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Objectives: To compare lower incisor inclination and symphysis morphology in Class I, II & III malocclusion 
individuals.

Materials and Methods: In 120 lateral cephalometric images of adults lacking previous orthodontic 
management, heights of the mandibular symphysis (LH), buccal (LA) & lingual (LP) cortex, as well as 
inclination, were all measured. Additionally, malocclusion types (Class I, II, & III) were considered. The 
independent t-test was utilized to evaluate differences in lower incisor location and symphysis dimensions. A 
p-value < 0.05 was considered as significant. Data analysis was done using SPSS-26.

Results: The sagittal malocclusion groups differed significantly in terms of Incisor Mandibular Plane Angle 
(IMPA) and symphysis size. Because the lower incisor apex in Class III individuals was near the buccal cortex, 
the value of LA was lower & LH was higher. Because the lower incisor apex of Class II individuals was close to 
the lingual cortex, their LP value decreased, and their LH value increased.

Conclusion: The sagittal malocclusion groups differed significantly in terms of IMPA and symphysis size. 
Because the lower incisor apex in Class III individuals was near to buccal cortex, the value of LA was lower & LP 
was higher. Because the lower incisor apex of Class II patients was close to the lingual cortex, their LP value 
decreased, and their LH value increased.
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INTRODUCTION

It is evident that the dentofacial composite possesses a 
compensation system that works to maintain a balanced 
& proportionate facial structure. The remaining 
craniofacial tissues react to cover up deviations in 

either basal bone's typical growth pattern, whether 
1 it be maxilla or mandible. In an effort to create a 

normal incisor relationship, dental compensation 
conceals Anteroposterior (AP) and vertical basal bone 

2,3discrepancies.



Holdaway (1956) was the first to suggest a compensation 
mechanism related to the skeletal Class II apical base for 

4an adequate face balance.  The relative tilting of the 
upper & lower incisors results in this relationship. 
According to Goldsman (1959), the dentofacial 
complex possesses compensating or balancing property 
that maintains general synchronization & proportions of 

5 
facial patterns. To create a normal incisor relationship, 
Jacobson (1974) suggested that dento-alveolar 
compensation serves to conceal AP & vertical basal 

6bone anomalies.

The proportions of the alveolus are changed to conceal 
AP & vertical basal bone differences when either basal 

7 
bone diverges from its predicted growth pattern. The 
cortical indices of the alveolus at the incisor apex might 
be thought of as “orthodontic walls” since they define 

8
anatomical boundaries.  Which individuals can be 
effectively treated with therapy alone, who also need 
surgery, is a question that emerges. In addition to 
aesthetics, orthodontists must consider whether there is 
enough room for orthodontic tooth movement to rectify 
malocclusion with little iatrogenic tissue loss. The 
orthodontic walls must be considered when designing a 
treatment plan since they act as a barrier to tooth 
movement and a potential hotbed for adverse 
consequences as well. The borderline condition is 
classified as “orthodontic” or “surgical-orthodontic” if 

9-11
this unfavourable consequence occurs.

Our current study's objective was to examine lower 
incisor dentoalveolar compensation in individuals with 
Class II & Class III malocclusions using a straightforward, 
visualized treatment objective. This will enable us to 
assess whether there is enough alveolar bone for the 
incisors to move safely and repair anteroposterior 
skeletal abnormalities.

MATERIALS AND METHODS

This descriptive cross-sectional study was carried out 
over six months (January 2022 to June 2022) at 
Hamdard College of Medicine & Dentistry after the 
approval of the institution's Research Ethics Committee 
(NO ERC/BDS/016/2022). After obtaining written 
informed consent, a total of 120 patients with skeletal 
malocclusion who met the eligibility criteria were 
enrolled in our study via a non-probability sampling 
technique. The inclusion criterion was patients aged 
between the ages of 18 and 30 with a full dentition & no 
prior orthodontic treatment. Patients with syndromic 

conditions, prior orthodontic or maxillofacial surgery, 
craniofacial abnormalities, or root resorption were 
excluded.

OPENEPI calculator sample was used to calculate the 
sample size. The sample size was calculated by using the 

12
prevalence of malocclusion i.e. 93% , 5% margin of 
error, and 95% confidence interval. The calculated 
sample size was 101 but we included 120 patients as we 
were able to collect 120 samples during the study period 
to further increase the strength of the study.

The included patients' lateral cephalometric X-rays 
were acquired and examined. Class I, II, & III 
malocclusion participants provided 30 X-rays each. 

Class I, Class II & III Subjects: 

For the sagittal classification of malocclusions, an ANB 
angle was adopted.

Class I (control group): optimum overjet & overbite, ANB 
= 2° ± 2°.

The subjects for Class II - Class II Div 1 were chosen, 
ANB = >4°

ANB < 0° with edge-to-edge incisor relation for Class III.

All lateral images were taken from the similar digital 
center to prevent magnification blunder. The same 
surveyor completed all manual tracings with lead 
acetate paper & sharp pencil.

Figure 1: The position of the lower incisor: 
IMPA and extrusion.

The incisor-mandibular plane angle(IMPA), which is 
the angle between the lower incisor's long axis & 
mandibular plane, was calculated.
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Symphysis Dimensions (Figure 2)

Figure 2: The dimensions of the symphysis: 
LP, LA, and LH.

