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ABSTRACT 

 

Introduction: Miniscrews as anchorage devices are being increasingly used by 

orthodontists. Cortical thickness is a major factor affecting the success of miniscrew 

placement. Orthodontists treat patients with different sagittal skeletal relations. Some 

clinicians use three-dimensional imaging for assessment of cortical thickness for 

miniscrew placement. Objectives: To assess buccal cortical thickness, interradicular 

distance and palatal cortical thickness in different sagittal skeletal relationship. The 

other objective of this study was to formulate a prediction model for buccal cortical 

thickness without exposing patients to three-dimensional imaging and high radiation 

dose. Methods: Archived cone beam computed tomography (CBCT) scans of 240 adult 

subjects with Class I, II and III sagittal skeletal relationship and normal vertical relation 

were used. The scans were divided into three groups of 80 subjects with equal gender 

distribution. Buccal cortical thickness and interradicular distance were measured in the 

alveolar processes of the maxilla and mandible. The sites measured were from between 

central incisors to the site between the two molars.  Palatal cortical thickness was also 

measured at nine locations. Analysis of variance (ANOVA) with post-hoc Tukey test 

was used with a significance level of p < 0.05 to detect differences between sagittal 

skeletal classes.  The sample’s cortical bone thickness and interradicular distance mean 

values were used to formulate a deterministic prediction models for buccal cortical 

thickness in subjects with  Class I, II and III sagittal skeletal relationship. Artificial 

neural network of the type, nonlinear autoregressive network with exogenous inputs 

(NARX), was employed to  formulate the model. Results: Significant differences in 

buccal cortical thickness, interradicular distance and palatal cortical thickness were 

observed between different sagittal skeletal relationship. No significant gender 

differences were detected.  The results for interradicular distance showed that Class I 

had the highest mean values, except for two sites. Anterior interradicular distance in all 

classes were less than 3 mm. Anterior cortical thickness higher than 1 mm was observed 

only in Class I, between lateral incisor and canine in both arches. In all skeletal classes, 

posterior cortical thickness for all sites were higher than 1 mm. Mandibular posterior 

cortical thickness increased posteriorly and were higher than their respective maxillary 

measurements. Palatal cortical thickness reduced posteriorly, with almost all sites 

having more than 1 mm thickness. Artificial neural network prediction models were 

formulated for all skeletal classes with validation R value in the range of 0.87-0.97. 

Conclusions: Sagittal skeletal relation needs to be considered in miniscrew placement. 

Artificial neural network prediction models can be used to estimate buccal cortical 

thickness without exposing patients to three-dimensional imaging.   
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