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ARTICLE INFO ABSTRACT

Keywords: Purpose: To objectively evaluate the effect different management strategies have on the following post-surgical

Hip arthroscopy outcomes.

CaPS‘_lle Methods: The PubMed, Embase and Cochrane Library databases were reviewed for articles published between

g‘ﬁpa‘f January 1st, 2000 to September 18, 2019 that reported on studies comparing techniques for handling the capsule
ication

during hip arthroscopy. After applying the inclusion and exclusion criteria, our final analysis included 10 stu-
dies. In total, these articles included 1556 hips. The following capsular management strategies were im-
plemented: complete repair (n = 444; 28.53%), partial repair (n = 32; 2.06%), plication (n = 223; 14.33%) and
release/no-repair (n = 857; 55.08%). A meta-analysis was performed on outcomes presented in three or more
studies using sufficient pooled statistical analysis data.

Results: Our meta-analysis demonstrated an improvement in the HOS-SS with capsular repair without being
statistically significant (95%CI [-6.71, 8.21], p = 0.06). However, a significant improvement in the mHHS was
detected with capsular repair (95%CI [-1.37, 9.39], p = 0.03). Of the Four studies evaluating HOS-ADL, two
reported improved outcomes with capsular repair (p < 0.05 for both) while the other two reported no sig-
nificant difference. While mixed results were demonstrated for reoperation rates, no difference was found across
capsular management strategies regarding radiological outcomes, NAHS (all p-values > 0.05) pain (p > 0.05),
flexion (p > 0.05), and patient satisfaction (p > 0.05).

Conclusion: Capsular repair has the potential to improve patient reported outcomes after hip arthroscopy. While
there was no consensus in literature, studies consistently reported similar or superior outcomes in the capsular
repair cohorts compared to capsular release. Further randomized controlled studies need to be conducted for
better evaluation of outcomes.

Patient reported outcomes (PROs)
Capsular management

1. Introduction The hip capsule is comprised of the iliofemoral, ischiofemoral, and
pubofemoral ligaments which form a capsuloligamentous envelope that
encloses the hip joint.'%'*'> Frequently, the capsule is incised in order

to obtain atraumatic entry into the joint and to allow for adequate

Non-arthritic hip pathologies, such as femoroacetabular impinge-
ment (FAI) and labral tears, are frequently managed through hip ar-

throscopy. Partly due to the development of less invasive surgical
techniques, procedural volume for hip arthroscopies has surged over
the past decade.'-> However, while these hip procedures have generally
yielded high rates of success,” there has recently been an increased
incidence of reported iatrogenic instability events reported in the lit-
erature. Specifically, these include rapidly progressive osteoarthritis, as
well as joint subluxation or dislocation, following hip arthroscopy.*™®
Thus, in order to maintain positive outcomes, there has been a growing
interest in ways to prevent these complications following hip arthro-
scopy. Capsular management strategies have been extensively explored
in this domain9-14.

maneuverability of surgical instruments.'®'® Due to the technically
demanding nature of capsular repair,’® the capsule is traditionally left
open, or released.”® However, given that the capsule has been shown to
contribute significantly to joint stability,"’'**' it has been suggested
that capsular closure may restore native biomechanical properties fol-
lowing arthroscopic procedures.?** Options for closure include com-
plete repair, partial repair, and plication, the tightening of the hip
capsule that results from thermal capsular shrinkage. Despite the pos-
sible benefits that result from closure, there is lack of consensus among
surgeons regarding which strategy should be implemented.

As hip arthroscopy procedures continue to rise, identifying factors
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Table 1
Studies included in our analysis.

