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Introduction
Ankle sprain is a common sports related injury with estimated 

302,000 new cases each year. In the UK, 42,000 of these are 
considered to be severe injuries. These injuries have a severe impact 
in the sports industry with players missing training and competition 
due to injury and recovery time.1 The majority of patients recover 
fully with non-surgical management, but in 10-40% of patients the 
injury leads to chronic instability and other permanent sequelae like 
persistent pain and long term functional limitations like chronic 
instability or sequela such as osteoarthritis.1–4 Surgical management 
has become more popular in grade and II and III injuries especially 
for athletes to reduce the recovery time and return to sport and also 
to prevent the permanent sequelae of chronic ankle instability in the 
normal population.3

The most common direct repair method is the Broström procedure 
or the modified Broström-Gould procedure. The post-operative 
patients are then started on a gradual rehabilitation program aiming 
to return to sport and or previous level of activity within 12 weeks 
to allow the repair to heal and attain the needed proprioception. 
Elongation of the anterior talofibular ligament ATFL in unprotected 
repaired specimens was significantly higher than in the motion 
protected state.5,6

Complete immobilisation even for short periods of time may 
substantially prolong rehabilitation and return to normal activity. 
After partial or complete immobility for extended periods of time, 
more time may be required for the functional capacity of the ligament 
unit to return to normal. Surgical intervention decreases the chances 
of patients developing chronic instability and osteoarthritis which 
can be debilitating requiring salvage procedures like arthrodesis or 
ankle arthroplasty. Recent advances have allowed repairs to be made 
with augmentation which strengthens the repair allowing the patient 

to start earlier rehabilitation programs and earlier return to sport. The 
brace shows similar biomechanical stability compared to an intact 
native ATFL in terms of torque and angle at failure.7,8 The procedure 
has good outcomes in biomechanical studies in chronic ligament 
repairs.8,9 However, limited literature is available for this technique 
in acute ligament repairs. In this study we aimed to evaluate the 
functional outcomes in patients with grade two or three acute lateral 
ankle ligament injuries after modified Broström-Gould procedure 
with suture tape augmentation.

Methods
After ethical approval by local ethical review board, we did 

a retrospective study on all patients who underwent lateral ankle 
ligament repair with a Broström procedure and Internal BraceTM at 
a private institution in Pretoria during the period January 2017 to 
December 2018. 

All consenting participants were evaluated through completion of 
questionnaires and functional scoring more than 12 months following 
Broström procedure. Patients that were included in the study had to 
be older than 18 years, diagnosis of a grade two or three lateral ankle 
ligament injury confirmed on ultrasound or MRI and injuries had to 
be less than six weeks old. Ankle instability was confirmed by the 
treating author by positive drawer test and positive varus instability 
in theatre under anaesthesia. Patients excluded from the study were 
patients with chronic injuries, syndesmosis injuries or any ankle 
fractures that required fixation or immobilisation or any patients 
requiring secondary procedures.

General demographic data was collected as well as post-surgical 
rehabilitation and return to activity. The patient reported outcomes 
used were the RAND SF-361–3 and the AOFAS score.4 The AOFAS 
questionnaire measures pain (40 points), function (50 points) and 
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Abstract

Introduction: Acute lateral ankle injuries are commonly managed conservatively but when 
repair is done in grade III injuries in the professional athletic population it is repaired using 
the Broström surgical procedure. Augmentation of this procedure using suture tape has been 
reported to improve ankle stability and physical patient outcomes. 

Method: This is a retrospective study of 30 patients with grade II-III anterior talofibular 
ligament instability, treated with augmented Broström-Gould suture tape procedure.

The patients were followed up a minimum of 14.4 months post-surgery using AOFAS and 
RAND 36-item Short Form scores. We also evaluated ability and time to return to previous 
level of activity or sport following surgery and rehabilitation. 

Results: Overall patients showed excellent results, with an average AOFAS score of 92.7. 
According to the SF-36 scale patients perceived low levels of pain (80.6) and good physical 
functioning (88.3), with 86.7% of patients in the study being able to return to their previous 
level of activity or sport on average 10.94 weeks post surgery. 

