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Abstract
Chronic osteomyelitis is serious because of the orthopedic sequels that they
could cause. Extended diaphyseal sequestrations could cause bone loss and
their management is delicate. Here we report a case of right ulnar diaphyseal
reconstruction by non-vascularized fibula transfer. This was a three-year-old
girl, non-sickle cell, who had chronic osteomyelitis of the right ulna. The
evolution was towards an almost total ulnar diaphyseal sequestration with
externalization of the distal extremity. The removal of this large sequestrum
occurred almost spontaneously, leaving a significant bone loss over a length
of about 6 cm. Secondarily, we reconstructed the right ulnar diaphysis by
transfer of a free non-vascularized graft of the left fibula, maintained by a pin.
The follow up was favorable with almost complete recovery of prono-supination.
Fibular ossification has evolved as well and we did not notice any complications at the graft collection site. Non-vascularized fibula graft transfer is a
useful therapeutic option in the management of significant bone defects secondary to chronic osteomyelitis of one of the two forearm bones.
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1. Introduction
In contrast to the industrialized countries, chronic osteomyelitis is seen much
more frequently in developing countries and places a significant burden on their
health services [1]-[7]. In Uganda [8], 3.5% of surgical procedures in children
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were for osteomyelitis, and 60% of these procedures were a sequestrectomy. A
specialist orthopaedic hospital in Malawi reported that 6.7% of all orthopaedic
procedures in children were for chronic osteomyelitis, the majority being a sequestrectomy [9]. Tekou [10] then Akakpo-Numado [11] reported respectively
77.24% and 59.38% of chronic osteomyelitis in hospital series in Lomé (Togo).
Chronic osteomyelitis in children is serious because of the orthopedic sequels
that they could cause [9]. One of the delicate sequels is the bone loss, often
caused by extended diaphyseal sequestrations [12]. Bone losses cause important
management problem [13] [14]. Several surgical methods have been described
for bone reconstruction both in the upper limb and in the lower one: cancellous
bone graft, Ilizarov's bone distraction [15] or single-stup fibula transfer [13] [14]
[16] [17] [18] [19]. The free fibula transfer is one of the most used for bone defects over 2 cm. In West Africa literature we didn’t found study on ulna reconstruction by fibula transfer. We here report the first case of ulna reconstruction
in a child by free non-vascularized fibula transfer Togo.

2. Case Report
Here was the case of a three years old girl, leaving in Kpalimé (Togo) with here
patents, who spontaneously presented a right forearm painful swelling in May of
2010. Traditional care was unsuccessful. Two weeks later, suppuration appeared
on upper third of the forearm and a fluctuation zone on the wrist. After multiple
episodes of suppuration, the girl was admitted to the regional medical center of
Lomé, six months after the beginning of symptoms. The right forearm x-ray
confirmed chronic osteomyelitis of the ulna, with double pathologic fracture and
a big sequester of the ulna shaft. She underwent at the regional medical center,
an antibiotic therapy, based on amoxicillin and clavulanic acid association for 7
days, unsuccessfully. She therefore was transferred to the pediatric surgery department of Sylvanus Olympio teaching hospital on the January 20th of 2011,
eight months after le onset of the symptoms.
No personal or familial pathologic background was known.
At admission, she didn’t have fever. We noted forearm swelling and double
suppuration sit, one on the upper third and the other on the lower third. The
distal extremity of sequester was externalized by the lower third fistula. Cytobacteriological examination of the pus was negative. Hemoglobin electrophoresis
was AA. Once again, the right forearm x-ray confirmed chronic osteomyelitis of
the right ulna with double fracture at the either side of a big sequesters (Figure
1).
Sequestrectomy was realized on the 21st of January 2011. During the procedure, we realized that sequester was almost spontaneously removed, and we
thoroughly washed the sequester sit and closed the skin by sutures over a drain.
The intravenous antibiotic therapy associated ceftriaxone and gentamicin for ten
days. Post-operative follow up were uneventful. The girl left hospital ten days
after the sequestrectomy under Ciprofloxacin per os.
DOI: 10.4236/ojo.2021.113008
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Figure 1. Chronic osteomyelitis of the right ulna with double fracture at the either side of
a big sequester: A = front view, B = side view.

