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Technical Note

Arthroscopic Anatomic Anterior Talofibular Ligament ®

Repair for Anterolateral Ankle Instability

Check for
updates.

Konrad Malinowski, M.D., Ph.D., Jan Paszkowski, M.D., Adrian Goéralczyk, M.D.,
Eric Giza, M.D., and Krzysztof Hermanowicz, M.D., Ph.D.

Abstract: Ankle instability is due to repetitive inversion injuries and is usually treated conservatively; however, after
repeated sprains, chronic instability occurs and usually requires a surgical procedure. Recently, arthroscopic repair of a
torn anterior talofibular ligament (ATFL) has become more popular owing to its minimal invasiveness and high efficacy.
An all-inside technique allows for anatomic restoration of the injured ATFL, provides stability to the ankle joint, prevents a
limitation of ankle range of motion, and may prevent arthritic development. We present an all-inside arthroscopic ATFL

repair technique.

Ankle sprains are reported as the most common
injuries sustained during sports activities. Most
ankle sprains fully recover with nonoperative treat-
ment, but chronic ankle instability develops in 20% to
30% of patients and surgical intervention is then
required.’ Chronic ankle instability is generally caused
by an anterior talofibular ligament (ATFL) tear. It is
agreed that an avulsion is more common at the fibular
attachment than at the talar attachment of the liga-
ment.” Several arthroscopic techniques have been
described recently. They can be divided into 2 cate-
gories: ligament repair or ligament reconstruction using
a tendon graft or transfer.”'” The surgical procedure
should be selected based on the tissue quality
determined during arthroscopic assessment of the
ATFL remnant.'""'” The aim of this article was to pre-
sent an arthroscopic technique for all-inside ATFL
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repair that allows for restoration of the ankle joint
stability in a minimally invasive way.

Surgical Technique

Indications and Contraindications

The indication for the described procedure is symp-
tomatic, chronic anterolateral ankle instability due to
an ATFL tear. The contraindication is a poor-quality or
absent ATFL remnant.

Patient Positioning

The patient is positioned supine. The foot and ankle
joint should protrude over the distal end of the oper-
ating table. A nonsterile thigh tourniquet is placed on
the operated leg. The ankle is draped and prepared in a
sterile fashion. Indirect ankle traction is not used.

Diagnostic Arthroscopy

Diagnostic arthroscopy is performed with a 30°
arthroscope (Smith & Nephew, London, England)
through standard anteromedial and low anterolateral
portals. The position of the anterolateral portal, which
allows for proper access to the lateral malleolus, should
be identified under direct visualization with a needle.
The portal is created using a No. 11 surgical blade (Fig 1).
When the diagnosis of the ATFL tear is confirmed, the
quality of the ATFL remnant should be assessed (Fig 2).
When the tissue is not severely attenuated, an all-inside
arthroscopic anatomic repair can be performed.

All-Inside Arthroscopic Anatomic ATFL Repair
When the diameter of the lateral malleolus is greater
than 15 mm, a 5-mm double-loaded titanium anchor
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Fig 1. Arthroscopic view from anteromedial viewing portal in
left ankle joint. A low anterolateral portal is created with a No.
11 surgical blade (arrow). (LM, lateral malleolus; Tal, talus.)

(Super Revo; ConMed, Utica, NY) is used. Under visual
control, a radiofrequency probe (Smith & Nephew) and
surgical scissors (Arthrocare, Austin, TX) are introduced
through the anterolateral portal and used to remove the
hypertrophied portion of the anterior inferior tibio-
fibular ligament, which can cause anterior impinge-
ment. This allows for better visualization of the lateral
malleolus. Then, a shaver or arthroscopic burr
(ConMed) is used to remove the hypertrophied

"

Shaver

Fig 2. Arthroscopic view from anteromedial viewing portal in
left ankle joint. Anterior talofibular ligament (ATFL) detach-
ment from the lateral malleolus (LM) is assessed with a shaver
(arrow). A good-quality ATFL remnant is present. (Tal, talus.)

