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Abstract 

Objectives: Ankle fractures are common and can be treated with or without surgery. The aim of the present study 
was to compare patient reported outcomes between patients who sustained an Orthopaedic Trauma Association 
type 44-B1 ankle fracture who had either surgical or non-surgical fixation.

Results: Forty-six people were recruited; 38 were treated non-surgically and 8 were treated surgically. Mean follow-
up time was 24 and 25 months for surgical and non-surgical groups respectively. Baseline characteristics were similar 
between the two groups. On unadjusted analysis, there was no significant difference between the two groups with 
respect to any outcome. After adjusting for age and gender, the surgical group had a significantly lower outcome 
score with respect to the FAOQ. Surgical management was associated with a significantly lower patient-reported 
ankle function compared to non-surgical management for the treatment of patients with type 44-B1 ankle fracture 
after adjusting for age and gender. However, there was no significant difference between the two groups with respect 
to the general health outcomes or adverse events. Higher-level evidence is required to inform optimal practice for this 
common fracture.
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Introduction
Ankle fractures are common accounting for 9% of all 
adult fractures [1, 2]. The commonest type of ankle frac-
ture is the Orthopaedic Trauma Association (OTA) clas-
sification 44-B1 ankle fracture (i.e. type B ankle fractures 
without substantial injury to the medial structures or 
talar shift) [3–7]. If the type B ankle fracture is combined 
with injury to the medial structures, as evident by a talar 
shift or medial malleolar fracture, surgical fixation is rec-
ommended, as it is considered unstable. The 44-B1 ankle 
fracture is considered stable as the medial structures are 
intact, however, despite this, there has been uncertainty 
in the treatment of it. This decision of whether the 44-B1 
ankle fracture should be treated with surgery or not is 
often left to the judgement of the treating orthopaedic 

surgeon and consequently, shows considerable practice 
variation [8].

Advocates for surgical management for the 44-B1 
ankle fracture emphasise the importance of achieving an 
anatomic reduction with internal fixation thereby limit-
ing the potential for displacement and instability [4, 9, 
10]. Advocates for non-surgical management argue that 
surgery is more expensive and is associated with more 
adverse events (refs—pre this study), and believe non-
surgical management is associated with good long term. 
Certainly, at the time this study commenced, no prospec-
tive study had been published demonstrating that either 
approach was superior to the other for this type of frac-
ture [10–14].

In the absence of longer-term data comparing surgical 
to non-surgical management of 44-B1 ankle fractures, 
this study was conducted to determine whether those 
treated surgically and who had a minimum 12 month fol-
low-up had better patient-reported ankle function, qual-
ity of life and less adverse events.
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Main text
Methods
This was a retrospective study of people with a 44-B1 
ankle fracture and who were more than 1 year post pres-
entation at the hospital involved. All those who presented 
at one of two teaching hospitals (Liverpool or St. George 
Hospitals in Sydney, NSW, Australia) between March 
2008 to July 2009 and who required an ankle x-ray were 
retrospectively identified. People between 18 and 65 years 
and who had a type 44-B1 ankle fracture with minimal 
talar shift identified radiographically, were eligible to par-
ticipate. People were excluded if they had talar shift (sig-
nificant talar shift was defined as medial clear space being 
at least 2 mm wider than the superior clear space on mor-
tise x-ray view of the ankle); were pregnant, or an open 
fracture at the time of presentation. Those eligible were 
contacted by mail and invited to participate in a survey 
capturing their longer-term outcomes. Those who did not 
respond after 2 weeks were contacted by telephone. Con-
tact details were found using the hospital database, con-
tacting the local general practitioner or next of kin.

Outcomes were collected over the telephone from 
those consenting to participate. The primary outcomes 
were the American Academy of Orthopaedic Surgeons 
Foot and Ankle Outcomes Questionnaire (FAOQ) and 
the physical component score (PCS) of the general health 
survey short form 12v2 (SF-12v2). Both these surveys are 
validated outcome measures used previously in a trauma 
setting [3, 5, 15–17]. Secondary outcomes were the men-
tal component score (MCS) of the SF-12v2 and adverse 
events. Adverse events were unplanned/repeat surgery; 
infection; deep vein thrombosis or pulmonary embolus; 
death; neurological injury.

The sample size for the study was dictated by the num-
ber of eligible people who had presented in the study 

time-frame. The study time-frame was dictated by the 
online availability of ankle radiographs. Ideally, a minimum 
130 people with 65 in each treatment group would provide 
80% power to detect a 0.5 SD difference between the pri-
mary outcomes with 95% confidence if there was one. The 
Students’ t test was used to compare normally distributed 
continuous variables while the Mann–Whitney-U was used 
for continuous variables that were not normally distrib-
uted. The Chi square test was used for categorical variables. 
A significance level of p < 0.05 was considered significant. 
Statistical analysis was conducted using SAS 9.4 (Cary, NC, 
USA). Multiple linear regression was conducted for the pri-
mary outcomes adjusting for age and gender.

Results
A total of 2098 patients who presented to St. George and 
Sutherland Hospitals between March 2008 and July 2009 
had ankle x-rays. Of these, 69 patients were eligible to 
participate. Twenty-three patients were not contactable, 
but all who were agreed to participate in the study. Thus, 
a total of 46 patients were recruited with 38 managed 
non-surgically in a cast and 8 managed surgically. The 
cohort ascertainment flowchart is shown in Fig.  1. The 
mean follow-up time was 24 months.

Baseline participant characteristics were similar 
between the two groups (Table  1). The baseline charac-
teristics of non-respondents were similar to those who 
responded (Table 1).

