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Abstract
Purpose of Review To characterize current concepts in capsular repair and hip instability, and examine findings from biome-
chanical and clinical studies on hip capsular management strategies as they pertain to hip stability, patient outcomes, and hip
arthroscopy failure. Further, we discuss the clinical evaluation and treatment of capsular deficiency.
Recent Findings There remains debate regarding the optimal capsular management strategies in hip arthroscopy, particularly
concerning the necessity of routine capsular repair. A variety of capsulotomy techniques exist and may be used to access the hip
joint. Additionally, a wide variety of techniques are employed to repair the hip capsule. Biomechanical evidence supports
capsular closure restores hip joint stability to that of the intact, native state. Several clinical studies in both primary and revision
hip arthroscopy settings have demonstrated improved pain and functional outcomes in patients who underwent capsular repair or
capsular reconstruction. Studies have shown capsular repair may be especially important in patients with ligamentous laxity and
hip dysplasia, and in competitive athletes.
Summary Post-surgical hip instability secondary to capsular insufficiency is increasingly recognized as a cause of hip arthros-
copy failure. Capsular closure restores native biomechanical stability to the hip joint, and several clinical studies report improved
pain and functional outcomes following capsular repair or capsular reconstruction in both the primary and revision hip arthros-
copy settings. There remains much to learn regarding capsular hip instability as it relates to optimal capsular management surgical
technique, intra-operative capsular management decision-making, clinical diagnosis, and related advanced imaging findings.
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Introduction

A substantial increase in the number of hip arthroscopy cases
performed has been observed in recent years as the under-
standing of the pathology of femoroacetabular impingement
syndrome (FAIS) has increased and surgical techniques to
treat FAIS have improved [1]. As hip arthroscopy cases

increase, so too has the prevalence of post-surgical hip insta-
bility following hip arthroscopy [2–4]. Post-surgical hip insta-
bility, presenting as hip microinstability, hip subluxation, or
gross instability of the hip, occurs as a consequence of surgical
alteration to the anatomy responsible for imparting biome-
chanical stability to the hip joint, including the hip capsule,
labrum, articular congruity, suction seal, and musculature
crossing the hip joint. Gross hip instability in the form of frank
dislocation is rare; however, subtle instability, or
microinstability, is becoming increasingly recognized as a
source of pain and dysfunction in the hip preservation popu-
lation [2, 3]. Microinstability of the hip occurs as extra-
physiologic motion between the femoral head and acetabu-
lum, resulting in hip pain with or without subjective com-
plaints of hip joint instability. The abnormal, extra-
physiologic micromotion of the hip joint leads to hip joint
toggling and abnormal joint reaction forces which may lead
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to accelerated cartilage wear and degenerative changes.
Further, the extra-physiologic hip motion stresses the labrum
and hip capsule, which may result in labral degeneration and
capsular attenuation [3].

Arthroscopic instrumentation of the central and peripheral
hip compartments to address intra-articular pathology neces-
sitates partial disruption of the capsuloligamentous anatomy
surrounding the hip joint in the form of a capsulotomy.
Several biomechanical studies have highlighted the effects
capsulotomies and capsular defects have on hip joint stability
[5–8], while additional biomechanical evidence shows that in
the absence of frank capsular defects, hip capsular attenuation
also significantly reduces the static stabilization provided by
the iliofemoral ligament [9]. Moreover, multiple clinical stud-
ies have identified and reported on the presence of persistent
capsular defects in the anterosuperior region of the hip capsule
in symptomatic patients following arthroscopic treatment of
FAIS [10–12]. Recently, O’Neill et al. described a grading
system of capsular changes observed on magnetic resonance
arthrography (MRA) in a cohort of patients with symptomatic
post-surgical hip instability, which included normal capsular
appearance and volume, increased capsular redundancy, focal
capsular rents, and high-grade capsular irregularity, and gross
capsular defect [11].

