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The Fascia Lata Anterolateral Tenodesis Technique

Andrea Ferretti, M.D., Edoardo Monaco, M.D., Mattia Fabbri, M.D., Daniele Mazza, M.D.,

and Angelo De Carli, M.D.
Abstract: A technique for anatomic reconstruction of the anterolateral complex addressing anterolateral rotatory
instability both in primary anterior cruciate ligament reconstruction and in revision cases is presented. The extra-articular
reconstruction is performed with a pedicle strip of iliotibial tract, fixed on the anatomic origin and insertion points of the
anterolateral ligament of the knee in a double-bundle V-shaped fashion.
nterolateral rotatory instability of the knee is a
Acombination of anterior translation and internal
rotation of the tibia as a result of combined injury of the
anterior cruciate ligament (ACL) and secondary re-
straints that clinically presents with a positive pivot
shift. Persistent rotational instability is related to poor
functional outcomes and patient dissatisfaction after
ACL reconstruction.1 Modern anatomic ACL recon-
struction techniques still are unable to completely
restore normal knee joint biomechanics and rotatory
stability in most cases.2,3 Recent studies have shown
that such rotational instability is correlated to injuries
of the anterolateral complex (anterolateral ligament
[ALL] and capsule, lateral meniscus, iliotibial tract
[ITT]), in addition to ACL tears.4 Despite extra-
articular reconstructions having been used to control
the pivot-shift phenomenon, recent reports on the
anatomy of the ALL5 have shifted attention to more
anatomic reconstruction, respecting the origin and
insertion points of this structure. Therefore, the aim of
this study was to present a technique for anatomic ALL
reconstruction using a strip of ITT (Video 1).
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Access Route for ALL Reconstruction
With the knee at 90� of flexion, a 4- to 5-cm-long

hockey-stick incision6 is performed on the lateral aspect
of the knee from the lateral femoral condyle to the
Gerdy tubercle. The peroneal nerve is located distal to
the surgical field and is not in danger during the pro-
cedure. After dissection of the skin and subcutaneous
tissue, the ITT is visualized.

Graft Harvesting
The central portion of the ITT is identified, and a strip

of ITT is harvested in line with its fibers in a distal-
to-proximal direction (Fig 1). A graft measuring
0.5 cm wide and at least 14 cm long is gently dissected,
leaving its distal insertion on the Gerdy tubercle (Fig 2).

ALL Reconstruction
After identification of the lateral collateral ligament

and popliteus tendon, the femoral anatomic insertion of
the ALL is identified.5,7-10 The point is located just
proximal and posterior to the lateral femoral
epicondyle, where a 2.4-mm K-wire is inserted; any
possible interference with the femoral ACL tunnel
should be carefully avoided. The distance between the
Gerdy tubercle and the K-wire is calculated, usually
corresponding to approximately 4 cm. A second
2.4-mm K-wire is placed at the anatomic tibial insertion
of the ALL, midway between the Gerdy tubercle and
fibular head. The point is routinely located approxi-
mately 22 mm from the center of the Gerdy tubercle
and 11 mm below the joint line.5,7,8 The distance
between the 2 K-wires is calculated as well. This
distance corresponds to the bundle that will
anatomically replace the ALL. A suture is looped over
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Fig 1. After identification of the central portion of the ilioti-
bial tract (arrow), a strip is harvested in line with its fibers in a
distal-to-proximal direction. A left knee is shown.

