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ABSTRACT

The capsule is one of the main static stabilizers of the hip joint,
together with the labrum and the round ligament. A non-repaira-
ble capsulotomy involving a defect secondary to hip arthroscopy
is a potential cause of poorer outcomes, postsurgical pain, chon-
dral damage and revision arthroscopies. In these case, a capsule
reconstruction procedure may repair the anatomical defect and
improve the biomechanical function of the joint. Circumferential
labral reconstruction is carried out in cases characterized by ex-
tensive labral tearing, poor tissue quality, or a small or atrophic
labrum. Segmental reconstruction in turn is indicated in cases
characterized by a limited defect size and the existence of an
altered chondrolabral junction. The present study describes the
surgical technique and the early outcomes of a case of simul-
taneous reconstruction of the acetabular labrum with segmen-
tal tibialis anterior and joint capsule allograft plus an acellular
dermal mesh in a case of postoperative hip instability due to
mixed labral and capsular deficiency in a 38-year-old woman
with a history of prior surgery because of right femoroacetabu-
lar impingement. The patient presented with residual pain and
instability sensation. Magnetic resonance imaging evidenced
acetabular chondrolabral degeneration / repeat rupture and a
deficient joint capsule, without version structural alterations of
the acetabulum and femur, and presenting great displacement
in response to gentle traction joint distraction. This combined
technique has not been previously published. The advantages
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RESUMEN

Reconstruccion capsular artroscopica con malla dermal mas
reconstruccion labral segmentaria con tibial anterior en
microinestabilidad recurrente de cadera posquiriirgica

La capsula es uno de los principales estabilizadores estaticos de
la articulacion de la cadera, junto con el labrum y el ligamento
redondo. Una capsulotomia irreparable con un defecto en ella
secundario a una artroscopia de cadera tiene implicacion como
causa potencial de resultados inferiores, dolor posquirlrgico,
dafo condral y artroscopias de revision. Un procedimiento de re-
construccion capsular en estos casos puede reparar el defecto
anatomico y mejorar la funcion biomecanica de la articulacion. La
reconstruccion labral circunferencial se realiza cuando existe un
desgarro labral extenso, una calidad de tejido pobre o un labrum
pequeno o atrofico. La reconstruccion segmentaria esta indicada
si el defecto es limitado y existe una union condrolabral alterada.
El objetivo de esta publicacion es presentar la técnica quirirgica
y los resultados iniciales de un caso de reconstruccion simultanea
del labrum acetabular con aloinjerto de tibial anterior segmenta-
ria y de capsula articular con malla dermal acelular en un caso
de inestabilidad de cadera posquiriirgica por deficiencia mixta
labral y capsular en una mujer de 38 anos de edad con ante-
cedente de cirugia previa por choque femoroacetabular derecho
que consultaba por presentar dolor residual y sensacion de falta
de estabilidad y que presentaba en la artrorresonancia areas de
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and limitations of the procedure are commented, along with the
key points to be taken into account.

Key words: Arthroscopy. Hip. Capsule. Labrum.

Introduction

With the recent rise in the use of arthroscopy in applica-
tion to the hip, the revision rates due to inadequate out-
comes has increased. The management of these patients
with residual pain and recurrent symptoms is a challenge
as far as diagnosis and treatment are concerned. Although
the most common causes of failure after hip arthrosco-
py include incomplete resection of the cam deformity, a
scantly reported complication is excessive resection of the
capsule, which results in loss of joint sealing. A non-re-
pairable capsulotomy, or postsurgical capsule rupture
with a capsule defect following arthroscopy, is a poten-
tial cause of poorer outcomes, postsurgical pain, chondral
damage and revision arthroscopies‘?.

Arthroscopic capsular reconstruction is a recently
published technique that seeks to resolve postsurgical
capsule defects. Labral reconstruction using graft mate-
rial is an increasingly common technique in primary and
revision surgery of the hip, in-
volving tissue implantation to
also restore joint sealing in
cases where repair is not pos-
sible. Such reconstruction may
be segmental or circumferential
(270°). Circumferential labral
reconstruction is carried out in
cases characterized by exten-
sive labral tearing, poor tissue
quality, or a small or atrophic
labrum. Segmental reconstruc-
tion is indicated in the presence
of a limited defect size and the
existence of an altered chon-
drolabral junction®®.

