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Does Capsular Closure Affect
Clinical Outcomes in Hip Arthroscopy?
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Background: There is increasing concern of iatrogenic hip instability after capsulotomy during surgery. Greater emphasis is now
being placed on capsular closure during surgery. There are no prospective studies that address whether capsular closure has any
effect on outcomes.

Purpose/Hypothesis: The purpose of this study was to evaluate patient outcomes after interportal capsulotomy repair compared
with no repair. We hypothesized that restoration of normal capsular anatomy with interportal repair will achieve clinical outcomes
similar to those for no repair.

Study Design: Randomized controlled trial; Level of evidence, 1.

Methods: Adult patients with femoral acetabular impingement indicated for hip arthroscopy were randomized into either the
capsular repair (CR) or the no repair (NR) groups. All patients underwent standard hip arthroscopy with labral repair with or without
CAM/pincer lesion resection. Clinical outcomes were measured via the Hip Outcome Score–Activities of Daily Living (HOS-ADL)
subscale, Hip Outcome Score–Sport Specific (HOS-SS) subscale, modified Harris Hip Score (mHHS), visual analog scale for pain,
International Hip Outcome Tool, and Veterans RAND 12-Item Health Survey (VR-12).

Results: A total of 54 patients (56 hips) were included (26 men and 30 women) with a mean age of 33 years. The HOS-ADL score
significantly improved at 2 years in both the NR group (from 68.1 ± 20.5 to 88.6 ± 20.0; P< .001) and the CR group (from 59.2 ± 18.8
to 91.7 ± 12.3; P < .001). The HOS-SS score also significantly improved in both the NR group (from 41.1 ± 25.8 to 84.1 ± 21.9; P <
.001) and the CR group (from 32.7 ± 23.7 to 77.7 ± 23.0; P < .001). Improvement was noted for all secondary outcome measures;
however, there was no significant difference between the groups at any time point. Between 1 and 2 years, the NR group showed
significant worsening on the HOS-ADL (–1.21 ± 5.09 vs 4.28 ± 7.91; P¼ .044), mHHS (1.08 ± 10.04 vs 10.12 ± 11.76; P¼ .042), and
VR-12 Physical (–2.15 ± 5.52 vs 4.49 ± 7.30; P ¼ .014) subsets compared with the CR group.

Conclusion: There was significant improvement in the VR-12 Physical subscale at 2 years postoperatively in the capsular CR
group compared with the NR group. Capsular closure appears to have no detrimental effect on functional outcome scores after hip
arthroscopy. We recommend restoration of native anatomy if possible when performing hip arthroscopy.
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The use of hip arthroscopy has increased significantly over
the past decade as a tool to treat nonarthritic hip disorders.
As surgical techniques and instrumentation have evolved,
arthroscopic procedures to address femoroacetabular
impingement (FAI) and labral tears requiring repair or
reconstruction have become commonplace. For the suitable
patient, short- and medium-term outcomes clearly suggest
benefit to these procedures. As the number of arthroscopic
hip procedures continues to increase, our understanding of

possible complications as well as nuances of the surgery
continues to evolve.

Among the most devastating of these complications is
postoperative hip dislocation secondary to instability. While
rarely reported in the literature, its possibility has certainly
been noticed among hip arthroscopists.1,10,13,20,22 Benali and
Katthagen1 reported on a case of iatrogenic instability in a
49-year-old woman after resection of a labral tear and pincer
lesion. Matsuda10 reported on a case of postoperative hip
dislocation also occurring after labral resection and overdis-
traction to retrieve a loose body, ultimately necessitating a
mini-open casulorrhaphy. Sansone et al22 reported on 2 cases
of iatrogenic dislocation after capsulorrhaphy and iliopsoas

The Orthopaedic Journal of Sports Medicine, 9(5), 2325967120963110
DOI: 10.1177/2325967120963110
ª The Author(s) 2021

1

This open-access article is published and distributed under the Creative Commons Attribution - NonCommercial - No Derivatives License (https://creativecommons.org/
licenses/by-nc-nd/4.0/), which permits the noncommercial use, distribution, and reproduction of the article in any medium, provided the original author and source are
credited. You may not alter, transform, or build upon this article without the permission of the Author(s). For article reuse guidelines, please visit SAGE’s website at
http://www.sagepub.com/journals-permissions.

https://doi.org/10.1177/2325967120963110
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/


tenotomy, raising the question of the necessity of some of the
dynamic stabilizers of the hip.