Journal of Orthopaedics 19 (2020) 237-243

Study Level of Capsular Treatment Sample Size (Hips) Follow-Up Outcomes Assessed
Evidence
Amar et al. (2015)* 111 Repair vs. Non-Repair 100 (Repair: n = 50; Non-Repair: 2-weeks Occurrence of heterotrophic
n = 50) 6-weeks ossification (HO)
6-months
1-year
Atzmon et al. (2019)*  1I Repair vs. Non-Repair 64 (Repair: 35; Non-repair: 29) Mean: Repair: 40.4 months; Non- mHHS
Repair: 60.7 months HOS
Patient satisfaction
Bolia et al. (2019)” il Repair vs. Non-Repair 126 (Repair: n = 42; Non-Repair: Mean: Repair: 6.4 + 2.3 years mHHS
84) Non-repair: 7.3 + 2.7 years HOS-ADL
HOS-SS
Patient satisfaction
Rates of conversion to THA
Domb et al. (2015)"> v Repair vs. Release 403 (Repaired: n = 168; Mean: Repaired: 2.09 = 0.26 mHHS
Unrepaired: n = 235) years HOS-ADL
Unrepaired: 2.23 *= 0.36 years = HOS-SS
NAHS
VAS
Patient satisfaction
Domb et al. (2018)'°  III Repair vs. Release 130 (Repair: n = 65; Release: Mean: Repair: 64.8 + 4.2 mHHS
n = 65) months HOS-SS
Release: 75.7 + 8.6 VAS

Frank et al. (2014)'®

Strickland et al.
(2018)*°

Larson et al. (2014)%°

Larson et al. (2016)*”

Newman et al.*®

111

111

11

I

Partial vs. Complete

Repair vs. Release

Plication - Revision vs.

Release - Primary

Repair vs. Plication vs.

Release
Plication vs. Release

64 (Partial: n = 32; Complete:
n = 32)

30 (Repair: n = 15, Release:
n = 15)

305 (Plication -Revision: n = 85;
Release — Primary: n = 220)

88 (Repair: n = 37; Plication:
n = 32; Release: n = 19)
246 (Plication: n = 106; No
Plication n = 140)

Mean: 29.9 months (Range:
24.7-35.4 months)

Patient satisfaction
Need for revision/THA
mHHS

HOS-ADL

HOS-SS

Patient satisfaction

6-weeks Size of capsular defect
24-weeks Capsular thickness
Continuity of capsule
2-weeks mHHS
6-weeks VAS
3-months ROM
6-months AA
1-year CEA
Mean: 22.7 months mHHS
VAS
2-years mHHS
HOS-ADL
HOS-SS

Patient satisfaction

mHHS: modified Harris Hip Score; HOS: Hip Outcome Score; ADL: Activities of Daily Living; SS: Sports Score; VAS: Visual Analog Scale; NAHS: Non-Arthritic Hip
Score; AA: Alpha Angle; CEA: Center Edge Angle; ROM: Range of Motion; THA: Total Hip Arthroplasty.

that can maintain positive outcomes has become essential. Much in-
terest has focused on management of the hip capsule intra-operatively.
However, there is a paucity of information regarding which manage-
ment strategy yields superior outcomes while also reducing complica-
tion risk. Therefore, the purpose of this systematic review was to ob-
jectively evaluate the effect different management strategies have on
post-surgical outcomes.

2. Methods
2.1. Search strategy

The PubMed, Embase and Cochrane Library electronic databases
were comprehensively reviewed for all articles published between
January 1st, 2000 to September 18, 2019 that reported on studies
comparing techniques for handling the capsule during hip arthroscopy
procedures. The following keywords were used in our search along with
the AND and OR Boolean operators: “hip”; “arthroscopy”; “outcomes”;

“capsulotomy”; “repair”.

2.2. Eligibility criteria

We utilized the following as inclusion criteria: 1) English, full-text
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articles must be available and 2) articles comparing the outcomes of
capsulotomy (capsular release) without further intervention versus
partial repair, 3) complete repair, 4) plication, or 5) comparing dif-
ferent repair techniques. Exclusion criteria were: 1) duplicates between
the databases, 2) cadaveric studies, 3) single or double case reports, 4)
systematic reviews, 5) studies utilizing non-arthroscopic capsular in-
terventions and 6) studies that do not provide measurable functional or
radiographic outcomes. A meta-analysis was conducted if a single
outcome was; 1) described using sufficient pooled analysis data (mean,
standard deviation and sample size), and 2) reported in three or more of
the included studies. Of the multiple outcomes reported, a meta-ana-
lysis was conducted on a total of two outcomes deemed to have satisfied
the aforementioned pre-requisites; the modified Harris Hip Score
(mHHS) and the Sports-Specific sub-domain of the Hip Outcome Score
(HOS-SS). The remaining outcomes which did not satisfy the criteria for
meta-analysis, were discussed without being statistically analyzed.

