-year follow-up and reporting of a weight-
bearing status, at least one PROM and at least one clinical out-
come were included. Hip arthroscopy procedures included labral
procedures (debridement, repair and reconstruction), osteo-
chondroplasty (femoral and acetabular), loose body removal,
articular cartilage debridement and repair, capsular repair and
plication, iliopsoas release and ligamentum teres debridement.
All references within included studies were evaluated for inclu-
sion if missed by the initial search. Level V evidence reviews,
non-English language, letters to the editor, technical papers,
gray literature and bilateral surgical interventions were excluded.
Duplicate studies were electronically identified and excluded.
Duplicate subject populations within separate unique studies
were not reported twice.

Surgical outcomes of interest were the specific PROMs, num-
ber of PROMs, reoperation rate (including repeat arthroscopy
and conversion to total hip arthroplasty) and complication rate.
Outcomes of interest for rehabilitation were postoperative range
of motion restrictions, duration of restrictions and brace use.

Data extraction

Data extraction was completed blinded in duplicate, and a
descriptive analysis of the included studies was undertaken.
There were no disagreements on included studies. Categories of
data extraction included (I) characteristics of included studies
(number/age/sex of patients, study design and follow-up inter-
vals), (II) description of weight-bearing status, (III) description
of PROMs (number and type), (IV) description of clinical out-
comes [reoperation rate (e.g. repeat arthroscopy and conversion
to total hip arthroplasty (THA) and complication rate] and (V)
description of rehabilitation protocols [brace use and postoper-
ative range of motion restrictions (restrictions and duration)].

Methodologic quality
Methodological quality and risk of bias were assessed with
the methodological index for non-randomized studies [34]
(MINORS). MINORS criteria were applied to both compara-
tive and non-comparative studies included in the review.

Synthesis

Meta-analysis was precluded due to heterogeneity in the
included studies. Descriptive analysis was undertaken using
Microsoft Excel 2016 (Microsoft Corporation, Redmond, WA).
Demographic information, postoperative weight-bearing sta-
tus, PROMs, clinical outcomes and description of rehabilita-
tion (specifically, postoperative range of motion restrictions and
brace use) were collated and recorded in an Excel spreadsheet.

RESULTS
Study characteristics

Twenty-four studies, published between 2009 and 2021 were
included (Fig. 1). There were 2231 patients included, with an
average age of 34.2 £ 9.5 years and 50.1% 4-21.3% male. The
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Fig. 1. Preferred reporting items for systematic reviews and meta-analyses diagram of the search process.

mean length of follow-up was 33.2 4 24.7 months (Table I).
There were 15 (62.5%) Level IV, 8 (33.3%) Level III and 1
(4.1%) Level II evidence studies included, for a total of 15
non-comparative and 9 comparative studies (Table I). Inclu-
sion criteria were intentionally stringent (must include report-
ing of weight-bearing status, at least one PROM and at least
one clinical outcome) to attempt to draw conclusions from
the most thoroughly reported available evidence. The aver-
age MINORS score was 11.07 4-1.10 out of 16 for non-
comparative studies and 18.22 & 1.48 out of 24 for comparative
studies.

Weight-bearing descriptions

There were seven different terms used to describe postopera-
tive weight-bearing restrictions. Two studies (8%) described
NWB, two studies (8%) described WBAT and the remain-
ing 20 studies 84% described some variation of PWB. Within
PWB, one study (5%) described ‘partial weightbearing, one
study (5%) described ‘weight-bearing limited’, one study (5%)
described ‘touchdown weight-bearing, three studies (15%)
described WBAT with crutches and the remaining 14 studies
(70%) described ‘flat-foot weight-bearing’ (FFWB). Of the PWB
studies, 15 studies (60%) specified a 201b maximum weight
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Table 1. Demographics