Conclusion: Augmented Broström with suture tape showed excellent AOFAS and 
favourable RAND SF-36 outcomes in the short term with a good indication of functional 
outcomes in patients’ ability to return to previous levels of activity or sport.
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alignment (10 points, total of 100 points) objectively and subjectively 
in three independent categories to answered by both the patient and 
physician, therefore not a patient related outcome measure (PROM). 
As the AOFAS is a PROM, it has standardized assessment from 
patients with foot an ankle disorders making it a preferred and widely 
used measurement tool although not validated.5 The RAND SF-36 
scale, however, unlike the AOFAS it is a self-administered PROM. 
It was composed to survey the health status in the medical outcomes 
study (SF-36).14 Each scale is represented as a percentage value.

The data was collected by the researcher, by reviewing the patient 
files. The PROM’s and questionnaires were sent electronically via 
email to patients to complete and if patients weren’t able to complete 
it electronically, they could do it personally at the follow up date when 
the functional outcomes were measured. The functional outcomes 
were collected by the researcher at an appointed date. The electronic 
questionnaires were done via google forms which automatically 
creates a spreadsheet, which was then used for analysis. The functional 
outcomes and the demographic data were manually captured in excel 
spreadsheet and from there analysed.

Statistical analysis
The descriptive statistics mean, median, standard deviation and 

inter-quartile range were used to describe the functional scores from 
the RAND SF36, AOFAS, including other continuous variables. 
Frequencies and proportions were used to describe the categorical 
variables. Group means for the AOFAS were determined, with 
correlation using Pearson’s correlation on the AOFAS and the Rand 
SF-36. A survival model was used to determine time to return to work/
activity. All statistical analysis were evaluated using STATA 16 and 
GraphPad Prism software V6. 

Surgical procedure
The surgical procedure that was followed consisted of direct 

anatomical repair using the Broström-Gould method via an 
anterolateral approach just anterior to the fibula and entails direct 
suturing of the ATFL and or the CFL and strengthens the repair with a 
mobilized lateral position of the extensor retinaculum.1 Augmentation 
of the modified Broström-Gould ATFL repair is performed with 
an Internal BraceTM which consists of fibrewire suture tape and 
SwiveLock anchor (Figure 3) (Arthrex Inc., Naples FL, USA).6 

The brace is inserted by placing a tunnel in the body of the talus at 
the anterior talofibular ligament attachment (an area of non-articulating 
surface) and is angled 45 degrees posteromedially. An internal brace 
SwiveLock anchor is inserted with fibrewire suture tape; a second drill 
hole is then made into the distal fibula, angling it slightly proximal. 
The ankle is then held in neutral position with haemostat under the 
suture tape to provide some laxity for normal ankle inversion. The 
wound is then closed in normal fashion.7 Post operatively patients 
are kept on a non-weight bearing splint for 2 weeks, followed by full 
weight bearing in a removable boot for another 4 weeks in which 
ankle mobilisation and rehabilitation of the ankle is started aiming for 
return to sport or activity 6 -12 weeks post-operative.

Results
A total of 30 patients were entered for the study. Their mean 

age was 34.7 years (range between 18 to 68) refer to Table 1. Ankle 
sprain injury was diagnosed in majority of patients (28 patients) using 
ultrasound, with only two patients diagnosed by using MRI scan. 
Grade II injuries were diagnosed in 19 patients and grade III in the 
remaining 11 patients. Intraoperatively 23 patients were graded, with 

13 being grade II and 10 being grade III, in contrast to 15 preoperative 
grade II injuries and 8 being grade III injuries. Findings from the two 
modalities agreed (p=0.7055, McNamar’s test). 