2.3. Data extraction

Two independent investigators conducted the literature search uti-
lizing the PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-analyses) guidelines. The senior author, a board certified
orthopaedic surgeon, arbitrated on disagreements. Outcomes of interest
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were isolated in a tabulated spreadsheet prior to their incorporation
into the current review.

2.4. Quality assessment

All included studies were stratified according to the level of evi-
dence. Furthermore, the Methodological Index for Non-Randomized
Studies (MINORS) scale was utilized to assess the implemented meth-
odology within the included studies. The MINORS criteria for com-
parative studies comprise twelve elements, each conferring a score
between zero and two with a maximum total of 24 points.

2.5. Statistical analysis

Two independent reviewers carried out the data extraction process
from the included articles. The extracted data was then analyzed using
Review Manager 5.3 (Cochrane Collaboration, Oxford, UK). Continuous
outcomes were assessed using weighted mean differences (WMD),
while dichotomous outcomes were evaluated by calculating the odds
ratio (OR). A confidence interval of 95% (95%CI) was used for both
types of outcomes. Heterogeneity of the analyzed data was evaluated
using the I? and chi-squared tests. High data heterogeneity was defined
as I2 > 50% and warranted the implementation of a random effects
model for analysis. On the other hand, in case of low data heterogeneity
(12 < 50%), a fixed effects model was used for the analysis.**

3. Results
3.1. Study selection

Our initial query resulted in a total of 1773 articles. Following the
removal of 947 articles, 826 unique studies were identified. Inclusion
and exclusion criteria were then applied. This resulted in a total of 33
being considered further. After each manuscript was thoroughly eval-
uated, 10 articles remained for consideration. Given that stepwise re-
view of each article's references did not yield any additional related
studies, our final analysis consisted of 10 studies'”-'%?>2*3% (Table 1).
In total, these articles reported on 1556 hips. The following capsular
management strategies were implemented: complete repair (n = 444;
28.53%), partial repair (n = 32; 2.06%), plication (n = 223; 14.33%)
and release/no-repair (n 857; 55.08%). The selection process for
included studies is available in (Fig. 1).

3.2. Quality assessment

The level of evidence of the included studies is as follows: One level
L' two level IL'7! six level II**28-3%3233 and one level IVZ°
(Table 1). MINORS scale ranged between 16 and 21 with an average of
17.8 indicating an overall acceptable quality of evidence*

3.3. Outcome analysis

3.3.1. Hip Outcome Scores

A majority of the included studies (n 6) reported on the Hip
Outcome Score (HOS),'”-*>2°~2 with four studies reporting on the ac-
tivities of daily living sub-scale (HOS-ADL),>>***® and four studies
reporting on the sports sub-scale (HOS-SS).?>*”~2° One study did not
stratify by subscale and reported on the total HOS score instead.'”
Together, there was a lack of homogeneity regarding which capsular
management strategy yielded the highest HOS values.

Among the reported HOS subsets, HOS-SS alone satisfied the criteria
for meta-analysis. Specifically, three of the four studies comparing post-
operative HOS-SS between capsular repair and capsular release cohorts
were analyzed.””*®?° A random effects model was utilized for the
analysis due to the high heterogeneity exhibited within the reported
data (I*> = 65%). Despite having a better overall trend, capsular repair
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did not demonstrate a significantly higher HOS-SS compared to cap-
sular release (95%CI [-6.71, 8.21], p = 0.06) (Fig. 2).

