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INTRODUCTION 

Calcaneal fractures constitute above 70% of all tarsal 

injuries.1 Majority of the calcaneal Fractures are treated 

non operatively.2-5 Intra articular fractures often lead to 

sub talar arthritis with gross limitation of function.6,7 The 

management of displaced intra-articular calcaneal 

fractures (DIACFs) remains challenging and 

controversial. Open reduction and internal fixation 

(ORIF) through an extensile lateral approach has been 

widely accepted and established as a standard treatment 

for DIACFs.2,3 However, a fairly high wound-related 

complication rate has been reported with this approach, 

including wound edge necrosis, dehiscence, hematoma, 

infection and injury to the sural nerve.4-7 

In an attempt to lower the complication rate, various 

minimally invasive techniques have recently been 

introduced, including external fixation, percutaneous 

fixation, arthroscopically assisted fixation, and minimal 

incision techniques via medial, modified lateral (such as 

the sinus tarsi approach), longitudinal, or combined 
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approaches.8-14 Minimally invasive techniques have been 

reported as effective in minimizing soft tissue trauma, 

thereby reducing the incidence of wound- related 

complications. The soft tissues remain major challenge in 

treating these injuries. Minimally invasive technique is a 

good option in maintaining articular reduction and soft 

tissue integrity.  

As one of the most popular and effective minimally 

invasive techniques, the sinus tarsi approach not only can 

fully expose the posterior facet and the anterolateral 

fragment, but it also significantly reduces the incidence 

of postoperative wound complications.11,12,15 In order to 

further shorten the operative time and decrease the wound 

complication rate, we introduced, in 2006, percutaneous 

reduction, cannulated screw fixation.16 The purpose of the 

present study was to assess the functional and 

radiological outcomes and complications of our 

percutaneous reduction, cannulated screw fixation for 

treatment of DIACFs. 

METHODS 

Subjects  

Patients with intra-articular calcaneal fracture, who were 

the consecutive candidates for surgical treatment at Sri 

Ramachandra University hospital from January 2010 to 

December 2014, were allocated to the percutaneous 

reduction, cannulated screw fixation. 

The inclusion criteria were: 1) All patients with intra-

articular calcaneal fracture; 2) the age was greater than or 

equal to 18 years old; and 3) closed fracture.  

The exclusion criteria were: 1) severe medical ailments 
(severe vascular or neurologic injury, diabetes) or 
contraindications (known local or systemic infection); 2) 
severe and polytraumatic injuries or polytrauma of the 
ipsilateral lower limb when admitted; and 3) refused to 
accept the treatment plan.  

Statistical analysis  

Statistical analysis was performed with SPSS 17.0 
software for Windows. Continuous data with a normal 
distribution were expressed as the mean±standard 
deviation. The Mann-Whitney U test and non-paired t test 
were used to compare differences continuous variables 
with non-normal distributions and approximately 
normally distributed respectively.  

Preoperative management  

All patients were evaluated using preoperative calcaneal 
radiographs and computed tomography (CT) scans and 
two-dimensional reconstruction of the injured foot.  

Surgical techniques  

All surgeries were performed with Patients placed in the 
lateral decubitus position and under spinal anaesthesia 
and c-arm guidance. Firstly, Steinman pin is inserted in 
posterior inferior portion of calcaneus. Then In axial view 
varus, valgus angulation is corrected and provisionally 
fixed with Kirschner wires. In lateral view joint 
depression is elevated using bone taps and fixed with 
Kirschner wires. In tongue depression fractures Kirschner 
wire is inserted lateral to Achilles tendon and elevated. 
All provisionally fixed Kirschner wires are replaced with 
cannulated cancellous screws (Figure 1). 

 

 

Figure 1: Surgical technique and radiological evaluation during follow up. 
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Figure 2: Functional assessment as per AOFAS hind score. 

 

Postoperative management  

All patients underwent the same postoperative 

management protocol. The patients were encouraged to 

do non-weight-bearing exercises including extension and 

plantar flexion as early as the pain could be endured and 

use crutch while walking two or three days 

postoperatively. Partial weight-bearing was permitted at 

six weeks post-operation and then progressed gradually. 

Full weight-bearing was not allowed until bony union 

confirmed on radiographs. X-rays are taken at 6, 12 and 

24 weeks. Bone grafting and bone substitutes was not 

used in any of our patients. 

