Technical Note

Hip Capsular Reconstruction Made Easy: The Timing ®

and the Technique

Check for
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J. W. Thomas Byrd, M.D.

Abstract: An iatrogenic capsular defect can be a major contributing factor to macroinstability of the hip. For this
circumstance, capsular reconstruction may be appropriately indicated when the capsule cannot be primarily reconstituted.
Severe dysfunction may accompany previous failed arthroscopy. This dysfunction should be assessed and addressed with a
properly structured rehabilitation program prior to revision surgery. We describe a simplified technique for capsular

reconstruction using a dermal allograft.

Historically, simple arthroscopic debridement pro-
cedures of the hip did not require a capsu-
lotomy."* The emergence of arthroscopic correction of
femoroacetabular impingement (FAI) and labral repair
included more extensive capsulotomies to effectively
perform the procedures.”* Subsequently, attention has
been given to preserving and repairing the capsule.’®
There are now studies reporting that when a capsu-
lotomy is performed, the results of arthroscopy are
superior when the capsular incision is closed at the
completion of the procedure.”” The data are not
entirely  conclusive, but there are clearly
circumstances in which repair is preferable, especially
to avoid iatrogenic instability.'*"’

With the growing number of arthroscopic procedures,
there is also an expanding amount of literature on
revision hip arthroscopy.'*'® Capsular deficiency is
sometimes implicated in failed hip arthroscopy.'’'®
Pain and dysfunction around the hip can be multifac-
torial as reflected by Bryan Kelly’s layer concept of the
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hip, as reported by Draovitch et al.'” Lack of capsular

integrity may be a contributing factor. Most clearly, this
may be implicated when macroinstability or frank
dislocation occurs after previous arthroscopy when the
capsule was not repaired.

During revision surgery, often the edges of a capsular
defect can be freshened, mobilized, and restored with
primary suture repair. The spectrum of capsular
compromise may parallel concepts of the irreparable
labrum and when to consider a labral reconstruction.
Most labrums can be repaired, as most capsules can be
restored. Steve Burkhart once commented that the

Fig 1. Viewing from the anterolateral portal, an arthroscopic
image of the left hip in a 20-year-old woman, having un-
dergone acetabuloplasty and labral refixation with 2 anchors
(arrows), as well as femoroplasty (asterisk) via the capsu-
lotomy, which was not closed.
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Fig 2. Anteroposterior radiograph showing anterior disloca-
tion of left hip.

irreparable rotator cuff is like the unrunnable mara-
thon: It may not be runnable for one person but could
be for another (oral conversation, circa 2008). This may
apply to both labral repair in the hip and capsular repair
in revision circumstances. Thus, the role of capsular
reconstruction in the hip is in flux.

This modest technical article does not attempt to
define the indications for capsular reconstruction but

Fig 3. (A-C) Three-dimensional images of the left hip reveal relatively normal bony geometry.

simply describes a manageable method in a case in
which capsular reconstruction is clearly appropriate.
The importance of making sure the patient is properly
prepared for further surgery is also emphasized.

Procedural Technique

Indications

Capsular reconstruction is most clearly indicated in
the presence of macroinstability after previous arthro-
scopic surgery when the capsule has not been restored
(Figs 1 and 2). In this scenario, patients may be guarded
and deconditioned from favoring their hip. An intra-
articular injection and course of supervised physical
therapy can be important to better prepare the hip for
revision surgery and aid the likelihood of a successful
outcome. It is important to precisely assess the archi-
tecture of the hip, looking for any bony features that
may predispose to instability (Fig 3). Persistent exami-
nation findings of apprehension with anterior trans-

lation of the femoral head, despise successful
rehabilitation, support the role of capsular
reconstruction.

