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Ankle Lateral Ligament Augmentation
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Background: ‘‘Ankle sprain’’ is a common injury, and .20% of patients may develop chronic instability for which surgery is indicated. The modified Broström-Gould (MBG) procedure remains the gold standard; however, there are a number of relative contraindications to this procedure, and the longer-term outcomes after the MBG have been questioned. An alternative procedure is
augmentation of a primary repair with a ligament augmentation reconstruction system (LARS).
Purpose: To conduct a randomized controlled trial testing the null-hypothesis that there is no difference in patient scored outcomes and activity levels, between patients undergoing a MBG procedure compared with those undergoing a primary repair
with LARS augmentation, for lateral ligament instability of the ankle.
Study Design: Randomized controlled trial; Level of evidence, 1.
Methods: Patients who satisfied the inclusion criteria were invited to take part in the study. Patients were randomly allocated to
undergo the LARS or MBG procedure. Both groups followed similar postoperative rehabilitation. Patients completed the Foot and
Ankle Outcome Score (FAOS) before surgery and then at 1, 2, and 5 years after surgery. Tegner activity scores were recorded at
5 years. The scores in the 2 groups were compared via statistical analysis (P \ .05).
Results: Of the 50 patients satisfying the inclusion criteria, 47 agreed to take part in the study. Twenty-two were randomized to the
LARS group and 25 to the MBG group. At 5 years, follow-up data were complete for 20 patients in the LARS group and 21 in the
MBG. There were 2 failures in the MBG group and 0 in the LARS group. The LARS group had significantly better improvement in total
FAOS at 1 year (mean 6 SD, 92.4 6 2.5 vs 78.2 6 3.4, P = .005), 2 years (94.0 6 3.0 vs 78.0 6 5.2, P = .003), and 5 years (93.7 6 6.0 vs
75.1 6 5.5, P = .002) after surgery. The 5-year Tegner activity scores were higher in the LARS group (8.25 6 1.1 vs 7.2 6 0.9, P = .03).
Conclusion: Among physically active patients with chronic lateral ligament instability, primary repair combined with LARS results
in better total FAOS at 5-year follow-up and higher Tegner activity scores as compared with the MBG procedure.
Registration: ACTRN12618000906257 (Australia New Zealand Clinical Trial Registry).
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‘‘Ankle sprains’’ are one of the most common sports-related
injuries and usually involve the lateral ligament complex.11
In the majority of cases, nonoperative management is
appropriate and achieves full functional recovery. However,
.25% of cases may develop chronic instability,5 which can
be associated with chondral injuries,43,45 altered ankle kinematics,3 and early-onset osteoarthrosis of the ankle
joint.17,42,48 For these reasons, surgical repair of the ruptured lateral collateral ligament (LCL) complex is indicated
when nonoperative treatment has failed.1,5 There has been
a general trend away from the nonanatomic procedures, on
account of their increased risk of complications and adverse
effects on the biomechanics of the ankle and hindfoot, in
favor of the ‘‘anatomic’’ procedures.16,18,23,34-36,46
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TABLE 1
Inclusion and Exclusion Criteria for Patient Enrollmenta
Inclusion Criteria
Chronic instability (.3 mo) of ATFL and CFL confirmed
with MRI and physical findings after an ankle sprain
Medically fit
Physically active
Failed nonoperative treatment
Skeletally mature
Signed informed consent

Exclusion Criteria
Previous ankle surgery
MBG contraindicated: previous failed MBG procedure, rear foot varus,
long-term instability (.24 mo)
Ankle fracture or diastasis
GLL with Beighton score 5 of 9
MCL laxity
.90-kg body mass

a
ATFL, anterior talofibular ligament; CFL, calcaneofibular ligament; GLL, generalized ligamentous laxity; MBG, modified BroströmGould; MCL, medial collateral ligament; MRI, magnetic resonance imaging.

