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Abstract

Purpose The aim of the present study was to assess the long-term outcomes of the treatment of chronic ankle instability
(CAI) with a four-step protocol.

Methods Fifty-four patients with isolated anterior talo-fibular ligament (ATFL) lesion suffering from CAI who underwent
surgical treatment between 2000 and 2009 were assessed. All the patients underwent a four-step protocol including synovec-
tomy, debridement of ATFL lesion borders, capsular shrinkage, and 21-day immobilization and nonweightbearing. Median
age at surgery was 31.6 years (18—48). Patients were examined preoperatively and at follow-up. Clinical assessment included
the American Orthopaedic Foot and Ankle Society (AOFAS) ankle and hindfoot scoring system, Karlsson—Peterson score,
Tegner activity level, and objective examination comprehending range of motion (ROM) and manual laxity tests.

Results AOFAS (preoperative, 64.8; postoperative, 92.4; p <0.001) and Karlsson-Peterson score (preoperative, 62.5; post-
operative, 88.8; p <0.001) significantly improved after a median 11 years follow-up (7-16 years). Similarly median Tegner
activity level significantly increased at follow-up compared to pre-operatory status (6.0 and 4.0 respectively, p <0.001).
Objective examination documented a statistically significant improvement in terms of ankle stability compared to pre-
operative manual laxity tests, with negative anterior drawer test observed in 48 (88.9%) patients (p <0.001). Sagittal ROM
was full in 50 patients (92%). Nine patients had subsequent ankle sprains (15.6%), two patients required further surgery,
while seven were treated conservatively. No major complications were reported.

Conclusion Satisfying subjective and objective clinical outcomes in selected patients with isolated ATFL lesion suffering
from CAI were reported with a treatment protocol including arthroscopic synovectomy, debridement of ATFL remnants,
capsular shrinkage, and immobilization. These findings are of clinical relevance because they provide a suitable minimally
invasive method for the treatment of mild to moderate ankle instability.

Level of evidence Level IV
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Introduction

Chronic ankle instability (CAI) is a condition of residual
pain and persistent perception of giving way usually follow-
ing multiple ankle sprains [10]. The degree of instability is
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usually in accordance to the involvement of the lateral liga-
mental complex, ranging from mild to serious symptoms,
and therefore requiring a tailored approach according to its
severity [32].

The Brostrom—Gould procedure is considered the gold-
standard treatment [3, 9, 17, 19, 23] of mechanical joint lax-
ity, while in the presence of concomitant ankle and subtalar
joint instability, a reconstruction of the lateral ligamental
complex with tenodesis is preferable [2, 14-16, 18, 25, 31,
33, 35]. However, in a significant percentage of patients,
only the anterior talo-fibular ligament (ATFL) sustains an
injury, and patients complain of mild symptoms such as
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impairment of ankle proprioception and anterolateral pain
[26, 28].

Arthroscopic techniques encompassing thermal-assisted
capsular shrinkage have been proposed for the treatment of
mild chronic lateral ankle instability [6, 13, 20, 24, 29, 30].
However, controversy exists on the effectiveness of thermal
shrinkage for the treatment of CAI, and scientific evidence
supporting its long-term efficacy is insufficient to draw any
firm conclusions, as the level of evidence of existing studies
is rather small [36].

A protocol consisting of four-step operative procedures
aiming to improve the functional outcomes and reduce the
recurrence of laxity in the long term in patients with ATFL
lesion has been implemented in our unit. The procedure
includes synovectomy, debridement of ATFL lesion bor-
ders, capsular shrinkage, and 21-day immobilization and
nonweightbearing.

The aim of the present study was to retrospectively evalu-
ate the long-term outcomes of patients with isolated ATFL
treated according to the local protocol. Our hypothesis
was that a four-step operative procedure—including syn-
ovectomy, debridement of ATFL lesion borders, capsular
shrinkage, and 21-day immobilization and nonweightbear-
ing—would provide improvement in functional outcomes
and a low rate of recurrence of laxity in the long term.

