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Original Article

effects of delay in surgical timing on the frequency of surgical
site infection is not yet clear11. Some studies12,13 reported no
relationship between timing of surgery and surgical site
infection while others11,14 documented an increase frequency
of surgical site infection in patients who were operated late.
The surgical outcome of ankle fractures have been addressed
by many studies in our set up but unfortunately their main
focus was either on functional outcome, length of hospital
stay or cost and no study could evaluate the effects of delayed
surgery on the frequency of surgical site infection. The
objective of this study was, therefore to retrospectively
document the frequency of surgical site infection in ankle
fractures fixed earlier or delayed. Our hypothesis was that
the frequency of surgical site infection would be lower in
fractures if fixed earlier than delayed. The results of our
study will help us not only in preoperative counseling of
the patient or his family but also help us in formulating
standard guidelines for managing ankle fractures in our set
up.
METHODOLOGY:
Our study was a retrospective Cohort study conducted in
the Department of Orthopaedics and Traumatology Lady
Reading Hospital Peshawar. The research protocols were
approved by the Ethical Review Board of the hospital before
the commencement of our study. The medical records of all
the patients who had ankle fracture surgery (open reduction
and internal fixation) in our department from March 2016
to August 2018 was retrospectively analyzed. Adult patients
(18 years and above) of closed ankle fractures with complete
medical records and radiographs were included in the study.

ABSTRACT:
Objective: To determine the frequency of surgical site infection in ankle fractures fixed earlier or delayed.
Methodology: This retrospective cohort study was conducted in the department of Orthopaedics and Traumatology Lady
Reading Hospital Peshawar from March 2016 to August 2018. The medical records of all the patients with ankle fractures
fulfilling the inclusion criteria were analyzed retrospectively. Demographic details of the included subjects, time of surgery
and frequency of surgical site infection was noted.
Results: A total of 128 patients with mean age 38.8 years± SD 9.76(range 18-58 years) were included in our study. Male
patients were 99 (77.3%) while female were 29 (22.6%). The number of patients who had open reduction and internal
fixation (ORIF) within the initial 24 hours after sustaining the fractures were 12 (9.3%) in number,58(45.6%) patients had
surgery in 24 to 48 hours, 40 (31.4%) in 3 to 7 days and 18 (14.1%) had surgery in 8 to 14 days after the injury.The
frequency of surgical site infection(SSI) was 42.5% (17/40) in patients operated in 3 to 7 days,  44.4%(8/18) in patients
operated in 8 to 14 days while no surgical site infection was reported in 54.6% (70/128) patients operated in 24 to 48 hours.
(P value < 0.05).
Conclusion: The timing of ankle fracture surgery is very important. Open reduction and internal fixation of ankle fractures
done earlier had no surgical site infection. Delayed fixation is associated with higher frequency of surgical site infection.
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INTRODUCTION:
Ankle fractures accounts for about 10% of all the fractures1.
Open reduction and internal fixation(ORIF)  of ankle fractures
give better results than non operative treatment2,3. The most
common complication of ankle fracture surgery is surgical
site infection(SSI) which inhibits fracture union and adversely
affect the functional outcome of the ankle joint4,5. Patients
with surgical site infection have prolonged hospital stay and
frequent re admission rates6. The reported frequency of
surgical site infection after open reduction and internal
fixation of  ankle fracture  in literature is 1.4% to 13.0%
with superficial infection accounting for 3.0% to 10.0% and
deep infection  1.0% to 6.8%7-9. Various risk factors like
older age, obesity, smoking, diabetes and increase operating
time have been identified to be associated with increase
surgical site infection after ankle fracture surgery7,10 but the
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Patients with calcaneus, talus or tarsal bone fractures,
pathological ankle fractures, other associated fractures
requiring surgical intervention and ankle fractures of more
than two weeks old were excluded from the study. The
demographic variables of the included subjects like age,
gender, side of injury, mechanism of injury, fracture type,
time duration between the injury and surgery were noted.
Pre-operative x rays were examined and fractures were
classified according to Weber classification for ankle
fractures15.  The record showd that a uniform standard surgical
protocol of open reduction and internal fixation(ORIF) was
adopted for all the patients. All the surgeries were performed
by the same surgical team with an experience of more than
five years in foot and ankle surgery. General or spinal
anaesthesia was used for surgery. Pneumatic tourniquet was
used in all cases. Preoperative antibiotis (Inj Ceforuxime
1.5 gm) was given to all the patients. The operation notes
indicated that depending upon fracture type, an adequate
skin incision was used to fix the fibula first with appropriate
length of 1/3 tubular plate while malleolar screws and K-
wires were used to fix medial malleolus. Syndosmotic screw
was used in cases of syndosmotic disruption. Posterior
malleolar fracture was fixed with cancellous screw when
indicated. The wound was closed in two layers with vicryl
and polypropylene suture material. Post-operative x-rays
were seen to confirm types of implant and adequacy of
fracture reduction. All the patients were discharge home on
the second or third post-operative day with intravenous
antibiotics (Ceforuxime 1.5 gm twice daily) for three days
and backslab to the foot and leg. At two weeks follow up
stitches were removed and back slab discontinued. From
the follow up records details of onset of surgical site infection,
antibiotic use and wound dressing, culture and sensitivity
reports, readmission and resurgery rates were recorded.
Surgical site infection(SSI) was classified according to the
Center for Disease Control(CDC) guidelines16. The medical
records of the infected patients were checked in detail  and
infection of the skin and subcutaneous tissues indicated by
inflammation of the incision site was classified as superficial
surgical site infection while infection of the muscles and
fascia with discharge, abscess or dehiscence was classified
deep surgical site infection9. The data collected was analyzed
with computer software SPSS(version 21). Continuous
variables like age and time of surgery was represented as
mean ±Standard deviation. Categorical variables like gender,
type of fracture and fracture side was represented as frequency
and percentages. Frequency of surgical site infection in early
and delayed groups were compared and P value was
considered significant if < 0.05. Data presented in graph
and table where necessary.
RESULTS:
The medical records of 128 patients were reviewed. The
mean age of these patients were 38.8 years± SD 9.76(range
18-58 years).Majority(77.3%,n=99) of our patients were

