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ABSTRACT 

Objectives: To explore the characteristics and (2) to report on the effectiveness of 

postoperative rehabilitation strategies for people with an ankle fracture. Data Sources: 

PubMed, Cochrane Library, EMBASE, Web of Science and CINAHL to identify studies 

published from January 2010 to November 2021.  

Study selection: Studies that described or evaluated postoperative rehabilitation strategies for 

surgically repaired ankle fractures.  

Data extraction: Data on postoperative rehabilitation were extracted in accordance with the 

Template for Intervention Description and Replication (TIDieR) guide. Quality was assessed 

using the National Heart, Lung and Blood Institute’s Study Quality Assessment Tools.  

Data synthesis: Meta-analysis was planned to look at the effectiveness of postoperative 

rehabilitation strategies. Forty studies described postoperative rehabilitation strategies 

without evaluating effectiveness while 15 studies focused on evaluating effectiveness. Due to 

the large variety in postoperative strategies and outcomes, narrative synthesis was deemed 

most suitable to answer our aims. Characteristics of postoperative rehabilitation strategies 

varied widely and were poorly described in a way that could not be replicated. Most of the 

studies (48%) utilised a late weight-bearing approach although definitions and details around 

weight-bearing were unclear.  
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Conclusions: Late weight-bearing has been the most common postoperative approach 

reported in the past 10 years. The variety of definitions around weight-bearing and the lack of 

details of rehabilitation regimes limits replication and impacts current clinical practice. 

Authors propose to adopt consistent definitions and terminology around postoperative 

practices like weight-bearing to improve evidence for effectiveness and ultimately patient 

outcomes.  

Level of evidence: Level III. See Instructions for Authors for a complete description of 

levels of evidence.  

 

KEY WORDS: Ankle fracture, weightbearing, weight bearing, post-operative rehabilitation, 

physiotherapy 

 

INTRODUCTION 

While ankle fractures are common and costly worldwide,1,2 postsurgical rehabilitation 

interventions for these injuries vary, adding to the fragmented communication around 

rehabilitation between treating clinicians and patients.3,4 Several systematic reviews have 

focused on the effectiveness of different postsurgical rehabilitation strategies and protocols 

for ankle fractures.5-13 While some reviews have concluded that there is limited evidence for 

using a removable type of immobilisation (i.e. orthoses) with early weight-bearing and 

mobilisation,9,10,12,13 others have stated that early weight-bearing and mobilisation can 

accelerate a return to daily activities and work,8,11 especially for the young and fit patient.7 

Furthermore, a Cochrane systematic review concluded that there is no evidence of efficacy 

for stretching, manual therapy or exercise compared to usual care following a period of 

immobilisation.10 A survey  of physicians found limited consensus for non-weight-bearing 
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times after ankle fractures ranging from 4.9 to 7.6 weeks on average, depending on patient 

characteristics.14 This leaves both patients and rehabilitation providers unsure of the optimal 

postsurgical management for ankle fractures.  

The two most recent systematic reviews and meta-analyses on postoperative 

recommendations in ankle fractures were published in 2015 and 2021. These systematic 

reviews investigated specified types of postoperative strategies; the 2021 review reported no 

difference in outcomes between early and late weight-bearing,13 while  the 2015 review 

reported better outcomes for those performing ankle exercises compared to immobilization.11 

Findings for complication rate also varied, with the 2021 review reporting increased 

complications after early ankle mobilisation, while the 2015 review reporting no differences 

between early and late weight-bearing.11,13 These reviews focused on the effect of specific 

postoperative strategies on patient outcomes, but did not detail the range of postoperative 

strategies available, nor offer details on interventions such as the exact timing and 

percentage/amount of weight-bearing, use of mobility aids, or other therapy modalities that 

can influence patient outcomes and inform clinical decision making. Thus, a comprehensive 

review that described the current postoperative practices by detailing the specific 

characteristics of published  current ankle postoperative rehabilitation strategies, and their 

effectiveness is needed.  

The research questions for this review were: 

1. To explore the characteristics of postoperative rehabilitation strategies for people with an 

ankle fracture in peer-reviewed papers published from 1 January 2010 to 1 November 2021. 