The present study describes
the surgical technique and the
initial outcomes of simultane-
ous reconstruction of the ace-
tabular labrum with segmental
tibialis anterior and joint cap-
sule allograft with the Epiflex®
dermal mesh, in a case of post-
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degeneracion/rerrotura condrolabral acetabular y una capsula ar-
ticular deficiente sin alteraciones estructurales de version en ace-
tabulo y fémur, con gran desplazamiento a la distraccion articular
mediante traccion blanda. Esta combinacion técnica no ha sido
publicada previamente. Se enumeran ventajas y limitaciones del
procedimiento, y los puntos clave que se deben tener en cuenta.

Palabras clave: Artroscopia. Cadera. Capsula. Labrum.

surgical hip instability. This combination has not been
previously published.

Surgical technique
Background and diagnostic tests

A 38-year-old woman subjected to surgery three years ago
due to right femoroacetabular impingement presented with
residual pain. At exploration, the Faber and impingement
maneuvers were very positive, as was the dial test. Anterior
instability maneuvering (abduction and extension) with ap-
prehension during gentle external rotation maneuvers also
proved positive. No rotational anomalies were evidenced at
exploration. The modified Harris score was 68 points. Radio-
graphically, the head-neck junction was correct, in the same
way as acetabular coverage. On the other hand, joint mag-
netic resonance imaging showed areas of 11-3 o'clock ace-

Figure 1. Right hip: joint magnetic resonance imaging view showing labral deficiency and re-rup-
tures (arrow), and an important capsular defect (star) with marked joint displacement upon traction.
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tabular chondrolabral degenera-
tion / re-rupture and a deficient
joint  capsule corresponding
to type 3 of the Aoki classifica-
tion® (Figure 1), with no version
structural alterations of the ace-
tabulum and femur. In addition,
important joint distraction dis-
placement with gentle traction
was observed. Postsurgical hip
microinstability due to mixed
capsular and labral joint seal-
ing loss was diagnosed. In view
of these findings, simultaneous
arthroscopic labral and capsular
reconstruction was proposed.

Positioning

Figure 2. Portals: 1) anterolateral (ALP): upper margin of the greater trochanter in line with its

anterior margin or 1 cm anterior and 1 cm superior to the tip of the greater trochanter; 2) mid-

Under combined (spinal and
general) anaesthesia, the pa-
tient is placed on the traction
table in supine decubitus with
the contralateral leg in abduc-
tion. The hip to be operated
upon is placed in 10-15° flexion
and is moved towards the neu-
tral midline. The hip is distracted through longitudinal
traction. The foot of the leg to be operated upon is rotated
internally to move the femoral neck parallel to the floor,
and the table is inclined 10° towards the opposite side®.
Under conditions of asepsis and antisepsis, the surgi-
cal field is prepared, and the anatomical references are
marked: anterosuperior iliac spine, trochanter and longi-
tudinal line from the spine to the centre of the patella,
which determines the safe zone for working, avoiding the
risk of vascular and nerve damage.

Portals

The arthroscopic approach is made using the all inside
technique, with initial access to the central compartment
and maximum capsule preservation. Six arthroscopic por-
tals are used for this procedure: 1) anterolateral (ALP):
upper margin of the greater trochanter in line with its an-
terior margin or 1 cm anterior and 1 ¢cm superior to the
tip of the greater trochanter; 2) middle anterior portal
(MAP): located 6-7 cm distal to the anterolateral portal,
at an angle of about 60-70°; 3) distal anterolateral access
(DALA): located 3-4 cm distal and 1-2 ¢cm anterior to the
ALP; 4) proximal middle anterior portal (PMA): located 2-3
cm proximal and 2-3 cm posterior to the MAP; 5) accessory
DALA: 2-3 cm anterior to the standard DALA; and 6) pos-
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dle anterior portal (MAP): 6-7 cm distal to the anterolateral portal, at an angle of about 60-70°;
3) distal anterolateral access (DALA): 3-4 cm distal and 1-2 cm anterior to the ALP; 4) proximal
middle anterior portal (PMA): 2-3 cm proximal and 2-3 cm posterior to the MAP; 5) accessory
DALA: 2-3 cm anterior to the standard DALA; 6) posterolateral portal (PLP): upper margin of the
greater trochanter in line with its posterior margin or 1 cm posterior and 1 ¢cm superior to the
tip of the greater trochanter. The asterisk shows the zone of the greater trochanter.

