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ABSTRACT
The acetabular labrum has been shown to play a key role in the 
mechanics of the hip joint, since it acts as a sealing element that 
ensures adequate lubrication and enhances the depth of the ace-
tabulum, increasing the degree of coverage of the femoral head. In 
addition, it helps to distribute the loads and pressures, and is able 
to increase stability by maintaining the negative intraarticular 
pressure. The treatments for rupture of the labrum comprise de-
bridement, resection, repair or reconstruction. Labral reconstruc-
tion using graft material is an increasingly common technique in 
hip revision practice, involving tissue implantation to also restore 
the joint sealing effect. Such reconstruction may be segmental or 
circumferential (270°). Circumferential 270º reconstruction of the 
acetabular labrum involving tibialis anterior allografts with the 
use of knotless tensionable technology requires specific portals 
and key points in order to avoid complications. The posterolateral 
portal allows traction upon the graft within the joint, tensioning 
it, and following fixation, the excess portion is amputated, there-
by avoiding measurements that are often inexact.  The specific 
anchorings for this technique are placed from the different por-
tals according to the acetabular zone involved, and the filaments 
are extracted and placed in the field aligned and spread out in a 
fan-like manner from inferior-anterior to posterior-superior. After 
positioning and fixation of the most anterior portion of the graft, 
the filaments are passed around the graft in sequence, and are 
tightened little by little, maintaining traction from the posterolat-
eral portal, and fixing and positioning the entire plasty from ante-
rior to posterior. Lastly, the hip is evaluated dynamically in all the 

RESUMEN
Reconstrucción del labrum de la cadera circunferencial 270° 
por vía artroscópica con tecnología tensionable sin nudos. 
Técnica quirúrgica

Se ha demostrado que el labrum acetabular desempeña un papel 
crucial en la mecánica de la articulación de la cadera, ya que actúa 
como un sello que asegura la adecuada lubricación y profundiza 
el acetábulo, aumentando la extensión de la cobertura de la cabe-
za femoral. Además, ayuda a distribuir las cargas y las presiones, 
y puede aumentar la estabilidad al mantener la presión negativa 
intraarticular. Los tratamientos para una rotura de labrum son el 
desbridamiento, la resección, la reparación o la reconstrucción. 
La reconstrucción labral con injerto es una técnica de uso cada 
vez más frecuente en la revisión de cadera con el fin de implan-
tar un tejido que permita recuperar también el sello articular. 
Esta reconstrucción puede ser segmental o circunferencial (270°). 
La reconstrucción circunferencial 270° del labrum acetabular con 
aloinjerto de tibial anterior mediante tecnología tensionable y sin 
nudos requiere portales específicos y puntos clave para evitar com-
plicaciones. El portal posterolateral permite traccionar del injerto 
intraarticularmente, tensionarlo y después de la fijación amputar el 
resto sobrante, con lo que se evitan mediciones que son a menu-
do inexactas. Los anclajes específicos para esta técnica se colocan 
desde los distintos portales según la zona acetabular y los hilos se 
extraen y se colocan en el campo alineados en abanico de inferior 
anterior a posterior superior. Una vez posicionada y fijada la parte 
más anterior del injerto, se procede a pasar de manera secuencial 
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Introduction

The acetabular labrum is a fibro-
cartilaginous structure joined to 
the cotyloid cavity at its periph-
ery. It contains nerve endings 
that play a role in proprioception 
and nociception of the joint, and 
it contributes in an important 
way to hip stability and biome-
chanics, as well as to preserva-
tion of the joint cartilage. Like-
wise, it exerts a sealing effect 
that makes it the main stabilis-
ing mechanism against traction 
forces in minor displacements 
(1-2 mm). In addition, this sealing 
effect contributes to maintain an 
environment with a low friction coefficient, reducing stress 
and tension upon the joint cartilage by keeping the joint 
surfaces separated, and distributing the loads through the 
pressurised liquid layer(1-4). Based on the above, there has 
been an increased interest in the treatment of acetabular 
labrum injuries over the last decade. The surgical treatment 
options include debridement, resection, labral repair, aug-
mentation and reconstruction, with the use of autografts 
or allografts(5,6).

