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Abstract
Purpose of Review  Hip arthroscopy is widely used for the management of intra-articular pathology and there has been 
growing interest in strategies for management of the hip capsule during surgery. The hip capsule is an essential structure 
that provides stability to the joint and it is necessarily violated during procedures that address intra-articular pathology. This 
article reviews different approaches to capsular management during hip arthroscopy including anatomical considerations for 
capsulotomy, techniques, clinical outcomes, and the role of routine capsular repair. This article also reviews the concept of 
hip microinstability and its potential impact on capsular management options as well as iatrogenic complications that can 
occur as a result of poor capsular management.
Recent Findings  Current research highlights the key functional role of the hip capsule and the importance of preserving 
its anatomy during surgery. Capsulotomies that involve less tissue violation (periportal and puncture-type approaches) do 
not appear to require routine capsular repair to achieve good outcomes. Many studies have investigated the role of capsular 
repair following more extensive capsulotomy types (interportal and T-type), with most authors reporting superior outcomes 
with routine capsular repair.
Summary  Strategies for capsular management during hip arthroscopy range from conservative capsulotomy techniques aimed 
to minimize capsular violation to more extensive capsulotomies with routine capsule closure, all of which have good short- to 
mid-term outcomes. There is a growing trend towards decreasing iatrogenic capsular tissue injury when possible and fully 
repairing the capsule when larger capsulotomies are utilized. Future research may reveal that patients with microinstability 
may require a more specific approach to capsular management.

Keywords  Hip arthroscopy · Femoroacetabular impingement · Hip capsule · Capsular management · Capsulotomy · 
Capsular repair

Introduction

Hip arthroscopy is now widely used for the management 
of intra-articular hip pathology, including femoroacetabular 
impingement syndrome (FAIS) and labral tears [1, 2]. 
Surgical treatment for intra-articular pathology, including 
hip arthroscopy procedures, necessarily violates hip capsular 

tissue in order to gain access to the joint. The hip capsule is 
an important anatomical structure that provides stability and 
optimizes functional mobility to the joint [3, 4, 5•, 6]. There 
has been growing interest in the literature in understanding 
how to best manage the hip capsule during arthroscopic 
procedures.

Options for capsular management range from those that 
involve minimal capsular violation, such as periportal [7•, 8] 
or puncture capsulotomies [9••], to more extensive capsular 
violation, such as with interportal and T-capsulotomies [10]. 
Failure to appreciate and appropriately manage the capsule 
can result in iatrogenic capsular insufficiency and resultant 
joint instability (gross instability or micro-instability), 
postoperative seroma formation, and inferior patient outcomes 
[11, 12••, 13]. Recent investigations have identified the 
particular importance of preserving and managing the capsule 
in patients with borderline hip dysplasia (BHD) or tissue 
hypermobility/connective tissue disorders [14, 15, 16•]. The 
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primary objective of this paper is to review current literature 
regarding hip capsular management. Understanding the 
various forms of capsulotomy available, identifying specific 
patient factors that may indicate risk for microinstability, and 
appreciating the risk for iatrogenic capsular insufficiency if 
the capsule is not adequately managed will help clinicians 
make informed decisions regarding capsular management.

Capsular Anatomy and Biomechanics

The hip joint has inherent stability owing to the bony 
congruence between the femoral head and acetabulum, with 
additional stability provided by the suction seal between 
the labrum and femoral head, the surrounding dynamic 
stabilizers, and the capsuloligamentous complex. The 
capsule is a strong fibrous lining that surrounds the joint and 
contributes significantly to overall stability [3]. It is composed 
of four structural components: the iliofemoral ligament (Y 
ligament of Bigelow), ischiofemoral ligament, pubofemoral 
ligament, and the zona orbicularis. The ischiofemoral ligament 
resists hip extension/internal rotation, the pubofemoral 
ligament resists abduction/external rotation, and the zona 
orbicularis resists hip distraction. The iliofemoral ligament 
is the strongest of the ligaments and resists external rotation 
and extension [4]. It is also the ligament most disrupted by 
capsulotomies during hip arthroscopy, and cadaveric studies 
have demonstrated that insufficiency of the iliofemoral 
ligament can result in significant loss of resistance to external 
rotation stresses [3–6, 17]. A recent biomechanical study 
evaluated the important functional role of the iliofemoral 
ligament during walking [18]. The authors evaluated work 
required by the surrounding hip musculature with an intact 
iliofemoral ligament compared to a model simulating an 
incompetent ligament and found that the effort required by 
the hip flexors (iliopsoas) and sartorius reduced by 54% 
and 41%, respectively, with an intact ligament. This finding 
further highlights the need for thoughtful management of the 
hip capsule during hip arthroscopy.

Capsulotomy Techniques and Outcomes

Periportal Capsulotomy

A periportal capsulotomy approach to capsular management 
involves completing the procedure through two standard 
arthroscopic portals, without disrupting the tissue between 
the two portals. The technique is performed by establishing 
standard anterolateral and midanterior portals and minimally 
dilating the capsular tissue immediately adjacent to the portals 
with radiofrequency ablation to improve maneuverability 
of instruments within the joint [8]. An air arthrogram can 

be used at the beginning of the procedure, prior to pulling 
traction on the leg, to break the suction seal of the joint and 
improve the ease of achieving adequate joint distraction [19]. 
The periportal capsulotomy technique has been found to 
provide safe and sufficient access to the intra-articular space, 
without the need to further violate the capsular tissue.