Unaddressed laxity is now a known source of failure after
primary arthroscopic hip surgery and an indication for revi-
sion surgery. Central to both of these problems is the ongo-
ing debate as to whether the hip capsule should be
routinely closed at the end of the procedure. Hip joint sta-
bility is dependent upon both static and dynamic stabi-
lizers. Static stabilization of the hip is imparted by the
osseous congruity of the femoroacetabular joint, the
labrum, and the capsuloligamentous complex. The dynamic
stabilizers include the hip girdle musculature, as well as
proprioceptive and neuromuscular stabilization.

During arthroscopy, an interportal capsulotomy is typi-
cally performed to gain access to the central and peripheral
compartments of the hip joint and address any intra-
articular femoral or acetabular chondral pathology or lab-
ral tearing. While in the past, capsular entry sites have
been left unrepaired because of concerns of overconstraint
and the belief that a pseudocapsule re-forms in its place to
maintain stability, the data supporting this argument are
limited. Newer data suggest that the trend is changing. In
2015, Gupta et al6 found that 48% of high-volume hip
arthroscopists routinely close the capsule, as compared
with only 11% who routinely do not close the capsule. Frank
et al5 and Domb et al4 have previously reviewed the effects
of capsular closure in retrospective series, with differing
outcomes. However, the effect of capsular closure on
patient outcomes has not yet been fully elucidated.

While recent studies do suggest that capsular repair may
be beneficial, to date, there are no prospective randomized
studies that address the clinical benefit or detriment of
capsular closure after hip arthroscopy. The purpose of this
study was to evaluate whether capsular closure signifi-
cantly improves clinical outcomes after hip arthroscopy.
We hypothesized that restoration of normal capsular anat-
omy with interportal repair will achieve clinical outcomes
similar to those of no repair.

METHODS

Study Design

A power analysis was conducted to determine the study size
with a significance of .05 for 2-tailed sidedness. The Hip

Outcome Score–Activities of Daily Living (HOS-ADL) sub-
scale was used as the primary outcome measure. We used a
minimal clinically important difference of 10 points based
on previous studies, with a standardized power of 0.8.
Under these parameters, we calculated the need for 34
patients to be entered into this study. We set a total patient
enrollment goal of 56 patients in order to allow for higher
standard deviations in the outcome score than expected.

After institutional review board approval, all patients who
met study inclusion and exclusion criteria and who signed
informed consent were enrolled in this prospective study.
Study enrollment was from November 2013 to March 2016.
Criteria for study inclusion were patients (1) aged between
18 and 65 years who were scheduled to undergo primary hip
arthroscopy by the senior author (M.B.B.), (2) who carried a
diagnosis of FAI with labral tearing, and (3) who were
scheduled to undergo hip arthroscopy with labral repair and
osteoplasty. Exclusion criteria included (1) a narrowed fem-
oroacetabular joint space measuring <2 mm on plain radio-
graphs, (2) acetabular dysplasia with a center-edge angle
<25�, (3) a history of prior surgery on the hip, acetabular
fracture, avascular necrosis, Legg-Calve-Perthes disease, or
lumbar radiculopathy, and (4) evidence of significant hyper-
mobility defined by a Beighton scale >6.

Randomization and Blinding

Upon enrollment by clinical research staff, each patient
was assigned a study number in accordance with the order
in which he or she enrolled. Group assignment was then
determined using a random-number generator to random-
ize participants to either the no interportal capsular repair
(NR) group or the complete capsular repair (CR) group.
Patients were blinded to their group assignment from the
time of enrollment in the study through 2-year follow-up
survey completion.

Unlike our standard practice, patients agreed not to
receive copies of their operative report so as not to be
unblinded. Operative reports were, however, made accessi-
ble to the patients upon specific request to the surgeon or
staff. This request would then be noted within the study
results. The surgeon and operative staff were necessarily
unblinded at the time of surgery. All postoperative study
data collection was performed solely by electronic survey so
as to minimize the possible introduction of bias by the
unblinded surgeon.
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Radiographic Analysis

All patients consenting to study participation underwent
our standard radiographic hip series, consisting of antero-
posterior and modified Dunn views as well as magnetic
resonance imaging. Radiographs were obtained with the
coccyx positioned approximately 1 cm above the pubic sym-
physis and the obturator foramina and greater trochanters
symmetric. The alpha angle and lateral center-edge angle
of Wiberg were measured on plain radiographs using a dig-
ital picture archiving and communication system.

