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Introduction
Ankle fractures are the second most common trauma presentation 

of the lower limb [1], with a yearly incidence of approximately 187 per 
100,000 [2]. Predominantly affected are adults of working age, although 
there is an increasing incidence in elderly females [2]. As such, 
optimising the management of ankle fractures is of significant clinical 
importance to individual patients and to health services. One aspect in 
which there is little evidence-based consensus is the optimum timing 
for surgical fixation of closed ankle fractures. Traditional teaching at 
one time advocated surgery within 6-8 hours or else not for 4 days [3], 
to allow soft tissue oedema to resolve. Relevant literature contains wide-
ranging definitions of ‘early’ surgery, from within 8 hours [4] to within 
4 days [5]. As a result current practice varies widely. This is the first 
powered study of patients operated on within 24 hrs, at 24-48 hrs, or 
beyond 48 hours from time of injury, comparing post-operative rates of 
soft tissue complications as the primary outcome. A secondary outcome 
is the difference in length of inpatient stay post-operatively.

Materials and Methods
This is a retrospective cohort study of all ankle fractures managed 

by ORIF in a district general hospital between January 2012 and March 
2014. Exclusion criteria consisted of open fractures, fractures treated 
conservatively, patients younger than 18 years, and patients lost to 
follow-up before 6 weeks post-operatively. In total N=160 patients were 
included in the study, aged 18-89 years. Surgery was performed by 
different surgeons with standard peri-operative antibiotic prophylaxis 
and varying skin closure methods. Case notes and the local trauma 
database were reviewed to establish time to surgery, categorised 
as <24 hours (group 1, N=49), 24-48 hours (group 2, N=26), and 
>48 hours (group 3, N=85). Potential confounding factors were also
assessed, including ASA score, presence of local pathology, diabetes
mellitus, alcohol excess and smoking. Fracture classification was
determined by senior surgeon review of patient radiographs, blinded
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to the patient grouping. The outcomes measured were the rate of 
soft-tissue complications, the rate of all complications, total length of 
inpatient stay, and the length of stay post-operatively. Post-operative 
complications were extracted from follow-up clinic letters at 2 weeks 
(‘early’ complications) and 6 weeks (‘late’ complications) after surgery. 
Complications were classified as fracture-related (fracture union, 
satisfactory alignment) and soft tissue–related (delayed healing, 
superficial infection, and deep infection). Superficial infections 
resolved with oral antibiotics therapy, while deep infections were 
defined as requiring parenteral antibiotics or revision surgery. Major 
complications were those necessitating re-admission for any cause, 
while minor complications were managed in the community. Statistical 
analysis was carried out using IBM SPSS version 17. The data was not 
normalized. A student t-test was used for parametric values, a Mann-U 
Whitney test for non-parametric values, and a Fisher’s exact test for 
nominal data. The group sizes yielded a study power of 0.85 for the 
primary outcome of post-operative soft tissue complication rates. 

Results
The patient sub-groups were similar in age and gender. Group 1, 

surgery within 24 hours, had a median age of 45 years, group 2 (24-
48 hours) had a median age of 56.5 years, and group 3 (>48 hours) 
had a median age of 47. These were not significantly different (P>0.5 
for all comparisons). All groups had a slight female predominance 
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(57% in group 1, 61% in group 2, and 51% in group 3 – p >0.3 for all 
comparisons). Potential confounding factors were assessed (diabetes 
mellitus, smoking, relevant conditions such as osteoporosis or 
peripheral vascular disease) with no significant difference between 
groups (Table 1). Group 2 had a median ASA score of 2, compared to 1 
in groups 1 and 3 (p 0.035).

The first measured outcome was the rate of post-operative 
complications at 2 weeks and at 6 weeks. The overall complication 
rate in the whole cohort was 13%, and the rate of major complications 
(i.e. requiring further intervention) was 1.8% (3 patients). There was 
no significant difference between the total complication rate for each 
sub-group (see Supplementary information for full list). Soft tissue 
complications (7.5% in total) were categorised as delayed wound healing 
(wound healed within 3 months with community nurse dressings), 
superficial infection (resolved with oral antibiotics) and deep infection 
(requiring intravenous antibiotics and revision surgery). Complications 
at 2 weeks are shown in Table 2, and at 6 weeks in Table 3. 

Soft tissue complication rates at 2 weeks did not differ significantly 
between group 1 and group 2 (6.12% vs. 15%, p 0.23). However, the 
powered comparison between group 2 (15%) and group 3 (3.6%) 

approached significance (p 0.05). Soft tissue complications at 6 weeks 
did not vary significantly between the groups (p 1 for all comparisons). 

Combining the groups, there was no significant difference, at 
either 2 or 6 weeks, in soft tissue complications rates between patients 
operated on <24 hours vs. >24 hours, or <48 hours vs. >48 hours 
(see Supplementary information for full analysis). This study was not 
powered to detect a difference in rates of infection between the groups; 
the rates observed did not differ significantly between groups.

The second measured outcome was length of admission. Earlier 
surgery was associated with a significantly shorter total inpatient stay 
(Figure 1); group 1 (<24 hours) were inpatients for a median of 2 days, 
group 2 for a median of 4 days (p 0.002), and group 3 for a median of 5 
days (p 0.015). Patients operated on within 48 hours were hospitalised 
for a median of 3 days, compared to 5 days for those operated on after 
48 hours (p <0.001).

However, the length of the post-operative stay alone did not differ 
between the groups (Figure 2). The median stay post-operatively for 
group 1 was 1 day versus 2 days for group 2 (p 0.313), and 1 day for 
group 3 (p 0.8). 

