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INTRODUCTION 

Calcaneal fractures are very common and frequently 

encountered in emergency medical services on daily 

basis. Calcaneal fractures constitute approximately 2 

percent of all fractures.1 Calcaneal fractures represent 

almost 60% of all tarsal fractures.2 Calcaneal fractures 

generally affect younger population leading to significant 

man-days loss (around 2-5 years) and in-turn leading 

significant economic burden on the society.3 Etiology in 

most cases is either a motor vehicle accident or fall from 

height.3 Diagnosis of a calcaneal fracture is usually 

clinical one, but it may be missed very often in cases of 
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polytrauma and in cases where patient did not complain 

of pain.3 Around 20% of patients with calcaneal fractures 

have associated lumbar spine fractures.4 Oxford Sign of 

Bohler (1930) is a sign indicative of calcaneal fracture 

where there is appearance of hematoma at the medial side 

of heel after 24hours of the injury. A fracture of the 

calcaneum which is allowed to heal conservatively in an 

improper anatomical position leads to static and dynamic 

malfunctions of the whole foot, with consequent limited 

load-bearing capacity and resultant walking disability. 

The goal of treatment for calcaneal fractures is 

elimination of pain and restoration of normal foot shape, 

biomechanics, and walking ability. The soft-tissue 

envelope around the calcaneus is particularly thin and 

vulnerable over the lateral wall, which is exposed during 

surgery in most cases.5 After open reduction internal 

fixation with perimeter plates for displaced calcaneal 

fractures, wound edge necrosis is commonly observed 

with the extended lateral approach. Because of such high 

incidence of wound complications in open reduction of 

calcaneum fractures, minimally invasive approach takes 

priority over open reduction of these fractures.6 This 

study aims to evaluate the clinical, functional and 

radiographic results of our minimally invasive surgical 

treatment of intra and extra articular fractures of the 

calcaneum.  

METHODS 

A prospective study was conducted in 30 patients who 

reported to the emergency department. Minimally 

Invasive surgical intervention done in all these patients. 

All age groups were included in the study without any 

gender discrimination. All patients were evaluated 

radiologically and with 3D- CT reconstruction images. 

Bohler’s angle and crucial angle of Gissane’s were 

calculated pre-operatively in all patients.7,8 

Surgical technique 

Patient was placed supine on operating table with foot 

end projecting out. C arm free movement is allowed 

(Figure 1) for easy projections of both views and 360 

degree views. After painting and draping small 1.5cm to 

2cm incision (Figure 2) was given 2cm below tip of 

lateral malleolus which goes directly bone deep without 

elevation of skin and fascial layers so as to prevent 

wound healing problems. 

After reaching lateral cortical wall, a small cortical 

window of size 1.5cm X1.5cm is made with straight 

10mm osteotome under C-arm control. After that, a small 

strong lamina spreader (Figure 3) was pushed under the 

posterior facet to lift the impacted facetal fragment with 

considerable force but with due care so as to avoid 

breaking through into the subtalar joint. The articular 

surface was visualized and reduced under c arm and 

checked in both lateral and axial views. Articular surface 

was fixed primarily with 1.8mm K- wires. One by one all 

depressed calcaneal facets are elevated with L shaped 

punch and mallet and provisionally fixed with multiple 

1.8mm K-wires.  

 

Figure 1: patient positioning. 

 

Figure 2: Incision. 

 

Figure 3: Lamina spreader. 

After achieving articular elevation of calcaneum, size of 

bony window in lateral calcaneal cortex was measured 

and same size of tricortical iliac autologous bone graft 

was harvested from ipsilateral side. Lamina spreader was 

removed and graft was punched lateral to medially within 

the created window (Figure 4) in lateral calcaneal wall so 

that is supports all elevated facetal fragments. Manual 

pressure was applied medially and laterally below the 

sustentaculum to reduce the width of calcaneum and 
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prevent future “kashiwagi” syndrome.9 After insertion of 

iliac crest bone graft and confirming articular reduction 

under c arm in lateral and axial views it was fixed with 

1.8mm k wire or 2mm Steinman pin was inserted from 

calcaneal tubercle passing through the graft and distally 

fixing within the cuboid bone (Figure 4).  

 

Figure 4: Impacted bone iliac crest tricortical                         

bone graft. 

 

Figure 5: Intraoperative images.                                                 

A): Medial, B): Lateral. 

A second 1.8mm k wire was inserted from plantar surface 

of calcaneum passing again through the graft pointing 

towards the calcaneal Bohler’s angle. Few more K-wires 

are inserted for additional fixation and maintenance of 

elevated articular fragments. One 2mm k wire was passed 

from lateral to medial side just below the sustantaculum 

tali so as to support it additionally (Figure 5A,5B). 