Data Collection and Functional Outcome Analysis

Data were collected using the Surgical Outcome System
(Arthrex), a survey-based response system that regularly
connects with operative patients for a period of 2 years. The
primary patient-reported outcomes (PROs) surveyed
included the HOS-ADL subscale, Hip Outcome Score–Sport
Specific (HOS-SS) subscale, modified Harris Hip Score
(mHHS), visual analog scale (VAS) for pain, International
Hip Outcome Tool (iHOT-12), and Veterans RAND 12-Item
Health Survey (VR-12). Patient characteristics and surgi-
cal procedure were recorded, and PRO scores were obtained
at 3 months, 6 months, 1 year, and 2 years postoperatively.

Surgical Technique

All patients were placed supine on the operative table, and
traction was applied using an arthroscopic hip patient posi-
tioning system. And 18-gauge spinal needle was used to
create an air arthrogram and allow for full distraction of
the joint. An anterolateral portal was created using fluoro-
scopic guidance, followed by a midanterior portal using an
outside-in approach. Once completed, a diagnostic arthros-
copy was performed. An interportal capsulotomy was cre-
ated with a beaver blade, transecting the capsule between
the 11- and 3-o’clock positions. Treatment of any labral or
acetabular pathology was performed as indicated, includ-
ing labral repair ± chondroplasty. The traction was then
removed and an osteoplasty was performed as necessary
using multiple fluoroscopic views to ensure complete cam
resection. Once complete, capsular closure of the distal limb
of any T-capsulotomy was performed. Patients in the CR
group then underwent interportal capsulotomy closure.
Capsular closure was accomplished using simple sutures
with knots tied on the superficial aspect of the hip capsule.
In all patients, a spinal needle was then percutaneously
placed under direct arthroscopic visualization to lie imme-
diately superficial to the capsule, and 3 mL of platelet-rich
plasma (PRP) was injected (Angel System 2%; Arthrex)
through the spinal needle.

Rehabilitation

The same rehabilitation protocol was used for all patients.
Patients were placed into protective ankle supports at the
end of the surgery to prevent inadvertent external rotation
upon awaking from anesthesia and for use during sleep for
the first week after surgery. They were made 50%

weightbearing with the use of crutches for 3 weeks and were
discharged home the same day as the surgery. A hinged hip
brace was to be worn while ambulating and was unlocked
from 0� to 90� immediately. Patients were also instructed to
avoid hip hyperflexion and hyperextension but could begin
using a stationary bicycle on postoperative day 1.

Statistical Analysis

The statistical program IBM SPSS Version 22 (IBM
Corp) was used to analyze the data. The Shapiro-Wilk
test was applied to ensure that the data were normally
distributed. Intergroup comparisons of continuous vari-
ables with normally distributed data were assessed using
a t test, and intergroup comparisons of continuous vari-
ables with data that were not normally distributed were
analyzed using a Mann-Whitney U test. Chi-square tests
were also used to assess categorical data. The signifi-
cance level was set at P < .05.

RESULTS

A total of 55 adult patients (56 hips) meeting criteria were
recruited for this study; 28 patients were randomized to
each group (Table 1 and Figure 1). For all patients, the
mean age at the time of surgery was 32.7 ± 9.1 years (range,
19-53 years) and the average body mass index (BMI) was
25.1 ± 4.5 kg/m2. There were 28 patients within each group.
Two patients from each group were lost to follow-up at 6
months, and 2 patients from each group were lost between
the 1- and 2-year postoperative time period. There was no
crossover between groups. No patient requested his or her
operative report before the 2-year postoperative time
period. All data available were used for analysis regardless
of whether the patient was subsequently lost to follow-up.
The NR group had 8 women and 20 men, and the CR group
had 22 women and 6 men (P < .001). Radiographically, the
average alpha angle was 64.4� ± 9.89�, and the average
lateral center-edge angle was 33.9� ± 6.1�.

