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Abstract 
The purpose of this study is to evaluate our results of treatment of post-traumatic bone defect of 
members through various bone reconstruction techniques. Patients and method: It is a retrospec-
tive study continues from January 2008 to December 2012. It involved 27 patients who had bone 
loss following trauma members. The average age of patients was 36.2 years. We noted a male 
predominance (22 men). The causes of injuries were dominated by accidents of public roads (12 
cases) and ballistic trauma (14 cases). We noted one case of work accident. The BL was localized in 
10 cases the tibia, femur in 4 cases, 8 cases in the humerus, 2 cases in the fibula, 1 case was located 
in the olecranon, 1 case at the distal radius and 1 case to the ball. All lesions were open fractures. 
After a mean of support for 3 days, we performed emergency around 19 associated with internal 
fixation (10 cases external fixation, internal fixation 9 cases), 8 single around. Bone reconstruction 
was performed secondarily in the majority of cases (24 cases). Only 4 reconstructions were per-
formed in emergency. Reconstruction techniques were dominated by conventional grafts (24 cas-
es) associated or not with the technique of induced membrane. Bone reconstruction techniques 
we used were as follows: 24 cases of traditional autografts and 3 cases of intertibio-fibular graft. 
After an average decline of 43.6 months, our patients were evaluated clinically (axis and limb 
length) and radiological (bone healing). Results: bone healing was achieved in 22 cases after a 
mean of 3.8 surgeries and an average of 14.8 months. Conclusion: the main principles governing 
the reconstruction of a defect are pre healing associated infection and repair soft tissue whenever 
it can do. The current trend is to hybridization of the reconstruction process of the great losses of 
substance by developing strategies based on both the deliberate shortening. 
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1. Introduction 
The bone loss is a difficult problem in trauma mainly because of soft tissue lesions and the frequency of asso-
ciated infections [1]. Schematically post-traumatic bone loss occur in 3 distinct circumstances: The BL is con-
temporary to the trauma: this is the result of a high-energy trauma that caused an open fracture of grade III of 
gustillo [2]. The BL result of iterative excision in the immediate aftermath of an open fracture. The BL is sec-
ondary to excision motivated by a subsequent bone infection in an infected closed fracture or nonunion suppura-
tiva. The treatment of these BL fact calls for numerous reconstruction techniques such as conventional tradition-
al grafts (autologous), bone transfers vascularized [3], bone mobilization techniques [4], the technique of in-
duced membrane [5] well allografts and bone substitutes [6]. The implementations of some of these techniques 
required sometimes cumbersome logistical conditions. The objective of this study was to evaluate our results 
support post-traumatic bone loss by the methods of bone reconstruction that we were technically possible. 

2. Patients and Methods 
This is a retrospective study over a period of 5 years (from January 2010 to December 2014). Were included in 
this study in patients over 15 years, which showed bone loss of members from their emergency admission (we 
called primitive BL), or secondarily after excision of bone due to infection (secondary bone loss). All these pa-
tients had a bone reconstruction in emergency or later. Patients with secondary BL to tumor resection were deli-
berately excluded from the study. This allowed us to retain 27 patients with a mean age of 36.2 years. We noted 
a clear predominance of the male sex with 22 men (81.4%) for 5 women (18.6%). The etiologies of these BL 
were dominated by ballistic trauma with 14 cases (52%) and traffic accidents 12 cases (45%). A fall from a high 
place was originally a BL in 1 patient. The BL was predominantly localized in the lower limb with 17 cases 
(62.96%) with 10 cases in the tibia (37.4% including 09 diaphyseal, 1 distal epiphysis), 4 cases the femur 
(14.81%) 2 cases the fibula and 1 case to the ball. The upper limb was involved in 10 cases (37.04% including 8 
cases in the humerus, 1 case in the ulna (olecranon), 1 case at the distal radius). Table 1 shows the different lo-
cations of the BL. 

All lesions were open fractures. According to the classification of Cauchoix and Duparc [7], there was a pre-
dominance of type II with 15 cases (55.5%) and type III with 8 cases (29.6%), 2 with vascular injury. Only 04 
open fractures were Type I (14.8%). 

After a mean of support for 3 days, all patients underwent debridement emergency. This debridement was as-
sociated with internal fixation in 19 cases (10 cases external fixation, internal fixation 9 cases), 08 single around. 
The majority of bone reconstructions (23 cases) was made secondarily by autologous transplants in the absence 
of clinical and biological signs of infection. Only 04 reconstructions were performed in emergency by cortico- 
cancellous bone graft iliac which 1 in the femur, the tibia 1, 1 to the olecranon and 1 at the distal radius. The 
technique of the induced membrane was used in 14 cases (Figure 1). This technique, described by Masquelet [5] 
allows the reconstruction of large bone loss on septic focus. It is done in 2 stages: a first time of resection of ne-
crotic tissue, the establishment of an acrylic cement spacer with antibiotics, mechanical stabilization of the frac-
ture by external fixator and skin-muscle coverage. This time training around the spacer, rich in active growth 
factors membrane on the proliferation and cell differentiation The second time achieved 4 to 6 weeks again later 
involves the removal of the spacer after opening the membrane and the contribution of cancellous graft. So we  
 
Table 1. Location of the BL according to the bone.                                                               

Seat Humerus Ulna Radius Fémur Patela Tibia Fibula Total 

Number 08 01 01 04 01 10 02 27 

Percentage 29.6% 3.7% 3.7% 14.8% 3.7% 37.1% 7.4% 100 
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(a) (b)
  

Figure 1. Tibial bone loss treated by inter-tibiofibular graft 
(ITFG) (a) initial lesion. (b) consolidation after graft.                 

 
used this technique in 14 of our patients who had sepsis after the initial debridement. Inter-tibiofibula graft 
(ITFG) [8] was necessary to achieve consolidation in 3 patients (Figure 2). The graft donor site was dominated 
by the iliac crest 26 cases against one taken at the expense of the anterior tibial tuberosity. 

