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 The Class II malocclusion may effect on facial symmetry in varied degrees, according 

to dentoalveolar discrepancy and its relation with the soft tissues, interfering with the 
form and self-respects of the patient, Thus treatment of malocclusions is important for 

the social inclusion of the patient and it needs to intervene by orthodontist. Objective: 

The aim of the present study was to evaluate the soft tissue profile changes associated 
with the R-appliance in the treatment of Class II division1 patients, in the late mixed 

dentition stage. Method and Materials: Twelve patients (6 girls and 6 boys) with the 

age 10 years as a mean were treated by R-appliance for 14 months. All the patients had 
class II division 1 malocclusion due to retruded mandible.  Lateral cephalometrics were 

taken before insertion of the appliance and after treatment to evaluate efficiency of the 

appliance. Pre- and post- treatment  lateral cephalometric radiographs were traced and 
analyzed to determine the angles and lines cephalometric of the present study  such as 

lower lip related to esthetic plane(LL-E),, facial convexity angle (G-Sn-Pog), Facial 

Angle (FH- N to Pog),  Merrifield’s Z angle (Z- angle) and (VRL–li)   horizontal 
distance between vertical reference plane and labrale inferioris. Results:The results 

showed a significant improvement at the facial profile, which closely followed the 

underlying dentoskeletal changes. The most statically significant differences were in the 
lower lip relative to easthetics line (LL-E), facial convexity angle (G-Sn-Pg), Facial 

Angle (FH- N to pog) and nasiolabial angle which recorded (0.034, 0.000, 0.002, 0.028) 

respectively, according to paired t- test. While, non-significant statically differences 
were (Z- angle) and (UL-E) upper lip relative to the aesthetic line. Conclusion:  The R-

appliance was effective in improvement of the soft tissue profile convexity without 

taking the nose into consideration.  

 

INTRODUCTION 

 

Skeletal Class II division 1 malocclusion represents the most common skeletal defect which is seen every 

day in the orthodontic clinic. With proper diagnosis of this disorder an appropriate treatment plan can be 

developed to counter this kind of malocclusion Patients (Šidlauskas A., 2005). Class II malocclusions may be 

characterized by mandibular retrusion, maxillary protrusion, or both, together with anomaly dental relationships 

and profile discrepancy (Arici, et al. 2008). 

Skeletal Class II malocclusion is a common trouble in a large of the population and requires extensive 

treatment, often have mal-relationship of dental bases and functional changes, in addition to asymmetry in facial 

esthetics aspects and soft tissues, which are one of the main reasons why subjects seek orthodontist for help. 

Functional devices can successfully impact not only dentoalveolar and skeletal structures, but also changed 
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facial soft tissues, resulting in harmony of the soft tissues with craniofacial structures, and providing 

significantly more desirable facial appearance of the subjects, primarily profile (Stamenković et al.  2015).  

The acceptable facial appearance is one of the aims of orthodontic treatment. However, changes in the 

facial appearance may occur due to many reasons, such as dental or growth effects (Rains MD and Nanda R, 

1982). Patients with a Class II division 1 malocclusion have particular clinical criteria, such as large overjet, and 

unacceptable appearance which may produce bad feelings of self-appearance and self-trust.  (Shaw WC, 1981) 

and (Tung AW, Kiyak HA, 1998). Growth modification treatment should ideally be performed to correct the 

dentoskeletal discrepancy, in order to gain agreeable facial aesthetic results (Quintão C et al, 2006).  

Functional appliances are most commonly used as a treatment option for correction of Class II 

malocclusions. There is evidence that treatment using removable functional devices leads to correction of facial 

profile in Class II cases (Pancherz H, Anehus-Pancherz M, 1994).  

