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ABSTRACT

Background

Surgery is sometimes recommended for femoroacetabular impingement where non-operative interventions have failed.

Objectives

To determine the benefits and safety of surgery for femoroacetabular impingement.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (2013, Issue 11); MEDLINE (Ovid) (1946 to 19 November 2013);
and EMBASE (Ovid) (1980 to 19 November 2013) for studies, unrestricted by language.

Selection criteria

Randomised and quasi-randomised clinical trials assessing surgical intervention compared with placebo treatment, non-operative
treatment or no treatment in adults with femoroacetabular impingement.

Data collection and analysis

Two authors independently selected trials for inclusion, assessed risk of bias and extracted data.

Main results

There were no studies that met the inclusion criteria, with 11 studies that were excluded following detailed review. There were four ongoing
studies identified that may meet the inclusion criteria when they are completed; the results from these ongoing studies may begin to
become available within the next five years. Three of the four ongoing studies are comparing hip arthroscopy versus non-operative care.
The fourth study is comparing hip arthroscopy versus a sham arthroscopic hip procedure. All of the ongoing studies are recording at least
one of our preferred clinical outcome measures for benefit and safety.

Authors' conclusions

There is no high quality evidence examining the effectiveness of surgery for femoroacetabular impingement. There are four ongoing
studies, which may provide evidence for the benefit and safety of this type of surgery in the future.
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PLAIN LANGUAGE SUMMARY

Surgery for hip impingement (femoroacetabular impingement)

This summary of a Cochrane review presents what we know from research about the effectiveness and safety of surgery for hip
impingement (also called femoroacetabular impingement). A search for relevant studies was done on 19th November 2013. The review of
the results from this search showed the following.

1. No research studies have been completed that are of sufficient quality to accurately determine the benefit and safety of surgery for
femoroacetabular impingement.

2. Four ongoing research studies may help to determine the benefit and safety of femoroacetabular impingement surgery when they are
completed.

All of the ongoing research studies are recruiting adult patients with femoroacetabularimpingement. Three of these studies are comparing
hip arthroscopy versus non-operative care. The fourth study is comparing hip arthroscopy versus a sham arthroscopic hip procedure.

What is femoroacetabular impingement and what is surgery?

Femoroacetabular impingement, or hip impingement, occurs because of subtle abnormalities of hip shape. The abnormalities of hip
shape can cause damage to soft tissues around the hip including the cartilage (on the surfaces of the joint), which allows the joint to move
freely. Femoroacetabular impingement can cause pain and restrict hip function. Surgery for femoroacetabular impingement can be either
arthroscopic (keyhole) or open surgery. The aim of surgery is to correct the hip shape abnormalities and to repair damaged soft tissues
and cartilage.

Best estimate of what happens to people with femoroacetabular impingement who have surgery

Until any high quality research studies are available for review it is not possible to provide any estimate of whether surgery helps people
with femoroacetabular impingement or not.

Surgery for treating hip impingement (femoroacetabular impingement) (Review) 2
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BACKGROUND

Description of the condition

In the last few years there has been increasing recognition of
the syndrome of femoroacetabular impingement (FAIl), sometimes
also called hip impingement, which seems to account for a large
proportion of previously undiagnosed cases of hip pain and
restricted range of motion in young adults (Lavigne 2004).

Subtle shape abnormalities of the hip (a ball and socket joint)
combine to cause impingement between the femoral neck and the
head (ball) and anterior rim of the acetabulum (socket), most often
in flexion and with internal rotation (Lavigne 2004). Three types of
deformities have been recognised:

1. cam type, asphericity of the femoral head and widening of
the femoral neck (abnormalities of shape, which typically bump
around the ball of the joint);

2. pincer type, over coverage of the antero-superior acetabular wall,
and abnormal version of the femur or acetabulum (irregularities of
shape, typically a socket that is too deep or pointing in an abnormal
direction); or

3. mixed type, a combination of the two (Ganz 2003).

Excess contact forces between the proximal femur and the
acetabular rim during the end range of motion of the hip results
in soft tissue lesions of the acetabular labrum (the soft cushion
around the socket) and the adjacent acetabular cartilage leading
to pain and restricted range of movement (Beck 2004). FAI seems
to be associated with progressive articular degeneration of the
acetabulum (usually starting from the antero-superior rim and
extending medially and posteriorly) and femoral head (Beck 2004).

The cause of FAI shape malformations is likely to be multifactorial
but may include slipped capital femoral epiphysis (SCFE), which
is thought to lead to cam-type FAI (Leunig 2000; Mamisch 2009;
Millis 2011). However, other authors now suggest that FAI shape
malformations are actually part of a hominid evolutionary process
(Hogervorst 2011) whereby cam-type morphology, so called cox
recta, is an adaptive morphology to enable faster running. So called
coxa profunda, consistent with pincer-type FAl (more common in
females), has enabled the female human pelvis to accommodate
child birth and the relatively large fetal head. An evolutionary
explanation for FAI would help to explain the relatively high
prevalence of FAl shape malformations in the general population
and the differences in prevalence of the FAI subtypes between
females and males (Gosvig 2010; Reichenbach 2010; Leunig 2013).
Despite equivocal information about the causes of FAI, there is
growing evidence that the shape malformations consistent with FAI
are associated with the development of hip osteoarthritis (Ganz
2003; Kim 2006; Gregory 2007; Harris-Hayes 2011).

Description of the intervention

Numerous surgical techniques have been described as treatment
for FAI, which is a reflection of the number of shape abnormalities
that can constitute FAI. However, the underlying principle for all
surgery is to correct the perceived abnormality in bony shape in
order to prevent impingement between the femoral neck and rim
of the acetabulum. In the case of cam-type FAI this would typically
involve osteochondroplasty (removal of bone at the femoral head-

neck junction) and improving the offset between the femoral head
and neck. In the case of pincer type FAI it may involve removal
of bone at the rim of the acetabulum. Reorientation osteotomies
(realignment of the bones) around the hip may also be appropriate.
At the same time as bony shape corrective surgery, any soft tissue
damage to the cartilage or labrum as a result of the FAl is typically
eitherdebrided, repaired or reconstructed. Surgical approaches are
either open or arthroscopic.

Open surgery

a. Safe surgical dislocation approach. In 2001, Ganz 2001 described
a surgical technique to dislocate the hip joint without damaging
the blood supply to the femoral head. This allowed surgeons
circumferential access to the hip joint to undertake shape
corrective surgery. The Ganz technique is a substantial operation,
which requires a part of the femur (the trochanter, a prominence
of the femur) to be cut and reattached at the end of the operation
(trochanteric osteotomy). Therefore a period of partial or non-
weight bearing is required post-operatively while the cut bone
(osteotomy) heals.

b. Mini-open anterior approach. This approach does not involve
dislocating the hip joint but provides only limited access to the
anterior aspect of the hip joint. The anterior aspect of the hip is
where FAI typically occurs. The access provided by the mini-open
approach is limited and therefore can be assisted with arthroscopy
to improve the visibility (Hartmann 2009).

c. Osteotomy (femoral or acetabular side, or both) allows the femur
or acetabulum to be re orientated in such a way as to reduce or
prevent FAI.