Three months after the intervention, clinical examination noticed elbow
movements conserved, good wound healing and no fistula recurrence. The right
forearm x-ray control noted 6 cm bone loss of ulna shaft with subluxation of
condylo-radial join (Figure 2(a)).
We then proceeded to ulnar reconstruction by non-vascularized free graft fibular transfer. The fibular graft was contained by an intramedullary pin, going
from one end of the ulna, passing through the medullary canal of the graft
(Figure 2(b)). Condylo-radial join was reduced and maintained by a pin.
Post-operative follow up was eventful. X-ray controls had been realized immediately, at 3 months and at 21 months after the intervention. At that last x-ray
control, there was sufficient callus on the ulna and we had removed its pin. The
radial pin which was not in a correct position was also removed at the same
time. There is no infection, non-union or rejection of the graft after the operation. Fourty months after the intervention, the callus was well remodeled with
good incorporation of the graft and the medullary canal was clearly individualized. However, at the junction of the graft and the proximal fragment of the ulna, an angulation of twenty degrees with lateral apex was observed; that led to a
subluxation of the radial head. Many other x-ray controls were realized and noticed the same results (Figure 3).
At the various checks, the graft collection sit was in ossification, but this ossification had gradually taken place in a double longitudinal bone structure separated by a free space.
Clinically, nine years after the ulna reconstruction, the examination reported
very good functional use of the right elbow with either flexion and extension or
supination and pronation degrees comparable to the left side (Figure 4).
Very satisfy joint amplitudes are reported in Table 1.

3. Discussion
The forearm bones loss is rare in young children in routine practice. If not managed, it causes unequal length of the two forearm bones, leading to functional
DOI: 10.4236/ojo.2021.113008
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(A)

(B)

Figure 2. Right forearm x-ray control noted 6 cm bone loss of ulna shaft with subluxation
of condylo-radial join (A) and ulnar reconstruction by non-vascularized free graft fibular
transfer contained by an intramedullary pin (B).

Figure 3. X-ray controls 2 years (A), 3 years (B) and 9 years (C) after reconstruction.

Figure 4. Functional use of the right elbow with either flexion and extension or supination and pronation degrees comparable to the left side.
DOI: 10.4236/ojo.2021.113008
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Table 1. The range of motion at nine years after operation.
Right side (operated)

