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Abstract

:

This study evaluated the influence of using the ForsusTM Fatigue-Resistant Device (FFRD) on the third molar (M3) position. Pre- and post-treatment panoramic radiographs of 28 individuals with class II malocclusion (ANB ≥ 4) treated with FFRD were compared to a matched control group (27 individuals) using the Tavano method. A mixed model repeated-measures ANOVA revealed the similar position of the M3s in both groups (p > 0.05) except for the significantly more proximal vertical position of the lower left M3 to the Menton plane in the FFRD group (p = 0.010). Therefore, the treatment with the FFRD device did not affect the position of M3s.
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1. Introduction


Class II is one of the most frequent types of malocclusion, affecting about one-third of patients who seek orthodontic treatment [1]. The most common feature in class II malocclusion is a retruded mandible in relation to the craniofacial structure [2]. There are various types of treatment apparatus that allow the sagittal correction of the mandibular deficiency by holding the mandible in a more forward and downward position, therefore enabling the mandible to alter its postural position. These appliances enable the orofacial musculature to stretch, and the resulting reciprocal force is transmitted to the skeletal and dento-alveolar structures, resulting in a favourable alteration of the skeletal growth pattern and dento-alveolar tooth movement [3]. Ritto and Ferreira [4] categorized functional appliances into flexible, rigid or hybrid, according to the implemented force system to provide mandibular protraction. Out of those apparatuses, hybrid appliances combine flexible and rigid components with a spring system, aiming to move teeth by applying continuous force 24 h a day, replacing the conventional class II elastics which require patient compliance [5]. One of the most used hybrid functional appliances in treating class II malocclusion is the semirigid fixed functional appliance, ForsusTM Fatigue-Resistant Device (FFRD). This appliance has gained increased acceptance recently as a replacement for other class II treatment modalities [5].



Third molar impaction is a common finding accounting for 98% of all impacted teeth [6] and reaching an occurrence of 73% in young adults in Europe [7]. The aetiology of impaction is multifactorial including genetic or pathological factors, and a lack of required space to accommodate their size [8]. Orthodontic treatment for growing individuals frequently affects the third molars’ eruption path. This effect is especially noticeable during non-extraction dentoalveolar treatment of cases with class II malocclusion [9]. Understanding this concern is essential to avoiding unpredictable side effects such as the third molars’ impaction or altering its eruption path [10]. Therefore, this study aimed to evaluate the influence of the treatment of class II using the FFRD on the eruption path of the maxillary and mandibular third molars.




2. Material and Methods


Ethical approval of the present retrospective study was obtained from the Ethic Committee of the Egas Moniz School of Health and Science, and the participants/parents granted their informed consent. A convenience sample of 55 orthodontic patients participated in this study. The present sample was categorized into two groups: the first group included patients presented with dental and skeletal class II malocclusion (ANB ≥ 4° and a retruded mandible (SNB ≤ 76°), treated with FFRD and fixed orthodontic appliance (n = 28; 14 males, 14 females, 13.6 years old, SD ± 2.4). The second group was the matched controls (n = 27: 12 males and 15 females, 13.2 years old, SD ± 1.5), who had a class I malocclusion, treated with a conventional fixed orthodontic appliance without using any propulsive mechanics.



Pre- and post-treatment digital panoramic radiographs were taken for each patient. All radiographs were taken using the same machine (Gendex Orthoralix 9200 DDE, Gendex Dental Systems, Des Plains, IL, USA). Radiographic analysis was performed using Auto CAD 2021 for Window. Landmarks and planes used in Tavano method [11] were determined on each panoramic radiograph (Figure 1). An intra-examiner reproducibility study was undertaken on eight panoramic radiographs by repeating the tracing after two weeks by the same operator. The results confirmed an excellent agreement between the two trials for all the variables (≥95%).



The inclination, the sagittal, and the vertical positions of the third molars were evaluated for each radiograph. Descriptive statistics and a mixed model repeated-measures ANOVA were used to determine the measurement differences between the two time points in each group at a significance level of 5%.




3. Results


The only statistically significant difference between the two groups was observed in the vertical position of the lower left third molar, which was more proximal to the Menton plane by −2.24 mm in the FFRD group compared to the controls at p = 0.010 (Table 1). However, all the other extracted measurements were similar in both groups (p > 0.05).




4. Discussion


The mandibular third molar is the most prevalent impacted tooth, followed by the maxillary third molar. The third molars’ size and shape dimorphism, variability in position, root formation, duration of calcification, lack of required space and altered eruption path make their eruption one of the most unpredictable events in the evolution of human dentition [8].



It has been demonstrated that FFRD produces relatively more dentoalveolar effects, a combination of mesialization of the lower molars and distalization of the upper molars, which substantially contribute to class II molar relationship correction. The literature reported an increase in the mandibular retromolar area due to the effect of FFRD [10,12]. On the other hand, there is a controversy concerning the influence of FFRD on the position of the maxillary third molar. On one side, Heinrichs et al. [13], confirmed the existence of a significant distalization of the maxillary third molars due to the use of FFRD, while on the other side, Jones et al. [14], observed a significant mesialization effect. In our FFRD group, there was a reduction in the angle of inclination of both the upper and lower third molars. This reduced inclination value was not significantly different compared to controls. This result might reflect the non-significant effect of FFRD on the inclination or the third molar, or it might be a false-negative finding due to using a convenience sample with no power calculation. According to our literature search, this study was the first to assess the effect of non-extraction treatment of class II malocclusion with FFRD on the position of the maxillary and mandibular third molars combined. Using the present findings to conduct another study based on a power calculation is recommended.



Within the limitation of this study, we could conclude that orthodontic treatment of class II malocclusion using FFRD device does not seem to influence the eruption path of third molars; accordingly, the probability of the eruption of third molars is multifactorial and does not rely only on orthodontic treatment with FFDR.
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Figure 1. A panoramic radiograph illustrating the different reference planes used in determining the position of the maxillary and mandibular third molars: PO = Orbital plane, PM = Menton plane, PT = Transversal plane, TM = Midpoint of the longest mesio-distal distance of the third molars, I = Inclination, PS = Sagittal position, PV = Vertical position. 
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Table 1. Displays the p value of the different utilized measurements of the inclination, sagittal and vertical third molar position (18 = upper right third molar, 28 = upper left third molar, 38 = lower left third molar, and 48 = lower right third molar) between the group treated with ForsusTM Fatigue-Resistant Device and controls. The asterisk symbol (0.010 *) indicates a statistically significant p-value.






Table 1. Displays the p value of the different utilized measurements of the inclination, sagittal and vertical third molar position (18 = upper right third molar, 28 = upper left third molar, 38 = lower left third molar, and 48 = lower right third molar) between the group treated with ForsusTM Fatigue-Resistant Device and controls. The asterisk symbol (0.010 *) indicates a statistically significant p-value.





	

	
Third Molar

	
p Value






	
Inclination

	
18

	
0.603




	
28

	
0.958




	
38

	
0.452




	
48

	
0.423




	
Sagittal position

	
18

	
0.292




	
28

	
0.077




	
38

	
0.666




	
48

	
0.345




	
Vertical position

	
18

	
0.453




	
28

	
0.916




	
38

	
0.010 *




	
48

	
0.290
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