The modified Broström-Gould (MBG) is commonly
regarded as the treatment of choice for chronic lateral ligament instability, owing to its relative simplicity and
safety.25,30 However, it may not be suitable for all patients.
Concerns have been raised with regard to the strength of
the MBG procedure, particularly for patients competing at
an elite level, those of large body mass, and those with
long-standing instability and attenuated native tissues.12,2023
The only long-term studies of the MBG procedure are relatively weak in design and lack control groups.2,25,30
Attempts were made to improve the strength of the
MBG by including the inferior extensor retinaculum24 or
a slip of peroneus brevis,12 and although concerns were
raised about the potential effect on foot and ankle biomechanics, the clinical significance remains unknown. Alternative approaches were made to improve the strength of
the surgical stabilization, such as a reconstructive technique with autologous graft, but this comes with the added
risk of graft site morbidity.41,44
A further option is the use of synthetic grafts, although
their use inside of joints such as the knee has been questioned, owing to the risk of foreign body synovitis and subsequent osteoarthrosis.13,37 However, when these grafts
are placed in an extracapsular location, there is no known
association with these adverse effects. The potential
advantages include the benefits of a primary biological
repair, protected during the reparative phase by the synthetic augmentation, and the absence of graft site morbidity. Use of the ligament augmentation reconstruction
system (LARS) ligament in this manner is similar, in principle, to the use of high-tensile suture material to approximate the healing tissues after ligament repair.
The goal of the current study was to compare patientscored outcomes and activity levels after the MBG procedure with those of the LARS procedure for chronic lateral
ankle instability. Our hypothesis was that there was no
difference between the surgical techniques.

this surgeon. Patients presenting to the main author who
satisfied the inclusion criteria in Table 1 were invited to
take part in the study. All patients had a sports traumatic
onset of ankle instability. The diagnosis of disruption of the
anterior talofibular ligament (ATFL) and calcaneofibular
ligament (CFL) was confirmed by magnetic resonance
imaging (MRI) and physical assessment. The physical
signs were a grade 3 talar tilt test and a grade 3 anterior
drawer test. Patients were excluded if their body weight
was .90 kg, they had generalized ligamentous laxity
(Beighton score 5 of 9), and/or chronic recurrent instability for .24 months. This was done to exclude patients with
relative contraindications for the MBG procedure and thus
avoid potential bias in a manner that may favor the LARS
ligament. Patients were regarded as physically active if
they took part in recreational or competitive physical activity at least 3 times per week. Patients were informed of the
rationale behind the study and were prepared to undergo
either the MBG or LARS procedure. All patients signed
an informed consent for the surgery and to take part in
the study. Randomization was performed with a single
toss of a coin, performed by the administrative staff, without knowledge of which side of the coin represented which
operation and without the surgeon present. It was not possible to blind the patient, the surgeon, or the physiotherapists, as the LARS procedure requires 2 small additional
incisions. All patients followed the same rehabilitation program after surgery, as detailed in Table 2. Ethical approval
was granted by the hospital’s Quality, Safety and Ethics
Committee.
Those patients who did not satisfy the inclusion criteria
underwent the standard MBG procedure, including those
patients with generalized ligaments laxity and body
weight .90 kg. Patients with a fixed varus deformity of
the rear foot were contraindicated for the MBG and offered
a calcaneal osteotomy, while skeletally immature patients
were offered a procedure similar to the MBG, with avoidance of the fibular growth plate.

METHODS
The main author is a subspecialist sports orthopaedic surgeon whose practice is almost exclusively soft tissue reconstructive procedures, and all operations were performed by

Surgical Techniques
All procedures were performed with the patient under
a general anesthetic, in a supine position, with a sandbag

AJSM Vol. 47, No. 3, 2019

LARS Versus MBG Procedure

661

TABLE 2
Rehabilitation Program Use for All Patients After Ankle Stabilization Surgerya
Time After Surgery
0-7 d
1-6 wk

6-12 wk

Rehabilitation Instructions
Nil weightbearing, elevation, and ROM for toes, knee, and hip
Air-cast stirrup brace worn for mobilization. WBAT allowed with brace on. Allowed to perform active, passive, and
resisted ROM work in dorsi- and plantarflexion and eversion-pronation (no inversion-supination movements).
Can swim when wounds heal, with brace on, as well as cycle on a stationary bike against light resistance.
Wean off the brace for WBAT. Can progress to active, passive, and resisted ROM in all directions (no passive
inversion-supination movements). Can begin balance and proprioceptive work and running when strength and
balance are symmetrical.

a

ROM, range of motion; WBAT, weightbearing as tolerated.