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 cir-
cumferential (270°). Circumferential labral reconstruction is 
carried out in cases characterised by extensive labral tearing, 
poor tissue quality, or a small and atrophic labrum. Segmen-
tal reconstruction in turn is indicated in cases characterised 
by a limited defect size and the existence of an altered chon-
drolabral junction. In the case of preservation of the chon-
drolabral junction in a patient with a limited defect or hypo-
plastic labrum, a reinforcement or augmentation technique 
is used, preserving the existing labrum (Figure 1).

The present study describes the surgical technique 
used for circumferential 270º reconstruction of the ace-
tabular labrum involving tibialis anterior allografts with 

the use of knotless tensionable technology based on the 
procedure of Benjamin Domb(7,8).

Surgical technique

Diagnostic tests

The imaging diagnostic tests should include radiographs to 
determine whether bone procedures (osteochondroplasty 
or acetabuloplasty) are required or not, as well as magnet-
ic resonance imaging (MRI) to visualise or reveal areas of 
degeneration / re-rupture / adherences in the acetabular 
labrum resulting in a possible loss of joint sealing, where 
suturing proves very difficult or impossible. The technique 
is not indicated in cases of advanced joint damage.

Positioning

Under combined (spinal and general) anaesthesia, the pa-
tient is placed on the traction table in supine decubitus with 
the contralateral leg in abduction. The hip to be operated 
upon is placed in 10-15º flexion and is moved towards the 
neutral midline (Figure 2). The hip is distracted through lon-

planes of motion, checking fixation, the position of the graft, and 
recreation of the sealing effect at the femoral head-neck junction 
with the acetabular labrum.

Key words: Arthroscopy. Hip. labrum.

los hilos alrededor del injerto, que son tensionados poco a poco 
manteniendo la tracción desde el portal posterolateral, fijando y 
posicionando toda la plastia de anterior a posterior. Finalmente, se 
evalúa dinámicamente la cadera en todos los planos de movimien-
to chequeando la fijación, la posición del injerto y la recreación del 
sello en la zona de la unión cabeza-cuello con el labrum acetabular.

Palabras clave: Artroscopia. Cadera. Labrum.

• Extensive labral tear
• Poor tissue quality
• Minute labrum

Circumferential

• Hypoplastic labrum
• Limited defect
• Preservation chondrolabral

junction

Augmentation or reinforcement

• Failed previous repair
• Mainly calcified labrum
• Non-viable tissue
• Revision arthroscopy

• Limited defect
• Altered chondrolabral

junction

Segmental

Figure 1. Indications for labral reconstruction and the recommended techniques.
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gitudinal traction combined with the pressure of a perineal 
post. The foot of the leg to be operated upon is rotated in-
ternally to move the femoral neck parallel to the floor, and 
the table is inclined 10º towards the opposite side(9). Un-
der conditions of asepsis and antisepsis, the surgical field 

is prepared, and the anatomical 
references are marked: antero-
superior iliac spine, trochanter 
and longitudinal 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

For this technique, use is made 
of the modified anterior, antero-
lateral, medial oblique and pos-
terolateral portals, and the all 
inside technique is employed 
with maximum capsular preser-
vation(10) (Figures 3 and 4).
• Anterolateral portal. Location: 
upper margin of the greater tro-

chanter in line with its anterior margin or 1 cm anterior 
and 1 cm superior to the tip of the greater trochanter. 
Insertion angle: 10-15° in the cephalic direction and 
10-15° of posterior inclination.

• Modified anterior portal. At the same height as the an-
terolateral portal and 1 cm lateral to the longitudinal 
line from the anterosuperior iliac spin to the centre of 
the patella.

• Medial oblique portal. Located 6-7 cm distal to the an-
terolateral portal, at an angle of about 45-60º.

• Posterolateral portal. Location: 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 4. Portals. Right hip. Camera in the anterolateral portal. 
Radiofrequency in the modified anterior portal. Needle in the 
medial oblique portal. Dilator in the posterolateral portal.

Figure 2. Image of the patient placed in supine decubitus on the traction table. The hip to be 
operated upon (in this case the right hip) is placed in 10-15º flexion and aligned with the trunk 
of the patient. 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 10º towards the opposite side. The radio-
scopic equipment and arthroscopy tower are positioned on the opposite side.