Materials and methods

The study was conducted in accordance with the ethical
standards of the institution and with the 1964 Helsinki dec-
laration and its later amendments or comparable ethical
standards. Informed consent was obtained from all patients.
Ninety patients suffering from mild ankle instability and
anterolateral pain unresponsive to at least 6 months of con-
servative treatment underwent surgery between 2000 and
2009. Inclusion criteria were isolated ATFL incompetency
documented by magnetic resonance imaging (MRI) and
manual laxity tests, absence of multiple ligament insuf-
ficiency or cartilage defects requiring treatment. Patients
were included whenever positivity to anterior drawer test in
plantarflexion compared to contralateral side was detected,
or in the presence of anterior talar slight movement (cor-
responding to grade 1) in neutral position. Patients positive
to anterior drawer test greater or equal than a grade 2 or to
talar tilt test were excluded.

All of them underwent an operative procedure including
synovectomy, debridement of ATFL lesion borders, capsular
shrinkage, and 21-day immobilization and nonweightbear-
ing. Surgical operations and rehabilitation protocol were
carried out according to those described by the authors in a
previous paper [29]. All the operations were performed by
the same experienced senior surgeon.

Outcome measures

Patients were examined preoperatively and at follow-up.
Clinical assessment included the American Orthopaedic
Foot and Ankle Society (AOFAS) ankle and hindfoot scor-
ing system as primary outcome, Karlsson—Peterson score,
Tegner activity level and objective examination compre-
hending range of motion (ROM), anterior drawer and talar
tilt test. Anterior drawer test was regarded as positive either
when anterior talar translation (corresponding to grade 1) in
neutral position was observed or when increased laxity in
plantarflexion compared to contralateral side was detected.
Talar tilt was regarded as positive if the talar tilt angle on the
injured was more than 6° compared to the contralateral side,
or had a value greater than 10°. Complications such as infec-
tion, deep thrombosis, neurovascular injuries and recurrence
of ankle sprains were recorded. Patients were asked if they
would have undergone surgery again. An expert observer
performed clinical assessment.

Statistical analysis

IBM SPSS Statistics for Windows®, Version 21.0 (IBM
Corp., Armonk, USA) was used to analyse data. The non-
normal distribution of the measured variables was verified
using the Shapiro—Wilk test. Wilcoxon signed-rank test for
related samples was used to compare the pre-operative and
follow-up status. Statistical significance was established at
p <0.05. A power analysis was performed to verify that the
study sample achieved a power of 80%. A sample size of 17
patients was calculated to detect a minimal clinically impor-
tant difference of at least 10 points in AOFAS score between
pre- and post-operative status.

Results

Fifty-four patients (60% of the original group) were success-
fully contacted and were available for clinical examination
after an average follow-up of 11.5 years (7-16). Mean age at
surgery was 31.6 years (18—48). Thirty-two were male and
22 female. Patient demographics are reported in Table 1.
Forty-two patients (77%) were amateurs, eight (14%) prac-
ticed sport at competitive level, while four (7%) were seden-
tary. Most (n=38, 70%) practiced noncontact sports; sixteen
patients (30%) practiced contact sports.

Mean AOFAS, Karlsson—Peterson and Tegner scores
significantly increased at follow-up compared to pre-oper-
atory status, showing a statistically significant difference
(p <0.05). A detailed overview of the results of clinical
assessment is shown in Table 2. All patients complained
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Table 1 Patient demographics

and anthropometric data No. of patients >4

Gender
Male 32
Female 22

BMI (SD) 24.7 (2.1)

Age at surgery in 31.6 (8.1)
years, mean (SD)

