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Abstract 

Background: Ankle sprains are highly prevalent with a high risk of recurrence. 

Consequently, there is a significant amount of research reports examining strategies for 

treating and preventing acute and recurrent sprains (otherwise known as Chronic Ankle 

Instability [CAI]), with a coinciding proliferation of review articles summarising these 

reports.  

Objective: To provide a systematic overview of the systematic reviews evaluating treatment 

strategies for acute ankle sprain and CAI.  

Design: Overview of intervention systematic reviews. 

Participants: Individuals with acute ankle sprain/CAI. 

Main outcome measurements: The primary outcomes were injury/re-injury incidence and 

function.  

Results: Forty-six papers were included in this systematic review. The reviews had a mean 

score of 6.5/11 on the AMSTAR quality assessment tool. There was strong evidence for 

bracing and moderate evidence for neuromuscular training in preventing recurrence of an 

ankle sprain injury. For the combined outcomes of pain, swelling and function after an acute 

sprain there was strong evidence for non-steroidal anti-inflammatory drugs and early 

mobilisation, with moderate evidence supporting exercise and manual therapy techniques. 

There was conflicting evidence regarding the efficacy of surgery and acupuncture for 

the treatment of acute ankle sprains. There was insufficient evidence to support the use of 

ultrasound in the treatment of acute ankle sprains.   

http://www.ncbi.nlm.nih.gov/pubmed/22522586
http://www.ncbi.nlm.nih.gov/pubmed/22522586
http://www.ncbi.nlm.nih.gov/pubmed/22522586
http://www.ncbi.nlm.nih.gov/pubmed/22522586
http://www.ncbi.nlm.nih.gov/pubmed/22522586


Conclusions: For the treatment of acute ankle sprain, there is strong evidence for non-

steroidal anti-inflammatory drugs and mobilisation, with moderate evidence supporting 

exercise and manual therapy techniques, for pain, swelling and function. There is strong 

evidence to support the use of exercise therapy and bracing for preventing CAI.  

 

What is already known 

 A large number of systematic reviews detail treatment strategies for ankle sprain. 

 This makes appraisal of the literature difficult for clinicians. 

 The best treatment strategy for acute ankle sprain remains unclear. 

 It is also unclear how best to prevent ankle sprain recurrence. 

 

What are the new findings 

 

 Exercise therapy and taping/bracing are effective in the management of 

acute/recurrent ankle sprain. 

 Ultrasound, acupuncture and manual therapy do not seem to be effective in the 

treatment of recurrent ankle sprain. 

 Surgery for acute/recurrent ankle sprain should only be considered on an individual 

basis. 

 

 

 

 

 

 



INTRODUCTION 

The incidence of ankle sprain is high, posing a significant risk for participants of a wide 

range of activity types and sports [1]. Ankle sprain is associated with significant 

socioeconomic cost in addition to the acute debilitating symptoms (which include pain, 

swelling and impaired function); each year, over two million ankle sprains are treated in US 

and UK emergency departments [2-5]. The long-term prognosis of acute ankle sprain is poor, 

with a high proportion of patients (up to 70%) reporting persistent residual symptoms and 

injury recurrence [6 7]. ‘Chronic ankle instability’ (CAI) is the encompassing term used to 

describe the chronic symptoms that may develop following an acute ankle sprain, with injury 

recurrence at the epicentre of the chronic paradigm [8]. 

There is an abundance of literature evaluating treatment strategies for acute ankle sprains 

and/or CAI. In accordance with this, a large number of systematic reviews have emerged to 

combine these studies’ findings to synthesise and extract the best evidence for treatment 

guidelines. However, there are now such a large number of systematic reviews that 

identification, appraisal and consideration of each individual paper is not feasible for 

practitioners. This issue is further compounded by the probability that these reviews vary in 

quality and scope (with several reviews for one prevention/treatment type) and their inclusion 

of papers with a high degree of overlap in the injury target (acute ankle sprain/CAI). Thus 

there is a need to collate this evidence in a non-biased, systematic manner to ascertain 

evidence based recommendations for the treatment of acute ankle sprain and CAI. 

The aim of this paper was to provide a systematic overview of the systematic reviews 

evaluating treatment strategies for acute ankle sprain and CAI. A secondary aim was to 

identify the current gaps in the literature for researchers, and identify any conflicting 

evidence between reviews.  

 



METHODOLOGY 

Protocol 

The study protocol was developed using the framework described by Smith et al [9], which 

relates to the methodology of conducting a systematic review of systematic reviews of 

healthcare interventions. The protocol for the review was not pre-registered prior to its 

completion.  

In January 2016, we undertook a computerized literature search of the following databases 

from inception: Pubmed, PEDro, Scopus, Web of science, EBSCO and the Cochrane library 

[10]. The database search was further supplemented with a manual search of the reference 

lists in each review. These processes retrieved a set of systematic reviews closely related to 

the treatment of ankle sprain injuries and CAI. 

The empirical search strategy was developed in accordance with the recommendations 

outlined by Montori et al, [11]. The search strategy was constructed for medline and 

completed in a stepwise manner using the Boolean operators (Table 1) 



Table 1. Search strategy. 

 

 

 

Steps Text string 

(1) ankle[Text Word] 

 

 

(2) sprain OR strain OR rupture OR instability OR unstable OR repeated OR 

recurrent OR multiple OR functional OR functionally OR chronic OR chronically  

 

(3) intervent*[Title/Abstract] OR rehab*[Title/Abstract] OR prevent*[Title/Abstract] 

OR therap*[Title/Abstract] 

 

(4) (#1 AND #2 AND #3) 

 

(5) meta-analysis[Publication Type] OR meta-analysis[Title/Abstract] OR meta-

analysis[MeSH Terms] OR review[Publication Type] OR search*[Title/Abstract] 

 

(6) #4 AND #5 



 

The search strategy was adapted for each database on the basis of previously published 

recommendations [12]. No restrictions (including language) were applied in any of the 

databases when the search was completed. One investigator reviewed all the titles produced 

by the database searches, and retrieved suitable abstracts. Implied suitability via abstract 

review dictated the retrieval of full texts.  

 

Inclusion/exclusion criteria 

Our inclusion criteria were as follows: (1) the study must be a systematic review, which was 

defined as a research study that collects and evaluates multiple studies, and that limits 

inclusion bias of authors by using a clearly defined search strategy; (2) it must evaluate the 

efficacy of an intervention for the treatment and/or prevention of acute ankle sprain and/or 

CAI; (3) the efficacy of the intervention must be measured by means of an experimentally 

quantifiable outcome (detailed later). CAI patients were defined by having a history of at 

least one ankle sprain, a history of the previously injured ankle joint ‘giving way’ and/or 

recurrent sprain and/or ‘feelings of instability’ [8]. No restrictions were applied with regards 

to the intervention type or sample population of the studies included in the review papers.  

 

Data extraction 

A data extraction form was devised by all the authors. Data extraction was performed by one 

author.. A random sample of the studies were selected and doublechecked by a second 

reviewer, to ensure quality. Data extraction included information related to both the review 

itself [including study details (author, year of publication and title), the injury type(s), 

outcome(s), intervention type(s) and main findings], and the individual studies included in the 

reviews 



[including study details (author, year of publication and title), design [randomised controlled 

trial (RCT)/non-RCT], sample population (% males vs females), experimental group N, 

control group N, injury type(s), intervention type(s), comparison type (s), protocol, 

outcome(s), findings (number of injuries in the control/experimental groups), conclusions]. 

For studies in which an exercise therapy intervention was administered, the total ‘dose’ of the 

intervention (in minutes) was calculated and extracted.  

Reviews were divided as to whether they concerned the treatment of acute ankle sprain or 

CAI (injury type). Due to the potential overlap of treatment goals, any review that evaluated 

the efficacy of a prevention strategy for a new or recurrent ankle sprain with sufficient 

follow-ups (≥12months) was also grouped into the ‘CAI treatment’ division, as recurrent 

ankle sprain injury is considered to be at the centre of the CAI paradigm [13]. No restrictions 

were placed on the severity or type of ankle sprain sustained (lateral/medial/syndesmotic). 

Intervention types were divided into surgical and non-surgical. Non-surgical interventions 

were further sub-classified into physiotherapeutic (including exercise and manual therapies), 

external support (including taping, bracing and orthotics), electrophysical (including 

cryotherapy and any type of electrotherapies), pharmacological (including medications) and 

complementary (acupuncture; aromatherapy; and herbal medicines) agents. These 

interventions were chosen following a thorough review of the literature and on the basis of 

the classification system utilised by Bleakley et al, [14].  

The outcomes of interest were delineated into primary and secondary types. The primary 

outcomes were (re-) injury incidence/prevalence and/or self-reported function/disability 

based on a validated questionnaire for ankle joint function [13]. The secondary outcomes 

included pain, strength, range of motion (ROM), proprioception and muscle activity in the 

region of ankle joint, in addition to performance measures (which included biomechanical 



analyses of static/dynamic postural control, gait or jumping/landing tasks). A schematic 

depicting the above mentioned classification system is depicted in Figure 1.  

 

Risk of bias assessment 

The quality of the systematic reviews was independently assessed by two authors (CD and 

SH) using the AMSTAR tool [15]. Any disagreement between authors was resolved by group 

consensus. Where reviews provided an overall quality assessment of the included studies 

(items #7/8 of the AMSTAR tool), those tools were extracted as potentially valuable research 

resources. 

 

Analysis 

To fulfil our primary objective, the main conclusions from each systematic review 

concerning injury and intervention type were extracted. The reviews were categorised as 

‘high’or ‘low’ quality based on an arbitrary score of 7/11 on the AMSTAR quality rating. 

This ‘high’ quality threshold was subsequently used in conjunction with the AMSTAR 

quality scores to conduct a best evidence synthesis of the reviews. The outcomes,  

intervention type, main results and conclusions relating to our predined primary and seondary 

outcomes (defined in data extraction) from the high quality reviews (i.e. rating ≥ 7), were 

compiled in tabular format, and stratified according to intervention type. This best evidence 

synthesis was conducted in order provide a reference point for the interventions with the 

strongest evidence supporting or opposing their use. 

Additionally, the individual papers included in each review were perused; if they reported on 

any of the primary or secondary outcomes, they were considered to have likely informed the 

conclusions of the review for the outcome in question. The reference for each individual 

paper was extracted in such situations. In situations where there were contradictory 
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conclusions from reviews the individual quality rating of each review was presented (to 

contextualise a given conclusion to the overall quality of the review that made it); if the 

conclusions between different reviews were in agreement, the quality range (lowest and 

highest) of the reviews in question were presented.  

Exploratory meta-analyses of the individual studies were performed for the primary outcome 

of (re-) injury incidence where possible. Only RCTs were included in pooling. Data 

[experimental group N and injuries after follow-up, control group N and injuries after follow-

up; total dose of exercise (where appropriate)] were entered into the Cochrane Collaboration 

Review Manager (4.2) software program. Study effect estimates were calculated using odds 

ratios (OR) with 95% confidence intervals (95% CI). Studies were weighted by sample size. 

Data were assessed for heterogeneity based on the Q test in conjunction with the I2 statistic. 

The significance for Chi² was set at P < 0.1. I² values greater than 50% were considered to 

represent substantial heterogeneity [16]. In cases were substantial heterogeneity was present a 

random effects model was used.  Accordingly, OR values were used to enable several Forest 

plots.   

 

RESULTS  

Search results 

The initial search strategy produced 2,506 articles. A PRISMA diagram of the search strategy 

is available in Figure 2. A total of 46 systematic reviews met the inclusion criteria [14 17-61]. 

The quality of the included reviews is displayed in Table 2.  

Forty of the reviews performed some kind of quality assessment of their included studies 

(Supplemental Table 2). 




Supplemental Table 2. Tools utilised for quality assessment in the review papers. 


 Rating scale Total possible score 


Bleakley  2004 Physiotherapy evidence database (PEDro) scoring scale 10 


Bleakley  2008 Physiotherapy evidence database (PEDro) scoring scale 10 


Brantingham 2009 Scottish intercollegiate guidelines network (SIGN) ++/+/- 


De Vries 2006 
Grade of recommendation, ssessment, evelopment and evaluation 
(GRADE) system 


"High"/"Moderate"/"Low"/"Very low" 


Dizon 2010 National Health and Medical Research Council (NHMRC) levels of evidence 
Grade I/Grade II/Grade III-1/Grade III-2/Grade III-
3/Grade IV 


Feger 2015 Strength-of-recommendation taxonomy levels of evidence Quality level 1/2/3; Strength of recommendation A/B/C 


Handoll 2001 
Modified generic evaluation tool used by the Cochrane Bone, Joint and 
Muscle Trauma Group 


24 


Kemler 2011 Physiotherapy evidence database (PEDro) scoring scale 10 


Kerkhoffs 2001 
Cochrane Collaboration Musculoskeletal Injuries Group validity assessment 
tool 


22 


Kerkhoffs 2003 
Cochrane Collaboration Musculoskeletal Injuries Group validity assessment 
tool 


22 


Kerkhoffs 2007 
Cochrane Collaboration Musculoskeletal Injuries Group validity assessment 
tool 


22 


Kim 2014 
Grade of recommendation, ssessment, evelopment and evaluation 
(GRADE) system 


"High"/"Moderate"/"Low"/"Very low" 


Lihua 2012 
Cochrane Collaboration Musculoskeletal Injuries Group validity assessment 
tool 


22 


Loudon 2014 Physiotherapy evidence database (PEDro) scoring scale 10 


Loudon 2008 Sackett’s critical appraisal criteria 8 


Mckeon 2008 Strength of Recommendation Taxonomy (SORT) 
level of recommendations 1/2/3; strength of 
recommendations A/B/C 


O'Driscoll 2011 Van Tulder scale 11 


Park 2013 Cochrane Collaboration’s risk of bias assessment tool 12 


Parlamas 2013 Newcastle Ottawa Scale 9 


Petersen 2013 Agency for Healthcare Research and Quality Only level 1 articles were included 


Pijnenburg 2000 Self-devised scale 3 


Postle 2012 Critical Appraisal Skills Programme (CASP) appraisal too 10 


Schiftan 2015 Physiotherapy evidence database (PEDro) scoring scale 10 


Seah 2011 
Sheffield University School hierarchy of evidence for health and related 
research 


Level 1/2/3/4/5 


Terada 2013 Physiotherapy evidence database (PEDro) scoring scale 10 


Thacker 1999 Self-devised scale 100 


Thacker 2003 Self-devised scale 100 


van den Bekerom 
2012 


Cochrane Collaboration Musculoskeletal Injuries Group validity assessment 
tool (modified) 


20 


van den Bekerom 
2011 


Cochrane Collaboration’s risk of bias assessment tool (modified) 20 


van der Wees 
2006 


Amsterdam-Maastricht consensus list (modified) 10 


van Ochten 2014 Cochrane Collaboration’s risk of bias assessment tool 12 


van Os 2005 Delphi list (modified) 11 


van Rijn 2010 Cochrane Collaboration’s risk of bias assessment tool (modified) 11 


Verhagen 2000 Self-devised scale 14 


Verhagen 2010 Self-devised scale 14 


Webster 2010 Physiotherapy evidence database (PEDro) scoring scale 10 


Wikstrom 2009 Cochrane Handbook for Systematic Reviews of Interventions 5 


Woitzik 2015 Scottish intercollegiate guidelines network (SIGN) ++/+/- 


Zech 2009 Modified Van Tulder scale 9 


Zoch 2003 Self-devised scale Level A/B/C 


Cochrane Bone, Joint and Muscle Trauma Group generic evaluation tool: 11 criteria (maximum score for each = 2). Cochrane 
Collaboration Musculoskeletal Injuries Group validity assessment tool: the validity score consisted of 11 items for a maximum of 2 
per item.  Grade of recommendation, assessment, redevelopment and evaluation (GRADE) approach specifies four levels of 
quality (“High” = Randomized trials; or double-upgraded observational studies; “moderate” = downgraded randomized trials; or 
upgraded observational studies; “low” = double-downgraded randomized trials; or observational studies; “very low” = triple-
downgraded randomized trials; or downgraded observational studies; or case series/case reports).  National Health and Medical 
Research Council (NHMRC) levels of evidence: Grade I - Systematic review of all relevant RCTs; Grade II - At least one properly 







designed RCT; Grade III-1 - Controlled trials without randomisation; Grade III-2 - Cohort or case control studies; Grade III-3 - 
Multiple time series or dramatic results from uncontrolled trials; Grade IV - Opinions of respected authorities and descriptive 
studies. Scottish intercollegiate guidelines network (SIGN) approach: specifies 3 levels of quality (++ Applies if all or most criteria 
from the checklist are fulfilled; where criteria are not fulfilled, the conclusions of the study or review are thought very unlikely to 
alter.; + Applies if some of the criteria from the checklist are fulfilled; where criteria are not fulfilled or are not adequately 
described, the conclusions of the study or review are thought unlikely to alter. − Applies if few or no criteria from the checklist are 
fulfilled; where criteria are not fulfilled or are not adequately described, the conclusions of the study or review are thought likely 
or very likely to alter).  Sackett’s critical appraisal criteria (8 criteria). Sheffield University School hierarchy of evidence for health 
and related research (level 1 = systematic review or meta-analysis, level 2 = randomized controlled trial, level 3 = cohort studies, 
level 4 = case control studies and level 5 = cross-sectional studies). Strength-of-recommendation taxonomy (SORT) levels of 
evidence: range from 1 (good-quality, patient-oriented evidence) to 2 (limited-quality, patient-oriented evidence) to 3 (other 
evidence), and the strength of recommendations range from A (recommendation is based on consistent and good-quality, 
patient- oriented evidence) to B (inconsistent or limited-quality, patient-oriented evidence), to C (evidence other than patient-
oriented evidence). Zoch self-devised scale: level A, randomised controlled trial/meta-analysis; level B, other evi- dence; level C, 
consensus/expert opinion 
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Table 2. Quality of the included reviews as rated on the AMSTAR scale. 