Table 1 Results for demographics and general questionnaire

Results for demographics and general questionnaire

Age [mean (range)] 34.7 (18-68)

Gender

Male [n] 11

Female [n] 19

Time to surgery [mean (range)] 17 days (2-41)

Time to evaluation [mean (range)] 24.88 months (14.4-37.87)

Time to return to activity [mean 
(range)]

6.6 weeks (5-14)
n:21

Time to previous level of activity 
[mean (range)]

10.94 weeks (6-24)
n:19

The mean AOFAS score for this study was 92.7±10.1 at final 
follow up, with 16 (53,3%) patients in the study reporting a maximum 
score of 100 (Table II). A further 5 (16.7%) also reported excellent 
results (score between 90-100), 6 (20.0%) reported good scores 
(80-89), and 3 (10%) reported fair scores (79-60). This indicates an 
excellent outcome of the augmented Broström-Gould procedure used 
within this study.8 Following the procedure, patients perceived overall 
low pain, with average pain score of 35±6.82 on the AOFAS, with 18 
(60%) of patients reporting no pain (maximum score of 40), and 12 
(40%) (score of between 10 and 30) reporting marginal pain. 

Table 2 Mean AOFAS score

Measurement Mean±SD

Pain 35.0±6.82

Functionality

Activity limitation 9.0±2.7

Maximum walking distance 4.7±0.9

Walking surface 4.4±1.2

Gait abnormality 7.8±0.7

Sagittal motion 8.0±0.0

Hindfoot motion 6.0±0.0

Ankle-Hindfoot stability 6.0±0.0

Total functionality 47.9±0.7

Alignment 9.8±0.9

Total 92.7±10.1

Patients also reported good functionality with an average score 
of 47.9±0.7 on the AOFAS. Only 8 (26.3%) patients reported some 
activity limitation, with an average of 9±2.7, and only 4 (13.3%) 
and 8 (26.7%) of patients perceiving a low influence on maximum 
walking distance and walking surface (mean of 4.7±0.9 and 4.4 ±1.2). 
Only one patient (3%) indicated impaired gait abnormality (mean of 
7.8±0.7). None of the patients experienced any sagittal, hindfoot and 
ankle-hindfoot stability limitation (all with maximal scores). Patients 
also reported little influence on alignment (mean 9.8±0.9), with only 
one patient (3%) indicating poor alignment, patient had mild varus 
heel deformity with subtalar stiffness which was present prior to 
injury.
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According to the questionnaire, only 9 (30%) of patients in the 
study were not actively participating in sport prior to injury. The 
remaining 21 (70%) of patients in the study participating in sport, 
14 (46.7%) participated in amateur and 16 (53.3%) in recreational 
sporting activities. Most patients 61.9% mainly participated in 
solitary sporting activities such as golfing, cycling, hiking/walking, 
running, swimming, horse riding, aerobics, and gym with 38.1% 
participating in team sports such as soccer, rugby, hockey, netball, 
cricket, and softball. Out of all the patients in the study 28 (93.3%) 
had some form rehabilitation post-surgery, majority 27 (89.7%) 
through a physiotherapist and the remainder from both a biokineticist 
and physiotherapist. Most patients 22 (78.6%) completed their 
rehabilitation in <6 weeks. The patient that did not attend physio 
did not have the financial means to do so or chose not to attend a 
physiotherapist. 

The patients were able to return to activity on average 6.6 weeks 
after injury and previous level of activity by 10.94 weeks (Table I). 
Of the 21 (70%) of patients partaking in sporting activities, 20 (95%) 
of patients were able to return to a lower level of sport/activity, with 
13 (61.9%) returning to their previous level of activity within <12 
weeks. Of the remaining patients, only 10% reported not being able to 
eventually return to their previous level of activity within a 15 week to 
6-month period. In total, 18 (85.7%) of patients reported as being able 
return to their respective sporting actives following the augmented 
Broström procedure over a 6-month period following rehabilitation. 
The remainder of the patients who did not return sport at final follow 
up was either still busy with rehabilitation or elected to forgo their 
sporting activities. This indicated a good functional outcome of the 
augmented Broström procedure with suture tape. 

