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ABSTRACT

ABSTRACT

Introduction: Relapse in orthodontics is considered as one of the
undesirable side effects of orthodontic treatment. Vitamin D deficiency, a
major health problem, was associated with many bones related anomalies
which may have an impact on orthodontic tooth movement, retention and
hard tissue supporting tooth after treatment. The aims of this study were
firstly to evaluate the effect of vitamin D deficiency and systemic
administration of vitamin D; on different phases of orthodontic treatment,
and secondly to assess the histological and immunohistochemical
outcomes.

Material and methods: Thirty-two male Wistar rats were divided into two
groups; a control of 11 rats and an experimental group of 21 rats with
vitamin D deficiency, after enhancement using custom diet. Of the vitamin
D deficiency group, 11 rats were supplemented with systemic vitamin D3
and categorized as vitamin D supplements group. The vitamin D
supplements group received 40,000 IU/kg via intramuscular injection in
days 1 and 15 of orthodontic treatment period. A modified orthodontic
appliance was fitted to apply 0.5 £0.05 N of force to move the maxillary
right first molars mesially for 14 days followed by a retention and a relapse
period for 7 days respectively. Space created during orthodontic tooth
movement was measured and reassessed after relapse period. The relapse
ratio was estimated, histological and histomorphometric analysis was done
to assess the numbers of osteoblast, osteoclast bone cells and bone area,
bone and root resorption and deposition and immunohistochemical effect
including the expression of receptor activator of nuclear factor kappa B
ligand (RANKL), receptor activator of nuclear factor kappa B (RANK) and
osteoprotegerin (OPG).



ABSTRACT

Results: there was a significant increase in relapse ratio, reduction in
osteoblast cells and bone area, increase root resorption, and increase
RANKL/ OPG ratio in vitamin D deficiency group. On the other hand, the
amount of tooth movement was significantly higher together with
osteoblast cells, bone area, lower root resorption and RANKL/ OPG ratio
in vitamin D supplements group with a significant reduction in relapse
ratio.

Conclusion: Vitamin D deficiency may be associated with increase the
relapse ratio after orthodontic retention period terminated. As well as
vitamin D deficiency may be related with increase root resorption. Vitamin
D supplements by systemically administrated may play an important role in
remodeling of bone and reduce relapse and root resorption problems post
orthodontic treatment. A routine screening of vitamin D may be beneficial

before commencing orthodontic treatment.
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