terolateral portal: upper margin of the greater trochanter
in line with its posterior margin or 1 cm posterior and 1
cm superior to the tip of the greater trochanter (Figure 2).

Arthroscopy, labral check, preparation or the ace-
tabulum and of the capsule zone

Once the anterolateral and modified anterior portals have
been established, an interportal capsulotomy is performed
to allow handling of the instruments within the joint. The
vision portal during most of the surgery is the anterolat-
eral portal. During the procedure a degenerated labrum is
observed, with re-ruptures, adherences and an impaired
chondrolabral junction. In addition, an important anterior
capsule defect is observed. This combination clearly deter-
mines the loss of joint sealing (Figure 3). In a first step we
remove the deficient labrumin the anterosuperior zone and
the acetabular margin is gently refreshed with a 4.0 mm
round bur (Stryker®) to expose the proximal anatomical
insertion of the iliofemoral ligament: from the upper part
of the iliopsoas recess (approximately in the 2:30 o'clock
position) to the anteroinferior portion of the anteroinferior
iliac spine (AlIS) (approximately in the 12 o'clock position).
The remaining capsule tissue in the zona orbicularis(ZO) is
refreshed with a synoviotome in preparation for the distal
anastomosis. Then, the hip is examined through flexion and
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Figure 3. Right hip: arthroscopic view showing the combined labral and capsular deficiency. A: labrum; B: deficient capsule and capsule
defect. View from the anterolateral port.

Figure 4. Right hip. Arthroscopic view of the placement of the anchorings: needle, dilator and pad-
dle through the proximal middle anterior portal (PMA) for posterior extraction of the sutures of
the proximal anchorings. A: acetabulum; X: proximal anchorings for fixation of the dermal mesh;
Y: distal anchorings for fixation of the tibialis anterior tendon. View from the anterolateral port.

rotation to evaluate the capsule defect in these positions.
Through the DALA we place two 2.1 mm PressFT® (Conmed)
suture anchorings loaded with Hi-Fi number 2 suture in the
acetabular margin proximal to the labrum, in the insertion
zone of the iliofemoral ligament, at the 12 and 2:30 o'clock
positions, and the sutures are exteriorized through the
proximal middle anterior portal (PMA) (Figure 4). These su-
tures will be used for the acetabular or proximal insertion
of the capsule dermal graft.

Preparation of the segmental acetabular
reconstruction
For the treatment of the abruml we perform labral re-

construction with tibialis anterior allograft using the pull
through technique® and tensionable technology, employ-
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ing the posterolateral portal as
accessory portal for positioning
the graft. For this procedure,
use is made of a tibialis ante-
rior allograft that is prepared
to obtain a diameter of 6-7 mm
and a length of about 18 cm.
Using FiberLoop® suture, the
extremities are prepared with
the SpeedWhip® (Arthrex) tech-
nique (Figure 5). Once the graft
has been prepared, four 1.8 mm
FiberTak® Knotless anchorings
with tensionable technology
(Arthrex) are implanted in the
acetabular margin in the 11 to
3 o'clock position, distal to the
previously mentioned anchor-
ings, which we will refer to as
second row anchorings, through
the middle anterior portal or
from the DALA, and then we re-
trieve the sutures of these anchorings through the DALA.
During perforation and pre-drilling of the anchoring, the
arthroscope is to be placed in a position allowing assess-
ment of the joint cartilage, in order to make sure that the
drill is not located between the subchondral bone and
the surface of the joint cartilage. In order to prevent the
anchorings from penetrating into the acetabular cartilage,
the angle of the margin must be determined to ensure
adequate placement. The successive filaments are placed
in the field aligned and spread out in a fan-like manner
from inferior-anterior to posterior-superior.