male while female were 29(22.6%).Right ankle was fractured
in 74(57.8%) patients and left in 54(42.1%).The fracture
demography of our patients are shown in table 1. Open
reduction and internal fixation(ORIF) of 12(9.3%) patients
were done within the initial 24 hours of sustaining the
fracture while 58(45.6%) patients had surgery in 24 to 48
hours,40(31.4%)in 3 to 7 days and 18(14.1%) had surgery
in 8 to 14 days after the injury. Surgery was done under
spinal anaesthesia in majority(71%,n=91) of patients while
general anaesthesia was given to 37(28.9%) patients. Overall
surgical site infection was noted in 25(19.5%) patients.
Patients operated in 24 to 48 hours(54.6%,n=70) had no
surgical site infection while 17(42.5%) patients operated in
3 to 7 days and 8(44.4%) patients operated in 8  to 14 days
developed surgical site infection( P value < 0.05)as shown
in graph 1.Superficial surgical site infection was reported
in 16(64%) patients and deep infection in 9(36%) patients.
All patients with superficial surgical site infection were
treated with local wound care and oral antibiotics. Culture
and sensitivity reports documented Staphalocoocal aurus in
7(28%) patients and mixed micro organisms in 5(20%)
patients. Re-admission and debridement under anaesthesia
was noted in 7(28%) patients with deep infection. Implants
were not removed in any patient. All patients eventually
healed. No in- hospital mortality was recorded.

Figure 1. Timings of surgery and the frequency of surgical site
infection in patients with open reduction and internal fixation of

ankle fractures.

Table I: Fracture demography of our patients
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Aetiology

Motor vehicle
accidents

Fall
Sports injury
Weber type I
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initial refusal for surgery, soft tissue swelling, shortage of
operation theatre and patient preparation for anaesthesia.
The role of some important risk factors for surgical site
infection like obesity, diabetes, operating time and smoking
could not be assessed. Furthermore documentation of
frequency of surgical site infection by different surgeons in
the follow up period might resulted in underestimation or
over estimation of surgical site infection.
CONCLUSION:
The timing of ankle fracture surgery is very important. Open
reduction and internal fixation of ankle fractures done earlier
had no surgical site infection. Delayed fixation is associated
with higher frequency of surgical site infection. Time of
surgery is a factor which can be control by the surgeon
resulting in lower surgical site infection. We therefore
recommend that ankle fractures should be fixed within 24
hours of sustaining the fractures.
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