Mean age, Follow-up, Weightbearing Reoperation
Study years Male, % mo status PROMs rate, % MINORS
Comparative
Avnieli et al. 34.4 61.6 48 NWB versus mHHS, HOS ADL 0.0 18
PWB
Beckeet al. 332 333 60 PWB mHHS, HOS ADL, HOS 34 18
Sport
Bolia et al. 28 57.1 78 PWB mHHS, HOS ADL, HOS 14.1 20
Sport
Chen et al. 30.1 64.5 24 PWB mHHS, HOS Sport, 22.6 20
iHOT, NAHS
Domb et al. 19.3 20.0 24 PWB mHHS, HOS ADL, 10.0 19
NAHS
Kierkegaard et al. 36.0 37.0 12 PWB HAGOS Pain, Symptoms, NR 16
QoL, PA, ADL, Sport
Lall et al. 43.0 35.7 24 PWB mHHS, HOS Sport, 23.8 18
iHOT, NAHS
Lin et al. 43.1 25 120 PWB mHHS, NAHS 29.3 16
Shibata et al. 21.0 50.0 12 PWB mHHS, iHOT 2.5 19
18.2
Non-comparative
Cvetanovich et al. 333 394 24 PWB mHHS, HOS ADL, HOS 2.9 12
Sport
Degen et al. 22.5 100.0 16 PWB mHHS, HOS ADL, HOS 0.0 11
Sport, iHOT
Ferro and 43.7 47.8 30 PWB mHHS 8.7 11
Philippon
Flores et al. 36.2 47.2 24 PWB mHHS, HOOS 0.74 12
Frank et al. (cycle) 30 38 24 PWB mHHS, HOS ADL, HOS 0.0 12
Sport
Frank et al. (yoga) 35 9.5 24 PWB mHHS, HOS ADL, HOS 0.0 12
Sport
Gao et al. 57.0 55.6 24 PWB HHS,iHOT 3.7 11
Perets et al. 55.2 44.7 70 PWB mHHS, HOS Sport, 29.1 10
NAHS
Philippon et al. 27.0 100.0 24 PWB mHHS 7.1 9
2010 [35]
Philippon et al. 40.6 44.6 24 PWB mHHS, HOS ADL, HOS 82 10
2009 [24] Sport, NAHS
Riff et al. 34.7 41.0 24 PWB mHHS, HOS ADL, HOS 0.0 13
Sport
Sansone et al. 2015 25 82.0 12 WBAT iHOT, HSAS, HAGOS 3.6 11
[27] Pain, Symptoms, QoL,
PA, ADL, Sport
Sansone et al. 2017 37.0 66.0 24 WBAT iHOT, HSAS, HAGOS 5.0 10
[28] Pain, Symptoms, QoL,
PA, ADL, Sport
Sariali and 36.0 50.0 36 PWB mHHS, Oxford 10.6 12
Vandenbulke
Tijssen et al. 40.5 56.8 24 NWB iHOT NR 10
34.2 §50.1 33.2 8.4 11.1

Abbreviation: NWB, non-weight bearing, PWB, partial weight bearing, WBAT, weight bearing as tolerated; mHHS, Modified Harris Hip Score; HOS, Hip Outcome Score; iHOT,
International Hip Outcome Tool; NAHS, Non-Arthritic Hip Score; HAGOS, Copenhagen Hip and Groin Outcome Score Pain; HOOS, Hip disability and osteoarthritis outcome
score; HSAS, Hip Sports Activity Scale; Oxford, Oxford Hip Score; NR, Not reported.
Summary statistics, Mean of each column.
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restriction through the operative limb, while one study (5%)
specified a maximum of 30% body weight. Only five stud-
ies (21%) further specified weight-bearing recommendations
specific to the procedures performed within hip arthroscopy
(e.g. FFWB x 3 weeks for labral repair and NWB x 6 weeks
for microfracture). Four of these studies described FFWB
(201b maximum weight restriction) postoperatively for labral
debridement, repair and osteoplasty, which ranged between 2
and 4 weeks in duration before advancing to WBAT. In the case
of microfracturing, weight-bearing restrictions were more con-
servative, with as much as 4 weeks of NWB or 6—8 weeks of PWB
before advancing to WBAT.

Range of motion restrictions and bracing

Only 75% of studies described their rehabilitation protocol.
Early postoperative range of motion restrictions was reported in
71% of the studies, and the duration of restrictions was reported
in 67% of studies. This was reported as a fixed number in 42% of
studies or as a range in 21% of studies (range 2—12 weeks, median
3 weeks and average 4 + 2 weeks) or as a full range of motion in
the early rehabilitation phase in one study (4.2%). Postoperative
bracing or orthosis was used in 46% of the included studies with
the duration ranging from 10 days to 8 weeks.