Figure 3. Labral reconstruction portals. Right hip. Anterolateral 
portal (ALP). Location: 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. Insertion angle: 10-15° in the ce-
phalic direction and 10-15° of posterior inclination. Modified an-
terior portal (AMP): at the same height as the anterolateral portal 
and 1 cm lateral to the longitudinal line from the anterosuperior 
iliac spin to the centre of the patella. Medial oblique portal (MAP): 
located 6-7 cm distal to the anterolateral portal, at an angle of 
about 45-60º. Posterolateral portal (PLP): Location: 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.

AMP

ALP

PLP

MAP
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Arthroscopy, labral check and preparation or the 
acetabulum

Once the anterolateral and modified anterior portals 
have been established, an interportal capsulotomy is 
performed to allow handling of the instruments within 
the joint. During the procedure a degenerated labrum is 
observed, with re-ruptures and adherences, and the seg-
ment is removed over a circumferential area from the 4 
o'clock position anterior, superior and posterior to the 8 
o'clock position (Figure 5). Levelling of the residual hump 
(if any) is carried out, and acetabuloplasty is performed 
with motor-driven instruments based on the usual tech-
nique, and under fluoroscopic and arthroscopic control.

Preparation of the graft

For this procedure, use is made of an tibialis anterior allo-
graft that is cut and 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® (Ar-
threx) technique, and the anterior part is marked (Figure 6).

Pre-drilling and placement of acetabular anchorings

From the modified anterior portal, pre-drilling is per-
formed at the 4 o'clock position (Figure 7) to implant an 
anchoring, with two possible variants: PressFT® 2.8  mm 
(Conmed), or an all-filament anchoring followed by thread-
ing of the extremity. Then, and also through the modified 

Figure 5. Illustration of circumferential 270º reconstruction of the 
acetabular labrum. In a right hip, the procedure would extend 
from the 4 o'clock position anterior, then superior, and would end 
posterior at about 8 o'clock.

Figure 6. Preparation of the tibialis anterior allograft: the graft 
is cut and prepared to obtain a diameter of 6-7 mm and a length 
of about 18 cm. Using FiberLoop® suture, the extremities are pre-
pared with the SpeedWhip® technique.

Figure 7. Right hip. Exterior anterior pre-drilling view from the 
modified anterior portal at the 4 o'clock position. Camera in the 
anterolateral portal. Cannula in the medial oblique portal.

Figure 8. Introduction of FiberTAK® Knotless 1.8 mm sutures 
through the medial oblique portal with tensionable technology 
(Arthrex).
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anterior portal or from the medial oblique portal, the first 
FiberTAK® Knotless 1.8 mm tensioning (Arthrex) anchoring 
is positioned 1 cm from the most anterior pre-drilling or 

anchoring, and its filaments are 
retrieved through the medial 
oblique portal. The successive 
FiberTAK® Knotless sutures are 
introduced through the medial 
oblique portal until reaching the 
posterior zone at the 8 o'clock 
position (Figures 8 and 9). Dur-
ing perforation and pre-drilling 
of the anchoring, the arthro-
scope is to be placed in a posi-
tion allowing assessment 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 car-
tilage. In order to prevent the 
anchorings from penetrating 
into the acetabular cartilage, 

the angle of the margin must be determined to ensure 
adequate placement. Lastly, the most posterior anchoring 
is introduced through the posterolateral portal and is also 
retrieved through the medial oblique portal. The succes-
sive filaments are placed in the field aligned and spread 
out in a fan-like manner from inferior-anterior to posteri-
or-superior (Figures 10 and 11).