Given the limited capsular tissue violation and ability to 
maintain the integrity of the iliofemoral ligament, it may 
not be necessary to routinely repair periportal capsulotomy 
sites. A retrospective cohort analysis of functional outcomes 
following unrepaired periportal capsulotomies in patients 
undergoing hip arthroscopy for FAIS found that at 2-year 
follow-up patients had sustained improvement in clinical 
outcomes with no evidence of postoperative instability 
[7•]. There may be instances however in which a repair 
or even plication of these capsulotomy sites should be 
considered, such as in the case of patients with generalized 
ligamentous laxity or joint hypermobility [20, 21••]. In 
these situations, closure/plication of the midanterior portal, 
which lies within the substance of the iliofemoral ligament, 
can be performed, but it may not be necessary to close the 
anterolateral portal as it lies within the “capsular interval” 
between the midanterior and anterolateral portal. A notable 
additional advantage of this conservative approach to 
capsule management is that it is not necessary for patients 
to use a brace or restrict their range of motion (ROM) in the 
immediate postoperative period.

Puncture Capsulotomy

A puncture capsulotomy approach has also been described 
as an option for addressing intra-articular pathology, which 
involves minimal violation of the capsular tissue [22]. 
Similar to the periportal approach, this option involves 
completing the procedure through various portal sites instead 
of cutting the capsule between portals, and similarly does not 
routinely require capsular repair. This technique uses four 
portals sites (anterolateral, anterior, midanterior, and Dienst 
portals), with the option again to use radiofrequency ablation 
to minimally debride capsular tissue immediately adjacent 
to the portal sites to improve instrument maneuverability. A 
recent retrospective review of functional outcomes following 
the use of puncture capsulotomy during the treatment of 
FAIS demonstrated significantly improved functional 
outcomes at minimum 2-year follow-up with a minimal 
complication rate [9•].

Interportal and T‑Capsulotomy

An interportal capsulotomy involves incising the capsule 
transversely and connecting the two portals established at 
the beginning of the procedure, typically the anterolateral 
and midanterior (or direct anterior) portals. This technique 
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is performed by first establishing the anterolateral and 
midanterior portals in the usual fashion and then connecting 
them with a bladed instrument [10]. Importantly, an adequate 
amount (~1cm) of capsular tissue should remain on the 
acetabular side of the capsulotomy so a repair or plication 
can be performed at the conclusion of the procedure. 
Particular attention should be paid to the acetabular capsular 
remnant throughout the remainder of the procedure as a high 
rate of damage to the iliofemoral ligament during subspine 
decompression in the setting of a transverse interportal 
capsulotomy has been identified [23]. Cadaveric evaluation 
after interportal capsulotomy has also revealed that there is 
a short distance from the edges of the capsulotomy to the 
rectus femoris direct and reflected heads laterally (avg 6.8 
and 6.3 mm, respectively) and the iliocapsularis medially (avg 
11.5 mm) [23]. Surgeons should be aware of these anatomical 
considerations when performing this procedure to avoid 
potential iatrogenic injuries to the pericapsular structures. 
There is a growing understanding of the importance of these 
structures, particularly the iliocapsularis. A recent review of 
the iliocapsularis in hip pathology revealed that it may play an 
important role as a dynamic stabilizer of the hip by tightening 
the anterior capsule [24]. This may be particularly important 
for patients with bony instability due to insufficient acetabular 
containment, such as those with BHD.

An interportal capsulotomy can be converted to 
a T-shaped capsulotomy if desired, or if additional 
visualization is needed distally or posterolaterally [25]. This 
can be accomplished by introducing a bladed instrument 
through a distal anterolateral accessory portal and creating 
a vertical incision in the capsule, perpendicular to the 
interportal capsulotomy. Notably, if it is anticipated at the 
beginning of the procedure that a T-capsulotomy might 
be needed for visualization, the surgeon should shorten 
the length of the interportal capsulotomy as the vertical 
limb will improve visualization enough that an extended 
interportal incision may not be necessary, which can avoid 
unnecessary iatrogenic damage [25].

Interportal and T-capsulotomies are not benign procedures; 
they have profound impacts on joint stability. A cadaveric 
study evaluating hip mechanics following various capsulotomy 
types found that baseline hip ROM increased by 7% for a 
4-cm interportal capsulotomy and 13% for a 6-cm interportal 
capsulotomy [26]. Similar results were found by Abrams et al. 
in a cadaveric study evaluating hip external rotation following 
various capsular states (intact, interportal capsulotomy, 
T-capsulotomy, repaired capsulotomies, and capsulectomy) 
[3]. The authors found that a T-capsulotomy increased hip 
external rotation even more than an interportal capsulotomy. 
A recent study by O’Neill et al. used an in vivo intraoperative 
model to evaluate distraction distances under various axial 
traction loads, based on various capsular states [27]. The 
authors found that an interportal capsulotomy significantly 

increased the distraction distance compared to a native 
capsule, but that a capsular repair restored the distraction 
distance to that similar to a native capsule, under all traction 
forces ranging from 25 to 100 pounds. Notably, these studies 
evaluated the ability to restore time zero capsular stability but 
do not evaluate capsular healing, the durability of the repairs, 
or clinical outcomes following repair.

Comparing Capsulotomy Types

Selecting the type of capsulotomy to use for each patient is 
based on several factors, ranging from surgeon preference 
to patient-specific factors and intra-articular pathology to 
be addressed. Periportal and puncture-type capsulotomies 
provide more limited visualization compared to interportal 
and T-capsulotomies. Cvetanovich et al. demonstrated in a 
cadaver model that the cross-sectional area of intra-articular 
visualization increases with increasing sizes of interportal 
and T-shaped capsulotomies [25]. It should be noted however 
that while these more extensive capsulotomies do improve 
visualization, it does not mean that the more capsular 
preserving approaches prevent the ability to adequately 
perform the necessary intra-articular work. Zhang and 
colleagues demonstrated that femoroplasty for large cam 
deformities can be safely and adequately performed with 
the use of a periportal approach to the capsulotomy [7•].