2. To report on the effectiveness of postoperative rehabilitation strategies for people with an 

ankle fracture in peer-reviewed papers published from 1 January 2010 to 1 November 2021. 
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MATERIALS AND METHODS 

Search strategy 

This systematic review was performed according to the PRISMA guidelines for reporting 

systematic reviews,15 and registered at the international prospective register of systematic 

reviews (PROSPERO).16 An electronic search was performed in PubMed, Cochrane Library, 

EMBASE, Web of Science and CINAHL to identify studies that met the inclusion criteria, 

published in English, in the past 10 years. The electronic search used the following phrases as 

MeSH and/or text words until 1 November 2021: 'postoperative care’, ‘rehabilitation’, 

‘mobilization’, ‘weight-bearing’, ‘ankle fractures’’. The specific search terms in for each 

database can be found in an Appendix, see Supplemental Digital Content 1, 

http://links.lww.com/JOT/B764.  

 

Study selection 

After the electronic search, duplicates were removed, titles and abstracts were screened by 

two of three researchers (MP, SM, VM) and conflicts resolved by a fourth researcher (NA). 

Full-text articles were retrieved and assessed for eligibility. Each manuscript was screened by 

two of three researchers and conflicts resolved by consensus (MP, SM and VM). 

Disagreements were resolved through consultation with an independent author not involved 

in other aspects of screening (VJ). To be included, studies had to describe and/or evaluate one 

or more postoperative rehabilitation strategies for surgically repaired ankle fractures 

published between 1 January 2010 to 1 November 2021 (detailed eligibility see Table 1). 

Review articles, studies published in a language other than English and studies for which full 

text was not available were excluded. Reference lists of all included papers were screened to 

detect studies not identified by the electronic search. 
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Methodological quality assessment 

Quality of the included studies was assessed using the National Heart, Lung and Blood 

Institute’s Study Quality Assessment Tools.17 The quality of each paper was assessed by one 

reviewer, with a sample reviewed by an additional reviewer to check for agreement. 

Disagreements were resolved by consensus by all reviewers. No studies were excluded based 

on quality because we were interested in the types of rehabilitation protocols described across 

all studies, not quality of evidence from individual studies.  

Data extraction 

Data were extracted by three authors (MP, SM, VM). Data extraction forms were developed 

prior to data extraction. Data on sample size, diagnostic criteria, population characteristics 

(age, sex, BMI), the type of ankle fractures, the surgical technique and postoperative 

rehabilitation were extracted. To better report details of postoperative rehabilitation strategies 

in ankle fractures, data on postoperative rehabilitation were extracted in accordance with the 

Template for Intervention Description and Replication (TIDieR) guide.18 Means, standard 

deviations (SD), and sample sizes were extracted for all primary outcomes.  

Data analysis 

Inter-rater reliability for quality assessment items was examined using kappa (κ) statistics 

(SPSS Version 27.0, IBM Statistics, New York). Reliability was considered as slight (0.00–

0.2), fair (0.21–0.4), moderate (0.41–0.6), substantial (0.61–0.8) or almost perfect (0.81– 

1.0).19  A narrative synthesis of the results was deemed most suitable to answer the first aim 

of the review, which was to explore the specific characteristics of postoperative rehabilitation 

strategies for people with an ankle fracture. Initial findings revealed that a meta-analysis was 

inappropriate to answer our second aim, due to the large variation in study design and 
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postoperative rehabilitation strategies. Therefore, a narrative synthesis was also deemed most 

appropriate.   

 

RESULTS 

Study selection 

A total of 7,301 articles were identified after a search of databases since 2010 (See Figure 1). 

After removal of duplicates, and title and abstract screening of 5,843 articles, 181 full-text 

articles were reviewed. Of these, 55 articles were included (See Figure 1).  

 

Study and participant characteristics 

All 55 studies included in the systematic review reported at least one postoperative 

rehabilitation strategy. Two of these studies used data from the same trial.20,21 Most studies 

were prospective cohort studies (n=25, 45%), followed by randomised controlled trials 

(n=23, 42%), non-randomized controlled studies (n=4, 7%), cross-sectional studies (n=2, 4%) 

and a case series (n=1, 2%). 

The number of participants per study ranged from 10 to 466, with a median of 47 and a mean 

of 69. Across all studies, the median participant age was 44 (mean 45, range 31 – 58) years, 

and almost half of the participants were female (1731/3561, 49%).  