In an attempt to limit post-surgical capsular deficiency and
maintain capsular integrity, routine capsular repair following
arthroscopic hip surgery for FAIS has become increasingly
common [13]. However, despite our increasing understanding
of post-surgical hip instability, with one study reporting 35%
of their hip arthroscopy revision patients manifesting hip in-
stability [14], there remains debate on the importance of
repairing the hip capsule and the clinical significance of a
deficient hip capsule. The purpose of this review is to charac-
terize current concepts in capsular repair and hip instability,
specifically presenting findings from biomechanical experi-
ments and clinical studies focused on hip capsular manage-
ment strategies, patient outcomes, and the clinical workup and
treatment of capsular deficiency.

Hip Capsule Anatomy and Function

Acetabular and femoral head bony congruity provides signif-
icant hip joint stability, which is further stabilized by a sur-
rounding muscular envelope, fibrocartilaginous acetabular la-
brum, and joint capsule. The hip capsule is a fibrous
capsuloligamentous complex composed of multiple distinct
ligamentous thickenings, including the iliofemoral ligament,
pubofemoral ligament, ischiofemoral ligament, and zona
orbicularis. Of these ligaments, the iliofemoral ligament, also
known as the Y ligament of Bigelow, is the strongest and most
important soft tissue contributor to hip joint stability, provid-
ing restraint to anterior translation of the femoral head, hip

extension, and external rotation [5]. Originating on the anteri-
or inferior iliac spine and acetabular rim between 12:45 and
3:00 o’clock [15], the iliofemoral ligament provides static sta-
bilization to an area of the hip joint devoid of bony coverage.
Typically, the acetabulum is anteverted and laterally tilted
approximately 15–20° and 45°, respectively, while the proxi-
mal femur is anteverted approximately 10–15°. This anatomic
relationship between the femoral head and acetabulum situ-
ates the majority of femoral head coverage posteromedially
and places an increased requirement on soft tissue stabilizers,
including the iliofemoral ligament, in the anterolateral region
of the hip joint.

The iliofemoral ligament in the anterosuperior region of the
hip capsule is particularly relevant to hip arthroscopy, as the
most commonly used arthroscopic portals pierce the hip cap-
sule in this region. The anterolateral portal pierces the hip
capsule at approximately 1:00 o’clock, while the anterior por-
tal pierces the hip capsule at approximately 3:00 o’clock [15].
Connecting these portals in line with the acetabular rim to
create an interportal capsulotomy large enough to safely in-
strument the central and peripheral compartments of the hip
joint results in nearly complete transection of the iliofemoral
ligament, resulting in significant capsular disruption. Further,
in order to provide increased visualization and instrument ma-
neuverability, many surgeons prefer to extend the interportal
capsulotomy distally, parallel to the axis of the femoral neck,
reaching towards the zona orbicularis to create a T-type
capsulotomy. Additionally, a periportal capsulotomy is anoth-
er technique performed in a similar manner to the interportal
capsulotomy without connecting the anterolateral and modi-
fied anterior portals [16, 17]. While variability in capsulotomy
technique exists, the size and position of capsulotomies are
strategically made to adequately visualize and surgically treat
hip pathology. Pearls and pitfalls of these capsulotomy tech-
niques are described in Table 1.

Ultimately, any capsulotomy disrupts the native capsular
state and may result in diminished capsuloligamentous stabi-
lization provided to the hip. In addition to demonstrating that
capsulotomies increase the mobility of the hip joint relative to
its native state, several biomechanical studies have also shown
capsular repair restores normal hip joint biomechanical stabil-
ity [6, 7, 18–21]. Therefore, the ideal arthroscopic capsular
management strategy balances creating a capsulotomy large
enough to adequately visualize and efficiently instrument the
hip while retaining and restoring as much capsular integrity as
possible.

Hip Capsule Management in Primary Hip
Arthroscopy

Considerable variation in surgical technique and decision-
making exists regarding capsular management in the primary
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hip arthroscopy setting for FAIS. After comprehensively ad-
dressing pathology within the central and peripheral hip com-
partments, the hip capsule is either left unrepaired, partially
repaired, or completely repaired. If the decision is made to
close the capsule, the suture configuration employed is quite
variable amongst surgeons, ranging from placement of a sin-
gle simple stitch to utilizing several overlapping figure-of-
eight sutures to provide a complete capsular closure [22].
Further, capsular repair tensioning ranges substantially from
low-tension capsular apposition to capsular plication and in-
ferior capsular shift [23, 24]. It is important to recognize the
variability in surgical technique when comparing studies eval-
uating the biomechanical effects and clinical outcomes related
to capsular repair [25]. An example of the senior author’s
capsular closure technique is provided in Fig. 1.