Discussion
The best time to operate on a closed ankle fracture is a subject 

of much debate; one concern is that operating before tissue swelling 
subsides would lead to more soft tissue complications post-operatively. 
Current practice in many units is to keep the limb elevated and review 
daily to decide if the swelling will allow surgery; this is, however, 
subjective and widely varied between surgeons. In the relevant 
literature, several studies tested the traditional maxim, and found 
surgery within 8 hours [4,6] had better outcomes than after 5 days. 
Schepers et al. [7] compared surgery within 24 hours vs. after, and 
within 1 week vs. after 1 week. They found complications increased as 

Group 1 Group 2 p-value Group 3 p-value
Diabetes mellitus (1+2) 8.2% 3.8% P 0.6 4.7% P 1.0
Smoking 14% 23% P 0.4 24% P 1.0
Alcohol excess 4.1% 7.7% P 0.6 5.9% P 0.7
Obesity 10% 3.8% P 0.6 0 P 0.2
Osteoporosis 2% 3.8% P 1.0 1.2% P 0.4
Steroids 0 3.8% P 0.3 1.2% P 0.4
Median ASA score 1 2 P 0.3 1 P 0.03
Table 1: Demographic details of patients in each group; the median ASA score of 
2, for patients in group 2, was significantly higher than that in Group 3 (P 0.03). The 
groups were otherwise well matched.

All soft tissue 
complications

Surgical site 
infection Description of the complications

Group 1 
(<24 hrs) 6.1% (3 patients) 2% (1 patient)

1 delayed wound healing. 1 
superficial infection. 1 small area 
necrosis lateral wound requiring 
eventual removal of screw (see 

Table 3).

Group 2 
(24-48 hrs) 15% (4 patients) 0 

No major complications. All small 
areas of delayed healing, resolved 

with community wound care.

Group 3 
(>48 hrs) 3.6% (3 patients) 0 

All small areas of delayed healing, 
resolved with community wound 

care.

Table 2: Post-operative soft tissue complications in 2nd week; the rate of soft tissue 
complications in group 2 (24-48 hrs) was 15%, vs. 3.6% in group 3 (>48 hrs), 
approaching significance (P=0.051). There was no other significant difference 
between the groups.

All soft tissue 
complications

Surgical site 
infection Description of the complications

Group 1 
(<24 hrs) 4.1% (2 patients) 2% (1 patient)

1 delayed wound healing. 1 major 
complication: persistent 2 mm 

gape lateral wound requiring re-
admission and removal of screw.

Group 2 
(24-48 
hrs)

3.8% (1 patient) 0 1 delayed wound healing.

Group 3 
(>48 hrs) 3.5% (3 patients) 1.2% (1 

patient)

2 delayed wound healing. 1 major 
complication: wound infection 
requiring washout, removal of 

screws and parenteral antibiotics.

Table 3: Post-operative soft tissue complications in 6th week; there was no 
significant difference in complication rates between the groups.
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Figure 1: Median length of total hospital stay. The median stay for patients in 
group 1 (<24 hrs to surgery) was 2 days, vs. 4 days for group 2 (24-48hrs) (P 
0.002), vs. 5 days for group 3 (P 0.015).
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Figure 2: Median length of post-operative stay. There was no significant 
difference in length of post-operative stay between then group.
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surgery was delayed, and advocated early repair. Carragee et al. also 
found favourable outcomes for surgery within 24 hours [8]. However, 
it is unclear what the median time to surgery was for patients after 24 
hours. In contrast, Miller et al. [9] took 5 days as a cut-off for early 
surgery and found no difference in complication rates, however their 
mean time to surgery was 9 days. Several other studies found timing 
made no difference to post-operative complications [5,10]. Our study 
was the first comparison of surgery within 24 hrs, within 48 hrs and 
beyond, with the premise that 48 hours is a more achievable target 
given resource pressures. Our study shows that patients operated on 
within 24 hours and after 48 hours did equally well with regards to soft 
tissue healing. For those operated on after 48 hours, the median time to 
surgery was 72 hours, which contradicts recommendations of delaying 
surgery for 4 days or more. In this study patients operated on within 
24-48 hours had a higher rate of minor soft tissue complications; this is 
a new finding and will need further exploration. This study re-iterates
[11,12] that earlier surgery results in a shorter in-patient stay for all
patients. This is of great financial importance to health services who
are charged with wise use of resources. However, this study was the first 
to look at post-operative inpatient stay in particular; this did not differ
significantly with earlier time to surgery. The strengths of the study are
that it had power to detect a difference in soft tissue complications.
Groups were similar in age, gender, and known risk factors such as
fracture severity, diabetes mellitus, smoking, alcohol excess, and obesity 
[13,14]. Surgery was performed by surgeons of several levels making
it more representative of daily practice. Observer bias was reduced as
the primary endpoints were documented by clinicians not aware of the
study. The limitations are that it is retrospective, that the ASA grade
differed between the groups which could be a confounding factor, and
that the soft tissue swelling itself was not assessed and correlated with
outcome.

In conclusion, this study suggests surgery within 24-48 hours may 
result in greater rates of minor soft tissue complications. The authors 
advocate surgery within 24 hours as the ideal, as it carries no greater 
risk of complications, but significantly reduces length of inpatient stay. 
Where this is not possible, we feel surgery should take place as soon 
as possible after 48 hours from injury. Further research is necessary to 
confirm these findings, and also to quantify soft tissue swelling and its 
effect on post-operative complications.
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