Left side

Elbow extension

0˚

10˚

Elbow flexion

150˚

150˚

Pronation

160˚

180˚

Suppination

0˚

0˚

damage of the elbow and also involving pro-supination. These two consequences
were particularly serious for this three-year-old girl. The aim of our work was to
show a possibility of reconstruction of bones losses in children, even under the
conditions of limited equipment which characterize the developing countries.
We did not find in the literature, cases of free transfer of fibula to the ulna in
children in the West African sub-region. This is the first case reported in the literature in Togo.
The literature is indeed abundant in terms of free fibula transfer, in carcinological [20] [21] [22]; stomatological [23] [24] [25] [26] [27], and orthopedic
[16] [28]-[37] surgeries. The fibula allows reconstruction of long bone defects
beyond 5 cm, especially if the vascular condition of the seat is poor [17]. In these
indications, it has proven its superiority over other conventional reconstruction
methods using cancellous grafts [17]. Fibula transfers are indicated in the literature for significant bone defect. According to Pogrel et al. [27], the fibula should
be used for a minimal bone defect of 9 cm. Indeed, below 3 cm, it is recommended either a shortening-re-lengthening, or a cancellous graft which may be
collected from the iliac crests [14]. The shortening-re-lengthening technique is
in fact only possible in the tibia, femur or humerus. In addition, there is no age
limit found in the literature with regard to fibula transfers. Pedicled fibula transfers are indicated to the lower limb while free transfers are indicated to the upper
limb [14]. These fibula transfers can be used in emergency or in the secondary
management of bone loss as part of Orthopedic Damage Control [14]. Our case
illustrates one of its indications in the management of a bone defect after sequestrectomy for chronic osteomyelitis. Masquelet [13] [34] in France proposed
it as an alternative in the second step of management in bone defect, after
placement of a cement spacer in his induced membrane technique. Isolated bone
transfer is the most widely used in orthopedics-traumatology [17]. It is rarely
vascularized graft in the treatment of distal leg bone defect (with an inverted pedicle), or in proximal tibia defect as well as of the distal femur one (with then a
direct pedicle). In fact, it is almost always used as a free transfer in traumatology,
in the reconstruction of any bone loss at the upper or lower limb (recent fractures, pseudarthrosis, etc.).
The bone defect reconstruction in the upper limb is essential to save its function. While the humerus could tolerate bone shortening, both bones in the forearm require respect for their length in order to maintain prono-suppination.
We used a free non-vascularized fibula transfer in our little girl. The use of
DOI: 10.4236/ojo.2021.113008
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non-vascularized free fibula in upper limb bone defects is a good indication. Indeed, whether it is the humerus, the radius or the ulna, the diameter of the
transposed fibula is quite close to the structure to be reconstructed. Adani et al.
[38] reconstructed 13 patients at the level of the humerus using a free fibula.
Nine consolidations took place straight away, and three additional bone grafts
were necessary. For them, fibula transfer has the advantages of being able to
provide a solid, rectilinear and bi-cortical bone flap up to 25 - 30 cm; providing a
graft from a bone which has at the same time segmental intraosseous and cutaneo-muscular vascularization that allows the realization of segmental osteotomies; and allowing two teams simultaneous work on a patient, the donor sit being distant from that of the recipient. Kerfant et al. [39] used a free
non-vascularized fibula graft in five multi-operated patients with aseptic nonunion of the humerus. Radiological ossification of the graft was obtained in less
than 6 months. These authors recommend free transfer of non-vascularized fibula if conventional humeral methods such as compression plates, nailing, and
conventional bone grafts have failed.
Studies on dogs [40] have shown that non-vascularized grafts certainly presented more bone resorption than vascularized grafts. For Germain et al. [36],
the vascularized fibula graft certainly has the same advantages as the
non-vascularized graft but in addition, the vascularized fibula graft has no resorption and could thicken. Secondly, the vascularized fibula could be fractured
but it spontaneously consolidates with simple orthopedic treatment. However,
non-vascularized grafting has been preferred since 1991 with the addition of osteoconductive substances [24]. We did not have any osteoconductive substances
like hydroxyapatite in our operating room. Performing a vascularized graft required the presence of microsurgical equipment that we did not have. Our case
shows, however, that the absence of such technical possibilities does not exempt
non-vascularized free grafts from good results.
The Papineau technique [41] uses cancellous grafts for defects smaller than 3
cm with deliberate delayed skin closure. We did not use the Papineau technique
because in our 3-year-old girl, the iliac crests present growth cartilages and it
was not possible to collect a sufficient quantity of spongy graft to reconstruct
alone the 6 cm ulnar diaphyseal bone defect. According to some authors [14],
this technique is long, source of prolonged hospital stay, and is no longer suited
to the current demands of patients and surgeons.
The induced membrane technique with temporary interposition of an acrylic
cement spacer to fill the loss of bone substance has been described by Masquelet
in France [13] [34]. Acrylic cement was not available in our conditions and limited our therapeutic means, in particular not allowing us to effectively apply
the Masquelet induced membrane technique. According to Masquelet et al. [13]
[34], the induced membrane has the advantage to provide synovial tissue richly
vascularized and endowed with osteoinductive properties after the first operative
stage. These properties of the synovial tissue make it possible to obtain a corticalized bone in the presence of a cancellous graft. According to Zapppatera et al.
DOI: 10.4236/ojo.2021.113008