BMI body mass index, SD

standard deviation

giving-way symptoms before surgery and were positive to
anterior drawer test in plantarflexion. None of the patients
was positive to talar tilt test. Objective examination at fol-
low-up documented a statistically significant improvement
in terms of ankle stability compared to pre-operative manual
laxity tests, with negative anterior drawer test observed in
48 (88.9%) patients (p <0.05). Sagittal ROM was full in
50 patients: three subjects experienced five degrees dorsi-
flexion limitation compared to the contralateral side. In one
patient, 10 degrees dorsiflexion limitation was observed.
Nine patients underwent subsequent ankle sprains (15.6%),
in two patients requiring further surgery, while seven were
treated conservatively. In two patients, damage to the super-
ficial branch of the peroneal nerve occurred which patients
referred to as altered sensation in the anterolateral aspect of
the foot. All patients stated that they would have undergone
surgery again. None reported swelling, neither at rest nor
during or after activities. No infection, deep thrombosis, or
any other major complications were reported.

Discussion

The most important finding of the present study is that the
four-step approach proposed appears a suitable treatment
option in patients with isolated ATFL lesion suffering from
CAL It provides improvement in clinical and functional
results with a low percentage of complications after an aver-
age follow-up of 11.5 years.

It has been reported that in a significant percentage of
patients reaching 80%, only the ATFL sustains an injury, and
the patient refers persistent anterolateral pain and subjective

instability secondary to impairment of ankle proprioception,
the so-called micro-instability [26]. Micro-instability rep-
resents a frequent but minor pattern of CAI affecting the
ATFL’s superior fascicle accounting for the persistence of
symptoms following multiple ankle sprains, which clinical
examinations and stress radiograph may not be sensitive
enough to detect [26]. ATFL superior fascicle, an intra-
articular structure, tenses during ankle plantar flexion and
relaxes during dorsiflexion [8], and for this reason, its ten-
sion should be assessed by performing anterior drawer test
in plantarflexion. In our case series, only patients suffering
from a subjective feeling of giving way with isolated ATFL
lesion documented by MRI and positivity to anterior drawer
test in plantarflexion were included.

Previous studies demonstrated improvements in clinical
and functional outcomes following arthroscopic thermal
capsular shrinkage in patients affected by moderate chronic
ankle joint laxity [6, 13, 20, 24, 29, 30]. According to a
recent systematic review, thermal stabilization procedures
possess the same advantages of the Brostrom technique and
are technically simple with a short recovery time [21]. How-
ever, despite short-term promising clinical results, contro-
versy exists on the effectiveness of thermal shrinkage for
the treatment of CAI, and scientific evidence supporting its
long-term efficacy in restoring ankle laxity is insufficient to
draw firm conclusions [36].

Vuurberg et al. [34] reported a high recurrence rate of
ankle sprains (68%) after a period of 12—14 years from cap-
sular shrinkage in a retrospective study on patients affected
by CAI, despite improved subjective results and satisfy-
ing functional outcomes. Authors conclude in view of the
high percentage of patients sustaining subsequent inversion
sprain, that arthroscopic capsular shrinkage is not recom-
mended as joint stabilization procedure in patients with CAI
[34].

The discrepancy between studies may be related to the
differences among inclusion criteria of the patients treated,
as some authors discourage from adopting this approach in
case of mechanical CAI [21] and to the variability in post-
operative protocols [36]. In fact, the definition of “CAI”
itself is not clear, as it encompasses different degrees of ana-
tomical incompetence and symptoms, ranging from minor
discomfort to severe tibiotalar and subtalar laxity. Such

Table 2 Overview of the results
of clinical assessment

Pre-operative Post-operative p value
AOFAS scale, mean (SD) 64.8 (SD9.1) 924 (SD17.2) <0.001
Karlsson-Peterson score, mean (SD) 62.5 (SD 5.6) 88.8 (SD 9.4) <0.001
Tegner activity level, median (range) 4 (3-6) 6 (3-10) <0.001
Positive anterior drawer test, no. (%) 54/54 (100%) 6/54 (11.1%) <0.001
Positive talar tilt test, no. (%) 0/54 (0%) 0/54 (0%) n.s.