under the ipsilateral pelvis, and with an inflated thigh
tourniquet. Examination under anesthesia and arthroscopy were performed before the stabilization. For the
MBG procedure, an anterolateral approach was used to
expose the lateral malleolus. Three double-armed suture
anchors were used to secure the anterolateral capsuloligamentous structures to the distal fibula. The extracapsular
CFL was repaired with the most distal of the anchors in all
patients. The inferior extensor retinaculum was included
in the repair.
The LARS procedure was performed with a similar primary incision and approach, with 2 additional 1-cm incisions (Figure 1). The most distal incision was used to
anchor the CFL limb of the LARS to the native insertion
site on the calcaneum, and the proximal one was used to
draw the LARS loop up the fibular tunnel. This enabled
separate tensioning of the ATFL and CFL before fixation
in the fibular tunnel. A 5-mm tunnel was drilled in the fibula at the area where the ATFL and CFL attachments
overlapped, aiming proximally and posteriorly in the center of the fibula, ensuring that the tunnel was at least
25 mm long. A separate 1-cm capsulotomy was performed
at the insertion site of the ATFL, immediately distal to
the chondral surfaces of the talus. Here a 4.5 3 20–mm
blind ending tunnel was drilled, into which the ATFL
limb of the LARS was anchored. The LARS was then run
in an extracapsular course to the fibular tunnel. A 1-cm
horizontal incision was placed in line with the posterior
surfaces of the fibula, halfway between the tip of the lateral malleolus and the sole of the foot. Here the distal
attachment of the CFL was identified, and another 4.5 3
20–mm blind ending tunnel was drilled for attachment of
the CFL limb of the LARS, which ran from the distal insertion site deep to the peroneal tendons and capsule, again in
an extracapsular location. Both limbs of the LARS were
secured to their respective distal insertion sites with
a 4.75-mm suture anchor (BioComposite SwiveLock;
Arthrex Inc). Once the loop of the LARS was passed distal
to proximal along the fibular tunnel, it could be retrieved
via the most proximal incision and the 2 limbs tensioned
individually to create a stable ankle without overconstraining the joint. The ankle was put through a full range of
passive dorsiflexion and plantarflexion to ensure that
each limb of the LARS device remained isometric and the
total range of movement was similar to that of the contralateral side. Any adjustments in the tension were made
before final fixation with a third 4.75-mm anchor in the

fibula. The excess loop was then cut flush with the posterior
surface of the fibula (Figure 2). The anterolateral capsulotomy was imbricated during closure in a manner similar to
a Broström procedure so that it remained deep to the extracapsular ATFL limb of the LARS ligament. This was performed with a bioabsorbable No. 1 suture material. The
skin wound was then closed in layers.
All patients were placed in a dorsal backslab for 7 to
10 days after surgery. At the first postoperative review,
the wound was checked and the patients placed in a subtalar stabilizing brace. The patient was allowed weightbearing as tolerable in the brace, and the rehabilitation
program detailed in Table 2 was commenced under the
supervision of the treating physiotherapist. The rehabilitation protocol aimed to return patients to full activity within
3 to 4 months of surgery.

Outcomes of Interest
Patients completed the Foot and Ankle Outcome Score
(FAOS) before undergoing surgery and then again at
12 months, 2 years, and 5 years after surgery. This is
a patient-scored questionnaire, validated for the use with
ankle lateral ligament injury.33 Tegner activity scores
5 years after surgery were also recorded. This is a numerical scale with values from 0 to 10 representing specific
activities. Values of 10 represent the highest activity level
(eg, one of the codes of football at an elite level) and 0 the
lowest (no sports activities and unable to do even sedentary work). It has a minimal detectable value of 1. The
FAOS and Tegner questionnaires were posted or emailed
to the patients and returned to the main author. The
changes in the scores were compared, within and between
the groups, with statistical analysis and a P value \.05
regarded as significant. Details of all complications were
documented.

Statistical Analysis
A power analysis was performed. With a standard deviation of 5 units for the total FAOS, 19 patients were
required in each group to achieve a power of 80% with
95% significance. If 1 point is regarded as clinically important to detect a significant difference between the mean
Tegner activity scores in the 2 groups, 20 patients in
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each group would provide a power of 80% with 95%
confidence.
The mean age of the patients in the 2 groups at baseline
was compared with analysis of variance and the male:female
ratio with chi-square tests. We used generalized linear models and multivariate tests to compare the changes in FAOS
(total and each subscale) within each group at 1, 2, and 5
years after surgery and the Tegner activity scores 5 years
after surgery. We also used the t test and Mann-Whitney
U test to compare the changes in FAOS during each interval
after surgery. We set the significance level at P \ .05.

