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ABSTRACT

Background: We present the results of displaced intrarticular calcaneal fractures managed by limited sinus tarsi
approach with good clinical and radiological outcome and less number of complications seen with conventional
lateral approach.

Methods: We operated 42 patients of displaced calcaneal fractures (Sanders type Il and I11) from April 2016 to
March 2018 by open reduction and internal fixation with limited sinus tarsi approach by cannulated screws. All
patients were evaluated clinically and radiologically before and after surgery. Final evaluation was done by Maryland
Foot and Ankle score.

Results: Patients were followed up for a mean period of 24 months. 30 patients returned to preinjury status activities
while 12 patients confined themselves to sedentary schedule. The mean preoperative Bohler’s angle was 3.00 (range -
30 to 20) while as mean postoperative Bohler’s angle was 26.4 (range 15 to 40). No wound dehiscence or skin
necrosis was seen in our study. One patient developed superficial wound infection. Three patients reported prominent
hardware related to screw heads. Four patients developed complex regional pain syndrome which was managed
successfully at 6 month’s period.

Conclusions: The limited sinus tarsi approach can be successfully used in displaced intra articular calcaneal fractures
with good functional and radiological outcome. It allows good visualisation and reduction and can be used in patients
with high risk. It is minimally invasive and undoubtly avoids the major soft tissue problems of extensile approach.
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INTRODUCTION

Calcaneum is the most common bone to fracture among
tarsal bones constituting 65% of all tarsal fractures and
1-2% of fractures, overall.! Approximately 70% of
calcaneal fractures are intra articular.>® Although the
standard treatment of displaced calcaneal fractures is still
controversial, it has been reported that non operative
treatment of displaced intra articular calcaneal fractures is
associated with poor functional outcome and results due

to secondary subtalar arthritis and abnormal hind foot
morphology.*> Thus many authors recommend for
operative treatment in displaced calcaneal fractures over
conservative treatment.>® Operative treatment has
generally been superior to conservative treatment as it has
been found to yield better functional outcomes with less
pain and disability.”® The conservative approach is
recommended for patients with peripheral vascular
disease, advanced diabetes, chronic smokers and heavy
labourers.
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Extended lateral approach has been considered as the
Gold standard for management of these fractures
however major skin flap necrosis and wound infection
remains a huge concern.’® The incidence of wound
complications when using this approach is approximately
from 5.8% to 43%.° To minimize the incidence of wound
complications several minimally invasive techniques
have been developed in recent years like closed reduction
and percutaneous fixation, open reduction and internal
fixation via sinus tarsi approach and arthroscopic assisted
fixation. The primary aim of this study was to assess the
functional outcome of sinus tarsi approach at midterm
follow up.

METHODS

From April 2016 to March 2018 we operated 42
displaced intra-articular calcaneal fractures admitted in
our hospital. Out of them 31 were male and 11 female
with a mean age of 42.5 years. The time from injury to
surgery has been from 24 hrs to ten days (Table 1).
Mechanism of injury is shown in Figure 1. Pre-
operatively patients were evaluated by axial views, lateral
and Broden’s views for calcaneum. Procedure was
explained to the patients and a detailed informed consent
was taken. The study was approved by institutional
ethical committee and was laid down in accordance with
the declaration of Helsinki. A CT evaluation was done in
all patients and fractures were classified by Sander’s
classification. We had 28 Sanders type Il and 14 Sanders
type Ill fractures in our study. All open fractures,
bilateral calcaneal and Sanders type IV fractures were
excluded from the study.

Table 1: Baseline data.

Mean age (years) 425
Sex (M/F) 31/11
Number of patients 42
Time from injury to surgery 24 hrs to 10 days
:\II?I ?If Sanders type fracture. 28/14
Mean follow up (months) 24 (18-36)
u Fall from height = Road traffic accident Others

Figure 1: Mechanism of injury.

Surgical technique

All surgeries have been performed in a lateral decubitus
position with the injured side up and tourniquet applied.
Cefuroxime 1.5 grams was given as antibiotic
prophylaxis in all patients half an hour before surgery and
the average surgery time ranged from 45 minutes to one
hour. Using an image intensifier an axial and a lateral
view is taken in all patients. Schanz pin is inserted into
the calcaneal tuberosity and any calcaneal varus or valgus
corrected. An incision approximately of 3 cms to 4 cms is
given in the subfibular region along the base of 4th
metatarsal and just anterior to the lateral malleous (Figure
2). Peroneal tendons remain inferior and posterior to the
incision and can be evaluated and mobilised as and when
necessary. Posterior facet is identified and reduced with a
curved periosteal elevator which allows to elevate it from
the calcaneum body (Figure 3). Sustentaculum tali is
identified and posterior facet is held reduced with
temporary k wires in position and confirmed under
fluoroscopy. This is followed by reduction of the anterior
facet and medial wall through sinus tarsi. Fixation of
posterior facet is obtained with 4mm Cannulated screws
or 25 mm screws from lateral to medial into the
sustentaculum. The anterior facet is reduced and fixed to
the medial wall by cannulated 4 mm screws. The last step
is represented by percutaneous screw fixation from the
posterior tuberosity directed towards the calcaneocuboid
joint to maintain the axial length of the calcaneum.
Cannulated 6.5 mm screws are used for this. It permits to
maintain the reduction of the extra articular component
and supports the articular component thereby avoiding
the use of bone graft. We never used bone graft or any
bone substitute in our series. We did not use any plates in
our study (Figure 4). The reduction and screw position is
continuously monitored under fluoroscopy. Wound is
closed with sutures without positioning any drain.
Patients are followed weekly for two weeks and then
monthly for next 6 months. A short leg back slab is
applied for two weeks and sutures are removed at that
time. Short leg cast is applied for further 4 weeks. Ankle
exercises are started and toe touch is allowed. Partial
weight bearing is allowed at 9 to 10 weeks and full
weight bearing is advised only after 12 weeks.