There are several types of removable and fixed functional appliances for the correction of Class II Division 

1 malocclusions with mandibular deficiency in order to stimulate mandibular growth by forward positioning of 

the mandible. The selection of the appliance varies according to the clinicians’ preference, type of the anomaly 

and growth pattern (Schmuth GP, 1983).  In this study, we used the R-appliance that have advantage than other 

appliances by prevent lower anterior teeth proclination (Jamilian et al, 2009) and (Ruf S, Pancherz H, 1999).  

Based on the above mentioned, the present study was focused on the evaluation of the soft tissue profile 

changes achieved with the R-appliance in the treatment of Class II division1 patients.  

 

MATERIALS AND METHOD 

 

Subjects and selection: 

This study involved twelve patients in the late mixed dentition phase (8–12 years). Selected from the clinic 

of Orthodontic Department, Faculty of Dentistry, Mansoura University, Egypt. The patients involved in this 

study had the following inclusion criteria: 

• Age ranges from 8-12 years. 

• Skeletal Class II division 1 malocclusion due to mandibular deficiency. 

• Overjet more than 5mm. 

The patients were excluded from the study for one or more of these causes: 

• Systemic problems. 

• Previous orthodontic therapy prior to this treatment. 

• Abnormal oral habits.  

The parents informed in detail about the objective of this study, and their right to refuse or stop 

participating at any time, and the parents signed an Arabic agreement to participate in the study. 

 

Records: 

After oral examining each patient had their full diagnostic data obtained concerning general and dental 

health. All patients were taken photographs extraoral |(smile, rest, and lateral view), and intraoral (frontal, right, 

and lift view) before and after treatment to evaluate soft tissue profile and dental correction.    

Lateral  cephalometric  radiographs  were  executed  in  a  standardized  method  by  the  same  specialist . 

All cephalometric radiographs were hand traced by the same investigator. 12 months after the first  tracing  14  

(6  lateral  and  6 post-anterior  cephalometric  x rays)  were  randomly  picked  and  retraced  for  tracing 

superimpositions. Soft tissue changes of the R- appliance were assessed through radiography and study models. 

(Figs. 1 and 2). 

All the mentioned records were taken both before and immediately after treatment for all participants. 

 

Patient preparation: 

Patients were treated with R- appliance utilizing a tooth and tissue borne appliance (Fig. 3).  The treatment 

was conducted by one examiner A.Q. For every patient, the impression was taken by orthodontic trays and 

silicon impression material. The impression was poured with a white improved orthodontic stone. After that 

construction bite was taken with maxillary and mandibular incisors teeth in an edge to edge relation by exacto-

bite. (Fig. 4) Any over wax bite covering the buccal surfaces of the teeth was eliminated to allow the models to 

posture correctly in the construction bite then Upper and Lower working casts and exacto bite were sent to the 

lab to construct the R- appliance.  

 

 

Design of appliance:  

R-appliance is a functional device involved labial and palatal flanges, which are attached to other side by 

the occlusal space during bite registration.   The flanges were extend to the distal part of the upper and lower 

molars and overlay the palatal and labial area and the depth of the vestibule. The lingual flanges were 
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constructed with the less undercut relieve possible. The right and left lower lingual flange were attached and 

supported by a thick arch wire (1 mm diameter) to resistant the load of muscular force. A heavy wire (1 mm 

diameter), which works as a tongue bar, was seated backwards related to right and left acrylic parts on the 

palatal side in order to support   the appliance.  The labial bow was made from 0.7 mm stainless steel wire and 

extended from canine to canine with vertical loops in the canine area (Showkatbakhsh et al., 2013). (Fig 1) 

 

R- appliance insertion:  

The retention and stability of appliance was examined and adjusted to avoid trauma to the underlying soft 

tissue. All patients were repeatedly instructed to posture the mandible forward. This posturing became habitual 

as naturally adopted a comfortable position. Active mandibular protrusion has been associated with growth and 

remodeling of the mandible, at least in the short term. The palatal flanges were  made-up  with  least  undercut  

relief  to  allow  the appliance  to  settle  more  easily (Fig. 5).  