There remains no clear consensus in the literature as to
whether or not the hip capsule should be routinely repaired
following arthroscopic hip procedures [26]; however, routine
capsular closure has become increasingly popular in recent
years [13, 27]. Studies have shown capsular repair is especial-
ly valuable in patients with generalized ligamentous laxity
[28], hip dysplasia [29–32], and competitive athletes [33].

Several recent studies have compared outcomes between
capsular management techniques. Economopoulos et al. pro-
spectively randomized patients to three capsular management
techniques: T-type capsulotomy with no repair, interportal
with no repair, and interportal capsulotomy closed with three

interrupted sutures. At 2-year follow-up, they found the cap-
sular closure group had significantly superior outcomes than
the unrepaired T-capsulotomy and interportal capsulotomy
groups. Further, no patients in the repaired and unrepaired
interportal capsulotomy groups underwent total hip
arthroplasty (THA), while four patients in the unrepaired T-
capsulotomy group underwent subsequent THA [34].

Recently, several comparative matched cohort studies have
been published comparing patient-reported outcomes, compli-
cations, and rates of subsequent revision surgery and conver-
sion to THA between capsular repair and unrepaired groups.
Frank et al. studied patients who underwent hip arthroscopy
for FAIS and found patients who underwent complete closure
of T-type capsulotomy resulted in significantly superior HOS-
SS outcome scores relative to patients who underwent partial
closure (vertical limb only) of the T-type capsulotomy [35].
Bolia et al. evaluated patients with interportal capsulotomies
and found patients who underwent capsular repair of an
interportal capsulotomy had significantly higher HOS-ADL
and mHHS scores than patients without capsular repair at
mid-term follow-up. Further, they found the unrepaired group
was 6.8 times more likely to undergo subsequent THA [36]. In
another comparative study, Domb et al. demonstrated signif-
icantly improved outcome scores of both groups at 2- and 5-
year follow-ups [37]. However, the unrepaired group had a
higher rate of conversion to THA and their mHHS scores
significantly declined between the 2- and 5-year follow-up
time points. As part of their conclusions, they suggested rou-
tine capsular repair may improve the durability of capsular
integrity following hip arthroscopy. Larson et al. performed
a matched cohort study comparing hip arthroscopy outcomes
between dysplastic patients and a control group without radio-
graphic evidence of dysplasia and found labral repair and
capsular plication were associated with improved clinical out-
comes in the dysplastic group [30].

While several studies have shown improved subjective out-
comes in patients who underwent capsular repair at the time of
index surgery relative to those whose capsules were left
unrepaired, other studies have shown no significant differ-
ences in outcome scores between repaired and unrepaired
groups. Filan and Carton studied a large cohort of patients
who underwent arthroscopic osseous resection and labral re-
pair for FAIS and showed patients who underwent capsular
repair did not report superior clinical outcomes compared to a
group of patients with an unrepaired capsulotomy [38]. They
found significantly superior scores in the unrepaired group in
Short Form-36 and WOMAC scores, but not in UCLA activ-
ity scale and mHHS scores. However, they also found patients
between the ages of 25 and 34 in the unrepaired group
underwent revision hip arthroscopy at a significantly higher
rate. Notably, an interportal capsulotomy was performed in all
patients, and in patients who underwent capsular repair, a
simple suture technique was utilized, ranging from 1 to 4

Table 1 Capsulotomy types: pearls and pitfalls of three major
approaches

Capsulotomy
type

Pearls Pitfalls

Periportal - Preservation of the native
iliofemoral ligament
with the least amount of
capsular disruption

- May not require capsular
closure

- May provide less
visualization, increased
restraint to
instrumentation, and
make cam deformity
resection more difficult
or necessitate
capsulotomy expansion

Interportal - Balances adequate
visualization and
instrument
maneuverability with
degree of capsular
disruption

