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Abstract  Original Research Article 
 

The fracture of the calcaneus is a fracture with high energy intra or extra-articular. because of its complexity, 

associated lesions, difficult treatment and the high rate of possible complications, this lesion remains one of the most 

great challenges of the orthopedic surgeon and traumatologist. We operated our patients according nail removal 

technique. The technique was used in 13 calcaneus articular fractures in an average age of 35 years (17-61 years). The 

fracture was classified as vertical in five cases horizontal in three cases and mixed in five cases. The average initial 

Böhler angle was -4◦ (-42-26◦). We performed the technique of raising closed nail nailing under fluoroscopic control: 

patient installed in left lateral decubitus, under rachianesthesia. Reduction and percutaneous osteosynthesis with 2 

Steinmann nails raising the thalamic surface and restoring the Bohler angle. Complete surgical treatment with plaster 

immobilization for 6 weeks. The Operative Suites were simple; removal of plaster and nails from Steinmann at 6 

weeks, and re-education was undertaken. Partial support was allowed at 8 weeks, total support at 3 months. The 

functional result was good with a decline of 12 months. 
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INTRODUCTION 
The fracture of the calcaneus is a fracture with 

high energy intra or extra-articular. because of its 

complexity, associated lesions, difficult treatment and 

the high rate of possible complications, this lesion 

remains one of the most great challenges of the 

orthopedic surgeon and traumatologist. The etiology of 

this fracture is a crush injury, most often due to a fall 

from a height or an accident of the public highway. The 

talus acts with a large axial force in the caudal direction 

and crushes the calcaneus. The severity, type and 

location of the fracture are determined by the direction 

and magnitude of the force, by the quality of the bone 

and the position foot at the moment of impact. Two 

primary fracture paths can appear: a first sagittal that 

separates the calcaneus into two lateral and medial 

fragments, and a second transversal that separates 

anterior part of the calcaneus of another posterior. 

Depending on the strength, one or more features 

secondary appear. 

 

 

 

METHODS 
Between 2013 and 2016, 13 joint fractures 

calcaneus, were treated according to method of lifting 

and firm nailing. It was nine men and four women, 

mean age 35 ± 17 years (range, 17 to 61 years, median, 

31 years). The right side was eight time, the left side 

five times. Superficial skin lesions (phlyctenes) were 

initially present in five cases. In one case, a calcaneal 

fracture had a cutaneous opening medial stage II of 

Cauchoix and Duparc. High energy trauma was 

identified for eight fractures, corresponding to five falls 

(seven fractures), an average height of 4 m and an 

accident of the public road. A voluntary defenestration 

in a psychiatric context was found for three patients. 

Two patients were concerned by an accident at work. 

For the rest, these were domestic accidents involving 

fall from a variable height, always greater than 50 cm 

(drop ladder, ladder, fall on the stairs). Associated 

lesions of the musculoskeletal system were observed in 

three patients with lumbar spine fractures. The fracture 

analysis was performed preoperatively on standard 

radiographs with an incidence of face and ankle profile 

and a retrotibial impact (Figure-1). A scanner of the 

hindfoot was performed in all cases (Figure-2). The 
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thalamic fractures were classified according to the 

description Uthéza et al. based on the situation of the 

fundamental trait and the displacement of the 

corticothalamic fragment and according to Duparc and 

De La Caffinière and Sanders and al. The fracture was 

vertical in five cases, horizontal in three cases and 

mixed in five cases. Nine fractures were classified type 

III according to Duparc and nine fractures classified 

type IV. The average preoperative Böhler angle was -4 

± 22◦ (range, -42 to 26◦, median, 2◦). We performed the 

fluoroscopic closed nail nailing technique: left lateral 

decubitus patient under spinal anesthesia. Reduction 

and percutaneous osteosynthesis using 2 Steinmann 

nails 1 nail raising the thalamic surface and restoring 

the angle of Böhler and the 2nd nail correcting the varus 

of the big tuberosity (Figure-3). Surgical treatment 

completed by immobilization plastered for 6 weeks. 

