Evaluation of the upper arch morphological changes after two different protocols of expansion in early mixed dentition: Rapid maxillary expansion and invisalign® first system
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Abstract
Objective: To compare the effects of two different expansion protocols in terms of 2D linear, angular measurements, and 3D analysis of palatal area on digital casts in a group of patients in mixed dentition. 
Materials and methods: Digital casts of 31 children treated with the RME (RG:17 subjects), or with the First System (FG:15 subjects) were collected. Linear and angular transversal values were measured in both groups on the upper arch for each T1 and T2 models. In order to measure palatal area, a gingival and a distal plane were used as boundaries for the palate. Unpaired t-test was used to test significant differences between groups. 
[bookmark: _GoBack]Results: The comparison of T2-T1 changes for linear measurements between groups showed significant differences in the inter-canine width (+1.5 in FG), in the first inter-deciduous molar width (+1.5 in FG), in the first inter-molar distal width (-1.2 in FG), in the inter-canine transpalatal width (+1.5 in FG) and in the first inter-deciduous molar transpalatal width (+1.4 in FG) [Figure 1]. The analysis of angular measurements showed a significant increase of the crown angulation for all the teeth in FG except for the first molars, which showed a reduction of this parameter [Figure 2]. FG patients showed a greater increase of the palatal area [Figure 3]. 
Conclusion: First System proved to be efficient in the expansion of the maxillary arch with a better control of the upper first molars crown angulation when compared with the RME and with a greater increase of the palatal area.
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Figure 1. Upper maxillary arch linear measurements.
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Figure 2. Crown angular measurements.
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Figure 3. Definition of the palatal area (orange) of the maxilla.
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