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Introduction: The following is an original case report in the literature of a patient with post-traumatic bilateral calcaneum 

fracture, both type III of Sanders' classification,  that was treated, by the same surgeon, in the left foot with open reduction and 
internal fixation and in the right foot with closed reduction and application of an external fixator.

Case Report: Patient 43 y.o., male, high fall accident, with bilateral calcaneum fracture, both type III of Sanders' 

classification. we have chosen to treat the left foot with ORIF (Fig. 3) and the right one with closed reduction and 
application of an external fixator. Patient was followed up radiologically with radiographs at 2, 12 and 24 months, and  
clinically at15 days, 1, 3, 6, 12, 18 and 24 months with the Maryland Foot Score, as suggested by Sanders et al.

Conclusion: In our patient, the one year clinical outcomes post-surgery was better in the foot treated with external 

fixation, regardless complex fracture and the not good status of soft tissue , due to open surgical treatment and  
hardwere inside. Long-term clinical follow-up  given best outcomes in patients treated with ORIF, due to better reduction 
of subtalar joint facet and Böhler's angle.

Keywords: articular calcaneum fractures, external fixator, plate and screws.

What to Learn from this Article?
The study of clinical results in the treatment of articular calcaneum fractures should be done considering only the long-term clinical outcomes 
in order to choose the treatment.
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External Fixation Vs Orif in the Treatment  of  Bilateral Calcaneum Fracture

Introduction

The following is an original case report in the literature of a patient 

with post-traumatic bilateral calcaneum fracture, both type III  of 

Sanders' classification,  that was treated, by the same surgeon, in 

the left foot with open reduction and internal fixation and in the 

right foot with closed reduction and application of an external 

fixator.

Case report

Patient 43 y.o., male, high fall accident, with bilateral calcaneum 

fracture, both type III  of Sanders' classification. (Fig. 1-2).  Both 

legs were posed in anti declivous position and checked  every day 

for  two weeks. After this period the right foot showed a 

compromised conditions of the soft tissues with the presence of 

blisters but the left foot showed a recurrence of skin folds. For this 

reason we have chosen to treat the left foot with ORIF (Fig. 3) and 

the right one with closed reduction and application of an external 

fixator (Fig. 4). Post-operatively, weight-bearing was not permitted 

for eight weeks for both legs. The fixator was removed after 10 

weeks (Fig. 5-6). Patient was followed up radiologically with 

radiographs at 2, 12 and 24 months, and  clinically at15 days, 1, 3, 6, 

12, 18 and 24 months with the Maryland Foot Score, as suggested by 

Sanders et al. [1]. In our case report we obteined a good reduction of 

the fractures with both surgical techniques with a restoration of 

physiological angles of both calcaneum. Böhler's angle before 

surgery was 6° in the left one and 3° in the right side, after surgery it 

was 27° in the left foot and 37°  right one. The axial varus angle 

before surgery in the left calcaneum was 32° and in the right 

calcaneum was 28°, afther surgery it was 7° in the left calcaneum 

and 6° in the right one. The height before surgery in the left one was 
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23 mm and in the right one was 22 mm, after surgery it was 34.7 

mm in the left calcaneum and 38,3 in the right one.  The lenght 

before surgery in the left one was 68.3 mm and in the right one was 

69.5 mm, after surgery it was 80 mm in the left calcaneum and 81 in 

the right one (Tab 1).  The clinical outcomes showed, until one 

year's follow-up, better clinical results in the foot treated with 

external fixator, (Maryland Foot Score 83 p), then in the foot 

treated with ORIF (Maryland Foot Score72 p.) (Fig. 7-8-9). After 

one year the outcomes resulted good (Maryland Foot Score 87 p.) 

in the foot treated with ORIF and fair (Maryland Foot Score 69 p.) 

in foot treated with external fixation  

Discussion

Calcaneum fractures involving the joints are disabling injuries 

which can jeopardise work and day-to-day activities.  Such 

injuries represent more than 2% of all fractures, and 65% to 70% of 

them have displacement of the articular surfaces [2]. Despite 

several comparative studies the optimal management of intra-

articular calcaneal fractures is controversial. [3]. There are a 

number of reasons for this; 1) difficulty in obtaining reduction 

using conservative methods, often leading to pain, hind-foot 

deformity, impingement and disturbed gait; 2) difficulty of 

reduction and fixation, even with an open surgical approach; 3) 

the high risk of major complications related to open surgery: up to 

a 16%  incidence of wound complications and a 20% incidence of 

infection in closed fractures, increasing to 33% in open injuries. 

The risk of nerve injury is 1.6% . The main goal of treatment for 

displaced fractures of the calcaneum should be the restoration of 

the three-dimensional structure, with emphasis on correct 

alignment in the coronal and axial planes and the height of the 

calcaneum body, [4-5] rather than anatomical reconstruction of 

the congruency of the subtalar articular fragments . [6] Open 

reduction and stable internal fixation is usually advocated for 

intra-articular fractures with relevant joint displacement (>1 mm), 

and in extra-articular fractures compromising the soft tissues, it 

should allow early motion to restore function. External fixation 

with closed or percutaneous reduction, following a pre-operative 

CT scan, is a minimally-invasive technique that can obtain 

reduction and stable fixation of most displaced articular fractures 

while greatly reducing the risks of open surgery.  The clinical 

results appear to be comparable to those observed following open 

reduction and internal fixation [7]. Anatomical restoration of the 

subtalar joint facet is very difficult to achieve, particularly with 

percutaneous reduction and external fixation using two single pins 

to stabilise the articular fragments. Some degree of stiffness and 

degenerative arthritis of the subtalar joint following a displaced 

articular fracture is usually unavoidable whatever the chosen 

treatment [8] owing to severe damage to the articular cartilage 

which almost always sustains high-energy axial load [9]. Neither 

the subtalar mobility nor the clinical outcome seem to be 

significantly affected by obtaining congruency of the subtalar facet 

when compared with the results reported with open forms of 

treatment which specifically aim to reduce the articular fragments 

anatomically, but correlate more with the results following early 

post-operative mobilization and the restoration of Böhler's angle, 

according to Paul et al.

Conclusion

In our patient, the one year clinical outcomes post-surgery was 

better in the foot treated with external fixation, regardless complex 

fracture and the not good status of soft tissue , due to open surgical 

treatment and  hardwere inside. Long-term clinical follow-up 

given best outcomes in patients treated with ORIF, due to better 

reduction of subtalar joint facet and Böhler's angle.
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Figure 1: left foot.

 Carluzzo f et al

Figure 2: right foot.
Figure 3: rx left foot post-treatment, 

ORIF

Figure 4: rx right foot post treatment, 

Ex-fix.

Figure 5: rx 10 weeks right 

foot.
Figure 7: Follow-up to 15 days, right foot.

Figure 6: rx 

10 weeks left 

foot.

Figure 8: Follow-up 15 days left foot
Figure 9: Follow-up 15 

days both foot

Column1
Left Calcaneum Right  calcaneum Left calcaneum2 Right calcaneum

Pre surgery Pre surgery Post surgery Post surgery

Böhler’s angle 6° 3° 27° 37°

Axial varus 32° 28° 7° 6°

Height 23 mm 22 mm 34.7 mm 38.3 mm

Lenght 68.3 mm 69.5 mm 80 mm 81 mm 
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The author recommends to reserve external fixation, for 

treatment of articular calcaneum fractures, in patients where 

the serious condition of the soft tissue contraindicate the use of 

ORIF for the high risk of complications.
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