  

AMSTAR criteria 

 Author Year 1 2 3 4 5 6 7 8 9 10 11 Total 

Baltaci 2003 0 0 0 1 0 1 0 0 0 0 0 2 

Bleakley  2004 1 0 1 0 0 1 1 1 1 0 0 6 

Bleakley  2008 1 0 1 0 0 1 1 1 0 0 0 5 

Brantingham 2009 1 1 1 1 1 1 1 1 0 1 1 10 

De Vries 2006 1 1 1 0 1 1 1 1 1 1 1 10 

Dizon and Reyes 2010 1 1 1 1 0 1 1 1 1 0 1 9 

Evans 2012 1 0 1 1 0 1 0 0 

 

0 0 4 

Feger 2015 0 0 1 0 1 1 1 1 1 0 0 6 

Handoll 2001 1 0 1 1 1 1 1 1 1 1 1 10 

Jones 2007 0 0 1 1 0 1 0 0 0 0 0 3 

Kemler 2011 0 0 1 0 1 1 1 1 1 0 1 7 

Kerkhoffs 2001 1 1 1 1 1 1 1 1 1 0 1 10 

Kerkhoffs 2003 1 1 1 1 0 1 1 0 1 0 1 8 

Kerkhoffs 2007 1 1 1 0 1 1 1 1 1 0 1 9 

Kim 2014 1 1 1 1 1 1 1 1 1 0 1 10 

Lihua 2012 1 1 0 0 0 1 1 0 0 1 0 5 

Loudon 2014 1 0 1 0 0 1 1 1 

 

1 0 6 

Loudon 2008 1 0 0 0 0 1 1 1 

 

0 1 5 

McGuine 2003 1 0 1 0 0 1 0 0 

 

0 0 3 

Mckeon 2008 1 0 1 0 0 1 1 1 0 0 0 5 

O'Driscoll 2011 1 0 1 0 0 1 1 1 1 0 1 7 

Park 2013 1 1 1 1 0 1 1 1 1 0 1 9 

Parlamas 2013 1 1 1 0 0 1 1 0 0 0 0 5 

Petersen 2013 1 0 1 0 0 1 1 1 

 

0 1 6 

Pijnenburg 2000 1 0 1 0 1 1 1 1 1 0 0 7 

Postle 2012 1 1 1 1 1 1 1 0 1 0 0 8 

Refshauge 2003 1 0 0 0 0 0 0 0 

 

0 0 1 

Schiftan 2015 1 1 1 0 0 1 1 1 1 0 1 8 

Seah 2011 0 0 0 0 0 1 1 1 

 

0 0 3 

Terada 2013 1 0 1 1 0 1 1 1 0 0 0 6 

Thacker 1999 1 0 1 1 0 0 1 1 1 0 0 6 

Thacker 2003 1 0 1 1 0 0 1 1 0 0 0 5 

van den Bekerom 2012 1 1 1 1 1 1 1 1 1 1 1 11 

van den Bekerom 2011 1 0 1 0 0 1 1 1 1 0 0 6 

van der Wees 2006 1 1 1 1 1 1 1 1 1 1 0 10 

van Ochten 2014 1 0 1 0 0 1 1 1 1 0 0 6 

van Os 2005 1 1 1 0 0 1 1 0 1 0 0 6 

van Rijn 2010 1 0 1 0 0 1 1 1 1 0 1 7 

Verhagen 2000 1 0 1 0 0 1 1 0 

 

0 0 4 

Verhagen 2010 1 0 1 0 0 1 1 1 

 

0 0 5 

Webster 2010 1 0 1 0 0 1 1 1 0 0 0 5 

Wikstrom 2009 1 0 1 0 1 0 1 1 1 1 1 8 

Woitzik 2015 1 0 1 0 0 1 1 1 1 0 1 7 

Wortmann 2013 1 0 0 0 0 1 0 0 

 

0 0 2 

Zech 2009 1 1 1 0 1 1 1 1 1 0 1 9 

Zoch 2003 0 0 1 0 1 1 1 1 

 

0 0 5 



 

Items legend: 1. Was an “a priori” design provided? 2. Was there duplicate study selection and data 

extraction? 3. Was a comprehensive literature search performed? 4. Was the status of publication (i.e., grey 

literature) used as an inclusion criterion? 5. Was a list of studies (included and excluded) provided? 6. Were 

the characteristics of the included studies provided? 7. Was the scientific quality of the included studies 

assessed and documented? 8. Was the scientific quality of the included studies used appropriately in 

formulating conclusions? 9. Were the methods used to combine the findings of studies appropriate? 10. Was 

the likelihood of publication bias assessed? 11. Were potential conflicts of interest included? 

 



Following the removal of duplicated papers, these reviews collectively included 309 

individual reports. Additional information extracted from these studies segregated by injury 

and intervention is available in the supplementary information for this article; due to the large 

volume of extracted information, only information relating to the primary outcomes (injury 

[re-]incidence/function) has been presented in the main text; all information related to the 

individual studies included in the reviews/the secondary outcomes is available in the 

supplemental documents1. Please refer to supplemental Table 1 for the results of the 

individual studies with respect to the primary and secondary outcomes. 

There was a significant amount of overlap between the reviews regarding the injury type of 

interest, with 15 reviews being classified as investigating treatment strategies for both acute 

ankle sprain and CAI [14 17 19 24 28 32 34 37 41 43 45 50 52 53 60]. Twenty reviews 

investigated treatment strategies for acute ankle sprain specifically [18 21-23 26 27 29-31 39 

40 44 46-49 54 55 58 61]. Nine reviews investigated treatment strategies for CAI specifically 

[20 33 35 36 42 51 56 57 59]. Two reviews investigated treatment strategies for syndesmotic 

ankle sprain, however these only included case-studies and did not report on either of our 

primary or secondary outcomes [25 38]. Eight of the reviews evaluated surgical interventions 

for the treatment of acute ankle sprain [20 25 29 31 38-40 51] with forty-five evaluating some 

kind of non-surgical intervention [14 17-61]. The results and conclusions from the reviews 

ranking as ‘high’ quality have been synthesised in a best evidence synthesis table (Table 3), 

stratified by the intervention type. 




Supplemental Table 1.  Overview of the results for the individual studies included in the review papers specific to the primary and secondary outcomes. 


Injury Intervention Outcome Effectiveness Studies Notes 
A


C
U


TE
 A


N
K


LE
 S


PR
A


IN
 


Surgery (vs exercise 


therapy) 


Injury recurrence and/or self-


reported function. 
 [1-3] 


Only six studies compared a surgical intervention to a non-surgical control group that 


completed some kind of exercise therapy. 


Surgery (vs exercise 


therapy) 


Injury recurrence and/or self-


reported function. 
 [4-6] Exercise therapy superior. 


Exercise therapy Self-reported function  
[7-13] 


 


The length of follow-up varied considerably in these reports, ranging from between 2-weeks 


[14] and 8-months [7]. 


 


Exercise therapy Self-reported function  [14-16] No effect for the intervention. 


Exercise therapy Injury recurrence  
[7, 8, 17-


21]. 


The follow-up period was between 8 months [7] and one athletic season or year [8, 17-21] 


in these studies. 


Exercise therapy Proprioception  [22-24]  


Exercise therapy Proprioception  [25, 26] No effect for the intervention. 


Exercise therapy Strength  [27]  


Exercise therapy Strength  
[16, 18, 28, 


29] 
No effect for the intervention. 


     


Exercise therapy 
Muscle reaction times (onset 


latency) 
 [13, 23, 30]  


Exercise therapy static/dynamic postural control  
[9, 23, 31-


34] 
 


Exercise therapy static/dynamic postural control  
[18, 28, 35-


38] 
No effect for the intervention. 


Exercise therapy Range of motion  [39]  







Exercise therapy Range of motion  [15] No effect for the intervention. 


Manual therapy Self-reported function  [40, 41] 
Of the individual papers included in these reviews, most had a follow-up period of less than 


48 hours [40-46], with only one study evaluating participants in a > 1-month time-frame [47] 


Manual therapy Postural control  [45]  


Manual therapy Proprioception  [45, 48]  


Manual therapy Range of motion  
[41, 43, 44, 


46, 48-50] 


Range of motion increased by intervention. The follow-up period in which the positive 


effects were noted was usually immediately after treatment [41, 43, 44, 46, 48]. 


Manual therapy Range of motion  [40] No effect for the intervention. 


Electrical stimulation + 


cryotherapy 
Recurrence  [51] The follow-up period in this study was <1 week 


Cryotherapy + 


compression 
Self-reported function  [52]  


Laser therapy 
Injury recurrence and self-


reported function. 
 [17] Follow-up period: 12-months. No effect for the intervention. 


Orthotics 
Injury recurrence and self-


reported function. 
 [53] Follow-up period: 12-months. No effect for the intervention. 


Orthotics Strength  [54] No effect for the intervention. 


Tape/brace Injury recurrence  [55-59] 
The follow-up period in these studies ranged from ≥1 year [53, 55-58, 60, 61], ≤1 year [62-


64] and ≤6-months [15, 38, 65-69]. 


Tape/brace Self-reported function  
[14, 59, 62, 


63, 66-68] 
 


Tape/brace Self-reported function  [60, 70] No effect for the intervention. 


Tape/brace Static postural control  [38]  


Comfrey root ointment Pain and swelling  [71, 72] Short-term follow-up period (≤2 weeks). 


Acupuncture 
Thirty-three [73-105]  studies investigated some kind of acupuncture intervention for the treatment of acute ankle joint sprain. Only two of these had a follow-up period longer 


than 1-month[96, 98], and only one study reported on self-reported function[98]. No studies evaluated the effect of acupuncture on injury recurrence and none provided any 


analysis of strength, proprioception, static/dynamic postural control or muscle activity[73-105]. The majority of the studies compared acupuncture to some type of Chinese 







medicine (such as a Chinese skin patch or herbal medication)[75, 76, 78, 81, 84-86, 90, 99, 101] or electrophysical agent[74, 77, 79, 80, 91, 92, 94-97, 101, 104, 105]. Only one 


study compared combined acupuncture and exercise to an exercise intervention in isolation[93]. This paper concluded that “time to cure” was quicker in the group that received 


acupuncture, however the follow-up period was only 14 days[93].  


Pharmacological 


Only one of eleven papers [47, 71-73, 82, 85, 106-112] that evaluated a non-steroidal anti-inflammatory drug in the treatment of acute ankle sprain had a follow-up period longer 


than 1-month[47], and none of the studies reported on the primary outcome of self-reported function. Only one study reported on the primary outcome of injury recurrence. 


However, the follow-up period in this study was only eight days[107]. None of the studies reported on the secondary outcomes of strength, proprioception, static/dynamic postural 


control, ankle joint ROM or muscle activity.  
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Surgery 


Eight studies have evaluated a surgical intervention for the treatment of chronic recurrent ankle sprain[16, 113-119]. In the majority of these studies, a surgical intervention was 


often only implemented provided conservative management had failed [16, 113-117]. Furthermore, a frequent inclusion criterion of these studies was mechanical laxity at the 


ankle joint [16, 113, 115-118]. Finally, none of these reports had a non-surgical control group[120], and none of the studies reported on the primary outcome of re-injury incidence 


[16, 113-119].  


Exercise therapy 
Injury recurrence 


 
[7, 8, 18-21, 


121-127] 
 


Exercise therapy 
Injury recurrence 


 
[15, 32, 128-


135] 
No effect for the intervention. 


Exercise therapy 
Self-reported function 


 
[7-9, 13, 


136, 137] 
 


Exercise therapy Self-reported function  [15, 37, 133] No effect for the intervention. 


Exercise therapy 


static/dynamic postural control 


 


[9, 23, 31, 


33, 34, 137-


147] 


 


Exercise therapy static/dynamic postural control  [28, 36] No effect for the intervention. 


Exercise therapy Strength  [148]  


Exercise therapy Strength  
[18, 25, 28, 


37] 
No effect for the intervention. 


Exercise therapy Proprioception  
[13, 23, 24, 


136]. 
 


Exercise therapy Range of motion  [15]. No effect for the intervention. 


Manual therapy Self-reported function  [49] 
This was the only study to report on self-reported function with a follow-up period that was 







not immediately post-treatment (4-weeks) 


Manual therapy Proprioception  [48]  


Manual therapy Postural control  [149]  


Tape/brace Injury recurrence  
[58, 126, 


150-158] 
 


Tape/brace Injury recurrence  [159-161] No effect for the intervention. 


Tape/brace static/dynamic postural control  
[38, 162-


166] 
 


Tape/brace static/dynamic postural control  [167-170] No effect for the intervention. 


Tape/brace 
Muscle reaction times (onset 


latency) 
 [171, 172] No effect for the intervention. 


Tape/brace Range of motion  
[96, 173, 


174] 
Range of motion restricted by intervention. 


Tape/brace Strength  [54, 175] No effect for the intervention. 


Tape/brace Proprioception  [176]  


Tape/brace Proprioception  [166] The intervention worsened proprioception 


Footwear (high-top 


shoes) 
Recurrence  [158]  


Footwear (high-top 


shoes) 
Recurrence  [177] No effect for the intervention. 


Orthotics Recurrence  [121, 124] No effect for the intervention. 


Orthotics static/dynamic postural control  [178] No effect for the intervention. 


 







 


 


1. Pihlajamäki, H., et al., Surgical versus functional treatment for acute ruptures of the lateral 
ligament complex of the ankle in young men: a randomized controlled trial. J Bone Joint Surg 
Am, 2010. 92(14): p. 2367-2374. 


2. Takao, M., et al., Functional treatment after surgical repair for acute lateral ligament 
disruption of the ankle in athletes. Am J Sports Med, 2012. 40(2): p. 447-51. 


3. Yasui, Y., et al., Anatomical reconstruction of the anterior inferior tibiofibular ligament for 
chronic disruption of the distal tibiofibular syndesmosis. Knee Surg Sports Traumatol 
Arthrosc, 2011. 19(4): p. 691-5. 


4. Freeman, M., Treatment of ruptures of the lateral ligament of the ankle. J Bone Joint Surg Br, 
1965. 47(4): p. 661-8. 


5. Kaikkonen, A., P. Kannus, and M. Jarvinen, Surgery versus functional treatment in ankle 
ligament tears: A prospective study. Clin Orthop Relat Res., 1996. 326: p. 194-202. 


6. Povacz, P., et al., A randomized, prospective study of operative and nonoperative treatment 
of injuries of the fibular collateral ligaments of the ankle. . Journal of Bone and Joint Surgery., 
1998. 80(3): p. 345-51. 


7. Wester, J.U., et al., Wobble board training after partial sprains of the lateral ligaments of the 
ankle: a prospective randomized study. J Orthop Sports Phys Ther, 1996. 23(5): p. 332-6. 


8. van Rijn, R.M., et al., Some benefit from physiotherapy intervention in the subgroup of 
patients with severe ankle sprain as determined by the ankle function score: a randomised 
trial. Aust J Physiother, 2009. 55(2): p. 107-13. 


9. Hale, S.A., J. Hertel, and L.C. Olmsted-Kramer, The effect of a 4-week comprehensive 
rehabilitation program on postural control and lower extremity function in individuals with 
chronic ankle instability. J Orthop Sports Phys Ther, 2007. 37(6): p. 303-11. 


10. Bleakley, C.M., et al., The PRICE study (Protection Rest Ice Compression Elevation): design of 
a randomised controlled trial comparing standard versus cryokinetic ice applications in the 
management of acute ankle sprain [ISRCTN13903946]. BMC Musculoskelet Disord, 2007. 8: 
p. 125. 


11. Oostendorp, R., Functionele instabiliteit na het inversietrauma van de enkel en voet: een 
effectonderzoek van pleisterbandage versus pleisterbandage gecombineerd met 
fysiotherapie (Functional instability after ankle sprains: A trial of taping versus taping and 
exercise). . Geneeskunde en Sport 1987. 20: p. 45-55. 


12. Hultman, K., A. Faltstrm, and U. Oberg, The effect of early physiotherapy after an acute ankle 
sprain. . Adv Physiother, 2010. 12: p. 65-73. 


13. Clark, V.M. and A.M. Burden, A 4-week wobble board exercise programme improved muscle 
onset latency and perceived stability in individuals with a functionally unstable ankle. 
Physical Therapy in Sport, 2005. 6(4): p. 181-187. 


14. Bassett, S.F. and H. Prapavessis, Home-based physical therapy intervention with adherence-
enhancing strategies versus clinic-based management for patients with ankle sprains. Phys 
Ther, 2007. 87(9): p. 1132-43. 


15. van Rijn, R.M., et al., Supervised exercises for adults with acute lateral ankle sprain: a 
randomised controlled trial. Br J Gen Pract, 2007. 57(543): p. 793-800. 


16. Hoiness, P., L. Engebretsen, and K. Stromsoe, Soft tissue problems in ankle fractures treated 
surgically. A prospective study of 154 consecutive closed ankle fractures. Injury, 2003. 34(12): 
p. 928-31. 


17. de Bie, R.A., et al., Low-level laser therapy in ankle sprains: a randomized clinical trial. Arch 
Phys Med Rehabil, 1998. 79(11): p. 1415-20. 







18. Holme, E., et al., The effect of supervised rehabilitation on strength, postural sway, position 
sense and re-injury risk after acute ankle ligament sprain. Scand J Med Sci Sports, 1999. 9(2): 
p. 104-9. 


19. Hupperets, M.D., E.A. Verhagen, and W. van Mechelen, Effect of unsupervised home based 
proprioceptive training on recurrences of ankle sprain: randomised controlled trial. BMJ, 
2009. 339: p. b2684. 


20. Verhagen, E., et al., The effect of a proprioceptive balance board training program for the 
prevention of ankle sprains: a prospective controlled trial. Am J Sports Med, 2004. 32(6): p. 
1385-93. 


21. McGuine, T.A. and J.S. Keene, The effect of a balance training program on the risk of ankle 
sprains in high school athletes. Am J Sports Med, 2006. 34(7): p. 1103-11. 


22. Freeman, M.A., M.R. Dean, and I.W. Hanham, The etiology and prevention of functional 
instability of the foot. J Bone Joint Surg Br, 1965. 47(4): p. 678-85. 


23. Eils, E. and D. Rosenbaum, A multi-station proprioceptive exercise program in patients with 
ankle instability. Med Sci Sports Exerc, 2001. 33(12): p. 1991-8. 


24. Forkin, D.M., et al., Evaluation of kinesthetic deficits indicative of balance control in 
gymnasts with unilateral chronic ankle sprains. J Orthop Sports Phys Ther, 1996. 23(4): p. 
245-50. 


25. Bernier, J.N. and D.H. Perrin, Effect of coordination training on proprioception of the 
functionally unstable ankle. J Orthop Sports Phys Ther, 1998. 27(4): p. 264-75. 


26. Tropp, H., J. Ekstrand, and J. Gillquist, Factors affecting stabilometry recordings of single limb 
stance. Am J Sports Med, 1984. 12(3): p. 185-8. 


27. Uh, B., B. Beynnon, and B. Helie, The benefit of a single-leg strength training program for the 
muscles around the untrained ankle. Am J Sports Med, 2000. 28: p. 568-73. 


28. Powers, M.E., et al., Six weeks of strength and proprioception training does not affect muscle 
fatigue and static balance in functional ankle instability. J Sport Rehabil, 2004. 13(3): p. 201-
227. 


29. Kaminski, T., B. Buckley, and M. Powers, Effect of strength and proprioception training on 
eversion to inversion strength ratios in subjects with unilateral functional ankle instability. Br 
J Sports Med, 2003. 37(5): p. 410-5. 


30. Osborne, M.D., et al., The effect of ankle disk training on muscle reaction time in subjects 
with a history of ankle sprain. Am J Sports Med, 2001. 29(5): p. 627-32. 


31. Han, K., M.D. Ricard, and G.W. Fellingham, Effects of a 4-Week Exercise Program on Balance 
Using Elastic Tubing as a Perturbation Force for Individuals With a History of Ankle Sprains. 
Journal of Orthopaedic & Sports Physical Therapy, 2009. 39(4): p. 246-255. 


32. Chaiwanichsiri, D., E. Lorprayoon, and L. Noomanoch, Star excursion balance training: effects 
on ankle functional stability after ankle sprain. J Med Assoc Thai, 2005. 88 Suppl 4: p. S90-4. 


33. Kidgell, D.J., et al., Effect of six weeks of dura disc and mini-trampoline balance training on 
postural sway in athletes with functional ankle instability. J Strength Cond Res, 2007. 21(2): 
p. 466-9. 


34. Ross, S. and K. Guskiewicz, Effect of coordination training with and without stochastic 
resonance stimulation on dynamic postural stability of subjects with functional ankle 
instability and subjects with stable ankles. Clin J Sport Med, 2006. 16(4): p. 323-8. 


