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Background: Many recent studies have shown that patients who undergo capsular repair after hip arthroscopy achieve superior
clinical outcomes compared with those who do not. However, patients with dysplasia or generalized ligamentous laxity (GLL)
were not excluded from most of these studies, which may have affected the outcomes.

Purpose: To determine whether capsular repair influences the outcomes of hip arthroscopy for patients without dysplasia or GLL.
Study Design: Systematic review; Level of evidence, 1.

Methods: Under the PRISMA (Preferred Reporting ltems for Systematic Reviews and Meta-Analyses) guidelines, randomized
controlled trials comparing the outcomes of capsulotomy with versus without repair were included, but studies that included pa-
tients with dysplasia or GLL were excluded. The study outcomes were patient-reported outcome measures (PROMs) at 6 months
and 2 years postoperatively—including the modified Harris Hip Score (mHHS), Hip Outcome Score-Activities of Daily Living
(HOS-ADL), and Hip Outcome Score-Sport-Specific Subscale (HOS-SSS)— and were compared between the repair and no-
repair groups. A narrative analysis and meta-analysis were performed to integrate and compare the results of the 2 groups. In
the meta-analysis of the outcome measures, studies with significant differences in the preoperative scores between the repair
and no-repair groups were excluded because previous studies have shown that these can affect the outcomes.

Results: A total of 761 studies were initially identified, of which 3 were included. Of the 322 included patients, 136 underwent
capsular repair, and 186 underwent capsulotomy with no repair. The meta-analysis showed that capsular repair was associated
with significantly higher postoperative PROMs: the mHHS at 2 years (P = .03), the HOS-ADL at 6 months (P = .02) and 2 years (P <
.0001), and the HOS-SSS at 6 months (P = .02) and 2 years (P = .001).

Conclusion: Capsular repair after hip arthroscopy was associated with superior clinical outcomes when compared with no cap-
sular repair in patients without dysplasia or GLL.
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studies have shown that hip arthroscopy achieves very

The hip joint is a ball-and-socket joint consisting of the
femoral head and acetabulum, plus accessory structures
that include the joint capsule, labrum, ligaments, and sur-
rounding muscles. These structures work together to
maintain the stability of the joint. With the development
of the arthroscopic technique, hip arthroscopy is increas-
ingly being performed in clinical practice, and many
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good results.2%-38

Previous biomechanical and clinical studies have shown
that the hip capsule plays a very important role in main-
taining hip stability.!5212?2 However, whether capsular
repair should be performed after hip arthroscopy remains
controversial. There have been many systematic reviews
and meta-analyses comparing the clinical outcomes of
patients who had repair with those who did not. Most of
these studies have demonstrated superior clinical out-
comes in the repaired group.®27231:33 However, patients
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with congenital malformations, such as borderline develop-
mental dysplasia of the hip (BDDH), developmental dys-
plasia of the hip (DDH), or systemic generalized
ligamentous laxity (GLL), which may affect the clinical
outcomes of the procedure, were not excluded from many
of these studies. It is known that such patients require cap-
sular repair to maintain hip stability after arthroscopy.
Still, it is less certain whether a hip capsular repair is nec-
essary for patients without dysplasia or GLL. Further-
more, studies other than randomized controlled trials
(RCTs) were included in most of the previous systematic
reviews and meta-analyses, which would tend to reduce
the reliability of the conclusions drawn.

In the present study, a systematic review and meta-
analysis of RCTs was performed to determine whether
capsular repair influences the clinical outcomes of hip
arthroscopy for patients without dysplasia or GLL. We
hypothesized that postoperative capsular repair would be
superior to no repair.

METHODS
Study Registration and Search Strategy

A systematic review and meta-analysis was conducted in
accordance with the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines
and checklist,?® and the study protocol was registered
with PROSPERO (no. CRD42023406214).'” The Embase,
Cochrane Library, and PubMed databases were searched
from their inception to February 2023. The following key-
words were used in the search, along with “AND” and
“OR” Boolean operators: “hip,” “arthroscopy,” “capsule,”
“close,” “capsular,” “repair,” “management,” “closure,”
and “arthroscopic.”

