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• Maxillary anterior teeth intrusion, one of the challenge mechanics in orthodontics, has been proceeded to
correct several problems in patients with deepbite and high gingival display. The suitable appliances,
mechanics, and treatment modality to treat deepbite through intrusion maxillary anterior teeth, or extrusion the
posterior segment, or a combination of both depend on the diagnosis and treatment goals.

• This study was to compare the pattern of initial tooth displacement and stress distribution between
the palatal miniscrew-supported iPanda and conventional buccal anchorage systems for anterior teeth
intrusion using Finite element (FE) analysis.

Background

Buccal miniscrew

iPanda

- The miniscrews were placed on the 
midpalatal suture and an archwire 
were bonded to the maxillary first 
molars (iPanda).
- An intrusion arch was inserted into 
the bracket tubes on the maxillary 
first molars and applied the 
intrusive forces

The FE model of maxilla was constructed. Two different 
conditions of intrusion mechanics were simulated ; 
Under 60 gf of intrusive force

****  Initial displacement and the von Mises stresses of the individual 
anterior and first molar teeth was measured. ****

- The miniscrews were placed 
between the lateral incisors and 
canines 
- Applied the intrusive forces to 
miniscrew

Materials and Methods

Intrusion Arch

Results
• The anterior teeth underwent intrusion, accompanied by a labial tipping 

movement. The Intrusion Arch with iPanda showed that central and lateral 
incisors presented the similar initial displacement  pattern. On the contrary, 
the buccal miniscrew showed the most initial displacement at a lateral 
incisor. 

Figure 1 Initial displacement of Anterior teeth and First molar
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Figure 2 Von Mises Stress of Anterior teeth and First molar (iPanda)

• From the result of this study found that  both models showed the anterior teeth had labial displacement due to  the line of action was applied anteriorly to 
center of resistance (Cr) of six maxillary anterior teeth. Reimann1 reported that Cr of maxillary anterior teeth lied halfway between lateral incisor and canine and 
8-10 mm apical to the bracket position. As a result, the displacement of anterior teeth did not show the absolute intrusion but intrusion with some amount of 
labial tipping. 

• Second, the points of force application, the force applied on the main archwire, adjacent teeth next to the force were found intrusion as well as mesial-distal 
angulation change.  Also, stress concentrated more on the teeth near the point of force application. When the force application was between central and lateral 
incisors, these teeth showed high stress concentration and more displacement, moreover the smaller size of lateral incisor showed  the highest stress levels on 
apical area. This site should be considered as the most susceptible site to resorption.2

iPanda intrusion is an alternative treatment approach to effectively intrude anterior teeth without the need of additional 
miniscrews. Moreover, this mechanic can reduce the extrusion of maxillary molars.

Discussion and Conclusion 
• The maximum von Mises stress was observed at apical-palatal area on the 

PDL of anterior teeth in both conditions. Nevertheless, it was observed along 
mesial surface PDL of first molars with minimal displacement due to iPanda
anchorage.
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