35. Ross, S.E., Noise-enhanced postural stability in subjects with functional ankle instability. 
Journal of Orthopaedic & Sports Physical Therapy, 2006. 36(11): p. A-26. 


36. Hess, D.M., et al., Effect of a 4-week agility-training program on postural sway in the 
functionally unstable ankle. J Sport Rehabil, 2001. 10(1): p. 24-35. 


37. Hoiness, P., T. Glott, and F. Ingjer, High-intensity training with a bi-directional bicycle pedal 
improves performance in mechanically unstable ankles--a prospective randomized study of 
19 subjects. Scand J Med Sci Sports, 2003. 13(4): p. 266-71. 







38. Matsusaka, N., et al., Effect of ankle disk training combined with tactile stimulation to the leg 
and foot on functional instability of the ankle. Am J Sports Med, 2001. 29(1): p. 25-30. 


39. Youdas, J., et al., The effect of static stretching of the calf muscle-tendon unit on active ankle 
dorsiflexion range of motion after acute lateral ankle sprain... 2008 Combined Sections 
Meeting...Nashville, Tennessee, February 6-9, 2008. Journal of Orthopaedic & Sports Physical 
Therapy, 2008. 38(1): p. A37-8. 


40. Cosby, N.L., et al., Immediate effects of anterior to posterior talocrural joint mobilizations 
following acute lateral ankle sprain. Journal of Manual & Manipulative Therapy (Maney 
Publishing), 2011. 19(2): p. 76-83. 


41. Yeo, H.K. and A. Wright, Hypoalgesic effect of a passive accessory mobilisation technique in 
patients with lateral ankle pain. Man Ther, 2011. 16(4): p. 373-7. 


42. Green, T., et al., A randomized controlled trial of a passive accessory joint mobilization on 
acute ankle inversion sprains. Phys Ther, 2001. 81(4): p. 984-94. 


43. Collins, N., P. Teys, and B. Vicenzino, The initial effects of a Mulligan's mobilization with 
movement technique on dorsiflexion and pain in subacute ankle sprains. Man Ther, 2004. 
9(2): p. 77-82. 


44. Vicenzino, B., et al., Initial changes in posterior talar glide and dorsiflexion of the ankle after 
mobilization with movement in individuals with recurrent ankle sprain. J Orthop Sports Phys 
Ther, 2006. 36(7): p. 464-71. 


45. Lopez-Rodriguez, S., et al., Immediate Effects of Manipulation of the Talocrural Joint on 
Stabilometry and Baropodometry in Patients With Ankle Sprain. J Manipulative Physiol Ther, 
2007. 30(3): p. 186-192. 


46. Reid, A., T.B. Birmingham, and G. Alcock, Efficacy of mobilization with movement for patients 
with limited dorsiflexion after ankle sprain: a crossover trial. Physiotherapy Canada, 2007. 
59(3): p. 166-172. 


47. Slatyer, M.A., M.J. Hensley, and R. Lopert, A randomized controlled trial of piroxicam in the 
management of acute ankle sprain in Australian Regular Army recruits. The Kapooka Ankle 
Sprain Study. Am J Sports Med, 1997. 25(4): p. 544-53. 


48. Kohne, E., et al., A prospective, single-blinded, randomized, controlled clinical trial of the 
effects of manipulation on proprioception and ankle dorsiflexion in chronic recurrent ankle 
sprain. Journal of the American Chiropractic Association, 2007. 44(5): p. 7-17. 


49. Pellow, J.E. and J.W. Brantingham, The efficacy of adjusting the ankle in the treatment of 
subacute and chronic grade I and grade II ankle inversion sprains. J Manipulative Physiol 
Ther, 2001. 24(1): p. 17-24. 


50. Coetzer, D., J. Brantingham, and B. Nook, The relative effectiveness of piroxicam compared 
to manipulation in the treatment of acute grades 1 and 2 inversion ankle sprains. JNMS: 
Journal of the Neuromusculoskeletal System, 2001. 9(1): p. 1-12. 


51. Michlovitz, S., W. Smith, and M. Watkins, Ice and high voltage pulsed stimulation in 
treatment of acute lateral ankle sprains. J Orthop Sports Phys Ther, 1988. 9: p. 301-304. 


52. Wilkerson, G.B. and H.M. Horn-Kingery, Treatment of the inversion ankle sprain: comparison 
of different modes of compression and cryotherapy. J Orthop Sports Phys Ther, 1993. 17(5): 
p. 240-6. 


53. Neumann, K., V.-I. Wittkamper, and G. Muhr, Functional treatment for acute grade III tears 
of the lateral ligaments of the ankle with and without a brace: a prospective randomized 
study. . Langenbecks Archiv fur Chirurgie 1994. 379 (Suppl. Kongressbericht): p. 827-9. 


54. Ashton-Miller, J.A., et al., What best protects the inverted weightbearing ankle against 
further inversion? Evertor muscle strength compares favorably with shoe height, athletic 
tape, and three orthoses. Am J Sports Med, 1996. 24(6): p. 800-9. 


55. McGuine, T.A., A. Brooks, and S. Hetzel, The effect of lace-up ankle braces on injury rates in 
high school basketball players. Am J Sports Med, 2011. 39(9): p. 1840-1848. 







56. McGuine, T.A., et al., The effect of lace-up ankle braces on injury rates in high school football 
players. Am J Sports Med, 2012. 40(1): p. 49-57. 


57. Babins, E., Lace-up ankle braces reduced acute ankle injuries in high school basketball 
players. . Clin J Sport Med, 2012. 22(4): p. 379-380. 


58. Mickel, T.J., et al., Prophylactic bracing versus taping for the prevention of ankle sprains in 
high school athletes: a prospective, randomized trial. J Foot Ankle Surg, 2006. 45(6): p. 360-5. 


59. Sommer, H.M. and H. Schreiber, [Early functional conservative therapy of fresh fibular 
capsular ligament rupture from the socioeconomic viewpoint]. Sportverletz Sportschaden, 
1993. 7(1): p. 40-6. 


60. Twellaar, M., J.W. Veldhuizen, and F.T. Verstappen, [Ankle sprains. Comparison of long-term 
results of functional treatment methods with adhesive tape and bandage ("brace") and 
stability measurement]. Unfallchirurg, 1993. 96(9): p. 477-82. 


61. Karlsson, J., B.I. Eriksson, and L. Sward, Early functional treatment for acute ligament injuries 
of the ankle joint. Scand J Med Sci Sports, 1996. 6(6): p. 341-5. 


62. Cooke, M.W., et al., Treatment of severe ankle sprain: a pragmatic randomised controlled 
trial comparing the clinical effectiveness and cost-effectiveness of three types of mechanical 
ankle support with tubular bandage. The CAST trial. Health Technol Assess, 2009. 13(13): p. 
iii, ix-x, 1-121. 


63. Lamb, S.E., et al., Mechanical supports for acute, severe ankle sprain: a pragmatic, 
multicentre, randomised controlled trial. Lancet, 2009. 373(9663): p. 575-81. 


64. Beynnon, B.D., et al., A prospective, randomized clinical investigation of the treatment of 
first-time ankle sprains. Am J Sports Med, 2006. 34(9): p. 1401-12. 


65. Dettori, J.R., et al., Early ankle mobilization, Part I: The immediate effect on acute, lateral 
ankle sprains (a randomized clinical trial). Mil Med, 1994. 159(1): p. 15-20. 


66. Leanderson, J. and T. Wredmark, Treatment of acute ankle sprain. Comparison of a semi-
rigid ankle brace and compression bandage in 73 patients. Acta Orthop Scand, 1995. 66(6): 
p. 529-31. 


67. Boyce, S.H., M.A. Quigley, and S. Campbell, Management of ankle sprains: a randomised 
controlled trial of the treatment of inversion injuries using an elastic support bandage or an 
Aircast ankle brace. Br J Sports Med, 2005. 39(2): p. 91-6. 


68. Lardenoye, S., et al., The effect of taping versus semi-rigid bracing on patient outcome and 
satisfaction in ankle sprains: a prospective, randomized controlled trial. BMC Musculoskelet 
Disord, 2012. 13(1): p. 81. 


69. Reinhardt, C. and v. Tiedemann, Propriorezeptives Training bei Distorsionen des OSG als 
Beitrag zur Sekundarprohylaxe und früheren Wiedereingliederung. [Proprioreceptive training 
in ankle sprains can contribute to secondary prophylaxis and earlier reintegration]. Dtsch Z 
Sportmed, 1999. 50: p. 89-91. 


70. Zeegers, A., Supination injury of the ankle joint. 1995, University of Utrecht  
71. Koll, R., et al., Efficacy and tolerance of a comfrey root extract (Extr. Rad. Symphyti) in the 


treatment of ankle distorsions: results of a multicenter, randomized, placebo-controlled, 
double-blind study. Phytomedicine, 2004. 11(6): p. 470-7. 


72. Kucera, M., et al., Efficacy and safety of topically applied Symphytum herb extract cream in 
the treatment of ankle distortion: Results of a randomised controlled clinical double blind 
study. Wien. Med Wochenschr, 2004. 154: p. 498-507. 


73. Chen, B., et al., Clinical observation on Tuina manipulation for ankle sprain in Wushu 
athletes. Shanghai Journal of Traditional Chinese Medicine, 2012. 46(8): p. 56-8. 


74. Cho, W.-M., The effect of acupuncture and hot pack treatment on the rehabilitation of sprain 
- with particular reference of ankle joints. Seoul National University: (Thesis of Master 
Degree) 1977. 







75. Ge, S. and Y. Ma, 80 cases of ankle sprain treated with acupuncture and activating blood and 
draining water method. Journal of Nanjing University of Traditional Chinese Medicine 
(Natural Science), 2000. 16(4): p. 237. 


76. Hao, H. and X. Wang, Clinical observation on 63 cases of ankle sprain treated with TCM 
topical medication and acupuncture. Journal of Shanxi College of Traditional Chinese 
Medicine, 2006. 7(4): p. 29-30. 


77. Jian, H. and H. Wang, Clinical observation of sprain of the ankle joint treated with 
acupuncture and moxibustion under TDP irradiating. Acta AcademiaeMedicinae CPAPF, 
2004. 13(05): p. 399-400. 


78. Jiang, Y. and X. Wang, Clinical observation of acupuncture therapy for treating acute sprains 
of the malleolus joint Journal of Clinical Acupuncture and Moxibustion, 2011. 27(1): p. 34-6. 


79. Ni, X.-P. and Y.-J. Li, Observation of clinical efficacy of needing xiaojie point for sprain of ankle 
joints. Inner Mongol Journal of Traditional Chinese Medicine, 2010. 18: p. 38. 


80. Paris, D.L., F. Baynes, and B. Gucker, Effects of the neuroprobe in the treatment of second-
degree ankle inversion sprains. Phys Ther, 1983. 63(1): p. 35-40. 


81. Ruan, Z., Observation of 338 cases of acute ankle sprain treated by acupuncture and tuina. 
Journal of Nongde Teacher’s College (Natural Science) 1995. 7(2): p. 63-4. 


82. Shi, Y.-Y., Curative effect of acupuncture therapy for the treatment of acute ankle sprains. 
Journal of Traditional Chinese Orthopedics and Traumatology 2013. 25(4): p. 12-4. 


83. Sun, B.F., S. Chao, and J. Yuan-Yuan, Evaluation on the effect of acupuncture in the acute 
ankle sprain induced by football. Modern Preventive Medicine 2011. 38(10): p. 1890-1. 


84. Wang, X. and J. Sun, Clinical observation of the effect of acupuncture treatment for acute 
ankle joint injury. Proceedings of the 17th National Integrative Orthopedics Symposium., 
2009. 


85. Wei, B., C. Jin, and W. Chen, Control observation on treatment of acute ankle joint lateral 
collateral ligament injury by acupuncture at Taixi (KI 3) point of the healthy side. Chinese 
Acupuncture & Moxibustion, 2004. 24(4): p. 248-50. 


86. Wu, H., 40 cases curative effect observation of acute talus arthrosis sprain by the 
combination of fire needle and warm needle moxibustion. Health Medicine Research and 
Practice in Higher Institutions, 2006. 3(3): p. 29-31. 


87. Wu, Z., Bloodletting therapy for the acute ankle sprain: clinical research and clinical 
evaluation. 2007, Beijing: Beijing University of Chinese Medicine. 


88. Yu, J. and Y. Yuan, Clinical observation of cold application with a new injury drug, 
acupuncture and moxibustion treatment of ankle sprains. Chinese Journal of Integrated 
Traditional and Western Medicine, 1995. 8: p. 503. 


89. Yu, J., Observation of curative effects of dolobene plus acupuncture on ankle joint sprain. 
Natural Science Journal of Hainan University, 1999. 17(4): p. 374-5, 87. 


90. Zhang, L. and Y. Zhang, Treating 90 cases of acute ankle sprain of students by combination 
therapy. Clinical Journal of Traditional Chinese Medicine, 2011. 3(22): p. 113-4. 


91. Zhang, W., Clinical observation on the effect of acupuncture and physiotherapy for ankle 
sprain. China Foreign Medical Treatment, 2012. 7: p. 113. 


92. Zhou, R., Warm needling tender points treatment for 26 cases of acute ankle sprain. Clinical 
Journal of Traditional Chinese Medicine, 2008. 20(2): p. 174. 


93. Sun, C. and Y. Ju, Evaluation on the effect of acupuncture in the acute ankle sprain induced 
by football [in Chinese]. Mod Prev Med 2011. 38(10): p. 1890-1891. 


94. Zheng, Q. and L. Wang, Therapeutic effects of puncturing Jianyu (LI 15) on sprain of external 
ankle joint [in Chinese]. . J. Hainan Med. Univ., 2010. 16(5): p. 600-601. 


95. Wei, G. and J. Zhejiang, 30 cases of chronic ankle sprain treated by massage combined with 
warm acupuncture [in Chinese]. . Trad Chin Med, 2010. 45(5): p. 366. 







96. Tang, W., et al., Clinical observation of 30 cases of exercise-induced lateral ankle ligament 
injury late pain treated by acupuncture, massage and TDP [in Chinese]. Jiangsu J Trad Chin 
Med, 2010. 42(8): p. 55-56. 


97. He, X. and H. Xu, Observation on therapeutic effect of acupuncture at Yanglingquan (GB 34) 
on sprain of external ankle joint [in Chinese]. Zhongguo Zhen Jiu, 2006. 26(8): p. 569-70. 


98. He, L., et al., Effect on improvement of silver needle acupuncture moxibustion therapy on 
ankle injury [in Chinese]. . Liaoning J Trad Chin Med, 2010. 37(10): p. 2006-2008. 


99. Li, X., Clinical observation of acupuncture treatment of ankle sprains [in Chinese]. J Chin 
Physic 2002. 30(7): p. 46. 


100. Ge, S. and Y. Ma, Eighty cases of ankle sprain treated by acupuncture combined with 
HuoXueLiShui Method [in Chinese]. . J Nanjing Univ Trad Chin Med, 2000. 16(4): p. 237. 


101. Yu, J. and Y. Shuo, Clinical observation of comprehensive treatment of new vulnerary, cold 
compress and acupuncture on ankle sprain [in Chinese]. Nat Sci J Hainan Univ, 1996. 14(1): p. 
62-63. 


102. Ruan, Z. and N. J, Comparative observation of therapeutic effect of acupuncture plus 
massage on acute ankle sprains: 338 cases [in Chinese]. Teacher’s College, 1995. 7(2): p. 63-
64. 


103. Luo, W., S. He, and Y. Chen, Clinical observation of electroacupuncture in treating chronic 
ankle injury [in Chinese]. . Shanghai J Trad Chin Med, 2009. 43(10): p. 43-44. 


104. Zhao, Y. and J. Shanghai, Therapeutic effects of electroacupuncture plus pointpenetration for 
chronic ankle joint sprain [in Chinese]. . Acupuncture Moxibustion, 2005. 24(7): p. 31. 


105. Wang, X., Clinical observation of therapeutic effect of electroacupuncture on lateral ankle 
ligament sprain [in Chinese]. . Mod J Int Trad Chin Western Med, 2005. 14(2): p. 168. 


106. Campbell, J. and T. Dunn, Evaluation of topical ibuprofen cream in the treatment of acute 
ankle sprains. J Accid Emerg Med, 1994. 11(3): p. 178-82. 


107. Dreiser, R.L. and D. Riebenfeld, A double-blind study of the efficacy of nimesulide in the 
treatment of ankle sprain in comparison with placebo. Drugs, 1993. 46 Suppl 1: p. 183-6. 


108. Mazieres, B., et al., Topical ketoprofen patch (100 mg) for the treatment of ankle sprain: a 
randomized, double-blind, placebo-controlled study. Am J Sports Med, 2005. 33(4): p. 515-
23. 


109. Dreiser, R.L., et al., Flurbiprofen local action transcutaneous (LAT): clinical evaluation in the 
treatment of acute ankle sprains. Eur J Rheumatol Inflamm, 1994. 14(4): p. 9-13. 


110. Ekman, E.F., et al., Efficacy of celecoxib versus ibuprofen in the treatment of acute pain: a 
multicenter, double-blind, randomized controlled trial in acute ankle sprain. Am J Orthop 
(Belle Mead NJ), 2002. 31(8): p. 445-51. 


111. Petrella, R., et al., Efficacy of celecoxib, a COX-2-specific inhibitor, and naproxen in the 
management of acute ankle sprain: results of a double-blind, randomized controlled trial. 
Clin J Sport Med, 2004. 14(4): p. 225-31. 


112. Petrella, R., et al., Efficacy of Celecoxib, a COX-2-Specific Inhibitor, and Naproxen in the 
Management of Acute Ankle Sprain: Results of a Double-Blind, Randomized Controlled Trial. 
Clinical Journal of Sport Medicine, 2004. 14(4): p. 225-231. 


113. Hennrikus, W.L., et al., Outcomes of the Chrisman-Snook and modified-Brostrom procedures 
for chronic lateral ankle instability. A prospective, randomized comparison. Am J Sports Med, 
1996. 24(4): p. 400-4. 


114. Karlsson, J., et al., Early range of motion training after ligament reconstruction of the ankle 
joint. Knee Surg Sports Traumatol Arthrosc, 1995. 3(3): p. 173-7. 


115. Karlsson, J., et al., Comparison of two anatomic reconstructions for chronic lateral instability 
of the ankle joint. Am J Sports Med, 1997. 25(1): p. 48-53. 


116. Karlsson, J., et al., Early mobilization versus immobilization after ankle ligament stabilization. 
Scand J Med Sci Sports, 1999. 9(5): p. 299-303. 







117. Larsen, E., Static or dynamic repair of chronic lateral ankle instability. A prospective 
randomized study. Clin Orthop Relat Res, 1990(257): p. 184-92. 


118. Rosenbaum, D., et al., Clinical and functional outcome after anatomic and nonanatomic 
ankle ligament reconstruction: Evans tenodesis versus periosteal flap. Foot Ankle Int, 1999. 
20(10): p. 636-9. 


119. Knop, C., et al., [Treatment of recurrence of fibular ligament rupture. Results of a prospective 
randomized study]. Unfallchirurg, 1999. 102(1): p. 23-8. 


120. van Ochten, J.M., et al., Chronic complaints after ankle sprains: a systematic review on 
effectiveness of treatments. J Orthop Sports Phys Ther, 2014. 44(11): p. 862-71, c1-23. 


