Treatment of chronic lateral ankle instability using the Brostrom-
Gould procedure in athletes: long-term results
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Abstract

Purpose: this study was conducted to evaluate long-
term results following treatment of chronic lateral
ankle instability using the Brostrém-Gould technique
in athletes.

Methods: cighteen athletes involved in competitive
sports at different levels, who suffered from chronic
lateral ankle instability, underwent Brostrém-Gould
ligamentoplasty between 2000 and 2005. The results
of the surgery were evaluated using the American
Orthopaedic Foot and Ankle Society (AOFAS) scale.
Results: the results at 10-15 years of follow-up were
excellent in 94.5% of these cases and good in the
remaining 5.5%. An increase of 31.2 points in the
AQOFAS scale score was recorded at follow-up (with
the score rising to 98.8, from 67.6 preoperatively). All
the athletes returned to their respective sports at the
same level as prior to the surgery. Imaging at long-
term follow-up showed no signs of arthritic degenera-
tion.

Conclusions: the results of this study show that the
Brostrom-Gould technique is an effective procedure
for the treatment of chronic lateral ankle instability in
the athlete, giving excellent long-term results.

Level of evidence: therapeutic case series, level IV.

Keywords: ankle, instability, reconstruction, ligament,
Brostrém-Gould.

Introduction

The stability of the ankle joint is provided by three
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groups of ligaments: the lateral ligaments, the tibio-
fibular syndesmosis and the medial ligaments. The
lateral ligaments comprise the anterior talofibular
ligament, the calcaneofibular ligament and the
posterior talofibular ligament. The calcaneofibular
ligament is an extra-capsular cord-like structure that
stabilizes both the tibiotarsal (ankle) joint and the
talocalcaneal (subtalar) joint. The posterior talofibu-
lar ligament is the strongest of the lateral ligaments
(1, 2). A structure that is not, in itself, a mechanical
stabilizer of the ankle but is important in the execu-
tion of the surgical technique in question is the
extensor retinaculum, whose anatomy and function
have been described in detail by Marconetto and
Parino (3). Microscopically, its structure appears
richly innervated with free endings and Pacinian coz-
puscles, which seems to indicate a more propriocep-
tive than mechanical function. Indeed, the extensor
retinaculum, by activating the eversor muscles,
exerts a positive effect on the stability of the ankle
and also of the subtalar joint.

Conservative treatment of ankle ligament injuries
does not always result in anatomical and functional
healing of the injury itself or resolve the instability,
and it may, in time, lead to secondary osteoarthritis.
Moreover, the ankle is influenced by the morphology
of the foot; cavovalgus is the morphotype that most
predisposes to the risk of recurrent sprains in supina-
tion. The clinical picture may therefore be one of
instability or laxity alone, or instead the two conditions
may be associated. There exist numerous surgical
techniques (over 50 described in the literature) (4) for
treating chronic instability due to laxity caused by
external ankle ligament injury. The most widely used
include techniques that use the peroneus brevis ten-
don, such as the Watson-Jones, Evans, Larsen,
Chrisman-Snook and Pisani (associated with subtalar
stabilization) techniques; methods involving the use of
a drawbridge-like fibular periosteal flap, such as the
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Chiappara-Rettagliata and Priano (with arthroscopic
assistance) ones; and methods involving direct repair
of the ligaments, such as: the Brostrém and Brostrém
technique modified by Gould.

The present study evaluates long-term results of the
Brostrdm-Gould technique used for treatment of
chronic lateral ankle instability in athletes.

Methods

We conducted a retrospective study of a consecutive
series of athletes affected by chronic lateral ankle
instability, who were treated surgically using the
Brostrdm-Gould technique between 2000 and 2005.

FParticipants

The criteria for inclusion in the study were the follo-
wing: chronic lateral ankle instability with failure of
previous conservative treatment (pharmacological
treatment, braces, physical therapy and active exercise
programs) and participation in competitive sports.
Diagnosis of lateral ankle instability was initially based
on the clinical history (self-reported episodes of insta-
bility associated with pain during normal walking, par-
ticularly on uneven ground, with progressive limita-
tion of sports activities). Clinical examination consi-
sted of the anterior drawer test at 20° of plantar fle-
xion, to evaluate the anterior talofibular ligament, and
the talar tilt test, involving application of inversion
force, to evaluate the calcaneofibular ligament. The
findings were compared with the healthy side and con-
firmed on stress radiographs performed bilaterally
using the Telos stress device. Complete rupture of the
anterior talofibular ligament with intact calcancofibu-
lar ligament and posterior talofibular ligament were
also documented on ultrasound and magnetic reso-
nance imaging,

Patients with osteochondral lesions and/or lesions of
the tibiofibular syndesmosis were excluded from the
study.

