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Abstract
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 

describe our operative technique for addressing lateral 
ankle ligamentous injuries.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION
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.

PATHOGENESIS
Colville described reconstruction of  the lateral ligamen-
tous complex of  the ankle after a combined inversion-
plantar 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 diag-
nosis and treatment of  ankle instability, found that 27% 
of  patients evaluated for ankle injuries with ATFL dis-
ruption 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 evalua-
tion 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 disrup-
tion[10]. On the other hand, MRI evidence of  ATFL dis-
ruption 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, howev-
er, that a normal MRI does not preclude ankle instability.
 
DIAGNOSIS
Patients with ankle instability typically present for treat-
ment after sustaining a severe twisting injury which has 
progressed to recurrent sprains. The severity of  the inju-
ry 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 walk-
ing 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 posi-
tive 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 iden-
tify 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-

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 liga-
mentous 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 instabil-
ity after an acute injury. Once a patient does present with 
these symptoms after failure of  conservative means, sur-
gery 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.

SURGICAL OPTIONS
The surgical treatment of  lateral ligamentous injuries can 
be classified as either anatomic or non-anatomic recon-
structions. 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 imbri-
cation of  the inferior retinaculum[23]. Longitudinal, trans-
verse and oblique incisions have been described and se-
lection should be dictated by any associated pathology[24]. 
Typically on gross examination a redundant and incom-
petent 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 proce-
dures, 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 sub-
talar joint. Stiffness, arthritis and complications associated 
with tendon harvest have been attributed to these tech-
niques, yet they may still have an important role in liga-
mentous 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 recon-
struction 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 syndes-
mosis 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 
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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 incor-
porated into a longitudinal incision for ligamentous re-
construction, 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 

explored if  arthroscopy was not first performed. 
Reconstruction is then begun with placement of  mul-

tiple, 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 place-
ment of  a soft dressing and a supportive boot or splint.

Two hundred and fifty patients who underwent surgi-
cal reconstruction of  their lateral ligamentous structures 
by a single surgeon between 1998 and 2008 were con-
tacted for interview. Patients were included in the study if  
they underwent lateral ankle ligament reconstruction due 
to symptomatic instability with sporting activity and activi-
ties of  daily living despite a course of  conservative man-
agement. 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 Aus-
tralian Rules football, basketball, netball or soccer as the 
sporting activity during which the initial injury occurred. 

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

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

A

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

Slater GL et al . Surgical management of ankle instability



Patients with a varus heel alignment or peroneal weakness 
due to a neurologic condition were excluded from the 
study.

The most commonly encountered concomitant in-
juries at the time of  lateral ligamentous reconstruction 
included intraarticular synovitis, hypertrophy of  the ATFL 
leading to impingement and discrete osteochondral inju-
ries. Any area of  synovitis or soft tissue impingement was 
treated with arthroscopic debridement, while osteochon-
dral lesions were generally small and amenable to debride-
ment 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 evalu-
ation. The overall satisfaction rate was 91%.

The majority of  patients denied continued instability, 
with 78% returning to activities without recurrence of  in-
version injuries. Of  the remaining patients, 13% returned 
to a pre-injury level of  activity with some residual instabil-
ity, while 9% were limited in their ability to return to activ-
ity by continued instability. 

The delayed reconstruction of  the lateral ankle liga-
mentous complex is a well-established technique for the 
surgical management of  ankle instability. The authors 
prefer an anatomic repair, with the addition of  retinacu-
lum 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 pe-
roneals 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 examina-
tion aids in the diagnosis and treatment of  these intraar-
ticular 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 impinge-
ment and osteochondral lesions. A recent study investi-
gated 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 iden-
tify 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  de-
tecting the abnormality. A similar study in which arthros-
copy 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 lim-
ited 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 illus-
trate that good long term results can be anticipated in ap-
propriately selected patients with an anatomic reconstruc-
tion, as long as all pathology is identified and addressed. 
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Figure 5  Imbrication of the lateral structures with a retinacular reinforcement.

Slater GL et al . Surgical management of ankle instability

Figure 4  Interrupted suture placement in the lateral ligamentous complex.



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.

COMMENTS
Background
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.
Research frontiers
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.
Innovations and breakthroughs
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.
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.
Terminology
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.
Peer review
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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University, Chengdu, Sichuan Province, China.

Abstract
There are unstructured abstracts (no more than 256 words) and 
structured abstracts (no more than 480). The specific requirements 
for structured abstracts are as follows: 

An informative, structured abstracts of  no more than 480 words 
should accompany each manuscript. Abstracts for original contri-
butions should be structured into the following sections. AIM (no 
more than 20 words): Only the purpose should be included. Please 
write the aim as the form of  “To investigate/study/…”; MATERI-
ALS AND METHODS (no more than 140 words); RESULTS (no 
more than 294 words): You should present P values where appropri-
ate and must provide relevant data to illustrate how they were ob-
tained, e.g. 6.92 ± 3.86 vs 3.61 ± 1.67, P < 0.001; CONCLUSION (no 
more than 26 words).

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

Text
For articles of  these sections, original articles and brief  articles, the 
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and 
DISCUSSION, and should include appropriate Figures and Tables. 
Data should be presented in the main text or in Figures and Tables, 
but not in both. The main text format of  these sections, editorial, 
topic highlight, case report, letters to the editors, can be found at: 
http://www.wjgnet.com/2218-5836/g_info_list.htm. 

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly 
in the main text. Provide a brief  title for each figure on a sepa-
rate page. Detailed legends should not be provided under the 
figures. This part should be added into the text where the figures 
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples 
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wjgnet.com/1007-9327/13/4891.pdf; http://www.
wjgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is 
necessary in line-art image. Scale bars should be used rather than 
magnification factors, with the length of  the bar defined in the leg-
end rather than on the bar itself. File names should identify the fig-
ure and panel. Avoid layering type directly over shaded or textured 
areas. Please use uniform legends for the same subjects. For exam-
ple: Figure 1  Pathological changes in atrophic gastritis after treat-
ment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is our principle 
to publish high resolution-figures for the printed and E-versions.

Tables
Three-line tables should be numbered 1, 2, 3, etc., and mentioned 
clearly in the main text. Provide a brief  title for each table. 
Detailed legends should not be included under tables, but rather 
added into the text where applicable. The information should 
complement, but not duplicate the text. Use one horizontal line 
under the title, a second under column heads, and a third below 
the Table, above any footnotes. Vertical and italic lines should be 
omitted.

Notes in tables and illustrations
Data that are not statistically significant should not be noted. aP < 
0.05, bP < 0.01 should be noted (P > 0.05 should not be noted). 
If  there are other series of  P values, cP < 0.05 and dP < 0.01 are 
used. A third series of  P values can be expressed as eP < 0.05 
and fP < 0.01. Other notes in tables or under illustrations should 
be expressed as 1F, 2F, 3F; or sometimes as other symbols with a 
superscript (Arabic numerals) in the upper left corner. In a multi-
curve illustration, each curve should be labeled with ●, ○, ■, □, ▲, 
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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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