Clinical evaluation  

The functional outcomes were assessed using the 

American Orthopaedic Foot and Ankle Society (AOFAS) 

hind foot scores 17 at the 12-month follow-up (Figure 2). 

The postoperative wound-related complications were also 

recorded. 

RESULTS 

A total of 46 adult patients were assessed in our study. 

Twenty patients did not meet the inclusion criteria and 

were excluded. Twelve patients were excluded due to 

severe medical ailments (2 patients) and non-adherence 

to the treatment plan (10 patients). Therefore, 14 patients 

with an average age of 42.5 years old (range, 20 to 72 

years) including 10 men and 4 women participated in the 

study. All patients were followed-up for 12 months 

averagely (range, 11 to 18 months).  

According to the Sanders classification, there were 12 
type-ii fractures and 2 type-III fractures. Fall from height 
(10 fractures) were the primary injury mechanisms, 
besides motor- vehicle accident (4 fractures). Average 
time from initial injury to operation was 1.6 days. 
Average operation time was 43.6 min. According to the 

AOFAS scoring system, 10 fractures were assessed as 
excellent; 2 as good; 2 as fair. Among the patients who 
achieved good or excellent results, there were 12 Type-II 
fractures and 2 Type-III fractures. The mean time from 
surgery to partial weight-bearing was 6.2 weeks. 
Complete articular reduction is achieved in 8 patients, 6 
patients had articular depression of posterior facet, 3 
patients had heel widening and lateral impingement. 
There was no wound complications in any of the patients, 
2 patients developed sub talar arthritis at 2 years of 
follow up. 

Table 1: Baseline characteristics. 

General information Mean/percentage 

Age  42.5 (20 to 70 years) 

Sex  

Male  10 (71.42) 

Female 4 (28.58) 

Sanders classification  

Type II 12 (85.72) 

Type III 2 (14.28) 

Injury mechanism  

Fall from height 10 (71.42) 

Road traffic accident 4 (28.58) 

Time to operation 1.6 days 

Operation time 43.6 min 

DISCUSSION 

Displaced intra-articular calcaneal fractures management 
remains controversial. Complete articular reduction is 
achieved in 55% of patients this is low as complete 
articular reduction 70% achieved with open reduction and 
internal fixation various fixation methods including 
multiple k wire fixation is advocated. In our study 
fixation was done with cannulated cancellous screws. The 
infection with k-wire fixation is 35% which is 
significantly higher than cannulated cancellous screw 
fixation (5%). 
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Recent studies have shown a trend toward better 

functional outcomes in the operatively managed groups 

than those treated non-operatively.18,19 However, the 

major concern about wound-related complications with 

the extensile lateral L-shaped approach has troubled 

many orthopaedic surgeons with complication rate 

reported to range from 11 to 25%.20,21 Percutaneous 

reduction, cannulated screw fixation were introduced in 

2006 for treatment of DIACFs. In this study, we aimed to 

assess the functional outcomes, radiographic results and 

the postoperative wound-related complications of the 

minimally invasive percutaneous fixation approach 

among patients from tertiary centre in south India.  

The assessment of functional outcomes in our study 

revealed an overall good to excellent rate of 84.0%. The 

mean AOFAS score was 86.6. The results analysis from 

the AOFAS scoring system suggested these patients 

suffered from less pain, less activity limitations, less gait 

abnormality, and less demand on walking surfaces. 

Meanwhile, they obtained better sagittal motion and hind 

foot motion. Wang YM et al reported percutaneous 

reduction and Steinman pin fixation minimized 

complications and achieved functional outcomes 

comparable to those of the open techniques in patients 

with Sanders Type-II calcaneal fractures.22 Mulcahy et al 

also suggested that a minor residual step-off of the 

posterior facet could cause a significant load shift within 

the subtalar joint, which might have an adverse effect on 

functional outcome.23-25  

There are a few limitations in this study. First, we had a 

relatively small number of patients and short average 

follow-up time. Therefore, further investigation with a 

larger sample size and longer follow-up time is needed to 

obtain more overall clinical data. 

CONCLUSION 

Surgical treatment of intra articular calcaneal Fractures 

remains challenging task. However minimally invasive 

reductions remains good option to minimize wound 

complications. Ideal methods of fixations still remains 

debate. Cannulated cancellous screw fixation is good 

option for intra articular calcaneal fracture. 
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