RESULTS

Figure 1. Intraoperative photograph showing the 3 incisions
used to perform the lateral ankle ligament repair with LARS augmentation. LARS, ligament augmentation reconstruction system.

Figure 2. Diagram showing the LARS ligament after positioning, tensioning, and fixation. Tension on either side of the
LARS loop will tension the anterior talofibular or calcaneofibular limb. LARS, ligament augmentation reconstruction system.

Forty-seven patients were enrolled in the study from April
2009 to May 2010. A total of 141 patients underwent lateral ankle stabilization during this period. There were 3
patients who satisfied the inclusion criteria but declined
to take part in the study. Two of these wanted to have
the LARS procedure performed and 1 the MBG, citing personal preference as the reason. There were 81 (60%)
patients who did not satisfy the inclusion criteria: 37
weighed .90 kg, 13 had generalized ligamentous laxity,
11 had previous MBG performed, 9 had a medial collateral
ligament injury, 7 were skeletally immature, and 4 had
a diastasis. Twenty-two patients were allocated to LARS
group and 25 to the MBG group. The mean 6 SD age in
the LARS group, 26.1 6 8.3 years, was similar to that in
the MBG group, 24.0 6 6.9 (P = .39). The male:female ratio
in the LARS group, 12:10, was similar to that in the MBG
group 13:12 (P = .7). Figure 3 is a CONSORT flow diagram
of the randomized controlled trial.
The LARS group had significantly better improvement
in the total FAOS at 1 year after surgery (92.4 6 2.5 vs
78.2 6 3.4, P = .005.), 2 years (94.0 6 3.0 vs 78.0 6 5.2,
P = .003), and 5 years (93.7 6 6.0 vs 75.1 6 5.5, P = .002).
Table 3 summarizes the total FAOS and subscales for the
2 groups at baseline and 1, 2, and 5 years after surgery. The
table also shows the results of statistical analysis comparing
the changes seen within and between the groups over the 5year follow-up, with parametric and nonparametric analysis.
The results of statistical analysis were as follows:
Total score: There was significant improvement in both
groups at each interval, P \ .001, and this improvement
was greater in the LARS group at 1 (P = .005), 2 (P =
.003), and 5 (P = .002) years after surgery.
Pain: There was a significant improvement in pain in
both groups at each interval, P \ .001, but there
was no difference between the groups at 1, 2, and 5
years after surgery: P = .10, .15, and .45, respectively.
Other symptoms: There was significant improvement
in other symptoms in both groups at each interval, P \
.001, and this improvement was greater in the LARS
group at 1, 2, and 5 years after surgery, P \ .001.
Activities of daily living: There was significant improvement in activities of daily living in both groups at each
interval, P \ .001, and this improvement was greater
in the LARS group at 1, 2, and 5 years after surgery:
P = .018, .015, and .007, respectively.
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TABLE 3
FAOS Results for LARS and MBG Groupsa
Group
FAOS Subscale:
Time
Pain
Baseline
1y
2y
5y
Symptoms
Baseline
1y
2y
5y
ADLs
Baseline
1y
2y
5y
Sport
Baseline
1y
2y
5y
Quality of life
Baseline
1y
2y
5y
Total
Baseline
1y
2y
5y

Figure 3. CONSORT (Consolidated Standards of Reporting
Trials) flow diagram of the randomized controlled trial.
LARS, ligament augmentation reconstruction system; MBG,
modified Broström-Gould.

Sport: There was significant improvement in both
groups at each interval, P \ .001, and this improvement was greater in the LARS group at 1, 2, and 5
years after surgery, P \ .001.
Quality of life: There was significant improvement in
both groups at each interval, P \ .001, and this
improvement was greater in the LARS group at 1 (P =
.004), 2 (P \ .001), and 5 (P \ .001) years after surgery.
Table 4 details the changes in the FAOS over each interval,
as well as the results of the statistical analysis comparing the
changes in scores seen in the 2 groups. The LARS group had
a greater reduction in pain than the MBG group during the
first year only, P = .004 to .005, and although maintained, the
difference did not change significantly at 2 or 5 years after
surgery, P = .021 to .138 and P = .56 to .70, respectively.
‘‘Other symptoms’’ improved more in the LARS group during
each interval after surgery, with P values \.001 (0-1 year),
.005 to .006 (1-2 years), and .002 to .004 (2-5 years). Activities
of daily living showed greater improvement in the LARS
group but only during the first-year interval, P = .021 to
.039. Sport scores had a greater improvement in the LARS