There was a significant difference in the distribution
of men and women across both groups, with a higher
proportion of women in the CR group than in the NR
group. The NR group participants were slightly older
and had a higher BMI, but this difference was not sig-
nificant. However, the NR group participants were sig-
nificantly taller and heavier compared with the CR
group. There were no significant differences in laterality,
center-edge angle, alpha angle, hours of tear size, or
complications between the groups. Nonetheless, it should
be noted that the CR group experienced no complica-
tions. The distribution of acetabuloplasty pincer, carti-
lage chondral damage, debridement or microfracture,
debridement microfracture, and T-capsulotomy across
the groups was also not significantly different.

Clinical Outcomes

The NR group had a higher mean score for each preopera-
tive clinical measure apart from the preoperative VAS
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score; however, no significant differences were found
between the groups. For all patients, there was a signifi-
cant improvement at 2 years in the HOS-ADL, HOS-SS,
iHOT-12, mHHS, VAS, and VR-12 Physical subscale (P <

.001 for all) as compared with the preoperative scores
(Table 2).

Table 3 displays the mean scores for all outcome mea-
sures. There was a significant difference between the

TABLE 1
Patient Characteristicsa

All Patients NR Group CR Group P Value

Patients 56 28 28
Sex <.001

Male 26 20 6
Female 30 8 22

Age, y 32.7 ± 9.1 33.7 ± 9.7 31.8 ± 8.6 .43
Height, cm 66.5 ± 3.9 70.7 ± 4.2 66.5 ± 3.9 <.001
Weight, kg 169.7 ± 43.8 184.9 ± 45.1 153.9 ± 36.8 <.001
BMI, kg/m2 25.1 ± 4.5 25.7 ± 4.1 24.4 ± 4.9 .15
Side of surgery .59

Right 30 16 14
Left 26 12 14

Preoperative center-edge angle, deg 33.9 ± 6.1 34.1 ± 6.0 33.6 ± 6.3 .77
Preoperative alpha angle, deg 64.4 ± 9.9 64.9 ± 10.6 63.9 ± 9.2 .71
Labral tear size, h 2.4 ± 1.0 2.7 ± 1.0 2.1 ± 0.9 .07
Acetabular rim trimming 48 26 22
Femoral osteochondroplasty 56 28 28
Labral repair 56 28 28

aData are presented as number of patients or mean ± SD. BMI, body mass index; CR, capsular repair; NR, no repair.

Assessed for eligibility (N=95)

Excluded  (n=41)
Not meeting inclusion criteria (n=11)
Declined to participate (n=30)
Other reasons (n=0)

Analyzed  (n=26)
Excluded from analysis: 0

Lost to follow-up (n=2)

Allocated to No Capsular Repair (n=28)
Received allocated intervention (n=28)
Did not receive allocated intervention (n=0)

Lost to follow-up (n= 2)

Allocated to Capsular Repair (n=28)
Received allocated intervention (n=28)
Did not receive allocated intervention (n=0)

Analyzed  (n=26)
Excluded from analysis: 0

Alloca�on

Analysis

Follow -Up

Randomized (n=56)

Enrollment

♦♦
♦
♦

♦ ♦
♦♦

♦ ♦

Figure 1. CONSORT (Consolidated Standards of Reporting Trials) flowchart of study enrollment process.
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CR and NR groups in terms of the change in VR-12
Physical subscale scores from preoperatively to 2 years
postoperatively (P ¼ .03). During this period, the CR
group experienced a mean score change of 21.86 ±
8.73, compared with 13.96 ± 12.74 for the NR group
(Figure 2). No other significant differences were found
between the groups at 3 months, 6 months, 1 year, or 2
years postoperatively.

Both groups showed significant improvements on the
HOS-ADL at the 2-year follow-up compared with preoper-
atively (Table 2). Patients in the NR group improved from
68.1 ± 20.5 to 88.6 ± 20.0 postoperatively (P < .001), and
patients in the CR group improved from 59.2 ± 18.8 to 91.7 ±
12.3 postoperatively (P < .001). There was also significant
improvement on the HOS-SS, with patients in the NR
group improving from 41.1 ± 25.8 preoperatively to 84.1 ±
21.9 postoperatively (P < .001), and patients in the CR
group improving from 32.7 ± 23.7 preoperatively to 77.7 ±
23.0 postoperatively (P < .001).

