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ABSTRACT
Introduction: Arthroscopic management of the 

hip capsule has become a topic of debate in recent 
literature. Few comparative studies exist to help 
establish clear treatment recommendations. 

Methods: Utilizing the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines, a systematic review of the 
literature was conducted using PubMed, CINAHL, 
EMBASE, sportDiscus (EBSCO) and Cochrane 
Central Register of Controlled Trials databases by 
two independent investigators. Comparative stud-
ies evaluating outcomes after two or more distinct 
treatment approaches to capsule management were 
included.  

Results: The review yielded 7 articles that met 
inclusion criteria.  Outcomes included in the re-
view include patient reported outcome measures 
(mHHS, HOS, NASH) in 5 articles, return to 
sport in 1 article, and formation of postoperative 
heterotopic ossification (HO) in 1 article. In two 
articles evaluating the outcomes of revision hip ar-
throscopy, plication was associated with > 10 point 
improvements in HOS-ADL and mHHS scores 
when compared to no plication. The literature is 
inconclusive regarding routine hip capsule closure 
in primary arthroscopy, with one study supporting 
the practice, and one study showing no difference; 
capsular closure may help accelerate return to 

sports and improve outcomes while decreasing 
revisions in cases of borderline dysplasia. Closure 
does not influence HO rates after surgery.  

Conclusion: There is insufficient evidence in 
the present literature to suggest routine closure 
of inter-portal capsulotomies after primary hip 
arthroscopy impacts patient outcomes. Capsular 
closure or plication should be given strong con-
sideration in revision cases. Complete closure or 
plication may influence outcomes in patients with 
borderline dysplasia, for athletes wishing to return 
to sport, and in cases of extensile capsulotomies, 
although the data are inconclusive. Prospective, 
high level studies are indicated to create evidence-
based treatment recommendations for capsular 
management in hip arthroscopy. 

Keywords: sports medicine, outcomes, illiofemo-
ral ligament, hip capsule, hip arthroscopy

INTRODUCTION 
Arthroscopic management of the hip capsule has 

gained significant interest and is a topic of much de-
bate.1,2 Capsulotomy allows for improved arthroscopic 
access to the joint and facilitates better visualization 
and treatment of cam deformities, which is important as 
uncorrected deformity is the most common indication 
for revision hip arthroscopy.3-5

The hip capsule is an important soft tissue stabilizer 
of the femoroacetabular joint and is comprised of the 
iliofemoral, pubofemoral, and ischiofemoral ligaments. 
The zona orbicularis and iliocapsularis are intimately 
associated and play an important role in maintaining hip 
stability. From a biomechanical and anatomic prospec-
tive, the hip capsule has been extensively studied.6-9 A 
capsulotomy connecting the anterolateral portal to the 
anterior portal results in near-complete transection of 
the iliofemoral ligament (the thickest portion of the 
capsule), important in resisting anterior hip translation 
and external rotation.6,7 If these capsulotomies are re-
paired, cadaveric data suggest normal hip stability can 
be re-approximated6,8,9.

Outcomes following hip arthroscopy for femoroac-
etabular impingment (FAI) using inter-portal capsuloto-
mies have historically been favorable without capsular 
closure.10 Despite this, the popularity of routine capsu-
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lar closure has increased in the absence of high level 
evidence.1 There is significant debate in the literature 
regarding the influence capsular closure has, if any, on 
patient reported outcomes.11, 12 The purpose of this review 
was to systematically evaluate the available literature for 
comparative studies of different hip capsule manage-
ment techniques (including plication, full, partial, or no 
closure) to determine if specific capsular management 
strategies influence outcome. We hypothesized that 
cases of borderline dysplasia would have improved out-
comes with closure or plication and routine inter-portal 
closure of capsulotomies would not be associated with 
patient reported outcomes.  

METHODS
A systematic review of the literature was performed on 

December 2, 2016 by two independent reviewers (RWW 
and MCB) according to Preferred Reporting Items for 
Systematic Reviews and Meta-analyses (PRISMA) guide-
lines.13, 14 Databases queried included PubMed, CINAHL 
(EBSCO), Embase (Elsevier), Sport Discus (EBSCO), 
and Cochrane Central Register of Controlled Trials 

(Wiley). Searches were performed without filters for all 
public databases except for EMBASE where conference 
abstracts were excluded. In the event of a disagreement 
between reviewers, the lead author decided on paper 
inclusion.  	

