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INTRODUCTION

Complex fractures of calcaneum are one of the most diffi-
cult fractures to treat for an orthopaedic surgeon. Persistent 
pain, oedema and broadening of the heel are common com-
plications post operatively1. The treatment is controversial 
and none of it is ideal. Results of fixation with the calcaneal 
plate are not satisfactory and other surgical treatments can’t 
prevent subtalar collapse. 

Calcaneum fracture is disabling and painful injury as it in-
volves heel, which is a weight-bearing portion of the body. 

Such injuries are usually due to falling from a height. It 
causes widening, shortening and deformation of the heel. 
Fractures of calcaneum account for 1-2% of all the fractures 
and are the most common of the tarsal bones fracture. The 
injury is predominantly in young or middle-aged men. In-
traarticular fractures account for approximately 75% of cal-
caneum fracture. These are commonly found with injuries 
involving tibial plateau, pelvis and lumbar spine. So, such 
injuries involve long term morbidity, long periods of loss of 
work and income. So ultimately involves socio-economic is-
sues. Though the injuries are common, final treatment has 
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too many options and confusions. Better imaging techniques 
have helped a lot in better methods of fixation. Good post-
operative rehabilitation has helped in achieving remarkable 
improvement in the result.

Thus, we need a study to compare the outcome of manage-
ment of intra-articular calcaneum fractures and to decrease 
the complication rates of these devastating injuries.  We aim 
to analyse overall results of operated cases of fracture calca-
neum, to compare with other series regarding the operative 
treatment, to compare the result to various surgical methods 
and to study complications associated with intra-articular 
fracture calcaneum.

MATERIALS AND METHODS

The study was carried out at tertiary care hospital from Janu-
ary 2015 till December 2017. All the patients were operated 
by a single senior orthopaedic surgeon. The study was done 
after proper consent from the patient and approval from the 
Institutional Ethics Committee. The patients were operated 
supine on the simple radiolucent orthopaedic table under 
image intensifier as shown in Figure 1a and Figure 1b. All 
patients were given spinal anaesthesia and were operated 
under tourniquet. One cm skin incision was made over the 
tip of the heel under image intensifier.  Another skin inci-
sion was made on the lateral aspect of the affected leg above 
the syndesmosis to harvest the non- vascularized fibula bone 
graft. The comminuted, complex, depressed fracture of cal-
caneum was elevated with Steinman pin insertion which was 
used as a joystick. If necessary, cortical- cancellous screw 
was pushed to support the subtalar joint. Vaccum was cre-
ated by elevation within the shell of the calcaneum which 
was pierced by the guidewire. A Steinmann pin was inserted 
in the anterior part of the calcaneum. Thereafter DHS ream-
er was passed from posterior to the anterior portion of the 
calcaneum to shift the cancellous portion of the bone in the 
desired area as shown in Figure 2a. The harvested fibular 
stud graft was pushed from posterior to the anterior aspect of 
calcaneum over a guidewire to support the gap. So the fibula 
acts as a supporting cortical cancellous bone graft scaffold as 
shown in Figure 2b.

RESULTS

Total twenty-seven patients were operated.  Preoperative lat-
eral and axial views as shown in Figure 1a & 1b were taken 
in all patients. The criteria for patient-related outcome meas-
ures include a reduction in pain, correction of the broadened 
heel, tiptoes and heel touch standing, painless walking and 
radiological and clinical healing of the fracture, correction 
of subtalar depression as shown in Figure 3a and Figure 3b. 
Out of twenty-seven patients, we have achieved excellent 

results in twenty-six patients and good result in one patient 
as shown in Figures 4 and 5. We also achieved satisfactory 
radiological outcome as shown in Table 1. One patient with 
good result had superficial wound infection which subsided 
subsequently with the short course of intravenous antibiot-
ics given for one week followed by oral antibiotics for two 
weeks.

