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INTRODUCTION

Orthodontics is a dentistry specialty which deals with the diagnosis, prevention,
management and correction of mal-positioned teeth or jaws including misaligned
bite patterns, also called malocclusions. Figure 1 shows the prevalence of
malocclusions reported in 2019.
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Fig. 1: Global Prevalence of Malocclusions!3]

The objective of this work was to identify challenging tooth movements from
literature as well as from internal revision cases. The identified movements were
simulated on an orthodontic force simulator (OFS) to assess the experienced
force and torque of each tooth during the movement. A quantitative method
should be developed to analyze the internal clinical cases regarding their
treatment outcome.

CONCEPT

The individual treatment plans of 20 internal clinical cases were investigated.
Three cases were additionally analyzed by superimposing the planned and
achieved tooth positions to assess the treatment outcome quantitatively. The
simulation of 3° facial crown tipping and 3° axial rotation was done on the OFS
(see figure 2). Each tooth is mounted on a sensor measuring all 6 degrees of
freedom where one sensor is mounted on a hexapod to enable movements
during the experiment.

Fig. 2: Setup on the Orthodontic Force Simulator

Eight different attachment designs for the right maxillary lateral incisor were
measured on the OFS to first reproduce the findings during the revision case
analysis and second, try to create a superior force and torque situation using a
new attachment shape to Iincrease the treatment accuracy. The different
attachment designs tested are shown in figure 3.
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Fig. 3. Attachment Designs tested on the Orthodontic Force Simulator. |I: No attachment, II-1V: Reproduction
of findings during revision case analysis, V-VIII: Measurement of a new attachment design.
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RESULTS

The revision case analysis was not able to detect one single movement, but
maxillary lateral incisors were mentioned most frequently as revision cause.
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Fig. 4. Deviation Ap between planned and achieved tooth positions. T. Translation, CT. Crown torque,
R: axial rotation. Red lines indicate the clinical thresholds for a successful treatment.

W Intrusion of maxillary lateral incisors and facial crown tip of maxillary central
incisor most difficult tooth movements according to literature

W Treatment predictability higher for anterior dentition compared to posterior
dentitionl4

W Usage of attachments leads to superior aligner performance for facial
crown tip, also confirmed by recent reviewll. Unclear effect for axial
rotations

W Comparing design Il and V, Il showed superior performance for facial crown
tip mainly due to lower side effects

W Excessive composite material observed (figure 3) shows minor effect on
treatment outcome. Vertical shift induces major effect with intrusive force.

W Crown collisions frequently lead to low treatment predictability.

Fig. 3. Local alignment of planned and achieved crowns. Grey crown and sharp rectangular shaped
attachments show planned attachment, where the yellow model shows the achieved shape and position.

CONCLUSION

W Revision case analysis did not show a single movement as problem
W Effect of movement type on treatment outcome is not the biggest

W Proper attachment placement can prevent unintended movements

REFERENCES

[1] G. Lombardo et al., “Worldwide prevalence of malocclusion in the different stages of denti-tion: A
systematic review and meta-analysis,” European journal of paediatric dentistry, vol. 21, no. 2, pp. 115—
122, 2020, doi: 10.23804/ejpd.2020.21.02.05.

[2] M. S. Alhammadi, E. Halboub, M. S. Fayed, A. Labib, and C. El-Saaidi, “Global distribution of
malocclusion traits: A systematic review,” Dental press journal of orthodontics, vol. 23, no. 6, 40.e1-
40.e10, 2018, doi: 10.1590/2177-6709.23.6.40.e1-10.0onl.

[3] DENTODONTICS: ANGLE'S CLASSIFICATION OF MALOCCLUSION. [Online]. Available:
https://dentodontics.com/2015/09/09/angles-classification-of-malocclusion/ (accessed: Jul. 5 2023).

[4] M. Simon, L. Keilig, J. Schwarze, B. A. Jung, and C. Bourauel, “Treatment outcome and effi-cacy of an
aligner technique--regarding incisor torque, premolar derotation and molar distali-zation,” BMC oral
health, vol. 14, p. 68, 2014, doi: 10.1186/1472-6831-14-68.

[5] M. Jedlinski, M. Mazur, M. Greco, J. Belfus, K. Grocholewicz, and J. Janiszewska-Olszowska,
“Attachments for the Orthodontic Aligner Treatment-State of the Art-A Compre-hensive Systematic
Review,” International journal of environmental research and public health, vol. 20, no. 5, 2023, doi:
10.3390/ijerph20054481.

clearc®rrect

A Straumann Group Brand



	Foliennummer 1

