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Abstract: Objective To investigate the role of maxillary protraction combined with screw expansion appliance on the cranial
profile improvement in children with skeletal Class III malocclusion in mixed dentition. Methods A retrospective analysis was
performed on children with skeletal Class III malocclusion in mixed dentition from December 2017 to June 2023. According
to different treatment options, the children were divided into traction group (maxillary protraction treatment) and screw group
(maxillary protraction combined with screw expansion appliance treatment). After propensity matching, 52 cases in each
group were obtained. The cranial lateral indicators (SNA angle, SNB angle, ANB difference), upper airway space indicators
[soft palate length (SPL), soft palate thickness (SPT), nasopharyngeal diameter (PNS-R)], upper airway three-dimensional
indicators [minimum cross-sectional area of nasopharyngeal segment (NParea), coronal diameter of minimum cross-
sectional area (NPcor), sagittal diameter of minimum cross-sectional area (NPsag), volume (NPv)] and complications
were compared between groups before and after treatment. Results After orthodontic treatment, SNA and ANB in
both groups were significantly increased (P<0.05) while SNB was significantly decreased, and ANB in screw group was
significantly higher than that in traction group (all P<<0.05), but there were no statistical differences in SNA and SNB between
groups (P>>0.05). SPL in both groups after orthodontic treatment was significantly reduced while PGS-R was significantly
risen (all P<<0.05), and SPL in screw group was significantly lower than that in traction group (P<<0.05) while PGS-R was
significantly higher than that in traction group (P<<0.05), but there was no statistical significance in SPT between groups before
and after orthodontic treatment (P>0.05). After orthodontic treatment, NParea, NPcor, NPsag and NPv in both groups
were enhanced significantly, and the above indicators in screw group were significantly higher than those in traction group
(all P<<0.05). There was no statistical significance in incidence of complications between screw group (7.69%) and traction
group (3.85%) (P>0.05). Conclusion Maxillary protraction combined with screw expansion appliance can effectively improve the
cranial profile and upper airway status of children with skeletal Class III malocclusion in mixed dentition, with high safety.
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