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      Abstract


      Aim


      The aim of this study was to evaluate the dentofacial effects of Monoblock and Twin Force appliances used in Class II Division 1 cases.


      Methods


      Twenty patients who were referred to our clinics were selected for our study. These patients were randomly allocated to each of the two functional appliance groups. Of these, 10 were treated with Monoblock and the remaining 10 were treated with Twin Force appliances. The inclusion criteria were as follows: Class II division 1 malocclusion, retrognathic mandible, peak growth period, normal or low-angle growth pattern and increased overjet. Pre-treatment and posttreatment cephalograms were obtained to evaluate the dentofacial changes. The intra-group comparisons were determined with paired samples t-test, while the inter-group comparisons were determined with students t-test at the significance level of p < 0.05.


      Results


      It was revealed both appliances increased mandibular growth, helped enhancement of the effective mandibular length and had a restricting growth effect on the maxilla.


      


      While the Monoblock appliance was more advantageous in cases where the skeletal effect ratio was higher because the dental effects of the Twin Force appliance were greater than that of the Monoblock appliance, the Twin Force appliance was a more effective choice in case of lack of cooperative operation of the patient's mobile functional appliance.
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      Introduction


      Class II malocclusions are common anomalies in the orthodontic practice. Orthodontists are interested in these because of the diversity of methods of diagnoses and approaches. Class II Division 1 malocclusions are the most common malocclusions, and Sayin, et al. [1] reported a 19% incidence of this malocclusion in their study.


      Class II malocclusions are often treated by stimulating mandibular growth, inhibiting maxillary growth, or both [2]. Some researchers studied the underlying skeletal incompatibility during growth modification, while others focused on the dental camouflage of jaw discrepancy [3].


      Orthopedic treatment of malocclusions originating from the retrognathic mandible maybe performed with functional appliances that stimulate mandibular advancement [4]. Functional appliances are divided into two groups as removable and fixed functional appliances. Removable functional appliances maybe inserted and removed by the patient. The Monoblock appliance is the most commonly used removable appliance.


      The most important advantage of fixed functional appliances is that they are independent of patient cooperation [5]. Fixed functional appliances have been used in patients with retrognathic mandibles for many years [2]. One of the most popular of these appliances is the Twin Force appliance.


      In our study, the effects of Monoblock and Twin Force appliances on dentofacial structures were assessed in patients with Class II Div. 1 malocclusions.


      Materials and Methods


      The approval of the Clinical Research Ethics Committee of the ### University (No: 2016-09/06) and the consent of the legal guardians of the patients were obtained before starting the study. When α = 0.05 β = 0.20 (1-β) = 0.80 was taken, and it was decided to take 10 individuals in each group. The power of the test was found as P = 0.80248. This study was conducted with 20 patients with Class II Div. 1 malocclusions who applied for treatment to our clinics and were in need of functional treatment.


      The selection criteria were as follows: Class II Div. 1 malocclusion, retrognathic mandible (ANB > 4º), peak growth period (MP3 cap), normal or low-angle growth pattern, (SN/MP < 40º) and increased overjet (Overjet > 5 mm). Hand and wrist radiographs were obtained from all patients to determine their growth period. The patients were noticed for being in the MP3 cap period.


      Twenty patients who were referred to our clinics were selected randomly for our study. These patients were randomly allocated to one of the two functional appliance groups. Of these, 10 were treated with a Monoblock appliance, and the remaining 10 were treated with a Twin Force appliance.


      Appliance Design and Application


      Monoblock


      All the Monoblock appliances were produced as premolar width sagittal and a 2-3 mm of vertical activation (Figure 1).


      
        [image: ] Figure 1: Monoblock appliance. View Figure 1

      


      The patients and their parents were informed about how to use the appliance, how to clean it and what to look for. It was stated that the patient should wear the appliance regularly except while eating. The patients were called for monthly checkups. In these checkups, the mandible was examined for protraction in the sagittal plane. At the end of the treatment, molar and canine class I relationships were established. The Monoblock appliance was removed, and the patient's film and photo records were renewed in the same session.


      Twin force


      Twin Force (Ortho Organizers Inc, Carlsbad, Calif) includes two nickel titanium coil springs that apply an average force of 200 grams on each side (Figure 2 and Figure 3).


      
        [image: ] Figure 2: Front view of the Twin Force appliance in the patient's mouth. View Figure 2

      

      

      
        [image: ] Figure 3: Lateral view of the Twin Force appliance in the patient's mouth. View Figure 3

      


      The Roth-preadjusted brackets that included 0.018 0.025-inch slots were bonded to the teeth. When the upper and lower arches were aligned, 0.017 × 0.025 inch rectangular stainless-steel arc-wires were installed. Both arc-wires were cinched back.


      The appliance was fixed to the arc-wire at the mesial of the maxillary molars and to the arc wire at the distal of the mandibular canines.