121. Tropp, H., C. Askling, and J. Gillquist, Prevention of ankle sprains. Am J Sports Med, 1985. 
13(4): p. 259-62. 


122. Wedderkopp, N., et al., Prevention of injuries in young female players in European team 
handball. A prospective intervention study. Scand J Med Sci Sports, 1999. 9(1): p. 41. 


123. Ekstrand, J. and J. Gillquist, Soccer injuries and their mechanisms: a prospective study. Med 
Sci Sports Exerc, 1983. 15(3): p. 267-70. 


124. Mohammadi, F., Comparison of 3 preventive methods to reduce the recurrence of ankle 
inversion sprains in male soccer players. Am J Sports Med, 2007. 35(6): p. 922-6. 


125. Eils, E., et al., Multistation Proprioceptive Exercise Program Prevents Ankle Injuries in 
Basketball. Medicine & Science in Sports & Exercise, 2010. 42(11): p. 2098-2105. 


126. Stasinopoulos, D., Comparison of three preventive methods in order to reduce the incidence 
of ankle inversion sprains among female volleyball players. Br J Sports Med, 2004. 38(2): p. 
182-5. 


127. Emery, C., J. Cassidy, and T. Klassen, Effectiveness of a home-based balance training program 
in reducing sports-related injuries among healthy adolescents: a cluster randomized 
controlled trial. . CMAJ: Canadian Medical Association Journal, 2005. 172: p. 749-54. 


128. Emery, C.A., et al., A prevention strategy to reduce the incidence of injury in high school 
basketball: a cluster randomized controlled trial. Clin J Sport Med, 2007. 17(1): p. 17-24. 


129. Soderman, K., et al., Balance board training: prevention of traumatic injuries of the lower 
extremities in female soccer players? A prospective randomized intervention study. Knee Surg 
Sports Traumatol Arthrosc, 2000. 8(6): p. 356-63. 


130. Van Mechelen, W., H. Klobil, and H. Kemper, Prevention of running injuries by warm-up, 
cool-down, and stretching exercises. . Am J Sports Med, 1993. 21: p. 711-719. 


131. Pope, R., R. Herbert, and J. Kirwan, Effects of ankle dorsiflexion range and pre-exercise calf 
muscle stretching on injury risk in Army recruits. Australian Journal of Physiotherapy, 1998. 
44(3): p. 165-172. 


132. Pope, R., R. Herbert, and J. Kirwan, A randomized trial of preexercise stretching for 
prevention of lower-limb injury. . Med Sci Sports Exerc, 2000. 32: p. 271-277. 


133. Nilsson, S., Sprains of the lateral ankle ligaments. J Oslo City Hosp, 1983. 33(2-3): p. 13-36. 
134. Engebretsen, A.H., et al., Prevention of injuries among male soccer players: a prospective, 


randomized intervention study targeting players with previous injuries or reduced function. 
Am J Sports Med, 2008. 36(6): p. 1052-60. 


135. Olsen, O.E., et al., Exercises to prevent lower limb injuries in youth sports: cluster randomised 
controlled trial. BMJ, 2005. 330(7489): p. 449. 


136. Dinesha, A.S. and A.P. B, Effect of 3-week and 4-week wobble board exercise programme for 
improving the muscle onset latency and perceived stability in basketball players with 
recurrent ankle sprain. Indian Journal of Physiotherapy & Occupational Therapy, 2011. 5(1): 
p. 27-32. 


137. McKeon, P.O., et al., Balance training improves function and postural control in those with 
chronic ankle instability. Med Sci Sports Exerc, 2008. 40(10): p. 1810-9. 


138. Freeman, M., M. Dean, and I. Hanham, The etiology and prevention of functional instability 
of the foot. J Bone Joint Surg Br 1965. 47(4): p. 678-85. 







139. Rozzi, S., et al., Balance training for persons with functionally unstable ankles. J Orthop 
Sports Phys Ther, 1999. 29(8): p. 478-86. 


140. Michell, T., et al., Functional balance training, with or without exercise sandals, for subjects 
with stable or unstable ankles. J Athl Train, 2006. 41(4): p. 393-8. 


141. Sekir, U., et al., Effect of isokinetic training on strength, functionality and proprioception in 
athletes with functional ankle instability. Knee Surg Sports Traumatol Arthrosc, 2007. 15(5): 
p. 654-64. 


142. McKeon, P.O., et al., Vector coding detects rehabilitation-specific gait alterations in those 
with chronic ankle instability. Journal of Orthopaedic & Sports Physical Therapy, 2009. 
39(10): p. A12-A12. 


143. Laufer, Y., et al., Effect of attention focus on acquisition and retention of postural control 
following ankle sprain. Arch Phys Med Rehabil, 2007. 88(1): p. 105-8. 


144. Rotem-Lehrer, N. and Y. Laufer, Effect of focus of attention on transfer of a postural control 
task following an ankle sprain. J Orthop Sports Phys Ther, 2007. 37(9): p. 564-9. 


145. Tropp, H. and C. Askling, Effects of ankle disc training on muscular strength and postural 
control. Clin Biomech (Bristol, Avon). , 1988. 3(2): p. 88-91. 


146. Sefton, J.M., et al., Six Weeks of Balance Training Improves Sensorimotor Function in 
Individuals With Chronic Ankle Instability. Journal of Orthopaedic & Sports Physical Therapy, 
2011. 41(2): p. 81-89. 


147. Ross, S.E., et al., Enhanced balance associated with coordination training with stochastic 
resonance stimulation in subjects with functional ankle instability: an experimental trial. J 
Neuroeng Rehabil, 2007. 4: p. 47. 


148. Docherty, C.L., J.H. Moore, and B.L. Arnold, Effects of strength training on strength 
development and joint position sense in functionally unstable ankles. J Athl Train, 1998. 
33(4): p. 310-314. 


149. Hoch, M.C. and P.O. McKeon, Joint Mobilization Improves Spatiotemporal Postural Control 
and Range of Motion in Those with Chronic Ankle Instability. Journal of Orthopaedic 
Research, 2011. 29(3): p. 326-332. 


150. Sitler, M., et al., The efficacy of a semirigid ankle stabilizer to reduce acute ankle injuries in 
basketball. A randomized clinical study at West Point. Am J Sports Med, 1994. 22(4): p. 454-
61. 


151. Surve, I., et al., A fivefold reduction in the incidence of recurrent ankle sprains in soccer 
players using the Sport-Stirrup orthosis. Am J Sports Med, 1994. 22(5): p. 601-6. 


152. Pedowitz, D.I., et al., Prophylactic bracing decreases ankle injuries in collegiate female 
volleyball players. Am J Sports Med, 2008. 36(2): p. 324-7. 


153. Mickel, T., et al., Prophylactic bracing versus taping for the prevention of ankle sprains in 
high school athletes: a prospective randomized trial. Foot Ankle Surg, 2006. 45(6): p. 360-5. 


154. Amoroso, P.J., et al., Braced for impact: reducing military paratroopers' ankle sprains using 
outside-the-boot braces. J Trauma, 1998. 45(3): p. 575-80. 


155. Rovere, G.D., et al., Retrospective comparison of taping and ankle stabilizers in preventing 
ankle injuries. Am J Sports Med, 1988. 16(3): p. 228-33. 


156. Garrick, J.G. and R.K. Requa, Role of external support in the prevention of ankle sprains. Med 
Sci Sports, 1973. 5(3): p. 200-3. 


157. Ekstrand, J., J. Gillquist, and S.O. Liljedahl, Prevention of soccer injuries. Supervision by doctor 
and physiotherapist. Am J Sports Med, 1983. 11(3): p. 116-20. 


158. Moiler, K., T. Hall, and K. Robinson, The role of fibular tape in the prevention of ankle injury in 
basketball: A pilot study. J Orthop Sports Phys Ther, 2006. 36(9): p. 661-8. 


159. Bensel, C. and D. Kaplan, Wear test of boot inserts. . 1986, US Army Natrick Research & 
Development Laboratories: Natrick MA. 


160. Curtis, C.K., et al., The role of shoe design in ankle sprain rates among collegiate basketball 
players. J Athl Train, 2008. 43(3): p. 230-3. 







161. Simon, Study of the comparative effectiveness of ankle taping and ankle wrapping on the 
prevention of ankle injuries. Journal of the National Athletics Trainers Association. 1969. 4: p. 
6-7. 


162. Cloak, R., S. Galloway, and M. Wyon, The effect of ankle bracing on peak mediolateral 
ground reaction force during cutting maneuvers in collegiate male basketball players. J 
Strength Cond Res., 2010. 24(9): p. 2429-33. 


163. Shaw, M., P. Gribble, and J. Frye, Ankle bracing, fatigue, and time to stabilization in 
collegiate volleyball athletes. J Athl Train, 2008. 43(2): p. 164-71. 


164. Hopper, D., et al., The influence of Mulligan ankle taping during balance performance in 
subjects with unilateral chronic ankle instability. Phys Ther Sport, 2009. 10(4): p. 125-30. 


165. Purcell, S.B., et al., Differences in ankle range of motion before and after exercise in 2 tape 
conditions. Am J Sports Med, 2009. 37(2): p. 383-9. 


166. Sawkins, K., et al., The placebo effect of ankle taping in ankle instability. Med Sci Sports 
Exerc, 2007. 39(5): p. 781-7. 


167. Gribble, P.A., B.L. Taylor, and J. Shinohara, Bracing does not improve dynamic stability in 
chronic ankle instability subjects. Phys Ther Sport, 2010. 11(1): p. 3-7. 


168. Hardy, L., et al., Prophylactic ankle braces and star excursion balance measures in healthy 
volunteers. J Athl Train., 2008. 43(4): p. 347-51. 


169. DiStefano, L., et al., Lower extremity kinematics and ground reaction forces after 
prophylactic lace-up ankle bracing. J Athl Train, 2008. 43(3): p. 234-41. 


170. Abian-Vicen, J., et al., Prophylactic ankle taping: elastic versus inelastic taping. Foot Ankle 
Int, 2009. 30(3): p. 218-25. 


171. Gribble, P.A., S. Radel, and C.W. Armstrong, The effects of ankle bracing on the activation of 
the peroneal muscles during a lateral shuffling movement. Physical Therapy in Sport, 2006. 
7(1): p. 14-21. 


172. Kernozek, T., et al., Ankle bracing, plantar-flexion angle, and ankle muscle latencies during 
inversion stress in healthy participants. J Athl Train, 2008. 43(1): p. 37-43. 


173. Sanioglua, A., et al., The effect of ankle taping on isokinetic strength and vertical jumping 
performance in elite taekwondo athletes. . Isokinet Exerc Sci 2009. 17(1): p. 73-8. 


174. Refshauge, K.M., et al., The effect of ankle taping on detection of inversion-eversion 
movements in participants with recurrent ankle sprain. Am J Sports Med, 2009. 37(2): p. 371-
5. 


175. Spanos, S., M. Brunswic, and E. Billis, The effect of taping on the propioception of the ankle in 
a non-weight bearing position, amongst injured athletes. Foot, 2008. 18(1): p. 25-33. 


176. Lohkamp, M., et al., The influence of ankle taping on changes in postural stability during 
soccer-specific activity. J Sport Rehabil, 2009. 18(4): p. 482-92. 


177. Kerr, R., et al., Shoes influence lower limb muscle activity and may predispose the wearer to 
lateral ankle ligament injury. J Orthop Res, 2009. 27(2): p. 318-24. 


178. Gudibanda, A. and Y. Wang, Effect of the ankle stabilizing orthosis on foot and ankle 
kinematics during cutting manoeuvres. . Res Sports Med, 2005. 13(3): p. 111-26. 


 





Cailbhe
File Attachment
MA2 Supplementary Table 1.pdf



Table 3.  Results of the best evidence synthesis from the reviews deemed as ‘high’ (≥7 on the AMSTAR tool) quality. Reviews have been stratified by intervention type. 

 

Study AMSTAR Outcome (s) Intervention Results Review Conclusion Summary 

Exercise therapy  

De Vries 2006 10 
Functional outcome, Subjective 
stability, Recurrent injury, Pain, 
Swelling 

Any type of treatment for chronic 
lateral ankle instability was 
considered 

10 included studies; Data from 3 out of 4 studies showed 
a better outcome for neuromuscular training compared 
with no training 

Neuromuscular training alone appears effective 
in the short term. There is insufficient evidence 
to support any one surgical intervention over 
another surgical intervention for CAI but it is 
likely that there are limitations to the use of 
dynamic tenodesis. 

+ 

O'Driscoll 2011 7 
Re-injury, Postural stability, 
strength, self-reported function 

Exercise therapy (neuromuscular) 

There is limited to moderate evidence to support 
improvements in dynamic postural stability, and patient 
perceived functional stability through neuromuscular 
training in subjects with CAI. There is limited evidence of 
effectiveness for neuromuscular training for improving 
static postural stability, active and passive joint position 
sense, isometric strength, and a reduction in injury 
recurrence rates. 

Strong evidence of effectiveness was lacking for 
all outcome measures. All but one of the studies 
included in the review were deemed to have a 
high risk of bias, and most studies were lacking 
sufficient power. Therefore, in future we 
recommend conducting higher quality RCTs 
using appropriate outcomes to assess for the 
effectiveness of neuromuscular training in 
overcoming sensorimotor deficits in subjects 
with CAI. 

? 

Postle 2012 8 Re-injury, self reported function 
Exercise therapy (proprioceptive 
exercise) 

The results indicated that there is no statistically 
significant difference in recurrent injury between the 
addition of proprioceptive exercises during the 
rehabilitation of patients following ankle ligament injury 
(p < 0.68). The addition of proprioceptive training 
demonstrated a significant reduction in subjective 
instability and functional outcomes (p < 0.05 

Further study is warranted to develop the 
rigour of the evidence-base and to determine 
the optimal proprioceptive training programme 
following ankle ligament injury with different 
populations. 

+ 

Schiftan 2015 
 

8 Re-injury 
Exercise therapy (proprioceptive 
training) 

Results of the meta-analysis combining all participants, 
irrespective of ankle injury history status, revealed a 
significant reduction of ankle sprain incidence when 
proprioceptive training was performed compared to a 
range of control interventions (relative risk = 0.65, 95% CI 
0.55–0.77). 

Proprioceptive training programmes are 
effective at reducing the rate of ankle sprains in 
sporting participants, particularly those with a 
history of ankle sprain. Current evidence 
remains inconclusive on the benefits for 
primary prevention of ankle sprains. 

+ 

van der Wees 2006 10 
Re-injury, postural stability, range 
of motion 

Exercise therapy and manual 
mobilisation 

Exercise therapy was effective in reducing the risk of 
recurrent sprains after acute ankle sprain: RR 0.37 (95% 
CI 0.18 to 0.74). No effects of exercise therapy were 
found on postural sway in patients with functional 
instability: SMD: 0.38 (95% CI -0.15 to 0.91). Four studies 
demonstrated an initial positive effect of different modes 
of manual mobilisation on dorsiflexion range of motion. 

It is likely that exercise therapy, including the 
use of a wobble board, is effective in the 
prevention of recurrent ankle sprains. Manual 
mobilisation has an (initial) effect on 
dorsiflexion range of motion, but the clinical 
relevance of these findings for physiotherapy 
practice may be limited. 

+ 

van Rijn 2010 7 Pain, instability, re-injury 
Exercise (additional supervised 
exercises compared with 
conventional treatment alone) 

There was limited to moderate evidence to suggest that 
the addition of supervised exercises to conventional 
treatment leads to faster and better recovery and a faster 
return to sport at short-term follow-up than conventional 
treatment alone. 

Additional supervised exercises compared with 
conventional treatment alone have some 
benefit for recovery and return to sport in 
patients with ankle sprain, though the evidence 
is limited or moderate and many studies are 
subject to bias. 

+ 

Wikstrom 2009 8 Postural Control Exercise (balance training) 
Balance training improves postural control (ES = - 0.857, P 
< 0.0001). 

Balance training improves postural control 
scores after both acute and lateral ankle 
trauma. However, further research should 

+ 



determine the optimal dosage, intensity, type of 
training, and a risk reduction/preventative 
effect associated with balance training after 
both acute and chronic ankle trauma. 

Woitzik 2015 7 
Self reported recovery, pain, 
instability 

Exercise 

The evidence suggests that for recent lateral ankle sprain: 
Rehabilitation exercises initiated immediately post-injury 
are as effective as a similar program initiated one week 
post-injury; supervised exercise provides no additional 
benefit when added to education and advice (including 
home exercises) compared to education and advice 
(including home exercises) alone. 

For recent lateral ankle sprains, similar 
outcomes are offered between an accelerated 
exercise program and exercises given one week 
post-injury. 

+ 

Zech 2009 9 

Recurrent sprains and giving way 
episodes/postural 
control/proprioception/Muscle 
reaction time to sudden 
perturbation/Ankle joint 
functionality scores/Muscle 
strength/EMG/Edema 

Exercise 
(proprioceptive/neuromuscular) 

Proprioceptive/neuromuscular exercise was effective at 
increasing functionality as well as at decreasing the 
incidence of recurrent injuries and "giving way" episodes 
after ankle sprains 

It can be concluded that proprioceptive and 
neuromuscular interventions after ankle injuries 
can be effective for the prevention of recurrent 
injuries 

+ 

Conclusions: 
There is strong evidence for the use of exercise therapy for preventing ankle re-injury incidence and improving self reported function. One high quality review found no evidence for the addition of supervised 
exercises to unsupervised home based exercise. There is limitied - moderate evidence supporting the use of exercise therapy for improving postural stability (2 reviews supporting and one finding no effect). 

Manual therapy  

Brantingham 2009 10 
Self-reported function, ROM, pain, 
swelling, proprioception, 
stabilometry 

Manual Therapy 
There is a level of B or fair evidence for manipulative 
therapy of the ankle and/ or foot combined with 
multimodal or exercise therapy for ankle inversion sprain 

Larger, methodologically improved, and well-
funded randomized controlled and clinical trials, 
as well as observational, clinical, and basic 
science research, case series, and studies, are 
both needed and merited. 

+ 

van der Wees 2006 10 
Re-injury, postural stability, range 
of motion 

Exercise therapy and manual 
mobilisation 

Exercise therapy was effective in reducing the risk of 
recurrent sprains after acute ankle sprain: RR 0.37 (95% 
CI 0.18 to 0.74). No effects of exercise therapy were 
found on postural sway in patients with functional 
instability: SMD: 0.38 (95% CI -0.15 to 0.91). Four studies 
demonstrated an initial positive effect of different modes 
of manual mobilisation on dorsiflexion range of motion. 

It is likely that exercise therapy, including the 
use of a wobble board, is effective in the 
prevention of recurrent ankle sprains. Manual 
mobilisation has an (initial) effect on 
dorsiflexion range of motion, but the clinical 
relevance of these findings for physiotherapy 
practice may be limited. 

? 

Conclusions  
There is limited evidence supporting the use of manual therapy for treatment of acute ankle sprain injury. At present, there does not appear to be any negative effects of adding manual therapy to an 
exercise therapy programme. Further research is warranted to determine whether manual therapy results in any long term benefits in either acute ankle sprains or CAI. 

Surgery  

De Vries 2006 10 

Primary outcomes: Functional 
outcome, Subjective stability 
Secondary outcomes: Recurrent 
injury, Pain, Swelling 

Any type of treatment for chronic 
lateral ankle instability was 
considered 

10 included studies; Data from 3 out of 4 studies showed 
a better outcome for neuromuscular training compared 
with no training 

Neuromuscular training alone appears effective 
in the short term. There is insufficient evidence 
to support any one surgical intervention over 
another surgical intervention for CAI but it is 
likely that there are limitations to the use of 

? 



dynamic tenodesis. 