Within the studies analyzing HOS-SS, Domb et al. reported a trend
favoring capsular repair, with no significant difference being found
between repair and release cohorts (p > 0.05).%° This was further
shown by the authors in their later study, with no differences between
the two cohorts at minimum 5-years post-op (repair: 76.1 = 24.4 vs.
non-repair: 68.1 + 27.4; p = 0.32).>° Furthermore, Bolia et al. re-
ported no difference between repair (mean: 79 * 21) and non-repair
(74 + 24) cohorts (p = 0.363).>° However, the authors did report a
higher percentage of patients in the repair group that reached MCID
(77% vs. 55%; p = 0.036).%*

Interestingly, complete repair appeared to yield improved outcomes
for HOS-SS compared to partial repair in the analysis by Frank et al.>’
Specifically, the complete repair cohort yielded higher HOS-SS values
than patients with partially repaired capsule at 6-months (72.2 = 16.1
vs. 63.8 + 31.1, respectively; p = 0.039), 1-year (82.5 * 10.7 vs.
72.7 * 14.7, respectively; p = 0.006), and 2.5 years (87.3 = 8.3 vs.
83.6 = 9.6, respectively; p = 0.001).”” Furthermore, there were sig-
nificant increases for the complete repair cohort between 6-months and
1-year (p < 0.0001) and between 1-year and 2.5 years (p = 0.017).%”
For the partial repair cohort, while there was a significant improvement
between the earlier time frame (p < 0.0001) there was no difference
found between 1-year to 2.5 years follow-up intervals (p = 0.059).%”

Evaluating HOS-ADL, Bolia et al. found significantly higher scores
for the repair cohort compared to patients who did not have their
capsule repaired (91 + 11 vs. 84 + 14;p = 0.010).>® The authors
additionally reported that there was a higher percentage of patients in
the repair cohort that reached minimal clinical important difference
(MCID) (71% vs. 52%; p = 0.002).”® Similarly, Domb et al. found that
patients with capsular repair yielded higher mean ( + SD) post-opera-
tive scores compared to the release cohort (86.1085 =+ 17.2680 vs
82.2186 =* 18.5467; p = 0.0336). Additionally, the probability of
reporting good or excellent outcomes, was significantly higher for the
capsular repair cohort (75% vs. 66%; OR: 1.586, 95% CI: 1.018-2.472;
p = 0.0417). However, when adjusting for variables such as sex, age,
and acetabular labrum articular classification, there were no differences
found between the two management strategies (p > 0.05).

Newman et al. was the only study that evaluated the effects of pli-
cation on HOS-ADL scores.”® In their cohort of revision patients, pa-
tients with capsular plication were more likely to report HOS-ADL
scores =10 compared to patients without plication (75% vs. 31%;
p = 0.001).%°

When comparing partial to complete closure, Frank et al. found no
differences in HOS-ADL scores.”” Specifically, there was no difference
between the partial closure cohort and the complete closure cohort at 6-
months, 1-year, and 2.5 years following the arthroscopy procedure (all
p-values > 0.05).%”

When evaluating the total HOS, Atzmon et al. found no difference
between closure and non-closure cohorts post-operatively (87.2 vs.
85.4; p = 0.718)."” Both cohorts experienced significant improvements
following the hip arthroscopy procedure (p > 0.001).'7

3.3.2. Modified Harris Hip Score

Differences in the modified Harris Hip Scores (mHHS) between
capsular management strategies were evaluated in five of the included
studies.'”-2%-2%2%25:29 yariable results were demonstrated in the four
Studies comparing the postoperative mHHS obtained after capsular
repair versus release.'”*****° However, by incorporating data from
three studies found to be eligible for meta-analysis,”***° a sig-
nificantly higher mHHS was demonstrated in favor of capsular repair
(95%CI [-1.37, 9.39], p = 0.03). These results were obtained through
applying a random effects model of analysis due to the high hetero-
geneity of the presented data 12 = 72%) (Fig. 3). Although not suffi-
cient for meta-analysis, data from the two studies comparing capsular
plication to capsular release similarly demonstrated superior outcomes
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Fig. 1. PRISMA diagram for study selection demonstrating the number of studies identified, screened, assessed for eligibility and the final number of included studies

(n = 10).

