
Section A-Research paper 

Assessment of lower incisor proclination in class 2 malocclusion 

patients undergoing Twin block appliance therapy and its 

association with other factors 

 

 

Eur. Chem. Bull. 2023, 12 (S2), 354 – 361                                                                                                                              354  

 
 

 

ASSESSMENT OF LOWER INCISOR 

PROCLINATION IN CLASS 2 MALOCCLUSION 

PATIENTS UNDERGOING TWIN BLOCK 

APPLIANCE THERAPY AND ITS ASSOCIATION 

WITH OTHER FACTORS 

 
Gajapriya M1, Remmiya Mary Varghese2* 

 

 

Article History: Received: 12.12.2022 Revised: 29.01.2023 Accepted: 15.03.2023 

 

Abstract: 

  

Aim: To assess the lower incisors proclination in class 2 malocclusion patients undergoing functional appliance 

therapy and it’s associative factors  

Background: Class II malocclusion occurs when the lower dental arch is more posterior than the upper dental 

arch. Currently there are many treatment approaches available in orthodontics for class II malocclusion which 

includes extraoral traction appliance, functional jaw orthopaedic appliance, arch expansion mechanism, extraction 

procedures and surgical procedures. The class II malocclusion includes altered molar relationship from class I 

normal molar relationship, proclination of anterior teeth of upper and lower arch either it involves only upper arch 

proclination or bimaxillary proclination, skeletal modifications like prognostic maxillary bone or retrognathic 

mandibular bone. The results of different treatment approaches are varying for different patients according to 

various factors but the ultimate aim of all treatment approaches is to bring confident smiles.  

Materials and Methods: The class 2 malocclusion patient undergoing functional appliance therapy in Saveetha 

dental hospital were included in the study and their pre operative and post operative cephalometric radiographs 

were collected for the assessment of lower incisors proclination which has to be correlated with various associative 

factors like age, sex, years of treatment undergone.  

Results: Mean age of the study sample was 11.12 ± 1.56 years. Mean reduction of lower incisors proclination 

with twin block appliance was statistically significant (p< 0.005). There was no statistically significant difference 

between males and females in lower incisors with twin block appliance  

Conclusions: The twin block appliance treatment are statistically significant reduction lower incisor proclination 

of class 2 malocclusion patients. There was no statistically significant difference between males and females in 

lower incisors with twin block appliance  
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1. Introduction:  

 

Class II malocclusion occurs when the lower dental 

arch is more posterior than the upper dental arch. 

Currently there are many treatment approaches 

available in orthodontics for class II malocclusion 

which includes extraoral traction appliance, 

functional jaw orthopedic appliance, arch expansion 

mechanism, extraction procedures and surgical 

procedures(1). The class II malocclusion includes 

altered molar relationship from class I normal molar 

relationship, proclination of anterior teeth of upper 

and lower arch either it involves only upper arch 

proclination or bimaxillary proclination(2), skeletal 

modifications like prognostic maxillary bone or 

retrognathic mandibular bone. The extraoral soft 

tissue findings of this malocclusion such as the 

hyperactive mentalis muscle and the steep upper 

incisor position with high lip line as the lower lip 

covering the upper incisors(3). 

 

Incisor angulations play a major role in treating a 

malocclusion during orthodontic treatment. Main 

feature of Class II malocclusion which is going to be 

corrected by upper arch extraction treatment is due 

to the insufficient palatal root torque of the upper 

incisors and proclination of the lower incisors(4). 

Treating the upper and lower incisor proclination  

are not always achievable which is required for the 

attainment of ideal overjet, overbite, and buccal 

segment relationships. Insufficient overjet and 

overbite relationship for any magnitude of upper 

incisors angulation results from the excessive 

proclination of the lower incisor(5). In presurgical 

orthodontics,  adequate advancement of the 

mandible is impaired due to excessive proclination 

of lower incisors. Lower incisors which are 

excessively proclined have the potential to play a 

major role to an occlusion correction with minimal 

or no overjet and overbite(6).  

 

The term functional appliance refers to one of the 

different types of orthodontic appliances designed to 

activate a change in the various muscles of the face 

which stimulates the position and function of the 

mandible in order to pass the forces to the teeth and 

the basal bone of the teeth(7). Functional appliances 

have played an important role in orthodontic 

treatment, which has been used to treat different 

types of malocclusions which also have some 

skeletal malformations(8). Limited but well-defined 

place in orthodontic treatment is performed by 

functional orthopedic appliance therapy(9). 

According to the type and character of the 

malocclusion used to find the indications and 

contraindications of the functional appliance in 

treatment plan(10). While comparing the treatment 

of choice for class 2  malocclusion the functional 

appliance alone treatment was not upto the level of 

functional appliance with temporary anchorage 

device which helps in  reducing the proclination of 

the lower incisors in the short term(11).  

 

Pre operative and post operative radiographs were 

used to  analyze the changes occured in the ANB 

angle and were used to find out the skeletal response 

to orthodontics treatment(12). Here in this study the 

pre operative and post operative cephalometric 

radiographs were used to evaluate the lower incisor 

proclination changes in the class 2 patients 

undergoing functional appliance therapy. 

 

Our team has extensive knowledge and research 

experience  that has translated into high quality 

publications (13–22).(14,16,18,22–25)  

 

2. Materials and Methods: 

 

The outpatients of Saveetha dental college and 

hospital who all are reported with class 2 

malocclusion undergone functional appliance 

therapy for correction of malocclusion were selected 

for the study based on inclusion and exclusion 

criteria from the department of orthodontics in 

Saveetha dental college and hospital.  