Inclusion Criteria
English language studies published between 1980 

and December 2016 on human subjects treated with hip 
arthroscopy were considered if they compared outcomes 
(patient reported outcomes (PROs), return to sport, het-
erotopic ossification, reoperation) between two different 
capsular management techniques. These include but 
were not limited to “complete versus partial closure”, 
“closure versus no closure” and “plication versus closure 
or no closure”.  

Exclusion Criteria 
Studies reporting outcomes after hip thermal cap-

sulorrhaphy and those that did not compare outcomes 
between two different capsule management strategies in 
a given manuscript were excluded.  

Figure 1:  Systematic Review flowchart. There were 4131 unique articles identified using our search criteria; after application of inclusion and 
exclusion criteria, 7 studies were included in the qualitative analysis.   
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Quality Appraisal 
Two independent non-blinded reviewers (RWW and 

MCB) assessed the quality of the included studies ac-
cording to the modified Coleman Methodology Score 
(MCMS).15 The quality of studies was compared between 
groups with respect to the cohort studied (primary FAI, 
revision FAI, dysplasia, etc). Comparisons were made 
using 2-sample Student t tests; significance was set at 
p < 0.05.

RESULTS
Seven studies met inclusion criteria after review.11, 

12, 16-20 [Figure 1]. Validated patient reported outcome 
instruments were used to compare patients treated with 
different capsular management techniques in 5 studies; 
11, 12, 18-20 of these, 2 studies focused on outcomes after 
primary hip arthroscopy for FAI,11, 12 2 studies evaluated 
the influence of capsular repair in revision FAI settings18, 

20, and one studied capsular management in a dysplastic 
cohort.19 Other primary outcomes were the ability to 
return to sport17 and the development of heterotopic 
ossification after hip arthroscopy16.  

Primary Hip Arthroscopy
Two studies evaluating cohorts undergoing primary 

hip arthroscopy were identified that compared complete 
capsular closure with either partial or no closure using 
revision rates and validated outcome instruments as out-
comes.11, 12 Frank, et al., compared PROs between those 
who underwent partial closure (closure of the vertical 
aspect of the T capsulotomy) versus complete closure 
(including the horizontal component). They determined 
that there were more revision hip arthroscopies in the 
partial repair group (13%, 4/32) compared to the com-
plete closure group (0%, 0/32), although it not stated 
whether the difference is statistically significant. There 
were statistically and clinically relevant differences in 
early outcomes (6 months and 1 year), with the com-
plete closure group having superior hip outcome score 
sports specific subscale (HOS-SS) scores; however, no 
differences were observed in the modified Harris Hip 
Score (mHHS) or the hip outcome score activities of 
daily living subscale (HOS-ADL) scores at final follow-up.  
No multivariate analysis was used to control for patient 
factors contributing to these differences. Domb, et al., 
compared the outcomes of patients with no closure of an 
inter-portal capsulotomy to those who had between 50-
100% of their capsulotomy closed. The authors performed 
a multivariate analysis and determined that capsular 
closure did not predict the outcome of patients using 
the instruments measured (HOS-ADL, HOS-SSS, and 
non-arthritic hip scores (NAHS)). [Table 1]

Borderline Hip Dysplasia
Larson, et al., evaluated the outcomes of patients with 

borderline hip dysplasia treated with all-arthroscopic 
procedures. They found that capsular repair or plication 
coupled with labral repair was associated with lower 
failure rates when compared to all other patients (18% 
with labral repair and capsular repair/plication versus 
40% without, p=0.03). When evaluating patients treated 
with labral repair, there were no clinically relevant or 
statistically significant differences in outcomes between 
those who underwent capsular plication and those who 
did not (p=0.06 – 0.13). [Table 1]

Revision Hip Arthroscopy
Two studies18, 20 compared outcomes of revision 

arthroscopy according to capsular management. New-
man et al., prospectively evaluated the outcomes of 179 
patients undergoing revision hip arthroscopy; 106 cases 
underwent capsular plication and 73 did not. The HOS-
ADL scores were compared pre- and post-operatively 
and patients who had demonstrated clinically important 
differences (minimal clinically important difference 
(MCID), >10 points) were more likely to have undergone 
plication of the capsule compared to those who did not 
(69% versus 44%, p=0.001).20 Larson et al.,18 evaluated the 
outcomes of patients undergoing revision hip arthros-
copy and determined that capsular repair or plication 
was associated with greater changes in the mHSS pre-
operative to final follow-up when compared to no closure 
(14.8 vs 26.4; p=0.032). This difference in scores was 
both statistically significant and met minimum clinically 
important differences for the outcome measure. [Table 1]

