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Knee Anterolateral Ligament Reconstruction With
Knotless Soft Anchor: Shallow Fixation Prevents

Tunnel Convergence

Timothée Mesnier, M.D., Marie Cavaignac, M.D., Vincent Marot, M.D.,

Nicolas Reina, M.D., Ph.D., and Etienne Cavaignac, M.D., Ph.D.
Abstract: We describe an independent anterolateral ligament reconstruction technique using the gracilis tendon that can
be added to any type of anterior cruciate ligament (ACL) reconstruction procedure. No additional tunnels are drilled. The
dual-strand graft is attached to the bone cortex with a nonmetallic, knotless anchor using minimally invasive incisions. For
the ACL reconstruction, the semitendinosus is attached to the femur with an ENDOBUTTON and to the tibia with a
BioComposite interference screw. The ACL remnant is preserved to improve ligamentization, and the ACL graft is pedicled
to the tibia to encourage its vascularization.
everal techniques have been described for anatomic
1
Sreconstruction of the anterolateral ligament (ALL).

All require additional tunnels. Drilling several adjacent
tunnels for anterior cruciate ligament (ACL) and ALL
reconstruction can be a challenging procedure, with a
high risk of convergence.2 The following technique is
our primary procedure for simultaneous ACL and ALL
reconstruction. Patients who suffered an ACL tear with
anterior instability associated with a grade 2 and 3 pivot
shift and/or ALL deficiency confirmed by ultrasound
analysis3-6 undergo this combined procedure: tripled or
quadrupled semitendinosus graft for ACL
reconstruction; anatomic ALL reconstruction using the
gracilis tendon folded in 2 strands, secured with a
knotless soft anchor (Fig 1) and no additional tunnels
drilled.
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Surgical Technique (With Video Illustration)

Patient Positioning
An overview of knee ALL reconstruction with knot-

less soft anchor is described in Video 1. The patient is
placed supine on the operating table in the standard
arthroscopy position, with a lateral post proximal to the
knee at the level of the tourniquet and 2 foot rolls at 90�

and 120� flexion. After anesthesia, the bony landmarks
of Gerdy’s tubercle, the fibular head, and the lateral
epicondyle are located by palpation and marked (Figs 2
and 3). An ultrasound machine (SonoSite; GE Health-
care, Milwaukee, WI) can be used to confirm the po-
sition of the bony landmarks and explore the ALL.3,4

This ultrasound analysis allows for short percutaneous
incisions to be made exactly at the desired location.

Graft Harvesting
A standard vertical 2-cm incision is made medial to

the anterior tibial tuberosity. The semitendinosus and
gracilis tendons are harvested with an open tendon
stripper, then cleaned of their fat and muscle residue
and vincula attachment. Hyperflexion provides better
access to the most proximal vincula.7 The gracilis is cut
close to its tibial insertion. The semitendinosus is kept
attached to tibia, thereby improving the graft’s fixation
and vascularity.8 Once harvested, the semitendinosus is
evaluated to determine whether an 8-, 9-, or 10-mm
graft diameter with a 12-cm length can be obtained.
The semitendinosus graft will be prepared and looped
with the ACL TightRope RT implant (Arthrex, Naples,
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Fig 1. Illustration of how the knotless anchor is used for anterolateral ligament reconstruction.
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FL) only after drilling the bone tunnels to ensure ac-
curate length adjustments.9 Once looped, the graft size
can adjusted if its diameter ends up being too large.
Both tendons are soaked in a vancomycin solution
before implantation.10

ACL Reconstruction
After minimal notch debridement, the ACL remnant

is preserved at its tibial attachment to encourage pro-
prioception, vascularization, and ligamentization of the
graft.11-14 ACL reconstruction is performed first, with
the 4-strand semitendinosus graft kept pedicled.8,9 A
complete tibial tunnel is drilled from the hamstring
incision with an outside-in guide aimed at the center of
the ACL remnant. Then, an inside-out guide is used to
drill a 15-mm long femoral tunnel in a diameter that
matches that of the graft.15