The operating suites were simple; removal of plaster 

and Steinmann nails at 6 weeks, and rehabilitation was 

undertaken. Partial support was allowed at 8 weeks, 

total support at 3 months. The functional result was 

good with a decline of 12 months (Figure-4). A severe 

algodystrophic syndrome has been observed in a 

patient, the disorders had decreased after medical 

treatment and physiotherapy. The average postoperative 

Böhler angle was 20°. According to Babin's 

classification, the quality of the reduction was 

considered good. 

 

 
Fig-1: X-ray of the face and profile showing a calcaneal fracture 

 

 
Fig-2: CT scan shows calcaneal fracture 

 

 
Fig-3: CT postoperative radiography after osteosynthesis of calcaneal fracture 
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Fig-4: Clinical images of a patient after removal of osteosynthesis material 

 

DISCUSSION 
The natural evolution of articular fractures of 

calcaneus has a pejorative prognosis. The appearance of 

a subtalar osteoarthritis, more constant after 

conservative treatment, conditions the functional future 

of the back foot. Studies comparing blood treatment and 

treatment conservative showed the benefit of treatment 

surgery on gait pain, recovery rate by arthrodesis and 

return to professional activities. The heterogeneity of 

classifications, techniques and criteria studied in the 

series makes comparative analysis difficult. In 

particular, the correction losses radiological findings are 

not systematically evaluated [1]. 

 

Most authors favor a fixation by a rigid 

material, possibly associated with a filling spongy 

subthalamic vacuum. So, fixation by osteosynthesis 

plate, sometimes associated with additional screwing, 

regularly gave more 85% good and excellent functional 

results [2]. Nevertheless, these good results have not 

been reproduced by all authors. The influence of the 

technique is difficult to assess, but the use of a medial 

approach combined with a side track, regardless of the 

quality of the reduction, seems to have given less good 

functional results. In addition, the variability of the 

clinical results and the lack of systematic evaluation of 

the maintenance of the correction over time do not 

allow for conclude on the interest of spongy support [3, 

4]. The use of smaller osteosynthesis equipment, 

without graft, gave varying results. Khorbi and al. have 

recently analyzed the results of the reduction and screw 

fixation of 35 articular fractures of calcaneus at two 

years of average decline. The function was considered 

good or excellent in 72 percent of cases but only 32 

percent cases had an anatomical outcome considered 

good or very well. In addition, a loss of correction 

between the postoperative period immediate and the last 

setback was noted in 48 percent of cases, averaging 3◦. 

The combination of a percutaneous technique to screw 

osteosynthesis and a reduction control by arthroscopy 

yielded results encouraging in the series of Nehme et 

al., In the preliminary series reported by these authors, 

the functional results were good or excellent in all cases 

and the loss of minimal radiological correction, at a 

retreat of 20 months. In addition, no skin or infectious 

complications had not been observed [5]. 

 

The stability of the assembly was considered 

satisfactory with minimal loss of correction at 

maximum retreat. The functional result was considered 

satisfactory in two-thirds cases and 85 percent of active 

patients at the time of the fracture had found their 

position. The results presented functional appear to be 

lower than the series reference [6]. Although the 

surgical technique has been homogeneous, the defects 

of reduction are the reflection of a series of trauma 

involving operators variable experience. In light of the 

retrospective analysis data, the restoration of Böhler's 

angle has was the essential prognostic factor of the 

functional result. This point is in line with the 

conclusions already published. The absence of 

postoperative cutaneous complication is a notable 

observation in this series [7]. This complication is 

frequently observed after surgical treatment fractures of 

the calcaneus, in proportions ranging from 3 to 28 

percent. Complications are closely associated with 

complications infectious. By the way, they drove in a 

quarter of the cases to iterative interventions for 

ablation osteosynthesis equipment [8, 9]. The data 

presented by these authors do not allow to evaluate the 

influence of this gesture on the durability of the 

reduction. The combined surroundings, medial and 

lateral, employed by Zwipp et al., and by Stephenson 

gave skin complications in 15 and 27% of cases 

respectively. The interest of a material of osteosynthesis 

not prominent was underlined by Thordarson and 

Latteier, who found no complication cutaneous in their 

series, using a titanium plate [10]. 