Kerkhoffs 2007 9 
re-injury; persistent pain; 
subjective instability. 

Surgical compared with conservative 
interventions. 

There is insufficient evidence available from randomised 
controlled trials to determine the relative effectiveness of 
surgical and conservative treatment for acute injuries of 
the lateral ligament complex of the ankle in adults. 

Given the risk of operative complications and 
the higher costs (including those of hospital 
admission) associated with surgery, the best 
available option for most patients would be 
conservative treatment for acute injuries and 
close follow up to identify patients who may 
remain symptomatic.High quality randomised 
controlled trials of primary surgical repair 
versus the best available conservative 
treatment for well-defined injuries are required. 

? 

Pijnenburg 2000 7 
Pain & self reported function 
(giving way) 

Any 

With respect to giving-way, a significant difference was 
noted between operative treatment and functional 
treatment (relative risk, 0.23; 95 percent confidence 
interval, 0.17 to 0.31) in favour of operative treatment 
and a significant difference was also noted between 
functional treatment and treatment with a cast for six 
weeks (relative risk, 0.69; 95 percent confidence interval, 
0.50 to 0.94) in favour of functional treatment. With 
respect to residual pain, no significant difference was 
found between operative and functional treatment and a 
significant difference was found between functional 
treatment and treatment with a cast for six weeks 
(relative risk, 0.67; 95 % confidence interval, 0.50 to 
0.90). 

We concluded that a no-treatment strategy for 
ruptures of the lateral ankle ligaments leads to 
more residual symptoms. Operative treatment 
leads to better results than functional 
treatment, and functional treatment leads to 
better results than cast immobilization for six 
weeks. 

+ 

Conclusions 
There is limited evidence supporting surgery for the treatment of lateral ankle ruptures compared to no treatment for self reported function. However, there are higher risks of complications with surgical 
interventions. 

External support  

Dizon & Reyes 2010 9 Re-injury External ankle supports 

The main finding was the reduction of ankle sprain by 
69% (OR 0.31, 95% CI 0.18–0.51) with the use of ankle 
brace and reduction of ankle sprain by 71% (OR 0.29, 95% 
CI 0.14–0.57) with the use of ankle tape among previously 
injured athletes. 

No type of ankle support was found to be 
superior than the other. + 

Handoll 2001 10 Ankle re-injury, instability 

External ankle support; ankle disk 
training; stretching; health education 
programme and controlled 
rehabilitation. 

The main finding was a significant reduction in the 
number of ankle sprains in people allocated external 
ankle support (RR 0.53, 95% CI 0.40 to 0.69). This 
reduction was greater for those with a previous history of 
ankle sprain, but still possible for those without prior 
sprain. There was limited evidence for reduction in ankle 
sprain for those with previous ankle sprains who did ankle 
disk training exercises 

Participants with a history of previous sprain 
can be advised that wearing such supports may 
reduce the risk of incurring a future sprain. 

+ 

Kemler 2011 7 
Re-injuries, pain, swelling, 
instability, and functional 
outcomes 

External support (comparison of 
different types) 

Best evidence syntheses only demonstrated a better 
treatment result in terms of functional outcome for 
bracing in comparison to other forms of external support. 
There were no differences for any other outcomes (e.g. 
re-injuries, residual complaints) 

Further research should focus on economic 
evaluation and on different types of ankle 
brace, to examine the strengths and 
weaknesses of ankle braces for the treatment of 
acute ankle sprains. 

+ 

Kerkhoffs 2003 8 Swelling, instability 
External Support (comparison of 
different types) 

Persistent swelling at short-term follow-up was less with 
lace-up ankle support than with semi-rigid ankle support 
(RR 4.2 95% CI 1.3–14), an elastic bandage (RR 5.5; 95% CI 
1.7–18) and tape (RR 4.1; 95% CI 1.2–14). One trial 
reported better results for subjective instability using the 

We conclude that an elastic bandage is a less 
effective treatment. Lace-up supports seem 
better, but the data are insufficient as a basis 
for definite conclusions. 

+ 



semi-rigid ankle support than the elastic bandage (RR 8.0; 
95% CI 1.0–62). 
 

Conclusions 
There is strong evidence supporting the use of external support (in the form of taping or bracing) for reducing re-injury incidence and improving self reported function. There is moderate evidence suggesting bracing 
may be superioir for self reported function in comparison to taping. 

Complementary (acupuncture)  

Kim 2014 10 Self reported function, re-injury Acupuncture 

The currently available evidence from a very 
heterogeneous group of randomised and quasi-
randomised controlled trials evaluating the effects of 
acupuncture for the treatment of acute ankle sprains 
does not provide reliable support for either the 
effectiveness or safety of acupuncture treatments, alone 
or in combination with other non-surgical interventions; 
or in comparison with other non-surgical intervention 

Future rigorous randomised clinical trials with 
larger sample sizes will be necessary to 
establish robust clinical evidence concerning 
the effectiveness and safety of acupuncture 
treatment for acute ankle sprains 

? 

Park 2013 9 Pain Acupuncture 

Acupuncture was more effective than various controls in 
relieving pain, facilitating return to normal activity, and 
promoting quality of life, but these analyses were based 
on only a small number of studies. Acupuncture did not 
appear to be associated with adverse events. 

Given methodological shortcomings and the 
small number of high-quality primary studies, 
the available evidence is insufficient to 
recommend acupuncture as an evidence-based 
treatment option. This calls for further rigorous 
investigations. 

+ 

Conclusions 
There is limited evidence based primarily on low quality studies supporting the use of acupuncture for pain relief in ankle sprain injury. There is limited evidence demonstrating no effect of acupuncture on self 
reported function and re-injury incidence. 

Immobilisation  

Pijnenburg 2000 7 Any 
Pain & self reported function (giving 
way) 

With respect to giving-way, a significant difference was 
noted between operative treatment and functional 
treatment (relative risk, 0.23; 
95 percent confidence interval, 0.17 to 0.31) in favour of 
operative treatment and a significant difference was also 
noted between functional treatment and treatment with 
a cast for six weeks (relative risk, 0.69; 95 percent 
confidence interval, 0.50 to 0.94) in favour of functional 
treatment. With respect to residual pain, no significant 
difference was found between operative and functional 
treatment and a significant difference was found 
between functional treatment and treatment with a cast 
for six weeks (relative risk, 0.67; 95 % confidence interval, 
0.50 to 0.90). 

We concluded that a no-treatment strategy for 
ruptures of the lateral ankle ligaments leads to 
more residual symptoms. Operative treatment 
leads to better results than functional 
treatment, and functional treatment leads to 
better results than cast immobilization for six 
weeks. 

- 

Kerkhoffs 2001 10 
Pain, swelling, subjective and 
objective instability, recurrent 
injury 

Immobilisation 

There is significant evidence to support functional 
treatment over immobilisation for multiple outcomes. 
None of the other results were significantly in favour of 
immobilisation. 

Based on our results, functional treatment 
currently seems a more appropriate treatment 
and should be encouraged. Concerning 
effectiveness, immobilisation, if necessary, 
should be restricted to certain patients and for 
short time periods. 

- 

Conclusions 
There is moderate evidence (2 high quality reviews) opposing the use if immobilization in the treatment of ankle sprain injury, in comparison to functional treatment. There is limited to moderate evidence opposing 
immobilization in comparison to surgical intervention. 

Conventional treatment (RICE)  



van den Bekerom 
2012 
 

11 
Pain, swelling, ankle mobility or 
range of motion 

Rest, ice compression, and elevation 
(RICE) therapy 

Insufficient evidence is available from randomized 
controlled trials to determine the relative effectiveness of 
RICE therapy for acute ankle sprains in adults. 

Treatment decisions must be made on an 
individual basis, based on expert opinion and 
national guidelines 

? 

Conclusions There is not sufficient evidence to draw any conclusions regarding the effectiveness of RICE for the treatment of acute ankle sprains. High quality RCTs are required before recommendations can be made. 

+: evidence supporting intervention 

 

-: evidence opposing intervention 

 

?: inconclusive evidence



Acute ankle sprain 

Surgical interventions 

Six reviews ([20 29 31 39 40 51]; quality range = 5-10) compared surgical to non-surgical 

interventions for the treatment of acute ankle sprain injury. These reviews contained 82 

individual (non-duplicate) papers. Of these eighty-two, thirty-three (32 RCTs, 1 non-RCTs; N 

= 4080; 65% male, 35% female) evaluated a surgical intervention specifically [62-94]2.  

None of the reviews reported on the primary outcome of recurrence. Function was 

determined by the time taken to return to activity/work [20 29 31 39 40 51]. Of the six 

reviews, one (quality = 6/11) advocated conservative management (including 

physiotherapeutic and external support interventions) over surgery [39], and two (quality = 

7/11 [40]; quality = 5/11 [31]) identified that surgery had better outcomes when compared 

with conservative management in the treatment of acute ankle sprain injury [31 40]. One 

review (quality = 9) found that there was insufficient evidence to determine the relative 

effectiveness of either surgical and conservative management in the treatment of an acute 

AS[29].  

Despite its projected benefits, several of the reviews identified the propensity for a surgical 

intervention to have a higher risk of complication (which included issues such as wound-

healing, infection, dystrophy, iatrogenic nerve damage leading to sensory deficit and 

paresthesia) compared with a conservative intervention [20 29 31 39 40]. A surgical 

intervention was also associated with greater financial cost [29 40].  

 

Non-surgical interventions 

Physiotherapeutic  

Eighteen systematic reviews evaluated a physiotherapeutic intervention for the treatment of 

acute ankle sprain ([14 17 19 23 29 31 32 39 41 44 45 50 52 53 58 60 61 95]; quality range = 

Commented [CD1]: Surgical interventions 
Of the forty-one studies on which the conclusions of the reviews 
were likely based, twenty-six evaluated a surgical intervention for 

management of acute ankle sprain relative to immobilisation, and 

eight evaluated the efficacy of different surgical interventions relative 

to one-another. Therefore, only seven studies (all RCTs, N = 483) 

made the specific comparison of a surgical intervention to a non-

surgical control group that completed some kind of active, 
conventional treatment (such as a physiotherapeutic intervention that 

involved exercise therapy) (Freeman 1965, Kaikkonen, Kannus et al. 

1996, Povacz, Unger et al. 1998, Knop, Thermann et al. 1999, 
Pihlajamäki, Hietaniemi et al. 2010, Yasui, Takao et al. 2011, Takao, 

Miyamoto et al. 2012). One of these studies focused on surgical 

treatment for chronic recurrent ankle sprain (Knop, Thermann et al. 
1999). Of the remaining six, three reported that conservative 

treatment with exercise therapy was superior to surgery (Freeman 

1965, Kaikkonen, Kannus et al. 1996, Povacz, Unger et al. 1998), and 
three reported that surgery was superior to conservative treatment 

with exercise therapy (Pihlajamäki, Hietaniemi et al. 2010, Yasui, 

Takao et al. 2011, Takao, Miyamoto et al. 2012) for the primary 

outcomes of injury recurrence and/or self-reported function.  



2-10), which themselves included 213 papers. Of these 213, 118 individual reports were 

included on removal of papers duplicated between each review. The two main kinds of 

physiotherapeutic intervention evaluated were exercise therapy and manual therapy 

 

Exercise therapy  

Of the eighteen separate systematic reviews, fifteen ([14 17 23 29 31 39 41 44 45 50 52 53 58 

60 61]; quality range = 2-10) evaluated the effectiveness of exercise therapy for the treatment 

of acute ankle sprain. Included in these reviews were forty-one individual papers (33 RCTs, 8 

non-RCTs; N = 4680; 68% male, 32% female) wherein exercise therapy was the primary 

intervention for the treatment of acute ankle sprain [82 96-135].  

The reviews were unanimous in their consensus that exercise therapy improves self-reported 

function following acute ankle sprain [14 17 23 41 44 52 53 60 61] 3. Three of the reviews 

reported on the primary outcome of recurrence in a sample of individuals with acute ankle 

sprain [14 39 60]. All three confirmed the effectiveness of exercise therapy for the prevention 

of recurrence following an acute ankle sprain injury [14 39 60] 4.  

 

 

Manual therapy 

Of the eighteen separate systematic reviews that evaluated a physiotherapeutic intervention, 

five ([14 19 32 45 50]; quality range 5-10) evaluated the effectiveness of manual therapy for 

the treatment of acute ankle sprain. Included in these reviews were twelve [136-147] 

individual papers (all RCTs, N = 687) in which some form of manual therapy technique was 

utilised in the treatment of acute ankle sprain5. 

It is unclear whether manual therapy was beneficial for the primary outcomes of self-reported 

function or injury recurrence [14 19 32 45 50]6,7. 

Commented [CD2]: 3Exercise therapy  
Eleven of the individual papers included in these reviews (all RCTs, 

N = 536) evaluated the efficacy of an exercise therapy intervention 

for the primary outcome of self-reported function (Oostendorp 1987, 

Wester, Jespersen et al. 1996, Hoiness, Engebretsen et al. 2003, Clark 

and Burden 2005, Bassett and Prapavessis 2007, Bleakley, O'Connor 
et al. 2007, Hale, Hertel et al. 2007, van Rijn, van Os et al. 2007, van 

Rijn, van Heest et al. 2009, Hultman, Faltstrm et al. 2010). Eight of 

these eleven studies reported a positive outcome for self-reported 
function following an exercise therapy intervention (Oostendorp 

1987, Wester, Jespersen et al. 1996, Clark and Burden 2005, 

Bleakley, O'Connor et al. 2007, Hale, Hertel et al. 2007, van Rijn, 
van Heest et al. 2009, Hultman, Faltstrm et al. 2010), with three 

reporting no effect (Hoiness, Engebretsen et al. 2003, Bassett and 

Prapavessis 2007, van Rijn, van Os et al. 2007). The length of follow-
up varied considerably in these reports, ranging from between 2-

weeks (Bassett and Prapavessis 2007) and 8-months (Wester, 

Jespersen et al. 1996). 

 

Commented [CD3]: 4These conclusions were likely based on six 

individual cohort analyses (Wester, Jespersen et al. 1996, Holme, 
Magnusson et al. 1999, Verhagen, van der Beek et al. 2004, McGuine 

and Keene 2006, Hupperets, Verhagen et al. 2009, van Rijn, van 

Heest et al. 2009) (all RCTs, N = 1962) wherein the follow-up period 
was a minimum of 8 months (Wester, Jespersen et al. 1996) and 

typically one athletic season or year (de Bie, de Vet et al. 1998, 
Holme, Magnusson et al. 1999, Verhagen, van der Beek et al. 2004, 

McGuine and Keene 2006, Hupperets, Verhagen et al. 2009, van 

Rijn, van Heest et al. 2009). Collectively, each of these papers 

reported a positive effect of exercise therapy for preventing 

recurrence following an acute ankle sprain injury (Wester, Jespersen 

et al. 1996, de Bie, de Vet et al. 1998, Holme, Magnusson et al. 1999, 
Verhagen, van der Beek et al. 2004, McGuine and Keene 2006, 

Hupperets, Verhagen et al. 2009, van Rijn, van Heest et al. 2009). 

 

Commented [CD4]: 5Five of the reviews made specific 
conclusions regarding the secondary outcomes of proprioception 

(Baltaci and Kohl 2003, Zoch, Fialka-Moser et al. 2003, Zech, 
Hubscher et al. 2009, Postle, Pak et al. 2012), strength (Zoch, Fialka-

Moser et al. 2003, Zech, Hubscher et al. 2009, Feger, Herb et al. 

2015), muscle activity (Zech, Hubscher et al. 2009) and performance 

(static/dynamic postural control)(Zech, Hubscher et al. 2009, Postle, 

Pak et al. 2012). Their conclusions were discrepant however in that 

some reported that the exercise therapy intervention coincided with 
improvements in these secondary outcomes (quality = 2/11 (Baltaci 

and Kohl 2003); 6/11 (Feger, Herb et al. 2015); 5/11 (Zoch, Fialka-

Moser et al. 2003)) while others concluded that no change had 

occurred (quality = 8 (Postle, Pak et al. 2012); 9/11(Zech, Hubscher 

et al. 2009)). Of the forty-one individual reports which assessed the 

efficacy of an exercise therapy intervention for ankle sprain, twenty 
(14 RCTs, 6 non-RCTs; N = 710) evaluated at least one of the 

secondary outcomes of proprioception, strength, muscle activity 

and/or static/dynamic postural control (Freeman 1965, Tropp, 
Ekstrand et al. 1984, Forkin, Koczur et al. 1996, Bernier and Perrin 

1998, Holme, Magnusson et al. 1999, Uh, Beynnon et al. 2000, Eils ...

Commented [CD5]:  
6 However, all five reviews concluded that manual ankle joint 
mobilisation has short-term benefits for the secondary outcome of 

pain (van der Wees, Lenssen et al. 2006, Bleakley, McDonough et al. 

2008, Brantingham, Globe et al. 2009, Terada, Pietrosimone et al. 

2013, Loudon, Reiman et al. 2014). Furthermore with regards to 

ROM, manual joint mobilisation was considered to acutely increase 

ankle joint dorsiflexion ROM (van der Wees, Lenssen et al. 2006, 
Terada, Pietrosimone et al. 2013, Loudon, Reiman et al. 2014). 

Importantly, it remains unclear whether these findings translate to 

long-term benefits for the primary outcomes of recurrence and self-

reported function (van der Wees, Lenssen et al. 2006, Bleakley, 

McDonough et al. 2008, Terada, Pietrosimone et al. 2013, Loudon, 

Reiman et al. 2014).  
7Of the individual papers included in these reviews most had a 

follow-up period of less than 48 hours (Green, Refshauge et al. 2001, 

Collins, Teys et al. 2004, Vicenzino, Branjerdporn et al. 2006, Lopez-

Rodriguez, de-las-Penas et al. 2007, Reid, Birmingham et al. 2007, ...



 

Electrophysical agents 

Seven systematic reviews evaluated an electrophysical intervention of some kind for the 

treatment of acute ankle sprain ([14 18 45 49 52 53 95]; quality = 6.7[2]). Fifty papers (on 

removal of duplicates) were included in these reviews. Of these fifty papers, twenty-one (all 

RCTs, N = 1459; 59% male, 41% female) evaluated the effectiveness of an electro-physical 

agent in the treatment of acute ankle sprain injury [120 124 148-166]8.  

Applications of ice and compression or the use of elevation do not seem to be effective for 

improving the primary outcomes of self-reported function or recurrence following acute 

ankle joint sprain compared with no treatment [18 95]. Three reviews concluded that 

treatment success was achieved on the basis of an exercise therapy intervention that was often 

combined with a rest/ice/compression/elevation (RICE) protocol [52 53 95].  

None of the reviews determined any beneficial effect of ultrasound in the treatment of acute 

ankle sprain injury [14 49]. However, there are very few trials evaluating the effectiveness of 

ultrasound therapy for acute ankle sprains [49], and fewer still have considered the range of 

intervention parameters available[14 49].  Similarly, the evidence for the efficacy of laser, 

electrical stimulation and hyperbaric oxygen therapies is limited due to a lack of related 

research [14 45]. 

