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Self-renewal Differentiation 



Oral mesenchymal stem cells



• Current surgical techniques have several complications.

insufficient autogenous 

resources

donor site morbidity

contour irregularities

postoperative 

pain

cost

long surgical time

disease 

transmission

infection 
Graft rejection

Applications of stem cells in dentofacial orthopedics



To overcome these complications



• With tissue engineering techniques, MSCs have been shown to 

have the ability to form new bone when transplanted. 

Dentofacial anomalies (Cleft lip and palate)



• Composite scaffold of demineralized bone mineral and calcium phosphate

loaded with MSCs showed 70% regenerated bone in the cleft area.

Dentofacial anomalies (Cleft lip and palate)



Distraction osteogenesis

• Greater bone formation and earlier mineralization in the distracted

callus, and faster osteogenesis (consolidation phase).

(Castro-Govea, et al., 2012)



• local injection of MSCs increased the bone formation

(Ekizer, et al., 2015) 

Rapid maxillary expansion



APPLICATIONS OF STEM CELLS IN ORTHODONTICS



Gingival recession secondary to bone dehiscence and fenestration

1) Expanding envelope of discrepancy (alveolar bone 
augmentation)



2) Periodontal regeneration



Several reports on application of SCs for regeneration of periodontal 
tissues. 



3) Accelerated orthodontic tooth movement



4. External root resorption 

4) External root resorption



• One possible treatment modality could be regeneration of
resorbed roots by application SCs and tissue engineering.



• Recent studies show that SCs could 

– Improve treatment results .

– Reduce treatment duration. 

– Accelerated healing.

– Less morbidity.

– Reduce relapse. 

In conclusion In conclusion



Thank you for listening  


