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Arthroscopic anterior talofibular ligament repair for chronic
ankle instability with concomitant lesions of the ankle
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Background: The authors evaluated the clinical results of arthroscopic anterior talofibular ligament (ATFL) repair in patients with chronic ankle instability (CAI) with concomitant injuries.
Methods: The authors conducted a retrospective review of the 25 patients who underwent arthroscopic ATFL repair. Of
the 25 patients, 24 had synovitis, 17 had osteochondral lesions on the talar dome, two had os submalleolare, six had os
subfibulare, and four had anterior tibial spur. The mean follow-up period in this study was 30 months. The preoperative
and postoperative differences were measured using the American Orthopedic Foot and Ankle Society (AOFAS) ankle–
hindfoot scale, Hannover score, anterior drawer test, talar tilt test, and satisfaction scale.
Results: The mean preoperative AOFAS ankle–hindfoot score was 62.2 (standard deviation [SD] 8.5) and significantly
improved to 84.0 (SD 11.0) after the operation (P < 0.001). The mean preoperative Hannover score was 60.6 (SD 10.3)
and significantly improved to 89.4 (SD 9.6) postoperatively (P < 0.001). Of the patients, 68.0% were satisfied with the
arthroscopic ATFL repair with arthroscopic intra-articular procedures. The number of patients with grade 2 or above
instability in the anterior drawer test has decreased from 21 preoperatively to two after the operation. The talar tilt angle
improved significantly from 9.3° (SD 4.9°) preoperatively to 6.5° (SD 3.0°) at the final follow-up (P = 0.001). Complications
occurred in three patients (12.0%), who had injuries of the superficial peroneal nerve.
Conclusion: The results of this study demonstrate that arthroscopic ATFL repair may be used effectively in patients with
CAI combined with concomitant lesions.
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INTRODUCTION
Despite appropriate treatment of acute ankle sprains,
10%–30% of these cases may suffer from chronic ankle
instability (CAI) symptoms [1]. CAI can lead to additional
altered ankle joint motion and damage of the cartilage or
peroneal tendons. CAI is also often associated with medial ankle instability, syndesmotic injury, intra-articular
lesions such as osteochondral lesions, anterior bony
impingement, unexpected loose bodies, and severe synovitis [2,3]. Therefore, the authors recommend the exploration of the ankle joint when performing lateral ligament
reconstructions.

Arthroscopy and
Orthopedic Sports Medicine

AOSM

The “gold standard” surgical treatment of CAI is the
Broström–Gould procedure, especially with the modification proposed by Gould et al. [4]. In the last five
years, several studies have been published demonstrating arthroscopic anterior talofibular ligament (ATFL)
repair techniques with nearly similar clinical outcomes
as with the traditional open Broström–Gould procedure
[5–12]. As the authors reported, the advantages of the arthroscopic procedure are short operation time, less pain,
and less swelling. However, the authors have thought
that the arthroscopic technique needs arthroscopic
setup time and high cost, and the traditional Broström–
Gould procedure is such a noninvasive operation. If the
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patients do not have concomitant lesions that need an
arthroscopic procedure, arthroscopic Broström–Gould
procedure does not have cost-effective advantages.
The authors considered that if patients with CAI
needed arthroscopic exploration or procedures, then
arthroscopic ATFL repair has more advantages than the
traditional open Broström–Gould procedure. The authors
performed arthroscopic ATFL repair in with patients
with CAI and additional treatment for preoperatively diagnosed concomitant lesions with magnetic resonance
images (MRI) or intraoperatively diagnosed by arthroscopy. The authors evaluated the clinical outcomes and
patients’ satisfaction of the arthroscopic ATFL repair and
combined procedures.

