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Abstract

INTRODUCTION

Lateral ankle instability is one of the most common
and well-recognized conditions presenting to foot and
ankle surgeons. It may exist as an isolated entity or in
conjunction with other concomitant pathology, making
it important to appropriately diagnose and identify
other conditions that may need to be addressed as
part of treatment. These associated conditions may
be a source of chronic pain, even when the instability
has been appropriately treated, or may lead to failure
of treatment by predisposing the patient to ankle
inversion injuries. The primary goal of this editorial is
to provide a brief summary of the common techniques
used in the delayed reconstruction of lateral ankle
ligamentous injuries and present a method we have
successfully employed for over 15 years. We will also
briefly discuss the diagnosis and treatment of the more
common associated conditions, which are important
to identify to achieve satisfactory results for the
patient. We present the outcomes of 250 consecutive
reconstructions performed over the last 10 years and

WJO|www.wjgnet.com

Ankle instability is one of the most common conditions
treated by orthopedic surgeons, especially those
specializing in conditions of the foot and ankle or sports
medicine[1,2]. It is generally accepted that the majority of
these injuries can be treated successfully with conservative
measures, yet there remains a percentage of patients that
go on to suffer from sequelae of the injury. Most patients
with chronic complaints stemming from the initial event,
found to be as high as 20% of individuals sustaining
twisting injuries, complain of stiffness or various
patterns of instability[3-5]. These chronic conditions can
usually be treated with conservative modalities and are
tolerated well by the majority of patients but, in the case
of gross instability or high patient activity level, surgical
intervention may be warranted. Recent literature has
found an association between ankle instability and the
development of osteoarthritis, which may be a cause of
prolonged and worsening symptoms after neglected ankle
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instability[6,7]. Determining which patients may go on to
chronic instability and the appropriate time to intervene
with more aggressive forms of treatment continues to be
a challenge for treating physicians.

rological conditions leading to muscle imbalance. The
heel should be examined for proper alignment because
varus malalignment may lead to recurrent injuries after
treatment, or failure of ligamentous reconstruction.
Most advocate conservative treatment for acute ligamentous injuries although there is some evidence that
suggests that early surgical intervention leads to a lower
incidence of chronic instability[3,9,20-22]. There is no reliable
objective criteria that we are aware of that can be used to
help dictate whether one will proceed to chronic instability after an acute injury. Once a patient does present with
these symptoms after failure of conservative means, surgery should be considered. Such complaints in patients
with high activity levels, when combined with positive
findings on physical exam, may best be addressed with
surgical reconstruction of the injured ligaments.

PATHOGENESIS
Colville described reconstruction of the lateral ligamentous complex of the ankle after a combined inversionplantar flexion injury of the foot, which led to rupture
of the ankle joint capsule, anterior talofibular ligament
(ATFL) and the calcaneofibular ligament (CFL) [8].
Brostrom, well known for his contribution to the diagnosis and treatment of ankle instability, found that 27%
of patients evaluated for ankle injuries with ATFL disruption had concomitant CFL involvement. Fifty eight
percent of these patients had increased inversion of the
ankle when compared to the uninvolved extremity[9].
Advanced imaging may not be necessary in the evaluation of all patients with ankle inversion injuries but, when
obtained, rarely show injury to the posterior talofibular
ligament, even in the setting of ATFL and CFL disruption[10]. On the other hand, MRI evidence of ATFL disruption may not be clinically significant. MRI has proven
useful in the evaluation of chronic ankle discomfort after
recurrent ankle injuries, especially when attempting to
identify associated injuries, such as osteochondral injuries
or peroneal pathology. One should keep in mind, however, that a normal MRI does not preclude ankle instability.

