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The Objective of this study was to compare skeletal and dental effects produced by two fixed functional appliances (Forsus Fatigue 

Resistance and Advancesync II) in patients with class II malocclusion. This study was conducted on 30 orthodontic patients with 

an age range from 14- to 16-year-old who were collected from the outpatient clinic at Orthodontic Department, Faculty of Dental 

Medicine, Al-Azhar University, Assiut, Egypt. They were randomly divided into 2 equal groups; each consisted of 15 patients, 

Group 1: Forsus appliance group. Group 2: Advancsync II group. The results showed non statistically significant differences 

between the two groups. Consequently, non-statistically significant differences were found in dentoalveolar parameters and skeletal 

parameters. 
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INTRODUCTION 
 

Class II malocclusions are one of the most frequently encountered  malocclusions in orthodontic practice. They are 

often the result of protruded maxilla, returned mandible, or a combination. In growing patients, growth modification 

is often attempted to achieve a harmonious relationship of the two jaws and good facial appearance. However, in adult 

patients with no growth potential, the options are limited by orthognathic surgery or orthodontic camouflage. [1-3] 

 

The mesial movement of the lower dentition contributes to the correction of Class II malocclusion with the use of 

fixed functional appliances. Functional jaw orthopedics is a specific type of treatment for Class II dentoskeletal 

disharmonies associated with mandibular retrusion. It has been shown that, Functional jaw orthopedics produces 

different dentoskeletal results based on timing of treatment. [4, 6] 

 

Fixed functional appliances are normally known as "non-compliance Class II correctors" giving incorrect idea about 

the assistance necessary during treatment. However, good assistance is essential for effective treatment, especially in 

case of skeletal modifications instead of dentoalveolar compensation. [7, 8] 

 

The most suitable treatment strategy for class II malocclusion with deficient mandible is by using functional appliance 

either removable or fixed, therefore promoting mandibular growth via mandibular advancement. The main factor for 

choosing either removable or fixed functional appliance is patient compliance which can affect the efficacy of 

treatment. [9, 10] 

 

The mechanism of mandibular adaptation to the forward posturing by fixed functional appliance is similar as that seen 

in removable functional appliance. The appliance is tooth borne and exerts its effects to the underlying bone via teeth 

by transmitting the forces developed as a result of the continuous forward posturing of the lower jaw [11, 12] 

 

There is a little literature regarding the effect of fixed functional appliances on maxilla and maxillary dentition so this 

study was directed to evaluate skeletal and dental effects of fixed functional appliances on maxilla and maxillary teeth.  

 

Patients and Methods 
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Study design 

Study design was a prospective clinical study, which was done on 30 orthodontic patients which was divided into two 

groups, group A (Forsus), group B (Advancsync) 
 

Sample size calculation 

The sample size for this study was done according to previous studies [7, 13] depends on: 

1. Acceptable level of significance p<0.05 (Type I or α error=5%). This means that we are ready to accept that the 

probability that the observed difference “false positive” due to chance is 5%. 

2. Power of the study =0.80 The “power” of the study then is equal to (1 –β). This means that we are ready to accept 

a 10% failure to detect a difference when there is a difference “false negative”, i.e.  Type II or β error=10%).  

3. Expected effect size=1.195 

4. Standard deviation is the measure of dispersion or variability in the data. The sample size=30 patients: 10 for each 

group. 
 

Ethical consideration 

An informed consent form that explains every step in the research was given and discussed carefully with the patients 

and patient guardians before participation in the study and start our treatment steps. 
 

Participants 

This study was done on 30 patients who were collected from outpatient clinic at the Orthodontic Department, Faculty 

of Dental Medicine, Al-Azhar University, Assiut, Egypt. 

They were randomly divided into two groups: each consisted of 15 patients as follows: 

The first group consisted of 15 patients, who received Forsus Fatigue Resistance Device fixed functional appliance 

therapy, the second group consisted of 15 patients, who received Advancsync2 fixed functional appliance therapy. 

The patients included in the study fulfilled the following criteria: Class II malocclusion, Retrognathic mandible 

confirmed by cephalometric radiograph, Increased overjet, Horizontal to average growth pattern, Positive pretreatment 

visual treatment objective and Cervical vertebral maturation index stages3, 4and 5. 

The patients were excluded   if they had the following criteria:  Severe proclination of anterior teeth, Severe crowding 

of anterior teeth and Systemic disease affecting bone and general growth. 
 

Intervention 

For each patient in the study, the usually orthodontic records were taken before treatment: 
 

Preoperative Patients’ records 

 extra-oral and five intra-oral photographs. Panoramic radiograph, standardized lateral cephalometric radiograph, and 

orthodontic study cast model. 

For each patient, two standardized cephalometry were obtained; one pre-installation of the appliance and another 

immediately after the removal of the appliance. 
 

Operative procedures 

Brackets: The maxillary and mandibular teeth were bonded with 0.022×0.028- inch slots Roth brackets*** 

Arch wire: After direct bonding of the brackets, installation of Nickel Titanium (Ni-Ti) arch wire****for leveling 

and alignment of teeth starting from 0.012” up to stainless-steel (St.St.) arch wire 0.019” ×0.025” in diameter.  
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Fig (1) Group 1 FFRD: (A): pre-operative lateral cephalometric radiograph, (B): Post-operative lateral 

cephalometric radiograph 

 

Fig (2) Group 2 Advancsync II: (A): pre-operative lateral cephalometric radiograph, (B): Post-operative lateral 

cephalometric radiograph 

               

Statistical analysis 
The mean and standard deviation values were calculated for each group. Data were explored for normality using 

Kolmogrov-Smimov and Shapiro-wilk test, showed parametric (normal distribution). Pre-treatment in Forsus group; 

there was very good inter-examiner agreement regarding all measurements with Cronbach’s alpha values ranging from 

0.8 to 0.909. Similarly, for AdvanSync2 group; there was very good inter-examiner agreement regarding all 

measurements with Cronbach’s alpha values ranging from 0.771 to 0.903. The significance level was set P ≤ 0.05. 

statical analysis was performed with IBM SPSS statistic version 20 for windows. 