LP: Bone that is lingually posterior to mandibular 
incisor apex. lingual cortical limit to the apex of the 
mandibular central incisor along the plane parallel to the 
occlusal plane traced across the apex. 

LA: Bone that is front of mandibular incisor apex 
(labial). A line traced from the apex of the mandibular 
central incisor along a plane parallel to the occlusal 
plane extends to the limit of the labial cortex.

LH: inferior mandibular incisor apical bone. The 
smallest distance that may be traversed by a line 
perpendicular is drawn to the occlusal plane from the 
apex of the mandibular incisor to the lowest point of the 
symphysis. 

For intra-rater reliability complete cephalometric 
analysis were repeated for 20 randomly chosen 
radiographs. The business was controlled through strict 
compliance with inclusion/exclusion criteria. The Class 
II & Class III participants' measurements of specified 
dimensions were compared to same of Class I 
individuals who served as a control group. The 
independent t-test was used to evaluate differences in 
the mandibular plane, lower incisor location, & 
symphysis dimensions. P-values between 0.05 & less 

were considered as important.

RESULTS

Table 1 summarises the comparison of IMPA amongst 3 
groups. It demonstrates that class II subjects have an 
increased IMPA, while class III subjects have lower 
IMPA. Table 2 compares the dimension of symphysis 
among all 3 groups & significant differences were 
found.
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Table 1: Mean antero-posterior and vertical skeletal measurements

Parameter  Class-I  Class-II  Class-III  p -values  

Class I versus 
Class II  

Class I versus 
Class III  

Class II versus 
Class III  

IMPA  91±4.1  104±4.2  87.6±3.0  0.000  0.000  0.000  

Table 2: The comparison of symphyseal dimensions across three study groups

Parameters  Class-I  Class-II  Class- III 
p -values  

Class I versus 
Class II  

Class I versus 
Class III  

Class II 
versus Class III

 
LH (mm)  19±0.7  23±0.6  22±0.4  0.000  0.000  0.000  

LP (mm)  3.7±0.2  2.2±0.2  4.5±0.4  0.000  0.000  0.000  

LA (mm)  3.9±0.1  4.9±0.1  2.9±0.2  0.000  0.000  0.000  
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Class II Subjects (Figure 3)

Figure 3: In Class II subjects, with proclined 
incisor, the apex nears the lingual cortex

Component 1: IMPA & LA, the bone amount among the 
incisor's apex & buccal cortex increases with incisor 
proclination. LA's value decreases as the value of IMPA 
does.

Component 2: IMPA & LP, with increment in IMPA, LP 
value declined.

Component 3: LH, this changeable concludes extrusion 
of the incisor. It's greater in Class II individuals in 
comparison to Class I.

Class III Subjects (Figure 4)

In Class III subjects, with retroclined incisors, the 

apex approximates the buccal cortex.

Component 1: IMPA & LA, more ratiocination of 
incisor, bone amount among apex & buccal cortex.

Component 2: IMPA LP, with the decline of IMPA, 
LP value increased.

Component 3: LH was greater in Class III 
individuals in comparison to Class I.

DISCUSSION

Class I, II, & III skeletal malocclusions were studied by 
Handelman. All individuals with malocclusions & 
lengthy facial structures as well as Class III with normal 
features showed a decrease in alveolar width. However, 

13
sample sizes were small & heterogeneous  when the 
patients were divided into nine subgroups. The 
relationship among alveolar bone & movement of 
incisors with respect to vertical & sagittal skeletal 
structure has been studied in a few additional studies 
than Handelman's. Small and varied sample sizes were 

14–17
used.

Molina-Berlanga N et all, considered class I and III 
individuals, also found a negative correlation of LA in 
Class III similar to our study. Because class III 
individuals have lower incisor's apex close to the buccal 

9cortex.

In a previous study, it was discovered that the amount of 
bone in the incisor's apex & buccal cortex increased 
with incisor proclination in Class II participants. LA's 

18value decreases as the value of IMPA does.  The same 
results were seen in our study.

Except for a study by Maniyar et al., where major 
variations were discovered about symphyseal dimensions 
between Class I & Class II samples, Class I & Class III 

18
samples, & Class II & Class III samples,  Class III 
subjects had previously been evaluated separately in 
related publications. These outcomes matched what the 
present study discovered.

3 Dimension-Cone-Beam Computed Tomography 
(CBCT) is being used by several studies to investigate 
how lower incisor proclination affects the morphology 

15
of the alveolar bone.  Without a doubt, future 
comparisons between our findings and information 
gleaned from 3D imaging will be necessary.

CONCLUSION

The sagittal malocclusion groups differed significantly 

Figure 4. In Class III subjects, with a retrolined 
incisor, the apex nears the buccal cortex

DOI:10.33897/fujd.v4i2.366        

Vol. 4, No. 2 (July 2024)



Found Univ J Dent                                                       07 

ORIGINAL ARTICLE         

in terms of IMPA and symphysis size. Because the 
lower incisor apex in Class III individuals was near the 
buccal cortex, the value of LA was lower & LP was 
higher. Because the lower incisor apex of Class II 
patients was close to the lingual cortex, their LP value 
decreased, and their LH value increased.
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