Capsular Repair Capsular Release

Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bolia et al. 2019 79 21 84 74 24 42 30.7% 5.00 [-3.54, 13.54] -
Domb et al. 2015 71.247 27.7415 168 67.258 29.3959 235 39.7% 3.99 [-1.64, 9.62] T
Domb et al. 2018 68.1 274 65  76.1 24.4 65 29.6% -8.00[-16.92, 0.92] - &7
Total (95% Cl) 317 342 100.0% 0.75[-6.71, 8.21] ’
i 2 = . 2 = = = - 12 = 859 + t t +
Heterogeneity: Tau? = 28.18; Chi? = 5.75, df = 2 (P = 0.06); I> = 65% _2'0 _1'0 (') 1'0 2'0

Test for overall effect: Z = 0.20 (P = 0.84)

Capsular Repair  Capsular Release

Fig. 2. Forest plot to assess the hip outcomes score sports-specific subscale (HOS-SS) demonstrating better trends in favor of capsular repair without reaching

statistical significance.

in the capsular plication cohorts.>*?

Comparing capsular closure to non-closure, Atzmon et al. reported
no significant differences in both pre-operative (58.4 vs. 63.2, respec-
tively; p 0.223) and post-operative (88.7 vs. 85.7, respectively;
p = 0.510) mHHS values.'” Similarly, at a minimum 2-year follow-up,
Domb et al. reported no differences between repair and non-repair
cohorts for mHHS (p > 0.05).”° Additionally, patients with capsular
repair did not have significantly greater odds of developing good or

Capsular Repair Capsular Release

excellent outcomes (71% vs. 62%; OR: 1.507, 95% CI: 0.986-2.304,
p = 0.0579).2° This was defined as mHHS scores =71. Domb et al. then
extended these findings to patients with a minimum 5-year follow-up,
with no differences in mHHS reported between repair (81.2 = 13.5)
and non-repair cohorts (80.8 * 16.1;p = 0.72).>° Additionally, when
examining MCID, no difference was found between cohorts for the
following time intervals: pre-op to minimum 5-years (repair: 67% vs.
non-repair: 71%; p = 0.657), pre-op to 2-year follow-up (74% vs. 82%;

Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bolia et al. 2019 87 13 84 76 20 42  27.3% 11.00 [4.34, 17.66] - =
Domb et al. 2015 83.8485 15.5996 168 80.9783 18.227 235 39.8% 2.87 [-0.45,6.19]
Domb et al. 2018 80.8 16.1 65 81.2 13.5 65 32.9% -0.40 [-5.51, 4.71]
Total (95% Cl) 317 342 100.0% 4.01 [-1.37, 9.39]

o Tan? = . Chiz = - - 12 = 790 t } | } }
Heterogeneity: Tau? = 16.11; Chi2 =7.22, df = 2 (P = 0.03); 1= 72% 20 0 0 10 20

Test for overall effect: Z=1.46 (P =0.14)

Capsular Repair  Capsular Release

Fig. 3. Forest Plot to Assess the Modified Harris Hip Score (mHHS) Demonstrating Significantly Improved mHHS with Capsular Repair Compared to Capsular

Release.
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0.232), and 2-year follow-up to 5-year follow-up (22% vs. 13%j;
0.136).*°

These findings contradict the findings of Bolia et al. which indicate
that mean mHHS was significantly higher for the repair cohort com-
pared to those with capsular release (87 *+ 13 vs. 76 =+ 20;
p = 0.007).?® However, the authors found no differences between the
percentage of patients that reached minimally important change (MIC)
between the cohorts (repair: 71%, non-repair: 52%; p = 0.60).%*

Relating to the effects of plication on mHHS values, Larson et al.
analyzed a cohort of patients undergoing revision hip arthroscopy and
found that with plication patients had significantly greater mHHS va-
lues compared to those that did not undergo plication (26.4 vs. 14.8;
p = 0.032).>* Additionally, capsular repair/plication was identified as a
predictive variable for greater mHHS outcomes (p = 0.032).%* In a later
study, the authors similarly demonstrated that there was a higher
percentage of patients in the plication cohort that experienced good or
excellent results (73% vs. 53%; p = 0.06).>°> However, it is noteworthy
that numerous confounding variables, such as the additional factor of
labral repair, may have influenced these findings.*

p
p

3.3.3. Non-arthritic hip score

Only two included studies evaluated the differences between cap-
sular repair and capsular release on non-arthritic hip scores
(NAHS).?**° Both studies showed no significant differences in the
NAHS obtained by either capsular management strategies.