Arthroscopic surgery

Arthroscopic (keyhole) surgery can be used to treat FAI (Murphy
2004). Traction is applied to the leg in order to distract the joint
and allow access to the hip joint. Arthroscopic portals are inserted
that run from the skin surface though the soft tissues (skin, fat,
muscle and hip capsule) and into the hip joint. An arthroscope is
passed through one of the portals and provides visualisation of
the hip joint and areas of FAI. Instruments are passed into the hip
joint through other portals. Burrs are typically used to undertake
osteochondroplasty (reshaping of the hip bones, the femoral head-
neck and acetabulum).

How the intervention might work

In flexion and internal rotation the hip joint would naturally be
restricted at some point by contact between the femoral neck and
the rim of the acetabulum. The concept of FAI is that premature
contact occurs between the femoral head-neck junction and the
anterior rim of the acetabulum, usually as the hip is flexed and
internally rotated (Ganz 2003). This restricts range of motion of the
joint and causes soft tissue damage leading to pain.

The principle of FAI surgery is that this premature contact is
prevented by bony surgery to change the shape or orientation of
the hip joint. The surgery also addresses damage that has been
caused by impingement, particularly to the labrum (fibrocartilage
rim of the acetabulum) and the articular cartilage which lines
the acetabulum. The labrum may be debrided, repaired or
reconstructed, and the articular cartilage may be repaired by a
variety of techniques.

Surgery for treating hip impingement (femoroacetabular impingement) (Review) 3
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It is believed that the pain associated with FAl is due to labral
and cartilage injury. Once these have been repaired, and further
damage prevented by correcting impingement, symptoms may
improve.

Why it is important to do this review

FAl surgery has evolved rapidly and at a pace far quicker than
our understanding about the natural history and epidemiological
characteristics of the condition (Allen 2009; Takeyama 2009; Clohisy
2010; Gosvig 2010; Hack 2010). Although some evidence exists to
suggest that abnormal hip shape morphology is associated with
both pain and osteoarthritis, a true causal effect relationship has
yet to be proven. In light of this, it is not clear whether surgically
correcting shape will have any true beneficial effect on symptoms
such as pain or reduce the risk of osteoarthritis. Establishing the
true effect of surgery in terms of benefits and harms would help
guide both clinicians and patients when considering treatment. It
has also been suggested that randomised controlled trials (RCTs)
are feasible in this field of research (Palmer 2013). Several authors
have sought to review the range of adverse events resulting from
FAl surgery based on data from case series (Harris 2013; Kowalczuk
2013). However, they acknowledge that more robust adverse event
reporting and safety profiling for FAl surgery could be elicited from
RCT data.

OBJECTIVES

To determine the benefits and safety of surgical interventions for
treating FAI

METHODS

Criteria for considering studies for this review
Types of studies

Only studies where participants were either randomised or quasi-
randomised (method of allocating participants to a treatment
which is not strictly random, for example by date of birth, hospital
record number or alternation) into intervention groups were to be
included in this review.

Types of participants

There are no established criteria for FAl (Ayeni 2013a). The
diagnosis is generally made on the basis of symptoms of hip or
groin pain, or both; restricted range of motion and a positive
anterior impingement test (when the hip joint is placed in a
position of flexion, adduction and internal rotation pain may be
experienced); and the presence of abnormal hip shape morphology
and abnormalities of the adjacent labrum and cartilage on imaging.
The hip shape imaging should include cross-sectional studies.
These may be: computed tomography (CT), magnetic resonance
imaging (MRI), or magnetic resonance arthrography (MRA) (Ganz
2003; Beall 2005).

Trials that included participants with FAI as determined by the trial
authors were to be included provided they conformed to the above
criteria. We planned to systematically review the definitions of FAI
used in any included trials. If definitions of FAI differed we planned
to consider the appropriateness of pooling data. We planned to
explore whether differences in how FAI was defined in the trials
(inclusion criteria) made any difference to the results.

If the trials included people with established osteoarthritis (OA)
then we planned to include the trials only if data for people
without established OA were presented separately, or if people
with OA were 10% or less of the study population. We planned to
include definitions of OA as per theincluded trials. Although current
evidence suggests that FAl is a risk factor for subsequent OA (Gosvig
2010), there is no suggestion in the literature that surgery for FAl is
a treatment for established OA.

We planned to exclude studies that had more than 10% of
participants with evidence of OA.

Types of interventions

Studies of all types of FAIl surgery were to be included. Surgery
could be performed using open, mini-open, arthroscopic, assisted
mini-open or arthroscopic approaches; and the interventions could
consist of:

1. reshaping of the hip joint by removing bone or cartilage, or both
(osteoplasty, osteochondroplasty) from either the femoral head-
neck junction or rim of the acetabulum;

2. reorientating the hip joint by cutting the bones around the hip
joint (osteotomy) and refixing the bones in a new orientation. The
new orientation of the hip should reduce the risk of future FAI. The
bony reorientation can be done for the femur or acetabulum, or
both.

Comparators could be:
1. placebo (sham surgery);
2. no treatment;

3. non-operative treatment (e.g. physical therapy, analgesia,
glucocorticoid injection, activity modification).

Types of outcome measures

We planned to not exclude studies on the basis of outcome
measures. We did plan to use a hierarchy if multiple tools were
used to measure the same functional outcomes. This hierarchy was
based upon recent work and evidence supporting the use of a set
of core outcomes for painful musculoskeletal conditions (Eccleston
2010; Lodhia 2010).

Major outcomes

1. Proportion of participants with 30% reduction in pain or greater.
2. Pain reported in the following hierarchy of preferred measures:
a. proportion with 50% reduction in pain or greater, or if unavailable

b. proportion below 30/100 mm on the visual analogue scale (VAS),
orif unavailable

c. mean change or mean absolute pain score on a VAS or numerical
rating scale, or

d. if pain is not reported on its own but as a hip-specific
multidomain outcome assessment, an attempt will be made to
obtain the breakdown of the score in order to extract the data on
pain.

3. Hip function.

Surgery for treating hip impingement (femoroacetabular impingement) (Review) 4
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A review of hip-specific multidomain outcome measures
recommended that, of established instruments, the Non-Arthritic
Hip Score and the Hip Outcome Score had the strongest clinimetric
evidence to support their use as primary outcome instruments in
studies for the measurement of the effectiveness of treatment of
FAIl (Lodhia 2010). The International Hip Outcome Tool (iHOT-33 and
iHOT-12) has been recently developed for active patients aged 18 to
60 years who present with a variety of hip conditions (Griffin 2012a;
Mohtadi2012). Expected measures of hip functioninclude: iHOT-33;
iHOT-12; Non-Arthritic Hip Score (NAHS); Hip Outcome Score (HOS);
Modified Harris Hip Score (MHHS); Vail Hip Score; Western Ontario
and McMaster Universities Arthritis Index (WOMAC).