Fig 3. Arthroscopic view from anteromedial viewing portal in
left ankle joint. An arthroscopic burr (arrow) is used to pre-
pare the bony bed in the natural footprint of the anterior
talofibular ligament on the lateral malleolus (LM).

synovium above the ATFL and prepare the bony bed in
the native proximal ATFL attachment on the lateral
malleolus (Fig 3). Next, the native ATFL remnant is
thoroughly released from the surrounding soft tissue
with a shaver and radiofrequency probe (Arthrocare)
(Fig 4). The dissection begins at the talar ATFL insertion

ATFL
remnant

Fig 4. Arthroscopic view from anteromedial viewing portal in
left ankle joint. The anterior talofibular ligament (ATFL)
remnant is released from the surrounding soft tissue using a
radiofrequency probe (RFP, arrow). (LM, lateral malleolus;
Tal, talus.)
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Fig 5. Arthroscopic view from anteromedial viewing portal in
left ankle joint. A Super Revo double-loaded titanium anchor
(SR TA, arrow) is placed in the natural footprint of the
anterior talofibular ligament on the lateral malleolus (LM).
(Tal, talus.)

and proceeds proximally to the apex of the fibula.
Finally, the ATFL remnant should be released from the
joint capsule and all adhesions.

In the next step, a 5-mm double-loaded titanium
anchor (Super Revo) is placed in the previously pre-
pared bony bed in the native fibular ATFL attachment,
5 to 8 mm proximal to the apex of the lateral malleolus,
in a line parallel to the ankle joint line (Fig 5). By use of
a 90° left-curved Spectrum I suture passer (ConMed), a
PDS I suture (Ethicon, Somerville, NJ) is pierced
through the proximal part of the ATFL remnant (Fig 6).
The intra-articular part of the PDS I suture and 1 strand

remnant

ATFL
remnant

of the Super Revo titanium anchor are moved out of
the joint using a suture retriever (ConMed) and tied at
the midpoint of the Super Revo strand. The free end of
the PDS I suture is pulled, passing the strand through
the ATFL remnant. When the strand is not yet
completely passed through the ATFL, it forms a loop
outside the joint. The free end of the same strand
should be passed through this loop to form a lasso-loop
suture on the ATFL remnant. Then, a knot pusher
(ConMed) is used to tie the sutures (Fig 7). The afore-
mentioned maneuvers are repeated with the second
strand from the Super Revo titanium anchor. The final
result of surgery is shown in Figure 8.

When the lateral malleolus is small, with a diameter
below 15 mm, or the ATFL remnant has a small
diameter, a single-loaded all-suture anchor (1.5-mm
JuggerKnot Soft Anchor; Zimmer Biomet, Warsaw,
Poland) can be used while performing the same steps
described earlier. After repair, the sufficiency of the
ATFL can be checked by using an arthroscopic hook
probe or by performing the anterior drawer test and
talar tilt test under arthroscopic visualization. Video 1
illustrates the surgical technique.

Rehabilitation

The patient is immobilized in a Genesis pneumatic
shoe (Breg, Carlsbad, CA) with toe-touch weight
bearing using crutches for 6 weeks. Scar massage and
soft-tissue mobilization start in the second post-
operative week. After the third week, active ankle
dorsiflexion between 0° and maximum can be per-
formed, with a flexed and extended knee and with
weight bearing as tolerated. Between 6 and 12 weeks
postoperatively, a dynamic Ankle Axiom brace (Breg) is
used for walking without range-of-motion restrictions.
A gradual progression in ankle plantar flexion and
muscle exercises occurs. After 12 weeks and up to

Fig 6. Arthroscopic view from anteromedial viewing portal in left ankle joint. A Spectrum I suture passer (green arrow) loaded
with PDS suture is pierced through the proximal part of the anterior talofibular ligament (ATFL) remnant (A), and the PDS
suture is slid into the joint (B) and then changed with 1 strand from the Super Revo titanium anchor (SR TA, white arrow) such
that it forms a “lasso loop” (blue arrow) on the ATFL remnant (C). The maneuver should be repeated with the second strand.