A flap of skin or muscle fasciocutaneous cover was necessary for the repair of soft tissue in all 8 patients with 
type III open fractures; 4 with shreds of the soleus muscle, 2 fasciocutaneous tattered shreds hamstrings and 2 
internal tibialis muscle. Table 2 shows the distribution of the BL according to the used reconstruction technique. 
After an average decline of 43.6 months, our patients were evaluated clinically (getting skin healing, indolence, 
axis and limb length) and radiologically (obtaining bone healing). 

3. Results 
The evolution after the first bone graft was marked by bone consolidation immediately in 6 patients. The change 
was made to nonunion in the other 21 patients, including 7 infected (septic nonunion) and 14 uninfected (aseptic 
nonunion). An iterative surgery was necessary in these patients. Averaged 3.8 surgical procedures were per-
formed in our patients. Finally, 22 patients (81.4%) had bone healing after a mean of 14.8 months. Table 3 show 
the results based on the location of the bone defect. However, we noted a shortening of the lower limb of less 
than 2 cm in 3 patients and 2 cases of shortening of more than 4 cm associated with important trophic disorders 
in the leg. The other 05 patients or 18.6% were unable to obtain consolidation. These were all patients who had 
open fractures type III. Among them, 2 have been cut to massive infection in his leg. The other 3 are still septic 
nonunion (1 case in the leg, the femur 1 case and 1 case in the humerus). 

4. Discussion 
Post-traumatic BL are usually secondary to high energy trauma and bone loss is usually associated with exten-
sive soft tissue devascularization, factors of poor prognosis as well as infection and exposure of the home frac-
ture. Our poor results were observed with the exposed fractures type III (05 of 08). With this type of injury, the 
therapeutic approach is far from unequivocal. Most authors: Christian [9] Cierny [10] Jorgenson [11] Small [12], 
Thakur [13] Yaremchuk [14] advocate a secondary bone grafting 2 - 9 weeks after the coverage. However, when 
this bone graft is done secondarily, it can ask a technical problem of surgical approach because of the scar con-
dition of the leg, the eventual realization of a free flap, which could compromise the micro-sutures or a vascular 
graft [12]. Moreover, the lack of flexibility of the skin can make it difficult to suture skin graft level with a risk 
of necrosis. Giarbuio et al. [15] when to advocate them in an aggressive emergency treatment with internal fixa-
tion of the fracture by intramedullary nailing locked fracture coverage by a pedicled or free flap and autologous 
iliac corticocancellous. This technique significantly improves the final result by reducing complications, con-
solidation time and enabling earlier socio-professional rehabilitation. Unfortunately, the delay in the care of our 
patients and the lack of logistic conditions made it difficult to implement this strategy. We stay in our traditional 
support which is performed in two steps: trimming associated with external fixation initially then cover and flap 
reconstruction in a second time. 

We performed traditional autologous cortico-cancellous iliac associated with membrane technology induced 
infections. It seems to work well as 12 of the 14 patients who received 85.7% of this technique have obtained  
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(a) (b) (c)   
Figure 2. Femoral bone loss treated by the technique of induced 
membrane (a) Initial lésion (b) spacer (c) consolidation after graft.                 

 
Table 2. Distribution of the BL according to reconstruction technique.                                               

technique Induced membrane ITFG Iliac traditional graft 

number 14 03 10 

 
Table 3. Results based on the location of the bone defect.                                                          

Seat Humérus Ulna Radius Fémur Patela Tibia Fibula Total 

Number 08 (29.6) 01 (03.7) 01 (03.7) 04 (14.8) 01 (03.7) 10 (37.1) 02 (7.4) 27 

Consolidation 07 01 01 03 01 08 01 22 

 
bone healing. These good results were observed in several other authors who used the same technique Masquelet 
[16] with 88.57% of consolidation after a period of 14.4 months, Karger [17] obtained 90% of good results after 
a mean 14.4 months. the transplant intertibiofibulaire [8] was we needed for the reconstruction of 3 major loss of 
bone in the shin with 100% consolidation. According Masquelet AC, this technique remains the cornerstone of 
any reconstruction extended to tibial section, with even better results when combined with the induced mem-
brane. 

Some techniques are used for the reconstruction of the great loss of substance: vascularized bone transfer such 
as transfer of vascularized fibula [3]-[18], the bone transport technique using segmental material Ilizarov [4], 
allografts and homograft bank and bone substitutes [6]. These different techniques that have proved their effec-
tiveness especially in the reconstruction of large bone defects. We did not use any of these techniques by lack of 
logistics condition. 

5. Conclusion 
The main principles governing the reconstruction of a defect are pre healing associated infection and repair soft 
tissue whenever it can do. The current trend is to hybridization of the reconstruction process of the great losses 
of substance by developing strategies based on both the deliberate shortening, all forms of traditional transplants, 
bone mobilization and induced membrane. The technically induced membrane and GITP remain usable tech-
niques in our terms of exercise mainly because of their ease of implementation and good results. 

Limits of the Study 
This study is limited by its retrospective nature, the small sample size and the impossibility of achieving other 
bone reconstruction techniques. A case-control study on a larger sample will be necessary for future study. 
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