4. Quality of life, as measured by generic instruments such as the
Short Form -36 (SF-36), SF-12, EuroQol-5D (EQ-5D).

5. Participant global assessment of treatment success.

6. The proportion of participants with any adverse events (AEs). AEs
are defined as any untoward medical occurrence in a clinical trial
patient and which do not necessarily have a causal relationship
with the treatment. Possible AEs include death; fluid extravasation;
fracture; avascular necrosis; and venous thromboembolism (VTE),
numbness, and muscle soreness.

7. Proportion of participants with a serious adverse event (SAE).
SAEs are defined as adverse events that are fatal, life-threatening,
or require hospitalisation.

Our research question was on the efficacy and safety of FAl surgery.
We regarded an effect on progression to OA to be an important
outcome in the longer term (Ganz 2003 ; Beck 2005). However, it
was unlikely that if trials existed they would have the long term
follow-up to answer this question. We therefore agreed that the first
and most important question to answer was whether surgery in the
short to medium term was both effective (relieved pain) and safe.

Timing of outcome assessment

Studies were likely to report the outcomes discussed at several
time points. We therefore planned to attempt to group these
assessments into three categories: short (up to and including three
months), medium (after three months and up to and including
12 months) and long term follow-up (greater than one year). We
planned to extract AEs at the end of the trial.

Search methods for identification of studies
Electronic searches

We searched the following electronic databases for trials,
unrestricted by date or language:

« Cochrane Central Register of Controlled Trials (CENTRAL) in The
Cochrane Library (2013, Issue 11);

o MEDLINE (Ovid) (1946 to 19 November 2013); and
« EMBASE (Ovid) (1980 to 19 November 2013).

In MEDLINE, we combined a subject specific search with
the Cochrane highly sensitive search strategy for identifying
randomised trials, sensitivity-maximising version (Lefebvre 2011).
The strategy was designed in MEDLINE and adapted to the
other databases. The search strategies are shown in Appendix 1;
Appendix 2; Appendix 3; Appendix 4.

Trial registries (World Health Organization (WHO) International
Clinical Trials Registry Platform at http://apps.who.int/trialsearch/;
ClinicalTrials register at http://www.clinicaltrials.gov/; Current
Controlled Trials register at http://www.controlled-trials.com/)
were also searched to identify trials that are currently underway.

Searching other resources

Reference lists of all primary studies and review articles were
searched for additional references. We did not search informally
published written material (so called 'grey literature').

Data collection and analysis
Selection of studies

Two authors (PW and JB) independently selected the studies
for inclusion in the review. Titles and abstracts obtained from
the searches were reviewed to determine potential eligibility and
shortlisted if appropriate. The full text of each study in this shortlist
was then reviewed to determine which studies, if any, were eligible
for inclusion in the review. Any disagreement between the two
authors was resolved by consensus or discussion with a third
review author (MC or DG). Studies were translated into English
where necessary.

Data extraction and management

Two review authors (PW and JB) planned to independently extract
the following data from included trials and enter the data in to
RevMan 5:

1. trial characteristics, including size and location of the trial, and
source of funding;

2. characteristics of the study population, including age, and
characteristics of the FAI including diagnostic criteria, type and
duration of symptoms;

3. characteristics of the surgery and comparator treatment,
including surgical approach, type of FAI being addressed (cam,
pincer or mixed), type of intervention used to correct the FAI
(osteochondroplasty or osteotomy);

4, risk of bias domains, as outlined in Assessment of risk of bias in
included studies, below;

5. outcome measures as means and standard deviations, number
of participants per treatment group for continuous outcomes (pain
when reported as either a mean or change in pain score, hip
function, and quality of life), and number of events and number
of participants per treatment group for dichotomous outcomes
(efficacy, pain when reported as a proportion, SAEs, AEs, and
participant global assessment of treatment success).

If additional data were required, we planned to contact the trial
team to obtain these. Where data were imputed or calculated
(Dealing with missing data) we planned to report this in the
'Characteristics of included studies' table. Any disagreements were
to be resolved by consensus or discussion with a third review
author (RB). Extracted data from the studies were to be managed
and collated by the review statistician (NP).

Surgery for treating hip impingement (femoroacetabular impingement) (Review) 5
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Assessment of risk of bias in included studies

Studies included in the review were to be assessed for
risk of bias using the recommended Cochrane Collaboration
risk of bias tool (Higgins 201la). This tool incorporates
assessment of randomisation (sequence generation and allocation
concealment), blinding (participants, personnel and outcome
assessors), completeness of outcome data, selection of outcomes
reported, and other sources of bias including any potential conflicts
of interest for industry funded research. To determine the risk
of bias of a study, we planned to assess each criterion for the
presence of sufficient information and the likelihood of potential
bias. Each criterion was to be rated as ‘Low risk’ of bias, ‘High risk’
of bias or ‘Unclear risk’ of bias (uncertain of the potential for bias,
or insufficient information reported to make an assessment). In
a consensus meeting disagreements among the review authors
were to be discussed and resolved. A third review author (DG)
was available to make the final decision if no consensus could be
reached.

Measures of treatment effect

Risk ratios with 95% confidence intervals (Cls) were to be used
to express the intervention effect for the following dichotomous
outcomes:

« pain, when reported as a proportion of participants within
defined limits (i.e. reduction in pain of 30% or greater, 30/100
mm or less on VAS);

« AEs;
o SAEs;
« participant global assessment of treatment success.

Where dichotomous data from cross-over trials were combined
with data from parallel-group trials the odds ratio (OR) with 95% ClI
was to be calculated, rather than relative risk (RR).

We planned to calculate the mean difference (MD) or, where studies
used different measurement tools, standardised mean difference
(SMD), both with 95% Cls, for the following continuous outcomes:

« pain, when reported as either the mean change in pain scores or
mean absolute pain scores;

« hip function;
« quality of life.

Unit of analysis issues

We expected that all studies would report simple parallel-group
designs. However, if other designs were reported (for example
cluster randomised designs), and where appropriate, generic
inverse variance methods were to be used to combine data. In
the analysis we planned to use details of intra-class correlation
coefficients and cluster sizes (if available) to correct the sample
sizes for trials of this type if reported effects had not been adjusted
for clustering. For studies containing more than two intervention
groups, in making multiple pair-wise comparisons between all
possible pairs of intervention groups possible we planned to
include the same group of participants only once in the meta-
analysis.