Inclusion and exclusion Criteria

Included were studies that met the following criteria: (1)
publication in English; (2) patient-reported outcome meas-
ures (PROMs) reported after hip arthroscopic surgery; (3)
comparison of the outcomes after capsulotomy with versus
without repair; and (4) RCT. The exclusion criteria were as
follows: (1) surgical indication of dysplasia, borderline dys-
plasia, central-edge angle <25°, or GLL; (2) significant dif-
ferences in the preoperative PROM scores between the
capsular repair and no-repair groups; (3) cadaveric studies,
animal experiments, and biomechanical studies; (4) case
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reports, systematic reviews, editorial commentaries, and
meeting reports; (5) duplicate articles; and (6) abstract-
only articles.

Data Extraction

Two authors (L.-Y.S. and Q.-R.L.) independently screened
the texts, extracted the data, and reached conformity
regarding study inclusion. If there was disagreement, the
corresponding author assisted in establishing a consensus.
During the screening, the title and abstract of each article
were considered first to determine whether to read the full
text, which was necessary to decide on the inclusion of the
study. The information extracted from all the candidate
studies consisted of the author names; year of publication;
level of evidence; study design; sample size; the age, sex,
and body mass index (BMI) of the participants; and the
duration of follow-up.

Outcomes

The study outcomes were 3 PROMs: the modified Harris
Hip Score (mHHS), the Hip Outcome Score—Activities of
Daily Living (HOS-ADL), and the Hip Outcome Score—
Sport-Specific Subscale (HOS-SSS). In the meta-analysis
of the mHHS, HOS-ADL, and HOS-SSS data, studies
were excluded when the preoperative scores of the repair
and no-repair groups significantly differed, as preoperative
scores may affect the postoperative outcomes.?® According
to the follow-up periods of the included studies, meta-
analyses of the mHHS, HOS-ADL, and HOS-SSS data
were performed for the 6-month and 2-year postoperative
time points.

Risk-of-Bias and Quality Assessment

The quality of the RCTs was evaluated using the Cochrane
risk-of-bias assessment tool, which classifies the following
items as having low, high, or an unclear risk of bias based
on the following criteria: random sequence generation;
allocation concealment; blinding of the participants, care
providers, and outcome assessors; incomplete outcome
data; selective outcome reporting; and other sources of
bias.!® The MINORS (Methodological Index for Non-
Randomized Studies) was used to assess the quality of
the studies. The MINORS has 12 criteria for comparative
studies, for a total of 24 points: (1) clearly stated aim; (2)
inclusion of consecutive patients; (3) prospective collection
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of data; (4) endpoints appropriate to the aim of the study;
(5) unbiased assessment of the study endpoint; (6) follow-
up period appropriate to the aim of the study; (7) loss to
follow-up <5%; (8) prospective calculation of the study
size; (9) adequate control group; (10) contemporary groups;
(11) baseline equivalence of groups; and (12) adequate sta-
tistical analyses. Scores of 0 to 6 are considered very low, 7
to 12 low, 1 to 18 fair, and 19 to 24 high.

Data Analysis

The statistical analysis was performed using RevMan5.3
software (Cochrane Collaboration). Mean differences
(MDs) were used for continuous data, and odds ratios
were used for dichotomous data, with 95% CIs quoted for
both outcomes. I? and chi-square tests were used to evalu-
ate the heterogeneity of the selected studies. A random-
effects model was used for the meta-analysis if I? >50%,
representing high heterogeneity; otherwise, a fixed-effects
model was used. P < .05 was regarded as indicating statis-
tical significance.

RESULTS
Study Selection

Our initial search identified 760 studies, and 1 additional
study was identified through other means. After the
removal of duplicates, 420 articles remained. After evalu-
ating the abstracts, 379 of the articles were discarded,
and a full-text review was performed on the remaining
41; of these, 3 studies’**3® were included in the systematic
review, but only 2 studies'*®® were included in the meta-
analysis because the other study did not involve the stipu-
lated PROMs (Figure 1).

Study Characteristics

The 3 RCTs included 322 patients who underwent hip
arthroscopy, 136 of whom underwent capsular repair and
186 did not. The principal characteristics of the included
studies are shown in Table 1.

Study Quality

The findings of the standardized assessment of the risk of
bias associated with the included RCTs are summarized in
Figure 2. The overall risk of bias was deemed to be low. In
each article, >4 evaluation items were considered to have
a low risk of bias. However, 1 study'® exhibited a high
risk of bias in terms of performance bias, and 1 study® dem-
onstrated a high risk of bias in terms of detection bias; no
study addressed other potential sources of bias. The
MINORS scores indicated high quality for 2 of the stud-
ies® and fair quality for 1 study (Table 1).}4
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Figure 1. A PRISMA flowchart for the literature review.
BDDH, borderline developmental dysplasia of the hip; DDH,
developmental dysplasia of the hip; GLL, generalized liga-
mentous laxity; MCID, minimum clinically important differ-
ence; PRISMA, Preferred Reporting Items for Systematic
Reviews and Meta-Analyses; PROMs, patient-reported out-
come measures.