 

Quality assessment 

Quality scores as rated by 2 authors with the National Heart, Lung and Blood Institute’s 

Study Quality Assessment Tools can be found in an Appendix, see Supplemental Digital 
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Content 2, http://links.lww.com/JOT/B765. Of all 55 studies, eight were good quality (15%), 

21 of fair quality (38%), and 26 of poor quality (47%). Inter-rater agreement for 

methodological quality was moderate (κ=0.526, p<0.001) with 68/98 agreements.  

Across the observational and cross-sectional studies (n=28), most studies clearly defined the 

research question (n=22, 79%) and the study population (n=25, 89%), and incorporated a 

timeframe sufficient to see an association between exposure and outcome (n=25, 89%) (see 

Appendix, Supplemental Digital Content 2, http://links.lww.com/JOT/B765, Table 1). 

Reporting sample size calculation (n=1, 3%) and assessing the exposure more than once over 

time (n=1, 3%) contributed to the poor score of several of the included studies.  

Across the 27 interventional studies, 26 were controlled intervention studies and one a pre-

post study without a control group.22 Most clearly defined their primary outcome measure 

(n=25, 96%) and research question (n=20, 77%) but none of the interventional studies 

recruited from similar populations (see Appendix, Supplemental Digital Content 2, 

http://links.lww.com/JOT/B765, Table 2). 

 

Characteristics of postoperative rehabilitation strategies 

Of all studies, 40 23-61described their postoperative rehabilitation strategy but did not evaluate 

effectiveness and 1520-22,62-73 focused on evaluating the effectiveness of the postoperative 

rehabilitation strategy. This section reports only those 40 studies that described their 

postoperative rehabilitation strategy, focusing on weight-bearing, immobilisation and other 

therapy administered. 

Weight-bearing 
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To simplify the narrative synthesis, studies were grouped according to when weight-bearing 

was commenced following surgery (immediate; early: 2-3 weeks and late: 4-12 weeks). Out 

of 40 studies, nine implemented immediate weight-bearing (Table 2), 12 studies encouraged 

early weight-bearing (see Table, Supplemental Digital Content 3, 

http://links.lww.com/JOT/B766), and 19 studies reported  late weight-bearing (see Table,  

Supplemental Digital Content 4, http://links.lww.com/JOT/B767). One study did not specify 

any time frames, instead allowing non-weight-bearing walking with crutches only when the 

patient was pain free.48 This study was included in the late weight-bearing group (see Table, 

Supplemental Digital Content 4, http://links.lww.com/JOT/B767). 

It was common for studies to report an intermediate period between no weight-bearing and 

full weight-bearing, referred to as ‘partial’ or ‘as tolerated’, but these two terms were rarely 

defined. Exceptions to this were the studies by Braun et al28,29  where partial weight-bearing 

was defined as limited to 20 kg, Turhan et al,24 where this was specified as ‘toe-touch weight-

bearing’, and Park et al,40 where it was described as ‘forefoot-touch partial’.  

Of the studies categorised as immediate weight-bearing, some indicated a progressive 

increase in weight-bearing from surgery, as tolerated by the patient,23,25,27,30 whereas others 

had a cut-off point at 6 weeks when patients were expected to progress from partial to full 

weight-bearing24,26,28,29,74 (Table 2). The studies categorised as early weight-bearing included 

an initial period of no weight-bearing, from one to three weeks, but most frequently two 

weeks, followed often by a period of partial weight-bearing from two to six weeks, before 

progressing to full weight-bearing (see Table, Supplemental Digital Content 3, 

http://links.lww.com/JOT/B766).31-41,61 Progression to full weight-bearing was described 

inconsistently, with terms like  ‘gradual’ without further clarification,31,38 or not described at 

all.37,41 In studies categorised as late weight-bearing, patients were advised to remain non-

weight-bearing for up to at least four weeks, in most cases six weeks (see Table, 
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Supplemental Digital Content 4, http://links.lww.com/JOT/B767).42-47,49-55,58 Other studies 

advised patients to remain non-weight-bearing for up to 10 to 12 weeks.42,50,54,55,57,60 Several 

studies reported patients being non-weight-bearing until fracture healing was confirmed with 

radiographic evidence.49,51,56,57,60  

Those studies which included separate cohorts with and without syndesmotic injury or 

repair42,49,50,55 specified longer periods of time before full weight-bearing in patients with 

syndesmotic injury, usually 8 to 12 weeks compared to four to six weeks in patients without 

syndesmosis disruption. 