PROM reporting

There were eight unique PROMs reported, with two PROMs,
the Hip Outcome Score (HOS) and the Copenhagen Hip and
Groin Outcome Score (HAGOS), each containing subscales uti-
lized by one and three studies, respectively. The HOS subscales
used were HOS-Activities of Daily Living (ADL) and HOS
Sport, with the remaining elements of the PROM not used.
The HAGOS subscales used included all subscales, which were
Pain, Symptoms, ADL, Sport, Physical Activity (PA) and Qual-
ity of Life (QoL). The most used PROM was the modified Harris
Hip Score (mHHS) in 83% of studies. There was an average
of 2.25 4- 0.85 PROM s used per study with the most common
number of PROMs used being two.

Clinical outcome reporting

Twenty-one (87%) studies reported their rate of reoperation.
Of those, four studies (19%) reported no revision arthroscopy
or conversions to THA. Of the remainder, 14 (67%) reported
revision arthroscopy, 13 reported conversions to THA (62%)
and one reported a peri-acetabular osteotomy (5%). Revision
arthroscopy rates were 0-14.5% in the PWB group, 1-3.5% in
the WBAT group and not reported in the NWB group. Conver-
sion to THA rates were 0-29.3% in the PWB group, 0-4.1% in
the WBAT group and not reported in the NWB group. The sole
peri-acetabular osteotomy occurred in the PWB group.

Only 15 (62.5%) studies reported their complication rate. Of
those, seven (46.7%) described having any complications at all.
Six studies (40.0%) reported neuropraxias (four lateral femoral
cutaneous nerve, one pudendal nerve and one undefined), four
studies (26.7%) reported infections (three reported superfi-
cial and one reported deep), three studies (20.0%) reported
deep vein thromboses and one study (6.7%) reported scrotal
swelling.

DISCUSSION

This review looked to build on previous reviews [19-22] on
rehabilitation after hip arthroscopy, especially as it pertains to
early postoperative weight-bearing guidelines, range of motion
restrictions including bracing and postoperative outcomes. Prior
reviews demonstrated minimal evidence to support specific
weight-bearing restrictions postoperatively and generally poor
reporting of rehabilitation protocols. The most recent of these
reviews [20] was published prior to the important retrospec-
tive case control study by Avnieli et al (2020). This paper rep-
resents the highest current level of comparative evidence for
differing weight-bearing protocols. Considering that the com-
parison of weight-bearing protocols was not a core objective
of the prior reviews, this can justify the need for a new anal-
ysis of narrower scope. Additionally, the most recent review
focused only on the duration of weight-bearing and range of
motion (ROM) restrictions. It did not examine the specific char-
acteristics of those restrictions, which are essential for clinical
integration. Using stringent inclusion criteria (requirement of
weight-bearing status, clinical outcomes and PROMs), the most
thoroughly reported literature in hip arthroscopy was analyzed
to try to find evidence to support certain weight-bearing restric-
tions in the postoperative period. However, there was also no
evidence to suggest that certain weight-bearing restrictions in the
postoperative period were better than others.

Details in most studies were lacking, as most studies failed
to describe their weight-bearing restrictions beyond one or two
sentences. Furthermore, the terminology used differs greatly
between studies, and what is implied by specific terms is often
unclear. With five different terms describing ‘partial weight-
bearing’ and only 54.1% of studies providing any type of loading
guidance (20 lbs, 30% of body weight), it is difficult to compare
methodology and outcomes across studies. Overall, 91.7% of
the included studies suggested some form of protected weight-
bearing (PWB or NWB) postoperatively, presumably in an
attempt to protect the labral and capsular repairs [24, 35]. How-
ever, biomechanical studies have suggested that labral repairs can
not only withstand the axial loads weight-bearing immediately
[30,31] but that activation of the hip flexor musculature to main-
tain NWB may also cause increased strain on the anterior hip cap-
sule and compressive forces across the hip joint [36] that could
be counter-productive for pain control and healing. It is possible
that early weight-bearing and range of motion could actually
be protective and lead to accelerated rehabilitation, as well as
decrease disruption of ADLs in the early postoperative period.
While direct comparisons between studies were impossible, it
is interesting that the studies that employed WBAT [27, 28]
had below average reoperation rates compared to the PWB and
NWB studies (Table I). However, they used PROMs (HSAS and
HAGOS) that almost no other studies used, and, importantly,
they did not use the most popular PROM, the mHHS (Table I),
which could have been the basis of comparison for PWB or NWB
restrictions.