Where studies included either same day or delayed bilateral FAIl hip
surgery this information was to be extracted and reported in the
summary of findings along with the corresponding unit of analysis

(either participants or hips). Studies that used the hip as the unit
of analysis were to be regarded as potentially inferior because the
outcome variable would no longer be independent.

Dealing with missing data

We planned to seek additional information from the authors of
the included studies where the published information or data
were incomplete. In cases where individuals were missing from the
reported results, we planned to assume that the missing value had
a poor outcome. For dichotomous outcomes that measured SAEs
and AEs (for example number of SAEs), the number of patients that
received the treatment was to be used as the denominator (worst
case analysis). For dichotomous outcomes that measured benéefits,
the worst case analysis was to be calculated using the number
of randomised participants as the denominator. For continuous
outcomes (for example pain) we planned to calculate the mean
difference (MD) or standardised mean difference (SMD) based on
the number of patients at the time point. If the numbers of
patients were not presented for each time point, the numbers of
randomised patients in each group at baseline was to be used.
Sensitivity analysis was to be conducted to test the effect of these
assumptions.

Where possible, missing standard deviations were to be computed
from other statistics such as standard errors, confidence intervals
(CI) or P values according to the methods recommended in
the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011b). If small amounts of outcome data were missing
(for example standard deviations) we planned to considerimputing
them (with the appropriate sensitivity analyses) from other studies
(Higgins 2011b).

Assessment of heterogeneity

For any studies judged as clinically homogenous, the degree of
statistical heterogeneity between studies was first to be assessed
graphically using a forest plot and then more formally using the
I? statistic (Deeks 2011). The following values were to be used
as a rough guide for interpretation: 0% to 40% might not be
important, 30% to 60% may represent moderate heterogeneity,
50% to 90% may represent substantial heterogeneity, and 75%
to 100% considerable heterogeneity. In cases of considerable
heterogeneity (defined as 12 = 75%) we planned to explore the data
further, including undertaking subgroup analyses, in an attempt to
explain the heterogeneity.

Assessment of reporting biases

In order to determine whether reporting bias was present, we
planned to determine whether the protocol of the RCT was
published before recruitment of patients into the study was started.
For studies published after 1 July 2005, we planned to screen the
clinical trial register in the WHO International Clinical Trials Registry
Platform (http://apps.who.int/trialsearch) (DeAngelis 2004). We
also planned to evaluate whether selective reporting of outcomes
was present (outcome reporting bias).

We planned to compare the fixed-effect model estimate against
the random-effects model to assess the possible presence of
small sample bias in the published literature (that is where the
intervention effect is more beneficial in smaller studies). In the
presence of small sample bias, the random-effects model estimate
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of the intervention is more beneficial than the fixed-effect model
estimate (Sterne 2011).

The potential for reporting bias was to be further explored by funnel
plots if = 10 studies were available.

Data synthesis

Where studies were sufficiently homogeneous that it was clinically
meaningful for them to be pooled, meta-analysis was to be
performed using a random-effects model regardless of the 12
results. Analysis was to be performed using Review Manager 5
and forest plots produced for all analyses. Where both change and
mean pain were reported in studies, we planned to pool the results
based upon whichever was reported by the majority of the included
studies.

Summary of findings tables

We planned to present the main results of the review in 'Summary
of findings' (SoF) tables, which would provide key information
concerning the quality of evidence, the magnitude of effect of the
interventions examined, and the sum of the available data on the
outcomes (efficacy, SAEs, pain, AEs, hip function, participant global
assessment, quality of life), as recommended by The Cochrane
Collaboration (Schiinemann 2011a). The SoF table includes an
overall grading of the evidence related to each of the main
outcomes, using the GRADE approach (Schiinemann 2011b).

In addition to the absolute and relative magnitude of effect
provided in the SoF table, for dichotomous outcomes the numbers
needed to treat to benefit (NNTB) or the numbers needed to treat
to harm (NNTH) were to be calculated from the control group
event rate (unless the population event rate was known) and
the risk ratio using the Visual Rx NNT calculator (Cates 2008).
For continuous outcomes the NNT were to be calculated using
the Wells calculator software available at the CMSG editorial
office (www.cochranemsk.org). The minimal clinically important
difference (MCID) for each outcome was to be determined for input
into the calculator.

MCIDs have been defined (where known) for each continuous
outcome, see below.

Pain

i. VAS: no published references when applied to FAIL. However,
when used for patients with hip and knee OA treated with non-
steroidal anti-inflammatory medications an MCID of 15.3 mm has
been reported (Tubach 2005).

Hip function

i. NAHS: no published references.

ii. IHOT-33: no published references when applied to FAI. However,
when used for patients undergoing hip arthroscopy an MCID of 6.1
points (100 point scale) is reported in the original paper and more
recently < 11 points has been reported (Mohtadi 2012; Kemp 2013).

iii. iHOT-12: not published but authors suggest similar performance
to iHOT-33 (Griffin 2012a).

iv. HOS: no published references.

v. MHHS: no published references when applied to FAI. However,
when used for patients undergoing hip arthroscopy an MCID of <11
points (100 point scale) is reported (Kemp 2013).

vi. Vail Hip Score: no published references.

vii. WOMAC: no published references when applied to FAI. However,
when used for patients undergoing total hip arthroplasty at six
months the MCID exceeds 25 points (100 point scale) for all domains
(pain, functional limitation, and stiffness) (Quintana 2005).

Quality of life

i. SF-36: no published references when applied to FAIL. However,
when applied to patients undergoing total hip arthroplasty the
following are reported for each domain, 11 points for physical
role and 20 points for physical function (using a 100 point scale)
(Keurentjes 2012).

ii. SF-12: no published references when applied to FAI. However,
SF-12 is a shortened derivative of SF-36 and as a result correlates
closely (Ostendorf 2004). A published report for unrelated surgery
(cervical decompression) reports an MCID of 2.5 points for the
physical component and 10.1 points for the mental component
(Parker 2012).

iii. EQ-5D: no published references when applied to FAI. However,
more empirical analysis across several applications suggests
(across a continuous scale from -0.59 to 1) a mean of 0.074 (range
-0.011 to 0.140) (Walters 2005).

Subgroup analysis and investigation of heterogeneity

Where sufficient data were available, the following subgroup
analyses were planned.

1. Cam versus pincer versus mixed-type FAl. These shape
abnormalities arise from different aspects of the hip joint and
therefore the results of surgery may differ between the types.
Subgroup analysis will measure the results of surgery using pain as
the outcome.

2. Open versus arthroscopic surgery. Previous research suggests
that the outcome in terms of pain and function is comparable for
open and arthroscopic surgery, but that the risk of AEs is greater
from open surgery (Botser 2011).