Likewise, there was significant improvement in both
groups regarding the iHOT-12 scores at 2-year follow-up,
with patients in the NR group improving from 39.8 ± 21.0
preoperatively to 75.9 ± 24.6 postoperatively (P< .001), and
patients in the CR group improving from 39.4 ± 19.5 pre-
operatively to 75.0 ± 21.2 postoperatively (P < .001).

A comparison between groups of the VR-12 Physical sub-
scale scores at different time points indicated an inflection
point between 1 and 2 years postoperatively (–2.15 ± 5.52 vs
4.49 ± 7.30; P ¼ .014) (Figure 2). Subset analysis showed
similar inflection patterns between 1 and 2 years postoper-
atively on the HOS-ADL (–1.21 ± 5.09 vs 4.28 ± 7.91; P ¼
.044) and the mHHS (1.08 ± 10.04 vs 10.12 ± 11.76; P ¼
.042) (Figures 3 and 4).

Revisions and Complications

No patients in either group reported any immediate or short-
term complications from the procedure, which are noted at
the time of patient follow-up (Table 4). Four patients in the
NR group returned at a later date for similar hip arthroscopy

TABLE 2
Patient-Reported Outcomes for All Patientsa

Preoperative Postoperative P Value

All Patients
HOS-ADL 63.7 ± 20.0 88.9 ± 17.9 <.001
HOS-SS 36.8 ± 24.8 79.4 ± 24.3 <.001
iHOT-12 39.6 ± 20.0 73.7 ± 25.4 <.001
mHHS 53.0 ± 18.7 83.6 ± 21.4 <.001
VAS 4.7 ± 2.1 1.8 ± 2.2 <.001
VR-12 Physical 33.7 ± 10.3 49.7 ± 10.1 <.001
VR-12 Mental 53.6 ± 16.1 51.9 ± 10.3 .28

NR Group
HOS-ADL 69.7 ± 19.4 85.1 ± 23.7 <.001
HOS-SS 41.1 ± 25.8 76.4 ± 34.8 <.001
iHOT-12 40.6 ± 21.0 73.6 ± 31.1 <.001
mHHS 54.9 ± 18.1 82.9 ± 24.7 <.001
VAS 4.6 ± 2.3 1.9 ± 2.5 <.001
VR-12 Physical 35.1 ± 10.6 47.4 ± 12.1 <.001
VR-12 Mental 50.0 ± 10.7 53.3 ± 10.5 .12

CR Group
HOS-ADL 59.3 ± 18.7 90.1 ± 14.8 <.001
HOS-SS 32.9 ± 23.7 79.6 ± 25.0 <.001
iHOT-12 36.3 ± 19.5 74.8 ± 23.5 <.001
mHHS 51.1 ± 19.4 84.4 ± 18.6 <.001
VAS 4.9 ± 2.1 1.8 ± 1.9 <.001
VR-12 Physical 32.3 ± 9.9 51.7 ± 7.8 <.001
VR-12 Mental 48.8 ± 11.7 51.9 ± 10.3 .880

aData are presented as mean ± SD. CR, capsular repair; HOS-
ADL, Hip Outcome Score–Activities of Daily Living; HOS-SS, Hip
Outcome Score–Sport Specific; iHOT-12, International Hip Out-
come Tool; mHHS, modified Harris Hip Score; NR, no repair;
VAS, visual analog scale; VR-12, Veterans RAND 12-Item Health
Survey.

TABLE 3
Comparison of Outcome Measures Between Groupsa

NR Group CR Group P Value

HOS-ADL
Preop 68.1 ± 20.5 59.2 ± 18.8 .12
6 mo 84.0 ± 18.5 84.8 ± 17.6 .76
2 y 88.6 ± 20.0 91.7 ± 12.3 .93
D preop–2 y 21.67 ± 23.94 31.68 ± 14.58 .12

HOS-SS
Preop 41.1 ± 25.8 32.7 ± 23.7 .21
6 mo 65.0 ± 32.1 64.5 ± 28.7 .98
2 y 84.1 ± 21.9 77.7 ± 23.0 .4
D preop–2 y 43.77 ± 29.87 49.68 ± 24.21 .51

iHOT-12
Preop 39.8 ± 21.0 39.4 ± 19.5 .85
6 mo 67.4 ± 25.2 68.0 ± 22.3 .89
2 y 75.9 ± 24.6 75.0 ± 21.2 .71
D preop–2 y 38.49 ± 27.22 36.46 ± 31.83 .83

mHHS
Preop 54.9 ± 18.1 51.1 ± 19.4 .48
6 mo 79.9 ± 18.9 75.9 ± 17.8 .25
2 y 85.6 ± 21.0 86.5 ± 17.0 .98
D preop–2 y 31.31 ± 22.70 36.31 ± 14.86 .42