Several studies have directly compared some of the 
various capsulotomy types. The Multicenter Arthroscopic 
Study Group (MASH) performed a retrospective cohort 
study evaluating 2-year outcomes between patients that 
received either an interportal or T-capsulotomy during 
the treatment of FAIS [28••]. The authors analyzed 658 
patients (329 interportal capsulotomies, 329 T-shaped 
capsulotomies) and found that capsulotomy type was 
not a predictor of 2-year outcomes or the percentage of 
patients achieving a minimal clinically important difference 
(MCID), patient acceptable symptomatic state (PASS), 
or substantial clinical benefit (SCB). Christoforetti and 
colleagues compared outcomes following either a periportal 
capsulotomy without closure or interportal capsulotomy 
with closure for the treatment of FAIS [29], and found that 
all patients had significant improvement in clinical outcomes 
at minimum 2-year follow-up and there was no difference in 
outcomes based on the capsulotomy type.

Evidence Supporting Capsular Closure

The decision whether or not to repair the capsule has 
been heavily investigated in recent years. This discussion 
pertains primarily to whether or not to repair interportal 
and T-capsulotomies, as a repair is typically not required 
or considered for periportal and puncture capsulotomies, 
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unless the patient has ligamentous laxity or joint 
hypermobility. Numerous recent studies, including a 
randomized control trial [30••], several prospective 
comparative studies [31–34], and various systematic 
reviews with meta-analyses, have investigated the role of 
capsule closure and largely found improved outcomes with 
capsular repair [30••, 31–34, 35••, 36••, 37–41].

A randomized controlled trial performed by Economo-
poulos et al. evaluated 2-year outcomes after assigning 150 
patients to one of three groups: T-capsulotomy without clo-
sure, interportal capsulotomy without closure, and interpor-
tal capsulotomy with closure [30]. The authors found higher 
modified Harris Hip Score (mHHS), Hip Outcome Score-
Activities of Daily Living (HOS-ADL), and Hip Outcome 
Score-Sports-Specific Subscale (HOS-SSS) with capsule 
closure compared to patients who did not undergo capsule 
closure.

Several short-term follow-up studies found evidence 
supporting capsule closure [31, 34]. Frank et al. performed a 
prospective cohort study comparing clinical outcomes after 
T-capsulotomy closure with either a partial (closing only the 
vertical limb, interportal left open) versus complete closure 
of both the vertical limb and interportal incision [31]. Sixty-
four patients with minimum 2-year follow-up demonstrated 
superior outcomes (HOS-SSS and patient satisfaction) 
with complete closure compared to partial repair, though 
there was no difference in HOS-ADL or mHHS. Notably, 
the overall revision rate was 6.25% (4 patients) with all of 
these patients being in the partial repair group, equating 
to a 13% revision rate for the partial repair group (4 of 32 
patients). Domb and colleagues recently evaluated minimum 
2-year clinical outcomes and return to sport in competitive 
athletes who were treated with hip arthroscopy for FAIS and 
underwent an interportal capsulotomy that was either closed 
(84 hips) or left unrepaired (53 hips) [34]. The repaired 
group demonstrated significantly greater improvements in 
the Nonarthritic Hip Score (NAHS), HOS-SSS, and VAS 
score, and were significantly more likely to achieve MCID 
for HOS-SSS. The repaired group also trended toward 
a higher rate of return to sport at 80.6% versus 65.9% in 
the unrepaired group (p = 0.129), but the study was not 
adequately powered to evaluate this outcome measure.

Several midterm comparative studies have reported 
superior outcomes with capsule closure [32, 33]. Philippon 
and colleagues compared 42 patients without repair to 84 
patients with repair, at mean 7.3- and 6.4-year follow-up, 
respectively, and found that patients in the repaired group 
achieved significantly higher scores for mHHS and HOS-
ADL [32]. The repair group was also more likely to achieve 
a MCID for HOS-ADL and HOS-Sport compared to the 
unrepaired group. Notably, patients in the unrepaired group 
were also 6.8 times more likely to have undergone total hip 
arthroplasty (THA) during the follow-up period. Domb 

et al. similarly reported improved outcomes with closure in 
their minimum 5-year follow-up study of 130 patients who 
underwent hip arthroscopy and received either a capsular 
repair (n=65) or had their capsule unrepaired (n=65) [33]. 
The repair group demonstrated significant improvement 
in all outcomes measures (mHHS, NAHS, HOS-SSS, 
and VAS for pain) at both 2- and 5-year follow-up while 
the unrepaired group had a significant decrease in mHHS 
and patient satisfaction from 2- to 5-year follow-up. The 
unrepaired group also had a higher rate of conversion to 
THA compared to the repaired group (18.5% vs 6.4%).

Additional support for the benefit of routine capsular 
closure draws from studies investigating patients 
who underwent revision hip arthroscopy for capsular 
incompetency and hip instability [11, 12••]. Aoki and 
colleagues retrospectively reviewed 31 patients who 
underwent an isolated capsular repair during revision hip 
arthroscopy [12••]. Preoperatively, 87% of patients reported 
hip pain with activities of daily living, all patients had pain 
with sports or exercise, and all patients had evidence of 
capsular changes on pre-revision MRAs. Following revision 
surgery to repair the capsule, patients’ mHHS improved 
by 20.3 points, HOS-SSS improved by 25.1 points, 87% 
reported improved physical ability, and 78% reported 
improved pain. Similarly, Nho and colleagues evaluated 
90 patients undergoing revision hip arthroscopy and found 
54.4% of these patients had MRI and intraoperative evidence 
of capsular incompetency [11]. Following capsular repair, 
these patients had significant improvements in HOS-ADL, 
HOS-SSS, mHHS, and VAS for pain, though only 66.7% 
achieved MCID at minimum 2-year follow-up. Collectively, 
these studies support routine capsular closure as they 
demonstrate that iatrogenic capsular insufficiency can 
result in poor outcomes, which subsequently improve once 
a revision surgery is performed to repair the capsule.