 

External support 

Six systematic reviews evaluated an external support of some kind for the treatment of acute 

ankle sprain ([26 28 39 44 53 61]; quality range 3-10). These reviews included 46 individual 

papers. Twenty-four of these (23 RCTs, 1 non-RCT; N = 2141, 66% male, 34% female) 

evaluated some kind of external support (which included taping, bracing, and orthoses9) in 

the treatment of acute ankle sprain injury [103 105 116 126 135 167-185]. 
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Only two of the individual studies evaluated laser therapy (de Bie, de 

Vet et al. 1998, Stergioulas 2004) and electrical stimulation (Peer, 

Barkley et al. 2009, Sandoval, Ramirez et al. 2010), and only one 
study evaluated the effectiveness of hyperbaric oxygen (Borromeo, 

Ryan et al. 1997), thus limiting the conclusions that could be made 

about these types of electrophysical agents.  
Of the individual reports, only one had a follow-up period >6-months 

(de Bie, de Vet et al. 1998); the majority of the studies had a follow-

up of less than 1-week (Cote, Prentice et al. 1988, Michlovitz, Smith 
et al. 1988, Laba 1989, Sloan, Hain et al. 1989, Oakland and Rapier 

1993, Stergioulas 2004, Peer, Barkley et al. 2009, Sandoval, Ramirez 

et al. 2010). The most frequently reported outcomes were thus in 
relation to acute symptoms of the ankle joint sprain (pain, swelling, 

ROM, weight-bearing ability, return to work). Only 3 studies 

reported on the primary outcomes of recurrence or self-reported 

function (Michlovitz, Smith et al. 1988, Wilkerson and Horn-Kingery 

1993, de Bie, de Vet et al. 1998). Michlovitz et al (Michlovitz, Smith 

et al. 1988) evaluated the efficacy of electrical stimulation combined 
with a cryotherapeutic intervention for the treatment of acute ankle 

sprain and found no differences between the treatment and control 

groups for the outcome of recurrence. The follow-up period in this 

study was <1 week (Michlovitz, Smith et al. 1988), which further 

limits the conclusions that can be made. Wilkerson et al (Wilkerson 

and Horn-Kingery 1993) evaluated the efficacy of combined 
cryotherapy and compression in the treatment of acute ankle sprain, 

finding that the treatment groups (who received focal compression) 

achieved a better result for the primary outcome of self-reported 

function. Finally, de Bie et al (de Bie, de Vet et al. 1998) in a study 

with a 12-month follow-up period found no differences between laser 
therapy and a control group for either self-reported function or 

recurrence. The only secondary outcome reported on in the individual 

studies were postural stability (Zammit and Herrington 2005) and 
ROM (van Lelieveld 1979, Michlovitz, Smith et al. 1988, Airaksinen, 

Kolari et al. 1990, Borromeo, Ryan et al. 1997, Nyanzi, Langridge et 

al. 1999, Zammit and Herrington 2005, Peer, Barkley et al. 2009, 

Sandoval, Ramirez et al. 2010) with only two of these studies ...

Commented [CD7]: External support 
9Of the twenty-four individual reports, only two (which were in 

separate reviews) evaluated orthoses in the treatment of acute ankle 

sprain injury (Neumann, Wittkamper et al. 1994, Ashton-Miller, 

Ottaviani et al. 1996).  The remaining papers all evaluated some kind 

of taping and/or bracing intervention for the treatment of acute ankle 
sprain (Pasila, Visuri et al. 1975, Allen and McShane 1985, Jongen, 

Pot et al. 1992, Sommer and Schreiber 1993, Twellaar, Veldhuizen et 

al. 1993, Dettori, Pearson et al. 1994, Leanderson and Wredmark 

1995, Zeegers 1995, Karlsson, Eriksson et al. 1996, Reinhardt and 

Tiedemann 1999, Matsusaka, Yokoyama et al. 2001, Boyce, Quigley 

et al. 2005, Beynnon, Renstrom et al. 2006, Mickel, Bottoni et al. 
2006, Bassett and Prapavessis 2007, van Rijn, van Os et al. 2007, 

Cooke, Marsh et al. 2009, Lamb, Marsh et al. 2009, McGuine, 

Brooks et al. 2011, Babins 2012, Lardenoye, Theunissen et al. 2012, 
McGuine, Hetzel et al. 2012). Five of these studies reported on the 

primary outcome of recurrence, with all documenting a positive 

effect of the taping/bracing intervention (Sommer and Schreiber 
1993, Mickel, Bottoni et al. 2006, McGuine, Brooks et al. 2011, 

Babins 2012, McGuine, Hetzel et al. 2012). Nine studies reported on 

the primary outcome of self-reported function (Sommer and 
Schreiber 1993, Twellaar, Veldhuizen et al. 1993, Leanderson and 

Wredmark 1995, Zeegers 1995, Boyce, Quigley et al. 2005, Bassett 

and Prapavessis 2007, Cooke, Marsh et al. 2009, Lamb, Marsh et al. 

2009, Lardenoye, Theunissen et al. 2012). With the exclusion of two 

papers, one with unclear findings (Twellaar, Veldhuizen et al. 1993) 

and another reporting no advantage (Zeegers 1995), these studies 
advocated a positive effect of taping/bracing in the treatment of acute 

ankle sprain. The follow-up period in these studies ranged from ≥1 

year (Twellaar, Veldhuizen et al. 1993, Neumann, Wittkamper et al. 

1994, Karlsson, Eriksson et al. 1996, Mickel, Bottoni et al. 2006, 

McGuine, Brooks et al. 2011, Babins 2012, McGuine, Hetzel et al. 

2012), ≤1 year (Beynnon, Renstrom et al. 2006, Cooke, Marsh et al. 
2009, Lamb, Marsh et al. 2009) and ≤6-months (Dettori, Pearson et 

al. 1994, Leanderson and Wredmark 1995, Reinhardt and Tiedemann 

1999, Matsusaka, Yokoyama et al. 2001, Boyce, Quigley et al. 2005, 

van Rijn, van Os et al. 2007, Lardenoye, Theunissen et al. 2012).  ...



The reviews were unanimous in their consensus that braces and taping are effective in the 

treatment of acute ankle sprains for the primary outcomes of self-reported function and 

recurrence [26 28 39 44 53 61]10,11.  

 

Complementary 

Three systematic reviews evaluated some kind of complementary medicine for the treatment 

of acute ankle sprain ([14 30 37]; quality range 5-10). These three reviews included sixty 

individual papers. There were two papers duplicated between these reviews, leaving fifty-

eight individual reports. Of these fifty-eight, thirty-five (all RCTs; N = 2358, 67% male, 33% 

female) evaluated some kind of complementary medicine in the treatment of acute ankle 

sprain injury [186-220]. Acupuncture was the primary focus of the reviews however [14 30 

37].  

Two of the reviews (quality = 5/11[14] ; 10/11[30]) reported that there were insufficient data 

to determine the relative effectiveness of complementary medicine in the treatment of acute 

ankle sprain for self-reported function or injury recurrence12.  

The final review (quality = 9/11) concluded that acupuncture was likely to have a therapeutic 

effect in improving acute symptoms, but acknowledged that the results were likely to be 

overestimated due to the low quality of the included studies [37]. 

On this basis, the evidence for the efficacy of complementary therapies in the treatment of 

acute ankle sprain for the primary outcomes of injury recurrence/self-reported function is 

inconclusive. 

 

Pharmacological 

Three systematic reviews evaluated some kind of pharmacological intervention for the 

treatment of acute ankle sprain ([14 30 44]; quality range 3-10). These reviews included 47 

Commented [CD8]: 10Despite the agreement between the 

reviews, a number acknowledged that there were still too few 

studies in this area, that the available studies were at a high risk 

of bias, lacked power and that the cost-effectiveness of this 

intervention still needs to be clarified (van Rijn, van Ochten et 

al. 2010, Kemler, van de Port et al. 2011).  
11While none of the reviews made conclusions regarding any of 

the secondary outcomes, one of the individual studies reported 

on the secondary outcome of static postural control 

(Matsusaka, Yokoyama et al. 2001) and reported that taping 

improved postural sway. 
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All three reviews raised concerns over the quality of the included 
studies (Bleakley, McDonough et al. 2008, Park, Hahn et al. 2013, 

Kim, Lee et al. 2014), leading to reservations about the conclusions 

that could be made. Pooled analyses were either not completed 

(Bleakley, McDonough et al. 2008) or were limited by the substantial 

heterogeneity of the included studies (Kim, Lee et al. 2014). The 

studies included were generally considered to be small (Egger, Jüni et 
al. 2003), of poor quality (Kim, Lee et al. 2014), were contradictory 

in their findings (Kim, Lee et al. 2014), and were often of Chinese 
origin (Park, Hahn et al. 2013); Chinese studies were considered to 

be more likely to publish positive outcomes (Vickers, Goyal et al. 

1998, Park, Hahn et al. 2013), thus the effect size the studies included 
in these reviews may have been inflated because of poor 

methodological design and conduct (Egger, Jüni et al. 2003). 

Of the thirty-five individual reports, two studies (Koll, Buhr et al. 
2004, Kucera, Barna et al. 2004) (both RCTs, N = 346) evaluated the 

efficacy of comfrey root ointment compared to a placebo treatment 

for the outcomes of pain and swelling over a short-term follow-up 

period (≤2 weeks). Both studies supported a beneficial effect for this 

topically applied cream for these outcomes (Koll, Buhr et al. 2004, 

Kucera, Barna et al. 2004). The remaining thirty-three (Cho 1977, 
Paris, Baynes et al. 1983, Ruan 1995, Ruan and J 1995, Yu and Yuan 

1995, Yu and Shuo 1996, Yu 1999, Ge and Ma 2000, Ge and Ma 

2000, Li 2002, Jian and Wang 2004, Wei, Jin et al. 2004, Wang 2005, 

Zhao and Shanghai 2005, Hao and Wang 2006, He and Xu 2006, Wu 

2006, Wu 2007, Zhou 2008, Luo, He et al. 2009, Wang and Sun 

2009, He, Diao et al. 2010, Ni and Li 2010, Tang, Jiang et al. 2010, 
Wei and Zhejiang 2010, Zheng and Wang 2010, Jiang and Wang 

2011, Sun, Chao et al. 2011, Sun and Ju 2011, Zhang and Zhang 

2011, Chen, Wang et al. 2012, Zhang 2012, Shi 2013)  studies all 

investigated some kind of acupuncture intervention for the treatment 

of acute ankle joint sprain, and likely informed the conclusions made  

by each of the systematic reviews. Only two of these thirty-three had 
a follow-up period longer than 1-month (He, Diao et al. 2010, Tang, 

Jiang et al. 2010), and only one study reported on the primary 

outcome of self-reported function (He, Diao et al. 2010). No studies 
evaluated the effect of acupuncture on injury recurrence and none 

provided any analysis of the secondary outcomes of strength, 

proprioception, static/dynamic postural control or muscle activity 
(Cho 1977, Paris, Baynes et al. 1983, Ruan 1995, Ruan and J 1995, 

Yu and Yuan 1995, Yu and Shuo 1996, Yu 1999, Ge and Ma 2000, 

Ge and Ma 2000, Li 2002, Jian and Wang 2004, Wei, Jin et al. 2004, 
Wang 2005, Zhao and Shanghai 2005, Hao and Wang 2006, He and 

Xu 2006, Wu 2006, Wu 2007, Zhou 2008, Luo, He et al. 2009, Wang 

and Sun 2009, He, Diao et al. 2010, Ni and Li 2010, Tang, Jiang et al. 

2010, Wei and Zhejiang 2010, Zheng and Wang 2010, Jiang and 

Wang 2011, Sun, Chao et al. 2011, Sun and Ju 2011, Zhang and 

Zhang 2011, Chen, Wang et al. 2012, Zhang 2012, Shi 2013). The 
majority of the studies compared acupuncture to some type of 

Chinese medicine (such as a Chinese skin patch or herbal medication) 

(Ruan 1995, Yu and Shuo 1996, Ge and Ma 2000, Li 2002, Wei, Jin 

et al. 2004, Hao and Wang 2006, Wu 2006, Wang and Sun 2009, 

Jiang and Wang 2011, Zhang and Zhang 2011) or electrophysical 

agent (Cho 1977, Paris, Baynes et al. 1983, Yu and Shuo 1996, Jian 
and Wang 2004, Wang 2005, Zhao and Shanghai 2005, He and Xu 

2006, Zhou 2008, Ni and Li 2010, Tang, Jiang et al. 2010, Wei and 

Zhejiang 2010, Zheng and Wang 2010, Zhang 2012). Only one study 

compared combined acupuncture and exercise to an exercise ...



papers (all RCTs; N = 6395, 62% male, 38% female). There were no papers duplicated 

between these reviews.  Thirteen papers (N = 2423, 47% male, 53% female) evaluated any 

pharmacological agent [which typically included non-steroidal anti-inflammatory drugs 

(NSAIDs)] in the treatment of acute ankle sprain as the primary intervention [136 186 187 

196 199 220-227]13.   

Due to the short follow-up periods in the individual studies, no conclusions could be made for 

the primary outcomes of self-reported function or injury recurrence. 

 

Chronic ankle instability 

None of the included reviews evaluated the efficacy of electrophysical agents, 

pharmacological interventions or complementary medicine for the treatment of CAI or 

recurrent ankle sprains.  

 

Surgical interventions: chronic ankle instability 

Two reviews ([20 51];quality range 6-10) evaluated the efficacy of surgery for the specified 

treatment of CAI or recurrent ankle sprains14. Included in these reviews were twenty-four 

individual papers, 8 of which evaluated a surgical intervention for the treatment of CAI or 

chronic recurrent ankle sprain (all RCTs; N = 533; 64% male, 36% female)[62-64 71 72 94 

228 229].  

None of the reviews specifically investigated whether a surgical intervention was superior to 

conservative management for CAI. in the majority of the individual studies, a surgical 

intervention was often only implemented provided conservative management had failed [62-

64 94 228 229]. Furthermore, none of the individual reports had a non-surgical control group 

[51], and none of the studies reported on the primary outcome of re-injury incidence [62-64 

71 72 94 228 229]15. 
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Only one of the eleven papers that evaluated a NSAIDs in the 

treatment of acute ankle sprain had a follow-up period longer than 1-

month (Slatyer, Hensley et al. 1997), and none of the studies reported 

on the primary outcome of self-reported function. Only one study 
reported on the primary outcome of injury recurrence, however, the 

follow-up period in this study was eight days only (Dreiser and 

Riebenfeld 1993). None of the studies reported on the secondary 

outcomes of strength, proprioception, static/dynamic postural control, 

ankle joint ROM or muscle activity. Thus the clinical relevance of the 

short-term symptomatic relief gained by using NSAIDs remains 
unclear. 

With regards to the secondary outcome of pain, Bleakley et al. 

concluded that there was “strong evidence to support the use of non-
steroidal anti-inflammatory drugs for short-term symptomatic relief 

immediately after ankle sprain.” Only one study in the review by Kim 

et al (Kim, Lee et al. 2014), used NSAIDS and the results in that 
study were not stated (Wei, Jin et al. 2004). Similarly, one study in 

the review by Seah et al.(Seah and Mani-Babu 2011), evaluated 

hyaluronic acid injections for the treatment of acute ankle sprain and 
concluded that this treatment is relatively novel but may have a role 

in expediting return to sport (Petrella, Petrella et al. 2007). 
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14A frequent inclusion criterion of these studies was mechanical 

laxity at the ankle joint (Larsen 1990, Hennrikus, Mapes et al. 1996, 

Karlsson, Eriksson et al. 1997, Karlsson, Lundin et al. 1999, 

Rosenbaum, Engelhardt et al. 1999, Hoiness, Engebretsen et al. 
2003).  

 

Commented [CD12]: 15A number of conclusions were made in 

each of the reviews (de Vries, Krips et al. 2006, van Ochten, van 
Middelkoop et al. 2014). First, there was no significant difference for 

the primary outcome of self-reported function between anatomic and 

non-anatomic surgical reconstruction techniques (de Vries, Krips et 
al. 2006). However non-anatomic reconstruction techniques were 

considered to pose a greater risk for nerve injury (Hennrikus, Mapes 
et al. 1996) and not as effective for the correction of excessive talar 

tilt(Rosenbaum, Engelhardt et al. 1999). One study(Karlsson, 

Eriksson et al. 1997) comparing two anatomic reconstruction 
techniques found no difference in any of their clinical outcomes but 

operation time was significantly shorter in the reinsertion group(de 

Vries, Krips et al. 2006). 

 



 

Non-surgical interventions: chronic ankle instability 

Twenty three reviews evaluated the efficacy of a physiotherapeutic intervention (which 

included exercise and manual therapies) in the treatment of CAI or recurrent ankle sprain 

injury ([17 19 20 23 32-36 41-43 45 46 50 51 54-57 59-61]; quality range 1-10). Following 

removal of duplicates, these reviews included 122 individual papers (83 RCTs, 39 non RCTs; 

N = 26349, 82% male, 18% female). 

 

Exercise therapy  

Twenty two of the included reviews evaluated exercise therapy for treating CAI or recurrent 

ankle sprain ([17 19 20 23 33-36 41-43 45 46 50 51 54-57 59-61]; quality range 1-10). 

Included in these reviews were 114 individual reports, with sixty-one of these papers 

evaluated the efficacy of exercise therapy for the treatment of CAI or recurrent ankle sprain 

specifically (42 RCTs 19 non-RCTs; N = 13963; 70% male, 30% female) [65 96-99 101-104 

106 107 110-113 118 119 121-123 128-135 230-262]. 

Exercise therapy is generally considered effective in the treatment of CAI for the outcomes of 

self-reported function [20 23 41 45 51 57 60]  and ankle sprain re-injury incidence [33-36 42 

43 46 50 51 54 55 60]16,17,18,19,20.  

 

Manual therapy  

Five reviews ([19 32 45 50 51]; quality range 6-10) evaluated the effect of ankle joint 

mobilisation in CAI populations. Of the 122 individual papers included in these reviews, 

twelve (all RCTs, N = 340; insufficient data to calculate male:female ratio) evaluated some 

kind of manual therapy in the treatment of ankle sprain [137-147 263].  
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16One review by Postle et al stated that the efficacy of exercise 

therapy for the prevention of recurrence was inconclusive (Postle, 
Pak et al. 2012). The papers included (Wester, Jespersen et al. 1996, 

Bernier and Perrin 1998, Holme, Magnusson et al. 1999, Eils and 

Rosenbaum 2001, Hale, Hertel et al. 2007, Ross, Arnold et al. 2007, 
Han, Ricard et al. 2009, Hupperets, Verhagen et al. 2009) in the 

paper by Postle et al (Postle, Pak et al. 2012) were not unique to that 

review in the context of the eighteen remaining systematic reviews. 
However, only two of the included studies in the paper by Postle et al 

(2 RCTs, N = 570) (Wester, Jespersen et al. 1996, Hupperets, 

Verhagen et al. 2009) examined the effect of exercise therapy on the 
risk of injury recurrence. Individually, both of these papers reported a 

reduction in the risk of re-injury following an exercise therapy 

intervention (Wester, Jespersen et al. 1996, Hupperets, Verhagen et 

al. 2009). However, when subjected to a meta-analysis, the results 

indicated that, despite the odds of recurrent ankle injury being twice 

as high in the groups who did not receive the exercise therapy 
intervention (Postle, Pak et al. 2012), this was not statistically 

significant (p = 0.63) (Postle, Pak et al. 2012). The authors attributed 

this to statistical heterogeneity of the included papers (Postle, Pak et 

al. 2012).  
17Of the 45 RCTs (from all reviews) that evaluated the efficacy of 

exercise therapy for the treatment of CAI or recurrent ankle sprain, 
twenty-three reported on the primary outcome of recurrence. Thirteen 

(Ekstrand and Gillquist 1983, Tropp, Askling et al. 1985, Wester, 
Jespersen et al. 1996, Holme, Magnusson et al. 1999, Wedderkopp, 

Kaltoft et al. 1999, Stasinopoulos 2004, Verhagen, van der Beek et al. 