Fig 3. A suture is looped over the 2 K-wires, and tension is
checked during range of motion between 0� and 90� of
flexion, the aim being to obtain a bundle, reproducing the
anterolateral ligament, that is tight in extension and slack in
flexion. A left knee is shown. The arrow indicates the suture
wire, the black asterisk indicates the K-wire on the femoral
insertion point, and the red asterisk indicates the K-wire on
the tibial insertion point.
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the 2 K-wires, and tension is checked during range of
motion between 0� and 90� of flexion, with the aim
being to obtain a bundle, reproducing the ALL, that is
tight in extension and slack in flexion (Fig 3). In case
of improper tension, the K-wires are repositioned. With
the knee in full extension, the graft is marked at the
level of the femoral K-wire starting from the Gerdy
tubercle, corresponding to the first bundle of the
reconstruction. Then, a second mark is made 3 cm
proximally to the first mark, and a third mark is made
at the middle point between the first 2 marks. A No. 2
suture wire is looped at the level of the third mark, and
the graft is doubled and whipstitched with No. 2 suture
wire using a crisscrossing stitch for a length of 1.5 cm
(Fig 4). This will leave about 4 cm for the first bundle
(from the femoral insertion to the Gerdy tubercle) and a
loop of 1.5 cm to be filled in the femoral socket. Finally,
the free end of the graft is whipstitched using a criss-
crossing stitch for a length of 1.5 cm. Socket drilling is
performed on both sides under the ITT, with a diameter
Fig 2. An iliotibial tract graft
(arrow) measuring approxi-
mately 0.5 cm wide and
14 cm long is gently
dissected, leaving its distal
insertion on the Gerdy tu-
bercle (asterisk). A left knee
is shown.



Fig 4. A No. 2 suture wire is looped at the level of the third
mark, and the graft is doubled and whipstitched with No. 2
suture wire using a crisscrossing stitch for a length of 1.5 cm.
The suture wire at the level of the loop is passed through the
eyelet of a 6.5-mm knotless anchor (SwiveLock). A left knee
is shown. The arrow indicates the suture wire looped on the
graft passed through the anchor eyelet, and the asterisk in-
dicates the graft whipstitched with a crisscrossing suture.

Fig 6. After fixation of the first bundle on the femoral side
with the knee in full extension and neutral rotation, the
second bundle (asterisk) is passed under the iliotibial tract
(arrow). A left knee is shown.
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of 6 mm and depth of 20 mm on the femoral side and a
diameter of 4.5 mm and depth of 20 mm on the tibial
side. Moreover, careful soft-tissue clearance at the
entrance of both sockets is achieved to ensure easy
subsequent graft and anchor passage. The suture wire
at the level of the loop is passed through the eyelet of a
Fig 5. Fixation of the first bundle (arrow) of the graft on the
femoral side with the knee in full extension and neutral
rotation. A left knee is shown. The asterisk indicates the
iliotibial tract.
6.5-mm knotless anchor (SwiveLock; Arthrex) (Fig 4)
and then fixed on the femoral side with the knee in full
extension and neutral rotation (Fig 5). The whip-
stitched wire of the free end of the graft is passed
through the eyelet of a 4.75-mm-diameter knotless
anchor (SwiveLock) and fixed on the tibial side under
the ITT (Fig 6), always with the knee in full extension
and neutral rotation (Fig 7).
Fig 7. Tibial fixation of the graft is performed, always with the
knee in full extension and neutral rotation. A left knee is
shown. The asterisks indicate the iliotibial tract, the blue ar-
row indicates the first bundle, and the black arrow indicates
the second bundle.



Fig 8. Final view shown in a left knee. The first bundle (black
arrow), starting from the Gerdy tubercle to the femoral
insertion of the anterolateral ligament (ALL), is an antero-
lateral capsule reinforcement; the second bundle (blue ar-
row), fixed on the anatomic insertion points of the ALL,
corresponds to the reconstructed ALL. The asterisks indicate
the iliotibial tract.
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The final construct consists of 2 bundles: the first,
starting from the Gerdy tubercle to the femoral inser-
tion of the ALL, being an anterolateral capsule rein-
forcement and the second, fixed on the anatomic
insertion points of the ALL, corresponding to the
reconstructed ALL (Fig 8). Both bundles are tight in
extension and slack in flexion, becoming tight at 30� of
knee flexion and internal rotation. Finally, the ITT is
sutured with simple stitches before wound closure
(Table 1).