VAS pain
Preop 4.6 ± 2.3 4.9 ± 2.0 .67
6 mo 1.8 ± 1.8 1.8 ± 1.8 .92
2 y 1.8 ± 2.2 1.5 ± 1.7 .87
D preop–2 y –2.40 ± 2.48 –3.54 ± 2.42 .15

VR-12 Physical
Preop 35.1 ± 10.6 32.3 ± 9.9 .35
6 m 44.2 ± 10.4 46.5 ± 13.2 .3
2 y 49.1 ± 10.4 51.2 ± 8.3 .53
D preop–2 y 13.96 ± 12.74 21.86 ± 8.73 .03b

VR-12 Mental
Preop 50.0 ± 10.7 47.6 ± 12.8 .49
6 mo 54.6 ± 8.0 50.1 ± 14.8 .44
2 y 53.4 ± 9.3 50.9 ± 9.6 .27
D preop–2 y 5.68 ± 11.26 2.53 ± 10.62 .37

aData are presented as mean ± SD. CR, capsular repair; HOS-
ADL, Hip Outcome Score–Activities of Daily Living; HOS-SS, Hip
Outcome Score–Sport Specific; iHOT-12, International Hip Out-
come Tool; mHHS, modified Harris Hip Score; NR, no repair;
preop, preoperative; VAS, visual analog scale; VR-12, Veterans
RAND 12-Item Health Survey.

bSignificant difference between groups.
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procedures on the contralateral hip. These were not included
within the study (except for the single patient noted previ-
ously), as they were outside the collection period.

Post Hoc Analysis

To address the lack of statistical significance and potential
type 2 error (falsely concluding no difference when a

meaningful one may in fact exist), we examined Patient
Acceptable Symptom State (PASS) scores. The PASS is the
score that reflects the point at which patients consider
themselves in a satisfactory state of health. Chahal et al3

reported 87 as the PASS for the HOS-ADL in patients
undergoing hip arthroscopy. Using this threshold, there
were 5 patients in the NR group who did not reach the
PASS at 1 year, compared with 6 in the CR group. At

Figure 2. Preoperative (Pre-OP), 3-month, 6-month, 1-year, and 2-year Veterans RAND 12-Item Health Survey (VR-12) physical
subscale outcomes in patients undergoing no capsular repair (NR) and complete capsular repair (CR). ***Significant difference
between groups.

Figure 3. Preoperative (Pre-OP), 3-month, 6-month, 1-year, and 2-year Hip Outcome Score–Activities of Daily Living (HOS-ADL)
subscale outcomes in patients undergoing no capsular repair (NR) and complete capsular repair (CR). ***Significant difference
between groups.
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2 years, both groups had 5 patients each not reaching the
PASS. We also looked at a recent report on PASS scores on
the iHOT-12, in which Robinson et al21 reported 59.5 as the
PASS in patients undergoing hip arthroscopy. Using this
threshold, there were 4 patients in both groups who did not
reach the PASS at 1 year and 3 patients in both groups who
did not reach the PASS at 2 years. Both of these findings
support the conclusion that there was no significant differ-
ence between groups in this trial.

DISCUSSION

Arthroscopists now routinely use capsulotomies to address
cam or pincer impingement as well as chondral-labral
pathology, with favorable short- and midterm out-
comes.8,9,11,15-17,19,24 However, long-term follow-up suggests
that there is a slow decline in outcome, often without a clear
cause or mechanism. In a series of patients undergoing revi-
sion hip arthroscopy, Philippon et al17 found that 35% of
patients with refractory hip pain had unaddressed instabil-
ity. Philippon et al18 and Byrd and Jones2 have both reported
significant ultimate conversion rates to total hip arthros-
copy (12%-28%). The concern for ongoing instability, and
certainly for postoperative subluxation or dislocation, serves
as a constant reminder for the need to improve our technical
ability to address intra-articular pathology without causing
further destabilization to the hip complex.1,10,20