SURGICAL OPTIONS
The surgical treatment of lateral ligamentous injuries can
be classified as either anatomic or non-anatomic reconstructions. Brostrom popularized an anatomic technique
for the repair of ligamentous injuries, while Kalsson et
al found that a delayed anatomic reconstruction was also
possible[9,17]. These reconstructions aim at re-establishing
continuity to both the ATFL and CFL through direct
repair, which may further be augmented with an imbrication of the inferior retinaculum[23]. Longitudinal, transverse and oblique incisions have been described and selection should be dictated by any associated pathology[24].
Typically on gross examination a redundant and incompetent ligamentous complex is identified. The ligaments
should be identified and directly repaired at a length that
provides sufficient tension to stabilize the ankle.
Non-anatomic ligamentous reconstructions, such as
the Evans, Watson-Jones and Chrisman-Snook procedures, have been described in the literature[10,25-32]. These
procedures involve rerouting of a slip of autogenously
harvested tendon to impart stability to the ankle and subtalar joint. Stiffness, arthritis and complications associated
with tendon harvest have been attributed to these techniques, yet they may still have an important role in ligamentous reconstruction. Non-anatomic reconstructions
may best be suited for those patients with long-standing
instability, hypermobility or a failed anatomic repair[17].
Unlike the original technique described by Brostrom,
our preferred approach to lateral ankle ligament reconstruction is to begin with an arthroscopic evaluation and
treatment (Figure 1) of any intraarticular pathology, when
indicated. This is undertaken with a 2.7 mm arthroscope
and a low-pressure calf tourniquet. The joint and syndesmosis are inspected and articular injuries or intraarticular
scar formation may be addressed. Any gross instability of
the syndesmosis may need to be addressed with a separate
stabilization technique, which is outside the scope of this
editorial. When peroneal pathology is identified through a
thorough preoperative evaluation, a posterolateral portal

DIAGNOSIS
Patients with ankle instability typically present for treatment after sustaining a severe twisting injury which has
progressed to recurrent sprains. The severity of the injury has been linked to the clinical presentation, such that
those patients who are unable to bear weight or return to
sport immediately after the injury or have difficulty walking on uneven surfaces usually have, at the very least, a
complete rupture of the ATFL[11].
Diagnosis is typically based on clinical findings and
is made when there is increased laxity on anterior drawer
and inversion testing compared to the contralateral ankle.
An attempt to isolate rotational instability of the ankle
helps to identify if there is an injury to the syndesmosis.
Other findings in these high ankle sprains include inability
to perform a single leg hop on the involved side, a positive squeeze test and pain with external rotation of the
ankle. Some advocate the use of stress radiographs in the
workup of ankle laxity, while others question the validity
of this modality[12-19]. The use of the Telos device aims to
more objectively quantify the degree of instability[16, 17].
In order to ensure optimal results in treating patients
with ankle instability, it is of utmost importance to identify and treat pathology that may be a result of, or lead
to, ankle instability. Examples of associated pathology
include osteochondral defects, peroneal injuries and neu-
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A

B

Figure 1 Portal Placement and set-up for ankle arthroscopy.

Figure 3 Identification (A) and isolation (B) of a branch of the superficial
peroneal nerve.

explored if arthroscopy was not first performed.
Reconstruction is then begun with placement of multiple, interrupted, nonabsorbable sutures in the capsule,
ATFL and CFL, allowing for later sequential imbrication
(Figure 4). The sutures are tied with the foot positioned
in an eversion, followed by advancement of the inferior
retinaculum over the imbricated repair (Figure 5), which
is secured to the fibula with suture or suture anchor. A
layered closure is then performed, followed by placement of a soft dressing and a supportive boot or splint.
Two hundred and fifty patients who underwent surgical reconstruction of their lateral ligamentous structures
by a single surgeon between 1998 and 2008 were contacted for interview. Patients were included in the study if
they underwent lateral ankle ligament reconstruction due
to symptomatic instability with sporting activity and activities of daily living despite a course of conservative management. All patients had more than three instances of
what they considered significant instability, with findings
on physical exam that included ecchymosis, diffuse soft
tissue swelling, pain along the course of the ATFL and
CFL and an inability to bear weight immediately after the
injury. The majority of patients in this study listed Australian Rules football, basketball, netball or soccer as the
sporting activity during which the initial injury occurred.

Figure 2 Placement of a curved, anteriolateral skin incision between the
superficial peroneal nerve and peroneals, just distal to the fibula.

may be used for tendoscopy and tendon debridement or
for a more thorough evaluation when the preoperative
evaluation was equivocal. This portal may later be incorporated into a longitudinal incision for ligamentous reconstruction, which allows for treatment of any peroneal
pathology in an open fashion.

SURGICAL TECHNIQUE
Our incision is dictated by other pathology and ensures
exposure of the lateral ligamentous complex, inferior
retinaculum and the peroneal tendons, if necessary
(Figure 2). Dissection through the subcutaneous tissue
is performed in line with the incision, protecting any
branches of the superficial peroneal nerve when identified
(Figures 3A and 3B). The ATFL, CFL and anterior joint
capsule are identified, allowing for mobilization and
retraction of the inferior retinaculum. Careful dissection
is made at the level of the CFL in order to prevent injury
to the peroneal tendons. The anterior joint capsule is then
incised transversely, leaving a stump of capsule attached
to the fibula for later repair. The ankle joint may now be
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Figure 4 Interrupted suture placement in the lateral ligamentous complex.

