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Orthognathic surgery has long been a treatment modality to correct or improve 
existing skeletal discrepancies, based on the common understanding that the 
skeletal change in the grown-up adults is almost impossible. Majority of the 
patients tend to ask for immediate profile change rather than receiving 
relatively long pre-surgical orthodontic treatment. The POGS (pre-orthodontic 
orthognathic surgery) indicates an orthognathic surgery preceding active 
orthodontic treatment and has been successfully practiced during last decade 
in our group to meet the patients’ satisfaction. However, in order to achieve 
the individual treatment goals, certain factors such as precision prediction of 
orthodontic movement, stable orthognathic surgery, adequate postsurgical 
care and predictable postsurgical orthodontic movement are crucial. In 
particular, predictable orthodontic movement may be attained by strategic 
application of the orthodontic miniscrews before or after orthognathic surgery. 
Contemporary treatment mechanics for the control of anterior and/or posterior 
segment such as molar intrusion, distalization and total arch movement are 
recruited to achieve initial treatment objectives. In this presentation, the 
specific POGS protocols used in our group will be discussed in terms of 
presurgical planning, strategic miniscrew placement, surgical technique 
involving intraoral vertical ramus osteotomy and precision post-op orthodontic 
treatment. Current clinical studies on the stability of the outcome are to be 
shown. 
 

 

 

 

 



B. DIGITAL DIAGNOSIS AND FORCE-DRIVEN APPROACH FOR ADULT 
ORTHODONTICS 
  
  
Orthodontic treatment is a field that focuses on the methods to prescribe the 
force system to effectively relocate or reposition each tooth or teeth segment. 
Hence preliminary simulation of the teeth movement can be important not only 
for the visualization but also for the success of the treatment. The first step 
may be the recognition of the situation in three dimensions, to prescribe 
adequate force systems. Moreover, the effectiveness of each appliance 
design has to be assessed beforehand. In particular, the following aspects are 
to be discussed with particular interest in adults with various periodontal 
conditions. 
 
1. Midline-based diagnosis: A-P/vertical/transverse analysis 
Relationship of the basal bone can be better understood by utilizing a virtual 
model with standard root shapes than using conventional tools. Immediate 
visualization can convince the orthodontists in terms of the feasibility of the 
treatment, enabling the simultaneous diagnosis and consultation. 
 
2. Force system construction with the center of resistance as reference 
For the localization of each tooth, again virtual subtraction images for tooth 
structures are helpful since they provide the information on the centers of 
resistance. Since the centers of resistance are largely conceptual, digital tools 
are indispensible for their localization. Appropriate force system, i.e. line of 
force, is constructed accordingly. 
 
3. Visualization of the effect of specific force system 
Three-dimensional finite element analyses are commonly used to assess the 
initial displacement of the target segment according to the given force system. 
However, the variables such as elastic modulus of each component may 
significant affect the result. Hence careful interpretation is essential. 
 



C. FOUR-DIMENSIONAL DENTOFACIAL RESTRUCTURING BASED ON 
CRANIOFACIAL BIOLOGY 
	

	 	

Dentoalveolar area harbors various dental stem cells, including periodontal 
ligament stem cells(PDLSCs), dental follicle precursor cells(DFPCs) and stem 
cells from apical papilla (SCAP). Sutures and periosteal area also considered 
as sources for undifferentiated but powerful mesenchymal cells. Mechanical 
stimulus facilitates the proliferation and differentiation of those immature cells, 
leading to the formation of bone, tooth and pulps. Although the fundamental 
biology is well understood, it is hardly incorporated in the clinical situation. 
Then the question is; does the biology really help clinical decision making? To 
find the value of integrated biology in the clinical orthodontics, following 
subjects are introduced and explained. 
 
(1) Myths and truths in the orthodontic tooth movement: what cells do we 
utilize? 
The orthodontic tooth movement is a function of cellular signaling in response 
to the mechanical stimulus. To date, various modalities such as surgical 
decortication, administration of local mediators, and even hormones, to 
achieve ‘fast tooth movement’ have been attempted. In spite of ample 
experimental evidences, however, very few of those have been translated to 
clinic. Hence the discrepancy between the bench and clinic has to be 
understood. In essence, elevation of the local response takes place within 
limited length of time in the limited area, causing reduced predictability of 
outcome. Additionally, the behavior of each stem cell in the dentoalveolar 
area will be discussed. 
 
(2) Strategies for non-eruption: 4D force-driven approaches in ‘mission 
impossible’ cases 
Conventional biomechanical principles mainly focused on how to move 
tooth/teeth that are already erupted, which normally requires two-dimensional 
tooth movement in each spatial plane. In contrast, pathologic conditions 
during the formation and development of dentition such as impaction and/or 
non-eruption may lead to various three-dimensional tooth and alveolar bone 
relationships due to the undesired migration of adjacent teeth. Tooth 
movement and eruption in common are mediated by the intervening soft 
tissue and the related bone turnover. Accordingly surgical exposure and 
orthodontic forced eruption has been a routine practice for impacted tooth. 
However, the forced eruption of impacted tooth may demand more than 
biomechanical consideration, due to the fact that the eruption of tooth is under 



stage-specific regulation, unlike the conventional tooth movement. Hence a 
strategic and individualized treatment planning involving biological and 
biomechanical understanding on the eruption of the tooth is crucial. This 
presentation is aimed to propose and summarize essential factors for the 
predictable treatment of impacted/non-erupting tooth. 
 
(3) Facilitated suture and periosteal cells for effective non-surgical treatment 
Differentiation of suture and/or periosteal cells is crucial for ‘beyond-the-
alveolar-bone’ tooth movement. By comparing the potentials and 
characteristics of each cell source depending on the age, one can make a 
reliable strategy at each compromised cases. Again, biologically acceptable 
modalities have to be chosen with ample understanding on the tissue 
behavior. In this context, the concept of ‘3-D occlusion’ gives insights to the 
clinicians in finding creative solutions. Based on this, effective non-surgical 
treatment of severe Class II, Class III and asymmetry will be demonstrated. 
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