The distance between tibial insertion of the ST graft
and the bottom of the femoral socket is measured using
a traction suture. The suture is passed from distal to
proximal through the tibial and femoral tunnels. The
proximal tip of the suture is locked at the proximal
margin of the femoral socket, and forceps are clamped
onto the distal part of the suture at the ST tibial inser-
tion (Fig 4). The distance between the forceps and the
proximal margin of the suture is equal to the distance
between the graft’s tibial insertion and the proximal
Fig 2. Bony landmarks for anterolateral ligament reconstruction
end of the femoral socket.9 The graft is prepared 5 mm
shorter than the measured distance to obtain adequate
graft tensioning. A pen is used to mark the previously
measured graft length minus 0.5 cm. A second pen
mark is placed 4 cm from the tibial insertion to obtain a
minimum length of 10 cm for the tripled or quadrupled
graft portion (Fig 5). The graft is tripled or quadrupled
over an ACL TightRope RT implant (Arthrex) between
these 2 pen marks, and the looped graft is sutured to
itself (Fig 6). The ACL graft is passed into the tunnels
only after drilling the ALL tunnel; this prevents
damaging the ENDOBUTTON by accidentally drilling it
and ensures there is no convergence between the
tunnels.9

ALL Reconstruction
Before fixation of the ACL graft, 2 incisions are made,

one just posterior and proximal to the lateral epi-
condyle and the other midway between Gerdy’s tu-
bercle and the fibular head. Starting at the proximal
incision, the fascia lata is incised proximal and posterior
to the lateral epicondyle. The arthroscope is introduced
into the anteromedial portal to view the ACL femoral
tunnel. Then, using a 1.8-mm Knotless FiberTak Soft
Anchor (Arthrex), a 2.6-mm � 35-mm tunnel is drilled
trough the cannula into the femoral cortex while using
the arthroscope to ensure the ALL and ACL tunnels do
(GT, Gerdy’s tubercle, LE, lateral epicondyle).



Fig 3. Entry point for the proximal anterolateral ligament
tunnel. (LE, lateral epicondyle.)

Fig 5. ACL graft is marked and prepared so it is 5 mm shorter
than the measured distance. (ACL, anterior cruciate
ligament.)
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not converge (Fig 7). While holding the cannula at the
same position, the anchor is passed into it and then
impacted into the tunnel. The cannula is removed, and
firm traction is applied to the anchor’s strands to ensure
satisfactory fixation.
The ACL graft is then passed from distal to proximal,

the TightRope implant (Arthrex) is secured on the
femoral cortex, and the graft is tightened with a Bio-
Composite interference screw (Arthrex) on the tibial
side in 30� flexion. We used a screw of the same
diameter as the graft.
A Kelly clamp is introduced through the proximal

incision under the fascia lata and superficial to the
lateral collateral ligament, towards the distal incision.
The gracilis tendon is folded into 2 and pulled with the
clamp from distal to proximal, with the 2 free ends
hanging distally. The anchor’s fixation suture is passed
through the loop of the ALL graft (Fig 8). This fixation
suture is passed through the anchor using the shuttle
suture. Traction is applied on the fixation suture to
secure the proximal part of the graft on the femoral
cortex. With the knee in full extension and neutral
rotation, the distal part of the graft is tightened and
Fig 4. Measuring the distance between tibial insertion of
semitendinosus tendon graft and bottom of femoral socket.
secured with another FiberTak anchor positioned pos-
terior to Gerdy’s tubercle (Fig 9). The free end of the
graft is cut flush to the anchor. Tips and pearls of the
surgical technique are listed in Table 1.

Postoperative Rehabilitation
All patients are operated on an outpatient basis. Our

routine ACL rehabilitation program is started on the
first postoperative day, entailing full weight-bearing
and progressive exercises to regain range of motion
and quadriceps function. A gradual return to sports is
generally allowed starting at 4 months for nonpivoting
sports, 6 months for noncontact pivoting sports, and 8
to 9 months for contact pivoting sports, after isokinetic
tests and functional evaluation.

