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conservative treatment (CT).

the risk of bias.

up for 12 months).

Purpose: FAl (femoroacetabular impingement syndrome) is a common cause of hip pain, resulting in a decreased
life quality. This study aims to compare the postoperative clinical outcome between arthroscopic surgery (AT) and

Method: The six studies were selected from PubMed, Embase and OVID database. The data were extracted and ana-
lyzed by RevMan5.3. Mean differences and 95% confidence intervals were calculated. RevMan5.3 was used to assess

Result: Six observational studies were assessed. The methodological quality of the trials indicated five of six stud-

ies had a low risk of bias and one article had a high risk of bias. The differences were statistically significant between
AT and CT for HOS (follow-up for 6 months), iHOT-33 (follow-up for 6 months) improvement, iHOT-33 (follow-up

for 12 months) improvement, iHOT-33 (follow-up for 12 months), EQ-5D-5L index score (follow-up for 12 months)
and AT showed higher benefits than CT. Meanwhile no statistically significant were found in iHOT-33 (follow-up for

6 months), EQ-5D-5L index score (follow-up for 6 months), EQ5D-VAS (follow-up for 6 months) and EQ5D-VAS (follow-

Conclusion: AT and CT both can have clinical effects when facing FAI. In our meta-analysis, hip arthroscopy is statisti-
cally superior to conservative treatment in both long-term and short-term effects.

Keywords: Femoroacetabularimpingement syndrome, Arthroscopy, Conservative treatment

Introduction

FAI (femoroacetabular impingement syndrome) is a
common cause of hip pain, resulting in a decreased life
quality [1, 2]. It was first described as FAI in 2001 which
Ganz et al. describe it as irregularities in femoral and
acetabular anatomy [3, 4]. Subsequently, this concept
was updated by the 2016 Warwick Agreement consensus
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statement as “a motion-related clinical diagnosis of the
hip that represents symptomatic contact between the
proximal femur and the acetabulum” [5]. Classified by
pathology, there are three morphologies of FAI: (1) cam-
type morphology with an aspherical femoral head; (2)
pincer-type morphology with an over coverage of the
femoral head; and (3) mixed-type morphology which has
both pincer and cam type, is the most common morphol-
ogy. Because of the abnormal contact between femur and
acetabulum, it will cause focal cartilage defects, cartilage
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delamination, chondrolabral separation and labral tears,
eventually leading to hip osteoarthritis [6—8].

There are multiple treatments for FAI at present,
including conservative care and arthroscopic surgery. But
there are limited indications to choose either of one as
a primary treatment. Although Peters et al. found three
criteria as an indication for surgery, some research still
remains conservative care as the first step in address-
ing FAI due to a modest chance of improvement with a
low risk of harm [9-11]. Conservative care does have a
positive effect in treating FAI, Per Holmich et al. found
physical therapy treatment reaches a significant improve-
ment in a angle and Tonnis grade at a mean follow-up
of 8 years. Meanwhile, a higher number of articles also
showed a good prognosis after arthroscopic surgery. As
an example, N V Bardakos et al. set up a research and a
higher median postoperative modified Harris hip score
was observed in the arthroscopic group compared with
the control group [12].

High-quality evidence from randomized controlled
trials that investigate physical therapy compared with
arthroscopic surgery for patients with FAI is lacking [13,
14]. It is difficult for clinical surgeons to make a medical
decision based on insufficient evidence. The purpose of
this systematic review and meta-analysis was to synthe-
size data using the available clinical evidence to compare
the efficacy and outcomes of patients with FAI syndrome
treated with hip arthroscopy versus those treated with
conservative care alone.

Method

Inclusion and exclusion criteria

Articles that meet the following inclusion criteria are
included: (1) published randomized controlled trials
(RCTs) comparing arthroscopic surgery versus conserva-
tive care (e.g., physiotherapy) in the management of FAI
syndrome; (2) clinical manifestations and imaging diag-
nosis of FAI syndrome; (3) a minimum 6-month clinical
follow-up period; and (4) patient aged more than 18 years
old. The exclusion criteria were: (1) the patient has a pri-
mary hip disease such as hip osteoarthritis; (2) the RCTs
are not rigorous; (3) the studies did not report the clinical
outcomes; and (4) all other types of research is excluded
such as cohort studies, case—control studies, case series,
individual case studies and unpublished abstract. Over-
all, patients included in this review were individuals aged
18 years or older with clinical and imaging diagnoses of
FAL

Outcome

The primary outcome of interest was the International
Hip Outcome Tool 33 (iHOT-33), both improvement
data and primary data [15]. This outcome was designed
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to measure the hip-related quality of life in young adults
with non-arthritic hip pain. The score ranges from 0 to
100, and a higher score indicates better functionality.