The most relevant clinical outcomes to weight-bearing status
recommendations are the rate of repeat arthroscopy and con-
version to THA, due to concerns about failure of repair and
subsequent intra-articular damage. It has previously been shown
that residual or unrecognized bony impingement, and not early
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weight-bearing or noncompliance, is the leading cause of suture
failure leading to eventual revision arthroscopy [37-39]. This,
combined with biomechanical evidence that at least two-suture
labral repairs are resistant to simulated WBAT [30, 31], suggests
that concerns about early weight-bearing may be unwarranted.
Unfortunately, due to heterogeneity in study characteristics and
descriptions of weight-bearing status, no direct statistics could
be performed comparing rates of reoperation to specific weight-
bearing recommendations.

Variation in weight-bearing status based on the specific intra-
operative procedures performed was only described in five stud-
ies. Generally speaking, weight-bearing restrictions were more
permissive in purely labral procedures and more conservative
in chondral or bony procedures, which is consistent with the
literature [20, 25, 40, 41]. However, the scientific basis for this
in the hip is unclear, as these recommendations originate from
literature evaluating cartilage procedures in the knee [25].

In addition to considerations of postoperative weight-bearing
recommendations, the range of motion restrictions was com-
monly identified in the early postoperative phases. Restrictions
on hip flexion (to 90°) and extension (to 0°) were commonly
recommended, while other planes of motion, including external
rotation, abduction and adduction, were less consistently noted.
This is likely due to biomechanical evidence suggesting increased
anterior hip forces with excessive hip flexion or extension [36].
Limitations in external rotation have been considered as protec-
tive to capsular repairs, as failure has been noted in higher degrees
of external rotation in cadaveric models [42]. Only one study
indicated the full free range of motion during early rehabilitation,
while it was unreported whether this included the immediate
postoperative period [27]. While early ROM may have benefits
such as decreased stiffness and adhesion formation, restrictions
have been suggested especially in cases of capsular repair and
plication for laxity and instability [41, 43]. Often in these situ-
ations of capsular laxity, a brace is prescribed (46% of included
studies), although the type of brace, parameters and length of
time are all matters of debate [41]. In fact, the literature on brace
use is very limited. While rehabilitation-focused articles have
made a case for specific protocols [40, 43-48], it seems that
most surgical articles either are not adhering to or not reporting
their use.

A secondary objective of this review was to evaluate outcome
reporting and attempt to delineate the most relevant clinical out-
come PROMs. Although eight unique PROMs were identified,
83% of studies included the mHHS, which is consistent with the
prior literature, suggesting that it is the most commonly used
PROM following hip arthroscopy [19, 49, 50]. This suggests
that PROM usage in hip arthroscopy is fairly homogenous, com-
pared, for example, to PROM use in the shoulder where there
are 19 commonly used PROMs, with no one used in more than
27% of studies [S1]. While a wide variety of clinical outcomes
were deemed acceptable to meet inclusion criteria, the most
reported was the reoperation rate (87.5%), above even reporting
of complications (62.5%). It is possible that many studies omit-
ted reporting of complications due to the low rate associated with
this procedure [52] (53.3% of the included studies that reported
complications had none). Reoperation rate is specifically impor-
tant as one of the core rationales for performing hip arthroscopy
is to prevent progression of osteoarthritis and the future need

for THA. While the mid-term survivorship of hip arthroscopy
for FAI is well described at near 80%, there are limited data on
long-term survivorship [53], and thus, continued reporting is
important.

Limitations

Only English language articles were included, which introduces a
risk of language bias. Given that symptomatic FAI often occurs in
adolescents and young adults, exclusion of studies with patients
younger than 18 years decreased the number of studies included.
However, this was done intentionally in order to decrease the
overall heterogeneity of the population in this analysis. The avail-
able literature for arthroscopic treatment of FAI in adolescents
[54-56] suggests that younger age does not have an influence
on postoperative weight-bearing recommendations or rehabilita-
tion protocols and therefore would not have changed the conclu-
sions of this study. Additionally, because the quality of reporting
is generally poor, it is difficult to determine if rehabilitation for
most patients is truly inadequate or simply poorly reported.

CONCLUSION

The variability in reporting and heterogeneity in study out-
comes precludes supporting any specific weight-bearing recom-
mendation in the immediate postoperative period following hip
arthroscopy for FAIL There is a lack of high-level evidence on
weight-bearing postoperatively, and current practices are largely
based on expert opinion. Future areas of research should include
controlled trials evaluating the effect of different weight-bearing
recommendations in the acute postoperative period.
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