DISCUSSION

This is our innovative minimally invasive technique for 
tackling comminuted complex depressed fractures of the 
calcaneum. By elevation of subtalar joint as well as pack-
ing of the vacuum created by the elevation of the subtalar 
joint to support rigidly with fibula graft within the shell of 
the calcaneum and displacing the cancellous tissue within 
the calcaneum shell. Several studies have been done to com-
pare the outcome of operative and non-operative manage-
ment of intraarticular calcaneum fractures.  Hilderbrand and 
Buckley compared forty-four patients treated operatively 
using a lateral approach with bone grafting with nineteen 
patients treated conservatively.2 The follow up was for 2.9 
years. They found significantly better results in the group 
treated operatively regarding pain, activity level, range of 
subtalar motion, return to work and radiographic evaluation. 
Warwick et al reported in a prospective study of twenty-four 
patients (twelve non-operative and twelve operative proce-
dures) with superior results in patients treated operatively.3 
Thordarson and Krieger rated their results of twenty-eight 
patients (seventeen operatives and eleven non-operative).  
This study reported unequivocally statistically significant 
superior results in the operative group compared with the 
non-operative group.4 M.Paul et al. (2004) did a review of 
70 patients, giving Bohler’s angle as a prognostic relevance. 
They found good results in undisplaced fractures with a nor-
mal Bohler’s angle which have been treated non-operatively.  
They found satisfactory result in intra-articular fractures 
treated operatively with the restoration of the Bohler’s an-
gle.5 Parmer et al. presented a prospective randomized study 
involving 56 cases with intraarticular fractures of which 31 
were treated operatively by open reduction and k wire fixa-
tion.  In the follow-up examination,  no statistical difference 
could be detected between two  groups.6  A  meta-analysis 
published by  Randle et al. (2000) showed no sound evidence 
which allowed a surgeon to decide upon optimal treatment 
for intra-articular fracture calcaneum. Jain et al (2007) did 
their study on 12 patients with intra-articular fracture calca-
neum. They developed their post-operative evaluation which 
is a  modification of Myrland Foot score. The study was 
conducted on calcaneal plating for displaced intra-articular 
calcaneal fractures.7 They concluded that the surgical results 
were superior in type II and type III fracture and that open 
reduction and internal fixation methods yield a reasonable 
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outcome even in patients with Sanders type IV intra-articular 
fracture of calcaneus.8 Myerson and Quill conducted a study 
of limited open reduction and internal fixation of displaced 
intra-articular fractures of the calcaneum.  They concluded 
that this method was significantly shorter with no wound 
complications.9 The limitation of our study is the small sam-
ple size and short duration of follow up. More number of 
similar studies is required to compare the outcomes of our 
minimally invasive technique using fibula strut graft to that 
of conventional plating.

CONCLUSION

This is our innovative minimally invasive technique for tack-
ling comminuted complex depressed fractures of the calca-
neum.  We achieved satisfactory patient related functional, 
clinical and radiological outcomes. Fibular stud graft helps 
in packing the gap, providing stud support as well as cancel-
lous grafting which is giving excellent results of maintaining 
the heel contour of the proper size, relieving the pain early 
and providing a virtually good range of movement.
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Figure 1: A. Pre-operative lateral view of left calcaneum closed 
depressed fracture in 26 years female, B. Pre-operative axial 
view of left calcaneum showing varus deformity.

Figure 2: A. Steinman pins insertion in the anterior process of 
left calcaneum from lateral to medial side for reduction. Triple 
reamer inserted over the guidewire under image intensifier. 
B. Pushing of the non-vascularised fibula strut graft over the 
guide wire.

Figure 3: A. Immediate postoperative radiograph of the lateral 
view left calcaneum, B. Immediate postoperative radiograph of 
the axial view left calcaneum.

Figure 4: A. 12 weeks follow up lateral view left calcaneum, B. 
12 weeks follow up axial view left calcaneum.
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Figure 5: A. Left ankle dorsiflexion at final follow up, B. Left ankle plantarflexion at final follow up.

Table 1: Radiological outcome for patients treated with fibula strut graft for displaced intra-articular calca-
neum fractures with varus and sub-talar joint collapse.
Radiological Outcome (Mean ± Standard Deviation) Pre-operative Post-opera-

tive
P-value

Bohler’s Angle (°) 12±8 22±9 <0.05

Gissane’s Angle (°) 114±9 121±7 >0.05

Calcaneal
Height (mm)

43±6 45±5 >0.05

Calcaneal Width (mm) 52±12 46±9 <0.05