Introduction of the graft for labral reconstruction

Once all the sutures have been positioned, forceps are
introduced from the posterolateral portal, taking care that
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they lie posterior to the last an-
choring, with positioning within
the joint. From the middle an-
terior portal we introduce the
suture anchored to what will be
the posterior part of the graft,
likewise taking care that it lies
anterior to the most anterior
anchoring. This suture is re-
trieved from the posterolateral
portal using the previously in-
troduced forceps, applying trac-
tion to introduce the graft, and
making it emerge through the
posterolateral portal (Figure 6).
At this point we fix the graft by

LU b AR *d .

3 “AN passing sutures from the most
Figure 5. External view of the preparation of the tibialis anterior allograft with FiberLoop® anterior anchoring of the sec-
suture and SpeedWhip® technique (Arthrex). ond row of anchorings, through
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the anterior part of the tibialis
= ‘- ‘ A / l tendon, and it is then finally in-
. - ; troduced and sutured. The su-

. ! - tures are then passed around
the tendon graft in sequence,
and are tightened little by little,
maintaining traction from the
posterolateral portal, and fixing
and positioning the entire plas-
ty from anterior to posterior
(Figure 7). Once all these steps
have been completed, the ex-
cess graft is radiofrequency am-
putated from the posterolateral
portal.
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Figure 6. External view: tibialis anterior tendon (arrow) prepared for insertion in the joint Capsular reconstruction
through traction from the posterior portal, sutures in the proximal middle anterior portal procedure
(PMA) for proximal capsular anchoring (triangle), tensionable sutures in DALA for labral re-
construction (asterisR). Treatment of the capsule defect
is carried out through capsular
reconstruction using the mod-
ified kite technique described
by Ellman®. To perform this
technique, we measure the di-
mensions of the proximal-distal
capsule defect using the shoul-
der capsular reconstruction
guide (Arthrex). Itis important to
measure the capsule defect in
extension in order to avoid dis-
cordances. The last step in the
preparation phase is to place
Figure 7. Arthroscopic view of segmental labral reconstruction with tibialis anterior allograft two distal simple sutures in the
with fixation using Rnotless tensionable technology. View from the anterolateral port. native capsule using a Sling-
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Figure 8. Arthroscopic views: measurement of the capsule defect with the shoulder capsular
reconstruction guide (Arthrex) (black arrow) and guide sutures for distal fixation in remnant
capsule (A) using a SlingShot® (Stryker) suture passing device (white star). Head-neck transi-
tion zone (B). View from the anterolateral port.

Figure 9. External view showing the dermal mesh prepared for intraarticular introduction.

Rev Esp Artrosc Cir Articul En. 2023;30(1):56-65

Shot® (Stryker) suture passing
device, and which will serve as a
guide for the definitive sutures
(Figure 8). The distal anterior
suture is passed and reserved
through the accessory DALA,
and the distal posterior suture
is passed and reserved through
the DALA. Lastly, we prepare and
cut an acellular dermal graft
(Epiflex®) suited to the dimen-
sions of the graft (in this case 2
x 2 cm). One of the extremities
of the sutures of the anchorings
previously placed at acetabular
level and reserved in the prox-
imal middle anterior portal
(PMA) is extracted through the
DALA and is passed through
the proximal portion of the
graft using Scorpion® (Arthrex)
forceps. In the distal portion
of the graft we also introduce
FiberWire® number 2 sutures
using Scorpion® forceps (Fig-
ure 9). Once the graft has been
prepared, it is placed inside
the joint and fixed at proximal
level (Figure 10). Fixation of the
distal portion of the capsule is
then carried out. The point of
this distal fixation is a soft tis-
sue-to-soft tissue anastomosis
in the zona orbicularis, which
often marks the distal extent
of the capsule defect according
to most of the capsulectomy
procedures. For this purpose
we use the stitches previously
placed and reserved in the ac-
cessory DALA and the DALA as
a shuttle. Medial and lateral
fixation to the capsule remains
is then performed with Fiber-
Wire® number 2 stitches (Fig-
ure 11). The sutures are knot-
ted with the hip in 10° flexion
and neutral rotation. Finally, we
check the stability of the graft
through flexion and rotation
movements. An illustration of
the final result of the capsular
reconstruction procedure and
of the segmental labral recon-
struction is shown (Figure 12).
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Figure 10. External view of introduction of the dermal mesh. Bottom right corner: arthroscopic
view.