METHODS
This study was designed retrospectively with 25 prospectively collected patients who underwent arthroscopic
ATFL repair for CAI and arthroscopic treatment of concomitant intra-articular lesions between January 2008
and March 2012 in Eulji Medical Center.
Of the 25 patients, 16 were male, and nine were female,
and 12 were injured on the right and 13 on the left. The
mean age was 34.4 years old (standard deviation [SD]
13.5 years old). The mean height and weight were 168.0
cm (SD 9.9 cm) and 72.3 kg (SD 12.3 kg), respectively. The
same surgeon performed all the procedures. Patients who
had mechanical instability greater than 10 mm (grade 2)
assessed by manual anterior drawer test, more than two
episodes of giving way within six months, and deficits
of more than 25.0% of the ankle function score were included in this study. All the patients were unresponsive to
non-operative measures such as rest, brace application,
and physical therapy for six months. Patients with systemic diseases, neuromuscular disorders, and anatomic
deformities, those who had previous surgery on the affected ankle, and those with bilateral CAI were excluded
from this study. The authors did not exclude patients with
benign hypermobility because all of the patients had instability symptoms and mechanical instability.

Clinical assessment
At the preoperative clinical examination, 20 patients
had complained of pain and ankle instability, and pain
alone after trauma was reported by five patients. Fifteen
patients had pain on the ATFL, three patients had pain
over the anterior aspect of the ankle, and four patients
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experienced ambiguous pain to point out accurately.
Preoperatively, the manual anterior drawer test was examined clinically, and the injured and contralateral sides
were compared. The authors classified the patients with
less than 5 mm translation compared with the uninjured
side as normal (grade 0), those with 5 to 10 mm side-toside difference as grade 1, those with 10 to 15 mm of sideto-side difference as grade 2, and those with more than
15 mm of side-to-side difference as grade 3. The authors
checked the anterior drawer translation (in millimeters)
through the anterolateral fibular to talar translation. The
authors checked again at final follow-up. The authors
evaluated and compared the preoperative and final
follow-up anterior drawer test stress views and talar tilt
angle views for the improvement of ankle instability in all
the patients.
Preoperatively, the authors diagnosed concomitant
lesions with ankle MRI (SIGNA 3.0T; GE Healthcare, Milwaukee, WI, USA). In addition, preoperative MRI was
performed in all the patients to investigate associated
cartilage injuries and concomitant lesions such as severe
synovitis, ossicular lesions, and pathological anterior tibial bony spurs (more than Scranton–McDermott grade 2)
[13]. The final diagnosis of concomitant lesions was done
after the arthroscopy.
The American Orthopedic Foot and Ankle Society (AOFAS) ankle–hindfoot scale and Hannover scoring system
for the ankle were used to assess clinical improvement
[14,15]. The preoperative and final follow-up score differences were calculated. The degree of satisfaction was
evaluated according to the patient’s evaluation using the
following four categories: excellent (very satisfied and
able to exercise), good (satisfied and with improve to activity), fair (minimal improvement or similar to preoperative status), and poor (worse than before the operation).
The authors checked any complications after the operation.