Subgroup analyses were planned to measure the results of surgery
using pain and the proportion of participants with any AEs as the
outcomes. The subgroup analyses were also planned to informally
compare the magnitudes of effect to assess possible differences in
response to treatment by considering the overlap of the Cls of the
summary estimates in the two subgroups; non-overlap of the Cls
indicating statistical significance.

Sensitivity analysis

If it was deemed necessary to exclude any studies because they
appeared to differ markedly (that is if the outcome was different,
the effect went in the opposite direction) from the majority of
studies then all main analyses were to have been reported with and
without these studies.

Where sufficient studies existed, sensitivity analyses were planned
to assess the impact on the primary outcome of any bias
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attributable to inadequate or unclear treatment allocation
(including studies with quasi-randomised designs) and blinding.

RESULTS

Description of studies
Results of the search

A search was completed on 19th November 2013. There were
433 results of which 82 were duplicates. A total of 351 reference

titles and abstracts were reviewed for inclusion. We shortlisted 11
primary studies that were reported to describe the effectiveness of
surgery for FAI. A Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) flow diagram of the search results is
shown in Figure 1.
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Figure 1. PRISMA flow diagram of search results. Preferred Reporting Items for Systematic Reviews and
Meta-Analyses. For more information, visit www.prisma-statement.org/
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Included studies arthroscopic surgery versus physiotherapy. The sample size for this
RCT is 140 participants. Griffin 2012 is a multicentre (25 sites) RCT
comparing arthroscopic surgery versus physiotherapy. The sample
size for this RCT is 372 participants. Ayeni and Bhandari 2012 is a
multicentre (two sites) RCT comparing arthroscopic surgery with
sham arthroscopic surgery. The sample size for this RCT is 220

None of the shortlisted studies met our inclusion criteria. However,
we found four ongoing trials (Naudie 2011 ; Ayeni and Bhandari
2012 ; Griffin 2012; Glynn-Jones 2013) that may be eligible in future
review updates. Naudie 2011 is a single centre RCT comparing
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participants. Glynn-Jones 2013 is a multicentre (two sites) RCT
comparing arthroscopic surgery versus physiotherapy. The sample
size for this RCT is 120 participants. A summary of the ongoing
studies including number of recruiting centres, target sample size
and number recruited up to the end of January 2014, type of
surgery and comparator, primary outcome measure and time point
post-randomisation, and projected study completion date is shown
in Table 1 and in Characteristics of ongoing studies.

Excluded studies

Of the 11 shortlisted studies, two were randomised trials (Krych
2013; Zingg 2013). However, both of these studies compared two
types of FAI surgery rather than comparing surgery with one of
the pre-determined comparators (placebo, no treatment or non-
operative treatment). The remaining nine studies were excluded
because they were observational studies (see Characteristics of
excluded studies). A summary of these studies is shown in Table 2.

Risk of bias in included studies

No eligible studies were identified.

Effects of interventions

No published RCTs were identified, therefore the benefits and
safety of surgery to treat FAl can not be reported.

DISCUSSION

Summary of main results

The lack of any randomised or quasi-randomised controlled trials
means there is insufficient evidence to be able to draw conclusions
about the benefits and safety of surgery for femoroacetabular
impingement. There are, however, four ongoing registered RCTs
(Naudie 2011; Ayeni and Bhandari 2012; Griffin 2012; Glynn-Jones
2013) that are likely to meet the inclusion criteria for this review,
and these will be completed within five years. One of these studies
(Ayeni and Bhandari 2012) uses sham surgery as a control and can
utilise formal participant blinding. The other three ongoing studies
have a non-operative treatment control and are unable to blind
participants to their treatment allocation.

There were 11 shortlisted studies of surgery for FAI that were
excluded after detailed review. All of these shortlisted but
excluded studies reported an improvement in patient-reported
pain, function and quality of life following surgical intervention.
However, none of these studies had an appropriate comparator or
control group to allow a robust estimate of the true treatment effect
of surgery for FAl. Most of these excluded studies (nine out of 11) did
not report the frequency of AEs. In the absence of any identifiable
published RCTs or quasi-RCTs meeting the eligibility criteria, this
review was not expanded to include non-randomised studies for
the following reasons.

i. None of the studies identified for full text review, which were non-
randomised, had a suitable comparator. In the absence of a suitable
comparator the authors decided it was not possible to draw any
meaningful inferences about the true benefit or safety of surgery for
hip impingement in these studies.

ii. Several ongoing RCTs that may be suitable for future inclusion
to help determine the benefit and safety of surgery for hip

impingement are likely to begin reporting their findings within the
next few years.

Observational studies have been used to support the use of
surgery for femoroacetabular impingement. However, these are
likely to significantly overestimate any treatment benefit. RCTs are
acknowledged to be the most robust design for evaluating the
benefit of healthcare interventions (Britton 1998). RCTs in surgery,
however, face particular challenges including that many surgeons
have limited experience of RCTs; there are often learning curves
for particular procedures; surgeons sometimes adopt idiosyncratic
individual techniques; and the natural comparator is often very
different and more conservative (Ergina 2009 ; McCulloch 2002).
Many RCTs measuring the effectiveness of drug therapies use
the so-called 'placebo controlled' design. Undertaking similar
RCTs in surgery with a placebo controlled study design is less
straightforward (Campbell 2010). A logical placebo for surgical RCTs
is a 'sham’ operation, however understandably some patients feel
uncomfortable with this. Although many healthcare professionals
understand the rationale behind 'placebo controlled' design, some
remain opposed to taking part on the grounds that it is unethical to
subject their patients to such risks (Campbell 2010). Nevertheless,
there is some evidence that patients and healthcare professional
would be willing to take part in these types of study (Campbell
2011). In order to participate in RCTs, surgeons need to accept
at least collective uncertainty or equipoise between treatments,
including the possibility that surgery does not work. For patients,
the idea that there is uncertainty over the comparative benefits
of treatments can be very difficult to accept. These barriers may
help to explain why no RCTS examining the benefits and safety
of femoroacetabular surgery have yet been completed. The four
ongoing studies (Naudie 2011 ; Ayeni and Bhandari 2012 ; Griffin
2012; Glynn-Jones 2013) will have to effectively negotiate these
barriers to be successful.

Potential biases in the review process

We are confident that the broad literature search used in this review
has captured relevant literature and minimised the likelihood that
any relevant trials were missed. The conclusions we can draw in our
systematic review are limited by the lack of any trials that could be
included.

Agreements and disagreements with other studies or
reviews

Our review is consistent with other recent systematic reviews
(Clohisy 2010; Stevens 2010; Ayeni 2013b; Collins 2013; Wall 2013),
all of which have highlighted the lack of any RCTs regarding the
benefits and safety of FAl surgery.