As part of the SF-36, patient physical and emotional well-
being was also assessed following augmented Broström procedure 
with suture tape (Table III). Patients reported overall low physical 
limitations at final follow up as indicated with high SF-36 scores >80.0 
(84.36±26.06) measuring physical aspects (incl. physical functioning, 
role limitations and pain). However, moderate to high SF-36 scores 
76.9±24.2 measuring mental and social aspects (role limitations due to 
emotional problems, energy/fatigue, social functioning, and emotional 
well-being) were reported. In all, patients considered themselves with 
fair general health 74.3±19.7 following the procedure. 

Table 3 Mean SF-36 subscale scores

SF-36 subscale Mean±SD

Physical aspects

Physical functioning 88.3±20.6

Role limitations due to 
physical health 84.2±35.0

Pain 80.6±22.6

Social aspects

Role limitations due to 
emotional problems 87.8±28.3

Energy/fatigue 63.5±23.2

Emotional well-being 76.0±20.9

Social functioning 80.4±24.5

General health 74.3±19.7

Despite well correlating RAND SF-36 data for pain vs physical 
function r=0.7432 (p<0.0001), the Pearson correlation coefficients 
between the AOFAS score and SF-36 pain r=0.5768 (p=0.0008) and 
physical functioning r=0.5617 (p=0.0012) showed significant weak 
correlations.

In the patients treated with surgery, one patient developed deep 
venous thrombosis and was treated with anticoagulation therapy for 
six months, patient had persistent pain in the affected leg afterwards 
which was reflected in her pain score scoring 20 out of 40 in the 
AOFAS and 22.5 out 100 for the RAND SF-36.

Discussion
Lateral ankle ligament injuries grade II/III are generally treated 

conservatively, which entails functional rehabilitation.9,10 Hubbard 
et al. in a meta-analysis showed that it took between 6 weeks and 
3 months for ligament healing to occur.11 Functional rehabilitation 
generally has good outcomes without the surgical complications, 
however 10-30% of patients might have chronic symptoms like 
instability, synovitis or tendinitis, stiffness or pain,12 which was also 
shown by Hubbard et al. who reported that approximately 30% of 
patients still had objective laxity or subjective instability at 6 weeks to 
1 years following adequate rehabilitation.11 

There has been recommendations that grade III injuries especially 
in higher demand patients like professional athletes should be managed 
surgically.13,14 Patients who have undergone surgical management 
tend have less recurrent ankle sprains and also tend to report less 
instability.15 This was also found the study of Pihlajamaki although it 
was not clinically significant.14 There is very limited studies available 
regarding acute ligament repair, with majority of studies reporting on 
chronic ligament repair. 

Patients with grade III lateral ankle instability who have undergone 
surgical treatment have generally been treated with the Broström 
procedure or the Broström-Gould procedure. Guelfi et al. did a 
systematic review of open and arthroscopic Broström or Broström-
Gould procedures of chronic ankle injuries. A total of 505 patients in 
13 studies were treated with an open procedure, this included 2 studies 
on the original Broström procedure,3 studies using the Broström-
Gould procedure, 2 studies using the Karlsson procedure and 6 
studies using the Broström-Gould procedure with suture anchors. The 
average AOFAS score was 90.1 and return to sport 4.7 months (18.8 
weeks).16 However, studies showed that a Broström repaired ligament 
is significantly weaker than the native uninjured ATFL ligament,17 
which leads to procedural failure under unprotected motion, thus 
patients are immobilised or protected for longer.18 This leads to 
lower return rates to previous activity and eventual poor functional 
outcomes in patients.19 Therefore, in an aim of improving procedural 
robustness and long-term sustained ankle stability and eventual patient 
outcome, augmentation of the Broström procedure using suture tape 
has been implemented.20 The majority of the literature regarding 
suture tape augmentation is on chronic ankle ligament injuries, with 
limited reports on its use in the acute setting. Several reports have 
demonstrated that this modification notably improves and protects 
the lateral ligament repair,21,22 and maintained ankle stability,20 and a 
lowered risk of instability with recurrent ankle inversion.6,23 