Surgical techniques
With the patient under spinal or general anesthesia, the
authors performed all the procedures using a standard
setup. A tourniquet was applied on the thigh. A noninvasive distraction device was applied on the lower
extremity, and the arthroscopic pump was used to keep
the fluid pressure constant inside the ankle joint. The
anteromedial portal was made at the medial side of the
tibialis anterior tendon with a 0.5-cm skin incision at
the ankle joint level. The authors inserted the bunt tip
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trocar to the anteromedial ankle portal. With the 30° arthroscope in the medial portal, the authors identified the
peroneal nerve by transillumination, and the standard
anterolateral portal was established. After full diagnostic
arthroscopy of the ankle and the arthroscopic treatment
of possible accompanying lesions, other simultaneous
procedures including synovectomy for synovitis (24
cases), arthroscopic excision of the os subfibulare and os
submalleolare using arthroscopic burr and punch (mean
size of 3.8 mm in the ankle anterior–posterior [AP] radiograph; eight cases), debridement of the anterior bony
spurs using arthroscopic burr (4 cases), and arthroscopic
cyst debridement around ankle joint ganglion cysts (2
cases). Out of the 17 patients with osteochondral lesions
on the talus, nine patients were treated by microfracture,
five patients were treated using both microfracture and
atello-collagen injection, three patients were treated by
autologous chondrocyte implantation.
The authors debrided the hypertrophic synovium
around the lateral aspect of the tip of the fibula using a
shaver. Then, the authors exposed the cancellous bone
on the fibular ATFL footprint using arthroscopic burr.
One bio-absorbable suture anchor (2.4 mm; Arthrex,
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Naples, CA, USA) was inserted into the exposed cancellous bone. Then, the suture threads connected to the
anchor were pulled out to the outside of the skin through
the ATFL attachment around the talus neck. Maintaining
the slightly eversion and posterior drawn position of the
ankle, the authors tied the threads tightly to each other
(Fig. 1). For further stabilization, percutaneous repair
of inferior extensor retinaculum was done with the Ethibond 2-0 suture (Ethicon, Johnson & Johnson, Brussels,
Belgium). The authors avoided the peroneal tendon and
superficial peroneal nerve; then, they performed the “ㄷ”
shaped percutaneous pull-out suture technique. Finally,
the authors closed the wound in layers (Fig. 2).

Postoperative rehabilitation
After the operation, the authors applied a non-weightbearing short-leg splint. The authors allowed weightbearing activities at four weeks postoperatively with an
ankle brace. At four weeks postoperatively, active mobilization of the joint and rehabilitation was encouraged.
Full return to play a sport was allowed at six months.

B

D

Fig. 1. Operative procedures. (A) Debridement of the subchondral surface of the
fibular tip. (B) Insertion of the suture anchor. (C) Repair of the arthroscopic anterior talofibular ligament by an inside–out
technique. (D) Tight anterior talofibular
ligament after repair.
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Fig. 2. Additional “ㄷ”-shaped percutaneous fixation performed with a
non-absorbable suture.

Statistics
The paired sample Student’s t-test was performed to
compare the clinical outcomes and radiological improvements. The independent samples t-test was used to compare the clinical scores between variable-associated and
non-variable-associated lesions at the final follow-up. P
≤ 0.05 was considered significant. The analyses were performed using the SPSS Statistics software (ver. 13.0; SPSS
Inc., Chicago, IL, USA).

RESULTS
All of the 25 patients were available for follow-up for
a mean of 30 months (SD 10 months; range, 17–44
months). The accompanying lesions and the clinical
scores were described in Table 1.
Sixty-eight percent of the patients were satisfied of the
procedure (excellent: 9 patients; good: 8 patients). Eight
patients have fair satisfaction after the operation. None of
the cases indicated dissatisfaction. The mean preoperative AOFAS ankle–hindfoot score was 62.2 (SD 8.5; range,
42–72) and significantly improved to 84.0 (SD 11.0; range,
61–100) at the final follow-up (P < 0.001). The mean preoperative Hannover score was 60.6 (SD 10.3; range, 40–80)
and significantly improved to 89.4 (SD 9.6; range, 70–104)
at the final follow-up (P < 0.001) (Table 2). The anterior
draw of the ankle improved that the number of patients
with grade 2 or above instability has decreased from 21 to
2; whereas, 23 patients had below grade 1 instability after
the operation. The mean preoperative talar tilt angle was
9.3° (SD 4.9°; range, 2°–16°) compared with 6.5° (SD 3.0°;
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range, 2°–13°) at the final follow-up. The preoperative anterior draw of the ankle was 5.6 mm (SD 2.3 mm; range,
1–11 mm) compared with 3.2 mm (SD 0.9 mm; range,
2–6 mm) at the final follow-up. Both the radiological and
mechanical instability indexes significantly improved (P
< 0.001). The most common concomitant lesion was the
osteochondral lesion of the talus. The authors compared
the clinical scores between the 17 patients with the osteochondral lesions of the talus and the other eight patients.
However, the authors did not find any significance in the
AOFAS ankle–hindfoot scores (P = 0.763) and in the Hannover scores (P = 0.465) at the final follow-up between
both groups. Even improvements of the scores also did
not show any significance (AOFAS ankle–hindfoot score,
P = 0.472; Hannover score, P = 0.429).
The authors observed numbness due to superficial
peroneal nerve injury in three patients (12.0%). Only one
of these patients had persistent numbness at the final follow-up. No patients experienced wound dehiscence and
wound infection. No limitations on eversion and inversion range of motion after the operation were observed.