Immobilisation or support devices 

Motion restriction devices reported by the reviewed studies included plaster splints or casts, 

or walker boots for time periods ranging from one to six weeks, depending on the study. In 

some studies, these devices were later replaced by removable casts, braces or ankle stirrups to 

aid in weaning 27,32,34,36,37,42,44 . Wang et al57 and Zhan et al51 did not use any immobilisation 

or devices and six studies24,28,29,50,59,60 did not report whether any devices were used by 

patients postoperatively.  

Additional details on physical therapy sessions 

Fourteen out of 40 studies (35%) did not detail  their postoperative rehabilitation therapy, 

other than  a mention27,30,31,33,34,38,40,41,44,49,50,53,54,74. All of the remaining studies only provided 

limited details or a brief explanation of the number of sessions and type of exercises, which 

primarily targeted range of motion,24,39,42,43,46-48,51,56,59-61 strength,47 proprioception46,47 and 

indicated the number or timing of sessions.23,25,28,29,45,46,56,57,59,60 Other studies gave more 

details of their programmes involving timing of exercises55 and range of motion.54 Suciu et 

al52 described their rehabilitation therapy in the greatest  detail outlining an exercise 
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programme, spanning from in-hospital exercises to outpatient rehabilitation up to 12 weeks 

post-surgery.  

 

Effectiveness of postoperative rehabilitation strategies 

Summaries of the 15 studies that focused on evaluating the effectiveness of rehabilitation 

strategies are in Table 3 and Table 4. Of those 15 studies, eight studies focused on the timing 

of weight-bearing (Table 3) and seven tested different therapy protocols (Table 4). Of the 8 

studies comparing weight-bearing interventions, two compared immediate versus late weight-

bearing,22,62 four compared early weight-bearing from two weeks, against late weight-

bearing, starting at six weeks,63,65-67 and two others compared 3 weeks (early) against 6 weeks 

(late).64,68 A wide range of primary outcomes were used (Table 3, Table 4). Of the eight 

studies comparing weight-bearing interventions, 3 reported better primary outcomes in the 

early weight-bearing group compared to the late weight-bearing groups, all of which 

measured outcomes over the short-term (2 to 12 weeks).65,66,68 The other studies showed no 

differences or similar outcomes across groups.22,62-64,67 Importantly, the 4 studies examining 

long-term outcomes of 6 or 12 months showed similar outcomes for both groups.62-64,67  

Of the seven studies that looked at the effectiveness of different rehabilitation programs, 

exercise programs varied widely and could therefore not be compared (Table 4). None of the 

studies reported clinically significant differences between groups, except for Sultan et al69 

that showed better Olerud-Molander scores in the Class II compression stocking group 

compared to the Tubigrip compression stocking group at 6 months.  
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DISCUSSION 

This review aimed to explore the specific characteristics and the reported effectiveness of 

postoperative rehabilitation strategies in ankle fractures. Our review revealed 55 articles 

published in the past 10 years, many of poor quality (47%). Forty studies described 

postoperative rehabilitation strategies without evaluating effectiveness while 15 focused on 

evaluating effectiveness. The characteristics of postoperative rehabilitation strategies varied 

widely and were poorly described in a way that could not be replicated. Most studies utilised 

a late weight-bearing approach although definitions and details around weight-bearing were 

unclear. This may not necessarily be a methodological oversight, but a reflection on the 

difficulties of quantifying weight-bearing forces in a clinical setting.  