AUTHORS' CONCLUSIONS

Implications for practice

There is a no evidence to either support or discourage the
use of surgical interventions for femoroacetabular impingement.
Therefore, patients undergoing surgical procedures for this
condition should do so in the knowledge that it is still an unproven
treatment modality.
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Implications for research

Randomised controlled trials comparing surgical procedures to
placebo, no treatment and non-operative treatments are needed
before any conclusions can be made about the role of surgery for
femoracetabular impingement. We welcome the ongoing studies
highlighted in this review which will help to determine the role of
surgery for the treatment of femoroacetabular impingement and
we encourage further studies to complement these. In addition,
we encourage studies that will help to determine the benefit
and safety of surgery in the longer term (that is beyond two
years). The CONSORT statement should be used as a guide for
both designing and reporting trials (Boutron 2008). Trial reporting
should include the method of randomisation and treatment
allocation concealment, follow up of all participants who entered
the trial, and complete reporting of outcomes. Sample sizes should
be reported and have adequate power to answer the research

question; ideally trials should assess both the benefits and risks of
surgery. We suggest that future trials report means with standard
deviations for continuous measures or number of events and
total numbers analysed for dichotomous measures. Furthermore,
agreement on a standard set of outcome measures and diagnostic
criteria for femoracetabular impingement would enhance these
research endeavours.
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Study

Reason for exclusion

Gedouin 2010

Observational; case series

Krych 2013

Randomised trial comparing two surgical interventions

Larson 2009

Observational; comparative case series

Malviya 2012

Observational; case series

Palmer 2012

Observational; case series

Schilders 2011

Observational; comparative case series

Zingg 2013

Partly (10 out of 38 patients included were randomised) randomised trial comparing two surgical
interventions

Characteristics of ongoing studies [ordered by year of study]

Naudie 2011

Trial name or title

Hip Arthroscopy Versus Conservative Management of Femoroacetabular Impingement

Methods

Randomized parallel open label efficacy trial

Participants

Inclusion criteria:

« Patients with femoroacetabular impingement of the hip
« 18 years of age or older
« Grade 1,2 or3radiographic severity of osteoarthritis as defined by the Tonnis classification scale

Exclusion criteria:

« Identified isolated labral tear

« Inflammatory or post-infectious arthritis

« Previous arthroscopic treatment for hip osteoarthritis

« Previous major hip trauma

« Tonnis grade 4 osteoarthritis in two compartments in persons over 60 years of age

« Patients with a major neurologic deficit, serious medical illness (life expectancy less than 2 years
or high intra-operative risk) or those who are unable to provide informed consent or who are
deemed unlikely to comply with follow-up

Interventions

« Arthroscopic surgery of the hip plus optimised medical management versus

« Physical therapy aimed at strengthening and stabilisation of the hip and appropriate analgesic
and anti-inflammatory medication

Outcomes Primary outcome measures:

Hip Outcome Score (HOS) (time frame: 24 months)
Secondary outcome measures:
Non-Arthritic Hip Score (time frame: 2 weeks, and at months 3, 6, 12, 18, and 24)
Modified Harris Hip Score (time frame: 2 weeks, and at months 3, 6, 12, 18, and 24)
SF-12 (time frame: 2 weeks, and at months 3, 6, 12, 18, and 24)
Range of Motion (time frame: 2 weeks, and at months 3, 6, 12, 18, and 24)
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Naudie 2011 (continued)

Starting date May 2011
Contact information Stacey Wanlin tel: 519-661-2111 ext 80946 email: swanlin@uwo.ca
Notes
Griffin 2012
Trial name or title UK FASHIoN: UK FASHIoN: Feasibility/Full trial of Arthroscopic Surgery for Hip Impingement com-

pared with best coNventional care

Methods Randomised parallel open label efficacy trial with an internal feasibility pilot
Participants Inclusion criteria:
« =16years

« They have symptoms of hip pain - they may also have symptoms of clicking, catching or giving way

« They show radiographic evidence of pincer- or cam-type FAl on plain radiographs and cross-sec-
tional imaging

« The treating surgeon believes that they would benefit from arthroscopic FAl surgery

« Able to give written informed consent

« Able to participate fully in the interventions

Exclusion criteria:

« They have previous significant hip pathology such as Perthes’ disease, slipped upper femoral epi-
physis or avascular necrosis

« They have had a previous hip injury such as acetabular fracture, hip dislocation or femoral neck
fracture

« Theyalready have osteoarthritis, defined as Tonnis grade >150, or more than 2mm loss of superior
joint space width on AP pelvic radiograph

« Thereisevidence that the patient would be unable to participate fully in the interventions, adhere
to trial procedures or to complete questionnaires, such as cognitive impairment or intravenous
drug abuse

Interventions « Personalised hip therapy: a package of best conservative care including an individualised pro-
gressed exercise programme, help with pain relief and education and advice

o Arthroscopic surgery of the hip

Outcomes Primary outcome measures:
o |HOT-33 (time frame: 12 months post-randomisation)
Secondary outcome measures:

o |HOT-33 (time frame: 3 and 6 months post-randomisation)

o SF-12 (time frame: 3, 6 and 12 months post-randomisation)

« EQ-5D (time frame: 3, 6 and 12 months post-randomisation)

o Adverse events (time frame: 3, 6 and 12 months post-randomisation)

« Resource utilisation (time frame: 3, 6 and 12 months post-randomisation)

« Need for further procedures (time frame: 24 and 36 months post-randomisation)

Starting date July 2012
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Griffin 2012 (Continued)

Contact information

Damian Griffin +44 2476 968618 damian.griffin@warwick.ac.uk or Rachel Hobson +44 2476 968629
r.w.hobson@warwick.ac.uk

Notes

Ayeni and Bhandari 2012

Trial name or title

Femoroacetabular Impingement Randomized Controlled Trial (FIRST)

Methods

Randomised double blind parallel efficacy trial

Participants

Inclusion criteria:

« Hip pain for greater than 6 months with no relief from non-operative means
« CAM or mixed-type FAI as diagnosed on x-rays and MRI/MRA

« Temporary relief from an intra-articular hip injection

« Informed consent from participant

o English speaker

Exclusion criteria:

« Inability to complete forms or follow up due to cognitive or language barriers

« Previous randomisation in a study involving FAI

« Evidence of hip dysplasia (centre edge angle less than 20)

« Presence of advanced hip osteoarthritis (Tonnis Grade 3 or 4)

« Previous trauma to the affected hip previous surgery on the affected hip

« Isolated pincer lesion

« Immunosuppressive medication use

o Chronic pain syndromes

« Significant medical co-morbidities (requiring daily assistance for activities of daily living (ADLs))
« History of paediatric hip disease (Legg-Calve-Perthes, slipped capital femoral epiphysis)
« Ongoing litigation or compensation claims secondary to hip

Interventions

« Arthroscopic osteochondroplasty of the hip joint
o Sham surgery - arthroscopic lavage of the hip joint with 3 litres of normal saline

Outcomes

Primary outcome measures:

Feasibility of definitive trial (time frame: 2 years)
Secondary outcome measures:

Change in pain scores at 6 months using visual rating scale (time frame: 6 months)

Change in heath status and function using SF-12, NAHS and HOS questionnaires (time frame: 1
year)

Starting date

September 2012

Contact information

Nicole Simunovic tel: 905-527-4322 ext 44695 email: simunon@mcmaster.ca

Notes
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Glynn-Jones 2013

Trial name or title

Trial for Femoroacetabular Impingement Treatment (FAIT)

Methods

Randomised parallel open label efficacy trial

Participants

Inclusion criteria:

« Symptomatic patients

« Age 18-60 years

« Clinical and radiological evidence of FAI
« Competent to consent

Exclusion criteria:

o Prior hip surgery

o Established osteoarthritis (Kellgren-Lawrence = 2)

« Hip dysplasia (Centre-Edge angle < 20 ° on radiograph)

« Completion of physiotherapy programme targeting FAl within past year
« Co-morbidities that mean surgical intervention is not possible/safe

« Contraindication to MRI

* Pregnancy

Interventions

« Physiotherapy and activity modification
« Arthroscopic surgery of the hip

Outcomes

Primary outcome measures:

Hip outcome score (time frame: 8 months post-randomisation (approximately 6 months post-inter-
vention))
Secondary outcome measures:

Patient reported outcome measures (time frame: regular intervals up to 38 months post-randomi-
sation (approximately 3 years post-intervention))

Morphological and physiological MRI (time frame: regular intervals up to 38 months post-randomi-
sation (approximately 3 years post-intervention))

Hip radiographs (time frame: regular intervals up to 38 months post-randomisation (approximate-
ly 3 years post-intervention))

Serum and urinary biomarkers of osteoarthritis (time frame: regular intervals up to 38 months post-
randomisation (approximately 3 years post-intervention))

Clinical examination (time frame: regular intervals up to 38 months post-randomisation (approxi-
mately 3 years post-intervention))

Range of movement

Impingement tests

Starting date

July 2013

Contact information

Antony Palmer tel: +441865 227374 email: antony.palmer@ndorms.ox.ac.uk

Notes
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ADDITIONAL TABLES
Table 1. Summary of ongoing studies

Study No. of re- Sample size No. recruited Type of surgery Comparator Primary outcome measure and Projected
cruiting cen- to end of Jan- time point post-randomisation completion
tres uary 2014 date

Naudie 2011 1 140 na Arthroscopic Physiotherapy HOS at 24 months May 2014

surgery

Griffin 2012 25 372 71 Arthroscopic Physiotherapy IHOT-33 at 12 months July 2017

surgery

Ayeni and 2 220 53 Arthroscopic Sham surgery - arthro- Change in painon aVAS at 6 June 2017

Bhandari surgery scopic lavage of the hip months

2012 joint with 3 litres of nor-

mal saline
Glynn-Jones 2 120 na Arthroscopic Physiotherapy HOS at 8 months July 2017
2013 surgery

na = not available
Key to outcome measures:

Hip Outcome Score (HOS) - expressed as a score out of 100 (100 being the best outcome);

International Hip Outcome Tool (IHOT-33) - expressed as a score out of 100 (100 being the best outcome);
Visal Analogue Scale (VAS) for pain - using a 10 cm line and expressed as a score out of 100 (0 being the best outcome).
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Table 2. Summary of excluded studies

Author Type of study Intervention Interven- Unit of Outcome AEs
1 tion2or analysis
Compara- and no. in
tor each group
Espinosa Observation- 1. Open 2. Open Hips Mean Merle d’Aubigné score (range) None re-
2006 al; compara- surgery: os- surgery: os- ) ported
tive case se- teoplasty + teoplasty +  1.25 Pre-operative
ries labral resec- labral refix- 2.5 1.13(8-13
tion ation ’ -12(8-13)
2.12 (5-16)
24 m post-operative
1.15(10-18)
2.17(13-18)
Bardakos Observation- 1. Arthroscop- 2. Arthro- Patients Median HHS (IQR) None re-
2008 al; compara- ic: osteoplasty  scopic: de- ) ported
tive case se- bridement ~ 1.24 Pre-operative
ries
2.47 1.59 (52-64)
2.55(37-72)
12 m post-operative
1.83 (75-87)
2.77 (59-87)
Larson Observation- 1. Arthroscop- 2. Arthro- Hips Mean MHHS 1. Revision
2009 al; compara- ic: osteoplas- scopic: os- to THA=1
tive case se- ty+labralde-  teoplasty 1.36 12m post op patient
ries bridement + labral re-
pair 2.39 1.88 2. Hetero-
5.94 topic ossi-
: fication=3
patients
3. Revision
osteoplas-
ty=2 pa-
tients
Gedouin Observation- 1. Arthroscop-  None Hips Mean WOMAC score (SD) 1. Revi-
2010 al; case series ic: osteoplasty sion to
1.111 Pre-operative THA=5pts
1.60 (+14) 2. Het-
Post-operative at 10 erotrop-
ost-operative at mean 10 m ic ossifica-
1.83 (+16) tion=3 pa-
tients
3. Neuro-
praxia=2
patients
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Table 2. Summary of excluded studies (continued)

4. Skin
necrosis=1
patient

Schilders Observation- 1. Arthroscop- 2. Arthro- Hips Mean MHHS (range) None re-

2011 al; compara- ic: osteoplasty  scopic: os- ) ported
tive case se- +labral repair  teoplasty 1.69 Pre-operative
ries + labral re- 2.3 1. 60 (24-85

section ’ 60 (24-85)
2.62 (29-96)
Post-operative at mean 29 m
1. 93 (55-100)
2. 88 (35-100)
Bulbul2012  Observation- 1. Open None Pts Mean HHS (range) None re-
al; case series  surgery: os- ported
teoplasty 1.13 Pre-operative
1. 63 (55-70)
Post-operative 24 m
1. 89 (72-98)
Malviya Observation- 1. Arthroscop-  None Patients Mean Rosser Index Matrix-created None re-
2012 al; case series ic: osteoplasty QoL score (range) ported
1.612
Pre-operative
1.0.9 (-1.4-0.9)
Post-operative 12 m
1.0.9 (0.7-1)
Palmer Observation- 1. Arthroscop-  None Hips Mean NAHS increased by 24 post-op- None re-
2012 al; case series  ic: osteoplasty erative at mean 46 m ported
1.201

Domb 2013  Observation- 1.Open 2. Arthro- Patients Mean improvement in MHHS post-op-  None re-
al; compara- surgery: 0s- scopic: 0s- erative at mean 24.8 m (range) ported
tive case se- teoplasty teoplasty 1.10

2.20
2.24 (+11)