Outcomes

Results According to Study. The study by Bech et al
included 116 patients, 58 of whom were allocated to the
no-repair group, and the remaining 58 patients were allo-
cated to the repair group. The capsulotomy performed
was interportal rather than T-shaped in all patients. The
PROMs used were pain on a numerical rating scale
(NRS) and the Copenhagen Hip and Groin Outcome Score
(HAGOS) at the 3- and 12-month follow-up examinations.
The authors found no significant differences in the NRS
pain or the HAGOS between the repair and no-repair
groups, except for the Sports domain of the HAGOS at 3
months. Therefore, they concluded there is no need for
the routine closure of the joint capsule at the end of hip
arthroscopy.

The study by Economopoulos et al'* included 150
patients who were randomly assigned to 3 groups at the
time of their surgery: T-capsulotomy without closure
(TC), interportal capsulotomy without closure (IC), and
interportal capsulotomy with closure (CC). The patients
completed mHHS, HOS-ADL, and HOS-SSS scores preop-
eratively and at 3, 6, 12, and 24 months postoperatively.
Results showed that the CC group had significantly higher
mHHS and HOS-ADL scores at the 2-year time point com-
pared to the IC group and that the CC group had superior
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TABLE 1
Characteristics of the Included Studies®
Sample Size, n Age, Years Female Sex, n BMI, kg/m?
MINORS Follow-Up No No No No
Author (Year) LOE Score Times, mo Repair Repair Repair Repair Repair  Repair Repair Repair
Bech et al' (2023) 1 20 3,12 58 35,5+ 104 335 =*85 35 39 23.1 27 242*29
Economopoulos et al'* (2020) 2 18 3, 6,12, 24 100 37.8 = 13.37 35.2 = 10.9 42 19 26.15 £ 4.26 24.8 = 3.9
Sugarman et al®® (2021) 1 22 6, 24 28 33.7 = 9.7 31.8 = 8.6 8 22 25.7 =41 244 *+49

“Data are reported as absolute values or as mean + SD. BMI, body mass index; LOE, level of evidence; MINORS, Methodological Index for

Non-Randomized Studies.
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Figure 2. (A) Risk of bias summary of the included studies. (B) The overall risk of bias graph.

mHHS, HOS-ADL, and HOS-SSS scores at the final 2-year
time point. In addition, patients who underwent complete
capsular closure during hip arthroscopy had superior
patient-reported and surgical outcomes to those who
underwent TC or IC. Therefore, the authors concluded
that repair after capsulotomy may be beneficial.

The study by Sugarman et al®** included 56 patients, of
whom 28 were allocated to the no-repair group, and the
remaining 28 were assigned to the repair group. An inter-
portal capsulotomy was performed in all cases. The clinical
outcomes of the patients were assessed using the HOS-
ADL, HOS-SSS, mHHS, visual analog scale pain, Interna-
tional Hip Outcome Tool, and Veterans RAND 12-Item
Health Survey (VR-12). The authors found no significant
differences between the repair and no-repair groups con-
cerning any of the evaluated PROMs. A superior outcome
in the capsular repair group was identified for the VR-12
Physical subscale at the 2-year time point. Therefore,
they concluded that capsular closure had no detrimental
effect on functional outcome scores after hip arthroscopy.

Results According to PROM Scores. Separate meta-
analyses were performed for the 6-month and 2-year post-
operative time points. Regarding the mHHS, no significant
difference was observed in the 6-month outcomes between
the repair and no-repair groups (MD, 2.15 [95% CI, -8.10 to
12.401; I? = 70%; P = .68). However, a significant difference

was found in favor of capsular repair in the 2-year out-
comes between groups (MD, 5.69 [95% CI, 0.6 to 10.78];
I? = 7%; P = .03) (Figure 3A). Regarding the HOS-ADL,
a significant difference was found in favor of repair in
both the 6-month outcomes between the groups (MD,
4.12 [95% CI, 0.65 to 7.60]; I? = 0%; P = .02) and the 2-
year outcomes (MD, 5.71 [95% CI, 2.88 to 8.55]; IZ = 0%;
P < .0001) (Figure 3B). Regarding the HOS-SSS, a signifi-
cant difference was found in favor of repair in the 6-month
outcomes of the groups (MD, 5.15 [95% CI, 0.66 to 9.64];
I? = 0%; P = .02) as well as the 2-year outcomes (MD,
5.94 [95% CI, 2.36 to 9.53]; I = 0%; P = .001) (Figure 3C).