Domb et al. reported greater improvement in NAHS for patients
with capsular repair at a minimum 2-year follow-up (repair:
82.8395 + 17.1327 vs. non-repair:79.0024 + 17.8038;p = 0.03).°
Additionally, the authors found that the repair cohort had a sig-
nificantly higher probability of achieving good or excellent outcomes
compared to non-repaired patients (79% vs. 60%; OR: 1.547, 95% CL:
1.1014-2.359; p = 0.0428).%° However, following adjustment for age,
sex, and other pre-operative metrics, no significant differences were
found between the two cohorts. When evaluating patients at a longer
follow-up period, Domb et al. reported no significant differences be-
tween repair and release cohorts (84.9 + 16.7 vs. 82.8 + 15.1;
p = 0.99).*°

3.3.4. Patient satisfaction

A total of five studies examined the differences in patient satisfac-
tion between different capsular management strategies.'”>%*"~2°
However, only two studies””*° compared capsular release versus cap-
sular repair and provided sufficient data on the pooled statistical ana-
lysis. Nevertheless, across the five studies, there were no significant
differences between the results obtained with complete repair, partial
repair, or capsular release.

At a minimum 2-year follow-up, Atzmon et al. reported no differ-
ences in mean satisfaction between patients with capsule closure
(88.6%) compared to the non-closure cohort (86.3%; p = 0.672).'” Ina
similar follow-up period, Domb et al. found no difference between re-
lease (mean =+ SD: 7.9485 + 2.2335) and repair 7.9818 + 2.2264)
cohorts (p = 0.8834).?° When looking at longer follow-up periods, si-
milar findings were observed. Specifically, at a minimum follow-up of 5
years, Domb et al. demonstrated that satisfaction was not significantly
different between repair (7.6 = 2.3) and release (8.1 * 2.1) groups
(p = 0.83).?° This was further shown by Bolia et al. with mean follow-
up periods of 6.4 *= 2.3 years and 7.3 * 2.7 years for the repair and
non-repair cohorts, respectively. The authors reported that, compared
to patients with capsular repair, patients without repair had the same
mean satisfaction on a scale from 1 to 10 (9 vs. 9; p = 0.85).%®

Frank et al. was the only study to explore the differences between
patients with partial closure repair and those with complete repair of
the capsule.”” Although their analysis yielded higher satisfaction scores
for the complete closure cohort (8.63 *+ 1.07 vs. 8.35 = 1.02), no
statistical analysis was performed to identify the significance of this
difference.”” However, both patient cohorts had significant
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improvements in satisfaction between pre-operative and post-operative
scores (p < 0.0001).%

3.3.5. Necessity for additional procedures

Four studies reported on the need for subsequent procedures be-
tween capsular management strategies.>>?’~>° Specifically, these pro-
cedures included conversion to total hip arthroplasty (THA) and the
need for revision hip arthroscopy. Out of the four studies, only two
provided sufficient data from their pooled statistical analysis of cap-
sular repair versus release.”®*° By reviewing the reported outcomes in
each study, it is clear that no consensus was reached regarding the
superior approach in mitigating the need for future reoperation.

Regarding conversion to THA, Bolia et al. reported that patients
with capsular repair had significantly lower rates of conversion com-
pared to the non-repair cohort (4% vs. 14%; p = 0.01).>® Similarly,
Domb et al. found a greater number of conversions in the cohort
without repair of the capsule compared to those with capsular plica-
tion.”” However, these findings were not statistically significant
(p > 0.05).>° Notably, it appeared that those with capsular plication
(mean: 38.5 months, range: 3.4-62 months) converted to THA earlier
than the release cohort (mean: 57.8 months, range: 24.3-83.4
months).?’ Additionally, Larson et al. found lower failure rates in pa-
tients with capsular plication and labrum compared to other patients in
the dysplastic hip cohort (18% vs. 40%; p = 0.03).%° Failure was de-
fined as either conversion to THA, the need for subsequent osteotomy,
or a mHHS < 70.*°

When examining rates of revision hip arthroscopy, Bolia et al. found
no significant difference between the number of patients in the non-
repair (n = 4; 10%) and repair (n = 9; 11%) cohorts that required the
procedure (p = 0.8). Conversely, Frank et al. reported a revision rate of
13% in the partial repair cohort compared to 0% among complete re-
pair patients.”” However, no statistics were reported.