Intervention

The patient was placed supine under spinal anesthesia
and a pneumatic tourniquet was placed at the root of
the thigh. A linear incision was performed along the
anterior margin of the distal fibula starting 5 cm pro-
ximal to the apex of the fibula and ending, after cur-
ving downwards and posteriorly, several cm before the
peroneal tendon sheath. This was therefore a shorter
incision than the one used in the classic technique,

given that the patients being treated with this method
did not present associated calcaneofibular ligament
injuries. We were careful to avoid injuring the superfi-
cial peroneal nerve anteriorly, while the sural nerve,
being posterior to the peroneal tendons, was located
in an area that was sufficiently distant from the inci-
sion. We continued the dissection until the joint cap-
sule was reached and simultaneously identified the
inferior extensor retinaculum. We left 3 mm of capsu-
lar tissue inserted in the fibula. Within the joint capsu-
le, the anterior talofibular ligament was identified as a
thickening of the capsule (Fig. 1). We sutured the dis-
tal remnant of the anterior talofibular ligament
directly to the fibula, anchoring it to the periosteum
and suturing it over the abovementioned capsular tis-
sue using mattress sutures (Fig. 2). Then the extensor
retinaculum was isolated (Fig. 3), pulled over the sutu-
re and anchored to the fibula (Fig. 4). We completed
the repair by suturing the subcutaneous layer and skin
and protected the joint with a soft bandage. The day
after surgery all the patients were fitted with a protec-
tive ankle brace with two valves and permitted to load
the joint very lightly (i.e. to graze the floor) when
using two crutches. From the fifteenth day post-sur-
gery, walking was allowed with partial loading (pro-
gressively increasing), and a re-education program was
started with flexion-extension exercises of the ankle
and knee followed by exercises to strengthen the pero-
neal tendons and proprioception exercises. Running
was resumed from the third month post-surgery and
the patients gradually returned to their sporting activi-
ties as from the fourth month post-surgery, with pro-
tective taping used for a further two months.

Fig. 1. The capsule and the remnant of the anterior talofibular liga-
ment are isolated, sectioned and sutured.
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Fig. 2. The capsule and the remnant of the Fig. 3. The surgical forceps show the exten- Fig. 4. Suturing of the retinaculum over the cap-
anterior talofibular ligament are sutured sor retinaculum which will be pulled and sular repair.
(using mattress sutures) to the fibular perio- sutured to the fibula (Gould’s modification).

steum.

Outeome measurement

Results were evaluated using the American Orthopaedic
Foot and Ankle Society (AOFAS) scale, which gives a
maximum score of 100 and evaluates pain (40 points),
functional status (50 points) considering functional limi-
tation, use of supports, distance covered, ground cha-
racteristics, step alterations, sagittal movements, etc., and
alignment of the foot with the ground (10 points). In
addition, a podoscopic examination was performed and
standard radiographs were taken.

Results

Of a total of 22 patients surgically treated between
2000 and 2005 and meeting the study inclusion crite-
ria, four were lost to follow-up over the years.
Therefore, the final study sample comprised 18
patients (11 males, 7 females), who were aged between
17 and 32 years (mean 21.5 years) at the time of sut-
gery. The right side was affected in 12 patients and the
left side in six. The duration of instability ranged from
a minimum of one year to a maximum of four years.
All the patients practiced a sport at competitive level,
specifically: soccer (n=8), tennis (n=1), artistic gymna-
stics (n=2), basketball (n=2), athletics (n=1), dance
sports (n=1), and volleyball (n=3). Preoperative failed
treatments consisted of immobilization in a plaster
cast and rehabilitation in 10 patients, while the remai-
ning eight patients had previously been treated with
braces and then undergone rehabilitation.