 

Nail removal is an original technique described 

in 1975 by J. Deloux; she uses a technical idea 

proposed from 1934 by Westhues, then in 1953 by 

Gosset, finally in 1968 by Merle d'Aubigné and 

Dubousset who, using a posterior punch, raised the 

thalamic fractures calcaneus. The originality lies in the 

use of the image intensifier which allows to verify the 

reduction of the thalamic fragment during the 

intervention [11]. Postoperative functional 

rehabilitation is an integral part of the method, which of 

course, it does not include plaster immobilization. 

 

The technique requires a complete 

preoperative radiological assessment, the principle is 
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based on a reduction of the hindfoot to ensure anatomy 

overall, maneuvers having little effect on joint 

congruence. Under general anesthesia, the patient is 

placed in the prone position, the foot going past the end 

of the table. The Stenman nail introduced in external 

Laterachilian, is depressed. Either the nail is pushed 

through the sinus and then planted in the body of the 

astragalus either he is classified in place to keep the 

reduction below a second nail that will definitely 

maintain the reduction achieved [12, 13]. The first nail 

is then left or removed. The technique is similar in the 

vertical thalamotuberosite depressions or bellow 

fractures, the most favorable case and in fractures 

thalamic verticals; horizontal fractures require small 

movements lever to reduce the posterior subtalar. 

Rehabilitation is essential: it is usually done in the 

center specialized; Support was initially allowed in the 

sixth week for the removal of nail; currently it is 

advocated deferred support at the eighth week. It is not 

made of plaster of course. 

 

Possible technical variants are use: the lateral 

decubitus has the advantage of allowing, in case of 

failure of reduction, a surgical approach to the addition 

of a plastered immobilization: used by many teams, it 

allows to let the nail exceed, walnut in the plaster to 

maintain the reduction; With the use of pins or 

associated screws: the stabilization is entrusted to a 

calcaneo-cuboid pin and 2 ascending calcaneotalian 

pins [14]. 

 

The series of S.O.F.C.O.T. includes 146 cases. 52 cases 

are variants plastered 

There was a gain between the initial and 

postoperative Bohler angles of 21° in the original 

technique, 10° in non-cast variants, and 19° in plastered 

variants. Secondary subsidence, evaluated by the 

difference between the postoperative Bohler angle and 

the final Bohler angle is encrypted at 5° in the original 

technique, at 3° in the variants without plaster, and at 4 

° in the plastered variants. There are therefore no 

significant differences as to the settlement secondary 

between plastered nailing [15, 16]. Vertical depressions 

have been noted residual talar-astragal angle of 7.6° is 

an angle of 2.1° in the horizontal depressions [17]. The 

difference found between the different techniques is not 

statically significant. 48% of good and very good 

results in the original nailing statements, 28% in 

variants without plaster, and 42% in plastered variants 

[18-20]. There is, on the other hand, a significant 

difference between the physical results of the original 

nailing statements and those of the different plastered 

variants. There was no statistically significant 

difference between results of vertical and horizontal 

sinking, between depressions thalamic and thalamus-

tuberositic, between type III and type IV fractures [21, 

22]. 

 

 

CONCLUSION 
Fractures of the calcaneus are infrequent, occur 

most often at the young subject, related in more than 

half of the cases to accidents of work. The goal of 

surgical treatment of calcaneal fractures is to ensure 

articular surface stability by a reconstruction that 

restores the architecture triangular anatomical main 

bony spans. 

 

In this, several osteosynthesis techniques are 

used that allow the recovery of Talo-calcaneal joint 

with a small footprint and good primary stability. 
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