- Transects perpendicular
to the fibers of most/all
of the iliofemoral
ligament

- May need to extend into
T-type capsulotomy in
difficult cases

T-type - Provides the largest field
of visualization and
room for hip joint
instrumentation; may aid
in procedural efficiency

- Interportal limb transects
perpendicular to the
fibers of most/all of the
iliofemoral ligament

- Largest disruption of
iliofemoral ligament and
may disrupt zona
orbicularis
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sutures. Therefore, there exists variability within the repair
group as to the completeness and biomechanical strength of
capsular closure provided in each case. In another study, Bech
et al. prospectively randomized patients to capsular repair or
no repair, and at final follow-up of 52 months, they found no
significant differences in Copenhagen Hip and Groin
Outcome Scores between groups [39]. They also performed
an interportal capsulotomy in all patients, and in the repair
group closed with 2–3 sutures. Similarly, Atzmon et al. dem-
onstrated no significant differences in mHHS and HOS-ADL
scores at minimum 2-year follow-up between groups [40].

Overall, there are several studies which support routine
capsular repair following hip arthroscopy, and a few studies
that challenge the necessity of routine capsular closure. The
advantages of capsular repair include the potential for im-
proved functional outcomes, diminished pain, and lower revi-
sion hip arthroscopy and conversion to THA rates. There are
also potential disadvantages attributed to capsular closure.
The technically challenging nature of the proceduremay result
in additional surgical time and anesthetic exposure and could
result in iatrogenic labral or chondral damage. Additionally,
over-tensioning the repair may result in hip joint stiffness. In
the young hip preservation population, there remains much to
learn regarding the various capsulotomy and capsular closure
techniques and the effects they have on restoring stability,
improving patient functionality, and alleviating hip pain.

Post-surgical Capsular Insufficiency—a Cause
of Hip Arthroscopy Failure

Inadequate osteochondral resection resulting in residual
femoroacetabular impingement is classically described as the
most common cause of failure in hip arthroscopy for FAIS
[14, 41, 42]. However, there are several other etiologies which
may be solely responsible for, or contribute to, recalcitrant hip
pain and functional disability following FAIS hip arthroscopy

[43]. Appropriately diagnosing the correct pathology respon-
sible in each specific case can be challenging, particularly in
the absence of radiographic evidence suggestive of residual
hip impingement. Common etiologies of persistent symptoms
causing hip arthroscopy failure include post-surgical hip in-
stability, labral pathology, capsular adhesions, chondral le-
sions, loose osteochondral bodies, and heterotopic ossification
[14, 44, 45]. Capsular insufficiency as a cause of post-surgical
hip instability is increasingly recognized as a cause of hip
arthroscopy failure [45–51] (Fig. 2).

MRA imaging with contrast injected into the peripheral hip
compartment clearly delineates the synovial surface of the hip
capsule to provide valuable diagnostic information regarding
the integrity and morphology of the surgically altered hip cap-
sule [52] (Fig. 2). The region of primary interest when

Fig. 1 Arthroscopic images of a right hip interportal capsulotomy which
was repaired using a figure-of-eight suture technique. A Interportal
capsulotomy prior to repair. B Three (#2) non-absorbable sutures

placed in a figure-of-eight pattern, alternating between blue-striped and
all-white suture to aid in identification.C Sutures tied and cut providing a
complete capsular closure

Fig. 2 Coronal MRI image slice (T1-weighted fat-suppressed)
demonstrating a large capsular defect present in the anterosuperior
region of the hip capsule with substantial extravasation of fluid
indicative of capsular insufficiency
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evaluating for hip capsular pathology in the revision setting is
the anterosuperior hip capsule, approximately 12 to 3 o’clock,
in the region of the previous capsulotomy (Fig. 3). Several
studies have aimed to evaluate the clinical utility of magnetic
resonance imaging assessment of capsular integrity.