Secondary outcomes were included Hip Outcome
Score (HOS) [16], Degree of Improvement on Hip VAS
Pain Score [17], EQ-5D-5L index score and VAS score
[18]. Other information included complications and
adverse events in both treatment groups. Arthroscopic
surgery details such as the surgery approach and differ-
ent types of morphology were collected. The number of
people lost to follow-up was also recorded as the study
characteristic.

Search strategy

We used a text search strategy using the ("femoracetab-
ular" [MeSH term] OR "femoro-acetabular" OR "fem-
oro acetabular") AND (impingement [MeSH term] OR
"impingement syndrome"). Specifically, we searched the
PubMed, Embase and OVID database from inception
to September 20, 2021. We also assessed the bibliog-
raphies of identified studies to seek additional articles.
We did not add language restrictions.

Study selection

A single reviewer screened all citations and abstracts
generated by the literature search and applied the selec-
tion criteria. Identified randomized trials were assessed
for inclusion by 2 reviewers. Any disagreement between
them on the eligibility of certain studies was resolved
through discussion with a third reviewer. The titles of
journals and names of authors were not masked during
the study selection process.

Quality assessment

The risk of bias graph in Review Manager 5.3 was used
to evaluate the methodological quality of included stud-
ies in this meta-analysis. This 7-element checklist quali-
tatively assesses various aspects of trial quality (random
sequence generation, allocation concealment, blind-
ing of participant and personnel, blinding of outcome
assessment, incomplete outcome data, selective report-
ing and other bias) using an ordinal scoring system
comprising high risk, low risk or unclear risk response
options for each statement on the Review Manager 5.3.
A higher score obtained with Review Manager 5.3 is
indicative of higher methodological study quality. We
did not perform the assessment of publication bias with
a funnel chart because we had less than ten studies for
each comparison in this review.
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Statistical analysis

Data were extracted independently from included stud-
ies on data abstraction forms by a single reviewer. We
extracted data on participants’ characteristics (sex, age,
duration of symptoms, severity of the condition at the
beginning of the study), treatment dosage (number of
sessions, duration of each treatment session, etc.) and
description of the intervention. In addition, further
data were retrieved if the authors deceit med necessary.
Reports on study funding and registration in some pro-
spective databases were also extracted.

Meta-analysis was planned if studies were clinically
homogeneous in population, intervention and outcome
assessment and we used Review Manager 5 for all anal-
yses. As all outcomes that can analyze were continuous
results, we quantified the treatment effects with the mean
difference (MD), effect sizes and 95% confidence intervals
(CI), and P<0.05 was considered statistically significant
for all outcome measures. A fixed-effects model was used
to pool results from comparable studies in the absence of
significant heterogeneity (I><60%), whereas a random-
effects model was used to pool results when significant
heterogeneity was present (I*>60%).

Result

Studies identification and inclusion

We conducted article searches in the PubMed, Embase
and OVID and other databases and our search strategy
create 3379 titles that were eligible for the review. After
removing duplicate articles, 47 articles remain. Based
on carefully screening the remained articles’ titles and
abstracts, 35 irrelevant articles of them were excluded.
After applying the inclusion criteria, six randomized con-
trolled trials were excluded: 3 articles included patients
older than 60 years and did not specify whether they had
osteoarthritis, 2 articles lacked reports of loss to follow-
up and adverse events, and 1 article had flaws in rand-
omization concealment and blinding. Finally, 6 studies
were included in this systematic review and meta-analy-
sis. The detalil of the selection process is listed in Fig. 1.