Unadjusted analyses demonstrated that there was no 
significant difference between the non-surgical and sur-
gical groups with respect to the FAOQ (mean difference 
7.1, favouring the non-surgical group; 95% CI −2.4 to 
16.6; p = 0.12), the PCS (mean difference 3.7, favouring 
the non-surgical group; 95% CI −2.8 to 10.3) or the MCS 
(mean difference 6.0, favouring the non-surgical group; 

Fig. 1 Cohort ascertainment flowchart
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95% CI −1.4 to 13.5). There was also no significant dif-
ference in the proportion of patients who reported 
adverse events (3% in the non-surgical group vs. 25% 
in the surgical group; p = 0.07) and the number report-
ing adverse events was small. A participant in the non-
surgical group had a skin infection that settled after a 
course of oral antibiotics. One participant in the surgi-
cal group had a deep vein thrombosis after the opera-
tion and another required ongoing treatment for their 
ankle at the time of follow-up. None of the participants 
required late surgery. A summary of the results is shown 
in Table 2.

Multiple linear regression, adjusting for age and gender, 
showed that surgery was associated with a significantly 
lower outcome score with respect to FAOQ (Table  3). 
Although surgery was associated with lower scores with 
respect to PCS and MCS, these were not statistically, sig-
nificantly different.

Discussion
This was a retrospective study of adult patients aged 
between 18 and 65 with an isolated type 44-B1 ankle 
fracture with minimal talar shift and at least 12 months 
follow-up. We found that surgical management was asso-
ciated with a significantly lower ankle function score 
after adjusting for age and gender. There was no signifi-
cant difference between surgical and non-surgical man-
agement with respect to the health related quality of life 
or adverse events. Given the smaller than expected sam-
ple size, the study was theoretically underpowered to 
detect significant differences in any outcomes. Thus, the 
lack of difference between the groups in quality of life or 

adverse events, despite the significantly lower ankle func-
tion scores, may reflect a lack of statistical power.

Despite our small sample size and the retrospective 
nature of our study, our findings accord with related 
studies published recently, after our study commenced. 
A recent systematic review conducted by Donken et  al. 
showed there was insufficient evidence to justify surgi-
cal management of type B ankle fractures [10]. This was 
because the prevailing RCTs identified by the review 
included patients with either different patterns of ankle 
fractures and/or with significant talar shift that poten-
tially confounds the need for surgery [12, 18–22]. Long-
term observational studies of 44-B1 ankle fractures also 
published after our study have revealed good results for 
surgical or non-surgical management [13, 23, 24]. Van 
Shcie-Can der Weert et  al. conducted a retrospective 
study similar to the present study [25]. In their study of 
124 patients with type 44-B1 ankle fractures 59% with 
treated non-surgically while 41% were treated surgically. 
Both groups had good clinical outcomes.

Strengths
That all patients who were contactable participated and 
that those who were not contactable had similar baseline 

Table 1 Baseline demographics of surgical vs. non-surgical groups and respondents vs. non-respondents

Variable No-surgery (n = 38) Surgery (n = 8) p value

Age, mean (sd) 43 (14) 39 (17) 0.51

Males, no. (%) 21 (57%) 2 (25%) 0.14

Variable Respondents (n = 46) Non-respondents (n = 23) p value

Age, mean (sd) 43 (14.7) 41 (17.1) 0.62

Males, no. (%) 24 (52%) 12 (52%) 1.0

Table 2 Unadjusted results comparing non-surgery vs. surgery

a Difference is mean difference (95% CI)
b Difference is odds ratio (95% CI)

Variable Non-surgical (n = 38) Surgical (n = 8) Mean difference or odds ratio (95% CI) p value

FAOQ, mean (sd)a 50.3 (6.3) 43.2 (11.3) 7.1 (−2.4 to 16.6) 0.12

PCS, mean (sd)a 50.8 (8.0) 47.1 (9.7) 3.7 (−2.8 to 10.3) 0.26

MCS, mean (sd)a 54.2 (9.4) 48.1 (9.7) 6.0 (−1.4 to 13.5) 0.11

Any adverse event, no. (%)b 1 (3%) 2 (25%) 12.3 (1.0 to 158) 0.07

Table 3 Effect of  surgery on  outcome scores after  adjust-
ing for age and gender

Estimate of effect (95% CI) p value

Effect of surgery on FAOQ −6.14 (−11.7 to −0.6) 0.03

Effect of surgery on PCS −3.2 (−8.8 to 2.4) 0.25

Effect of surgery on MCS −5.7 (−13.2 to 1.9) 0.14
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characteristics to those who participated, lends confi-
dence to the notion that our findings are representative.

Conclusion
In this retrospective cohort, surgical management was 
associated with a significantly lower ankle function when 
compared with non-surgical management for the treat-
ment of patients with type 44-B1 ankle fracture with 
minimal talar shift after adjusting for gender and age. 
Randomised controlled trials are required to confirm the 
findings of this study and also account for possible con-
founders which may contribute to differences in longer-
term patient-reported outcomes between the surgical 
and non-surgical approaches.

Limitations
Our main limitations here are the small sample and the 
retrospective design, the latter preventing our ability to 
confirm similar ankle function and quality of life between 
the two groups immediately prior to injury. Thus, it is 
possible, pre-morbid differences in ankle function may 
have contributed to the observed differences in ankle 
function more than 1  year after injury. Further, we are 
unable to comment on the decision-making process that 
led to a patient being managed surgically or not. Evidence 
of clinical instability may have influenced the manage-
ment pathway and thus may confound the longer-term 
results. Finally, differences in return to physical or occu-
pational activity or physiotherapy management may con-
tribute to the observed differences in longer-term ankle 
function between the two groups.
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