Discussion
ACL tears are one of the most common injuries of the

knee.11 Despite good clinical results of ACL recon-
struction techniques having been reported by many
authors, concerns remain about the ability to fully
restore rotational stability of the knee and control the
pivot-shift phenomenon.3 The role of secondary re-
straints of the lateral aspect of the knee has been clearly
shown in the past, so several lateral extra-articular
procedures have been proposed.12-14 However, their
indications are still controversial in the literature.3,15-17

Recently, the ALL has been described as a distinct
structure extending proximally and posteriorly to the
lateral epicondyle to a point midway between the
Gerdy tubercle and fibular head.7 Therefore, tech-
niques have shifted from nonanatomic procedures to
procedures attempting to reproduce the anatomy, and
techniques for anatomic ALL reconstruction have been
proposed using soft-tissue grafts such as gracilis tendon
and fascia lata.18-21 However, because the ALL is a part
of a more complex ligamentous structure (anterolateral
complex) involving the whole lateral capsule extending
from anterior to posterior, acting along with the ACL in
controlling the pivot-shift phenomenon, often injured
in the case of acute ACL tears,22 an anterolateral
capsule reinforcement in addition to anatomic ALL
reconstruction could be useful with the goal to control
rotatory loads.
The aim of this report is to present a technique for a

double-bundle anatomic reconstruction of the antero-
lateral complex using a strip of ITT. The first bundle
reinforces the anterolateral capsule, and the second
bundle corresponds to the course of the native ALL.
Indications for the proposed technique are higher
grades of the pivot-shift test, high-risk athletes, and
revision surgery. A strip of ITT has been widely used in
the past for extra-articular nonanatomic tenodesis,12-14

with good results at long-term follow-up.15,23-25

Moreover, the biomechanical effect of such
procedures in controlling rotational stability of the
knee has also been shown with the aid of
navigation.6,17 However, all these techniques, acting
with nonanatomic behavior, took advantage from the
long lever arm not reproducing the anatomy of the
lateral aspect of the knee. For this reason, concern
about possible overconstraint of the lateral aspect of
the knee still exists.26,27 Given that, historically, ACL
reconstructions have moved from nonanatomic
procedures to techniques trying to maximize the
replication of ACL anatomy, it is our belief that recent
knowledge of the anatomy and function of the
anterolateral complex emphasizes the development of
extra-articular procedures that more anatomically
replicate the complex anatomy of the lateral aspect of
the knee, with the aim to control rotational stability,
avoiding any possible overconstraint.
However, there is a lack of literature addressing the

real advantage of anatomic ALL reconstruction. To our
knowledge, there is only one article reporting the re-
sults of an anatomic ALL reconstruction at 2 years of
follow-up, with excellent results in terms of rotational
stability, failure rate, and complications.18

The proposed technique has some disadvantages. First,
because aminimumgraft size of 14 cm in length is needed
to perform such a technique, at this time, an additional
incision to approach the lateral compartment is per-
formed. The future direction is to develop a harvesting
device to perform the technique in a minimally invasive
fashion. However, the second incision allows the surgeon
to properly place the graft, properly tension the graft, and
fix it easily under the ITT. Second, because the ITT is
another important secondary restraint of the knee, the
use of a strip of ITT could weaken such a structure.26,27

Nevertheless, strips of ITT have been widely used for
extra-articular tenodesis in the past,12-14 with no
relation in long-term follow-up results15,23-25 in terms



Table 1. Advantage, Indications, Step-by-Step Technique, Risks, and Tips and Tricks

Advantage
The described technique provides a double-bundle reconstruction of the ALL and capsule.