Return to Sport/ Sport-specific PRO
Two studies12, 17 evaluated sports participation after hip 

arthroscopy by comparing capsular management. Domb 
et al., evaluated patients who were able to return to sport 
and those who were not. They reported 54/82 (65.85%) 
patients were able to return to sport after hip arthros-
copy with capsular repair/plication compared to 39/76 
(51.31%) who were not repaired.17 This difference was 
not found to be statistically significant. Meanwhile, Frank 
et al., evaluated sports participation using the HOS-SS,12 
which determines the amount of difficulty patients have 
running one mile, jumping, landing, cutting and perform-
ing other sports-related tasks. When comparing partial 
repair of a T-capsulotomy (inter-portal capsulotomy 
equivalent) to complete repair, the complete repair group 
demonstrated a statistically significant increase in HOS-
SS scores compared to the partial repair group. These 
differences were clinically relevant and statistically sig-
nificant at 6 month and 1 year time points. At 2.5 years, 



R
. W

. W
esterm

ann, M
. C

. B
essette, T

. S. Lynch, J. R
osneck

96  
T

he Iow
a O

rthopedic Journal

A
B

C

Table I. Included studies and toucomes according to capsular management

Author Journal Cohort Year Study 
Design LOE

Number 
of Patients 
(Number 
of Hips)

Average Age 
(Years) Females

Capsule Management  
Comparison (Number of 

Patients per Group)
Difference in Outcome p value

Domb JHPS Athletes 2016 Retrospective 
Case Series 4  148 (158) 30.6 

(range 13-61) 61%
Capsular repair or plication 

(82) 
vs no closure (76)

a: 54 Patients (65.85%) with 
repair/plications returned to 
sports   
b: 39 Patients (51.31%) without 
repair/plications returned to 
sports

a: 0.0635 
b: 0.096

Larson AJSM Dysplasia 2016 Retrospective 
Cohort 3 77 (88) 33.9 71%

Capsular repair (37) 
vs Capsular plication (35) 

vs no closure (16)

Patients with capsular 
plication AND labral repair 
had better good/excellent 
results* (a: 73% vs 53%), 
higher mHHS scores at final 
follow-up (b: 85 vs 77), and 
fewer failures  (c: 18% vs 40%) 
when compared to all others.

a:0.06 
b:0.13 
c: 0.03

Newman AJSM Revision 
FAI 2016 Prospective 

Cohort 2

 246 (246) 
Revisions; 
492 (492) 
Primaries

32.1 ± 9 59%
Capsular plication (106) 

vs no plication (140) 
within revision cohort

Revision patients with 
increase in HOS-ADL >10 
points more likely to have 
undergone capsular plication 
(75) vs no plication (31)

0.001

Amar Arthroscopy Primary 
FAI 2015

Retrospective 
Comparitive 

Study
3 100 (100) Capsular closure (50) 

vs no closure (50)

Heterotopic ossification seen 
in 14/50 (28%) cases after 
capsular repair vs 22/50 (44%) 
cases without repair

0.764

Domb Arthroscopy Primary 
FAI 2015 Retrospective 

Case Series 4 403 (403) 36.9 58% Capsular repair (168) 
vs no closure (235)

After multivariate analysis, 
no difference was found in 
NAHS, HOS-ADL, HOS-SSS, 
and mHHS scores.

Frank AJSM Primary 
FAI 2014 Retrospective 

Cohort 3 64 (64) 32.8 ± 9.9 63%
Partial repair (32) 

vs complete repair (32) 
of T-capsulotomy

a: 13% Revision after partial 
repair vs 0% after complete 
repair.   
b: HOS-SS favored complete 
repair @ 6, 12, and 30 months 
c: Finals satisfaction better 
after complete repair (8.6) vs 
partial repair (8.4) 
d: No difference in HOS-ADL 
and mHHS

a: NA 
b: 0.039, 

0.006, 
<0.001 

c: 0.025 
d: NS

Larson AJSM Revision 
FAI 2014 Retrospective 

Cohort 3

79 (85) 
Revisions; 
220 (220) 
Primaries

29.5 
(range 16-59) 56%

Capsular plication (23) 
vs repair within revision 

corhort (62)

Greater increase in mHHS 
with capsular plication (26.4) 
vs repair (14.8)