Figure 5 Imbrication of the lateral structures with a retinacular reinforcement.

Patients with a varus heel alignment or peroneal weakness
due to a neurologic condition were excluded from the
study.
The most commonly encountered concomitant injuries at the time of lateral ligamentous reconstruction
included intraarticular synovitis, hypertrophy of the ATFL
leading to impingement and discrete osteochondral injuries. Any area of synovitis or soft tissue impingement was
treated with arthroscopic debridement, while osteochondral lesions were generally small and amenable to debridement and osteoplasty.
The female to male ratio was 1:2, with a mean age of
34.47 (range 9-90). The patients were asked a series of
questions in regard to postoperative pain and function,
with 2.25% of patients admitting to residual pain. Two of
these patients had a Brostrom procedure in conjunction
with internal fixation of an ankle fracture. The remainder
of the patients remain pain free at their most recent evaluation. The overall satisfaction rate was 91%.
The majority of patients denied continued instability,
with 78% returning to activities without recurrence of inversion injuries. Of the remaining patients, 13% returned
to a pre-injury level of activity with some residual instability, while 9% were limited in their ability to return to activity by continued instability.
The delayed reconstruction of the lateral ankle ligamentous complex is a well-established technique for the
surgical management of ankle instability. The authors
prefer an anatomic repair, with the addition of retinaculum advancement, as described by Brostrom and Gould[9,
23]
. Satisfactory reports have been described with the use
of non-anatomic, tendon weaving repairs, but we feel
that these techniques should be reserved for salvage cases
due the associated complications, such as stiffness and
sacrifice of a portion of the peroneals[25, 26, 28, 30-32]. The peroneals are important stabilizers of the hindfoot and play
a vital role in eversion of the foot and maintenance of the
longitudinal arch. Harvesting of the peroneal tendons has
been associated with loss of strength in approximately 8%
of patients[33].

In order to ensure optimal results from ligament
reconstruction, it is important to identify and address
any factors that may predispose the patient to recurrent
instability, such as varus heel malalignment and peroneal
injuries. Other factors that may lead to poor results after
surgical intervention include unrecognized concomitant
pathology, such as articular cartilage injuries, unrecognised
fractures, ankle synovitis or soft tissue impingement. In
our experience, the addition of an arthroscopic examination aids in the diagnosis and treatment of these intraarticular conditions that may predispose patients to poor
outcomes if not appropriately addressed.
In the current series, the most commonly encountered
intraarticular injuries included areas of soft tissue impingement and osteochondral lesions. A recent study investigated causes for residual disability after ankle sprains in an
attempt to compare the ability of arthroscopy to diagnosis
pathology versus standard and advanced imaging[34]. The
authors found arthroscopy to be as good in identifying
intraarticular pathology as other imaging and able to identify missed lesions in 14 of 72 patients. Fifty-four percent
of patients had ATFL injuries, 40.3% had osteochondral
lesions and 4.2% of patients had impingement due to
fibrous bands. Of those patients with impingement due
to fibrous bands, arthroscopy was the only means of detecting the abnormality. A similar study in which arthroscopy was used to detect pathology in chronically unstable
ankles found osteochondral injuries in 66% of patients
and elongation of the ATFL and CFL in 86% and 64%
of patients respectively[35].
Ankle inversion injuries continue to be a common
condition, with a minority of patients progressing to
chronic pain and instability. The diagnosis and treatment
of this condition is well described, but the literature is limited to small series with limited follow-up. We present our
experience with ankle instability in the form of disruption
of the lateral ankle ligamentous complex in order to illustrate that good long term results can be anticipated in appropriately selected patients with an anatomic reconstruction, as long as all pathology is identified and addressed.
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The treating physician should be knowledgeable in terms
of other injuries commonly associated with lateral ankle
ligamentous injuries in order to properly evaluate and care
for their patients.

8
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10
11

COMMENTS
COMMENTS
Background

12

Ankle sprains are among the most common musculoskeletal injuries seen by
physicians. The majority of these injuries have satisfactory outcomes with
the use of conservative treatments, but in the face of continued instability and
patient limitation in spite of such intervention, surgical reconstruction of the
lateral ligament complex may be warranted. In our experience, good long- term
outcomes can be obtained with the use of an anatomic reconstruction of the
lateral ligaments of the ankle.