LARS

Comparison, P Value
MBG

Intragroup Intergroup

71.4
89.7
91.0
89.8

6
6
6
6

5.8
6.1
5.7
6.6

64.6
75.3
78.4
77.4

6
6
6
6

6.6
2.6
5.0
5.1

\.001
\.001
\.001

—
.10
.15
.45

69.6
91.4
95.1
93.2

6
6
6
6

5.3
5.3
4.5
4.5

65.7
78.0
78.1
73.9

6
6
6
6

6.7
6.1
6.3
6.4

\.001
\.001
\.001

—
\.001
\.001
\.001

69.3
94.2
94.5
96.1

6
6
6
6

13.2
3.4
4.2
4.1

62.3
79.4
80.1
78.4

6
6
6
6

4.8
6.1
8.2
7.9

\.001
\.001
\.001

—
.018
.015
.007

61.8
94.6
94.9
96.0

6
6
6
6

6.0
3.9
4.0
5.0

57.4
78.1
74.6
69.0

6
6
6
6

4.7
4.8
6.5
6.2

\.001
\.001
\.001

—
\.001
\.001
\.001

62.4
92.2
94.3
94.6

6
6
6
6

9.8
3.3
3.6
4.4

61.0
80.0
79.0
75.6

6
6
6
6

7.0
5.3
5.6
4.3

\.001
\.001
\.001

—
.004
\.001
\.001

66.9
92.4
94.0
93.7

6
6
6
6

3.9
2.5
3.0
6.0

62.2
78.2
78.0
75.1

6
6
6
6

3.5
3.4
5.2
5.5

\.001
\.001
\.001

—
.005
.003
.002

a

Data reported as mean 6 SD, unless otherwise mentioned.
ADLs, activities of daily living; FAOS, Foot and Ankle Outcome
Score; LARS, ligament augmentation reconstruction system;
MBG, modified Broström-Gould.

group for each interval, P \ .001, as did quality of life in
the LARS group, with P values \.001 (0-1 year), .008 to
.014 (1-2 years), and .007 to .023 (2-5 years).
Five years after surgery the mean Tegner activity score
in the LARS group (8.25 6 1.1) was higher than that in the
MBG group (7.2 6 0.9, P = .03).

Complications and Recurrence
There were 3 complications in the LARS group. One
patient complained of irritation of the peroneal tendons
caused by the swivel lock penetrating the posterior cortex
of the fibula, necessitating removal of the remnants of
the anchor 6 months after surgery, followed by complete
resolution of symptoms. Two patients developed a superficial wound infection. One responded to oral antibiotics,
while the other required wound debridement and a period
of intravenous antibiotics in hospital with resolution of the
problem. There were 2 patients lost to follow-up in this
group. To the best of our knowledge, neither patient had
a complication or recurrence of instability.
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There were 2 complications in the MBG group. One patient
developed a pseudoaneurysm, which resulted from damage to
an aberrant branch of the anterior tibial artery immediately
adjacent to the anterolateral portal. This required surgical
excision and was followed by a complete recovery. There
was 1 superficial wound infection that resolved with oral antibiotics. Three patients in the MBG group experienced recurrent ankle injuries. Two patients had clinical and MRI
evidence of recurrent disruption of the ATFL and CFL and
underwent revision surgical stabilization procedures. Their
FAOS data were included only until their recurrent injury.
Another patient sustained a recurrent ankle injury within 3
months of the original surgery and had clinical signs of lateral
instability. However, he did not feel that he was sufficiently
unstable to warrant further surgery and so remained in the
study. He declined having repeat MRI performed.

