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5. Distraction Osteogenesis

Distraction osteogenesis was introduced by the Russian surgeon
llizarov (1988) to lengthen long bones by performing an osteotomy or
corticotomy followed by prolonged, progressive and gradual distraction of
the two bony segments. During this period bone is laid down between the
two bone segments and gradually ossifies. The ideal rate of distraction is
approximately Imm per day. Surgically assisted rapid maxillary expansion
is a form of distraction osteogenesis. Distraction osteogenesis has also
been utilized to advance and/or widen the mandible in patients with severe
mandibular micrognathia where surgical lengthening or widening is limited
by the difficulty in obtaining adequate soft tissue coverage.

Stabilizing the Jaws After the Surgery

Maintaining the jaws in the desired position after the osteotomy cuts
involves fixation of the bony segments. Fixation techniques have changed
over the last two decades, from intermaxillary wire fixation, “having your
jaws wired together”, to rigid internal fixation.

Rigid internal fixation has become the gold standard showing improved
surgical stability over intermaxillary wire fixation (Dolce 2000). Metal
plates, predominantly made from titanium, held in position by screws are
used to hold the bony segments together rigidly while bony healing takes
place.The plates are permanent fixtures and are not usually removed once
healing takes place. Recently biodegradable plates and screws have been
developed (Turvey et al 2002, 2006).

Stability of Surgical Movements

Some procedures such as mandibular and maxillary advancements have
proven to be very stable, others less so. “Relapse” can occur within the
first year post-surgery and relates to post-surgical healing, post-treatment
orthodontics and short term physiological adaptation.

Post- treatment changes over the long term, | to 5yrs post-surgery, relate
to long term adaptation for some patients and to post-treatment growth.
For example while moving the maxilla up (impacting) is a stable procedure
within the first year post-surgery, some small changes can be anticipated in
the long term due to the small amounts of long term downward growth of
the maxilla (Proffit et al 2007).

Some procedures have shown a higher relapse potential and patients
should be warned regarding these surgical movements. Potential relapse
is factored into treatment planning and surgical procedures and patients
should have realistic expectations as to the limitations of these surgical
movements. Surgical movements with increased relapse potential include
major movements beyond 10mm in any direction, maxillary expansion and
vertical elongation of the maxilla.

Conclusion

This edition of Brighter Futures has covered various surgical treatment
options used in conjunction with orthodontic treatment to resolve
skeletal discrepancies contributing to a malocclusion. Surgical fixation and
stability have also been discussed. Part 2 of Orthognathic Surgery and
Orthodontics, in the 2008-2 edition of Brighter Futures, will elaborate
on clinical implications and complications, orthodontic requirements and
show some cases.
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