Study characteristics

In summary, six-level RCTs were included in this sys-
tematic review and meta-analysis [19-24]. The includ-
ing studies were conducted in three countries (UK, USA
and Australia) and involved 1187 patients (598 patients
in conservative treatment group and 589 patients in
arthroscopic surgery group) aged from 29.7 to 49.6 years.
Among 1187 patients, 550 were female and 637 were
male. The follow-up time ranges from 8 to 24 months.
Weight, height and BMI were reported in some articles
and did not present in others. The clinical outcomes of
the studies were evaluated mainly based on the pooled
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results of iHOT-33, mHHS, visual analog scale, HOS-
ADL, NAHS, Lower Extremity Function Score, dGEM-
RIC, HOOS, SF-12, PCS, MCS, EQ-5D. Adverse events
were available in most of the studies, but none of them
report severe events. A total of 64 people were lost to
follow-up in the included literature, including 10 who did
not receive treatment, 5 who could not be contacted, 34
who could not receive continuous treatment and 5 who
were not eligible for inclusion. The details of includ-
ing study characteristics are summarized in Table 1 and
Table 1 continued.

Methodological assessment of study quality

We use Review Manager 5.3 to operate an assessment of
the including six articles. The detailed results were pre-
sent in Fig. 2. Six items were used to assess the risk of bias
[25]. In particular, most of the studies get a high evalua-
tion in both attrition bias and reporting bias. Overall, five
of six studies were high quality and had a low risk of bias.
Only one article was low quality and had a high risk of
bias.

Outcomes
Comparison of Hip Outcome Score between AT and CT
(follow-up for 6 months).

Comparison of postoperative Hip Outcome Score (fol-
low-up for 6 months) between AT and CT was conducted
among the 2 studies [22, 23], which included 262 patients
(137 patients receiving AT and 125 patients receiving
CT), the detailed information is shown in Fig. 3. Hetero-
geneity testing showed that there was a little high hetero-
geneity among the studies (P=0.11, I>=60%); following
the method described before, the fixed-effects model was
used to analyze the data from 2 studies. The pooled result
showed that the difference was statistically significant
between the AT group and the CT group (MD=6.98
CI=2.13to 11.83 Z=2.82 P=10.0005<0.05).

Comparison of International Hip Outcome Tool-33
Questions (follow-up for 6 months) improvement.

Comparison of postoperative International Hip Out-
come Tool-33 Questions (follow-up for 6 months)
improvement between AT and CT was conducted among
the 2 studies [20, 21], which included 176 patients (90
patients receiving AT and 86 patients receiving CT), the
detailed information is shown in Fig. 4. The postoperative
improvement data are based on each article’s own base-
line data. Heterogeneity testing showed that there was a
low heterogeneity among the studies (P=0.27, I>=18%);
following the method described before, the fixed-effects
model was used to analyze the data from 2 studies. The
pooled result showed that the difference was statisti-
cally significant between the AT group and the CT group
(MD =8.39 CI=2.42 to 14.37 Z=2.75 P=0.005<0.05).



Zhu et al. Journal of Orthopaedic Surgery and Research (2022) 17:296

Page 4 of 11

o recards identified additional records identified
*&; through database through other sources:
(&) searching: PubMed Embase and OVID database
o
_‘:« g (n=2254) (n=1125)
+
[t
S !
o )
\ H ) recards after duplicates
remaved
( \ (n=47>
oo} )
5 Remaining records
] records screened excluded
(<))
O (n=47) (n=35)
~
Q
w2
full-text articles excluded,
\ ) with reasons:
(1) Patient has primary hip
/ﬁ disease such as hip
osteoarthritis;
o (2) the RCTs are not
rigorous.
B full-text articles gere
j assessed far (3) the studies didn” t
e eligibility report the clinical outcomes.
or
o)
or
—
(64
studies included
in qualitative
\ / synthesis
(n=6)
o
,_8 studies included
=3 in quantitative
o synthesis
= (meta-analysis)
— )
(N=6)
Fig. 1 Search strategy results (RCTs, randomized controlled trials.)

Comparison of International Hip Outcome Tool-33
Questions (follow-up for 6 months).