DISCUSSION

The most important finding of the present study was that
most of the PROM scores, especially in the medium term,
showed a significant advantage in favor of capsular repair
in patients who did not have BDDH, DDH, or GLL. These
results suggest that capsular repair after hip arthroscopic
surgery is associated with superior outcomes for patients
who do not have these conditions.

Hip arthroscopy has the advantages of creating less
trauma and permitting faster postoperative recovery
than standard open joint surgery.'® In the past, as the
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Figure 3. Forest plots showing the scores for (A) the mHHS, (B) the HOS-ADL, and (C) the HOS-SSS at 6 months and 2 years
postoperatively. HOS-ADL, Hip Outcome Score-Activities of Daily Living; HOS-SSS, Hip Outcome Score-Sport-Specific Sub-

scale; mHHS, modified Harris Hip Score.

result of the difficulty of arthroscopic capsular suturing
and the relative stability of the hip joint, capsule repair
after hip arthroscopy was not routinely performed. How-
ever, recent biomechanical studies have confirmed the
role of the capsule in hip joint stability.’®*1?2 They have
shown that a loose capsule is associated with microinstabil-
ity of the hip joint, manifesting in significantly greater
rotation and translation of the femoral head.'®?!

Furthermore, the important role of the joint capsule in
the maintenance of hip stability has been recognized, espe-
cially in patients with DDH or GLL.?4?® In addition, sev-
eral studies have demonstrated the microinstability of
hip joints after hip arthroscopy, which may be caused by
the lack of an intact joint capsule.?>** Nevertheless, the
need for hip capsule repair after arthroscopy is controver-
sial. The studies performed to date have yielded differing
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results: Some have shown no significant difference
between groups of patients who undergo capsular repair
and those who do not, 2 while others have shown a signif-
icant advantage, in the form of superior postoperative
scores, for patients who undergo capsule repair.?315:18

In response to these studies, several systematic reviews
and meta-analyses were conducted that compared the clin-
ical outcomes of patients who did or did not undergo cap-
sule repair after hip arthroscopy in several different
populations and under various clinical situations. A
meta-analysis by Looney et al®® included 36 studies of
5132 hips. This was the largest meta-analysis to date
that evaluated the effect of capsular closure on PROMs,
with results showing that repair was associated with sig-
nificantly higher mean postoperative scores and more
marked improvement. In their analysis, the authors con-
trolled for the effects of the preoperative score and surgical
indication. Still, all types of patients were included, includ-
ing those with BDDH and GLL, which may have influ-
enced the results.

In their review, Owens et al®! included 16 studies (2996
hips) in patients with femoroacetabular impingement
(FAI). The medium-term outcomes of these patients sug-
gested that capsular repair was safe and effective in
patients without arthritis who underwent hip arthroscopy
and that it was associated with superior PROMs to those of
patients whose capsulotomies were not repaired. Although
they targeted patients with FAI, they did not exclude
patients with BDDH, DDH, or GLL. Furthermore, their
review included both primary and revision hip arthroscopy
studies, which may have limited its generalizability.

Cohen et al® included 36 studies (4744 patients) in their
meta-analysis and found superior postoperative outcomes
in patients who undergo complete capsular closure, regard-
less of the type of capsulotomy, based on an analysis of
postoperative mHHS scores. Thus, their findings may sug-
gest superior postoperative outcomes after the closure of
an interportal capsulotomy. However, they included sev-
eral studies that did not compare groups, and there was
significant heterogeneity in the reporting of the capsular
management techniques in the included studies.

Lin et al?” included 12 comparative studies of 1185 hips
in their meta-analysis and found that the published
evidence was insufficient to confirm the superiority of
capsular repair after hip arthroscopy and, therefore, that
the routine repair of the capsule during surgery could
not be recommended. Their study also had several
limitations—including a small sample size, a lack of sub-
group or sensitivity analyses, and a lack of accounting for
the effects of differences in preoperative scores.