Figure 11. Fixation of the dermal mesh at proximal, distal, medial and lateral level. View from
the anterolateral port.

Figure 12. lllustration of the capsular reconstruction procedure (A) and of the segmental labral
reconstruction (arrow) (B).

Postoperative rehabilitation

The patient is discharged the
day after surgery and follows
the usual postoperative reha-
bilitation for labral repair and
decompression due to fem-
oroacetabular impingement,
with weight bearing assisted
by crutches and circumduction
movements and static bicy-
cling during 6 weeks. The pa-
tient is to avoid abduction in
excess of 209 and extension,
and flexion is to be limited to
80-90° and external rotation to
20° during two months. Then,
usual rehabilitation for the re-
covery of mobility and strength
is indicated, with progressive
conditioning. Physical activity
begins after three months, and
after about 6 months a gradual
return to sports activity is al-
lowed. In the present case, the
patient experienced important
improvement of her microinsta-
bility and inguinal symptoms,
with a modified Harris score of
86 points, and continues with
periodic controls to assess her
long-term evolution.

Discussion

The present study describes a
case of postsurgical hip microin-
stability secondary to mixed
labral and capsular deficiency
following previous surgery, and
with no version structural alter-
ations of the acetabulum and
femur. Recently, specific tech-
niques have been developed in
hip arthroscopy that are usually
only used in revision scenarios
such as labral reconstruction
and capsular reconstruction.
The capsule is one of the main
static stabilizers of the hip joint,
together with the labrum and
the round ligament®. In ar-
throscopy of the hip, capsulo-
tomy is routinely performed in
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most centers to secure better instrument visualization
and handling. In this respect, a balance has been sought
between adequate visualization and minimum damage to
the native structures. The two most common types of cap-
sulotomy are the interportal capsulotomy and the short or
long T capsulotomy, in which the integrity of the iliofemo-
ral ligament is affected. This ligament is the most impor-
tant of the three that conform the reinforcing structures of
the capsule (iliofemoral, ischiofemoral and pubofemoral),
and is moreover located in its weakest zone®. For this rea-
son, the evolution of hip preservation surgery has led to
the development of arthroscopic techniques for repairing
the capsule™. Although there is no consensus regarding
capsule repair in patients subjected to hip arthroscopy,
clinical and biomechanical studies have demonstrated
that arthroscopic capsule repair is probably very benefi-
cial for the patient®™?.

With regard to the types of iatrogenic capsule defects
following hip arthroscopy, the group of Aoki® published
a very useful classification for deciding their treatment,
based on the joint magnetic resonance imaging findings:
grade 0 (normal capsule volume and anatomy); grade 1
(increased capsule volume and redundancy, but with the
anterior capsule continuous and intact); grade 2 (intact
capsule continuity but with irregular thickness and focal
tearing or alterations); and grade 3 (highly irregular cap-
sule contour and important fluid extravasation through
the defect). Direct repair techniques usually suffice in
grade 1and 2 defects, though in grade 3 defects the risk of
failure following such repair is high; in these situations it
is therefore advisable to consider capsular reconstruction
techniques®.