AOFAS American Orthopaedic Foot and Ankle Society, SD standard deviation
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an heterogeneity of pathologic conditions included under
the same definition poses inherent challenges to clinical
decision-making and can lead to uncertainty in which form
of treatment should be performed. For these reasons, we
believe that clinical outcomes could be enhanced by assess-
ing the severity of ankle instability according to the involve-
ment of the anatomic structures which are affected in this
pathologic condition.

Taking this in consideration, patients with isolated ATFL
lesion suffering from minor symptoms of instability may
benefit from a minimally invasive arthroscopic approach,
while patients with severe ligamentous laxity could benefit
from a lateral fibulotalocalcaneal ligament (LFTCL) com-
plex repair or tenodesis procedure.

Several factors have to be considered which may justify
the long-term favourable results reported in our study. First
of all, patient selection is crucial benefit from this treatment
strategy. An accurate pre-operative evaluation including
manual laxity tests and imaging is fundamental to deter-
mine the extent of the anatomic involvement, as this surgi-
cal approach does not apply to cases in which concomitant
LFTCL complex impairment is present. In addition, this
underlines the importance of the endoscopic approach in
clinical practice, which allows the assessment of ATFL and
adjacent capsular status and the treatment of associated
intra-articular pathology. In our case series, only patients
with isolated ATFL lesion were included. ATFL’s superior
fascicle is an intra-articular structure continuous to the joint
capsule, an anatomical situation which allows its accessibil-
ity during ankle arthroscopy [5, 22, 28].

Eventually, the rehabilitation protocol applied consisted
of bracing with non-weightbearing for 3 weeks. According
to current literature, no consensus exists on the postoperative
protocol to apply following thermal shrinkage, as weight-
bearing following surgical treatment varies between stud-
ies, ranging between 3 and 5 days [6, 34], and 2-3 weeks
[13, 20, 24, 29, 30]. The importance of prolonged immo-
bilization and non-weightbearing to prevent lengthening
of the treated tissue after thermal shrinkage allow effective
reduction in capsular volume and ultimately restore micro-
instability should be stressed [29]. A period of 7-10 days
may not be sufficient to allow the shortening of collagenous
fibres within the connective tissue [1, 4, 7]. The postopera-
tive protocol requiring 20 days of immobilization and non-
weightbearing may be the reason of the lower rate of ankle
sprain recurrence reported in the present study in the long-
term compared to the study by Vuurberg et al. [34], in which
postoperative compression bandage and non-weightbearing
were kept for 3-5 days, thus allowing early mobilization
and walking.

These results fit into current knowledge, and are com-
patible with recent findings on ankle microinstability

[5, 27], but also shed light on the importance of rigor-
ous patient selection and appropriate treatment strategy
according to the degree of anatomical incompetence. It
is important to recognize that the ATFL superior fasci-
cle represents the intraarticular part of the ligament and
can be, therefore, treated arthroscopically [5]; in addition,
the examination of the ankle joint in dorsiflexion with-
out distraction allows the visualization of this structure
and is, therefore, preferable when approaching the patient
with this technique [27]. Ankle micro-instability repre-
sents a mild pattern of chronic ankle instability due to an
injury affecting the ATFL’s superior fascicle, as opposed
to classical chronic ankle instability involving the LFTCL
complex [26, 28]. The proposed four-step protocol, which
relies on the selection of patients affected by isolated
ATFL lesion, may, therefore, be a valid therapeutic option
for addressing micro-instability. These findings are of clin-
ical relevance because they provide a safe and effective
minimally invasive method for the treatment of mild to
moderate ankle instability.

The present study is a retrospective cohort, single-
surgeon series, non-comparative in design and includes
a relatively small sample size with a high drop-out rate.
These findings are, therefore, limited in generalizability. A
larger series of prospectively recruited patients as well as
the inclusion of a control group would certainly increase
the validity of the results. Further randomized clinical tri-
als are needed to substantiate these findings.

Conclusion

A four-step treatment protocol including arthroscopic
synovectomy, debridement of ATFL remnants, capsular
shrinkage, and immobilization provided satisfying long-
term subjective and objective clinical outcomes in selected
patients with isolated ATFL lesion suffering from CAI.
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