DISCUSSION
Although some arthroscopic methods in the treatment
of ankle instability are available, most authors recommend an open repair of the lateral ligaments, even after
an arthroscopic inspection of the joint. Compared with
the standard Broström–Gould procedure, the minimally
invasive procedure in this study provides similar outcomes. Corte-Real and Moreira [12] performed a similar
procedure in 28 patients, with a mean AOFAS ankle–
hindfoot score of 85.3 with a mean follow-up period
of 24.5 months. Kim et al. [10] performed arthroscopic
modified Broström–Gould procedures with the suture
anchor method on 28 patients with CAI that result in a
mean AOFAS ankle–hindfoot score of 92.4 at the final
follow-up, showing a significant increase from the mean
preoperative score of 60.7.
Additionally, the authors used the arthroscopy for the
diagnosis and management of secondary lesions. Although few outcome studies have been published on the
surgical management of intra-articular lesions in patients
with chronic lateral ankle instability, the diagnosis and
treatment of associated lesions may influence patient
outcomes [16,17]. In a series of 35 cases, no functional
changes were noted after the removal of anterior bony
spurs or loose bodies; Cannon and Hackney [18] reported
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Table 1. Demographic data of the patients’ concomitant lesions, clinical scores, and satisfaction scores
Patient No.

Sex

Age (yr)

1

F

19

2

F

3

M

4
5

Postoperative

Concomitant lesion

AOFAS

Hannover

Satisfaction

Synovitis, osteochondral lesion

85

90

Good

19

Synovitis, ganglion cyst, syndesmotic injury

97

90

Excellent

41

Synovitis, os subfibulare, osteochondral lesion

70

90

Fair

M

31

Synovitis, anterior impingement

71

90

Fair

F

40

Synovitis, osteochondral lesion

84

96

Excellent

6

F

67

Synovitis, osteochondral lesion, anterior impingement

100

104

Excellent

7

M

35

Synovitis, osteochondral lesion

100

104

Excellent

8

M

45

Synovitis, osteochondral lesion

70

70

Fair

9

F

45

Synovitis, ganglion cyst, osteochondral lesion

61

70

Fair

10

M

31

Synovitis, os submalleolare, anterior impingement

80

90

Excellent

11

F

57

Synovitis, osteochondral lesion

92

90

Good

12

M

22

Synovitis, osteochondral lesion

95

103

Excellent

13

M

34

Synovitis, osteochondral lesion

90

98

Excellent

14

M

34

Synovitis, osteochondral lesion, os subfibulare

85

90

Good

15

F

44

Synovitis, osteochondral lesion

71

80

Fair

16

M

21

Severe synovitis

67

70

Good

17

M

17

Severe synovitis

84

90

Excellent

18

F

36

Synovitis, osteochondral lesion

78

80

Good

19

F

52

Synovitis, os subfibulare

100

90

Excellent

20

M

23

Synovitis, osteochondral lesion, os subfibulare,
os submalleolare

87

90

Excellent

21

M

49

Synovitis, osteochondral lesion

90

97

Excellent

22

M

18

Synovitis, os subfibulare

86

90

Good

23

M

38

Synovitis, os subfibulare

80

88

Fair

24

M

22

Osteochondral lesion

90

90

Excellent

25

M

20

Synovitis, osteochondral lesion, anterior impingement

90

90

Excellent

Postoperative satisfaction: excellent (very satisfied and able to exercise), good (satisfied and improve to activity), fair (minimal improvement or similar
to preoperative status), and poor (worse than before the operation).
F, female; M, male; AOFAS, American Orthopedic Foot and Ankle Society.