In a small cohort of nine patients who underwent revision
hip arthroscopy without radiographic evidence of residual os-
seous impingement on radiographs, McCormick et al. were
the first to report on the incidence of post-surgical capsular
defects observed on MRA and visualized arthroscopically in
the revision hip arthroscopy setting. They found capsular ir-
regularities were present in all patients, and seven (78%) pa-
tients had identifiable iliofemoral ligament defects on MRA
[12]. In a cohort of 20 patients with evidence of a capsular
defect on MRA and/or laxity of the hip observed on physical
examination, Wylie et al. demonstrated significant clinical
improvement following revision hip arthroscopy for capsular
repair [53]. Furthermore, O’Neill et al. presented the subjec-
tive history, physical examination findings, and MRA find-
ings in a cohort of patients diagnosed with post-surgical hip
instability who made substantial improvements at mid-term
follow-up in pain and function outcomes following isolated
capsular repair at the time of revision surgery [11]. In their
study, they described the use of oblique axial MRAs oriented
in the plane parallel to the long axis of the femoral neck to
assess for anterosuperior capsular insufficiency, and proposed
the following classification system for capsular defects: 0—
normal, 1—capsular redundancy, 2—focal capsular rent, and
3—gross extravasation of fluid from the capsule. Of note, all
pre-revision MRAs displayed evidence of post-surgical cap-
sular changes, with 31% showing capsular redundancy, 52%
showing a focal capsular rent, and 17% showing gross extrav-
asation of fluid from the capsule.

Indeed, the MRA studies outlined above are limited by the
absence of a control group evaluating for capsular defects in

an asymptomatic cohort; however, studying this is challeng-
ing given the risks attributed to the invasive nature of perform-
ing an MRA in an asymptomatic patient. In a relatively small
cohort of both asymptomatic and symptomatic patients fol-
lowing hip arthroscopy, Kim et al. showed the presence of
capsular defects on MRA was not statistically different be-
tween groups, and concluded capsular defects are not more
common in symptomatic relative to asymptomatic patients.
However, their study was likely underpowered to detect sig-
nificant differences between groups in the various post-
operative changes they observed for [54].

The influence of capsular closure on the long-term biome-
chanical integrity of the hip capsule remains uncertain. Weber
et al. found “…in a subset of symptomatic patients after hip
arthroscopy for FAI, the majority (92.5%) of the repaired hip
capsules remained closed at greater than 1 year of follow-up.
The hip capsule adjacent to the capsulotomy and subsequent
repair is thickened compared with the same location on the
contralateral, nonoperative hip.”Additionally, Strickland et al.
performed a randomized controlled trial in which patients with
FAIS who underwent bilateral hip arthroscopy with an
interportal capsulotomy were assigned capsular repair of one
hip while the contralateral hip was left unrepaired [55]. MRI
(without arthrogram) evaluation for capsular defects found all
hip capsules healed at 24 weeks post-operatively with no sig-
nificant differences between groups in capsular thickness in
the area of capsulotomy. Notably, patients with hip dysplasia
and hyperlaxity were excluded from the study protocol as the
surgeon always performed capsular repair in these patients.
Certainly, the results of this study question the need to rou-
tinely repair the hip capsule in all cases. However, it is impor-
tant to note the limitations of this study which only assessed
for capsular thickness and capsular continuity and did not
assess for capsular laxity or biomechanical strength of the
repaired and unrepaired capsules.

Fig. 3 A Sagittal andB axialMRI
images slices (PD-weighted fat-
suppressed) demonstrating a large
defect involving the anterior joint
capsule measuring 1.7 × 2.7 cm
(medial-lateral × cephalad-
caudad)
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Overall, several studies have identified capsular defects in
patients with a history of hip arthroscopy, and multiple studies
have demonstrated significantly improved patient outcomes
with capsular closure aimed to restore hip stability at revision
hip arthroscopy.

Clinical Recognition of Capsular Insufficiency

The clinical recognition and diagnosis of capsular insufficien-
cy are continually evolving as our understanding of this rela-
tively new pathology expands. Several key elements of a pa-
tient’s history, physical examination, and imaging should be
used in conjunction to accurately diagnose capsular insuffi-
ciency. Subjectively, patients typically complain of persistent
hip pain following hip arthroscopy, which tends to gradually
worsen as hip instability progresses. Patients may also com-
plain of a feeling of the hip giving way, particularly in posi-
tions of hip extension and external rotation. Occasionally pa-
tients may describe a subjective feeling of increased hip insta-
bility relative to their contralateral, native hip. Historical de-
tails of previous arthroscopic hip surgery may also provide
valuable information, including specifics regarding
acetabuloplasty, femoral osteochondroplasty, labral manage-
ment, additional procedures performed, capsulotomy type,
capsulotomy size, capsular closure strategy, and the number
of previous surgeries.

