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ABSTRACT: 
Abstract 

Background: To study the correlation of occlusal-plane-inclination with condylar displacement in different skeletal classes. 

Materials & methods: A total of 50 subjects were enrolled. They were divided into different skeletal classes as - Class I- 27 

subjects (54%), Class II-16 subjects (32%), Class III-7 subjects (14%). The results were analysed using SPSS software. 

Results: A total of 45% of patients showed condylar displacement while the remaining 55% did not show any condylar 

displacement. The majority of patients in the skeletal class II (n=8/50%) had condylar displacement. The degrees of occlusal 

displacement in the upper anterior occlusal plane in all patients were from 66.8 to 92.6 and for the upper posterior occlusal 

plane in all patients from 58.6 to 94.2. Conclusion: Correlation between anterior occlusal plane and posterior occlusal plane 

with condylar displacement is highly significant (Class II>I>III).  
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INTRODUCTION  

The correct orientation of the occlusal plane plays a 

vital role in optimal esthetic achievement. In the 

natural smile, the incisal tips follow the curve of the 

lower lip. This effect is an expression of a correctly 

oriented occlusal plane; if the occlusal plane hangs 

posteriorly, the lip-line viewed from the front will 

appear straight and contribute more than any other 

factor to the so-called ‘denture look’. With the 

occlusal plane correctly oriented, however, the natural 

anterior curve will be achieved almost automatically 

and contribute a proper sense of perspective to the 

dental composition. 1 The plane of occlusion, forms 

an essential part of the concept of mechanically 

balanced articulation. 2 The position of occlusal plane 

in denture wearers should be as close as possible to 

the plane, which was previously occupied by the 

natural teeth. 3 Such position of the occlusal plane 

provides normal function of the tongue and cheek 

muscles, thus enhancing the denture stability. 4,5 It is 

believed that teeth oriented on an occlusal plane in 

harmony with the individuals physiognomy is 

responsible, in part, all conditions being equal, for 

stable, retentive full dentures. 6 

Skeletal class III malocclusion is one of the most 

difficult problems faced by orthodontists. 7 Aesthetics 

is always the primary complaint in patients with class 

III malocclusions. Skeletal class III malocclusion is 

caused by undergrowth of the maxilla, overgrowth of 

the mandible, or a combination of both. 7,8 The highest 

prevalence of class III malocclusion in the population 

of East Asia 16.59% and Southeast Asia (Javanese 

ethnic included) 15.69%. 9 

The form and inclination of the OP hold individual 

characteristics and are connected not only with the 

function of the stomatognathic system but also with 

the esthetics of dentofacial appearance. A functional 

correlation between the inclination of OP and the 

masticatory closing path has been observed. This is an 

important determinant in occlusion and one of the 

contributing factors to masticatory movement. 10 The 

upper smile arc is the relationship of the curvature of 

the maxillary incisal and canine edges to the curvature 

of the lower lip during the social smile, which is 
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influenced by the OP angle. By producing a 

computerized prediction of the appearance of the 

smile at differing OP angles, Batwa et al. concluded 

that changing the OP angle does affect relative smile 

attractiveness. 11 Hence, this study was conducted to 

study the correlation of occlusal-plane-inclination 

with condylar displacement in different skeletal 

classes. 

 

MATERIALS & METHODS 

A total of 50 subjects were enrolled. They were 

divided into different skeletal classes as - Class I- 27 

subjects (54%), Class II-16 subjects (32%), Class III-7 

subjects (14%). The subjects with age above 18 years 

was included. The data was collected. Complete 

history was taken and analysed. Panoramic 

radiography and lateral cephalometric views were 

recorded. The results were analysed using SPSS 

software.  

 

RESULTS 

A total of 50 subjects were enrolled. They were 

divided into different skeletal classes as - Class I- 27 

people (54%), Class II-16 people (32%), Class III-7 

people (14%). A total of 45% of patients showed 

condylar displacement while the remaining 55% did 

not show any condylar displacement. The majority of 

patients in the skeletal class II (n=8/50%) had 

condylar displacement. Amongst the patients 

classified in skeletal class I and skeletal class III there 

was an approximately equal percentage of patients 

with (w/d) and without (wo/d) condylar displacements 

(Class I: w/d n=12/44.5%; wo/d n=40/55.5%) (Class 

III: w/d n=3/42.8%; wo/d n=4/57.2%). The patient 

distribution for the condylar displacement related to 

the upper posterior occlusal plane and upper anterior 

occlusal planes respectively in all three skeletal 

classes were combined from the patients’ collected 

data.  