Evidence Against Capsular Closure

Several studies have reported contrasting results regarding the 
role of capsular repair and suggest that routine closure may 
not be necessary [42•, 43–45]. Bech et al. recently performed 
a patient-blinded randomized control trial evaluating clinical 
outcomes at 3 months and 1 year after hip arthroscopy 
performed with an interportal capsulotomy that was either 
closed or left unrepaired [42•]. A total of 116 patients 
were randomized and 109 were available for follow-up (53 
unrepaired, 56 repaired). The Copenhagen Hip and Groin 
Outcomes Score (HAGOS) was collected at both 3 months 
and 1 year postoperatively and the authors found no difference 
in outcomes at either time point. The repaired group did trend 
towards higher achievement of minimally important changes 
(MIC) at 12 months compared to the unrepaired group (82% 
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vs 68%, p = 0.09). The authors did not report on the rate of 
revision surgery or conversion to THA.

Mei-Dan and colleagues performed several imaging-
based studies using MRI to evaluate capsular healing 
at 6 and 24 weeks after surgery [43, 45]. The first study 
randomized 15 patients undergoing bilateral hip arthroscopy 
to receive a small- to medium-sized (<3cm) interportal 
capsulotomy that was closed on one side and left unrepaired 
on the contralateral side, with the patient blinded to the 
treatment received for each hip [45]. MRI was performed at 
6 and 24 weeks after surgery and the imaging was blindly 
evaluated by two musculoskeletal radiologists. At 6 weeks 
postoperatively, the capsule appeared continuous in 53% of 
patients (n=8) who underwent repair and 20% (n=3) who 
did not undergo repair, but all capsules appeared continuous 
at 24-week follow-up and there was no difference in capsular 
thickness between groups. A second study was performed by 
the authors with similar methodology, with the exception of 
including patients undergoing both unilateral and bilateral 
hip arthroscopy [43]. Patients were again randomized to 
receive either closure or no closure following an interportal 
capsulotomy, bilateral patients were randomized for the first 
hip and the contralateral hip received the opposite treatment, 
and the musculoskeletal radiologists interpreting the studies 
at 6 and 24 weeks postoperatively were blinded to treatment 
allocation. Similar trends in capsular appearance were 
again identified after surgery. At 6 weeks postoperatively 
the capsule was in continuity in 43.4% of the capsular 
repair group and 15.4% of the unrepaired group but was 
in continuity in most patients by 24 weeks (83.3%, 25/30 
hips) and there was no difference between treatment groups. 
Notably, these studies did not include any evaluation of 
clinical or functional outcomes after surgery.

It is important to highlight the short-term follow-up com-
pleted in these studies suggesting routine capsular repair 
may not be necessary. No mid-term follow-up studies are 
available to support the role of routinely leaving the capsule 
unrepaired. Longer-term follow-up studies are required, par-
ticularly given the evidence by Domb et al. that patients with 
repaired and unrepaired capsules had similar clinical out-
comes at 2-year follow-up but patients with unrepaired cap-
sules had deterioration in clinical outcomes at 5-year follow-
up, which was not seen in patients with repaired capsules 
[33]. Finally, there is the concern for gross hip instability 
and dislocations if the capsule is left unrepaired following a 
large capsulotomy. A systematic review of hip dislocations 
or subluxations following hip arthroscopy investigated the 
risk factors for this complication among 11 patients reported 
in 10 articles [46]. The majority of patients received an 
interportal capsulotomy (n=10), one patient received a 
T-capsulotomy, and capsular closure was only performed 
in 2 of the cases (both interportal). Statistical analyses were 
not performed in this study but with 82% (9 of 11 patients) 

of patients having an unrepaired capsule, and it does suggest 
this to be a risk factor for postoperative hip instability.

Special Consideration—Microinstability

Microinstability, or subtle extraphysiologic movement 
of the femoral head within the acetabulum that results in 
subjective instability and hip pain, is a concept that has been 
gaining acceptance in recent years [15] and surgeons should 
be aware of factors that can contribute to this diagnosis 
as it can alter the approach to capsular management. An 
international panel of experts on hip microinstability recently 
published a consensus study using Delphi methodology to 
identify patient variables that suggest a patient might have 
microinstability [47••]. A series of questionnaires were 
completed by 27 members and variables were broken down 
into 14 major factors and 20 minor factors. All variables were 
subcategorized into patient history, physical examination, and 
imaging findings. The panel determined that both a minimum 
of six major factors and a minimum of four major or minor 
factors for each subcategory were required for diagnosis. To 
briefly review some of the major contributing factors: patient 
history included hip pain, sensations of instability or giving 
away, connective tissue disorders, or lack of a clear diagnosis 
to explain a patient’s symptoms; physical examination 
included internal or external rotation >60°, positive anterior 
apprehension with hyperextension external rotation, or 
generalized hypermobility (as defined by Beighton score > 
5 out of 9); and imaging factors included preoperative x-ray 
findings suggestive of dysplasia or femoral head subluxation 
or intra-operative findings such as ease of joint distraction 
with longitudinal traction prior to beginning the procedure 
or the ability to achieve 8–10mm of joint distraction with 
<40mm of fine screw traction. The authors state that the 
relative complexity of this diagnostic tool also illustrates the 
difficulty of diagnosing microinstability.