Arthroscopic Procedure

Arthroscopy is carried out in a standard supine
fashion using 3 previously described portals (antero-
lateral, anterior, and posterolateral) (Video 1, Fig 4)."*°
A survey of the joint is performed, switching among the
3 portals using a combination of 70° and 30° scopes, to
assess the status of the previous labral refixation,
presence of adhesions, and magnitude of the capsular
defect. After other pathology is addressed, attention is
turned to the capsule, switching between the anterior
and anterolateral portals as viewing and working por-
tals. The edges of the capsular defect are meticulously
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Fig 4. Standard portals for left hip. Viewing is performed from
the anterolateral portal (AL) with a 70° scope. The anterior
portal (A) is the working portal with an 8.5-mm Clear-Trac
cannula. Anchors are placed from a percutaneous distal site
(P), ensuring adequate divergence of the anchors at the
acetabular rim.

prepared, defining healthy capsular margins medially,
laterally, and distally using a 4.5-mm full-radius
resector and conservative application of an Eflex abla-
tion tip (Smith & Nephew, Andover, MA) at a low
setting. Proximally, the defect is bordered by the rim of
the acetabulum, peripheral to the labrum where no
capsule was present (Fig 5).

Capsular reconstruction is then performed, viewing
from the anterolateral portal and using a Smith &
Nephew 8.5-mm Clear-Trac cannula for the working

Fig 5. Viewing the left hip from the anterolateral portal, the
trapezoidal capsular defect (arrows) is identified with the
femoral head (FH) exposed.

Fig 6. Viewing the left hip from the anterolateral portal, the
Arthrex arthroscopic measurement probe (transparent arrow)
is used to measure the length of the capsular defect margin
(black arrows).

anterior portal. The trapezoidal dimensions of the
defect are measured with an Arthrex arthroscopic
measurement probe (Naples, FL) (Fig 6). As described
by Perets et al. (Ben Domb, senior author),21 we use a
1.5-mm ArthroFLEX decellularized dermis patch
(Arthrex), cut 1 cm larger than the measured di-
mensions. These dimensions work well for incorpo-
rating the margins of the graft to the acetabular rim and
edges of the remaining capsule.

A Smith & Nephew 1.8-mm Q-Fix suture anchor is
placed on the acetabular rim at the medial and lateral

Fig 7. Viewing the left hip from the anterolateral portal, the
acetabular rim (AR) has been lightly decorticated and a 1.8-
mm Q-Fix suture anchor has been placed at the margins of
the capsular defect (arrows).
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Fig 8. Viewing the left hip from the anterolateral portal, a
graft (asterisk) has been delivered into the joint and prelimi-
narily secured with a single half-hitch for the suture in the
lateral-most anchor (black arrows), while the medial anchor
knot is tied with a knot pusher (transparent arrow).

extent of the capsular deficiency (Fig 7). This anchor is
placed from a percutaneous distal site to ensure
adequate divergence for safely placing the anchor close
to the acetabular rim without perforating its articular
surface (Fig 4). The sutures are brought out through the
anterior cannula and passed in a mattress fashion
through the 2 corners of the graft that align on the
acetabular rim. Placing the 2 limbs of each mattress

Fig 9. Viewing the left hip from the anterolateral portal, the
Speed Stitch device (arrow) is poised to grab the capsule
(asterisk) at the margin of the defect.

Fig 10. Viewing the left hip from the anterolateral portal, the
suture has been passed through the graft (asterisk) with a
Truepass device (arrow).

suture 3 to 4 mm apart provides a good soft-tissue
bridge so that the suture will not cut out.

By use of the sutures, the graft is then delivered into
the joint. Other than properly measuring the defect,
this is the only critical part of the procedure. Most
important is simply making sure the 2 pairs of sutures
are not entangled. We use a half-hitch with the knot
pusher on the non-post suture. The graft is delivered
into the joint by pulling on the post and pushing with
the knot pusher. As an alternative choice, a sliding knot
can be used. We use just a single half-hitch because if
the sutures become entangled, it is probably easier to
resolve than if a complete sliding knot has already been
delivered into the joint.

Once the graft is approximated to the acetabular
rim, the knots are secured for the 2 suture anchors
(Fig 8). With the graft secured at the edges of the
acetabular rim, it then lies nicely over the defect.
No. 2 Ultrabraid mattress corner sutures (Smith &
Nephew) lay the graft nicely over the native capsule.
Suture management is facilitated with Speed Stitch,
Truepass, and 70° Accu-Pass Direct suture passers
(Smith & Nephew) (Figs 9-11). Additional sutures
are passed between the corners: medial, lateral,
and distal (Fig 12). Although not needed in this
case, an additional anchor could be placed in the
acetabular rim.