13
14

Research frontiers

15

There has been some debate as to wether an anatomic or nonanatomic
reconstruction of the lateral ligaments yields better results. Nonanatomic
reconstructions have been associated with more hindfoot stiffness, and usually
sacrifice a portion of the peroneals. There has also been some controversy in
regards to the use of arthroscopy in the treatment of ankle instability, which we
believe is an important tool, when used appropriately, in the treatment of chronic
lateral ligament dysfunction.

16
17

Innovations and breakthroughs

18

Many researchers have found good short-term results with the use of an anatomic
reconstruction of the lateral ligaments of the ankle. We have shown that the
majority of our patients continue to have a high satisfaction rate at ten-year
follow-up, with 91% returning to a pre-injury functional level. We also present the
directed use of arthroscopy as an important tool in the treatment of concomitant
injuries associated with chronic ankle instability.

19
20

Applications

The use of an anatomic approach to the reconstruction of the lateral ligaments of
the ankle in our practice, when combined with an arthroscopic treatment of any
intraarticular pathology, when indicated, has led to a high patient satisfaction rate.

21

Terminology

22

Lateral ligament complex: anterior talofibular ligament (ATFL) and the
calcaneofibular ligament (CFL). Modified Brostrom: Anatomic repair of the
ATFL and CFL, with imbrication of the inferior retinaculum. Directed arthroscopy:
Arthroscopic treatment of concomitant pathology identified preoperatively with a
thorough history and physical exam, in conjunction with the use of appropriate
diagnostic modalities.
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Peer review
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Overall, this was an interesting editorial on the author’s preferred treatment of
ankle instability which will be of interest to readership.
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more than 294 words): You should present P values where appropriate and must provide relevant data to illustrate how they were obtained, e.g. 6.92 ± 3.86 vs 3.61 ± 1.67, P < 0.001; CONCLUSION (no
more than 26 words).

Acknowledgments
Brief acknowledgments of persons who have made genuine contributions to the manuscript and who endorse the data and conclusions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/or illustrations.

REFERENCES

Coding system
The author should number the references in Arabic numerals
according to the citation order in the text. Put reference numbers
in square brackets in superscript at the end of citation content or
after the cited author’s name. For citation content which is part of
the narration, the coding number and square brackets should be
typeset normally. For example, “Crohn’s disease (CD) is associated
with increased intestinal permeability[1,2]”. If references are cited
directly in the text, they should be put together within the text, for
example, “From references[19,22-24], we know that...”.

Key words
Please list 5-10 key words, selected mainly from Index Medicus,
which reflect the content of the study.

WJO|www.wjgnet.com

III

April 18, 2011|Volume 2|Issue 4|

Instructions to authors
Issue with no volume
8
Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. Clin Orthop
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.10
97/00003086-200208000-00026]
No volume or issue
9
Outreach: Bringing HIV-positive individuals into care. HRSA
Careaction 2002; 1-6 [PMID: 12154804]

When the authors write the references, please ensure that
the order in text is the same as in the references section, and also
ensure the spelling accuracy of the first author’s name. Do not list
the same citation twice.
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org/SimpleTextQuery/, respectively. The numbers will be used in
E-version of this journal.
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Style for journal references
Authors: the name of the first author should be typed in boldfaced letters. The family name of all authors should be typed with
the initial letter capitalized, followed by their abbreviated first
and middle initials. (For example, Lian-Sheng Ma is abbreviated
as Ma LS, Bo-Rong Pan as Pan BR). The title of the cited article
and italicized journal title (journal title should be in its abbreviated
form as shown in PubMed), publication date, volume number (in
black), start page, and end page [PMID: 11819634 DOI: 10.3748/
wjg.13.5396].
Style for book references
Authors: the name of the first author should be typed in bold-faced
letters. The surname of all authors should be typed with the initial
letter capitalized, followed by their abbreviated middle and first
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, BoRong Pan as Pan BR) Book title. Publication number. Publication
place: Publication press, Year: start page and end page.
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Statistical data
Write as mean ± SD or mean ± SE.
Statistical expression
Express t test as t (in italics), F test as F (in italics), chi square test as
2
χ (in Greek), related coefficient as r (in italics), degree of freedom
as υ (in Greek), sample number as n (in italics), and probability as P (in
italics).
Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pressure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h,
blood glucose concentration, c (glucose) 6.4 ± 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2 volume
fraction, 50 mL/L CO2, not 5% CO2; likewise for 40 g/L formaldehyde, not 10% formalin; and mass fraction, 8 ng/g, etc. Arabic
numerals such as 23, 243, 641 should be read 23 243 641.
The format for how to accurately write common units and
quantums can be found at: http://www.wjgnet.com/2218-5836/
g_info_20100724204625.htm.
Abbreviations
Standard abbreviations should be defined in the abstract and on first
mention in the text. In general, terms should not be abbreviated
unless they are used repeatedly and the abbreviation is helpful to
the reader. Permissible abbreviations are listed in Units, Symbols
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Authors (Ed. Baron DN, 1988) published by The Royal Society of
Medicine, London. Certain commonly used abbreviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSF, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.
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Italics
Quantities: t time or temperature, c concentration, A area, l length,
m mass, V volume.
Genotypes: gyrA, arg 1, c myc, c fos, etc.
Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
Biology: H. pylori, E coli, etc.