Our findings highlight a lack of detail in postoperative protocols after surgical repair of ankle 

fractures. The included studies do not provide sufficient information on rehabilitation 

strategies to replicate these protocols, determine their influence on specific outcomes, or to 

implement them in clinical practice. Timeframes and/or the magnitude of load around 

weight-bearing are qualified with terms such as ‘partial’, ‘as tolerated’ or ‘progressive’ which 

can mean different things to different clinicians and patients. For example, partial and 

progressive, in the absence of specific instructions, seem to have the same meaning as ‘as 

tolerated’; partial, because the patient cannot tolerate full weight-bearing, and progressive, 

because as the pain lessens, the patient will naturally increase weight-bearing. Further, a 

noticeable omission is the lack of studies that quantified the amount of weight patients should 

be exerting on the operated limb at each phase of the recovery journey. While setting specific 

weight or pressure limits would allow better comparison in the literature, studies with insole 

pressure measurements have shown that patients are unable to reproduce defined pressure 

restrictions, rendering that approach unreliable.76 Therefore, a pragmatic approach is 

required, acknowledging that patients will likely weight-bear as far as is comfortable (i.e. as 
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tolerated), regardless of instructions provided. Further studies could attempt to elucidate the 

ideal timing of weight-bearing and adherence to weight-bearing protocols, using technology, 

to improve understanding of the best postoperative rehabilitation strategies. Only two papers 

were identified that adopted this approach.28,29 However, in-depth study of the feasibility and 

acceptability of biofeedback devices is needed if they are to be widely implemented.77 

Our narrative synthesis revealed that three studies reported better outcomes on their primary 

outcome in the early weight-bearing group compared to the late weight-bearing group in the 

short-term (2 to 12 weeks),65,66,68 but studies looking at long-term outcomes (6 to 12 months) 

did not report differences across groups.62-64,67 In contrast, the 2021 systematic review and 

meta-analysis by Sernandez et al,13 which included 20 randomized controlled trials looking at 

weight-bearing in ankle fractures after ORIF, reported no difference in outcomes between 

early and delayed weight-bearing. Another  systematic review including 25 randomized 

controlled trials and cohort studies reported earlier return to work and daily activities in those 

performing ankle exercises compared to immobilization.11 In addition, most studies reported 

no significant differences in the rate of complications,11 or surgical site infections, wound 

healing or union in early compared to delayed weight-bearing groups.64-66 This suggests that 

prescribing early weight-bearing does not impact patient safety, and may have advantages 

including the ability to carry out daily activities sooner. In fact, some studies have suggested 

there can be problems associated with delayed weight-bearing, including higher likelihood of 

need for removal of instrumentation due to irritation.63 Based on these observations, the 

evidence to support delayed weight-bearing is weak and yet 18 studies in our review used late 

weight-bearing as postoperative strategy. Despite three systematic reviews published between 

2009 and 2015 that concluded that early weight-bearing and mobilisation can accelerate a 

return daily activities and work, several studies have continued to use delayed weight-bearing 
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protocols7,8,11 , which suggests clinicians may be unaware of the evidence and previously 

published reviews have not improved knowledge about best practice.  

This review is the first to focus in detail on how current postoperative rehabilitation strategies 

are described and their specific characteristics. It is a comprehensive review of studies 

published in the last 10 years, and thus likely to reflect the current standards of practice. To 

progress research comparison and clinical practice around postoperative strategies for ankle 

fractures, we propose that weight-bearing is defined as ‘early’ if instituted two weeks from 

the date of surgery and ‘late’ if instituted six weeks or later. This will assist the classification 

of trials and provide a clear guidance to clinicians. Despite the variety of rehabilitation 

protocols, the timing of weight-bearing (‘early’ or ‘late’) seems to have an effect in short 

term function but does not appear to affect long term outcome. Therefore, given the potential 

psychosocial benefits of returning to usual activities sooner,78 it would appear warranted to 

encourage early weight-bearing, if the patient’s clinical context does not preclude it. 

Limitations of this review include low quality of evidence, also reflected in our narrative 

synthesis, as most studies did not report sufficient details on their postoperative rehabilitation 

strategies to enable replication by other researchers and provide guidance to clinicians. It is 

important to note that our findings reflect those of the primary outcomes only, which may 

limit generalisability.  

The variety of definitions of weight-bearing used and the lack of detail of rehabilitation 

regimes are factors that limit the replication or validation of the studies. This is a serious 

methodological shortcoming that impact clinical practice. Weight-bearing and the timing of 

weight-bearing postoperatively seems to be an important factor, with early weight-bearing 

potentially improving short-term outcomes without appearing to compromise long-term 

outcomes. As proposed by the authors, future studies should focus on adopting consistent 
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definitions and terminology around postoperative rehabilitation to ultimately improve patient 

outcomes. 
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FIGURE LEGEND 

 

Figure 1: PRISMA Flowchart showing review process. 
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Table 1: Inclusion and exclusion criteria 

Inclusion criteria Exclusion criteria 

• Published randomized controlled trials and 

cohort studies that describe or evaluate one or 

more postoperative rehabilitation strategies for 

ankle fractures. This includes retrospective 

analyses from prospectively collected data.  

