
Summary in English 

 

The magnitude of the arch shape change during orthodontic treatment is a key parameter 

conditioning the success of this treatment, both in the medical, aesthetic and functional 

sphere. A review of the literature on changes in the shape of the arch during orthodontic 

treatment with fixed braces shows a large variety regarding the choice of measurement 

methodology, measuring points and the type of apparatus used for treatment. This results in a 

lack of consistency of information and the possibility of drawing conclusions as to what to 

expect during treatment with a given type of apparatus using specific mechanics. A particular 

lack of information concerns treatment with self-ligating braces, which are a relatively new 

type of fixed brace. 

The aim of the study was to analyze the metric values of the shape of the dental arch of the 

jaw, occurring during orthodontic treatment of patients with various defects according to 

Angle's classification, measured on digital models obtained by intraoral scanning before and 

after treatment.  

These changes were assessed by measuring the following parameters: 

1) the intercanine, interpremolar and intermolar widths at the level of cusp tips and gingival 

line 

2) Inclination of the above teeth to the occlusal plane in order to determine the nature of the 

width changes and determine the degree of impact of the tooth inclination on the change in 

the arch width 

3) Depth of the dental arch as the distance measured from the incisors to the line connecting 

the mesiobuccal cusps of the first molars 

The material for the implementation of planned tests was the medical documentation of our 

own patients. Data from the history of diseases in the form of digital diagnostic models 

obtained by the intraoral scanning method was used for the analysis. Data from the treatment 

of 98 patients were analyzed, of which 72 patients had Angle's Class I, 22 class II and 6 class 

III malocclusion. For each patient, complete data was available from a two-time examination 

performed during T1- before treatment and T2- after the active phase of orthodontic 

treatment. 

All measurements were carried out twice according to the same procedures before and after 

treatment. Statistical analyzes were performed using the SPSS Statistic 26 program and the 

Microsoft Excel package by calculating descriptive statistics for individual quantitative 

variables. Mann-Whitney and Wilcoxon non-parametric tests were used to verify statistical 



hypotheses. Statistically confirmed compliance of two measurements of the same 

characteristic in both series of measurements, allowed for conducting statistical analyzes on 

the basis of one series of measurements. 

As a result of the treatment, the widths between premolars and molars increased in most 

patients. The intercanine width did not increase at the level of the gingival margin and 

retained the characteristic values for a given malocclusion - it remained the largest in patients 

who were initially characterized by a class I defect, while the smallest in patients with class 

III problem. The widths of the arches at the level of the tooth cusps increased more than at the 

level of the gingival margin, which is due to the reduction of the palatal inclination of the 

lateral teeth. This change in the case of premolars was about 7 degrees, in the case of molars 

2.5 degrees and in the case of canines 5 degrees. This led to about a twofold greater increase 

in the distance between the lateral cusps of the teeth in relation to the distance between the 

gingival margins of these teeth. The average value of the depth of the arch did not change 

much, but this parameter normalized as a twofold reduction of the standard deviation from 5 

to 2.5mm. 

The results obtained from comparative analyzes authorize the following conclusions to be 

drawn: 

1 The change in the shape of the arch due to non-extraction orthodontic treatment of patients 

using passive self-ligating systems does not differ significantly from the changes obtained 

when treating similar defects using traditional systems. 

2 The greatest increase in value is the width between premolars measured at the height of the 

tooth cusps, to a lesser extent the width measured at the gingival margin of these teeth, which 

mainly indicates an increase in the width of the arch by uprighting the lateral segments rather 

than sliding the teeth laterally within the alveolar process. 

3 The intercanine width did not increase at the level of the gingival margin, but it increased to 

a limited extent at the height of the cusps of these teeth, which may be due to the expression 

of the torque during treatment. There was no lateral displacement of the canine roots within 

the alveolar process. 

4 The width between the molars increased twice as much at the level of the tooth cusps as at 

the level of the gum line, which also indicates a reduction in the palatal inclination of these 

teeth after treatment. The angle of inclination of molars decreased on average by half less than 

the angle of inclination of premolars. 

5 The depth of the arch practically did not change in any of the groups. This may be a sign of 

lateral teeth distalization, which increases the width of the arch in a new light. Namely, the 



increase in the distance between the same teeth may not result from the expansion of the arch, 

but from the distal  movement of the teeth into the area of the alveolar ridge of greater width. 

 


