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Abstract
Introduction: The wound complication rate for open reduction and internal fixation of calcaneus fractures
through the extensile approach is 30%. Due to this high rate of wound complications, many surgeons prefer
conservative management. If post-traumatic arthritis develops, the clinical results of a subtalar fusion are better
if the posterior facet is reduced and the shape of the calcaneus restored. The sinus tarsi approach utilises a
much smaller incision and indirect reduction techniques limiting the need for a large incision while still
providing good exposure of the posterior facet for anatomic reduction.
The purpose of this study is to present the technique for open reduction and internal fixation through a sinus
tarsi approach, to assess the adequacy of reduction and the complication rate.
Methods: A retrospective chart and X-ray review was performed of all patients who had an open reduction and
internal fixation of the calcaneus performed since 2013. We report on the interim results of the adequacy of
reduction and maintenance thereof and the incidence of wound complications. Follow-up was for a minimum
of 6 weeks.
Results: Twelve procedures were performed in this time. The Bohler’s angle improved from a median of 12°
pre-operatively to 28.5° (p=0.002) post-operatively. The angle of Gissane improved from a median of 125° to
110° (p=0.0001). Two patients had minor wound complications, both of which were managed without surgery,
using dressings for 10 to 12 days.
Conclusion: Open reduction and internal fixation of calcaneus fractures through a sinus tarsi approach allows
adequate reduction with a low incidence of wound complications.
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Nosewicz et al.6 in 2012 found that the sinus tarsi
approach gave them sufficient exposure and they
achieved an adequate restoration of calcaneal height and
Bohler’s angle. In 2013 Xia et al.8 assessed the outcomes
of using the sinus tarsi approach with plate fixation and
found an adequate radiographic reduction of calcaneal
fractures. Kikuchi et al.9 showed a statistically significant
improvement in Bohler’s angle, but not in the angle of
Gissane in their series of patients treated with fixation
through a sinus tarsi approach. Kline et al.15 performed a
retrospective review comparing the extensile approach
to the sinus tarsi approach and found no difference in
adequacy of reduction. In 2014 Xia et al.11 published their
data on a randomised controlled trial comparing open
reduction and internal fixation through an extensile
approach to the sinus tarsi approach. They found no
difference in adequacy of reduction. Meraj et al. 12
achieved an adequate reduction in their series of
fractures treated through a sinus tarsi approach.
We had a low incidence of wound complications. Only
two patients (16.7%) required treatment with local
dressings and antibiotics in one case. Both were males,
one was a smoker and one an ex-smoker. The time to
surgery was 17 days in one and 15 days in the other.
Surgical times were not recorded, but it is possible that
the longer time to surgery made reduction using indirect
techniques more difficult, leading to longer surgical
times. The wound complications were minor and
required no further surgical intervention. This result is
not as good as some other authors’. Xia et al. had no
wound complications in their series.8 Kikuchi et al.9 had
wound complications in 13.6% of their 22 fractures, but
all were managed without surgical intervention. In a
systematic review 10 of calcaneal fractures treated
through a sinus tarsi approach, wound complications
were seen in 0% to 15.4% (average 4.8%) of cases. Kline
et al.15 had wound complications in 29% of the extensile
group and in only 6% in the sinus tarsi group.
Six Sanders II and six Sanders III calcaneal fractures
were included in this study population. Most authors6-8,15
only included Sanders II and Sanders III fractures, with
only Kikuchi et al.9 including Sanders IV fractures. There
was no statistical difference in the adequacy of reduction
comparing Sanders II with Sanders III fractures.
Smoking and even a previous history of smoking is
regarded as a risk factor for wound complications and
would even be seen as a contraindication for surgery.16,17
Those advocating the use of the sinus tarsi approach
would recommend it in high risk patients such as
diabetics and smokers.2,9,10 Nine of our patients were
smokers, one patient an ex-smoker and for two patients
this data was not recorded. Of the two patients with
wound complications, one was a smoker and one an exsmoker, but the other seven smokers had no wound
complications.
The limitations of this study is the small number of
cases, the lack of a control group with the extensile
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approach and the short follow-up, but this serves as an
interim study to assess the short-term results in terms of
radiographic adequacy of reduction and short-term
wound complications. With our current results we can
now continue with recruiting more cases and will in
future report on a bigger series with longer follow-up.
Another limitation was not performing CT scans on all
the patients post surgery to assess the quality of
reduction. This was not possible with our resources and
we had to rely on standard X-rays.

Conclusion
Open reduction and internal fixation of intra-articular
calcaneus fractures through a sinus tarsi approach
provides sufficient exposure of the posterior facet for
adequate reduction without the risk of serious wound
complications in even high-risk patients such as smokers.
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