Figure 2: Incision and surface marking.
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Clinical and radiological evaluation is done at 3 months,
6 months and at final follow-up for completion of this
study. Maryland foot score was used for clinical
evaluation. Radiological assessment was done by
Bohler’s and Gissane angle evaluation. Any complication
observed during the course of treatment and follow up
was noted down and treated appropriately.
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Figure 3: Depressed posterior facet seen via sinus tarsi
approach.

Figure 4: Preoperative X-rays, axial CT scan and final
follow up X-rays of a patient.

RESULTS

The mean follow up of our study was 24 months (range
18-36 months). Bohler’s and Gissane angles were
restored in 95% of our patients in Sanders type Il and 111
fractures. Varus was corrected in all patients at final
follow up. Reduction of posterior facet has been restored
and maintained in 39 patients. Three patients had loss of
reduction in the postoperative period as they were non
complaint and did not follow the postoperative protocol.
Subtalar joint motion was 80% in 20 patients, 70% in 12
patients and 60% in 5 patients and less than 50% in 5
patients. According to Maryland foot and ankle score, 32
(76%) of our patients had excellent and good results and
returned to their pre injury activities while as 10 (24%)
patients had fair Maryland foot and ankle score and

confined their activities to sedentary schedule or changed
their profession (Table 2).

There was no sural nerve numbness in any of our patients
at final follow up. We encountered complications in the
form of prominent screw heads at tuberosity in three of
our patients which were removed once fracture was
healed. We did not report any extensive wound necrosis
in any of our patients. Superficial wound infection was
seen in one patient. Four patients developed complex
regional pain syndrome which was managed
conservatively. Peroneal tendon dislocation was not seen
in our study.

Table 2: Maryland foot and ankle score.

Maryland foot and Number of  Percentage
ankle score patients

Excellent 7 16

Good 25 60

Fair 10 24

Failure 0 0

Complication Nur_nber of  Percentage ‘
_patients (%

_Super_f|0|al wound 1 238

infection

Prominent hardware 3 7.14

Complex regional pain 3

syndrome

Loss of reduction 3 7.14

DISCUSSION

Displaced intra articular calcaneal injuries are very
disabling and present a challenging scenario to the
operating surgeon. Extensive soft tissue necrosis and
other wound complications is a known entity in these
fractures. Moreover delay in treatment of these fractures
delays functional rehabilitation. Conventionally extensile
lateral approach has been very popular in managing these
fractures and is considered to be the “Gold Standard” but
in view of soft tissue problems, swelling and necessary
delay in treatment, the popularity of this approach has
been decreasing over past few years.**’ The main
problem the surgeon has to solve is to decrease the high
rate of complications which is approximately 10% to
20%, the dehiscence of the wound in 14% of the cases,
deep infection in 1.3-8.5%, peroneal tendinitis in 4%,

tarsal tunnel syndrome in 2%, compartmental syndrome
in 2% 8,12,13,15,16,18

Sinus tarsi approach is gaining popularity from last few
years as it has been hypothesised to reduce soft tissue
complications and improve functional outcome.'’” The
less invasive approach through the sinus tarsi permits to
rebuild the articular surface through a window and
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restores the posterior facet and anterolateral fragment.
There is less disruption of the periosteum thereby
increasing the vascularity and decreasing the
postoperative complications like hardware failure or
infection.'” We did not report any major soft tissue
complication in our study (Table 3).

The incision we are using has an advantage that subtalar
arthrodesis if needed can be done through the same
incision. We did not use any bone graft to fill the cavity
that is left after elevating the posterior facet and
anterolateral fragment. In literature different opinions
have been explained.™® We used only screws in
different planes for fixation after maintaining the length,
restoring height and width. We did not use plates to avoid
major sufferings of the soft tissues as plates even if
applied could not afford early weight bearing."

We did not report any sural nerve injuries in our study.
The number of sural nerve injuries is very low in the
sinus tarsi approach while as in extended lateral approach
percentages up to 10% have been reported as the nerve is
at risk at both the proximal and distal end of the
approach.”®?® Weber et al reported 7.7% of sural nerve
injuries in their series on extended lateral approach and
zero injuries in their sinus tarsi approach.”

CONCLUSION

Minimally invasive sinus tarsi approach with screw
fixation is a valid surgical option in displaced calcaneal
fractures as it provides adequate visualisation, anatomical
reduction, stability of the fracture and good functional
outcome. It aims at soft tissue preservation and early
rehabilitation and minimal number of complications.
However, studies with long-term follow up and adequate
number of cases need to done to establish this method for
universal fixation of calcaneal fractures.
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