• Studies investigating surgical repair of ankle 

fractures via Open Reduction with Internal 

Fixation (ORIF). Surgical techniques include but 

are not limited to band wires, intramedullary 

nails, staples and pins, plates, and screws. 

• Studies that included human adult populations 

(age ≥18 years). 

• Studies that describe isolated ankle fractures 

needing surgery include Weber A/ Lauge Hansen 

supination-adduction, Weber B/ Lauge Hansen 

supination-exorotation, Weber/ Lauge Hansen 

pronation-exorotation, and AO-OTA 44A-C with 

limited posterior involvement. 

• Studies published in English. 

• Studies published since 1 January 2010. 

• Studies that conduct surgical techniques 

other than ankle ORIF. For example, studies 

investigating techniques such as arthrodesis 

(i.e. joint fusion) or arthroscopy for 

management of ankle fractures or arthritis 

of the ankle. 

• Studies describing surgical strategies but 

that do not describe or assess postoperative 

rehabilitation. 

• Populations that require deviations from the 

‘usual’ postoperative care, for example 

frail/elderly and diabetic patients. 

• Retrospective studies/review, case (series) 

studies, reviews, protocol papers. 

• Studies investigating economic outcomes of 

surgical techniques. 

• Studies that investigated calcaneus 

fractures, pilon fractures, talus fractures, 

osteoporotic fractures, ankle fractures 

associated with ipsilateral (mid)foot 

fractures/ contralateral foot/ankle fractures, 

stress fractures. 
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Table 1:  Summary of studies with immediate weight-bearing protocols, not assessing effectiveness 

Study and 

year 

Syndesmotic 

injury 

Weight-bearing Devices Rehabilitation Therapy 

Pakarinen et 

al, 2011
23

  

Yes As tolerated 

from surgery 

Below-knee cast up 

to 4 weeks 

Physiotherapist provided 

rehabilitation instructions 

at 4 and 12 week visits 

Turhan et al, 

2013
24

  

No Toe-touch 

weight-bearing 

up to 6 weeks, 

then full weight-

bearing 

Not reported ROM exercises: active 

from 1 day and passive 

from 2 weeks  

Kortekangas 

et al, 2014
25

  

Yes As tolerated 

from surgery 

Below-knee cast up 

to 4 weeks 

Physiotherapist provided 

rehabilitation instructions 

at 4 and 12 week visits 

Kortekangas 

et al, 2015
25

  

Yes Partial weight 

bearing up to 6 

weeks. Weight 

bearing as 

tolerated after 6 

weeks. 

Below-knee cast up 

to 6 weeks 

Physiotherapist provided 

rehabilitation instructions 

at 6 weeks 

Firoozabadi 

et al, 2015
27

  

No As tolerated 

from surgery 

Controlled Ankle 

Motion Walker Boot 

– wean 

progressively up to 6 

weeks. Removable 

ankle stirrup to aid 

in weaning 

Not reported 

Braun et al, 

2016
28

  

No 20 kg limit, up 

to 6 weeks, 

supervised 

increase to full 

weight-bearing 

from 6 weeks 

Not reported Supervised physical 

therapy after 6 weeks. 

Minimum of 5 sessions. 

Patients instructed to 

control their weight 

bearing at least weekly on 

a bathroom scale during 

the first 6 weeks. 

Braun et al,  

2017
29

  

No 20 kg limit, up 

to 6 weeks, 

supervised 

increase to full 

weight-bearing 

from 6 weeks 

Not reported 5 sessions as inpatient, 

then twice weekly for 6 

weeks  

King et al, 

2020
30

  

Yes As tolerated 

within 15 days 

Short leg walking 

cast  

Not reported 
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Study and 

year 

Syndesmotic 

injury 

Weight-bearing Devices Rehabilitation Therapy 

Ræder et al, 

2021
74

 

Yes Partial up to 6 

weeks, full 

weight-bearing 

encouraged 

from 6 weeks 

Postoperative 

plaster cast until 

discharge for only a 

few patients 

Not reported 

ROM = Range of motion 
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Table 3: Studies comparing the effectiveness of different weight-bearing timing 

Study and 

year 

Weight-bearing 

groups 

Primary 

outcome 

Results* Preferred treatment 

Ağır et al, 

2015
62

  

Immediate  

Late (6 weeks) 

AOFAS at 12 

months 

Immediate: 

Excellent (n=3), 

good (n=14), 

moderate (n=7), 

poor (n=2).  