As a result of the findings of these previous reviews and
meta-analyses, most scholars support the use of capsular
repair after hip arthroscopy. However, patients with forms
of hip dysplasia and GLL were not excluded from these
analyses, and given that patients with dysplasia or GLL
are at a higher risk of hip microinstability, it is generally
recognized that capsular repair is necessary for these
patients.?*?% Therefore, the authors of these studies may
have overestimated the effect of capsular repair in patients
who do not have such disorders. Indeed, most patients do
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not have dysplasia or GLL, but there have been no studies
regarding the necessity for capsular repair in these
patients. Patients with dysplasia or GLL were excluded
from the present study, which renders the findings more
applicable to the general population.

Some authors have also reported that patients who
undergo capsular repair demonstrate more durable clinical
outcomes. Domb et al'? found that the mHHS, Non-
Arthritic Hip Score, and HOS-SSS scores all decreased in
patients without capsular repair between 2 years and
a minimum of 5 years after surgery. There was a significant
decrease in the mHHS from 87.9 at 2 years to 79.3 at >5
years and patient satisfaction decreased from 8.5 at 2 years
to 7.7 at >5 years. However, the patients who underwent
capsular repair did not show significant decreases in these
parameters. Tahoun et al®® also compared the clinical out-
comes of patients between 2 and 5 years postoperatively.
They found decreases in some clinical outcome scores in
the no-repair group but not in the repair group. Future
studies should further evaluate the durability of the clini-
cal outcomes of patients who undergo capsular repair and
those who do not.

The conventional methods of capsular dissection include
interportal capsulotomy and T-capsulotomy. However, the
capsulotomy method was not described clearly in many of
the publications, which may have affected the clinical out-
comes. Economopoulos et al'* found that the interportal
capsulotomy without repair group had significantly higher
mHHS, HOS-ADL, and HOS-SSS scores than the
T-capsulotomy without repair group at the 2-year time
point. In addition, some authors have proposed using peri-
portal capsulotomy, which causes relatively minor damage
to the joint capsule.” Chambers et al” performed a retro-
spective study of the outcomes of a limited periportal cap-
sulotomy without capsular closure for the arthroscopic
treatment of 142 patients with FAI. They found that peri-
portal capsulotomy provided safe and sufficient access to
the hip joint for the arthroscopic treatment of this condi-
tion without the need for capsular closure. This technique
showed significant clinical improvement, and no postoper-
ative instability was present 1 and 2 years postoperatively.
However, they did not compare the outcomes with the
alternative approach; thus, it is unclear whether capsular
repair is superior to no repair for patients who undergo
periportal capsulotomy. Furthermore, previous biome-
chanical studies have shown that the repair method affects
the stability of the capsule.!!*® However, the effects of the
suturing method used and the number of sutures placed
were not evaluated in the present study. These factors
may affect the degree of capsular closure and even the final
clinical outcomes; therefore, further studies of these
parameters are needed.

The existing research evidence suggests that capsular
repair is superior to no repair. However, some authors
have stated that capsulectomy may represent a viable
treatment option in cases of hip joint stiffness or poor cap-
sular compliance.*%32 However, whether patients with
preoperative stiffness or adhesive capsulitis may benefit
from not repairing their hip joint capsule requires further
study.>32
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In general, capsular repair after hip arthroscopy is rec-
ommended to restore the original anatomy, which is likely
beneficial for patients without dysplasia or GLL. However,
the exact suturing method used, the number of sutures
placed, and the optimal tightness of the capsule require
further investigation in various patient populations and
under different clinical conditions. Further research
should focus on comparing the effects of the type of capsu-
lotomy performed and the type of suturing method.

Strengths and Limitations

The greatest strength of the present study is that patients
with hip dysplasia or GLL were excluded. In addition, only
RCTs were included, which increases the reliability of the
conclusions drawn. Studies in which treatment groups sig-
nificantly differed in their preoperative scores were
excluded from the meta-analysis of the PROMs to further
improve the reliability of the conclusions. The heterogene-
ity among the studies was also relatively low. Last, sub-
group analyses of PROMs were conducted according to
the timing of the follow-up examination.

The study also had some limitations. First, the type of
capsulotomy performed and the number of sutures placed
were not controlled for owing to limitations in the source
data. Second, sensitivity analyses were not performed.
Third, the sample size was small, and the follow-up periods
were short. Further RCTs should be performed to
strengthen the evidence base. Nevertheless, our findings
demonstrate a significant advantage of capsular repair in
patients without dysplasia or GLL.

CONCLUSION

This systematic review and meta-analysis indicated that
capsular repair after hip arthroscopic surgery was associ-
ated with superior clinical outcomes when compared with
no capsular repair in patients without dysplasia or GLL.
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