Indications
High-grade preoperative pivot shift
High-risk sport activity (pivoting)
Revision

Step-by-step technique
Mark the epicondylus, Gerdy tubercle, fibular head, tibial plateau, and posterior aspect of the muscular interseptum.
Mark the anatomic insertion on the tibia and femur.
Perform an incision from the epicondylus to midway between the Gerdy tubercle and fibular head.
Perform an incision of the fascia lata along its fibers from the Gerdy tubercle in a proximal direction.
Obtain a graft that is at least 14 cm in length and 5 mm in width.
Place a 2.4-mm K-wire at the anatomic insertion of the ALL on the femur and tibia.
Check tension with suturedthe goal is a graft that is tight in extension and slack in flexion.
Mark the graft just distal to the femoral wire.
Mark the graft 30 mm proximal to the first mark.
Determine and mark the middle between first 2 marks.
Loop the graft at this level with a suture wire.
Whipstitch for a length of 15 mm.
Use a drill sleeve.
Drill the femoral hole (6 mm in diameter and 20 mm in depth) with regular flute length, avoiding confluence with the femoral tunnel for the
ACL, when performed with an AM portal or outside-in techniquedthis can be obtained under arthroscopic visualization before ACL graft
fixation and/or drilling the 2 femoral tunnels parallel.

Accurately clean the margin of the femoral hole.
Pass the suture wire at the level of the loop through the eyelet of a 6.5-mm SwiveLock tenodesis anchor.
In full extension, fix the graft on the femoral side.
Make a small incision close to the tibial K-wire into the ITT to shuttle the second strand of the graft between the capsule and the posterior and
distal part of the ITT.

In extension, mark the graft at the proximal level of the K-wire.
Mark the graft 15 mm distal to the first mark.
Whipstitch for the length of 15 mm beginning at the first mark.
Use a drill sleeve.
Drill the femoral hole 4.5 mm in diameter and 20 mm in depth with regular flute length.
Accurately clean the margin of the tibial hole.
Pass the suture wire of the free end of the graft through the eyelet of a 4.75-mm-diameter knotless anchor (SwiveLock).
In full extension, fix the graft on the tibial side.

Risks
Anchor protrusion
ALL femoral socket and ACL femoral tunnel confluence
Excessive constraint of tibial internal rotation
Lateral geniculate artery bleeding while harvesting fascia lata strip

Tips and tricks
Fix the graft with the knee in full extension and neutral rotation: This will result in a graft that is tight in extension and slack in flexion,
becoming tight at knee flexion and internal rotation.

Carefully evaluate the femoral insertion point, checking isometry before fixation. We suggest a point that is proximal and posterior to the
epicondyle to obtain a graft that is tight in extension and slack in flexion.

After femoral fixation, note that the residual FiberWire (Arthrex) of the SwiveLock tenodesis anchor can be used for additional fixation of the
graft.

Fix the graft under the fascia lata to allow ITT suture and closure over the graft.

ACL, anterior cruciate ligament; ALL, anterolateral ligament; AM, anteromedial; ITT, iliotibial tract.
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of osteoarthritis. Moreover, the reconstruction is
performed under the ITT, which can be sutured at the
end of the procedure. Concerning fixation, the use of
bone sockets on both the femoral side and tibial side
with anchors acting as interference screws seems to be
adequate for biological and mechanical fixation, even if
care must be taken to avoid confluence with the ACL
tunnel on the femoral side.
This study has some limitations. First, no biome-

chanical tests were performed to compare the described
technique with other ALL reconstruction techniques or
lateral extra-articular tenodesis. However, considering
the biomechanical properties of the anterolateral com-
plex of the knee,26,27 the use of a strip of ITT fixed
with anchors in bone sockets seems to be
biomechanically adequate. Another limitation is that
no clinical and radiologic results are reported.
However, because we have only recently started to
perform the proposed technique, we have no
sufficient cases with an adequate minimum follow-up
period. In conclusion, the proposed technique in our
current practice has replaced the old nonanatomic
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lateral tenodesis (Coker-Arnold modification of the
MacIntosh technique) with the same indications: severe
knee instabilities with pivot shift graded 3þ, high-risk
or high-level athletes, and revision surgery.
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