Patient characteristics, including hip dysplasia and gener-
alized ligamentous laxity, place patients at a higher risk of
developing instability following hip arthroscopy.
Additionally, multiple studies have shown a greater

percentage of females are diagnosed with post-surgical hip
instability, which may be a result of increased ligamentous
laxity and thinner hip capsules in females [10, 12, 56].
Failure to adhere to a prescribed physical therapy regimen
resulting in excessive early hip motion could compromise
labral or capsular repair, leading to surgical failure [43].

There are several physical examination maneuvers aimed
at evaluating hip stability (Table 2). A clinically based axial
distraction test and an intra-operative axial stress exam under
anesthesia (Fig. 4) are the preferred physical examination ma-
neuvers of the senior author to assess for post-surgical capsu-
lar instability. The clinically based axial distraction test is
performed with the patient positioned supine on the examina-
tion table with the affected hip flexed to 45°, the knee flexed to
90°, and the contralateral leg relaxed in a neutral position. The
examiner places their knee against the patient’s ischium to
stabilize the pelvis while applying an axial force through the
hip with the examiner’s hand placed on the proximal leg. Pain,
apprehension, objective hip toggling, and asymmetry
compared to the contralateral hip are the four major
components assessed while axial distraction is applied. Pain
is subjectively reported by the patient; apprehension is
assessed by observing for anxiety or resistance to
distraction; toggling is felt by the examiner as hip joint
subluxation; and asymmetry is assessed by repeating the
examination on the contralateral hip joint and comparing
the axial distractibility between both hips. In the cohort of
31 patients studied by O’Neill et al. who were all easily
distractable with gentle traction under anesthesia, 24
(77%) had at leas t 1 posi t ive f inding of pain ,
apprehension, or toggle on axial distraction testing [11].

Table 2 Physical exam maneuvers to aid in the diagnosis of hip instability

Maneuver Steps to perform Positive findings

Intra-operative axial stress exam
under anesthesia

Axial traction is applied to the operative hip; may be repeated on non-operative
hip for comparison.

- Easily distracted hip
- Joint space widening relative

to the contralateral hip
observed fluoroscopically

Axial distraction test Supine; flex hip to 45° and knee to 90°; stabilize patient’s pelvis by placing knee
on ischium and apply axial force through hip.

- Patient-reported pain
- Apprehension
- Toggle
- Asymmetry of hips

Dial test Supine; hip is passively internally rotated and released while observing for degree
of passive external rotation; repeated on contralateral lower extremity

- Increased external rotation
compared to contralateral
lower extremity

- Soft endpoint with external
rotation

Abduction-extension-external
rotation test

Lateral decubitus with affected hip up; hip abducted to ~30°, extended, externally
rotated, and an anteriorly directed force is applied to the greater trochanter

- Anterior hip pain
- Apprehension

Anterior apprehension
(hyperextension, external
rotation) test

Supine; flex contralateral hip to 90° with adduction and internal rotation, flexed
towards chest and hip of interest is hyperextended and externally rotated

- Patient-reported pain
- Apprehension

356 Curr Rev Musculoskelet Med (2021) 14:351–360



Additional examination maneuvers evaluating for hip sta-
bility and capsular integrity include the abduction-extension-
external rotation test, dial test, anterior apprehension (hyper-
extension, external rotation) test, and the prone external rota-
tion (instability) test. Hoppe et al. studied the diagnostic value
of the abduction-hyperextension-external rotation test, prone
instability test, and the hyperextension-external rotation test
and found when each of these exams produced positive find-
ings; the combined positive predictive value was 95% [57].
Beighton criteria should be obtained to gain an understanding
of generalized ligamentous laxity. Further, in patients under-
going revision surgery, capsular laxity can be assessed with
gentle manual traction in anesthetized patients evaluating for
ease of distractibility. The distractibility of the contralateral
lower extremity can also be assessed to provide comparison
to the native hip joint and capsule in patients with no history of
contralateral hip surgery.