Historically, capsular reconstruction procedures to
improve hip biomechanics have involved open surgery
through the anterior approach of Smith-Petersen for
reconstruction of the iliofemoral ligament™™. However,
in recent years and thanks to technical improvements
in hip arthroscopy, different arthroscopic capsular re-
construction procedures have been published involving
the implantation and use of autografts, allografts and
synthetic materials®™™. Due to their degree of difficul-
ty, these techniques require a protocol and strategy for
introducing the graft, handling the sutures and fixation,
in order to make them safe and reproducible. The use
of decellularized dermal allografts involves a very low
risk of infection transmission compared with fascia lata
allografts, without affecting their biomechanical and bi-
ochemical properties, and avoids comorbidities and the
probability of complications at the donor site posed by
autografts. Although technically demanding, capsular re-
construction offers a surgical solution for capsule de-
fects, with good short term outcomes, avoiding episodes
of microinstability and improving joint sealing?. Medi-
um and long term studies will determine the true effica-
cy of this technique.
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Labral reconstruction using graft material is an increas-
ingly common technique in primary and revision surgery
of the hip, involving tissue implantation to also restore the
joint sealing effect. Such reconstruction may be segmental
or circumferential (270°). Circumferential labral reconstruc-
tion is carried out in cases characterized by extensive labral
tearing, poor tissue quality, or a small or atrophic labrum.
Segmental reconstruction in turn is indicated in cases char-
acterised by a limited defect size and the existence of an
altered chondrolabral junction. Domb et al. published their
knotless pull-through technique for segmental or circum-
ferential acetabular reconstruction, which offered the ad-
vantage of obviating precise measurements, since the use
of a graft of surplus length implied that the excess graft
could be amputated after fixation. The use of a tibialis an-
terior tendon allograft adds the advantage of avoiding the
complications of autografts, and the use of knotless ten-
sionable technology facilitates performance of this complex
technique®”. Nho et al. have recently published a technical
combination similar to that described in this article, per-
forming augmentation or reinforcement instead of labral
reconstruction associated to the capsular reconstruction
technique®. Augmentation or reinforcement is indicated
when there is preservation of the chondrolabral junction.

In the present case we decided to perform labral re-
construction instead of augmentation or reinforcement,
since the chondrolabral junction was affected.

Table 1 describes the advantages and limitations of
the procedure, and Table 2 indicates the key points to be
taken into account.

Table 1. Advantages and limitations

Advantages

« Use of the shoulder capsular reconstruction guide (Arthrex) for
measurement of the defect allows more precise calculation

* Previous suture passing in the distal part of the capsule defect
facilitates distal fixation of the reconstruction mesh

+ The use of tibialis anterior tendon with the pull-through technique
does not require measurement of the labral defect

« The use of knotless anchorings and tensionable technology for
fixation of the labral graft shortens the surgery time

+ The use of tibialis anterior does not require preparation or
tubularization of the graft

+ The use of tibialis anterior allograft and acellular dermal tissue
reduces morbidity at the harvesting site in the case of autografting

Limitations

« Demanding technique, requiring high specialization in hip
arthroscopy

+ The capsular reconstruction technique with mesh is only indicated
for focal defects

+ Possibility of infection (though low), since a tibialis anterior graft
from a tissue bank is used

+ Use of several anchorings for these procedures, which increases
the economic cost

+ Long surgical time, which can increase complications
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Table 2. Key points be taken into account

Measurement of the capsule graft in extension in order to avoid
discordances.

Careful preparation of the residual capsule to perform suturing to
the dermal mesh

Use of sutures of different colors to help in intraarticular
identification

Appropriate management of the sutures with control of the
external position in the surgical field

Appropriate placement of the anchorings to avoid eversion of the
graft or intraarticular penetration

Application of some tibialis anterior graft tension from the
posterior route before final tensioning

Control of extravasation and traction, given the long surgical time

Conclusions

Labral reconstruction and capsular reconstruction in a
young patient with absence of labral function and with
capsule deficit, with recurrent pain after hip arthrosco-
py, is a surgical option for preserving the physiological
integrity of the hip joint. The microinstability symptoms
experience notorious improvement in these patients.
The technique is complex and must be performed by
surgeons with extensive experience in surgeries of this
kind. This combined technique has not been previously
described.

Supplementary material

The video technique accompanying this article can be
seen at:
https://fondoscience.s3.eu-west-1.amazonaws.com/
fs-reaca-videos/reaca.fs2212025-reconstruccion-capsu-
lar-artroscopica-y-labral-segmentaria.mp4
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