Comparison of postoperative International Hip Out-
come Tool-33 Questions (follow-up for 6 months)
between AT and CT were conducted among the 3
studies [21, 23, 24], which included 475 patients (242

patients receiving AT and 233 patients receiving CT),
the detailed information is shown in Fig. 5. Hetero-
geneity testing showed that there was no heterogene-
ity among the studies (P=0.63, I>=0%); following the
method described before, the fixed-effects model was
used to analyze the data from 3 studies. The pooled
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Table 1 Study characteristics
Title No. of patients Age Gender (female:male) Height (cm) Weight (kg) BMI (kg/m2)
CcT AT CcT AT cT AT CcT AT CcT AT CcT AT
Realpe, A.2021 177 171 N N 64:113 71:100 N N N N N N
Martin, S.2021 44 46 491 496 20:24 23:23 N N N N 268 27.1
Hunter, D.2021 50 49 329 329 26:24 31:18 N N N N N N
Palmer, A. 2018 110 112 36.0 36.4 73:37 74:38 1719 170.5 786 76.1 26.6 259
Mansell, N.2018 40 40 306 29.7 14:26 19:21 N N N N 2747 28.23
Griffin, D.2018 177 171 352 354 64:113 71:100 N N N N N N
Title Follow-up  Outcome Adverse event Morphology
(month)
cT AT cT AT cT AT

Realpe, A.2021 12 12 iHOT-33, questionnaire N N N
Martin, S.2021 12 12 iHOT-33, mHHS, visual N N N

analog scale, HOS-ADL,

NAHS, Lower Extremity

Function Score
Hunter, D.2021 12 12 dGEMRIC, iHOT-33, muscle soreness numbness in the Pincer: 9, Cam: 30, Pincer: 9, Cam: 32,

HOQS, SF-12, PCS, groin, leg or foot Mix: 10 Mix: 9

MCS, EQ-5D
Palmer, A.2018 8 8 HOS-ADL, HOS sport chronic pain Superficial wound Pincer: 0, Cam: 104, Pincer: 1, Cam:

subscale, NAHS, Infection, Injury to Mix: 6 104, Mix: 7

HAGOS, OHS, iHOT-33 the lateral cutaneous

nerve

Mansell, N.2018 24 24 HOS, iIHOT-33, Global N N N N

Rating of Change
Griffin, D.2018 12 12 iHOT-33, EQ-5D-5L, Muscle soreness, Muscle soreness, Pincer: 14, Cam: 133, Pincer: 13, Cam:

SF-12

Numbness in the

groin, leg or foot, hip

pain or stiffness,

Numbness in the
groin, leg or foot,

hip pain or stiffness,
superficial wound, hip
joint infection

Mix:30

129, Mix:29

CT Conservative treatment: Including but not limited to patient education, activity modifications, oral anti-inflammatories, physical therapy and intra-articular
musculoskeletal injection therapies. AT Arthroscopic surgery N: Not present dGEMRIC: delayed gadolinium-enhanced magnetic resonance imaging (MRI) of
cartilage. iHOT-33: International Hip Outcome Tool HOOS: the Hip disability and Osteoarthritis Outcome Score, SF-12 12-item Short Form Health Survey. PCS Physical
component score. MCS Mental component score HOS-ADL: activities of daily living subscale of the hip outcome score HOS Hip outcome score NAHS Non-arthritic hip
score, HAGOS Copenhagen hip and groin outcome score OHS Oxford hip score, mHHS Modified Harris Hip Score

result showed that the difference was not statistically
significant between the AT group and the CT group
(MD=2.45CIl=—1.88t06.78 Z=1.11 P=0.27>0.05).
Comparison of International Hip Outcome Tool-33
Questions (follow-up for 12 months) improvement.
Comparison of postoperative International Hip Out-
come Tool-33 Questions (follow-up for 12 months)
improvement between AT and CT was conducted
among the 2 studies [20, 21], which included 181
patients (91 patients receiving AT and 90 patients
receiving CT), the detailed information is shown in
Fig. 6. Heterogeneity testing showed that there was no
heterogeneity among the studies (P=0.82, I*=0%);
following the method described before, fixed-effects
model was used to analyze the data from 3 studies.

The pooled result showed that the difference was sta-
tistically significant between the AT group and the
CT group (MD=13.71 CI=7.44 to 19.9 Z=4.28
P<0.0001<0.05).

Comparison of International Hip Outcome Tool-33
Questions (follow-up for 12 months).