Discussion
In this article, we describe an independent ALL

reconstruction technique that does not require drilling
additional tunnels or the use of metal-fixation devices.
According to recent studies, ALL injury happens
concurrently with ACL rupture in 46% to 79% of
cases.16-18 The role of the ALL in controlling internal
Fig 6. ACL graft is looped and sutured to itself over ENDO-
BUTTON and traction suture. (ACL, anterior cruciate
ligament.)



Fig 7. Drilling of anterolateral ligament anchor tunnel
through cannula into femoral cortex (entry point shown in
Fig 3).

Fig 9. Distal anterolateral ligament graft is tensioned and
attached to tibial cortex with a second anchor.
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tibial rotation and thus its involvement in rotational
stability have encouraged surgeons to perform
combined ACL and ALL reconstruction. Those
techniques appear to have excellent result, especially
in young patients participating in high-intensity pivot
sports. Furthermore, combined ACL and ALL recon-
struction is associated with a significantly lower occur-
rence of graft failure and an increased survival rate of
medial meniscal repairs.19-22

ALL reconstruction is most often performed with
iliotibial band or gracilis tendon.23 At our facility,
combined ACL and ALL reconstruction is performed in
80% of our primary cases. Advantages and limitations
of our technique are listed in Table 2. We prefer using
the hamstring tendons with an autologous dual-strand
gracilis for the ALL graft. This technique does not
require preoperative planning or preparation of the
gracilis. Its length is always sufficient and it has suitable
biomechanical properties for ALL reconstruction; this
preserves the fascia lata and its contribution in con-
trolling rotational stability.24,25 Since the ALL technique
is independent, it is compatible with all ACL outside-in
or inside-out techniques. Also, it allows surgeons to
decide intraoperatively whether to carry out a
Fig 8. Fixation suture is passed through loop of proximal
anterolateral ligament graft.
combined ACL and ALL reconstruction, for example if a
RAMP lesion or other concomitant injury is
discovered.21

This technique also has minimal impact on the bone
stock. For the ALL reconstruction, only a 2.6- � 35-mm
tunnel is needed to impact the anchor into the femoral
cortex. The graft is attached to the cortical bone both in
the femur and the tibia. It has been shown that cortical
attachment provides satisfactory graft incorpora-
tion.26,27 No additional tunnels are drilled, thereby
minimizing the risk of tunnel convergence. ACL and
ALL tunnel convergence can occur in 67% of cases and
become a major issue if a weak femoral attachment
causes the reconstructed ACL to be inefficient.2

In addition, the fact that the anchor is knotless pro-
vides surgeons with fast and simple fixation technique
that produces minimal tissue congestion under the skin
in the anterolateral area of the knee. Finally, this an-
chor is not metallic; thus, there is no artifact on mag-
netic resonance imaging, which simplifies future
imaging of the knee.
Acknowledgments
The authors are grateful to Joanne Archambault,

Ph.D., for English-language assistance.
Table 1. Tips and Pearls

� Combination of pivoteshift testing under anesthesia and ultra-
sound analysis of the ALL are valuable decision aids to set the
indication for a combined ACL and ALL procedure

� Hyperflexion while harvesting the graft helps to view and cut the
proximal vincula

� Tendon grafts are soaked in a vancomycin solution
� ACL graft is passed into the tunnels only after drilling the ALL

tunnel to ensure there is no convergence between tunnels

ACL, anterior cruciate ligament; ALL, anterolateral ligament.



Table 2. Advantages and Limitations

Advantages
� Preservation of ACL remnant to improve ligamentization
� ACL graft is pedicled to tibia to encourage vascularization
� Intraoperative verification of no tunnel convergence
� Knotless fixation of the ALL graft
� ALL and ACL graft techniques are independent
� Nonmetallic fixation
� Minimally invasive incisions
Limitations
� Both semitendinosus and gracilis grafts are needed
� Additional implant cost

ACL, anterior cruciate ligament; ALL, anterolateral ligament.
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