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ABSTRACT 
Objective: To find the comparative analysis of incisor positioning and alveolar bone thickness using lateral cephalograms. 
Study Design: Cross-sectional analytical study 
Place and Duration of Study: Department of Orthodontics, Bacha Khan College of Dentistry, Mardan from 4th August 2021 to 
31st December 2021. 
Methodology: Fifty class II malocclusion participants were enrolled having deviation from 1mm of root positioning. Lateral-
cephalometric images were taken and compared with standard 50 normal optimal occlusions. L1-lab to L1 ling distance was 
added for calculating the total mandibular alveolar process thickness and wits calculated. The inclination between maxilla and 
mandibular central incisor and was measured through formation of acute angle between teeth long axes and perpendicular line 
with occlusal plane. 
Results: In cases of class II malocclusions majority of the patient were within the age of 15-30 years with a mean age as 
38.3±3.9 years. Wits was -0.72±2.5 in normal optimal occlusion verses 2.47±1.88 in class II malocclusion. 
Conclusion: A significant variance was observed between alveolar (AV) processes of class II malocclusion patients with their 
comparative lateral cephalogram imaging of normal optimal occlusion. 
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INTRODUCTION 
Lateral cephalogram (LC) is commonly applied in central incisor 
positioning as a diagnostic tool in orthodontic surgeries. The 
predisposition of central-incisors and its association with alveolar 
bone in surrounding area required assessment before any decision 
for treatment which involves AP movement of incisor inside the 
jaws. Considering orthodontic movement of teeth alveolar bone is 
considered as limitation factors which can result in fenestration or 
as well as dehiscence.1–10External root resorption is also deeply 
affected by the contact of incisor-roots with the cortical-bone.11-13 
 The protrusion as well as maxillary-incisors vestibularization 
might result into dehiscence of cortical labial bone. The retraction 
of teeth in addition also effects the palatal-bone plate. This effect 
can be resolved by returning the teeth in their actual position. 
Scheming the tooth limited movement pre orthodontic treatment 
can be highly significant especially in cases where severe 
discrepancies in maxilla or mandible bone skeleton is required.13 
 In the present study the positioning of central-incisors of 
maxilla and mandible were analyzed through lateral cephalogram 
considering their long axis predisposition and their AP root 
positioning in comparison to alveolar bone. The main purpose of 
this study was to identify any anatomical association between 
incisors roots present in center as well as alveolar-bone 
specifically in individuals who are not treated and are with or 
without malocclusions. 
 

MATERIALS AND METHODS 
This cross-sectional analytical study was conducted at Department 
of Orthodontics, Bacha Khan College of Dentistry, Mardan from 4th 
August 2021 to 31st December 2021. A total of 50 participants 
were registered who had a deviation from 1mm of root positioning 
with 5% margin of error, 1.5mm standard deviation and 80% as 
power of test. This study was approved through Ethical Board prior 
its initiation. Lateral-cephalometric images were taken and 
compared with standard 50 normal optimal occlusions. Patients 
having nil orthodontic treatment history were included in this study. 
The quality of imaging was not sacrificed in this study. Patients 
who were selected were between the age group of 15-40 years. 
Age, gender, incisor root positioning, dispositioning was entered in 
a well-organized questionnaire. Class II malocclusions who came 
for treatment were undergone lateral cephalogram. Patients with 
class II molar association ≥3mm at one or both of the sides were 
included in the study. The lateral-cephalograms were manually 
traced using a pencil over an acetate paper by the examiner. The 
inferences were then made from the traced structure about maxilla, 

inner/outer cortical-surfaces, mandible, 1stmolars, as well as 
incisors present in center. Furthermore, the occlusal planes, edges 
of incisor, root-apices, long axes of incisor, maxillary-incisor and 
root midpoint were further identified. The measurements of roots of 
maxilla central incisor were performed by considering distance 
midpoint of root to outer cortical-surface specific to labial and 
palatal sides and perpendicular with long tooth axis of the alveolar 
process. Further alveolar-process thickness of maxilla as well as 
root positions of mandibular incisors in center was also analyzed. 
L1-lab to L1 ling distance was added for calculating the total 
mandibular alveolar process thickness, whereas the inclination 
between maxilla and mandibular central incisor was measured 
through formation of acute angle between teeth long axes and 
perpendicular line with occlusal plane. Wits-appraisal was 
performed for assessing AP jaw association. Data was analyzed 
by SPSS version 25.0 using independent t test with p value less 
than 0.05 as significant. 
 