DISCUSSION
This study found that physically active patients with chronic
lateral ligament instability involving the ATFL and CFL of
the ankle had a superior outcome after a LARS augmentation of a primary repair when compared with the MBG procedure 5 years after surgery in terms of FAOS and Tegner
activity score. Therefore, we reject our null hypothesis.
Over the last few decades, the ‘‘anatomic’’ MBG procedure has become the preferred procedure for lateral ligament instability of the ankle. However, there are
a number of relative contraindications to this procedure,
including generalized ligamentous laxity or joint hypermobility, long-standing lateral ligament instability, failed previous surgery, adverse hindfoot biomechanics, and highdemand athletes.4,20-22,36
These patients constituted 60% of those presenting to
the main author with lateral ligament instability requiring
surgery. The 2 most common groups were those with body
weight .90 kg and generalized ligamentous laxity. Large
body size is a common clinical presentation in any sports
orthopaedic practice, where many of the patients are football players, while the generalized ligamentous laxity may
be disproportionately represented in certain sporting activities, such as dance, swimming, and gymnastics.
Poorer outcomes have been associated with these relative contraindications, and these patients were excluded
from the study to avoid biasing it against the MBG procedure. This limits the generalizability of the results, but this
is the first stage in an ongoing prospective study. The second stage is to compare the outcomes after a LARS procedure between those patients for whom the MBG was
relatively contraindicated and those patients devoid of
such contraindications.
Despite the relative popularity of the MBG procedure,
there is a paucity of high-level scientific research on which
to base this. Most of the studies are relatively short case series
only.15,16,20,28 A meta-analysis was unable to assist the surgeon in choosing the best surgical option for chronic lateral
instability of the ankle as a result of the lack of quality
research.6
There are 3 notable longer-term studies that support the
relative safety and clinical effectiveness of the preferred
MBG procedure. Maffulli et al30 performed a mean 8.7-
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TABLE 4
Changes in FAOS Over the 5-Year Follow-up
Period for the LARS and MBG Groupsa
Intergroup
Comparison

Group
FAOS Subscale:
Time
Pain
0-1 y
1-2 y
2-5 y
Symptoms
0-1 y
1-2 y
2-5 y
ADLs
0-1 y
1-2 y
2-5 y
Sport
0-1 y
1-2 y
2-5 y
Quality of life
0-1 y
1-2 y
2-5 y
Total
0-1 y
1-2 y
2-5 y

LARS

MBG

t Test

MannWhitney U

18.3 6 8.9
1.3 6 3.2
–1.2 6 0.5

10.8 6 7.2
3.1 6 4.0
–1.0 6 0.6

.005b
.138
.56

.004b
.021b
.70

21.8 6 5.1
3.8 6 4.4
–1.9 6 –0.4

12.4 6 6.5
0 6 3.5
–4.2 6 –2.2

.001c
.005b
.002b

.001c
.006b
.004b

24.9 6 12.8
0.3 6 1.6
1.6 6 2.6

17.1 6 7.0
0.7 6 4.0
–1.7 6 –3.0

.021b
.701
.07

.039b
.979
.09

32.7 6 7.2
0.3 6 1.9
1.1 6 4.1

20.7 6 5.4
–3.5 6 3.5
–5.6 6 –0.9

.001c
.001c
.001c

.001c
.001c
.001c

29.8 6 9.1
2.1 6 3.3
0.3 6 1.1

19.7 6 7.0
–1.0 6 4.3
–3.4 6 –4.4

.001c
.014b
.023b

.001c
.008b
.007b

25.5 6 3.8
1.6 6 1.2
–0.3 6 –0.4

16 6 3.3
–0.2 6 2.4
–3.9 6 –3.1

.001c
.006b
.009b

.001c
.001c
.001c

a

Data reported as mean 6 SD, unless otherwise mentioned.
ADLs, activities of daily living; FAOS, Foot and Ankle Outcome
Score; LARS, ligament augmentation reconstruction system;
MBG, modified Broström-Gould.
b
P \ .05.
c
P \ .001.