2004, Emery, Cassidy et al. 2005, McGuine and Keene 2006, 
Mohammadi 2007, Hupperets, Verhagen et al. 2009, van Rijn, van 

Heest et al. 2009, Eils, Schröter et al. 2010) of these studies reported 

that exercise therapy was beneficial in preventing recurrence, and ten 
reported that it had no effect (Nilsson 1983, Van Mechelen, Klobil et 

al. 1993, Pope, Herbert et al. 1998, Pope, Herbert et al. 2000, 

Soderman, Werner et al. 2000, Chaiwanichsiri, Lorprayoon et al. 

2005, Olsen, Myklebust et al. 2005, Emery, Rose et al. 2007, van 

Rijn, van Os et al. 2007, Engebretsen, Myklebust et al. 2008). Ten of 

the 45 RCTs reported on the primary outcome of self-reported 
function, with seven reporting a positive effect of an exercise therapy 

intervention (Wester, Jespersen et al. 1996, Clark and Burden 2005, 

Hale, Hertel et al. 2007, McKeon, Ingersoll et al. 2008, van Rijn, van 

Heest et al. 2009, Dinesha and B 2011), and three reporting no effect 

(Nilsson 1983, Hoiness, Glott et al. 2003, van Rijn, van Os et al. 

2007).  
18Improvements in the secondary outcomes of joint position sense 

(proprioception) (Refshauge 2003, Loudon, Santos et al. 2008, Zech, 

Hubscher et al. 2009, Feger, Herb et al. 2015), static/dynamic 

postural control (Loudon, Santos et al. 2008, Wikstrom, Naik et al. 

2009, Zech, Hubscher et al. 2009, Webster and Gribble 2010, 

O'Driscoll and Delahunt 2011, Postle, Pak et al. 2012, Wortmann and 
Docherty 2013, Feger, Herb et al. 2015), electromyographic 

outcomes (such as reaction time) (Loudon, Santos et al. 2008, Zech, 

Hubscher et al. 2009) and strength (Loudon, Santos et al. 2008, Zech, 
Hubscher et al. 2009, Feger, Herb et al. 2015) were the variables 

most commonly evaluated in the aim of ascertaining the mechanism 

by which improvements in the primary outcomes were likely to be 
achieved. However, the consensus was not unanimous as to whether 

any of these variables actually contributed to the aforementioned 

improvements. Specifically, improvements in proprioception were 
advocated in some reviews (both of quality = 6/11 (Loudon, Santos et 

al. 2008, Feger, Herb et al. 2015)) whereas others refuted such claims 

(quality = 1/11 (Refshauge 2003); 9/11 (Zech, Hubscher et al. 2009)). 

Similarly, performance measures (including static/dynamic postural 

control) were deemed to have improved following exercise therapy in 

some reviews (quality = 5/11 (Webster and Gribble 2010); 
8/11(Wikstrom, Naik et al. 2009); 7/11(O'Driscoll and Delahunt 

2011); 4/11(Wortmann and Docherty 2013); 5/11(Loudon, Santos et 

al. 2008))  and not in others (quality = 8/11 (Postle, Pak et al. 2012); 

6/11 (Feger, Herb et al. 2015); 9/11 (Zech, Hubscher et al. 2009)). 

One review reported that improvements in reaction time were 

observed after exercise therapy (quality = 5/11 (Loudon, Santos et al. 
2008)), while two others did not (quality = 9/11 (Zech, Hubscher et 

al. 2009); 7/11 (O'Driscoll and Delahunt 2011)) . Two reviews 

advocated the use of exercise therapy in improving the strength of the 

ankle musculature (quality = 5/11 (Loudon, Santos et al. 2008); 6/11 ...



Regarding the primary outcomes of self-reported function or injury recurrence, five of the 

individual papers included samples with CAI or recurrent ankle sprains [139 142 144 146 

263] and one reported on the primary outcome of self-reported function with a follow-up 

period that was not immediately post-treatment [139]21.  

All the reviews identified that manual mobilisation is likely to have an (initial) positive effect 

on ankle dorsiflexion range of motion [19 32 45 50 51].  

 

External support 

Nine systematic reviews evaluated the efficacy of an external support intervention for the 

treatment of CAI ([21 22 24 34 46 47 54 55 61]; quality range 4-10). These reviews included 

115 papers. Of these 115, 63 individual reports were included on removal of papers 

duplicated between each review. Of the 63 individual reports, thirty-nine (15 RCTs, 24 non-

RCTs; N = 8734; 90% male, 10% female) evaluated some kind of external support for the 

treatment of CAI [108,173,248-263]. The primary outcome in all of the reviews was re-injury 

incidence.  

There was unanimous consensus among the reviews that bracing is effective at preventing a 

recurrence of an ankle sprain injury [21 22 24 34 46 47 54 55 61]22. With regards to taping, 

two reviews (quality = 5/11[46]; 4/11 [22]) concluded that its efficacy could not be supported 

(and that bracing was superior) whereas three reviews (quality = 5/11 [55]; 4/11 [54]; 9/11 

[21])  advocated its value in the prevention of ankle sprain recurrence. It remains unclear 

whether bracing or taping are effective interventions for the primary prevention of an ankle 

sprain injury [21 24 54] 

The reviews identified that the evidence for modified footwear was inconclusive in the 

prevention of ankle sprain or ankle sprain recurrence [46 47 54]23.  

Commented [CD14]: 21Manual therapy  
All four remaining studies reported improvements in the secondary 
outcome of ROM  following treatment (Vicenzino, Branjerdporn et 

al. 2006, Kohne, Jones et al. 2007, Reid, Birmingham et al. 2007, 

Hoch and McKeon 2011), with one study each reporting 

improvements in proprioception (Kohne, Jones et al. 2007) and 

postural control (Hoch and McKeon 2011). 

 

Commented [CD15]: External support 
22Eighteen (7 RCTs, 11, non-RCTs; N = 4324, 82% male, 18% 

female) of the individual reports evaluated some kind of bracing 
intervention for the prevention of ankle sprain or treatment of chronic 

ankle sprain injury (Bensel and Kaplan 1986, Rovere, Clarke et al. 

1988, Sitler, Ryan et al. 1994, Surve, Schwellnus et al. 1994, 
Amoroso, Ryan et al. 1998, Stasinopoulos 2004, Gribble, Radel et al. 

2006, Mickel, Bottoni et al. 2006, Mickel, Bottoni et al. 2006, Curtis, 

Laudner et al. 2008, DiStefano, Padua et al. 2008, Hardy, Huxel et al. 

2008, Kernozek, Durall et al. 2008, Pedowitz, Reddy et al. 2008, 

Shaw, Gribble et al. 2008, Cloak, Galloway et al. 2010, Gribble, 

Taylor et al. 2010, Tang, Wu et al. 2010). None of these evaluated the 
primary outcome of self-reported function, however ten reported on 

the primary outcome of injury incidence (Bensel and Kaplan 1986, 

Rovere, Clarke et al. 1988, Sitler, Ryan et al. 1994, Surve, 

Schwellnus et al. 1994, Amoroso, Ryan et al. 1998, Stasinopoulos 

2004, Mickel, Bottoni et al. 2006, Mickel, Bottoni et al. 2006, Curtis, 

Laudner et al. 2008, Pedowitz, Reddy et al. 2008). Only two of these 
ten reported that bracing was not effective in the prevention of ankle 

sprain (Bensel and Kaplan 1986, Curtis, Laudner et al. 2008).   

Regarding the secondary outcomes, two studies reported a positive 
effect (Shaw, Gribble et al. 2008, Cloak, Galloway et al. 2010)  and 

three studies reported no effect (DiStefano, Padua et al. 2008, Hardy, 

Huxel et al. 2008, Gribble, Taylor et al. 2010) for static/dynamic 
postural control,  two studies reported no effect for muscle activity 

(Gribble, Radel et al. 2006, Kernozek, Durall et al. 2008), and one 

study showed that bracing restricts ROM(Tang, Jiang et al. 2010). 

 

Commented [CD16]: 23One of the individual studies included in 

the review by Verhagen et al (Verhagen, van Mechelen et al. 2000), 
identified that the newness of the footwear plays a more important 

role than shoe height in preventing ankle sprains (with newer 

footwear considered to decrease risk)(Barrett, Tanji et al. 1993). 
Three of the individual reports (1RCT, 2non-RCTs; N = 756, 89% 

male, 11% female) evaluated a footwear intervention. Two reported 
on the primary outcome of recurrence, one concluding that high top 

shoes were protective against ankle sprain (Moiler, Hall et al. 2006) 

and one reporting that they had no effect (Barrett, Tanji et al. 1993). 
Kerr et al., identified that muscle activity was increased while 

wearing shoes in response to an inversion perturbation (Kerr, Arnold 

et al. 2009). 

 



There was a lack of evidence for the value of orthotics in the treatment of CAI or the 

prevention of ankle sprain recurrence [22]24.  

 

Meta-analysis 

Exercise interventions significantly decreased the risk of sustaining a recurrent ankle sprain 

(Figure 3; OR=0.59, 95% CI 0.51 to 0.68). An exploratory sensitivity analysis by treatment 

dose (high dose vs low dose using a median split of 900minutes) was performed. Removal of 

interventions with a lower dose of total exercise (<900minutes) improved the odds of the 

exercise intervention for injury risk (Figure 4; OR=0.48, 95% CI 0.37 to 0.63). A summary of 

the exercise therapy interventions (with overall study quality) presented in the individual 

papers is presented in supplemental Table 3. 

External support interventions were also associated with a significantly decreased risk of 

sustaining a recurrent ankle sprain (Figure 5; OR=0.38, 95% CI 0.30 to 0.47).  

 

DISCUSSION 

This systematic review of systematic reviews of treatment strategies for acute ankle sprain 

and CAI found 46 reviews which included 309 individual studies. As the conclusions of each 

review have been presented, the following topics in the treatment of acute ankle sprain/CAI 

will be clarified and discussed: surgical interventions; conservative interventions; treatment 

of specific types of ankle sprain injury.  

 

Surgical interventions 

Treatment strategies in the current review were divided into surgical and non-surgical types. 

The surgical literature is sparse however, and never were the long term effects of a surgical 

intervention on the primary outcome of recurrence investigated. The general consensus of the 

Commented [CD17]: 24These conclusions were likely based on 
three of the individual reports (2RCTs, 1non-RCT; N = 545; 99% 

male, 1% female). Two studies investigated the efficacy of orthotics 
for preventing ankle sprain recurrence (Tropp, Askling et al. 1985, 

Mohammadi 2007) and one for improving dynamic postural stability 

(Gudibanda and Wang 2005), with no beneficial effects noted. 

 




Supplemental Table 3. Summary of the exercise therapy interventions of the individual studies (with their overall PEDro quality rating) included in the meta-


analysis. 
Study Program details Quality 
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Exercise(s): 1. Star Excursion Balance training. Sets: NR; Reps/duration: NR; Rest: NR; Progression: NR. Session duration (min): 10. 3/week. N weeks: 4.  4 


C
la


rk
 2


0
05


 


Exercise(s): 1. Wobble board training: Stand with feet parallel on the board, rock the board forward and back; 2. Wobble board training: Stand with feet parallel on the board rock the board from side to side; 3. 
Wobble board training: Stand with feet wide apart on the board rock the front of the board from side to side in a circulating movement; 4. Repeat exercises 1-3 but with your knees slightly bent and your hands 
on your buttocks; 5. Wobble board training: Stand on the previously injured leg and keep the board level for 10 s, repeat six times, rest for 10 s and repeat (If in stage 5 balance can be maintained without losing 
stability of the board, then complete with the eyes closed); Sets: 2; Reps/duration: 30; Rest: 10; Progression: NA. Session duration (min): Not reported. 3/week. N weeks: 4.  
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Exercise(s): 1. Exercise mats ; 2. Swinging platform ; 3. Ankle disk; 4. Pedalo; 5. Exercise bands ; 6. Air squab; 7. Wooden inversion-eversion boards; 8. Mini trampoline; 9. Aerobic step; 10. Uneven walkway; 11. 
Swinging and hanging platform; 12. Biodex; Sets: 2; Reps/duration: 45; Rest: 30; Progression: NR. Session duration (min): 20. 3-5/week. N weeks: 6.  
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Exercise(s): 1. "General warm-up with the ball" using "the square" (4-6 players form a square and pass the ball back and forth with 1-2 players in the middle who try to touch the ball.); 2. Flexibility programme; 
Sets: NA; Reps/duration: NR; Rest: NR; Progression: NR. Session duration (min): 20. NR/week. N weeks: 24.  
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0
5 Exercise(s): 1. Wobble board training. Sets: NR; Reps/duration: NR; Rest: NR; Progression: Progression at 2 weeks included bipedal to unipedal exercise progression and increased duration of eye-closed 


elements of the program. At 4 weeks progression involved wobble board adjustment to level 2, which increased the amount of wobble board instability. Used daily for 6 weeks and then weekly for maintenance 
for the remainder of the 6-month study period. ; Core stabilization, including isometric contraction of abdominal and gluteal muscles was incorporated into the program. Session duration (min): 20. 7/week. N 
weeks: 6.  


6 


Em
er


y 
20


0
7 


Exercise(s): "Sport-specific balance training programme and a home-based balance training programme using wobble board". Sets: NR; Reps/duration: NR; Rest: NR; Progression: NR. Session duration (min): 5. 
5/week. N weeks: 18.  
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8 Exercise(s): 1. Balance board; 2. Balance pad; 1. Balance board; 2. Balance pad; 1. Balance board; 2. Balance pad; Sets: ; Reps/duration: NR; Rest: NR; Progression: Weeks 1-2: Both legs on the board, with arms 


crossed. Attempt to stand still and maintain the balance. Similar exercise, but now performed on 1 leg. Both legs on the board, bouncing a ball alternately with both hands, standing as still as possible during the 
exercise. Both legs on the board, throwing the ball and catching it.; Weeks 1-2: One leg on the pad, maintaining balance for 30 seconds on alternating legs. Jumping exercise—from outside the pad, landing on 
alternating legs; Weeks 3-5: Ball juggling performed while standing on 1 leg.; Weeks 3-5: Bouncing the ball around the pad while standing on 1 leg. Calf raise while standing on both legs on the pad.; Weeks 6-10: 
Soccer-specific exercises, juggling the ball while standing on 1 leg, also combining both the balance board and balance pad, placing the pad on top of the board.; Weeks 6-10: Closing the eyes while standing on 
1 leg, and other exercises including landing on 1 or 2 legs while jumping from a box/stairs.. Session duration (min): 15. 3/week. N weeks: 10.  