Comparison of postoperative International Hip Out-
come Tool-33 Questions (follow-up for 12 months)
between AT and CT were conducted among the 4 stud-
ies [19, 21, 23, 24], which included 834 patients (411
patients receiving AT and 423 patients receiving CT),
the detailed information is shown in Fig. 7. Hetero-
geneity testing showed that there was no heterogene-
ity among the studies (P=0.53, I?=0%); following the
method described before, fixed-effects model was used
to analyze the data from 4 studies. The pooled result
showed that the difference was statistically significant
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Arthroscopic surgery Conservative treatment Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Palmer, A. 2018 784 199 100 69.2 19.1 88 756% 9.20(3.62,14.78) ]
Mansell, N.2018 685 255 37 68.4 16.7 37 244% 0.10[9.72,9.92]
Total (95% Cl) 137 125 100.0% 6.98[2.13, 11.83] *
Heterogeneity: Chi*= 2.49, df=1 (P = 0.11); F= 60% t t t t {
o = -100 -50 0 50 100
Test for overall effect. Z=2.82 (P = 0.005) Favours [experimental] Favours [control)
Fig. 3 Forest plot of comparison: postoperative Hip Outcome Score (follow-up for 6 months) between AT and CT

between the AT group and the CT group (MD=9.43
CI=6.11to0 12.76 Z=5.57 P<0.0001 < 0.05).
Comparison of EQ-5D-5L index score (follow-up for
6 months).
Comparison of postoperative EQ-5D-5L index score
(follow-up for 6 months) between AT and CT was

conducted among the 2 studies [21, 24], which included
376 patients (188 patients receiving AT and 188 patients
receiving CT), the detailed information is shown in
Fig. 8. A low heterogeneity was found among the stud-
ies ( p=0.28 *=15%); following the method described
before, fixed-effects model was used to analyze the data
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Arthroscopic surgery Conservative treatment Mean Difference Mean Difference
Study or Subgroup Mean SD__ Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
Hunter, D.2021 186 1842 44 133 199 42 542% 530[-2.81,13.41]
Martin, 5.2021 2528 2251 46 1323 202 44 458% 12.05(3.22,20.88] —
Total (95% CI) 90 86 100.0% 8.39[2.42, 14.37] <&
Heterogeneity: Chi*= 1.22, df=1 (P = 0.27); F= 18% k 3 ' t |
Test for overall effect Z= 2.75 (P = 0.006) 100 a0 0 50 100

Favours [experimental] Favours [control]
Fig. 4 Forest plot of comparison: postoperative International Hip Outcome Tool-33 Questions (follow-up for 6 months) improvement between AT

and CT
Arthroscopic surgery Conservative treatment Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed. 95% CI
Mansell, N.2018 438 2524 37 376 2594 37 138% 6.30[-5.36,17.96)
Hunter, D.2021 62.2 21.2 44 57.5 249 42 195% 4.70[5.10,14.50]
Griffin, D.2018 46.6 25 161 4586 23 154 66.7% 1.00[-4.30,6.30]
Total (95% Cl) 242 233 100.0% 2.45[-1.88,6.78]
Heterogeneity: Chi*= 0.91, df= 2 (P = 0.63); F= 0% k 5 t t J
Testfor overall effect Z=1.11 (P=0.27) 100 50 0 50 100

Favours [experimental] Favours [control)
Fig.5 Forest plot of comparison: postoperative International Hip Outcome Tool-33 Questions (follow-up for 6 months) between AT and CT

Arthroscopic surgery  Conservative treatment Mean Difference Mean Difference
_Studyor Subgroup __Mean __ SD _ Total _Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Martin, .2021 3355 2254 46 2053  18.98 44 533% 13.02[4.42,2162) -
Hunter, D.2021 200 223 45 164 2239 46 46.7% 14.50(5.32,2368) -
Total (95% C1) 91 90 100.0% 13.71[7.44, 19.99] 3
Heterogeneity: Chi*= 0.05, df=1 (P = 0.82), F= 0% - i + t + |
Testfor overall effect Z= 4.28 (P < 0.0001) 100 50 0 ol 100