 

 
 
 
 
 
 
 
 
 
Results 

Table (1): comparison of different variables, means values between groups 

          

Variable 

 

Groups  

SNA° (degree) 

Before After P value 
Mean 

change 

Intergroup 

P value 

Group (1) 81.54 ±4.7 80.32 ±4.76 P=0.538 -1.21 ±0.06 P =0.321 

Group (2) 81.41 ±4.6 80.55 ±4.77 P=0.535 -1.13 ±0.16 

     

 Co-A (mm) 

Group (1) 96.1 ±4.77 94.9 ±5.12 p=0.420 3.81 ±0.43 P =0.531 

Group (2) 95.1 ±4.53 94.65 ±5.14 p=0.421 4.53 ±0.62 

     

 U1-SN° (degree) 

Group (1) 103.8 ±8.22 101.5 ±7.11 P=0.560 0.8 ±1.13 P =0.148 

A 
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Group (2) 104.51±8.18 101.1 ±7.42 P=0.562 0.62 ±0.87 

     

 U1-PP (mm) 

Group (1) 21.16 ±2.81 20.1 ±2.7 P=0.007 2.05 ±0.12 P =0.087 

Group (2) 21.21 ±2.77 20.32 ±2.61 P=0.006 2.13 ±0.17 

    2.09 ±0.14 

              

           Variable 

 

 

Groups  

 

U6-PP (mm) 

 

Mean 

change 

Intergroup 

P value  

 

Group (1) 

-1.58 

±0.16 

 

 

P=0.094  

Group (2) 

-0.79 

±0.14 

        

 

Variable 

 

Groups 

 

U6-Sv (mm) 

Mean change 
Intergroup 

P value 

Group (1) -1.16±0.39 
P=0.067 

Group (2) -0.43±0.44 
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Figure  (4 :)   

A) pretreatment during treatment postreatment intraoral photo by forsus appliance 

B) pretreatment during treatment postreatment intraoral photo by Advancsync appliance 

 

Discussion 
 

Skeletal measurements 

Change in SNA 

This study recorded SNA mean values for Group (1) (81.54º) before treatment, while after treatment the decreased to 

(80.32º) and mean values for Group (2) (81.41º) before treatment, while after treatment decreased to (80.55º).  

 The difference was statistically not significant. These results were in agreement with Vogt et al [13], Corcoran et al 

[14] and on the other hand it was contradicted by Sood et al [15]. 
 

Change in Co-A (mm) 

The present study recorded Co-A (mm) mean values for Group (1) (96.1 mm) before treatment, while after treatment 

they increased to (96.5 mm). and mean values for Group (2) (95.1 mm) before treatment, while after treatment 

increased to (95.6 mm). The difference was statistically not significant. These results were in agreement with Vogt et 

al [13], Kaur et al [16] and on the other hand it did not agree with Gunay et al [17] and Jones et al [18]. 
 

Dental measurements 

Change in U1-SN° 

This study recorded reduction in U1-SN°(degree) for Group (1) from (103.8º) before treatment, while after treatment 

the decreased to (102.5º) and mean values for Group (2) (104.51º) before treatment, while after treatment decreased 

to (103.1º). The difference was statistically not significant. 
 

Change in U1-PP (mm) 

This study recorded a reduction in linear measurements of maxillary central incisor mean values for Group (1) (21.16 

mm) before treatment, while after treatment the decreased to (20.1 mm). For Group (2) (21.21 mm) before treatment, 

while after treatment decreased to (20.32 mm). The difference was statistically not significant 

The obtained results regarding changes in both U1-SN° and U1-PP (mm) were in agreement with Vogt et al [13], Kaur 

et al [16], Al- Jewair et al [19], but did not agree with Franchi et al [20]. 
 

Changes in U6-Sv (mm) 

The present study recorded reduction in measurments of maxillary first molar linear  mean values for Group (1) (44.18 

mm) before treatment, while after treatment the decreased to (43.02 mm). The difference was statistically not 

significant and mean values for Group (2) (45.19 mm) before treatment, while after treatment inccreased to (44.76 

mm) for U6-Sv (mm). The difference was statistically not significant. 
 

Changes in U6-P (mm) 

The present study recorded reduction in measurments of maxillary first molar linear mean values for Group (1) (18.72 

mm) before treatment, while after treatment the decreased to (17.14 mm). The difference was statistically not 

significant and mean values for Group (2) (19.64 mm) before treatment, while after treatment inccreased to (18.85 

mm). The difference was statistically not significant. 

 

Conclusions 
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1. The treatment effects of Forsus Fatigue Resistance, Advancesync 2 in Class II correction were a combination of 

non-significant skeletal and dentoalveolar effects on maxilla. 

2. When comparing these appliances’ effects on maxilla there were non-significant different values between them in 

contributing to Class II malocclusion correction skeletally and dentally. 

 

Recommendations 
1. Further evaluation of dental and skeletal changes for the effects of fixed functional appliances that needs further 

long-term investigations specially in long term retention period. 

2. Further evaluation of three dimensional changes of maxillary first permanent molars using cone beam computed 

tomography. 
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