 

Instructions during the treatment period:  

The patient was instructed to wear the appliance full time for one year except during eating, and sports 

times. The mandible was seated permanently forward in its correct class I position for six months. The patient 

and parents were instructed to clean the appliance daily with soft tooth brush and to put it in cleaning solution. 

They were also instructed to remain in contact during emergency state (appliance fracture, looseness or 

pain).The patients were checked every three weeks to assess:-  

• Progress of the over jet correction.  

• Progress of the over bite correction  

• Progress of the facial profile appearance.  

 

The use of appliance as a retainer: 

When the over jet and overbite were treated, the appliance was used as a retainer. The second phase of 

treatment start after growth modification correction to relief any dental malocclusion. (Fig 5) 

 

Statistical analysis: 

Data were tabulated, coded then analyzed using the computer program IBM SPSS software package version 

20.0. Quantitative data were described using mean, and standard deviation pre and post treatment. Significance 

of the obtained results was less than or equal of 5%.  

 

Method Error: 

All Cephalometrics were traced and analyzed by the same investigator and were repeated by a second 

investigator to confirm anatomical landmark placement, and tracing superimpositions.  

 

 

 

Results: 

Twelve patients of both gender, (six male and six female of the sample) used the R- appliance as their 

treatment appliance, with an average age (10.5 ± 1.35) years. The measurements of the lateral Cephalometric 

variables, before and immediately after treatment. The data in table (1) and (Fig., 6) showed that there is a 

significantly increased lower lip to Esthetic Plane. Thus stimulation of forward growth of the mandible was 

evidenced by (P = 0.034) and highly Significant increase with horizontal distance between vertical reference 

plane and labrale inferioris (VRL–li) p= 0.000 (A horizontal reference line was constructed 7° less than sella–

nasion line. Then, a vertical reference line perpendicular to horizontal reference line and passing through sella 

was drawn (Illing et al., 1998). Significant anterior shift of the soft tissue pogonion proved by results of facial 

convexity angle (G-Sn-Pog) (P= 0.002) and facial Angle (FH- N to pog) (P = 0.000) and a highly significant 

increase in the total facial heights (N- Me) that was also revealed by (P = 0.001). On the other hand, non-

significant changes occurred in the significant increased  with Merrifield's Z Angle, Upper lip to Esthetic Plane, 

nasiolabial angle and (VRL–ls ): horizontal distance between vertical reference plane and labrale superioris 

which  paired t -  test =(0.141, 0.111, 0.064, and 0.358), respectively.  
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Table 1: Means and SD of pre and post treatment and results of paired t-test for Soft tissue changes of R- appliance in children with Class II 

division 1 mandibular deficiency 

Measurements Pre Treatment Post Treatment Changes P 

Mean ± SD. Mean ± SD. Mean ± SD. 

NASO labial angle  119.62 ± 9.16 126.50 ± 4.78 -6.89 ± 10.3 0.064 

Lower lip to E line -1.15 ± 2.93 1.52 ± 2.909 -2.67 ± 3.371 0.034* 

Upper lip to E line -1.06 ± 2.51 0.28 ± 2.470 -1.34 ± 2.40254 0.111 

Z angle 66.53 ± 4.31 69.60 ± 5.844 -3.076 ± 6.027 0.141 

Facial convexity angle 23.80 ± 4.917 19.60 ± 3.306 4.2   ± 3.11 0.002* 

Facial angle  89.50 ± 2.798 93.60 ± 2.913 -4.10 ± 1.911 0.000* 

Facial Height (N- Me) 104.2 ± 6.87 110 ± 4.97 -6.30 ± 3.97 0.001* 

VRL–ls      74.7 ± 5.49       73.9 ± 5.27 0.8 ± 2.61 0.358 

VRL–li 67.7 ± 5.20 71.1 ± 5.70 -3.4 ± 1.89 0.000* 

p: p values for Paired t-test for comparing between Pre Treatment and Post Treatment 