Ease of distraction was one of the major factors 
contributing to the diagnosis of microinstability [47••], 
and several recent studies have investigated ways to either 
preoperatively or intra-operatively predict patients that 
will be easier to distract [48–50]. A systematic review 
demonstrated that hip capsule thickness can be consistently 
measured using MRI and that a thinner anterior capsule may 
be associated with clinical laxity [48]. Aoki and colleagues 
evaluated joint distraction distances at 0 lb and 100 lb of 
axial traction force in an in vivo model and found that female 
sex and decreased thickness of the superior hip capsule were 
predictors of increased joint distraction [49]. Similarly, 
Spiker and colleagues found that female patients and those 
with a Beighton score > 4 were more likely to have thinner 
superior hip capsules on MRI [50].
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Given the relatively new concept of hip microinstability 
and the inconsistency in its definition and diagnosis, there is 
an absence of studies investigating clinical outcomes as they 
relate to capsular management during the treatment of FAIS 
for patients with microinstability. There are several studies 
that investigate specific patient populations which would be 
categorized as having microinstability, such as those with 
BHD. Yang et al. recently evaluated clinical outcomes and 
changes in hip capsular thickness before and after surgery 
in 59 patients with BHD [16•]. All patients underwent an 
interportal capsulotomy with capsular closure and at minimum 
2-year follow-up the majority of the capsules remained closed 
(93.2%); however, patients with thinner anterior capsules had 
significantly worse clinical outcomes compared to patients 
with capsules that re-constituted to near preoperative thickness. 
Notably, there were 25 patients that formed the study group that 
had thinner capsules, meaning 42.4% (25 of 59) of patients only 
partially healed their capsules. Therefore, for patients where 
there may be concern for microinstability, it may be beneficial 
to consider a periportal or puncture-type approach capsulotomy 
or to consider a capsular plication if an interportal or T-shaped 
capsulotomy is performed [51, 52].

Capsular Complications

Post arthroscopy iatrogenic capsular insufficiency is one 
cause for poor outcomes following primary hip arthroscopy 
and should be evaluated for in patients without residual 
cam morphology or a new labral tear on postoperative 
imaging. The residual capsular insufficiency can lead to 
microinstability, hip subluxation, and even hip dislocation. 
For these patients, an MRI arthrogram (MRA) can evaluate 
the integrity of the anterior hip capsule. O’Neill et al. reported 
that in 31 patients undergoing revision hip arthroscopy for 
isolated capsular repair, 100% of them had capsular changes 
on MRA [12••]. For patients with post arthroscopy capsular 
insufficiency, many of them improve with revision isolated 
arthroscopic capsular repair. In the same study by O’Neill 
et  al., at a minimum of 3.3 years after surgery, average 
postoperative Harris Hip scores improved by 20.3 points, and 
87% of patients reported improved physical ability and 78% 
of patients reported improved pain [12••].

In certain cases of aggressive capsular violation, there 
is insufficient tissue for repair. Capsular reconstruction 
can be performed as a salvage operation to improve hip 
stability. A systematic review of biomechanical studies 
on capsular reconstruction by Ankem et  al. reported that 
capsular reconstruction resulted in improved resistance to 
maximum distraction force and rotational stability compared 
to capsulectomy, but did not restore the biomechanics to the 
native capsule state [53]. A variety of capsular reconstruction 
techniques have been reported including iliotibial band autograft 

(ITB), dermal allograft, and Achilles tendon allograft [54–56]. 
Fagotti et al. reported 2-year outcomes from 18 patients who 
underwent ITB capsular reconstruction and 18 patients who 
underwent dermal allograft reconstruction. There was an 
identical failure rate of 22% in both groups. However, the ITB 
group had improved clinical outcomes compared to the dermal 
allograft group. A recent biomechanical study by Pasic et al. 
found that both ITB and Achilles tendon allograft capsular 
reconstructions improved rotational hip stability and coronal 
plane hip stability compared to capsulectomy [56]. In cases of 
large postoperative capsular deficiency, capsular reconstruction 
can provide improved hip stability to patients.

Conclusion

The hip capsule plays an integral role in providing stability 
to the joint and optimizing its functional mobility; therefore, 
surgeons should take a thoughtful approach to its management 
during hip arthroscopy. A periportal or puncture capsulotomy, 
while minimizing tissue violation, provides less visualization of 
the joint than the more extensive interportal or T-capsulotomy. 
Periportal and puncture capsulotomies do not routinely require 
repair, but numerous studies in recent years suggest that it may 
be beneficial to routinely close more extensive capsulotomies 
such as interportal and T-capsulotomies. Patient-specific 
variables, particularly those that might suggest a patient is 
at risk for microinstability, should also be considered when 
determining the best approach to capsular management. 
Finally, surgeons should understand the anatomical and clinical 
significance of performing hip capsulotomies and that if not 
managed thoughtfully, they can result in significant iatrogenic 
damage and poor patient outcomes.

Compliance with Ethical Standards 

Conflict of Interest  Matthew Hartwell and Samuel Moulton declare 
that they have no conflict of interest. Alan Zhang is a consultant for 
Stryker and Depuy-Mitek.

Human and Animal Rights and Informed Consent  This article does not 
contain any studies with human or animal subjects performed by any 
of the authors.

References

Papers of particular interest, published recently, have 
been highlighted as:  
•  Of importance  
••  Of major importance

	 1.	 Griffin DR, Dickenson EJ, Wall PDH, Achana F, Donovan JL, 
Griffin J, et al. Hip arthroscopy versus best conservative care for 
the treatment of femoroacetabular impingement syndrome (UK 



613Current Reviews in Musculoskeletal Medicine (2023) 16:607–615	

1 3

FASHIoN): a multicentre randomised controlled trial. Lancet. 
2018;391(10136):2225–35.

	 2.	 Sing D, Feeley B, Tay B, Vail T, Zhang A. Age-related trends in 
hip arthroscopy: a large cross-sectional analysis. Arthroscopy. 
2015;31(12):2307–13.

	 3.	 Abrams G, Hart M, Takami K, Bayne C, Kelly B, Espinoza 
O, Orías AA, et al. Biomechanical evaluation of capsulotomy, 
capsulectomy, and capsular repair on hip rotation. Arthroscopy. 
2015;31(8):1511–7.

	 4.	 Burkhart T, Baha P, Blokker A, Petrov I, Holdsworth D, Dran-
gova M, et al. Hip capsular strain varies between ligaments 
dependent on both hip position- and applied rotational force. 
Knee Surg Sports Traumatol Arthrosc. 2020;28(10):3393–9.