Insertion of the graft

Forceps are inserted from the posterior portal, taking care 
that they lie posterior to the last anchoring, and from the 
anterior modified portal we introduce the suture anchored 
to the anterior portion of the graft, likewise taking care that 
it lies anterior to the most anterior anchoring. Once within 
the joint, this suture is grasped with the forceps insert-
ed from the posterior portal, and then traction is exerted 
posterior until it emerges from the posterolateral portal. 
Lastly, traction is continued to introduce the graft, making 
it emerge through the posterolateral portal. At this point, 
the anchoring preassembled in the graft is guided towards 
the pre-drilling made and is inserted, thereby fixing the 
most anterior portion of the graft in the case of using a 

knotless anchoring or extract-
ing the suture and threading 
the tendon to then perform a 
knotted technique(Figure  12). 
After positioning and fixation of 
the most anterior portion of the 
graft, the filaments are passed 
around the graft in sequence, 
and are tightened little by little, 
maintaining traction from the 
posterolateral portal, and fix-
ing and positioning the entire 

Figure 10. The most posterior anchoring is introduced through 
the posterolateral portal and is also retrieved through the medial 
oblique portal. The successive filaments are placed in the field 
aligned and spread out in a fan-like manner from inferior-ante-
rior to posterior-superior.

Figure 9. Arthroscopic view of drilling and placement of the anchorings in the anterosuperior zone.

Figure 11. Arthroscopic view of drilling and placement of the most posterior anchorings at the 
8 o'clock position.
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plasty from anterior to posterior (Figures 13 and 14). Once 
all these steps have been completed, the excess graft is 
radiofrequency amputated from the posterolateral portal. 
Lastly, the hip is evaluated dynamically in all the planes 
of motion, checking fixation, the position of the graft, and 
recreation of the sealing effect at the femoral head-neck 
junction with the acetabular labrum (Figure 15).

Finally, capsule closure is carried out using the rou-
tine technique. Table 1 describes the advantages and lim-
itations of the procedure, and Table 2 indicates the key 
points to be taken into account.

Postoperative rehabilitation

The patient is discharged the day after surgery and follows 
the usual postoperative rehabilitation for labral repair and 
decompression due to femoroacetabular impingement, 
with weight bearing assisted by crutches and circumduc-
tion movements and static bicycling during 6 weeks. The 
patient is to avoid abduction in excess of 20º, extension, 

and flexion is to be limited to 
80-90º during two months.  
Physical activity begins after 
three months, and after about 
6 months a gradual return to 
sports activity is allowed.

Discussion

Although repair is the gold 
standard for the primary treat-
ment of labral injuries, circum-
ferential or segmental recon-
struction is more commonly 
performed in revision surgery. 
The main indications for recon-
struction are: a non-reparable 
labrum, of poor quality, insuf-
ficient (<  2  mm), hypertrophic 
and dysfunctional (>  8  mm) or 
calcified, in a patient without 
osteoarthrosis or with only min-
imal osteoarthrosis(5,6,11-13).

Philippon et al. first de-
scribed the technique for ar-
throscopic reconstruction of the 
acetabular labrum using iliotib-
ial band grafting in 2010. This 
study of 47 patients reported 
good outcomes over 18 months 
of follow-up(14). A range of al-
lografts have been proposed 
and described in the literature. 

Figure 12. External view showing displacement of the anchoring 
preassembled in the graft towards the anterior pre-drilling site 
at the 4 o'clock position, which is then inserted to thus fix the 
most anterior part of the reconstruction. The arrow indicates the 
traction suture in the posterolateral portal, which will be used for 
traction and to introduce the graft, making it emerge through the 
posterolateral portal.

Figure 13. Arthroscopic view showing introduction and posterior fixation of the most anterior 
portion of the graft; the filaments are passed around the tibialis anterior in sequence, and are 
tightened little by little, maintaining traction from the posterolateral portal, and fixing and 
positioning the plasty.

Figure 14. Arthroscopic view showing handling of the sutures in the most posterior part of the 
acetabulum at the 8 o'clock position.
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The advantages of using an allograft include lesser mor-
bidity at the patient donor site, as well as control of the 
thickness and length of the graft. Furthermore, as this 
is non-innervated tissue, the possibility of graft-related 
postoperative pain decreases(13,15).

The acetabular labrum plays 
a very important role in the 
stability and good functioning 
of the hip. Philippon et al. re-
corded a 47% loss in hip pres-
surisation in the presence of 
a partial lesion of the labrum, 
and a 76% loss in pressurisation 
when complete resection of the 
labrum was performed(2). Nep-
pel et al. showed that on losing 
the suction effect in the hip, 
the main stabiliser in displace-
ments of over 2 mm is lost(3). In 
addition, Kapetanakis et al. re-
corded significant differences 
in the histological structure of 
the acetabular labrum between 
healthy individuals and sub-
jects with grade III and IV oste-
oarthritis(1).