5 
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Exercise(s): Frappier acceleration program 1. Treadmill running; 2. Back pedalling; 3. Plyometrics; 4. Strength training; Sets: NR; Reps/duration: NR; Rest: NR; Progression: The progression of the movements in 
the sessions went from 1) unidirectional, 2) bidirectional, 3) multidirectional, and 4) 2-inch increments using foam for obstacles. Session duration (min): NR. 3/week. N weeks: 7.  
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Exercise(s): 1. Balance exercises; 2. Figure-of-8 running; 3. Standing on a balance board while catching a ball; 4. Standing on the outside of the feet (eyes open/eyes closed); 5. Standing on the inside of the feet 
(eyes open/eyes closed); Sets: NR; Reps/duration: NR; Rest: NR; Progression: NR. Session duration (min): 60. 2/week. N weeks: NR.  
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Exercise(s): 1. One-legged knee flexion; 2. Toe raise Stand on both fee; 3. One-legged stance ; Sets: 2; Reps/duration: 15; Rest: NA; Progression: (1) perform the exercise on even surface ; (2)  perform  the  
exercise  on  even  surface  with  eyes closed; (3) perform the exercise on the balance board . Session duration (min): 30. 3/week. N weeks: 52.  
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Exercise(s): 1. Maintaining a single leg stance on a flat surface with eyes open and closed; 2. Performing functional sport activities such as throwing, catching, and dribbling on 1 leg; 3. Maintaining double-leg 
stance while rotating the balance board; 4. Maintaining a single-leg stance on the balance board with eyes open and closed; 5. Performing functional sport activities while in single-leg stance on the board; Sets: 
; Reps/duration: 30; Rest: 30; Progression: Week 1: Surface: Floor ; Eyes open.; Week 2: Surface: Floor ; Eyes closed.; Week 3: Surface: Board ; Eyes open.; Week 4: Surface: Board ; Eyes closed.; Week 5: Surface: 
Board; Eyes open.; . Session duration (min): 10. NR/week. Phase 1-4: 5/week. N weeks: 4.  
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Exercise(s): 1. Ankle disc training; 2. Evertor muscle .strengthening; Sets: NR; Reps/duration: NR; Rest: NR; Progression: Progression: eyes-open to eyes-closed. Session duration (min): 30. 7/week. N weeks: NR.  5 
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Exercise(s): 1. Physiotherapy (exercises (limbering, coordination, strength), ultrasound); cold-pack, elastic wrapping. ; 2. Physiotherapy (exercises (limbering, co-ordination, strength), ultrasound); cold-pack, 
elastic wrapping, steroid injectio; Sets: NR; Reps/duration: NR; Rest: NR; Progression: NR. Session duration (min): 45. 3/week. N weeks: 3.  
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Exercise(s): 1. Warm- up:  Warm- up: Jogging end to end; 2. Warm- up:  Backward running with sidesteps; 3. Warm- up:  Forward running with knee lifts and heel kicks; 4. Warm- up:  Sideways running with 
crossovers (“carioca”); 5. Warm- up:  Sideways running with arms lifted (“parade”); 6. Warm- up:  Forward running with trunk rotations; 7. Warm- up:  Forward running with intermittent stops; 8. Technique:  
Planting and cutting movements; 9. Technique:  Jump shot landings; 10. Balance:  Passing the ball (two leg stance); 11. Balance:  Squats (one or two leg stance); 12. Balance:  Passing the ball (one leg stance); 13. 
Balance:  Bouncing the ball with eyes closed; 14. Balance:  Pushing each other off balance; 15. Strength & Power:  Squats to 80° of knee flexion; 16. Strength & Power:  Bounding strides (Sprunglauf); 17. 
Strength & Power:  Forward jumps; 18. Strength & Power:  Jump shot—two legged landing; 19. Strength & Power:  “Nordic hamstring lowers” (2 minutes and 3×10 repetitions each); Sets: NR; Reps/duration: 1; 
Rest: NR; Progression: NR. Session duration (min): 20. 5/week. N weeks: 32.  
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Exercise(s): 1. Gastrocnemius stretching; 2. Soleus stretching; Sets: NA; Reps/duration: 2; Rest: NR; Progression: NR. Session duration (min): NR. 4/week. N weeks: 12.  3 
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Exercise(s): 1. Gastrocnemius stretching; 2. Soleus stretching; Sets: NA; Reps/duration: 2; Rest: NR; Progression: NR. Session duration (min): NR. 4/week. N weeks: 12.  5 
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Exercise(s): 1. Standing on one leg with arms outstretched. ; 2. Standing on one leg with arms placed across torso. ; 3. Standing on one leg on the balance board, bouncing the ball against the floor. ; 4. Standing 
on one leg on the balance board, throwing the ball in the air. ; 5. Standing on one leg “drawing figures” in the air with the opposite leg; Sets: 3; Reps/duration: 15; Rest: NR; Progression: Height of balance board 
was increased to increase difficulty. Session duration (min): 10-15min. Every day for 30 days; 3/week during the rest of the season. N weeks: Whole season.  
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Exercise(s): 1. Ankle disc training. Sets: 1; Reps/duration: 30; Rest: NR; Progression: . Session duration (min): 30. 5/week. N weeks: Whole season.  1 
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Exercise(s): 1. Ankle disc training (pre-season); 2. Ankle disc training (in-season); Sets: 1; Reps/duration: 1) 600; 2) 300; Rest: NR; Progression: NR. Session duration (min): 1: 10mins; 2: 5mins. 1: 5/week:; 2: 
3/week.. N weeks: 1: 10; 2: "Rest of season".  
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Exercise(s): 1. Warm-up: running exercises; 2. Loosening exercises; 3. Stretching exercises (iliopsoas, quadriceps, hamstrings, soleus and gastrocnemius muscles); Sets: 1; Reps/duration: 180-600; Rest: NR; 
Progression: NR. Session duration (min): 20. variable/week. N weeks: 16.  
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Exercise(s): 1. Stability exercises; 2. Walking/running exercises; 3. Jumping exercises; 4. Additional exercises: NR; Sets: NR; Reps/duration: NR; Rest: NR; Progression: Level 1: Isolated isometric exercises. 
Standing on 2 legs: with/without support of hands. Level 2: Standing broad/small base. Standing on two legs on unstable base. Level 3: Standing on 2 legs on an unstable base with distraction. One leg standing 
on a stable base. Level 4: One leg standing on a stable base with distraction. One leg standing on an unstable base. Level 5: One leg standing on an unstable base with distraction. Walking and exercises on a 
small and/or unstable base. Session duration (min): 30. 1/week (9 sessions total). N weeks: 12.  
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Exercise(s): 1. exercise without any material (2 exercises); 2. exercise with a ball only (2 exercises); 3. exercise with a balance board only (5 exercises); 4. exercise with a ball and a balance board (5 exercises); ; 
Sets: NR; Reps/duration: NR; Rest: NR; Progression: 1 The standing leg is stretched 2 The standing leg is flexed 3 The standing is stretched & the eyes are closed 4 The standing leg is flexed & the eyes are closed 
5 The standing leg is stretched & upper hand technique 6 The standing leg is flexed & upper hand technique 7 The standing leg is stretched & lower hand technique 8 The standing leg is flexed & lower hand 
technique . Session duration (min): 20. variable/week. N weeks: 36.  
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Exercise(s): 1. Ankle disc training; 2. Functional activity #1; 3. Functional activity #2; Sets: NR; Reps/duration: 750; Rest: NR; Progression: NR. Session duration (min): NR. Variable/week. N weeks: 40.  2 
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Exercise(s): 1. Stand with feet parallel on the board. Move the front edge against the floor. Then, move the board back, with the rear edge nearly touching the floor. During the exercise, the board should not 
touch the floor. Continue the movement for 15 seconds. Rest for 10 seconds. Repeat this session 10 times; 2. Stand with feet parallel on the board and move the left edge against the floor. Then, move the right 
edge against the floor, with the board nearly touching the floor. Continue the movement for 15 seconds. Rest for 10 seconds. Repeat this session 10 times; 3. Stand with feet parallel on the board, with feet as 
wide apart as possible. Move the front edge of the board forward; move the board to the right, then to the left. Continue this circulating movement for 60-seconds. Rest for 20 seconds. Repeat this session 5 
times; 4. Stand with feet parallel and the knees flexed. Complete sessions 1-3 with flexed knees and hands on back. Do movements 1-3 for 30 seconds. Rest for 20 seconds. Repeat this session 5 times; 5. Stand 
with one foot on the board. Keep the board horizontal for 7 seconds. Repeat this session five times; 6. Position is the same as in session 5, but with eyes closed for the last 4 seconds. Repeat this session 5 
times.; Sets: 10; Reps/duration: 7-60; Rest: 10-20; Progression: From weeks 1-3, sessions 1-3 are completed once daily; from weeks 4-6, sessions 4-6 are completed once daily. Session duration (min): 15. 
7/week. N weeks: 12.  


3 


Min = Minutes; N = Number (of); NA = Not applicable; NR = Not reported; Quality was evaluated using the Physiotherapy Evidence Database rating scale (PEDro). 
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reviews that investigated a surgical intervention was that a trial of conservative treatment 

should always be attempted before surgery is undertaken, that surgery should be considered 

only in patients with persistent symptoms, and that it should be considered on an individual 

basis [29 39 40].  

 

Conservative interventions 

Meta-analysis 

Due to a significant heterogeneity of outcomes, samples, interventions and follow-up periods, 

meta- analyses were only undertaken to evaluate the effect of exercise and external support 

interventions on re-injury recurrence in individuals with a history (acute or chronic) of ankle 

sprain. This analysis elucidated that an exercise intervention can significantly reduce the odds 

of ankle sprain recurrence, and that this effectiveness is improved if the exercise therapy is 

given in high (>900 minutes of exercise therapy training) doses. The other meta-analysis 

conducted as part of this investigation advocated the use of an external support in reducing 

the odds of ankle sprain recurrence. The review papers equated the efficacy of taping with 

bracing [54 55] (with a similar re-injury risk reduction of 50% [55], while also reducing the 

severity of the incurred sprain [54])25.  

 

Exercise therapy 

A number of limitations in the available research were acknowledged in the reviews and as 

such, the findings of the meta-analysis for exercise therapy should be interpreted with 

caution. Firstly, many of the authors stated that the studies included in their reviews were 

very heterogeneous [17 20 36 51 60 61]. With regards to the statistical pooling performed as 

part of the current investigation, reflection of the exercise programs implemented in the 

individual papers highlights this heterogeneity (Supplementary Table 2). Additionally, 

Commented [CD18]: 25Nineteen of the individual reports 
evaluated some kind of taping intervention for the prevention of 

ankle sprain recurrence or treatment of CAI (Simon 1969, Garrick 
and Requa 1973, Ekstrand, Gillquist et al. 1983, Rovere, Clarke et al. 

1988, Ashton-Miller, Ottaviani et al. 1996, Matsusaka, Yokoyama et 

al. 2001, Mickel, Bottoni et al. 2006, Moiler, Hall et al. 2006, Sacco 

Ide, Takahasi et al. 2006, Sawkins, Refshauge et al. 2007, Spanos, 

Brunswic et al. 2008, Abian-Vicen, Alegre et al. 2009, Hopper, 

Samsson et al. 2009, Lohkamp, Craven et al. 2009, Purcell, 
Schuckman et al. 2009, Refshauge, Raymond et al. 2009, Sanioglua, 

Ergun et al. 2009, Stoffel, Nicholls et al. 2010).  Six studies reported 

on the primary outcome of injury incidence, four of which reported a 

positive effect of a taping intervention (Garrick and Requa 1973, 

Ekstrand, Gillquist et al. 1983, Mickel, Bottoni et al. 2006, Moiler, 

Hall et al. 2006), with one (Simon 1969) reporting no effect. One 
study compared bracing against taping for the prevention of ankle 

sprain, and found bracing to be superior (Rovere, Clarke et al. 1988). 

No studies evaluated the effect of a taping intervention on the 

primary outcome of self-reported function. Six studies evaluated the 

effect of tape on the secondary outcome of static/dynamic postural 

stability, with one reporting that tape had no effect (Abian-Vicen, 
Alegre et al. 2009), one reporting a negative effect(Stoffel, Nicholls 

et al. 2010) and four reporting a positive effect (Matsusaka, 

Yokoyama et al. 2001, Sawkins, Refshauge et al. 2007, Hopper, 
Samsson et al. 2009, Purcell, Schuckman et al. 2009) on postural 

stability outcomes. Two studies determined that taping had no effect 
on the strength of the ankle musculature (Ashton-Miller, Ottaviani et 

al. 1996, Spanos, Brunswic et al. 2008), two studies reported that tape 

created a ROM restriction at the ankle joint (Refshauge, Raymond et 
al. 2009, Sanioglua, Ergun et al. 2009) while one reported that taping 

worsened (Sawkins, Refshauge et al. 2007) and another that it 

improved (Lohkamp, Craven et al. 2009) proprioception. 

 




Supplemental Table 2. Tools utilised for quality assessment in the review papers. 


 Rating scale Total possible score 


Bleakley  2004 Physiotherapy evidence database (PEDro) scoring scale 10 


Bleakley  2008 Physiotherapy evidence database (PEDro) scoring scale 10 


Brantingham 2009 Scottish intercollegiate guidelines network (SIGN) ++/+/- 


De Vries 2006 
Grade of recommendation, ssessment, evelopment and evaluation 
(GRADE) system 


"High"/"Moderate"/"Low"/"Very low" 


Dizon 2010 National Health and Medical Research Council (NHMRC) levels of evidence 
Grade I/Grade II/Grade III-1/Grade III-2/Grade III-
3/Grade IV 


Feger 2015 Strength-of-recommendation taxonomy levels of evidence Quality level 1/2/3; Strength of recommendation A/B/C 


Handoll 2001 
Modified generic evaluation tool used by the Cochrane Bone, Joint and 
Muscle Trauma Group 


24 


Kemler 2011 Physiotherapy evidence database (PEDro) scoring scale 10 


Kerkhoffs 2001 
Cochrane Collaboration Musculoskeletal Injuries Group validity assessment 
tool 


22 


Kerkhoffs 2003 
Cochrane Collaboration Musculoskeletal Injuries Group validity assessment 
tool 


22 


Kerkhoffs 2007 
Cochrane Collaboration Musculoskeletal Injuries Group validity assessment 
tool 


22 


Kim 2014 
Grade of recommendation, ssessment, evelopment and evaluation 
(GRADE) system 


"High"/"Moderate"/"Low"/"Very low" 


Lihua 2012 
Cochrane Collaboration Musculoskeletal Injuries Group validity assessment 
tool 


22 


Loudon 2014 Physiotherapy evidence database (PEDro) scoring scale 10 


Loudon 2008 Sackett’s critical appraisal criteria 8 


Mckeon 2008 Strength of Recommendation Taxonomy (SORT) 
level of recommendations 1/2/3; strength of 
recommendations A/B/C 


O'Driscoll 2011 Van Tulder scale 11 


Park 2013 Cochrane Collaboration’s risk of bias assessment tool 12 


Parlamas 2013 Newcastle Ottawa Scale 9 


Petersen 2013 Agency for Healthcare Research and Quality Only level 1 articles were included 


Pijnenburg 2000 Self-devised scale 3 


Postle 2012 Critical Appraisal Skills Programme (CASP) appraisal too 10 


Schiftan 2015 Physiotherapy evidence database (PEDro) scoring scale 10 


Seah 2011 
Sheffield University School hierarchy of evidence for health and related 
research 


Level 1/2/3/4/5 


Terada 2013 Physiotherapy evidence database (PEDro) scoring scale 10 


Thacker 1999 Self-devised scale 100 


Thacker 2003 Self-devised scale 100 


van den Bekerom 
2012 


Cochrane Collaboration Musculoskeletal Injuries Group validity assessment 
tool (modified) 


20 


van den Bekerom 
2011 


Cochrane Collaboration’s risk of bias assessment tool (modified) 20 


van der Wees 
2006 


Amsterdam-Maastricht consensus list (modified) 10 


van Ochten 2014 Cochrane Collaboration’s risk of bias assessment tool 12 


van Os 2005 Delphi list (modified) 11 


van Rijn 2010 Cochrane Collaboration’s risk of bias assessment tool (modified) 11 


Verhagen 2000 Self-devised scale 14 


Verhagen 2010 Self-devised scale 14 


Webster 2010 Physiotherapy evidence database (PEDro) scoring scale 10 


Wikstrom 2009 Cochrane Handbook for Systematic Reviews of Interventions 5 


Woitzik 2015 Scottish intercollegiate guidelines network (SIGN) ++/+/- 


Zech 2009 Modified Van Tulder scale 9 


Zoch 2003 Self-devised scale Level A/B/C 


Cochrane Bone, Joint and Muscle Trauma Group generic evaluation tool: 11 criteria (maximum score for each = 2). Cochrane 
Collaboration Musculoskeletal Injuries Group validity assessment tool: the validity score consisted of 11 items for a maximum of 2 
per item.  Grade of recommendation, assessment, redevelopment and evaluation (GRADE) approach specifies four levels of 
quality (“High” = Randomized trials; or double-upgraded observational studies; “moderate” = downgraded randomized trials; or 
upgraded observational studies; “low” = double-downgraded randomized trials; or observational studies; “very low” = triple-
downgraded randomized trials; or downgraded observational studies; or case series/case reports).  National Health and Medical 
Research Council (NHMRC) levels of evidence: Grade I - Systematic review of all relevant RCTs; Grade II - At least one properly 







designed RCT; Grade III-1 - Controlled trials without randomisation; Grade III-2 - Cohort or case control studies; Grade III-3 - 
Multiple time series or dramatic results from uncontrolled trials; Grade IV - Opinions of respected authorities and descriptive 
studies. Scottish intercollegiate guidelines network (SIGN) approach: specifies 3 levels of quality (++ Applies if all or most criteria 
from the checklist are fulfilled; where criteria are not fulfilled, the conclusions of the study or review are thought very unlikely to 
alter.; + Applies if some of the criteria from the checklist are fulfilled; where criteria are not fulfilled or are not adequately 
described, the conclusions of the study or review are thought unlikely to alter. − Applies if few or no criteria from the checklist are 
fulfilled; where criteria are not fulfilled or are not adequately described, the conclusions of the study or review are thought likely 
or very likely to alter).  Sackett’s critical appraisal criteria (8 criteria). Sheffield University School hierarchy of evidence for health 
and related research (level 1 = systematic review or meta-analysis, level 2 = randomized controlled trial, level 3 = cohort studies, 
level 4 = case control studies and level 5 = cross-sectional studies). Strength-of-recommendation taxonomy (SORT) levels of 
evidence: range from 1 (good-quality, patient-oriented evidence) to 2 (limited-quality, patient-oriented evidence) to 3 (other 
evidence), and the strength of recommendations range from A (recommendation is based on consistent and good-quality, 
patient- oriented evidence) to B (inconsistent or limited-quality, patient-oriented evidence), to C (evidence other than patient-
oriented evidence). Zoch self-devised scale: level A, randomised controlled trial/meta-analysis; level B, other evi- dence; level C, 
consensus/expert opinion 
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information regarding the intervention parameters was not adequately described in most 

studies. Furthermore, several reviews endorsed the completion of additional high quality 

research to identify the specific parameters (such as the dose, intensity, type) of exercise 

therapy required to improve long term outcomes [35 41 56 57 60]. It is also currently 

unknown as to whether exercise therapies reduce the severity an ankle re-injury, or increase 

the number of exposures before an ankle injury occurs [34]. Finally, there is a lack of 

evidence which links improvements in the primary outcomes with improvements in 

secondary outcomes [111] (which could elucidate the mechanistic underpinnings of treatment 

efficacy).  

 

External supports 

Generally, the conclusions of the systematics reviews for an external support that included a 

taping or bracing intervention identified that their benefit could be enhanced with an 

appropriately designed exercise therapy program and that the efficacy of these interventions 

was ‘additive’ in the secondary prevention of ankle sprains [55]. Braces were recommended 

for all athletes with a previous history of ankle sprain injury, particularly when engaging in 

high risk activities such as indoor/court and field sports [22 24]. It was recommended that a 

brace be worn for a minimum of 6-months after an acute ankle sprain injury to prevent 

recurrence [46 47], and that the benefit of wearing a brace lasts for up to 1-year following the 

most recent ankle sprain injury [54].  Next to the recognised preventive effect, the use of 

external support was considered to result in less severe ankle sprains [54].  With regards to 

the type of external support recommended, Kerkhoffs et al. and Seah et al both concluded 

that lace up ankle supports were superior to semi-rigid ankle supports [28 44]. 

 

Manual therapy 



Studies on the effect of the physiotherapeutic intervention of manual therapy were limited by 

short follow-up time-frames which impeded extrapolation of the long-term benefits of these 

techniques for either of the primary outcomes [19 32 45 50 51].  

 

Electrophysical agents 

No review investigated the efficacy of electrophysical agents in the treatment of CAI.  

Electrophysical agents were not considered effective treatments for acute ankle sprain. 

However, the standard practice of applying ice and compression (or the use of elevation) is 

generally administered concurrently with an exercise therapy intervention [52 53 95]. While 

it is unknown if a RICE protocol augments the effect of exercise [18], given the strong 

empirical evidence base and the popularity of cryotherapy treatment (particularly for the 

secondary outcome of pain), it may be difficult to randomize a subject to a “no ice” group 

[18]. In conjunction with this point, a number of reviews recognised the paucity of high 

quality studies evaluating an electrophysical agent in the treatment of acute ankle sprain [14 

18 53 95]. 

 

Complementary medicine 

Similarly, complementary medicine has not been investigated in the treatment of CAI, and is 

not considered to be effective in the treatment of acute ankle sprain. Both the relevant 

reviews identified that there seemed to be a short term benefit of complementary medicine for 

the secondary outcomes of pain and swelling, but cited that it remains unclear as to whether 

this is clinically meaningful in the long-term for injury recurrence and self-reported function 

[14 30].  

 

 



Limitations with this review 

This review itself is not without limitations. Firstly, due to the inherent nature of this type of 

study design, the latest literature is unlikely to be included in even the most recently 

published systematic reviews and is therefore omitted from this article. Additionally, data 

extraction was conducted by only one author; while all the authors were involved in devising 

the data extraction form and two performed the quality review, our protocol could have been 

improved if two authors had independently extracted the data. A sample of the studies wer  

randomly selected to be double checked by a second reviewer, to esnure quality. However, 

due to the volume of data and time-intensive nature of this, it was unfeasible for a second 

reviewer to double extract the data. 

 

Ankle sprain type 

Finally, only two of the reviews evaluated treatment strategies in the management of 

syndesmotic ankle sprain injury; the individual papers included in these reviews were all case 

studies and as such, no meaningful results could be drawn from them. No reviews were 

identified which sought to investigate treatment strategies for medial ankle sprain. The 

remaining reviews either did not present a specific definition of the type of ankle sprain 

(lateral/medial/syndesmotic), or focused on the most prevalent sub-type of this injury: a 

lateral ankle sprain [1]. Future research is required to identify the optimal management 

strategies for medial and syndesmotic ankle sprains. 

 

CONCLUSION 

This review summarises the evidence base for a number of interventions designed to treat and 

prevent acute ankle sprain and CAI. The best evidence synthesis of high quality reviews 

indicates there is strong evidence for exercise therapy and bracing in preventing recurrence of 



an ankle sprain injury. The efficacy of surgery and acupuncture are controversial in the 

treatment of acute ankle sprains. There is insufficient evidence to support the use of 

ultrasound in the treatment of acute ankle sprains.   
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