All the patients were reassessed after an interval of
time ranging from a minimum of 10 years to a maxi-
mum of 15 years. No perioperative infectious, vascu-
lar or neurological complications were observed in any

patient. The AOFAS score rose from a mean of 67.6
before surgery to a mean of 98.8 at the final follow-
up, corresponding to a mean increase of 31.2 points.
The long-term results were excellent in 94.5% of the
cases and good in the remaining 5.5%. There were no
unsatisfactory results in this series of patients.

In detail, the results were the following. Pain was
absent in 17 patients, and occasional in one; likewise,
walking was normal in 17 patients, while one had
occasional difficulties, when walking on uneven surfa-
ces. No case had presented severe lameness and gait
difficulties. Ankle flexion-extension movement was
complete in all cases without secondary stiffness; two
patients showed moderate limitation of supination.
With regard to the mechanical alignment of the ankle,
the findings were a moderately positive anterior dra-
wer in one case and anterior-posterior stability in the
remaining cases, while all the cases showed varus-val-
gus stability. As for the alignment of the heel and
footprint, one patient had calcaneal valgus and flat-
footedness; another had calcaneal varus. These abnot-
malities predated the surgical treatment.

All the patients were submitted to a podoscopic exa-
mination to document support abnormalities. In 15
subjects the foot showed normal alignment of the
heel and an unremarkable footprint; one patient had
bilateral cavus foot, one had a mild calcaneal
varus deformity ipsilateral to the lesion, and another
had a moderate calcaneal valgus deformity with first-
degree flat foot ipsilateral to the lesion.

Radiographic examination showed no signs of arthri-
tic degeneration in any of the cases treated.

All the patients returned to their vatious sporting acti-
vities, practicing them at the same level as prior to the
surgery. Furthermore, the surgery did not affect any
patient’s eventual decision to stop practicing their
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sport; indeed, this decision depended exclusively on
personal choice or on the passing of time, and was
independent of the surgical treatment received.

Discussion

The present study showed excellent long-term results in
athletes affected by chronic ankle instability treated with
the Brostrém-Gould ligamentoplasty technique. In
accordance with the literature, we obtained extremely
satisfactory results with this surgical technique, which
proved to be simple and rapid, and free from intra- and
post-operative complications. It did not necessitate the
sacrifice of tendons that is required by other techniques,
and the post-operative course was relatively pain free
and easily tolerated by the patients. The authors attached
considerable importance to the preoperative radiogra-
phic examination performed using the Telos stress devi-
ce, since today this is, objectively, probably the most
appropriate technique for determining talar translation
and talar tilt. While aware of the reproducibility limits of
this examination, in agreement with most authors, we
take 9 mm of anterior translation and 15° of talar tilt as
limits of normality (5). We feel that performing an arth-
roscopy step before proceeding with the ligament
reconstruction is helpful in cases with associated and
documented intra-articular pathology, as it allows this
problem to be properly addressed in the course of the
same procedure (6-8). The excellent stability obtained
with the Brostrom-Gould method in these treated cases,
followed up after an interval of 10-15 years, their rapid
recovery of joint function, and their return to sport are
all factors that convince us to continue using this surgi-
cal technique and encourage us to use it in injuries of
the calcaneofibular ligament, as suggested by the inven-
tor of the technique. Bell et al. (9) reported long-term
results obtained when using this method to repair the
calcaneofibular ligament in a sizeable active duty military
population. The results in these patients at 26.3 years of
follow-up were found to be excellent or good in 91% of
the cases. Corte-Real et al. (10) obtained good results
with a low incidence of major and minor complications.
Nery et al. (11) stated that the arthroscopic Brostrém-
Gould-assisted technique could be a viable alternative to
the gold-standard Brostrém-Gould procedure, as it
allows the treatment of intra-articular lesions. Wainright
et al. (12) recently reported improved ankle joint kine-
matics in unstable ankles after modified Brostrom-
Gould repair, with a significant decrease in anterior
translation and internal rotation of the talus. The clinical

evaluation criteria applicable to joints repaired using the
Brostrom-Gould technique are not yet standardized.
Buerer et al. (13), comparing four different scores, found
a high rate of satisfaction in terms of articular mobility,
albeit in the presence of a disparity of long-term outco-
mes. Cadaveric studies have shown greater mechanical
stability obtained with the modified Brostrém technique
as opposed to Watson-Jones and Chrisman-Snook
reconstructions (14, 15), especially in competitive athle-
tes, which encourages us to apply this method in this
specific category of athletes in particular.
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