0.032

* Good and excellent results defined as mHHS >80
** Failure is <70 or osteotomy or THA
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however, differences in the HOS-SS scores between 
the complete and partial repair groups did not meet the 
minimum clinically important difference (MCID) for the 
outcome instrument (9 points)21. [Table 1]

Heterotopic Ossification
One study evaluated the development of heterotopic 

ossification as an outcome comparing capsular repair 
to no repair.16 Amar et al., determined that the rate of 
heterotopic ossification without capsulotomy closure 
was 44% compared to 28% after routine capsular closure, 
though this difference was not statistically significant 
(p=0.764). [Table 1]

Quality Appraisal 
Overall, the quality of studies comparing outcomes 

by capsular management were deemed to be low by 
MCMS scoring. The MCMS is graded on a scale of 
0-90 with 90 representing studies of the highest quality.  
Overall, the quality of studies comparing outcomes by 
capsular management were deemed to be low by MCMS 
scoring (range 36-59, mean 45.6). There were no dif-
ferences in MCMS scores for revision hip arthroscopy 
(50) compared to primary hip arthroscopy (48) return 
to sport (39), borderline dysplasia (48) and heterotopic 
ossification (36), p=0.84. Of the studies included, the 
level of evidence was graded ‘2’ in one study, 4 studies 
were given a level 3 grade and two were graded level 4.  

DISCUSSION
Despite the increasing popularity of routine capsular 

closure in hip arthroscopy1, 2, there are limited applica-
tions supported by high level evidence in the present 
literature. The strongest available literature in the field 
(Level 2 and 3 evidence) supports capsular repair or 
plication in a revision hip arthroscopy setting. Clinically 
important differences in patient outcomes are not seen 
with complete closure after primary hip arthroscopic 
treatment of FAI at final follow up. Capsular repair 
may help patients after primary arthroscopy for FAI for 
surgeons who use a T capsulotomy, but no such differ-
ences are seen after inter-portal-only access. This review 
suggests capsular repair may aid in early return-to-sport 
for athletes but further studies are needed to prove or 
refute this hypothesis. Capsular closure does not appear 
to prevent the development of HO. Several of the find-
ings in this literature review warrant further discussion. 

Primary hip arthroscopy
The present literature is inconsistent regarding the 

influence of capsular closure on outcomes after primary 
hip arthroscopy. Domb et al11 evaluated the influence 
of capsular repair on outcomes after primary hip ar-
throscopy. Cases that were left unrepaired were older 

(42.3 vs 29.4; p<0.001) had higher BMIs (26.8 vs 22.9; 
p<0.001) and were more commonly male (p<0.001). Prior 
to surgery, they had more chondral damage (p<0.0081) 
and lower baseline patient reported outcomes. When 
univariate analysis was performed, it appeared that hip 
capsular repair yielded greater HOS-ADL and NAHS 
scores compared to those left unrepaired. Importantly, 
the study was adequately powered for a multivariate 
analysis in order to account for these potential confound-
ers, and when proper statistical models were applied, 
capsular repair did not change any outcome. Frank, et 
al., retrospectively evaluated differences in outcomes 
after partial and complete closure of a T-capsulotomy 
after primary hip arthroscopy for FAI. They found no 
clinically important differences in HOS-ADL or mHHS; 
however, patients who underwent complete repair had 
improved early HOS-SS scores after surgery.12 It should 
be recognized that T-capsulotomies12 are much more 
extensile (extending to or through the zona orbicularis) 
than inter-portal11 capsulotomies. There may be a role for 
complete capsular closure for extensile capsulotomies in 
the primary setting in active patients, however further 
prospective studies are needed.  

Return to Sport
When an athlete sustains a hip injury such as a labral 

tear and continues to stress the joint with both axial 
and rotational forces, the hip capsule is thought to be 
subjected to more tensile loading22, 23 once the suction-
seal is lost due to a lesion in the acetabulum24. Athletes, 
therefore, should be examined for micro instability at 
the time of arthroscopy. Early return to sport may be 
improved with complete closure of the capsulotomy in 
athletes.  It appeared that more athletes were able to 
return in a retrospective review by Domb et al17, how-
ever the study was not powered to detect a significant 
difference. In the report by Frank et al12, the sports-
specific subscale of the HOS was significantly better 
and met MCID for the first 6-12 months after surgery 
for those that underwent complete repair as opposed to 
partial repair, suggesting earlier return to activities. It 
has been suggested that hip injuries and labral tears in 
athletes can lead to focal instability with elongation of 
the iliofemoral ligament; this may be most pronounced 
in hip injuries with participation in football, golf, baseball, 
gymnastics and martial arts.23 With repetitive loading 
and rotational stress, injuries can occur including labral 
tears and iliofemoral ligament redundancy, resulting 
altered joint biomechanics.22, 23 Level 3 evidence suggests 
complete capsular repair after hip arthroscopy is associ-
ated with earlier return to activity and capsular closure 
should be considered in athletic populations with FAI 
and labral pathology.
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Revision Hip Arthroscopy
The highest level evidence (Level 2 and 3) supports 