*: Statistically significant at p ≤ 0.05 

 

 
 

Fig. 1: Models cast 

 

 
 

Fig. 2: Lateral Cephalometric tracing 
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Fig. 3: R- appliance 

 

 
Fig. 4: Exactobite 

 

 
Fig. 5: R- appliance insertion 

             

 
Fig. 6: Case presentation  

 

Discussion: 

Facial profile appearance is based on summation the criteria of symmetric face and it refers to the creation 

of balance between the dentoalveolar and skeletal structures, in addition, the soft tissue profile. During the 

progression of growth and skeletal development the degree of changes in the soft tissues is more than in the 

skeletal structures, which is essential for the stability of the treatment effect (Ball G et al., 2011). The relations 

and proportions of facial soft tissues and relations of dentoalveolar structures to the lips and face are the key 

determinants of the general appearance of the face in skeletal Class II division 1 malocclusion due to mandibular 

deficiency the variations in the soft tissues are a direct consequence of anterior displacement of the mandible 

(McNamara JA, 2002).  
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In growing patients, growth modification correction can be carried out to treat the skeletal class II 

malocclusion, during mixed or early permanent dentition before the end of active growth. In patients whom are 

at the end of prepubertal growth spurt can be treated by fixed functional appliance(Y Pachori et al., 2012).  

The significant increase in the forward position of the mandible after treatment by R- appliance treatment 

was mainly due to a highly significant increase of the low lip related to the E plane, which was thought to be a 

result of the stimulation of condylar growth, these findings were similar to the results obtained by Ursi et al.  

(2000) and Pancherz and Anehus-Pancherz (1994). 

The treatment with R- appliance resulted also in a significant decrease in the facial convexity angle due to 

changes of the upper and lower lip soft tissues and at the line of soft tissues result in the reduction of total 

profile convexity and significant decrease in facial angle due to significant increase in the forward position of 

the soft tissue pogonion after R- appliance treatment and forward growth of the mandible This agreed with the 

findings of (Morris et al. (1998) and (Thieme   et al 2011). 

Regarding the facial height, there was highly significant increase in the total facial height. Because the R- 

appliance used in this study was designed to open the bit posteriorly by allowing passive eruption of the 

posterior teeth. This can be explained by the fact that there was increase the mandibular ramus height by 

remodeling of the gonial angle may also have helped maintain the mandibular plane, this results agreement with 

(Lange et al 1995).  

In the present study the tooth-tissue-borne (R- appliance) produced a significant increase of the horizontal 

distance between vertical reference plane and labrale inferioris. This protrusion in the labrale inferioris soft 

tissues may reflect the soft tissue adaptability to hard tissue changes in our R- appliance group. Based on these 

results, it may be stated that R- appliance therapy results in forward movement of lower third of the face’s soft 

tissues. This agreed with the findings by Baysal A, Uysal T (2013) and (Varlık et al. (2008). 

In  regard to the non-significant change, the present study revealed non-significant change in the nasiolabial 

angle and upper lip was positioned backwards relative to E plane  and insignificant change in horizontal distance 

between vertical reference plane and labrale superioris (VRL–ls) due to natural of the appliance, which the 

upper lip remained  at the same position by labial bow. 

 

Conclusions: 

From the finding we can conclude that; the R- appliance corrected both Soft tissue and dentoskeltal 

manifested in all the participating patients, where greater advancement of soft tissue pogonion and lower lip 

were observed in patients treated with R- appliance. Nevertheless, Changes produced by R- appliance in the 

upper lip seem to be controversial, although the study with sounder methodological quality did not report 

significant changes. As well as, the R- appliance therapy would result in greater advancement of mandibular soft 

tissues. The soft  tissue  changes  reflect  the  treatment  effects  on  hard  tissues . 
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