3.3.6. Radiographic outcomes

Radiographic analysis was utilized by three studies to evaluate the
differences between capsular management approaches.'”*”*° Of the
three included studies, two compared radiographic outcomes between
capsular repair and capsular release'®>° while the third compared the
radiographic outcomes between complete and partial capsular repair.*’
A thorough review of the reported outcomes in all three studies de-
monstrated no differences among the utilized treatment strategies for
any of the radiographic outcome measures.'%*"->

Amar et al. examined the rates of heterotrophic ossification between
patients that underwent capsular repair and those without repair of the
capsule.®® Their analysis of radiographs yielded no significant differ-
ence between the two cohorts (28% vs. 44%, respectively;
p = 0.144).°° Additionally, capsular management was not found to
significantly impact the incidence of heterotrophic ossification fol-
lowing multivariate logistic analysis (p > 0.05).°

Similarly, Strickland et al. used MRI to evaluate 30 hips that un-
derwent interportal capsulotomies that was either repaired (n = 15) or
unrepaired (n = 15).'° The authors found that capsular thickness was
not significantly different between the two cohorts at 6-weeks and 24-
weeks (p > 0.05).'° Additionally, there were no significant differences
between the two groups regarding capsular defect size (p > 0.05) or
the continuity of the hip capsule (p > 0.05) at both follow-up inter-
vals.'® Furthermore, the soft tissue appearance, including the presence
of periarticular muscle and subchondral edema, was not significantly
different between the management strategies (p > 0.05)."°

Frank et al. was the only study to evaluate alpha angle (AA) and
center edge angle (CEA) between capsular repair approaches.”” Patients
in the partial closure and complete closure cohorts experience im-
provements in both measurements following arthroscopy.”” However,
there was no significant difference between the two cohorts for both AA
(p = 0.0667) and CEA (p = 0.1461).”
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3.3.7. Pain

Two studies evaluated pain between management strategies
through the use of visual analog scales (VAS).?**° Both studies reported
no significant difference between repair and release cohorts. Specifi-
cally, Domb et al. reported no differences for both adjusted and un-
adjusted VAS values between cohorts (p > 0.05).?° Similarly, no dif-
ference was found between strategies at longer follow-up (repair:
2.5 * 2.4 vs. non-repair: 1.9 *= 2.0;p = 0.42).%°
3.3.8. Range of motion

Larson et al. was the only study to evaluate range of motion
(ROM).?” The authors found that there were no differences between the
partial repair and closure repair cohorts.”” Specifically, there were no
differences found for forward flexion (PR: 120.5 =+ 14.7° vs. CR:
126.1 + 15.2°; p = 0.1422), external rotation (PR: 45.2 + 13°vs CR:
46 = 11.5% p = 0.7936), and internal rotation (PR: 22.7 * 6.8° vs
CR: 23.7 + 6.2%p = 0.5522).7

4. Discussion

Although hip arthroscopy is a generally safe and successful proce-
dure, as procedural volume rises there is a growing emphasis on
methods of maintaining positive outcomes while managing higher case
load. This has been highlighted by the recent focus on capsular man-
agement strategy and its impact on outcomes. Our systematic review
represents the most comprehensive analysis of studies comparing out-
comes across management strategies. We found mixed evidence across
the literature, with no clear indication regarding which approach yields
superior outcomes. Therefore, we are unable to conclude that one
strategy is superior to the other.