	 5.•	 Wach A, Mlynarek R, Maher S, Kelly B, Ranawat A. The bio-
mechanical consequences of arthroscopic hip capsulotomy and 
repair in positions at risk for dislocation. Orthop J Sports Med. 
2022;10(1):23259671211061609. Laboratory study demon-
strating biomechanical advantage in repairing interportal 
capsulotomies, short T-, and long T-capsulotomies in restor-
ing hip resistive torque forces.

	 6.	 Bayne C, Stanley R, Simon P, Espinoza-Orias A, Salata M, 
Bush-Joseph C, et al. Effect of capsulotomy on hip stability-a 
consideration during hip arthroscopy. Am J Orthop (Belle Mead 
NJ). 2014;43(4):160–5.

	 7.•	 Chambers C, Monroe E, Flores S, Borak K, Zhang A. Periportal 
capsulotomy: technique and outcomes for a limited capsulotomy 
during hip arthroscopy. Arthroscopy. 2019;35(4):1120–7. 
Prospective cohort analysis demonstrating technique and 
2-year outcomes for periportal capsulotomy without closure 
in patients with femoroacetabular impingement syndrome.

	 8.	 Monroe E, Chambers C, Zhang A. Periportal capsulotomy: a 
technique for limited violation of the hip capsule during arthros-
copy for femoroacetabular impingement. Arthroscopy tech-
niques. 2019;8(2)

	 9.•	 Eberlin C, Kucharik M, Abraham P, Nazal M, Conaway W, Var-
ady N, et al. Puncture capsulotomy technique for hip arthros-
copy: midterm functional outcomes. Orthop J Sports Med. 
2023;11(1):23259671221144056. Retrospective cohort study 
demonstating improved funcitonal and clinical outcomes 
at minimum 2-year follow-up following use of a puncture 
capsulotomy.

	10.	 Nho S, Beck E, Kunze K, Okoroha K, Suppauksorn S. Con-
temporary management of the hip capsule during arthro-
scopic hip preservation surgery. Curr Rev Musculoskelet Med. 
2019;12(3):260–70.

	11.	 Cancienne J, Beck E, Kunze K, Chahla J, Suppauksorn S, Paul 
K, et al. Two-year patient-reported outcomes for patients under-
going revision hip arthroscopy with capsular incompetency. 
Arthroscopy. 2020;36(1):127–36.

	12.••	O'Neill D, Mortensen A, Cannamela P, Aoki S. Clinical and radi-
ographic presentation of capsular iatrogenic hip instability after 
previous hip arthroscopy. Am J Sports Med. 2020;48(12):2927-
32. Retrospective cohort study demonstrating iatrogenic hip 
instability can develop following poor capsular management 
and revision hip arthroscopy to repair the capsule can sig-
nificantly improve patient outcomes.

	13.	 Johannsen A, Ejnisman L, Behn A, Shibata K, Thio T, Safran 
M. Contributions of the capsule and labrum to hip mechanics 
in the context of hip microinstability. Orthop J Sports Med. 
2019;7(12):2325967119890846.

	14.	 Jimenez A, Owens J, Shapira J, Saks B, Ankem H, Sabetian 
P, et al. Hip capsular management in patients with femoroac-
etabular impingement or microinstability: a systematic review 
of biomechanical studies. Arthroscopy. 2021;37(8):2642–54.

	15.	 Safran M. Microinstability of the hip-gaining acceptance. J Am 
Acad Orthop Surg. 2019;27(1):12–22.

	16.•	 Yang F, Zhang X, Xu Y, Huang H, Wang J. Patients with 
unhealed or partially healed anterior capsules after hip arthros-
copy for borderline developmental dysplasia of the hips have 
inferior patient-reported outcome measures. Arthroscopy. 
2023;online ahead of print(S0749-8063(23)00058-0). MRI 
study evaluating hip capsular thickness at minimum 2-year 
follow-up after interportal capsulotomy closure; 42% of 
patients had partially healed capsules and inferior patient 
outcomes compared to patients with fully healed capsules.

	17.	 Chahla J, Mikula J, Schon J, Dean C, Dahl K, Menge T, et al. 
Hip capsular closure: a biomechanical analysis of failure torque. 
Am J Sports Med. 2017;45(2):434–9.

	18.	 Duquesne K, Pattyn C, Vanderstraeten B, Audenaert E. 
Handle with care: the anterior hip capsule plays a key 
role in daily hip performance. Orthop J Sports Med. 
2022;10(3):23259671221078254.

	19.	 Hodax J, Flores S, Cheung E, Zhang A. Use of air arthrograms to 
aid in joint distraction during hip arthroscopic surgery decreases 
postoperative pain and opioid requirements. Orthop J Sports 
Med. 2019;7(4):2325967119837389.

	20.	 Alrabaa R, Kannan A, Zhang A. Capsule closure of peri-
portal capsulotomy for hip arthroscopy. Arthrosc Tech. 
2022;11(6):e1117–e22.

	21.••	Soriano K, Hartwell M, Nguyen T, Flores S, Zhang A. Hypermo-
bile patients with femoroacetabular impingement syndrome can 
be effectively treated utilizing hip arthroscopy with periportal 
capsulotomy closure: a matched cohort analysis compared to 
patients without joint hypermobility. Arthroscopy. 2023;Mar 
23:S0749-8063(23)00240-2. Retrospective review demonstrat-
ing patients with generalized ligamentous laxity undergoing 
periportal capsulotomy with capsule closure have similar 
2-year outcomes compared to normal laxity patients under-
going surgery for FAIS without periportal capsule closure.

	22.	 Conaway W, Martin S. Puncture capsulotomy during hip arthros-
copy for femoroacetabular impingement: preserving anatomy 
and biomechanics. Arthrosc Tech. 2017;6(6):e2265–e9.

	23.	 Fagotti L, Utsunomiya H, Philippon M. An anatomic study of the 
damage to capsular hip stabilizers during subspine decompres-
sion using a transverse interportal capsulotomy in hip arthros-
copy. Arthroscopy. 2020;36(1):116–23.