Krych 2013 ~ Randomised 1. Arthroscop- 2. Arthro- Patients Mean HOS-ADL (range) None re-
trial compar- ic: osteoplasty  scopic: os- ) ported
ing two differ-  +labral repair  teoplasty 1.18 Pre-operative
ent surgical + labral de- 2.18 1. 68 (26.92
interventions bridement : 68 (26-92)

2.60(23-91)

Post-operative at mean 32 m

1.91 (73-100)

2.80 (42-100)
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Table 2. Summary of excluded studies (continued)

Zingg 2013  Partly* ran- 1. Arthroscop- 2. Open Patients Mean pain on a VAS at rest (SD) None re-
domised tri- ic: osteoplasty  surgery: os- ) ported
al comparing teoplasty 1.23 Pre-operative

two different
surgical inter-

ventions 2.18(13)

2.15 1.15(21)

12 m post-operative

1.5(12)

2.15(22)

m = months, f/u = follow-up, HHS = Harris Hip Score, IQR = interquartile range, SD = standard deviation, THA = total hip arthroplasty, * =
10 out of 38 patients included were randomised

Key to outcome measures:

Merle d’Aubigné - expressed as a score out of 18 (18 being the best outcome);

Harris Hip Score (HHS) - expressed as a score out of 100 (100 being the best outcome);

Modified Harris Hip Score (MHHS) - expressed as a score out of 100 (100 being the best outcome);

Harris Hip Score Acitivities of Daily Living (HOS-ADL) - expressed as a score out of 100 (100 being the best outcome);

Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) - expressed as a score out of 100 (100 being the best outcome);
Rosser Index Matrix-created QoL - expressed as a score from -1.486 to 1.000 (a score of 1.000 indicates normality and death is given a score
of 0.000);

Non Arthritic Hip Score (NAHS) - expressed as a score out of 100 (100 being the best outcome);

Visual Analogue Scale (VAS) at rest for pain - expressed as a score out of 100 (0 being no pain).

APPENDICES

Appendix 1. MEDLINE search strategy
Database: Ovid MEDLINE®In-Process & Other Non-Indexed Citations and Ovid MEDLINE®<1946 to present>

Search strategy:

1 exp Femoracetabular Impingement/
2 femoroacetabular.tw.

3 faitw.

4 femoro-acetabular.tw.

5 pincer.mp.

6 (cam adj3 impingement).tw.

7 or/1-6

8 exp Surgical Procedures, Operative/
9 su.fs.

10 (surger$ or surgical$ or operat$).tw.
11 exp osteotomy/

12 exp osteoplasty/

13 osteochondroplasty.tw.

Surgery for treating hip impingement (femoroacetabular impingement) (Review) 23
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14 mini-open.tw.

15 (arthroscopic adj2 assisted).tw.
16 ganz.tw.

17 Arthroscopy/

18 arthroscop$.tw.

19 hueter.tw.

20 (trochanteric adj3 flip).tw.

21 cheilectomy.tw.

22 or/8-21

23 randomised controlled trial.pt.
24  controlled clinical trial.pt.

25 randomized.ab.

26 placebo.ab.

27 drugtherapy.fs.

28 randomly.ab.

29 trial.ab.

30 groups.ab.

31 or/23-30

32 (animals not (humans and animals)).sh.
33 3lnot32

34 T7and22

35 33and34

Appendix 2. EMBASE search strategy
Database: Embase ClassictEmbase <1947 to 2013 November 19>

Search Strategy:

1 exp femoroacetabular impingement/ (895)
2 femoroacetabular.tw. (887)

3 fai.tw. (1237)

4 femoro-acetabular.tw. (95)

5 pincer.mp. (908)

6 (cam adj3 impingement).tw. (193)

7 or/1-6 (2788)

8 exp surgical technique/ (1063185)

9su.fs. (1718081)

Surgery for treating hip impingement (femoroacetabular impingement) (Review)
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10 (surger$ or surgical$ or operat$).tw. (2386853)

11 exp osteotomy/ (34397)

12 exp hip surgery/ (17380)

13 exp bone remodeling/ (18534)

14 osteochondroplasty.mp. (95)

15 exp orthopedic surgery/ (363517)
16 mini-open.mp. (449)

17 (arthroscopic adj2 assisted).tw. (245)
18 ganz.tw. (2980)

19 hip arthroscopy/ or arthroscopy/ (13938)
20 arthroscop$.tw. (22671)

21 hueter.tw. (98)

22 (trochanteric adj3 flip).tw. (30)

23 cheilectomy.tw. (106)

24 0r/8-23 (3770913)

25 randomS.tw. (855260)

26 factorialS.tw. (22330)

27 crossoverS$.tw. (48965)

28 cross over.tw. (22241)

29 cross-over.tw. (22241)

30 placebo$.tw. (202674)

31 (doubl$ adj blind$).tw. (149013)
32 (singl$ adj blind$).tw. (14072)

33 assign$.tw. (235547)

34 allocat$.tw. (80706)

35 volunteer$.tw. (182564)

36 crossover procedure/ (38268)

37 double blind procedure/ (121366)
38 randomized controlled trial/ (354824)
39 single blind procedure/ (18021)
40 or/25-39 (1406885)

417 and 24 and 40 (75)

Appendix 3. The Cochrane Library search strategy

The Cochrane Library search strategy

1 MeSH descriptor: [General Surgery] explode all trees
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2 surg*

3 surgery:ti,ab

4#lor#2or#3

5 MeSH descriptor: [Femoracetabular Impingement] explode all trees
6 imping*

7 impingement
8 femoroacetabular impingement:ti,ab

9 #5 or #6 or #7 or #8
10 #4 and #9 from 2013 to 2013

Appendix 4. Clinical Trials.gov search strategy

Basic search screen at clinicaltrials.gov:

femoroacetabular impingement OR hip impingement OR FAI

Advanced search screen at clinicaltrials.gov:

Condition: Femoroacetabular Impingement

Intervention: Surgery
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW
1. As there were no published trials that fulfilled our criteria, we have:

a. described the Characteristics of ongoing studies, which included attempting to obtain further details from the named study contact or
Chief Investigator;

b. summarised the evidence available from the Excluded studies.

2. We have removed the hierarchy for hip-specific multidomain outcome measures described in the Secondary outcomes.
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3. We have added a comparison of mixed-type FAI to our proposed subgroup analysis of cam versus pincer-type FAI.

4. We have edited some of the background text to provide more up to date information.

In accordance with latest Cochrane Musculoskeletal Group recommendations, we replaced the terms 'Primary outcomes' and 'Secondary
outcomes' with the heading of 'Major outcomes'. 'Major outcomes' includes the seven most important outcomes that we intend to
implement in the GRADE assessment and Summary of findings' tables in future versions of the review; we consider these outcomes are
essential for decision-masking.

INDEX TERMS
Medical Subject Headings (MeSH)
Femoracetabular Impingement [*surgery]

MeSH check words

Humans
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