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Abstract 
Chronic osteomyelitis in children is frequent in the developing countries. 
Their complications and morbidity burden the functional prognosis. The re-
construction of diaphyseal bone loss after sequestrectomy in young children 
remains a difficult and expensive challenge in our context. The delay in care 
and the lack of social security for all, are risk factors for morbidity. The in-
duced membrane technique described by Masquelet starts to be applied and 
showed satisfactory results. We report the results of a case of reconstruction 
of the proximal humerus by using a non-vascularized fibula and supplemen-
tal bone substitute in a boy of 2 years with sickle cell. No scarring occurred at 
the sampling site. The process of bone consolidation is underway. 
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1. Introduction 

Chronic osteomyelitis in children is frequent in the developing countries [1]. 
The etiologies are varied; their complications and morbidity compromised the 

functional prognosis. Reconstruction of bone loss after sequestration, using 
non-vascularized fibula graft remains a challenging problem to treat. This tech-
nique was used by several authors in surgery of diverse reconstruction [2] [3] 
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[4]. 
The use of the induced membrane technique described by Masquelet [5] al-

lows the reconstruction in two steps of the losses of bone substances with good 
results. 

During the first step, a spacer was inserted after sequestrectomy. The cement 
spacer was removed during the second step procedure after antibiotherapy and 
fibular graft. We report a preliminary result in 2-year-old boy of a case of recon-
struction of proximal humerus by using a non-vascularized fibula with addition-
al bone substitute. 

2. Case Report 

A 2 years old boy, right-handed with sickle cell anemia heterozygous S/C, pre-
senting a chronic osteomyelitis of proximal humerus was treated during 6 
months by a traditional procedure. 

At the time when he was addressed to us in March 2017, the physical exami-
nation found neither vascular nor nerve disorder. The pain was 8/10 on an ana-
logical visual scale. The passive mobility amplitudes of the elbow were: flexion 80 
degrees, extension 15 degrees, pronation 45 degrees and supination 40 degrees; 
the abduction was limited to 45 degrees. The mobility of the right shoulder was 
painful with an epiphysiolysis of the ossification nucleus on Radiography. An 
active fistulous orifice was located on the antero-external face of the proximal 
third of the right humerus. The radiographic evaluation showed a sequestrum of 
6/1 centimeters in diameter without periosteal reaction on the proximal third of 
the humeral shaft. The cytobacteriological examination had isolated the staphy-
lococcus aureus. 

The reconstruction was initially begun by removing the bone sequestrator and 
placing a gentamycin spacer. The right upper limb was immobilized by a thora-
co-brachial plaster for 6 weeks. A suitable parenteral antibiotherapy was ma-
naged during 8 weeks. 

The child was lost to sight for 3 months in the follow-up of the first step and 
came back with a continuity solution between bone and spacer (Figure 1). 

 

 
Figure 1. Solution of continuity sitting at the interface bone-spacer. 
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The second stage consisted of the explantation of the spacer (Figure 3) and 
the put on a non-vascularized fibula of 8 cm, taken from the homolateral leg by 
open procedure. 

The surgical specimen was taken from patient on dorsal supine with a cushion 
under the buttock and under the pneumatic tourniquet. The intended osteotomy 
site was 6 centimeters from the fibula (Figure 2). 

The transplant was introduced into the medullary canal of the Proximal and 
distal segment of the right humerus (Figure 3). 

Stabilization was performed by elastic nail, using retrograde approach, on the 
lateral epicondyle, without fluoroscopic views. A supplement of 20 ml of granu-
lated bone substitute was required (Figure 4). Additional immobilization by 
thoraco-brachial plaster was necessary. 

 

 
Figure 2. Site of osteotomy of fibula. 

 

  
(a)                                       (b) 

Figure 3. (a) Introduction of the fibular transplant into the segment distal of the hume-
rus; (b) Stabilization of the hearth using elastic nail. 
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The operative sequences were simple locally; there was no scarring incident at 
the site of the sampling. 

The child was reviewed two months later. Bone consolidation is underway. 
There is a residual lameness. 

Bone consolidation was achieved with a fistula orifice 6 months later. Howev-
er, bone substitute integration is underway (Figure 4). The clinical results were 
satisfactory with good mobility of elbow and shoulder (Figure 5). 

 

 
(a)                          (b)                          (c) 

Figure 4. (a) Massive supplemental bone substitute after stabilization; (b) Postoperative 
result; (c) Radiographs taken 6 months after elastic nail removal. 

 

 
(a) 

    
(b)                         (c) 

Figure 5. Functional results (a) Abduction; (b) Internal rotation; (c) External rotation. 
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3. Discussion 

The treatment of the loss of bone substances of the humerus in septic medium in 
the young child is a difficult and expensive challenge in our context. The delay of 
care and lack of social security for all are risk factors for morbidity and signifi-
cant functional sequelae. Chronic osteomyelitis of humeral shaft is rare. This 
pathology was caused by an infecting microorganism; hematogenous staphylo-
coccus aureus is by far the most commonly involved. The reconstruction of de-
fect secondary to chronic osteomyelitis remains a challenging problem [4]. The 
free vascularized fibular graft used for the great reconstruction of bone was ap-
proved by some authors [6] [7]. But non-vascularized fibular graft used only, 
were considered such as an inappropriate filling up bone defect [8]. We used the 
induced membrane technique combined (non-vascularized fibula graft with 
massive bone allograft) for the treatment of bone defects resulting from seques-
trectomy of chronic osteomyelitis in 2-year-old boy. 

A scarring incident of the donor site was found. On the other hand, no resur-
gence infection was observed in our study. In the literature, complications re-
lated to the scar after removal and paralysis of the spontaneously resolving fibu-
lar nerve have been reported [9] [10]. This postoperative weakness of the long 
involved fibular is a consequence of the disintegration of the muscular origins 
after the partial fibulectomy [11]; this could explain the discreet lameness found 
in our case (Figure 2). 

In the princeps technique of Masquelet et al. [12], the addition of a cortical 
graft is not recommended, the autograft is made parcelled out grafts. In our case, 
the reconstruction of the defect of the proximal of the humerus after sequestrec-
tomy required 8 cm length free fibular graft with contribution complementary to 
20 ml of bone substitute. The procedure of consolidation is going on. Proximal 
humeral epiphysiodesis is due to prolonged immobilization and to the reorgani-
zation of the physis by the infectious process. The prolonged immobilization was 
reported by Daoud et al. [13]. Our clinical results were satisfactory outside the 
fistulous orifice (Figure 5). Pho et al. [14] reported good mobility results in 
terms of abduction and antepulsion respectively of 80˚ and 70˚. 

4. Conclusion 

The use of a non-vascularized fibular graft combined with the induced mem-
brane technique is an alternative for the reconstruction of major bone loss in 
children. It allows to preserve the length of the limb and the articular mobility. 
The management is simple and does not require a particular specialized training. 
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