      The patients were called for monthly checkups. At the end of the 5th month of treatment, the patients had a super class I relationship, the Twin Force appliance was removed, and the patient's film and photo records were renewed in the same session.


      Cephalometric analysis


      The tracery analysis of the lateral cephalograms was performed by using the Dolphin Imaging version 11.8 software.


      The analyses that could not be carried out in the Dolphin 11.8 software were conducted by drawing with a lead pencil with a 0.3 mm tip on the paper.


      While the SN plane was used as the horizontal reference plane, the SV plane was used as the vertical reference plane.


      19 landmarks were used, and 34 measurements were estimated on the lateral cephalograms (Figure 4, Figure 5, Figure 6, Figure 7 and Figure 8). Cephalometric measurements were conducted by the Research Assistant Abdurahman KÜÇÜKÖNDER. The measurement error was calculated with the Dahlberg formula with a precision of 0.5º or lower millimeters.


      
        [image: ] Figure 4: The cephalometric points: 1) Nasion (N); 2) Sella (S); 3) Artikulare (Ar); 4) Condylion (Co); 5) Gonion (Go); 6) Menton (Me); 7) Gnathion (Gn); 8) Pogonion (Pog); 9) B Point (B); 10) A Point (A); 11) Spina nasalis anterior (ANS); 12) Spina nasalis posterior (PNS); 13) Lower incisor incisal edge (Ii); 14) Upper incisor incisal edge (Is); 15) Upper molar mesial cusp tip (Mst); 16) Lower molar mesial cusp tip (Mit); 17) Upper lip (Ls); 18) Lower lip (Li); 19) Soft tissue pogonion (St Pog). View Figure 4

      

      

      
        [image: ] Figure 5: Skeletal angular measurements: 1) SNA; 2) SNB; 3) ANB; 4) Sella angle; 5) Articular angle; 6) Gonial angle; 7) SN/PP; 8) SN/MP; 9) PP/MP; 10) Y-axis angle. View Figure 5

      

      

      
        [image: ] Figure 6: Skeletal linear measurements: 1) Co-A; 2) Co-Gn; 3) A-SV; 4) Pog-SV; 5) N-Me; 6) N-ANS; 7) ANS-Me; 8) S-Go. View Figure 6

      

      

      
        [image: ] Figure 7: Dental linear measurements: 1) Mst-SV; 2) Mit-SV; 3) Is-SV; 4) Ii-SV; 5) Mst-SN; 6) Mit-SN; 7) Is-SN; 8) Ii-SN; 9) Overjet; 10) Overbite. View Figure 7

      

      

      
        [image: ] Figure 8: Dental angular measurements: 1) SN/OP; 2) U1/SN; 3) IMPA. View Figure 8

      


      Statistical analysis


      When the parametric test assumptions (Kolmogorov-Smirnov) were fulfilled in evaluating the data by loading the data obtained from our study into the SPSS (Ver: 22.0) program, the significance test between the two means and the significance test between the spouses, when the parametric test assumptions were not met, Mann Whitney U, Wilcoxon test and Chi-Square test were used, and the error level was taken as 0.05.


      Results


      The evaluation of the mean values between the groups at the start of the treatment (T1) are shown in Table 1. The evaluation of the mean values between the groups at the end of the treatment (T2) are shown in Table 2. The evaluation of the treatment period (T1 -T2) is presented in Table 3.


      
        Table 1: The comparison of the mean values of the dentoskeletal variables at T1 between the groups. View Table 1

      

      

      
        Table 2: The comparison of the mean values of the dentoskeletal variables at T2 between the groups. View Table 2

      

      

      
        Table 3: The comparison of the changes before and after the treatment period. View Table 3

      


      Both appliances were effective in inhibiting maxillary and sagittal growth and stimulating mandibular sagittal growth.


      Skeletal changes


      SNA angle decreased significantly in both groups (Table 3).


      SNB angle showed a significant increase in both groups (Table 3).


      ANB angle decreased in both groups. However, the difference between the groups was significant (Table 3).


      SN/PP angle increased significantly in the Monoblock group, while it did not change in the Twin Force group (Table 3).


      SN/MP angle increased significantly in both groups (Table 3).


      Co-A distance showed no change in both groups (Table 3).


      Co-Gn distance increased significantly in both groups. However, the difference between the groups was significant (Table 3).


      N-Me distance showed a significant increase in both groups (Table 3).


      S-Go distance increased significantly in both groups (Table 3).


      Dentoalveolar changes


      Mst-SV distance decreased significantly in both groups (Table 3).


      Mit-SV distance showed a significant increase in both groups (Table 3).


      Is-SV distance decreased significantly in both groups (Table 3).


      Ii-SV distance showed a significant increase in both groups (Table 3).


      Overjet and overbite were reduced significantly in both groups (Table 3).


      Maxillary incisors retroclined significantly in both groups (Table 3).


      Mandibular incisors showed significant proclination in both groups (Table 3).