Favours [experimental] Favours [control]
Fig. 6 Forest plot of comparison: postoperative International Hip Outcome Tool-33 Questions (follow-up for 12 months) improvement between AT

and CT
Arthroscopic surgery Conservative treatment Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Realpe, A.2021 58.8 21 171 497 25 177 47.0% 9.10[4.26,13.94] =
Mansell, N.2018 489 26.99 37 439 2129 37 9.0% 5.00(-6.08 16.08) e e
Hunter, D.2021 729 218 45 56.8 288 46 10.0% 16.10[5.62, 26.58] —
Giffin, D.2018 58.8 27 158 49.7 25 163 34.0% 9.10[3.40,14.80) -
Total (95% CI) 41 423 100.0% 9.43[6.11,12.76] ¢
Heterogeneity: Chi*= 2.20, df= 3 (P = 0.53); F= 0% k > y J
Testfor overall effect Z= 5.57 (P < 0.00001) 100 50 ¢ S0 100

Favours [experimental] Favours [control]
Fig. 7 Forest plot of comparison: postoperative International Hip Outcome Tool-33 Questions (follow-up for 12 months) between AT and CT

Arthroscopic surgery Conservative treatment Mean Difference Mean Difference
Study or Subgroup Mean SD __ Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed. 95% CI
Griffin, D.2018 0544 0.26 144 0573 0.23 147 61.0% -0.03[-0.09,0.03]
Hunter, D.2021 0703 0177 44 0.682 0.155 41 39.0% 0.02[0.05,0.09]
Total (95% Cl) 188 188 100.0% -0.01[-0.05, 0.03]

Heterogeneity: Chi*=1.18, df=1 (P =0.28), F=15%

Testfor overall effect Z=0.42 (P = 0.67) = |

Favours [&
Fig. 8 Forest plot of comparison: postoperative EQ-5D-5L index score (follow-up for 6 months) between AT and CT

0 0 50 100
xperimental] Favours [control]
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Arthroscopic surgery Conservative treatment Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Griffin, D.2018 0615 0.25 152 0578 0.24 147 70.2% 0.04[0.02 009
Hunter, D.2021 077 0156 45 0.653 0.249 46 298% 0.12[0.03,0.20]
Total (95% Cl) 197 193 100.0% 0.06 [0.01,0.11]
Heterogeneity: Chi*= 2,38, df=1 (P = 0.12); F= 58% = y t t |
-100 -50 0 50 100
Testfor overall effect Z=2.56 (P = 0.01) Favours [experimental] Favours [control]
Fig. 9 Forest plot of comparison: postoperative EQ-5D-5L index score (follow-up for 12 months) between AT and CT
Arthroscopic surgery Conservative treatment Mean Difference Mean Difference
Study or Subgroup Mean SD___ Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Griffin, D.2018 67.8 19.3 145 703 19.3 145 70.8% -250(-6.94 1.94)
Hunter, D.2021 727 16.8 45 "7 16.1 42 292% 1.00[-591,67.91]
Total (95% CI) 190 187 100.0% -1.48[-5.21,2.26]
Heterogeneity: Chi#= 0.70, df= 1 (P = 0.40); F= 0% f f 1 y y
o = -100 -50 0 50 100
Testfor overall effect Z=0.77 (P = 0.44) Favours [experimental] Favours [control)
Fig. 10 Forest plot of comparison: postoperative EQ5D-VAS (follow-up for 6 months) between AT and CT
Arthroscopic surgery Conservative treatment Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Griffin, D.2018 7119 20.7 150 69.2 19.4 145 64.2% 2.70[-1.88,7.29]
Hunter, D.2021 76.9 15.2 45 747 146 46 358% 2.20[3.93 833
Total (95% Cl) 195 191 100.0% 2.52[-1.15,6.19]
Heterogeneity: Chi#= 0.02, df= 1 (P = 0.90); F= 0% ' y T t i
-100 -50 0 50 100
Test for overall effect Z=1.35 (P = 0.18) Favours [experimental] Favours [control]
Fig. 11 Forest plot of comparison: postoperative EQ5D-VAS (follow-up for 12 months) between AT and CT

from 2 studies. The pooled result showed that the dif-
ference was no statistically significant between the AT
group and the CT group (MD=— 0.01 CI=— 0.05 to
0.03 Z=0.42 P=0.67>0.05).

Comparison of EQ-5D-5L index score (follow-up for
12 months).

