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In case of misaligned teeth, an orthodontic
treatment is applied generating the teeth realignment
through orthodontic appliances. These apply loads
on the teeth that will be transmitted to the jaw bone
and will lead to bone remodeling accordingly to the
local biology (vascularization, bone density, etc ...).

Structure of the teeth and
surrounding tissues.
Nanci, 2007.

In the current work, we try to predict the bone
remodeling generated by this protocol being patient
dependent through a theoretical numerical model
that will simulate the bone remodeling on the dental
arch. The orthodontist would therefore be able to
predict the repositioning of each teeth over a long
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time scale allow him to optimize the procedure. /
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2. Role of the Oxygen in orthodontic bone remodeling

The periodontal ligament (PDL) surrounding the teeth is highly vascularized. The
blood feed the cells within the PDL and particularly the ones responsible for bone
remodeling (osteoclasts for bone resorption and osteoblasts for bone formation).
It was showed that the number of osteoclasts increase in hypoxia while the

number of osteoblasts decrease (Arnett, 2003; Utting, 2006).
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Effect of oxygen on osteoclasts and on
resorption rate at 20%, 12%, 5%, 2%, 1%,
and 0.2% O,. Source: Utting et al. 2006.

Orthodontic treatment compresses
the PDL on one side generating
blood volume decreased and
stretches on the other side
generating blood volume increased.
Oxygen supply is thus altered and
cell population changes.
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Schematic of PDL volume and cell poulation variation
with applied force. (Source : http://www.pinnacledentalcarey
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of bone mineralization by
osteoblasts with decreasing oxygen
concentration. Source : Arnett, 2003.
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( 3. Proposed theoretical numerical model \ f 4. Preliminary results
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( 5. Conclusion

A theoretical numerical model is build to account for oxygen concentration and cell density variation as a function of
applied external forces for orthodontic applications. Preliminary results on bone remodeling show the bone density
\change as a function of the ligament cell activation. Results should be compared to patients data for validation.
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