Reconstruction of the ace-
tabular labrum is an effective treatment option that can 
restore the biomechanical properties of the hip. Although 
this procedure has mainly been described as revision sur-
gery, in recent years it has been increasingly proposed 
as primary surgery in patients with a non-reparable or 
insufficient labrum(16). Scanaliato et al. compared results 
between patients subjected to labrum repair and patients 
undergoing circumferential reconstruction of the labrum 
as primary procedure. The follow-up period was two years, 
and the results were equally satisfactory in the labrum 
repair group and in the primary reconstruction group(17). 
With regard to the choice of graft, no significant differ-
ences have been demonstrated between autografts and 
allografts. However, due to the lesser morbidity related 
to the patient donor site and to the shorter surgery time 
involved, we lately prefer to use allografts. The anterior / 
posterior tibialis tendon is very convenient for this tech-
nique due to its shape, length and thickness(18,19). Moya et 
al. published a series of 20 reconstructions of the ace-
tabular labrum with allografts, obtaining good to excellent 
outcomes over an average follow-up of 5 years(20).

Arthroscopic reconstruction of the acetabular labrum 
is a technically demanding procedure with an important 
learning curve. In this respect, the surgeon may have great 
experience in hip arthroscopy but feel inexperienced in 
reconstruction of the labrum(15). Of the different acetabu-
lar labrum reconstruction techniques available, no single 
procedure has been shown to be superior to the rest(13). 
The "forward-backward" technique described by White 
and Herzog(21) requires measurement with a graft oversized 
by about 2 cm in order to avoid it from being too short. 
In 2017, Domb et al. published their knotless pull-through 
technique, which offered the advantage of obviating pre-

Figure 15. Arthroscopic view showing dynamic evaluation of the hip in all the planes of motion, 
checking fixation, the position of the graft, and recreation of the sealing effect at the femoral 
head-neck junction with the implanted labrum graft.

Table 1. Advantages and limitations

Advantages

• No measurement of the labral defect is required
• The use of knotless anchorings and tensionable technology 

shortens the surgery time
• The use of tibialis anterior requires no preparation or 

tubularisation of the graft
• The use of allograft reduces morbidity at the harvesting site in the 

case of autografting

Limitations

• Demanding technique, requiring high hip specialisation
• Possibility of infection (though low), since a tissue bank graft is 

used
• Use of several anchorings, which increases the economic cost
• Long surgical time, which can increase complications

Table 2. Key points be taken into account

• 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 graft tension from the posterior route before 
final tensioning

• Control of extravasation and traction, given the long surgical time
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cise measurements, since the use of a graft of surplus 
length implied that the excess graft could be amputated 
after fixation(7). The outcomes of this technique over two 
years of follow-up demonstrate its efficacy(8).

With the recent rise in the use of arthroscopy in appli-
cation 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. Recently, 
specific techniques have been developed that are usually 
only used in revision scenarios such as labral reconstruc-
tion. In cases characterised by great labral involvement, 
circumferential 270º reconstruction of the labrum appears 
to be the most appropriate technique for dealing with this 
problem. The use of a tibialis anterior tendon allograft 
adds the advantage that no prior measurement is needed 
to see the required length of graft. The use of knotless 
tensionable technology facilitates performance of this 
complex technique.

Conclusion

Circumferential reconstruction of the acetabular labrum in 
a young patient with complete absence of labral function 
and with high performance demands, with recurrent pain 
after hip arthroscopy, is a surgical option for preserving 
the physiological integrity of the hip joint. The technique 
is complex and must be performed by surgeons with a 
large volume of surgeries of this kind.

Supplementary material (Video 1)

The video technique accompanying this article can be 
seen at:

https://fondoscience.s3.eu-west-1.amazonaws.com/
fs-reaca-videos/reaca.fs2209014-reconstruccion-labrum- 
cadera-circunferencial.mp4
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