Comparison of postoperative EQ-5D-5L index score
(follow-up for 12 months) between AT and CT was con-
ducted among the 2 studies [21, 24], which included 390
patients (197 patients receiving AT and 193 patients
receiving CT), the detailed information is shown in Fig. 9.
A little high heterogeneity was found among the stud-
ies ( p=0.28 I*=58%); following the method described
before, the fixed-effects model was used to analyze the
data from 2 studies. The pooled result showed that the
difference was statistically significant between the AT
group and the CT group (MD=0.06 CI=0.01 to 0.11
Z=2.56 P=0.01<0.05).

Comparison of EQ5D-VAS (follow-up for 6 months).

Comparison of postoperative EQ5D-VAS (follow-up
for 6 months) between AT and CT was conducted among
the 2 studies [21, 24], which included 377 patients (190
patients receiving AT and 187 patients receiving CT),
the detailed information is shown in Fig. 10. No hetero-
geneity was found among the studies ( p=0.40 I>=0%);

following the method described before, the fixed-effects
model was used to analyze the data from 2 studies. The
pooled result showed that the difference was not sta-
tistically significant between the AT group and the
CT group (MD=— 148 CI=— 5.21 to 2.26 Z=0.77
P=0.44>0.05).

Comparison of EQ5D-VAS (follow-up for 12 months).

Comparison of postoperative EQ5D-VAS (follow-
up for 12 months) between AT and CT was conducted
among the 2 studies [21, 24], which included 377 patients
(190 patients receiving AT and 187 patients receiving
CT), the detailed information is shown in Fig. 11. No
heterogeneity was found among the studies ( p=0.90
P=0%); following the method described before, the
fixed-effects model was used to analyze the data from 2
studies. The pooled result showed that the difference was
not statistically significant between the AT group and
the CT group (MD=2.52 CI=— 1.15 to 6.19 Z=1.35
P=0.18>0.05).

Conclusion

In our study, we identified six RCTs studies for inves-
tigating the clinical outcomes of AT versus CT, and we
collect adverse events and each morphology. In our
meta-analysis, the result showed that the differences were
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statistically significant between AT and CT for HOS (fol-
low-up for 6 months), iHOT-33 (follow-up for 6 months)
improvement, iHOT-33 (follow-up for 12 months)
improvement, iHOT-33 (follow-up for 12 months), EQ-
5D-5L index score (follow-up for 12 months) and AT
showed higher benefits than CT. Meanwhile no statis-
tically significant were found in iHOT-33 (follow-up
for 6 months), EQ-5D-5L index score (follow-up for
6 months), EQ5D-VAS (follow-up for 6 months) and
EQ5D-VAS (follow-up for 12 months).

High heterogeneity was found in comparison of HOS
(follow-up for 6 months) and Comparison of EQ-5D-5L
index score (follow-up for 12 months), other studies were
present with low or no heterogeneity. High heterogeneity
may be related to the design, interventions and research
methods of each study [26]. Different regions and dif-
ferent races may have different pathological prognoses
[27]. So the association between different risk factors and
prognosis cannot be described. We look forward to more
relevant research with an exhaustive baseline and out-
comes in the future.

In terms of individual results of each study, David,
Palmer, Griffin and Martin’s studies appear a preference
that AT achieve superior outcomes compared with CT
[20-22, 24]. While Mansell et al. found the clinical out-
comes of AT are no better than CT [23]. Moreover, the
study conducted by Realper indicated that two treat-
ments each have its own merits [19]. Due to the RCTs,
we can collect now, both AT and CT can reach the
clinical benefit change. But there is no consistent con-
clusion about which treatment is more beneficial [28].
Based on our meta-analysis, AT showed statistically
significant in HOS (follow-up for 6 months), iHOT-33
(follow-up for 6 months) improvement, iHOT-33 (fol-
low-up for 12 months) improvement, iHOT-33 (follow-
up for 12 months), EQ-5D-5L index score (follow-up
for 12 months), both in sensory function and motor
function. Despite no statistically significant results were
presented with iHOT-33 (follow-up for 6 months), EQ-
5D-5L index score (follow-up for 6 months), EQ5D-VAS
(follow-up for 6 months) and EQ5D-VAS (follow-up for
12 months). But in these scales, AT still reach the mini-
mally clinically important difference and showed the clin-
ical effect.