Late:  

Excellent (n=3), 

good (n=11), 

moderate (n=11), 

poor (n=2). 

Similar outcomes for both immediate 

and late weight-bearing groups. 

Dehghan 

et al, 

2016
63

  

Early (2 weeks) 

Late (6 weeks) 

 

Patients 

returned to 

work at 12 

months (%) 

Early: 98% 

Late: 98% 

p = 0.95 

No significant difference in return to 

work rates. 

Passias et 

al, 2020
64

  

Early (3 weeks) 

Late (6 weeks) 

Fracture 

union rates at 

6 months (%) 

Early: 38/38 

(100%)   

Late: 55/57 

96.5%  

p-value 0.51 

No significant difference in fracture 

union rates.  

Schubert 

et al, 

2020 
65

 

Early (2 weeks) 

Late (6 weeks) 

EQ-5D Visual 

Analogue 

Scale (VAS) at 

2 weeks 

Early: 70.7 (14.4) 

Late: 63.3 (16.1) 

p = 0.1 

Early weight-bearing - higher scores were 

observed in the early weight-bearing 

group. However, the EQ-5D VAS is not a 

validated tool. This study did not use the 

EQ-5D questionnaire correctly and 

therefore the scores reported against 

that outcome cannot be used. 

Smeeing 

et al, 

2020
66

  

Immediate (24 

hours) 

Early 

(protected, 

from 10 days) 

Late (6 weeks) 

Olerud-

Molander 

score at 6 

weeks 

Immediate: 61.2 

(19.0) 

Early: 51.8 (20.4) 

Late: 45.8 (22.4) 

p = 0.011 

Immediate weight-bearing led to 

improved outcomes. 

Cunningh

am et al, 

2021
22

 

Immediate (24 

hours) 

Traditional (6 

weeks) 

Time to 

return to 

work 

Immediate: 5.5 

weeks 

Traditional: 8.3 

weeks 

p = 0.08 

No significant differences in time to 

return to work. 
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Study and 

year 

Weight-bearing 

groups 

Primary 

outcome 

Results* Preferred treatment 

Park et al, 

2021
67

 

Early (2 weeks) 

Late (6 weeks) 

Olerud-

Molander 

ankle score at 

12 months 

Early: 89.9 (9.2) 

Late: 85.5 (12.7) 

p = 0.02 

Early weight-bearing – better functional 

scores but not clinically significant . 

Zyskowsk

i et al, 

2021
68

 

Locking plate 

system and 

early full 

weight-bearing 

(3 weeks) 

Semitubular 

plate and late 

full weight-

bearing (6 

weeks) 

Olerud-

Molander 

ankle score at 

6 and 12 

weeks 

6 weeks 

Early: 56.05 (12) 

Late: 45.22 (18) 

p = 0.02 

12 weeks 

Early: 69.47 (14) 

Late: 59.79 (16) 

p = 0.04 

Early weight-bearing - Polyaxial locking 

plate with early weight-bearing leads to 

better functional outcomes. 

*Reported as Mean (Standard Deviation), unless otherwise described. AOFAS = American 

Orthopaedic Foot & Ankle Society Score 
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Table 4: Studies comparing the effectiveness of different rehabilitation programs 

Study 

and 

year 

Rehabilitation 

Groups 

Primary 

outcome 

Results* Preferred treatment 

Sultan 

et al, 

2014
69

  

Class II 

Compression 

stocking 

Tubigrip 

Compression 

stocking 

Olerud-

Molander 

ankle score at 

6 months 

Compression: 98 (95% 

Confidence Interval: 96 – 99) 

Tubigrip: 64 (95% 

Confidence Interval: 62 – 73) 

p <0.001 

Class II Compression stocking: outcomes 

were better in the Class II compression 

stocking group and considered 

statistically significant. 