      Discussion


      Class II malocclusions show the highest prevalence in orthodontics.


      Treatments of Class II malocclusions were collected in 3 groups. These were: Dental camouflage therapy, surgical treatment and functional treatment [6].


      In this study, the effects of Monoblock and Twin Force appliances on dentofacial structures used in functional therapy were evaluated.


      The SNA angle decreased in both groups. Decrease in the SNA angle in both groups suggests maxillary inhibition of sagittal development for both appliances. Our findings were consistent with those of other studies [7-10]. However, some authors observed significant changes in the SNA angle [11-14].


      The increase in the SNB angle in both groups suggested stimulation of sagittal mandibular development in both appliances. In other studies, the SNB angle was also showed to increase [7-9,15].


      The ANB angle showed a significant increase in both groups. Other studies supported our findings [10,14,16]. It maybe deduced that the ANB angle decreased due to the maxillary inhibition of sagittal development and stimulation of sagittal mandibular development.


      The SN/PP angle showed a significant increase in the Monoblock group, while it did not change in the Twin Force group. Some researchers [17-19] observed increases in this angle, as in our case. However, other researchers observed no change in this angle [12,13,20].


      The SN/MP angle showed a significant increase in both groups. Some researchers [9,12,21] observed that this angle increased significantly as ours, whereas others [13,14,22] observed no change in this angle. Harvold and Vargerik [23] deduced that the height of the posterior alveolar processes and the amount of eruption of the teeth in the posterior segment increased, and a posterior mandibular rotation occurred. We may conclude that the posterior rotation of the mandible increased the SN/MP angle in our study.


      Co-A distance did not change in either group. Our findings were supported by different studies [11,24,25]. However, other researchers observed an increase in this distance [26,27]. No significant change in the Co-A value in the groups of our study was attributed to the absence of a significant increase in condylar growth in the sagittal direction.


      The increase in the distance of Co-Gn in both groups in our study supports the opinion that the lower jaw moved forward. The increase in the Monoblock group was greater than the increase in the Twin Force group. This could be attributed to the shorter treatment times in the Twin Force group.


      There are controversial views on the mandibular effects of functional appliances. Different studies support our findings [14,15,24,28]. However, Chen, et al. [29] reported that the clinical effects of functional appliances on mandibular development were limited. Some authors [9,22,30] also indicated that the fixed functional appliance did not change the mandibular length.


      The N-Me distance showed an increase in both groups. While some researchers [8,28,31] observed am increase in this distance, Valant and Sinclair [16] observed no change in this distance.


      The S-Go distance increased in both groups. Our findings were consistent with those of other studies [14,26,27].


      The Mst-SV distance decreased in both groups. The decrease of this distance was supported by previous studies [12,22]. However, other researchers [11,32] reported that the upper molar teeth were mesialized due to growth and development, and they were not affected by the treatment.


      The Mit-SV distance increased in both groups. Our findings were consistent with those of different studies [11,13,22,26].


      The Is-SV distance decreased in both groups. While some researchers [12,26] recorded a decrease in this distance, Cozza [11] recorded no significant change in this distance.


      The Ii-SV distance increased in both groups. Different studies supported our findings [14,27,33].


      Overjet showed a significant decrease in both groups. Some researchers [34,35] claimed that the decrease in the degree of overjet depends on the change of dentoalveolar structures during the treatment period. In this study, the reduction in overjet was due to retraction of the upper incisor teeth, protrusion of the lower incisor teeth and prepositioning of mandibular. The decrease in overjet was supported by previous studies [9,12,22,33].


      Overbite decreased in both groups. In both groups, lower incisor protrusion and increase in mandibular length resulted in a reduction in the amount of overbite. Many researchers observed a decrease in overbite in their studies [11,12,24].


      The U1/SN angle significantly decreased in both groups.


      These findings indicated that the upper incisor teeth were retroclined in both groups. The decrease in this angle was seen in previous studies [8,12,22,33].


      However, Dalci, et al. [14] an observed insignificant change in this angle in a Twin Force group, and they attributed the insignificant retrusion to upper palatal torque applied by the fixed appliances and the shorter treatment period for their Twin Force group.


      IMPA showed a significant increase in both groups. The increase in the Twin Force group was greater than the increase in the Monoblock group. It maybe concluded that the dentoalveolar effect of Twin Force was greater than that of the Monoblock. Our findings were supported by previous studies [12,19,22,33]. However, other researchers observed no change in this angle [8,11,13].


      Conclusion


      Both appliances were found to be effective in Class II Div. 1 malocclusion correction, but it was found that more skeletal effect was obtained in the Monoblock group. While the Monoblock appliance was a successful choice in case of desiring more skeletal impact, The Twin Force appliance was an alternative choice in the case of lack of cooperation. There was a need for more comprehensive future studies to evaluate a fixed functional appliance and a removable functional appliance.
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