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« Sufficient alveolar bone is a determinant in the outcome of orthodontic treatment, o
as orthodontically moving the tooth into bone defects could cause periodontal
complication or tooth loss.

« Bone grafting is often indicated before orthodontic treatment to enhance bone
regeneration in pre-conditions such as periodontal bone resorption, alveolar cleft, .
bone defects due to long-term tooth loss/trauma, and thin biotype.

« Many new types of bone graft materials are being developed and tested, yet their
efficacies on bone regeneration and orthodontic tooth movement remain
unknown.

« This study aims to review novel bone graft materials with potential applications in
orthodontics, and to evaluate their osteogenic potential and effects on tooth
movement.

We conduct a comprehensive literature search (published
between 2010 and 2022) in PubMed and other databases
with keywords “orthodontics,” “tooth movement,” “gratft,”
and “regeneration.”

After initial quality assessments, 81 publications are
collected on this topic, among which 27 publications are
carefully compared and 12 of them are considered as the
key studies.

* Properties including impacts on regenerated bone
volume/density, cellular response, tooth movement rate,
and adverse effects are evaluated.
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Results

Table. The alveolar bone regeneration efficiency and the orthodontic impactions of the alveolar bone grafting materials.
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(rhBMP-2: recombinant human bone morphogenetic protein-2; DBM: demineralized bone matrix; PAOQO: periodontally accelerated osteogenic orthodontics; 3-TCP: beta tricalcium
phosphate; TAMP scaffold: tailored amorphous multiporous scaffold; PRF: platelet-rich fibrin; BM-MSC: bone marrow-derived mesenchymal stromal cells; OTM: orthodontic tooth
movement)
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Conclusions

« Optimizing the aesthetics, providing functional and comfortable occlusion and overall health are the goals of successful orthodontic treatment, and
preservation of the alveolar bone is a crucial determinant in the treatment outcome.

materials listed in this review share a trend in accelerating orthodontic tooth movement, which would shorten the treatment duration and

periodonta

support.

nerapy more cost friendly, especially for patients with longer treatment time such as those in need of tooth extractions and additional

« Although a quantitative report of the findings was not possible, qualitative approaches in analyzing the preclinical novel materials still improve the
current understanding of relevant studies on regenerative orthodontics.

 However, high-quality randomized controlled trials, larger sample size, and longer follow-up periods are required for further investigation.

* Future research is in need to enable the translation of biological concepts into clinical practice. Special attention should also be drawn on how those
novel graft materials may impact teenager/adult’'s growth and development, and potential complications in the long term.
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