Telleria et al23 assessed the standard anterolateral and
midanterior portals established during hip arthroscopy in a
cadaveric model and found that these portals violate the
iliofemoral ligament just inside the lateral and medial bor-
ders, respectively. The interportal capsulotomy, therefore,
was found to traverse the majority of the width of the ilio-
femoral ligament. In a biomechanical study, Hewitt et al7

showed that the iliofemoral ligament is stiffer and with-
stands greater force than either the ischiofemoral ligament
or the pubofemoral ligament. Additionally, if visualization
of a distal femoral neck cam is needed, a T-shaped capsu-
lotomy is often performed—further disrupting the integrity
of this ligament. In a study of 15 fresh-frozen cadavers,
Myers et al14 showed that, if injured, both the acetabular

labrum and iliofemoral ligament should be surgically
repaired to restore native hip rotation and translation.12

In a retrospective review of patients undergoing hip
arthroscopy for FAI, Frank et al5 found improved HOS-SS
at the 6-month, 1-year, and 2-year timepoints inpatientswho
underwent complete repair of a T-capsulotomy as compared
with partial repair of the distal limb. The patients in the
partial CR group were also found to have a higher revision
rate of 13% compared with none in the complete CR group.

Domb and colleagues4 reviewed prospectively collected
outcomes data on 403 patients undoing hip arthroscopy
with 2-year follow-up. In their series, postoperative unad-
justed univariate analysis showed greater improvement in
the CR group over unrepaired capsulotomy with regard to
HOS-ADL and the Non-Arthritic Hip Score. However, sig-
nificance was lost once confounding variables were con-
trolled. They concluded that capsular repair appeared to
be safe and did not negatively affect clinical outcomes; how-
ever, capsular repair did not show superiority over unre-
paired capsulotomy with regard to PROs. It should be noted
that in their study, surgeon discretion was used when
choosing whether the patient would undergo capsular
repair. As a result, the unrepaired group tended to be older
and larger male patients who, during arthroscopy, were
found to have greater injury to the acetabular cartilage.

Our results indicate that capsular repair does not neg-
atively affect PROs after primary arthroscopic hip pres-
ervation surgery, although clear evidence of benefit was
not demonstrated. In both the CR and the NR group, all
postoperative PROs except for the VR-12 Mental sub-
scale were significantly improved as compared with pre-
operative baselines. This study also found statistically
significant between-group differences in the VR-12 Phys-
ical subset score between 1 and 2 years postoperatively.
However, it remains to be seen if this shift between 1-
year and 2-year outcomes represents a true inflection
point at the 2-year time period that may signal faster
degeneration in the NR groups as compared with the
CR group. Further follow-up periods may be necessary
to delineate whether this trend continues.

While BMI, reflecting body habitus, and preoperative
alpha angle and center-edge angle, reflecting overall
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Figure 4. Preoperative (Pre-OP), 3-month, 6-month, 1-year,
and 2-year modified Harris Hip Score (mHHS) subscale out-
comes in patients undergoing no capsular repair (NR) and
complete capsular repair (CR). ***Significant difference
between groups.

TABLE 4
Labral Tear and Chondral Damagea

NR Group CR Group P Value

Tear size, h 2.67 ± 1.0 2.14 ± 0.94 .08
Complications 0 0

Yes Yes

Associated cartilage damage 9 4 .09
Chondroplasty–acetabulum 6 2
Chondroplasty–femoral head 0 1
Microfracture 3 1
T-capsulotomy 5 8 .26

aData are presented as number of patients or mean ± SD.
CR, capsular repair; NR, no repair.
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preoperative deformity, were similar between groups, post
hoc analysis revealed an unequal distribution of men and
women despite preoperative randomization. This likely
accounted for the statistically significant differences in
both height and weight between groups. These findings
introduce unexpected bias into our results and may con-
found interpretation. This is especially significant given
that there were more women within the capsular closure
group, and higher rates of closure in this group may bal-
ance out outcomes that otherwise might have been
different.

As Frank et al5 discuss in their study, use of the mHHS
and HOS as outcome measures for hip arthroscopy also has
limitations. The mHHS is limited by its ceiling effects, as it
was initially designed as a disease-specific score for hip
osteoarthritis. The HOS-SS subscale asks patients to rate
their difficulty in participating in different activities, such
as running 1 mile, jumping, swinging golf clubs, landing,
starting/stopping quickly, making cutting and lateral
movements, and participating in low-impact activities;
their ability to perform an activity without modification;
and their ability to participate in a chosen sport for a chosen
duration. The HOS is limited because while it is a patient-
reported, hip-specific outcome instrument, it is not patient
derived. The VR-12 is a generic instrument developed to
measure health-related quality of life.