In our study the post-operative patient outcome of ankle sprain 
using the modified Broström procedure augmented with suture tape 
was evaluated using AOFAS and SF-36 scales in 30 patients at 
final follow up of 24.88 months (range 14.4 - 37.87). Overall, post-
operative patient evaluation showed excellent functional outcomes 
with an AOFAS score of 92.7±10.1. This outcome is comparable 
to similar studies which also evaluated physical outcomes of the 
modified Broström procedure augmented with suture tape.6,23 

There are very limited studies regarding acute lateral ankle 
ligament repair with suture tape augmentation, with the majority of 
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studies focusing on chronic lateral ankle ligament repair. A previous 
study performing only the Broström procedure on 73 patients with 
chronic injuries over an evaluation period of 64 months showed an 
AOFAS of 95, which is comparable to the scores obtained in this and 
other studies. However, it should be noted that 17% of the patients in 
that study reported functional instability, which was not reflected in 
the AOFAS score.24

When evaluating return to sport in our study 95% of patients 
returned to lower level of activity by 6.6 weeks (range 5-14). When 
evaluating return to previous level of activity 61.9% of patients 
returned to sport in less than 12 weeks i.e.10.94 weeks (range 6-24) 
and by 6-months 85.7% of the patients returned to their previous 
level of activity after rehabilitation. When comparing it to the study 
by White et al. where they reported a return to training/activity of 9 
weeks (range 7-21.7) and return to play/previous level of activity of 
11 weeks (range 8-25.4), the findings is similar but the augmentation 
with suture tape has approximately 2 weeks earlier return to training.25

Previous reports of Broström-Gould procedure reported that only 
25-60% of patients were able to return to previous activity levels over 
a 6-month period.26 Brodsky et al. which performed Broström-Gould 
procedures in chronic lateral ankle ligament instability reported 
overall mean physical aspect scores of 84% compared to 84.4% in 
our study, with no correlation observed between AOFAS and SF-36 
scores r=0.29 in their study.24

When evaluating lateral ligament repair using Broström-Gould 
with suture tape augmentation Coetzee et al.6 found AOFAS score of 
94.3±9.3 which is similar to our findings and a return to sport rate 
within a mean of 84 days (12 weeks), which is roughly what we found 
in our study. In their study the grading and the activity level of the 
patients weren’t mentioned. 

When reviewing complications due to surgery, Guelfi et al. in their 
systematic review of chronic ligament repairs found complication rates 
of 40 (7.92%) in 505 patients, of which 10 (1.98%) was superficial 
wound problems.16 Due to the paucity of literature regarding suture 
tape augmentation especially with regards to acute injuries we 
have to draw some analogies from chronic ligament repair with 
suture tape augmentation. In the study of Cho et al. they reported a 
complication rate of 4 (13.33%) out of 30 patients in revision surgery 
with suture tape augmentation. When reviewing primary suture tape 
augmentation in chronic ankle ligament repair Ramirez-Gomez et al 
found a complication rate of 2 (7.14%) in 28 patients.23 In the study 
by Coetzee et al. 2 (2.46%) out of 81 developed superficial wound 
problems, which is comparable to the non-augmented open procedures 
mentioned in Guelfi et al’s study. Our study had one (3.33%) patient 
developing a deep venous thrombosis, but the exclusion of secondary 
procedures might have had a bias to exclude other complications.

When reviewing the outcomes of this study and the few other 
similar studies, augmentation may be a good option when surgery is 
considered especially in athletic patients that will lead to earlier return 
to sport and activity.

Limitations
The study consisted of a small sample size. Patients who 

undergone secondary surgeries were excluded thus safety could not 
be determined. Inclusion of possible grade II injuries could skew data 
in a favourable manner. 

Conclusion
Therefore, in conclusion due to the shorter time required for 

patients to return to lower level and previous levels of activity, this 

study shows good functional outcome and return to sport levels in 
patients with lateral ankle ligament injuries that had undergone 
Broström-Gould procedure augmented with suture tape.
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