	24.	 Saito M, Khokher Z, Kuroda Y, Khanduja V. The role of iliocap-
sularis in hip pathology: a scoping review. J Hip Preserv Surg. 
2021;8(2):145–55.

	25.	 Cvetanovich G, Levy D, Beck E, Weber A, Kuhns B, Khair M, 
et al. A T-capsulotomy provides increased hip joint visualiza-
tion compared with an extended interportal capsulotomy. J Hip 
Preserv Surg. 2019;6(2):157–63.

	26.	 Wuerz T, Song S, Grzybowski J, Martin H, Mather R, Salata 
M, et al. Capsulotomy size affects hip joint kinematic stability. 
Arthroscopy : the journal of arthroscopic & related surgery : 
official publication of the Arthroscopy Association of North 
America and the International Arthroscopy Association. 
2016;32(8):1571–80.

	27.	 O'Neill D, Tomasevich K, Mortensen A, Featherall J, Ohlsen S, 
Aoki S. Capsular repair during hip arthroscopy demonstrates res-
toration of axial distraction resistance in an in vivo intraoperative 
testing model. J Bone Joint Surg Am. 2021;103(21):1977–85.

	28.••	Parvaresh K, Rasio J, Martin R, Kivlan B, Carreira D, Christoforetti 
J, et  al. Achievement of meaningful clinical outcomes is 
unaffected by capsulotomy type during arthroscopic treatment 
of femoroacetabular impingement syndrome: results from the 
Multicenter Arthroscopic Study of the Hip (MASH) Study Group. 
Am J Sports Med. 2021;49(3):713-20. Multicenter cohort study 
demonstrating significant clinical improvement at 2-year 
follow-up irrespective of capsulotomy type (interportal vs 
T-type) when the capsulotomy included repair.



614	 Current Reviews in Musculoskeletal Medicine (2023) 16:607–615

1 3

	29.	 McGovern R, Bucci G, Nickel B, Ellis H, Wells J, Christoforetti 
J. Arthroscopic capsular management of the hip: a comparison 
of indications for and clinical outcomes of periportal versus 
interportal capsulotomy. Arthroscopy. 2021;37(1):86–94.

	30.••	Economopoulos K, Chhabra A, Kweon C. Prospective rand-
omized comparison of capsular management techniques dur-
ing hip arthroscopy. Am J Sports Med. 2020;48(2):395-402. 
RCT demonstrating that at 2-year follow-up capsule closure 
patients had improved outcomes compared to unrepaired 
T-type or interportal capsulotomies.

	31.	 Frank R, Lee S, Bush-Joseph C, Kelly B, Salata M, Nho S. 
Improved outcomes after hip arthroscopic surgery in patients 
undergoing T-capsulotomy with complete repair versus par-
tial repair for femoroacetabular impingement: a comparative 
matched-pair analysis. Am J Sports Med. 2014;42(11):2634–42.

	32.	 Bolia I, Fagotti L, Briggs K, Philippon M. Midterm outcomes 
following repair of capsulotomy versus nonrepair in patients 
undergoing hip arthroscopy for femoroacetabular impingement 
with labral repair. Arthroscopy. 2019;35(6):1828–38.

	33.	 Domb B, Chaharbakhshi E, Perets I, Walsh J, Yuen L, Ashberg L. 
Patient-reported outcomes of capsular repair versus capsulotomy 
in patients undergoing hip arthroscopy: minimum 5-year follow-
up-a matched comparison study. Arthroscopy. 2018;34(3):853–63.

	34.	 Jimenez A, Lee M, Owens J, Paraschos O, Maldonado D, Domb 
B. Competitive athletes who underwent hip arthroscopy with 
capsular repair showed greater improvement in patient-reported 
outcome scores compared with those who did not undergo repair. 
Arthroscopy. 2022;38(11):3030–40.

	35.••	Carbone A, Prabhavalkar O, Chishti Z, Curley A, Parsa A, Domb 
B. Hip capsular repair results in improved patient-reported out-
comes and survivorship: a systematic review of the literature. 
Arthroscopy. 2023;39(2):488-97. Systematic review dem-
onstrating capsular repair results in improved PROs and 
greater survivorship at mid-term follow-up compared to 
those not undergoing capsule closure.

	36.••	Looney A, McCann J, Connolly P, Comfort S, Curley A, Postma 
W. Routine capsular closure with hip arthroscopic surgery 
results in superior outcomes: a systematic review and meta-
analysis. Am J Sports Med. 2022;50(7):2007-22. Systematic 
review and meta-analysis demonstrating higher PROs and 
superior improvement with capsular repair compared to 
unrepaired capsules.

	37.	 Hassebrock J, Makovicka J, Chhabra A, Anastasi M, Menzer 
H, Wilcox J, et al. Hip arthroscopy in the high-level athlete: 
does capsular closure make a difference? Am J Sports Med. 
2020;48(10):2465–70.

	38.	 Owens J, Jimenez A, Shapira J, Saks B, Glein R, Maldonado D, 
et al. Capsular repair may improve outcomes in patients undergo-
ing hip arthroscopy for femoroacetabular impingement: a sys-
tematic review of comparative outcome studies. Arthroscopy. 
2021;37(9):2975–90.

	39.	 Kunze K, Vadhera A, Devinney A, Nwachukwu B, Kelly B, 
Nho S, et al. Effect of capsular closure after hip arthroscopy 
for femoroacetabular impingement syndrome on achiev-
ing clinically meaningful outcomes: a meta-analysis of pro-
spective and comparative studies. Orthop J Sports Med. 
2021;9(6):23259671211017467.

	40.	 Cohen D, Comeau-Gauthier M, Khan A, Kay J, Slawaska-Eng 
D, Simunovic N, et al. A higher proportion of patients may reach 
the MCID with capsular closure in patients undergoing arthro-
scopic surgery for femoroacetabular impingement: a systematic 
review and meta-analysis. Knee Surg Sports Traumatol Arthrosc. 
2022;30(7):2425–56.