In particular, the iHOT-33 (follow-up for 6 months)
improvement showed statistically significant yet iHOT-
33 (follow-up for 6 months) presented no statistically
significant. Their heterogeneities are all low (*=18%
and ?=0). Such a result may be due to the baseline of
each study being different so that the improvement
showed statistically significant, but the original data
showed not. We can also interpret this special result as
AT is better than CT in clinical outcomes because AT
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does have clinical effect and in the meantime, under the
background of non-heterogeneous baseline data, AT has
shown a more excellent improvement effect and these
data are statistically significant. The statistically signifi-
cant in iHOT-33 (follow-up for 12 months) improve-
ment, iHOT-33 (follow-up for 12 months) and EQ-5D-5L
index score (follow-up for 12 months) also support our
argument and show that arthroscopic surgery has a bet-
ter long-term prognosis effect.

Compared with recent related literature, an updated
systematic review and meta-analysis by Bastos, R showed
that surgical treatment is not superior to conservative
treatment for femoroacetabular impingement syndrome
in the short term, and there is low-quality evidence that
it is not superior in the medium term [29]. The result is
inconsistent with our results, but our study included
more RCTs (six vs three) and we use more scale compari-
sons as clinical results. Another literature presented the
same result as our result, though it only contained three
studies and one outcome [30]. Based on the current lack
of high-quality evidence, in contrast, our results are more
convincing.

Schwabe MT conducted a meta-analysis that included
three studies, based on the comparison of iHOT-33 and
HOS-ADL, and concluded that the outcome of surgery
is better than PT [31]. But compared to our article, we
included six studies in our analysis, which is larger than
the number of studies by Schwabe MT et al., and we have
more outcome measures. With a larger sample size and
more outcome indicators, the conclusions drawn are
more meaningful for future clinical decisions. Moreo-
ver, in the article of Schwabe MT, the results of the two
outcome indicators were consistent: surgical treatment
was better than conservative treatment. However, after
the follow-up was divided according to time points in
our article, the IHOT-33 index showed no statistical dif-
ference at the 6-month follow-up time, but there was a
statistical difference at the 12-month time point. We,
therefore, present our conclusions.

In the article published by Dwyer T, similarly, only
three articles were included [32]. Moreover, the statisti-
cal method of frequency weighting was used in the paper
to unify the follow-up time of IHOT-33 to 10 months.
Such comparisons can only yield results that surgical
treatment is superior to conservative treatment. How-
ever, the disease is a dynamic process, and our article can
conclude from the difference in follow-up time: surgical
treatment can achieve better results faster than conserva-
tive treatment in a shorter period.

The article by Kim CH included 5 articles, including
3 RCTs, 1 prospective cohort study and 1 retrospec-
tive cohort study [33]. Therefore, in terms of methodo-
logical quality, it is inferior to the articles that are all
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included in RCTs, and the conclusions drawn are also
slightly less scientific. Our article analyzed the out-
come index EQ-5D-5L at both follow-up nodes, and
the conclusions reached were consistent with our final
conclusions, and based on this conclusion, we made
recommendations for clinical treatment. Because only
the results of IHOT-33 were statistically significant in
Kim CH'’s article, only one possibility was raised in the
conclusion "Further studies will be needed to conclu-
sively determine if one strategy is superior to the other
for treating FAL" and no recommendations for clinical
treatment were made.

Our limitations of this study should be mentioned. The
sample size is still small for a meta- analysis. It may cause
high heterogeneity between different studies and incor-
rect results. Secondly, the data we extracted ignore differ-
ent prognosis brought by different morphology types due
to the based on unclassified raw data. It may create report
bias. More large-sample, multicenter, high-quality RCTs
are needed to verify the outcomes of this meta-analysis.

Conclusion

AT and CT both can have clinical effects when face FAL
In our meta-analysis, hip arthroscopy is statistically
superior to conservative treatment in both long-term
and short-term effects. AT can achieve better results
faster than CT in a shorter period of time. Arthroscopic
treatment is more recommended in people who need
better prognosis improvement in a shorter time. This
may give a reasonable direction for future treatment.
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