The degrees of occlusal displacement in the upper 

anterior occlusal plane in all patients were from 66.8 

to 92.6 and for the upper posterior occlusal plane in 

all patients from 58.6 to 94.2.  

 

DISCUSSION 

The occlusal plane forms following the establishment 

of occlusion. In a growing facial skeleton, the position 

of OP is determined largely by the vertical growth of 

the maxillary teeth, and the inclination of the OP is 

determined largely by the growth of the dentoalveolar 

bone. 12 Besides the growing factors mentioned above, 

the maintenance or changing of the OP during 

orthodontic treatment depends on mesial molar 

movement, vertical control of the maxillary and 

mandibular molars, and extrusion and intrusion of 

incisors. 13 Hence, this study was conducted to study 

the correlation of occlusal-plane-inclination with 

condylar displacement in different skeletal classes. 

In the present study, a total of 50 subjects were 

enrolled. They were divided into different skeletal 

classes as - Class I- 27 people (54%), Class II-16 

people (32%), Class III-7 people (14%). A total of 

45% of patients showed condylar displacement while 

the remaining 55% did not show any condylar 

displacement. The majority of patients in the skeletal 

class II (n=8/50%) had condylar displacement. 

Amongst the patients classified in skeletal class I and 

skeletal class III there was an approximately equal 

percentage of patients with (w/d) and without (wo/d) 

condylar displacements (Class I: w/d n=12/44.5%; 

wo/d n=40/55.5%) (Class III: w/d n=3/42.8%; wo/d 

n=4/57.2%). A study by Greven M et al, investigated 

the correlation between different skeletal classes, 

functional condylar displacement and the inclination 

of the upper posterior and upper anterior occlusal 

planes. 150 patients out of a total of 700 were selected 

for the study based on recorded occlusal parameters, 

both genders from 18 years. The majority of patients 

show an aboveaverage steepness of occlusal plane 

(upper posterior occlusal plane more than the anterior 

one). Over average steep Anterior Occlusal Plane 

(AOP) and Posterior Occlusal Plane (POP) is 

significantly correlated with retrusive mandibular/ 

condylar displacement in all skeletal classes, whereas 

in Skeletal class II the correlation is highly significant 

(Class II>I>III). 14 

In the present study, the patient distribution for the 

condylar displacement related to the upper posterior 

occlusal plane and upper anterior occlusal planes 

respectively in all three skeletal classes were 

combined from the patients’ collected data. The 

degrees of occlusal displacement in the upper anterior 

occlusal plane in all patients were from 66.8 to 92.6 

and for the upper posterior occlusal plane in all 

patients from 58.6 to 94.2. Another study by Li JL et 

al, studied the inclination of the occlusal plane (OP) is 

related to facial types and experiences physiological 

growth-related changes. A sample of 90 Caucasians 

patients was skeletal-classified into three (n = 30), and 

pre- and post-treatment cephalograms were digitized. 

Six linear and 8 angular cephalometric measurements 

were selected. The changes of OP inclination within 

each group and the differences among the three 

groups pre- and post-treatment were compared with 

paired t test and ANOVA test, respectively. The 

comparison and correlation between BOP and FOP 

were analyzed with paired t test and coefficient of 

correlation, respectively. The BOP angle increased in 

all of the three groups but only had statistically 

significant differences in skeletal class II patients in a 

mean of 1.51° (p < 0.05). The FOP-SN angle showed 

stability (p > 0.05) in all three groups. The inclination 

of FOP was closely related to that of BOP (p < 0.001) 

but revealed discrepancies in each group. 15 Moreover, 

in the majority of cases a steep posterior occlusal 

plane provides a significantly higher chance for the 

occurrence of laterotrusive and mediotrusive or even 

retrusive posterior interferences, 16 again making an 

avoidance-which in turn will lead to more 

compensatory necessity of the system to increase the 
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activity of the neurological system, enhanced muscle 

activity and condylar displacement. 17 According to 

Sato’s concept 18 about the skeletal class II pattern 

with a steep posterior occlusal plane and also 

reiterating the rapid historical increase of the class II 

incidence, we conclude that it is highly important to 

determine the upper posterior and anterior occlusal 

planes for a complex and detailed diagnosis. 19 

 

CONCLUSION 

Condylar displacement was found in majority of 

patients with different skeletal classes. Correlation 

between anterior occlusal plane and posterior occlusal 

plane with condylar displacement is highly significant 

(Class II>I>III).   
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