Table 2. The American Orthopedic Foot and Ankle Society (AOFAS)
ankle–hindfoot score and Hannover score significantly increased after
the operation
AOFAS score

Hannover score

Preoperative

64.5 ± 6.1

60.6 ± 10.3

Postoperative

79.8 ± 14.3

89.4 ± 9.6

≤ 0.0001

≤ 0.0001

P-value

Values are presented as mean ± standard deviation.

good results after removal of bony spurs in patients with
CAI. Although several studies have reported on patients
with chronic lateral ankle instability and concomitant
chondral lesions, the real influence of these lesions in
the long term has not been well established [2,19–22].
Ferkel and Charms [21] reported that the concomitant
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arthroscopic management of osteochondral lesions and
lateral ankle instability is safe and effective, but osteochondral lesions may impair the overall results in the
long term. The authors believe that arthroscopic inspection is almost mandatory because of the large incidence
of concomitant intra-articular lesions [2,3,16,20,21]. Arthroscopic ATFL repair is an alternative procedure for the
open modified Broström–Gould procedure in treating
CAI when combined with intra-articular pathologies.
Moreover, the arthroscopic ATFL repair procedure
holds several advantages as opposed to the standard
Broström–Gould procedure. Just to name a few, it allows
only a reduced number of skin scars and shorter operation time. Moreover, it reduces the possibility of missing
the intra-articular lesions that may be existent. If there
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are no technical issues, the arthroscopic ATFL repair procedure will find itself helpful to all patients with CAI with
intra-articular lesions.
The authors report the amenable results of arthroscopic
anatomic reconstruction of the lateral complex using
the arthroscopic ATFL repair procedure. However, this
study showed less satisfactory results than other studies
[7–10]. The reason is that having all the intra-articular lesions, especially cartilage injuries, in this study compare
to those in other studies decreases the clinical outcome,
including pain. However, mechanical instability is almost
corrected by arthroscopic ATFL repair.
The modified inside–out suture method, which pulls
the lateral ligament complex toward the tip of the fibula
with one or two anchor sutures, is usually performed at
the present. Using two anchors is inappropriate, because
Asians’ feet and fibula are small. It is challenging to fix
ATFL with an accurate position of the fibula, and fixing
the proximal screw upward provokes joint capsule tightening. The authors tried to repair anatomically with one
anchor. Stripe was pulled out at a distance of least 1 cm
from the fibula. Unlike Kim et al.’s method [10], the technique in this study does not include retinacular area into
the suture area. The authors used the “ㄷ”-shaped suture
including the retinaculum with a non-absorbable suture
stripe to reinforce stability. It could cause dimpling, but it
usually disappears after 2 weeks.
This study had several limitations. The inclusion criterion was mechanical instability diagnosed manually, and

the anterior drawer test could have been inaccurate. This
is a retrospective study, and there was no control group.
This study was not a comparative study. Prospective
randomized controlled trials are needed to compare this
technique with standard procedures in managing CAI
combined with intra-articular pathologies.
The authors included 17 osteochondral lesions of the
talus in this study; the prognosis of the patients with
these lesions is more critical compared with that of the
patients with CAI. The clinical scores in this study are
inferior to other studies. Multiple procedures were used
in the managing the osteochondral lesions of the talus. It
was difficult to prove statistical differences. In addition,
the authors cannot distinguish whether the cause of pain
is from CAI or from the concomitant lesions.
The authors describe a minimally invasive procedure
that results in the functional and anatomical repair of the
ATFL. It is not an extensive approach and allows the treatment of the concomitant intra-articular lesions during
the same procedure. The arthroscopic ATFL repair procedure could be a viable alternative to the gold standard
Broström–Gould procedure for the anatomic reconstruction of CAI and management of intra-articular lesions.
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