There are numerous studies in the current literature that indicate
the need for capsular repair in order to adequately maintain joint sta-
bility. For example, Myers et al. demonstrated that hip joint mechanics
were not fully restored following labral repair unless the capsule was
concomitantly repaired.> This was similarly supported by numerous
cadaveric studies that indicate capsular release does not restore hip
kinematics to the same level as capsular closure.***' Given that laxity
of the hip joint has been indicated as one of the leading causes for
primary failure following hip arthroscopy,’?** capsular repair may be
indicated in order to help prevent various complications such as dis-
location.*®

There is some evidence in the current literature of a trend favoring
capsular repair.*® This was made evident by Gupta et al. in their eva-
luation of capsular management practices among 27 high-volume sur-
geons.”” Their analysis found that only 11% of providers indicated
never closing the capsule, with a majority (78%) considering instability
in their capsular repair decision.”” This may suggest that surgeons are
more cognizant of the potential complications that arise from capsular
release. Furthermore, there have been various novel approaches pro-
posed in the literature regarding easier and more effective strategies for
closing the capsule.”®' Given the previously demanding nature of
intraoperative capsular closure, these innovative techniques may fur-
ther encourage providers to perform capsular repair.

The present review demonstrated a significant heterogeneity in the
reported data. Heterogeneity within the incorporated literature could
be attributed in part to the variation in the reparative capsular inter-
ventions; capsular plication,?**'-**> complete repair'’-*>-??*%-52 and
partial repair.>* In addition, slight variation in technique among oper-
ating surgeons might influence the yielded outcomes.”*>* Similarly, the
variation in the extent of capsular release for intra-articular arthro-
scopic access might be another contributor to data heterogeneity.”'
Future large-scale prospective cohort studies can mitigate the effect of
the aforementioned confounders while providing sufficient power for
subgroup analyses.

The current study exhibits some limitations inherent to the cur-
rently available literature. While there is limited information in
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general, many of the studies consisted of Level III or Level IV evidence.
Therefore, more randomized control trials (RCTs) are needed in order
to provider stronger comparisons.”® Additionally, there were oftentimes
various confounding variables that likely influenced results. For ex-
ample, the study by Larson et al. compared dysplastic hips to those with
FAI when reporting on how plication impacts outcomes.?® Similarly,
Atzmon et al. reported on significantly different follow-up periods be-
tween repair and non-repair cohorts (Repair: 40.4 months; Non-Repair:
60.7 months; p < 0.001).'7 It was unclear whether the patient datasets
of the earlier study by Domb et al.>° was incorporated into their later
study®’ looking into the same outcomes with a longer follow-up in-
terval. Furthermore, despite unifying the capsular management strate-
gies and the measured outcomes for studies incorporated into the meta-
analysis, significant heterogeneity was present among the analyzed
data. One plausible explanation could be that most decisions regarding
how to manage the capsule were done based on surgeon discretion,
therefore, it is difficult to truly determine whether outcomes were based
solely on capsule integrity or whether more severe pathology dis-
covered intraoperatively could have impacted results. Furthermore,
variations in surgical technique (extent of capsulotomy, type of repair
and number of sutures used in repair), even within the same capsular
repair or release cohorts could present another confounding factor.
Domb et al. acknowledged these limitations and stated that their sta-
tistically significant findings likely were not clinically significant.°
Despite these limitations, the current study comprehensively presents
on the current literature that evaluates outcomes based on how the
capsule is managed following hip arthroscopy procedures.

There has been recent debate among providers regarding how to
handle the hip capsule following arthroscopy procedures. Review of the
current literature demonstrated significantly higher mHHS with cap-
sular repair compared to capsular release. However, while a trend of
better outcomes with capsular repair could be observed in HOS-SS,
HOS-ADL, overall HOS and NAHS, no consensus on a significant ad-
vantage could be established. Furthermore, despite the mixed results
regarding the eventual need for reoperation between the two inter-
ventions, the time intervals between the index arthroscopy and the
second surgery were longer in patients who underwent capsular repair.
Finally, both interventions demonstrated similar results in terms of
patient satisfaction, pain, range of motion and radiographic outcomes.
Given the relatively poor quality of available research, further studies
should be conducted that prospectively evaluate outcomes while con-
trolling for additional patient- and surgeon-related factors. However, it
is notable that none of the studies included in this review demonstrated
superior results with capsular release in any of the reported outcomes.
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