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Abstract

Distraction osteogenesis is a
well-established technique  for bone
lengthening that has widespread clinical
applications in the treatment of limb length
discrepancies, limb deformities, bone defects
and fracture nonunion. Basicaly, an
osteotomy is performed with the bone
fragments fixed with an externa fixator.
After surgery, the osteotomy site is then subject
to controlled distraction by which osteogenesis
is induced. The distraction has to be kept at
an adequate rate for the bone to continue to
grow in length. Bone ceases to grow when
the distraction is stopped. The newly formed
calus in the distracted zone then gradually
consolidates.  Despite its success in the
treatment of many orthopaedic disorders, the
requirement of external fixation for a long
period remains a problem (approximately 1-2
months for every centimeter |engthened).
Various approaches have been tested to
accelerate the process, such as electrical
stimulation and mechanical compression. Itis
well known that bony consolidation associated



with distraction osteogenesis is a complex
process that is influenced by multiple factors.
Apart from the extent of bone defect, animal
studies have shown that the mechanical
conditions significantly affect the biological
process of osteogenesis, including gap size,
strain magnitude, strain rate, nature of loading,
number of cycles and timing of mechanical
stimuli. Apart from these factors, the
developing callus also affects the healing
process. The developing calus reduces the
relative movement between the proximal and
distal bone fragments. The amount of callus
formed is affected by interfragmentary
movement. Less callus formation is achieved
with a generally stable fixation whereas a
larger callus forms with an unstable fixation.
Delayed union or nonunion can result from
excessive interfragmentary movement 18 and
the influence of axial and shear
interfragmentary movements on the healing
process can be quite different. Knowledge of
the influence of mechanical stimuli on the
formation of bone is therefore helpful for the
assessment and determination of the suitability
of the level of fixation stability and the
mechanical conditions at the gap.

The study used 3D gait analysis to obtain
the different level of influences of
interfragmentary motion during level walking,
and a finite element model of the
subject-specific externa fixator was devel oped
for subsequent analysis of the mechanical
behavior of the calus and adjacent bones.
Results showed that osteogenesis rapidly
grown and strength of it also developed after
surgery 4 to 8 weeks and gait became similar to
normal after surgery 16 weeks. Results of this
study improved of current techniques,
contributed to the treatment and care of patients
with bone lengthening.
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