	41.	 Tahoun M, Lizano-Díez X, Soler B, Pons M. Superior outcomes 
after arthroscopic treatment of femoroacetabular impingement 
and labral tears with closed versus open capsule. Knee Surg 
Sports Traumatol Arthrosc. 2022; online ahead of print.

	42.•	 Bech N, Sierevelt I, de Waard S, Joling B, Kerkhoffs G, 
Haverkamp D. Capsular closure versus unrepaired interportal 
capsulotomy after hip arthroscopy in patients with femoroac-
etabular impingement: results of a patient-blinded randomised 
controlled trial. Hip Int. 2023;33(1):94-101. RCT reporting no 
difference in outcomes at 1-year follow-up between patients 
undergoing repair or no repair of an interportal capsulotomy.

	43.	 Kraeutler M, Strickland C, Brick M, Garabekyan T, Woon J, 
Chadayammuri V, et al. A multicenter, double-blind, randomized 
controlled trial comparing magnetic resonance imaging evalu-
ation of repaired versus unrepaired interportal capsulotomy in 
patients undergoing hip arthroscopy for femoroacetabular 
impingement. J Hip Preserv Surg. 2018;5(4):349–56.

	44.	 Filan D, Carton P. Routine interportal capsular repair does not 
lead to superior clinical outcome following arthroscopic femo-
roacetabular impingement correction with labral repair. Arthros-
copy. 2020;36(5):1323–34.

	45.	 Strickland C, Kraeutler M, Brick M, Garabekyan T, Woon J, 
Chadayammuri V, et  al. MRI evaluation of repaired versus 
unrepaired interportal capsulotomy in simultaneous bilateral 
hip arthroscopy: a double-blind, randomized controlled trial. J 
Bone Joint Surg Am. 2018;100(2):91–8.

	46.	 Duplantier N, McCulloch P, Nho S, Mather R, Lewis B, Harris 
J. Hip dislocation or subluxation after hip arthroscopy: a system-
atic review. Arthroscopy. 2016;32(7):1428–34.

	47.••	Khanduja V, Darby N, O'Donnell J, Bonin N, Safran M. Diagnos-
ing hip microinstability: an international consensus study using 
the Delphi methodology. Knee Surg Sports Traumatol Arthrosc. 
2023;31(1):40-9. First expert consensus on the diagnosis of 
hip microinstability, summarizing variables to consider and 
highlighting the challenges in making this diagnosis.

	48.	 Kay J, Memon M, Rubin S, Simunovic N, Nho S, Belzile 
E, et al. The dimensions of the hip capsule can be measured 
using magnetic resonance imaging and may have a role in 
arthroscopic planning. Knee Surg Sports Traumatol Arthrosc. 
2020;28(4):1246–61.

	49.	 Metz A, Featherall J, Froerer D, Mortensen A, Tomasevich K, 
Aoki S. Female patients and decreased hip capsular thickness 
on magnetic resonance imaging associated with increased axial 
distraction distance on examination under anesthesia: an in vivo 
study. Arthroscopy. 2022;38(12):3133–40.

	50.	 Turner E, Markhardt B, Cotter E, Hetzel S, Kanarek A, Lang 
M, et al. Patients with generalized joint hypermobility have 
thinner superior hip capsules and greater hip internal rotation 
on physical examination. Arthrosc Sports Med Rehabil. 
2022;4(4):e1417–e27.

	51.	 De Giacomo A, Lu Y, Suh D, McGarry M, Banffy M, Lee 
T. Biomechanical comparison of capsular repair, capsu-
lar shift, and capsular plication for hip capsular closure: is a 
single repair technique best for all? Orthop J Sports Med. 
2021;9(10):23259671211040098.

	52.	 Murata Y, Fukase N, Brady A, Douglass B, Bryniarski 
A, Dornan G, et  al. Biomechanical evaluation of 4 suture 
techniques for hip capsular closure. Orthop J Sports Med. 
2022;10(6):23259671221089946.

	53.	 Ankem H, Ouyang V, Saks B, Jimenez A, Sabetian P, 
Maldonado D, et al. Is there enough evidence to support hip 
capsular reconstruction? A Syst Rev Biomechan Studies. 
2021;8(2):156–63.



615Current Reviews in Musculoskeletal Medicine (2023) 16:607–615	

1 3

	54.	 Ruzbarsky J, Seiter M, Comfort S, Soares R, Briggs K, Philippon 
M. Arthroscopic hip capsular reconstruction using iliotibial band 
allograft as a salvage option for unrepairable capsular defects 
demonstrates good survivorship and improved patient-reported 
outcomes. Arthroscopy. 2022;38(7):2219–26.

	55.	 Fagotti L, Soares E, Bolia I, Briggs K, Philippon M. Early 
outcomes after arthroscopic hip capsular reconstruction using 
iliotibial band allograft versus dermal allograft. Arthroscopy. 
2019;35(3):778–86.

	56.	 Pasic N, Burkhart T, Baha P, Ayeni O, Getgood A, Degen R. A 
biomechanical comparison of 2 hip capsular reconstruction tech-
niques: iliotibial band autograft versus Achilles tendon allograft. 
Am J Sports Med. 2020;48(13):3288–95.

Publisher’s note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.


	Capsular Management During Hip Arthroscopy
	Abstract
	Purpose of Review 
	Recent Findings 
	Summary 

	Introduction
	Capsular Anatomy and Biomechanics
	Capsulotomy Techniques and Outcomes
	Periportal Capsulotomy
	Puncture Capsulotomy
	Interportal and T-Capsulotomy

	Comparing Capsulotomy Types
	Evidence Supporting Capsular Closure
	Evidence Against Capsular Closure
	Special Consideration—Microinstability
	Capsular Complications
	Conclusion
	References