Language evaluation
The language of a manuscript will be graded before it is sent for
revision. (1) Grade A: priority publishing; (2) Grade B: minor language polishing; (3) Grade C: a great deal of language polishing
needed; and (4) Grade D: rejected. Revised articles should reach
Grade A or B.

Examples for paper writing
Editorial: http://www.wjgnet.com/2218-5836/g_info_201007
23140942.htm

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/2218-5836/g_info_20100724204516.htm.

Frontier: http://www.wjgnet.com/2218-5836/g_info_201007
23141035.htm
Topic highlight: http://www.wjgnet.com/2218-5836/g_info_2010
0723141239.htm

Responses to reviewers
Please revise your article according to the comments/suggestions
provided by the reviewers. The format for responses to the reviewers’
comments can be found at: http://www.wjgnet.com/2218-5836/
g_info_20100724204306.htm.

Observation: http://www.wjgnet.com/2218-5836/g_info_201007
23141532.htm
Guidelines for basic research: http://www.wjgnet.com/2218-5836/
g_info_20100723142040.htm

Proof of financial support
For paper supported by a foundation, authors should provide a
copy of the document and serial number of the foundation.

Guidelines for clinical practice: http://www.wjgnet.com/22185836/g_info_20100723142248.htm

Links to documents related to the manuscript
WJO will be initiating a platform to promote dynamic interactions between the editors, peer reviewers, readers and authors. After a manuscript is published online, links to the PDF version of the submitted
manuscript, the peer-reviewers’ report and the revised manuscript will
be put on-line. Readers can make comments on the peer reviewer’s
report, authors’ responses to peer reviewers, and the revised manuscript. We hope that authors will benefit from this feedback and be
able to revise the manuscript accordingly in a timely manner.

Review: http://www.wjgnet.com/2218-5836/g_info_201007
23145519.htm
Original articles: http://www.wjgnet.com/2218-5836/g_info_2010
0723145856.htm
Brief articles: http://www.wjgnet.com/2218-5836/g_info_201007
23150253.htm

Science news releases
Authors of accepted manuscripts are suggested to write a science
news item to promote their articles. The news will be released rapidly at EurekAlert/AAAS (http://www.eurekalert.org). The title for
news items should be less than 90 characters; the summary should
be less than 75 words; and main body less than 500 words. Science
news items should be lawful, ethical, and strictly based on your
original content with an attractive title and interesting pictures.

Case report: http://www.wjgnet.com/2218-5836/g_info_201007
23150420.htm
Letters to the editor: http://www.wjgnet.com/2218-5836/g_info_
20100723150642.htm
Book reviews: http://www.wjgnet.com/2218-5836/g_info_201007
23150839.htm

Publication fee
WJO is an international, peer-reviewed, Open-Access, online
journal. Articles published by this journal are distributed under
the terms of the Creative Commons Attribution Non-commercial
License, which permits use, distribution, and reproduction in any
medium, provided the original work is properly cited, the use is
non commercial and is otherwise in compliance with the license.
Authors of accepted articles must pay a publication fee. The related
standards are as follows. Publication fee: 1300 USD per article.
Editorial, topic highlights, book reviews and letters to the editor are
published free of charge.
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SUBMISSION OF THE REVISED
MANUSCRIPTS AFTER ACCEPTED

Please revise your article according to the revision policies of WJO.
The revised version including manuscript and high-resolution image
figures (if any) should be copied on a floppy or compact disk. The
author should send the revised manuscript, along with printed highresolution color or black and white photos, copyright transfer letter,
and responses to the reviewers by courier (such as EMS/DHL).
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