In contrast to mHHS and HOS, the iHOT-12 instrument
was specifically designed and validated for young, active
patients with hip disorders, and its inclusion within the
study outcomes represents a significant strength of our
study. The iHOT-12 instrument asks patients to rate their
awareness of disability, hip pain, and hip pain after activ-
ity; ability to get up off the ground, walk long distances, and
carry/push/pull heavy objects; concern over pivoting/cut-
ting during sport; trouble with grinding/catching or click-
ing; and trouble with sexual activity. The categorical
improvement of iHOT-12 scores in both the CR and NR
groups represents the most specific improvement in PRO
measures to date for young patients with hip disorders.

Our prospective findings were similar to those of Domb
et al,4 whose retrospective review of nonrandomized
patients showed no significant differences between patients
who underwent capsular closure versus nonrepair, with the
exception of seeing significant differences in the 2-year VR-
12 Physical subscale. Certainly, it does appear that capsular
closure does not negatively affect outcomes in patients at the
2-year time point. It may be that lack of capsular closure
may contribute to faster deterioration of the hip joint, with
increasing negative changes in outcome scores at the 2-year
time point, although this may also be because of chance.
Further evaluation of these patients will be necessary to
assess medium- to long-term outcomes with regard to cap-
sular closure and to ascertain whether initial trends seen
between 1 and 2 years postoperatively will continue as time
progresses.

Limitations

The limitations of this study include the unblinded nature
of the surgeons with regard to capsular treatment. While

unavoidable in our current study, we tried to minimize the
effect this might have by looking solely at PROs that we felt
would be least affected by surgeon knowledge. Surpris-
ingly, no patient requested copies of their operative report
during the 2-year follow-up. Thus, we feel that patient
blinding was satisfactorily maintained throughout the trial
period.

In contrast to previous studies, one of the strengths of our
series was the equally distributed and overall younger age of
patients. However, as mentioned previously, the statistically
significant sex differences between groups, despite random-
ization, serve as a confounding factor. This is made more
significant because there were more women within the cap-
sular closure group—reflecting the current practice of some
hip arthroscopists who preferentially perform capsular clo-
sure within female patients over concern for increased laxity
and resultant capsular compliance. Experimentally, capsu-
lar compliance, ligamentous laxity, and atraumatic instabil-
ity remain difficult to control. As Domb et al4 noted in their
study, diagnosis of pathology within the capsule itself
remains difficult to quantify. As with many biological vari-
ables, its presence exists on a spectrum—from contracted to
hyperlaxity—and there exist few clinical and radiological
signs to quantify this preoperatively.

During the study period, PRP was used routinely and
was employed in all cases in an effort to help enhance heal-
ing. While this may represent a theoretical confounding
factor between cases where the capsule was closed and
where it was not, we do not feel that this, ultimately, is the
case. More recent data since the time of our collection
period have not shown there to be any benefit to PRP
administration at the time of hip arthroscopy.

Additionally, the purpose of this study was to ascertain
the differences between interportal capsulotomy and no
repair, exclusive of a larger T-capsulotomy. In cases with
larger cam lesions requiring increased surgical exposure
for cam resection, a T-cut was created and, therefore,
repaired regardless of study group in order to normalize
the comparison. Our clinical experience has been that this
portion of the capsule routinely heals and so should not
pose a significant confounding variable to the series.

CONCLUSION

There were no significant differences in PROs at 2 years
postoperatively in patients who underwent complete cap-
sular closure versus patients who did not have interportal
capsular closure. There was significant improvement in
the HOS-ADL, HOS-SS, iHOT-12, mHHS, VAS, and VR-
12 Physical scores across all patients by the 2-year time
point. Significant postoperative improvement in the VR-
12 Mental subscale was not found among patients who
underwent partial versus complete capsular closure. The
HOS-ADL, mHHS, and VR-12 Physical scores worsened
between the 1- and 2-year time points in the NR group, but
this difference did not reach statistical significance.
Further study is needed to address longer-term outcomes
between groups.
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