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[42], in France, in the event of a defect greater than 5 cm, the induced membrane technique makes it possible to avoid the vascularized graft. In our opinion,
this technique would therefore have been ideal for our 3-year-old girl and would
have prevented us from reconstructing the defect sit which was filled with fibrosis, during the second operation. We did not have surgical cement to perform
the Masquelet induced membrane technique. This material is expensive and
beyond the reach of this family, which itself had to pay for the care of the child.
Our case shows that in the absence of these resources in our limited conditions,
therapeutic hope with a non-vascularized graft exists in children who are indeed
endowed with good healing power and significant growth.
For Chang et al. [20], bone allografts have their specific complications like resorption and the risk of infection. Compared to allograft bone techniques which
are not available in our regions and techniques using bone substitutes which are
very expensive, non-vascularized fibula transfer is an easy technique, inexpensive for the family, always available and requiring neither microsurgical equipment nor knowledge of microsurgical techniques. Indeed, the advantages of free
transfer of non-vascularized fibula are numerous: the fibula is a longitudinal
cortical bone well adapted to the reconstruction of the long bones of the limbs
[43]; dissection of the fibula is simple and allows two teams to work simultaneously; the technique preserves the limb and reconstructs its functions [44]; the
fibula is a biological material; the ideal bone material is living, autologous.
In a three-year-old child, a 6 cm bone defect should be considered very important and the use of extreme forearm bone repair techniques as reported by
Meziani et al. [24] or the Watson-Jones’ single forearm bone would cause this
young patient to lose prono-supination, which is serious. In children with a large
diaphyseal bone defect in the forearm, the non-vascularized fibular graft would
therefore do avoid the Watson-Jones technique.
Aronson et al. [18] reported good results with the Ilizarov technique for bone
lengthening in diaphyseal bone defects. This technique has a promising future.
However, it requires an external fixator which is expensive and not available actually in our conditions. In addition, the technique is very precise and must be
mastered.
We achieved graft survival and rapid ossification in six weeks. Several authors
[23] [26] reported 100% survival of the fibular graft, giving it a preferred choice
over the iliac crest. We noted a bone callus forming in our patient 12 weeks after
fibular transfer. For Chang et al. [20], the time to ossification was respectively 6
months in the absence of complications and 8 months in case of surgical revision
or surgery in 2 stages. This duration is usual in reconstruction of pathological
fractures in adults because, it involved 13 transfers to the lower limb and only
one to the upper limb and an average age of 25 years. Radiological bone union
was obtained in our child and the functional results are satisfactory. Germain et
al. [36] also reported good results in the reconstruction of bone defect after carcinological resection in children after fibula transfer. However, they used microsurgical techniques for revascularization. At the time of this study, no teachDOI: 10.4236/ojo.2021.113008
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ing hospital in Togo had a surgical microscope or microsurgical instruments in
the operating room for performing such techniques. The patient presented no
functional discomfort in the actions of everyday life (washing, dressing, wearing
a school satchel or for writing and drawing). The results that we obtained with
the transfer of non-vascularized fibula are therefore good and definitive. It is
therefore a recommendable method for the reconstruction of diaphyseal bone
defect of the forearm under conditions of limited resources.
According to Le Nen et al. [17], the removal of the fibula does not cause any
major functional sequelae in the lower limb. This was the case with our little girl.
Cases of big toe extension deficits have been reported but with complete recovery within weeks [26]. The scar, even if it is long, is often discrete [17]. On the
evolutionary level, our patient presented to the upper limb a right ulna varus,
with a “carrying angle” of 8 degrees against 25 degrees on the left; an instability
of the condylo-radial joint marked by subluxation of the right radial head maximum in pronation and reducing in supination.
Based on these findings, a subsequent indication for proximal metaphyseal
ulnar osteotomy for valgization will be considered. This osteotomy can correct
both the ulna varus and the subluxation of the radial head. However, the important thing here is the success of the transfer of non-vascularized fibula, which allowed the ulna to be reconstructed and to maintain satisfactory prono-supination
without the occurrence of complications. Our technique therefore has a better
prognosis than the Watson Jones technique (single-bone forearm technique) for
which Meziani et al. [37] reported loss of pro-supination. The functional prognosis of fibular transfers for chronic osteomyelitis, cancer or gunshot wounds is
encouraging in the literature [16] [29]. These transfers have in many cases prevented amputation [16] [28].

4. Conclusion
In the low income conditions that characterize our population; free transfer of
non-vascularized fibula is an option to consider, in case of large diaphyseal bone
defect in the forearm because it is simpler than other more sophisticated techniques. This technique made it possible to achieve good bone reconstruction and
especially not to sacrifice prono-supination in a three-year-old girl who presented an ulnar diaphyseal bone defect of 6 cm after sequestrectomy for chronic
osteomyelitis. The fibula has the advantage of its availability as an autologous
graft; its shape, its length always sufficient. The very satisfactory results that we
have reported with the free graft of non-vascularized fibula on the ulna are consistent with data in the literature. This technique shows great promise in the reconstruction of diaphyseal bone defects in children even under conditions of limited equipment.
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