Wound was closed with Allgower-Donati mattress 

sutures using Ethilon 3-0. Below knee Plaster slab was 

given for 2 weeks (Figure 6-9).9 After suture removal 

slab was removed and mobilization started. 

Early mobilization started to prevent post operative joint 

stiffness. K-wires were removed after 4 weeks. Patient 

was kept strict non weight bearing for 8 weeks. Toe touch 

walking allowed after 8 weeks. Partial weight bearing 

allowed after 3 months and full weight bearing with 

squatting was allowed after 6 months. 

Functional outcome of patients was evaluated using 

American Orthopaedic Foot and Ankle Score10 (AOFAS) 

which was calculated at 2 weeks, 6 weeks, 3 months and 

6 months post op and at 2 years.10 

 

Figure 6: Pre-op. 

 

Figure 7: Immediate post-operative axial view. 

 

Figure 8: Immediate post-operative lateral view. 

A B 
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Figure 9: Clinical picture. 

RESULTS 

All cases were followed up for 2 years at specified 

intervals. The outcome measures were evaluated by 

AOFAS scores (Table 1) with excellent result in 13 cases 

(score>80) and good to fair results in rest of 20 patients.10 

Operated patients had no wound infection, no skin 

necrosis, 5 patients had mild subtalar arthrosis and 3 

patients complained slight difficulty in wearing shoes. 

None of them have any gait abnormalities. Out of 30 

patients, one patient died due to other comorbidities and 

cannot be followed for 2 year. Three patients who 

complained of difficulties in wearing shoes gradually 

improved with one side higher shoe-size and avoidance 

of hard sole shoes. 13 patients with excellent result had 

initial swelling episodes on long standing which 

gradually subsided on final follow up at 2 years. 

Physiotherapy was continued for excellent results 

throughout the period of follow up.  

 

Table-1: AOFAS scores pre-operative and post-operative. 

No. of Patients  Pre-op AOFAS Score Grade Follow Up Period Post-op AOFAS Score Grade 

1-13 29-36 Poor  6 Months 74-82 Excellent 

14-26 24-28 Poor  6 Months 68-73  Good 

27-30 20-23 Poor  6 Months 52-67  Fair 

 

DISCUSSION 

Various meta-analysis showed that operative intervention 

of typical closed displaced intra-articular calcaneal 

fractures improves the functional outcome when 

compared to conservative management but leads to 

increase in complication rate. Calcaneal fractures are 

treated as per their classifications.11-13  

Following are the various classifications mostly used 

during treatment of calcaneal fractures. 

Fracture classifications 

Extra-articular fractures: fracture of the anterior process, 

tuberosity fracture, and fracture of sustantaculum tali- 

caused by low- energy trauma, foot inversion, tendon or 

muscle avulsions. 

Intra-articular fractures: caused by high- energy trauma. 

Most commonly used classifications of intraarticular 

fractures, classified by native radiography or CT scans 

are the followings: 

• Essex-Lopresti Classification11 

• Crosby-Fitzgibbon’s Classification12 

• Sander’s Classification13 

There are still controversies about the optimal kind of 

treatment of the calcaneal fractures, however, non-

operative and operative remain the two main stays.14 

Many complications are associated with the treatment of 

calcaneal fractures like, early complications of skin 

necrosis and infection, compartment syndrome, 

calcaneofibular impingement, instability, subtalar 

arthrosis, nerve entrapment and nerve injuries, heel pad 

syndrome and exostosis, tarsal tunnel syndrome etc. 

Various scoring systems are used to analyse the results 

which include AOFAS-American Orthopaedic Foot and 

Ankle society scale10, FFI- foot function index, CFS- 

calcaneal fracture score, OM-Olerud Mollander score and 

VAS- Visual analogue sccale and SF-36 form. 

Our study showed that minimally invasive fixation of 

these fractures prevent skin and wound related 

complication. In addition to that, this technique helps in 

early recovery and reducing the disability post 

operatively.  

CONCLUSION 

Various RCTs and meta-analyses published till date have 

approximately similar functional outcome in both 

conservative and operative treatment, however, literature 
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supports better functional outcome in operative patients 

in settings where the orthopaedic surgeon is well trained, 

and hospital has the adequate facilities. The minimally 

invasive surgical intervention in an expert hand can yield 

better results with less complication rates. Though, 

further need of large randomized trials cannot be 

overlooked, nonetheless, our study suggests that the 

minimally invasive methods will somewhat reduce the 

operative complication rates and will add on to the 

success rates of the operative methods. However, more 

studies are required to consolidate a concrete outcome of 

such a method. 
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