Postoperatively, the patient undergoes a standard
rehabilitation protocol, supplemented with a hip spica
brace, blocking the final 30° of extension for 8 weeks,
followed by gradual restoration of extension to 0°.*?
Precautions against anterior instability are maintained
for the first 4 months.
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Fig 11. View of the left hip from
the anterolateral portal. (A) A 70°
Accupass device (arrow) is pene-
trating the graft (black asterisk)
close to the junction with the
native capsule (white asterisk).
(B) The tip of the Accupass (black
arrow) has now been delivered up
through the capsule (asterisk),
delivering the monofilament su-
ture (white arrow) to be used to
shuttle in the No. 2 Ultrabraid
suture.

Discussion

Since the implementation of capsulotomies for more
extensive arthroscopic hip procedures, the merits of
capsular closure have been reported. Still, the exact
indications for capsular closure have not been conclu-
sively defined. Similarly, the role of capsular defects in
the causation of symptoms after previous arthroscopy is
not always clear, and the indications for capsular
reconstruction are even less well defined. Nonetheless,
it is good to have this option available in the spectrum
of techniques that can be used in addressing complex
hip problems. Reducing technical barriers simply en-
hances the option of using this technique when
considered appropriate.

The key to this method is how to simplify delivery of
the graft and suture management. For surgeons trained
in sports medicine and/or arthroscopy, this is less
imposing because of their familiarity with restoration
and suture management techniques in other joints.

Fig 12. Viewing the left hip from the anterolateral portal, the
completed capsular reconstruction with a 1.5-mm Arthro-
FLEX decellularized dermis patch (asterisk) is being probed.

However, surgeons versed in other forms of traditional
hip surgery may be very familiar with open methods
but find the arthroscopic approach more imposing.
Three established tenets play as a prelude to the
technical details of this operation. First, we know that
the key to any successful surgical procedure is picking
the right patient. Second, we know that many in-
dividuals with radiographic features of FAI live long
active lives without problems. Thus, when someone
encounters trouble with symptomatic FAI, for example,
there is likely a perfect storm in which enough factors
come together just wrong to become problematic. This
is likely true of most revision circumstances for failed
previous arthroscopy. Capsular deficiency may play a
role but is unlikely to be the sole culprit in the absence
of other factors. Third, we know that the success of a
procedure is dependent on the postoperative rehabili-
tation process. So, any rehabilitation deficits that can be
addressed prior to surgery put the patient in a better
position for a successful outcome. Like most things in
life, timing is everything. Often, the toughest decision is
not so much what operation to perform as when to
perform it. In this case, guidance on behalf of the pa-
tient prior to revision surgery, as well as a demonstra-
tion on the patient’s part to her commitment to the
recovery process, set the stage for a technically suc-
cessful procedure. The role of capsular reconstruction in

Table 1. Advantages and Disadvantages

Advantages
Provides less invasive arthroscopic approach to capsular
reconstruction
Simplifies technique
Provides another option for spectrum of failed previous
arthroscopy
Disadvantages
Technique simplified but still requires facile arthroscopic skills
More imposing for surgeons less familiar with arthroscopic
methods
Long-term capsularization of graft not well defined
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Table 2. Pearls and Pitfalls

The surgeon should strive to establish the correct diagnosis. Failed
arthroscopy is often multifactorial.

The surgeon should make sure that the patient is optimally prepared
for the required recovery process.

At arthroscopy, the entire hip should be carefully surveyed for other
forms of pathology.

The technique requires meticulous soft-tissue preparation for
visualization and defining the margins of the capsular defect.

The surgeon should properly measure the defect and remember to
add 1 cm in each dimension.

The surgeon should carefully ensure that the 2 suture pairs remain
unentangled while delivering the graft into the joint.

Once the graft is laid over the defect, basic suture management is
applied, using various devices to pass the sutures in the desired
fashion.

The surgeon should ensure that a postoperative, properly structured
rehabilitation program is implemented and conveyed to the patient.

the management of hip disorders is evolving and there
are limitations (Tables 1 and 2), but the technique is
well defined.
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