capsular repair or plication in a revision hip arthroscopy 
setting18, 20. Larson et al compared a cohort of revision 
patients to those undergoing primary hip arthroscopy 
for FAI. They determined that capsular plication in a 
revision setting was associated with a pre- to post-oper-
ative difference in the mHHS of 26.4 points, which was 
significantly greater than the 14.8 point difference seen 
without plication.18 In their prospective study, Newman 
et al,  found that capsular plication was more likely to 
meet MCID in HOS-ADL scores compared to no plica-
tion and this this difference was statistically significant 
(p=0.001).20 Furthermore, repair in a primary setting 
has been suggested to be associated with lower rates 
of revision surgery12, 19.   

 It should be recognized that inherent bias is pres-
ent in retrospective studies with revision surgery as an 
outcome. While ACL graft failure or an infected joint 
arthroplasty are indications for re-operation in many set-
tings, surgeons who are treating patients with persistent 
pain after hip arthroscopy with an un-closed capsulotomy 
may have a lower threshold to recommend revision in 
part to close their capsulotomy despite a clear associa-
tion between their symptoms and previous treatment.  
Patients undergoing revision arthroscopic surgery of 
the hip do so for a wide array of indications. It has 
been demonstrated that patients with micro-instability 
after primary hip arthroscopy do improve with revision 
and capsular plication.25 The current literature suggests 
surgeons should have a low threshold for repairing 
or plicating the hip capsule in a revision setting most 
importantly if there is a concern for micro-instability 
contributing to symptomatology.  

Heterotopic Ossification
Heterotopic ossification is a known complication of hip 

arthroscopy with an incidence between 5-36%16, 26. Het-
erotopic ossification is more commonly seen postopera-
tively in males when a large osteoplasty is performed.26 
Furthermore, there is some retrospective evidence that 
suggests postoperative indomethacin is associated with 
decreased rates of heterotopic ossification. In a study 
by Bedi et al, the rate of HO was 1.8% when indometha-
cin was administered after surgery compared to 8.3% 
in the absence of prophylaxis. The rate of heterotopic 
ossification was found to be much higher in the study 
identified in our review.16 Capsular closure did not alter 
rates of heterotopic ossification following arthroscopic 
surgery for FAI.    

Limitations
This review does have some limitations. First, com-

parative groups were not uniform across the identified 

studies that met inclusion criteria; they included partial 
versus complete closure of different types of capsuloto-
mies and plication versus no closure. Further, capsular 
repair and plication were not always clearly defined 
and occasionally used interchangeably. Outcomes were 
not uniform or granularly reported; these shortcom-
ings in the present literature prevented a quantitative 
meta-analysis as the data could not be pooled cleanly. 
The majority of studies evaluated comprised of level 3 
evidence and multivariate analysis controlling for im-
portant patient factors was rarely utilized in this body 
of literature. Finally, several studies reported outcomes 
with small sample sizes and reported “no difference” 
in their selected outcome after capsular closure. These 
small studies, without the use of an a priori power 
analysis, may potentially be under-powered and subject 
to type two (beta) error.  

CONCLUSIONS
The strongest available evidence in the present 

literature suggest capsular plication at the time of revi-
sion hip arthroscopy has meaningful impacts on patient 
outcomes after surgery. There is insufficient evidence 
in the present literature to indicate routine closure of 
inter-portal capsulotomies in a primary hip arthroscopy 
setting, however this may be a consideration if exten-
sile capsulotomies are created. Athletes who present 
with an element of micro-instability may have better 
return to sport rates with capsular closure or plication, 
however further studies are warranted. Capsular man-
agement does not appear to impact rates of heterotopic 
ossification. Further prospective studies are indicated to 
elucidate the impact of capsular management on patient 
reported outcomes after hip arthroscopy.  
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