Jansen 

et al, 

2018
70

  

Physiotherapy 

Active 

controlled 

motion 

ROM 

(degrees) in 

ankle and 

subtalar joints 

at 12 weeks  

Physiotherapy:  

Ankle joint: 53.6 (4.7)  

Subtalar joint: 19.1 (7.5)  

 

Active controlled motion: 

Ankle joint: 58.2 (12.4)  

Subtalar joint: 23.4 (6.8)  

 

Ankle joint: p = 0.08  

Subtalar joint: p <0.01 

Active controlled motion: outcomes 

were better for ROM and other 

measures in that group and clinically 

meaningful. Not all were considered 

statistically significant.  

Büker 

et al, 

2019
71

  

Supervised 

exercise 

program 

Home exercise 

program 

AOFAS at final 

follow-up 

(27.86 ≥ 9.88 

months) 

Supervised: 76.63 (17.46) 

Home: 83.75 (15.15) 

p = 0.036 

Home exercise: Patients in that group 

had better AOFAS scores that were 

statistically significant but not clinically 

significant. There were no statistically 

significant differences on other 

measures. 

Fergus

on et 

al, 

2019
72

  

Clinic-based 

physical therapy 

Home-based 

physical therapy 

Foot and 

ankle ability 

measure 

(FAAM) at 6 

months 

Clinic: 69.7  

Home: 70.9 

p = 0.868 

(SDs not reported) 

Home-based group: patients had higher 

scores across all measures but results 

were not clinically significant. There 

were no statistically significant 

differences between groups. 

Molun

d et al, 

2020
73

 

Conventional 

non-elastic band 

New spring-

loaded ankle 

trainer 

Olerud-

Molander 

ankle score at 

3 weeks 

Conventional: 35.3 (14.2) 

New: 40.9 (10.8) 

p = 0.021 

New spring-loaded ankle trainer: 

patients treated with new ankle trainer 

had statistically significant, but not 

clinically significant, functional recovery 

scores at 3 weeks. No significant 

differences were found at longer 

timepoints. 
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Study 

and 

year 

Rehabilitation 

Groups 

Primary 

outcome 

Results* Preferred treatment 

Henkel

mann 

et al, 

2021
20

* 

Antigravity 

treatment 

rehabilitation 

Standard 

rehabilitation 

 

Foot and 

Ankle 

Outcome 

Score at 6 

weeks 

Antigravity: 54.2 (16.1) 

Standard: 56.0 (16.6) 

Difference 6 weeks vs 

baseline: p = 0.89 

No statistically or clinically significant 

differences. 

Palke 

et al, 

2021
21

 

Antigravity 

treatment 

rehabilitation 

Standard 

rehabilitation 

 

Foot and 

Ankle 

Outcome 

Score at 12 

months 

Antigravity: 80.8 (18.4) 

Standard: 78.4 (21.1) 

p = 0.98 

No statistically or clinically significant 

differences. 

*Reported as Mean (Standard Deviation), unless otherwise described, AOFAS = American 

Orthopaedic Foot & Ankle Society score. ROM = Range of Motion. Note that Henkelmann and Palke 

used data from the same trial.  
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Duplicates removed

(n=1,458)

Titles and abstracts screened

(n=5,843)

Records excluded (n=5,662)

Full-text articles reviewed

(n=181)

Records excluded (n=126)

•Systematic/narrative review (n=38)

•No details on post-operative rehabilitation (n=24)

•Abstract only (n=16)

•Not in English (n=14)

•Study design (retrospective, case study, case 

series n<10, protocol) (n=16)

•Paper published before 2010 (n=4)

•Stable fractures – no surgery needed (n=2)

•Letter to editor (n=2)

•Surgical technique other than ORIF (n=3)

•Population that requires more than standard 

postoperative care (n=2)

•Duplicate (n=3)

•Not isolated ankle fracture (n=1)

•Age <18 years (n=1)

Included studies

(n=55)

Total records identified n=7,301

Records 

identified 

Cochrane

(n=249) 

Records 

identified in

CINAHL 

(n=621) 

Records 

identified in

EMBASE

(n=5,397)

Records 

identified in

PubMed 

(n=723)

Records 

identified in

Web of Science 

(n=311)
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