year follow-up (range, 5-13 years) of 42 patients, 38 of
whom had undergone an isolated ATFL repair. Although
the authors concluded that the procedure was ‘‘effective,’’
\60% of the patients returned to their previous levels of
sport, and almost 40% had radiographic evidence of development or progression of osteoarthrosis. A longer-term study
was conducted by Lee et al,25 who retrospectively reviewed
30 of 38 patients who underwent an ATFL imbrication reinforced with the inferior extensor retinaculum. Patients were
reviewed at a mean 10.6 years (range, 16-35 years) after
surgery. The authors concluded that the long-term results
were good to excellent in most cases but, as in the study
by Maffulli et al,30 only for patients with isolated ATFL injuries, and without a control group. The longest published follow-up study is that of Bell et al,2 who published a case
series of 32 ankles (31 patients). Only 23 ankles (22
patients) could be followed up with a single numeric evaluation (FAOS) at a mean 26.3 years (range, 24.6-27.9 years)
after a Broström or similar procedure. There was no baseline measurement of the FAOS and no control group in
this study, which makes any sort of comparison difficult.
In addition, data from approximately one-third of patients
in this case series were not available.
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So et al38 completed a more recent systematic review on
the longevity of the MBG for lateral ankle instability. None
of the studies included had a comparison group, and most
were retrospective. The outcome of interest was the
incidence of revision surgery rather than a patient- or
physician-scored outcome. These authors also thought
that higher-quality, long-term studies are required before
any conclusions can be drawn with regard to the longterm efficacy of the MBG procedure.
Although the MBG is apparently safe, a number of concerns have been raised. These include the strength of the
repair achieved after imbrication of tissues that have
already been damaged,1,15,19,22,29 the difficulty in repairing
the CFL that is extracapsular in location,41 and the effect
that inclusion of the inferior extensor retinaculum has on
the biomechanics of the hindfoot.24
Researchers showed that the standard Broström repair
results in a structure that is 50% weaker than the native
ATFL immediately after repair.50 Attempts were made to
improve the strength of the anatomic reconstruction with an
appropriately positioned autograft.41 However, the harvesting
of bone–patellar tendon or quadriceps autograft is associated
with complications,7,10,14,26,31,39 while the use of allograft is
associated with a higher failure rate9 when used for anterior
cruciate ligament reconstruction. A synthetic ligament could
obviate any such problems, but its use for anterior cruciate ligament reconstruction has largely been abandoned owing to the
risk of synovitis and osteoarthritis of the knee.8,13,27,37,40,49 We
have no knowledge of this complication occurring with extracapsular use of the LARS ligament.
This third-generation polyethylene synthetic ligament
was designed to act as an isometric scaffold to allow the
remnants of the natural ligament to heal. Unlike anterior
cruciate ligament reconstruction, preservation of the remnants of the LCL complex is relatively easy, and the isometric attachment points are more accurately defined at
surgery. The ankle joint is a far more constrained joint
than the knee and more reliant on the bony constraints
than the extra-articular soft tissues. Therefore, this synthetic device may be more suitable for ankle LCL reconstruction and, if placed in an extracapsular location, may
be free of the risks of polyethylene synovitis. The strength
of the MBG procedure is, at least initially, dependent on
the strength of synthetic sutures and/or anchors and, in
this regard, is similar to the LCL augmentation procedure.
In vitro studies showed that the LARS ligament can act
like a scaffold for the healing native ligaments with cellular ingrowth after the seeding of human fibroblasts onto
the LARS.47 In this way, the LARS differs from other synthetic devices used to act as an internal brace or ligament
augmentation device. A previous 2-year randomized controlled trial demonstrated superior clinical outcomes after
the LARS procedure relative to the MBG, with similar surgical techniques and a similar risk of complications.32
Although our study design did not include the performance
of radiographs, patients are part of an ongoing prospective
study, and should symptoms suggestive of arthritis
develop, they will be appropriately investigated.
Our study does have a number of weaknesses. The
length is only 5 years and therefore may not be long
enough to make any conclusions about the incidence of
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osteoarthritis or the longevity of the procedure. However,
the study is part of ongoing prospective research. The
data analysis was performed when the study size was of
sufficient power to answer the hypothesis. The data were
complete for only 41 patients, but a power analysis confirmed that the sample size was sufficiently large to detect
a clinically significant difference in FAOS and Tegner
activity levels. Although these are patient-scored subjective outcomes, they represent important outcomes that
were validated for use with lateral ankle instability. Potentially more objective tools may have included physical
assessment, radiographs, and MRI, but their correlation
with patient satisfaction is unknown. The exposure to
additional radiation and/or expense, when not clinically
indicated, was deemed an unacceptable departure from
the normal treatment of patients for ethics approval. However, these patients are part of an ongoing prospective
study, and should they develop features suggestive of
degenerative joint disease or other pathology, they will
be investigated as appropriately and reported in future
studies. The rehabilitation protocol used during the first
6 weeks after surgery is relatively aggressive. After the
first postoperative review and wound check, patients are
allowed to perform active range of motion in all directions
except inversion-supination, as well as weightbearing as
tolerated while wearing the protective brace. This protocol
may be too aggressive for the MBG procedure and may
have biased the study against this technique. Another
weakness in the design was the fact that blinding was
not possible, as the LARS procedure requires 2 additional
small incisions. However, given these weaknesses, the current study demonstrated the clinically superior outcome in
FAOS results and Tegner activity levels at midterm followup for this group of patients after the extracapsular use of
LARS for ankle LCL reconstruction relative to the MBG
procedure, with a similar risk of complications.
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