In addition to the physical exam, MRA evidence of
capsular redundancy, focal capsular rent, or gross capsular
defects with fluid extravasation should be used,
supporting the clinical diagnosis of post-surgical capsular
insufficiency. Overall, clinical recognition of capsular in-
sufficiency can be challenging, and more research is need-
ed in this domain.

Treatment

Capsular repair and capsular reconstruction are the two prima-
ry definitive arthroscopic treatment options for capsular insuf-
ficiency. It is also important to note that an open
periacetabular osteotomy should be considered as a potential
treatment for post-surgical hip instability [58]. As with most
orthopaedic conditions, non-operative measures are first
attempted prior to surgical intervention following recognition
of post-surgical hip instability. In cases of recalcitrant hip pain
and dysfunction, there are several described capsular repair
and capsular reconstruction techniques [22, 59, 60]. A direct
capsular repair can be considered in cases with sufficient

capsular tissue in both the proximal and distal capsular limbs.
If the tissue of the proximal capsule is insufficient or of inad-
equate quality to perform a direct repair, then techniques in-
volving acetabular suture anchors may be utilized.
Furthermore, in cases with large capsular defects, poor capsu-
lar tissue quality, or substantial capsular laxity, patient’s may
benefit from an augmented capsular closure or capsular recon-
struction using one of the many previously published tech-
niques [60–64].

Multiple studies have shown capsular management aimed
at restoring hip stability at the time of revision arthroscopic hip
surgery improves outcomes. Larson et al. demonstrated cap-
sular plication was predictive of significant improvements in
mHHS outcome scores, and they discussed the importance of
restoring capsular integrity in the revision setting [65].
Newman et al. found capsular plication at the time of revision
hip arthroscopy to be significantly associated with clinical
improvement [23]. The case series byWylie et al. demonstrat-
ed significant improvements in mHHS, HOS-ADL, and HOS-
SS outcome scores [53]. In O’Neill et al.’s cohort of patients
who underwent isolated capsular repair for capsular hip insta-
bility, mean improvement in HOS-SS exceeded both the min-
imally clinically important difference and substantial clinical
benefit values previously defined in the literature, while also
observing excellent post-operative mHHS and HOS-ADL
scores [11]. Finally, Fagotti et al. is one of few currently pub-
lished studies to demonstrate the effect of capsular reconstruc-
tion on patient outcomes [66]. They compared outcomes be-
tween groups who underwent capsular reconstruction with
two different allografts, iliotibial band versus dermal allograft.
They found the failure rate (22%) between groups was the
same, while the outcome scores favored the iliotibial band
group. However, interpretation of the differences in post-
operative outcome scores is limited by a relatively small co-
hort size, concomitant pathology and procedures performed,
and greater mean pre-operative outcome scores in the iliotibial
band group. Overall, there remains much to learn regarding
patient outcomes following arthroscopic hip capsular recon-
struction surgery.

Fig. 4 Fluoroscopic images of an
intra-operative axial stress exam
under anesthesia in a patient
undergoing right-sided revision
hip arthroscopy. A Non-
operative, asymptomatic left hip
showing no joint space widening
at 100 lbs of axial traction. B
Symptomatic right hip showing
significant joint space widening at
100 lbs of axial traction

357Curr Rev Musculoskelet Med (2021) 14:351–360



Conclusions

Post-surgical hip instability secondary to capsular insufficien-
cy is increasingly recognized as a cause of hip arthroscopy
failure. Capsular closure restores native biomechanical hip
joint stability, and several clinical studies report improved
pain and functional outcomes following capsular repair or
capsular reconstruction in both the primary and revision hip
arthroscopy settings. There remains much to learn regarding
post-surgical hip instability as it relates to optimal capsular
management techniques, intra-operative capsular manage-
ment decision-making, clinical diagnosis, and related ad-
vanced imaging findings.
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