
                  Three-dimensional FE models of a maxillary arch with complete dentition, periodontal ligament, palatal 
and alveolar bone, and an iPanda connected to a pair of midpalatal miniscrews were created. In the first model (iPanda 6), the iPanda 
was connected to the maxillary first molar to distalize “en masse” the first and second molars with varying forces from 50 to 300g.  In the 
second model (iPanda 6 plus), the iPanda was connected to the maxillary first molar with a distalization force of 100g plus a 50g buccal 
open coil spring inserted between the first and second molars to provide simultaneous distalization. The stress distribution and displace-
ment patterns were analyzed.

 In the iPanda 6, the stress distribution was mostly con-
centrated at the furcation and along the distal surface 
in all roots of the first molar (90.2%) while only 9.6% of 
stress was transferred to the roots of the second molar. 
Moreover, the initial displacement showed a great ten-
dency for distobuccal crown tipping of the first molars 
and a minimal amount of distalization of the second 
molars. In contrast, in the iPanda 6 plus, a better stress 
distribution at the furcation and along the distal surface 
in all roots of the first molar (60.2%) and second molars 
(35.0%) was observed. Moreover, the initial displace-
ment showed a reduced tendency for distobuccal 
crown tipping of the first molars and a greater amount 
of distalization for both the first and second molars.

To compare the stress distribution and displacement patterns of “en masse” versus simultaneous distalization of the first and 
second maxillary molars and, to evaluate the biomechanical effects on the iPanda using the finite element (FE) method. 

Materials and Methods:

Results:

             “En masse” distalization of first 
and second molars results in increased 
force levels with undesirable distobuccal 
crown tipping of the first molars with a 
minimal amount of distalization. In con-
trast, the simultaneous distalization of the 
first and the second molars results in the 
most effective stress distribution with re-
duced force levels and a greater 
amount of distalization for both the first 
and second molars.

Conclusion:
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Figure 1. 3D Finite element models of a 
maxillary arch connected with fixed 
orthodontic appliance and iPANDA

 (a) iPanda 6 (b) iPanda 6 plus

Figure 2. 3D (a) iPanda 6 model simulated 1st and 2nd molars distalization with varying force from 50-300g. (b) iPanda 6 plus 
model simulated 1st molar distalization with 100g force lingully from iPanda and 50 g buccal opencoil spring between 1st and 
2nd molars.

 (a) iPanda 6 model  (100 g force)

(b) iPanda 6 plus model.
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Figure 3. Von Mises stress of posterior teeth in iPnada 6 models with varying force from 50g -300g

Figure 4. Von Mises stress of posterior teeth in iPnada 6 models (a) with 100g distalizing force compared to those in iPanda 
6 plus model (b). 
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