(LM, lateral malleolus; Tal, talus.)
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ATFL
remnant

Fig 7. Arthroscopic view from anteromedial viewing portal in
left ankle joint. An arthroscopic knot pusher (arrow) is used
to tie knots on the lasso loops; this reattaches the anterior
talofibular ligament (ATFL) remnant to its natural footprint
on the lateral malleolus (LM). (Tal, talus.)

6 months, the brace is only used during activity, with
gradual weaning.

Discussion
This article describes an all-inside arthroscopic
anatomic ATFL repair that allows restoration of ankle
joint stability. As shown, different implants can be used
depending on the size of the lateral malleolus. A

Fig 8. Arthroscopic view from anteromedial viewing portal in
left ankle joint. The repaired anterior talofibular ligament
(ATFL) is shown. (LM, lateral malleolus; Tal, talus.)

Table 1. Advantages and Disadvantages of Arthroscopic
Anatomic ATFL Repair for Anterolateral Ankle Instability

Advantages
Anatomic reconstruction is performed, which avoids overloading
the ankle joint and prevents early arthritis development.
Invasiveness is low, which reduces postoperative pain and enables
a faster recovery.
Synovial injury is reduced, which limits adhesion formation.
It is possible to diagnose and treat concomitant intra-articular
lesions.
Proper implant selection avoids most complications of surgery.
Disadvantages
The technique is only possible when the quality of the ATFL
remnant is good.
High surgical skills are required.
The technique entails specific risks such as superficial fibular nerve
injury, lateral malleolus cortex fracture, and implant migration or
loosening.

ATFL, anterior talofibular ligament.

double-loaded suture anchor is used in the case of a
complete ATFL tear, providing a firm repair that allows
for proper stability and a high rate of healing. This
implant should be used only when the diameter of the
lateral malleolus is at least 3 times greater than the
diameter of the double-loaded suture anchor. Keeping
this rule in mind will prevent the serious complication
of a lateral malleolus fracture or impingement of the
anchor on the surrounding soft tissue.”'” In the case of
a partial ATFL tear or a small diameter of the lateral
malleolus, a single-loaded suture anchor should be
sufficient. This provides adequate stability and reduces
the risk of the aforementioned complication.

As an arthroscopic technique, an all-inside
anatomic ATFL repair provides all the advantages of
minimally invasive surgical techniques (Table 1).
There is less trauma to the surrounding tissue than in
the case of open surgery, which reduces postoperative
pain and permits an early rehabilitation protocol,
leading to a faster recovery.” *®'%'! Using only 2
arthroscopic portals limits synovial injury, which re-
duces the risk of excessive edema and avoids exten-
sive adhesion formation. Moreover, arthroscopic
visualization of the joint enables one to anatomically
restore the course of the ATFL from its fibular to talar
footprint. It has been proved that an anatomic repair
provides proper joint stability and permits a full range
of ankle motion and an adequate load distribution in
the ankle and subtalar joints, which in consequence
diminishes the risk of future osteoarthritis develop-
ment.'” Moreover, direct visualization of the ankle
joint gives one a chance to recognize and treat
concomitant intra-articular pathologies such as soft-
tissue impingement, ossicles at the lateral malleolus,
syndesmosis widening, or osteochondral lesions in a
1-stage procedure.'’ Arthroscopic visualization of the
ATFL also allows one to decide whether to perform
repair or reconstruction.
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The described technique also has some disadvantages.
First, this surgical procedure has a high learning curve
and needs to be performed by a surgeon with experi-
ence in arthroscopy of the ankle joint because it is
technically difficult. Second, the specific instruments
and implants can raise the cost of procedure. The key
factor influencing the final result is proper patient se-
lection. An anatomic repair can be performed only in
patients with preservation of a good-quality ATFL
remnant.'” Moreover, the presented surgical technique
has some specific risks, such as superficial fibular nerve
(intermediate dorsal cutaneous nerve) injury during
anterolateral portal creation, improper suture anchor
placement causing impingement with soft tissue, suture
anchor migration or loosening, or fracture of the lateral
malleolus cortex. However, these complications can be
avoided when surgery is performed carefully using the
steps outlined in this article. Advantages and disad-
vantages of arthroscopic anatomic ATFL repair are
summarized in Table 1.
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