 

Pre and post treatment cephalometric radiographs of 

the class 2 patient undergoing functional appliance 

therapy were collected. The collected radiographs 

were traced and some measurements were taken in 

order to assess the amount of lower incisor 

proclination correction with functional appliance 

therapy.  

 

3. Results: 

 

There was more of the male population(71.43%) 

than female(28.57%) in this study as shown in bar 

graph(figure 1). In (figure 2) the patients were aged 

between 12-14 years old in which 42.86% were 12 

years old, 28.57% were 13 years old and 28.57% 

were 14 years old . In (figure 3) the maximum 

duration of treatment patients underwent was 7 

months (14.29%) and minimum treatment 

underwent by patients was 3 months(28.51%). In 

(figure 4) the type of the treatment most of the 

patients underwent the twin block appliance 

therapy(57.14%) for class 2 malocclusion. In (figure 

5) the pretreatment lateral cephalometric record 

shows the highest value of measurement of lateral 

incisors proclination was 100-100.99° (28.57%) . 
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Figure 1: The bar graph depicted the frequency distribution of gender of patients. According to the chart 28.57% 

of the participants were female and 71.43% of the participants were male. 

 

 

 
Figure 2: The bar graph depicted the frequency distribution of age of patients. According to the chart 42.86% of 

the patients were 12 years, 28.57% of the patients were 13 years and 28.57% of the patients were 
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Figure 3: The bar graph depicted the frequency distribution of duration of the treatment the Patients underwent. 

According to the chart 28.57% of the patients underwent 3 months, 14.29% of the patients underwent 4 months, 

14.29% of the patients underwent 5 months, 28.57% of the patients underwent 6 months and 14.29% of the 

patients underwent 7 months. 

 

 

 
Figure 4: The bar graph depicted the frequency distribution of the type of the treatment the Patients underwent. 

According to the chart 14.29% of the patients underwent fixed twin block appliance , 57.14% of the patients 

underwent twin block appliance, 14.29% of the patients underwent twin block appliance with headgear, 14.29% 

of the patients underwent twin block appliance with screw arch expander. 
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Figure 5: The bar graph depicted the frequency distribution of pre-treatment cephalometric X-ray measurement 

of lower incisors proclination of the Patients. According to the chart 28.57% of the patients has between 97- 97.99° 

of lower incisors proclination , 14.29% of the patients has between 98-98.99° of lower incisors proclination, 

28.57% of the patients has between 99-99.99° of lower incisors proclination , 28.57% of the patients has between 

100- 100.99° of lower incisors proclination  

 

 

 
Figure 6: The bar graph depicted the frequency distribution of post-treatment cephalometric X-ray measurement 

of lower incisors proclination of the Patients. According to the chart 42.86% of the patients has between 95- 
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95.99° of lower incisors proclination , 14.29% of the patients has between 96-96.99° of lower incisors 

proclination, 28.57% of the patients has between 97-97.99° of lower incisors proclination ,14.29% of the 

patients has between 98-98.99° of lower incisors proclination which is reduced than pretreatment measurements. 

 

4. Discussion: 

 

In a study the functional appliances show clinically 

important treatment modalities that have lasting 

effects on growth of the mandible and  for the 

treatment of Class II malocclusion which include the 

proclination of incisors and molar relationship also 

and the reduction of an increased overjet (26). In a 

study accurate diagnosis of the lower incisor by 

evaluating its proclination,is deferred due to its 

structures which influence and also affect its 

measurements (27). 

  

In a study  shows 6.6° of proclination of lower 

incisors and by Asad shows 7.7° of proclination of 

lower incisors which is very higher than the duty 

which is based on the reference planes used in the 

present study, had an average proclination of the 

lower incisor is 4.8°. Therefore, there are some  

variations in the values that are obtained for each 

plane (28) . In a study the lowest and highest procli-

nation, respectively (1.2° ± 7 y 8°± 6) were given by  

McHorris and FMIA angles. From this we can 

understand that there is an altered incisor 

measurement that can depend on the reference plane 

used in the studies (29). A study shows that there is 

a low correlation between the other planes and  

FMIA and its large difference is measured with 

other groups because of the fact that the 

measurement may also be affected by the position 

and rotation of the mandible itself (30).  

 

In a study they have reported that the orthodontic 

treatment has been used as a noncompliance 

appliance that causes an important treatment 

correction of the sagittal discrepancies. This 

correction is related to different output of the 

treatment as glenoid fossa remodeling, mandibular 

growth increasing and also the lower incisor 

proclination(31). In a study, using a tooth inclination 

protractor the lower incisor proclination is 

constantly shown as over scored by 2.57 degree . In 

a study by Marsico et al. because of the lesser level 

of compliance of the patients so in that study they 

decided to use the twin block which is  a removable 

or fixed appliance that could have shown  better 

results in the lower incisor proclination(32).  

 

In a study the twin block appliance could be  treats 

only with Class II intermaxillary traction fixed 

appliances, nevertheless, the disadvantages with this 

treatment modalities are that it may be lead to 

proclination of the lower incisors and molar 

correction so the  Class I occlusion could be difficult 

to achieve. But in this study the reduction in  

proclination of lower incisors is achieved by twin 

block appliances used with fixed appliances(33). In 

a study  dentoskeletal charges were compared with 

Forsus fatigue resistant device and powerscope class 

II corrector they concluded that the Powerscope 

group had a higher amount of lower incisor 

proclination in comparison to the Forsus group(34).  

 

5. Conclusion: 

 

The pre and post operative record of patients shows 

significant reduction in the lower incisors 

proclination of class 2 malocclusion patients 

undergone twin block appliance therapy for 

different durations. There is no statistical significant 

difference between and male and female patients. 
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