RESULTS 
The present study presented that 36% normal optimal occlusion 
were within the age of 15-30 years while 64% were in 31-40 years. 
In cases of Class II malocclusions majority of the patient were 
within the age of 15-30 years followed by 31-40 years. The mean 
age was 27.1±4.5 years in normal optimal occlusion standard 
control while it was 38.3±3.9 years in class II malocclusion 
patients. There were more males than females in both groups 
(Table 1). 
 The study showed a significant variance between Alveolar 
(AV) process thicknesses of class II malocclusion patients with 
their comparative lateral cephalogram imaging of normal optimal 
occlusion. Similarly, the wits analyses also showed a significant 
variance in Class II findings (Table 2). 
 
Table 1: Age and gender comparison of normal optimal occlusion with class 
II malocclusion 

Variable Normal optimal occlusion 
(n=50) 

Class II malocclusions 
(n=50) 

Age (years) 

15-30 18 (36%) 30 (60%) 

31-40 32 (64%) 20 (40%) 

Gender 

Male 28 (56%) 27 (54%) 

Female 22 (44%) 23 (46%) 

 
 The class II malocclusion in mandibular and maxillary 
imaging showed significant difference than normal optimal 
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occlusion images with their labial values higher in mandibular 
Class II against mandibular normal optimal occlusion, while it was 
vice versa in maxillary Class II in comparison with maxillary normal 
optimal occlusion. Considering palatal/lingual values it was lower in 
mandibular and maxillary Class II than normal optimal occlusion 
(Fig. 1). 
 
Table 2: Comparison of incisor position and alveolar bone thickness in 
normal optimal occlusion with class II malocclusion 

Variable 
Normal optimal 
Occlusion 

Class II 
malocclusions 

P value 

Maxilla AV 10.32±1.0 9.81±1.1 0.032 

Mandibular AV 10.4±2.2 11.1±2.0 0.09 

U1 pal 6.5±1.0 6.2±1.23 0.3 

U1 lab 3.85±0.5 3.5±0.49 0.008 

L1 ling 5.3±1.2 5.0±1.1 0.3 

L1 lab 5.0±1.39 6.2±1.8 <0.01 

Wits -0.72±2.5 2.47±1.88 <0.01 

U1 incl 28.2±4.7 27±9.2 0.57 

L1 incl 19±5.1 22±6.2 0.03 

 

 
Fig. 1: comparison of labial and palatal/lingual values in normal optimal 
occlusion with class II malocclusion 

 

DISCUSSION 
Lateral cephalogram is commonly applied in central incisor 
positioning as a diagnostic tool in orthodontic surgeries.14 
Cephalometric values provides useful information in orthodontic 
practices. Cone-beam computed tomography is also used but it 
cannot still replace cephalometric radiography due to sufficient 
reported data.15 De Angelis showed the alveolar bone (AB) 
bending capacity and it highlighted that AB retained its 
morphological properties as it moves along fixed position and 
axis.16 Melsen17 demonstrated that resorption mainly occurs at 
compression site and also reduce activity in tension zone. One 
study also suggests that incisor inclination also elevates the 
chances of alveolar bone loss.18 
 Root resorption is determined as a common and the most 
reported side effect of orthodontic treatment, mainly with tooth 
movement. Kaley and Phillips19 showed that contact between 
cortical bone and root is critical for root resorption. Therefore, bone 
width of alveolar should be carefully determine and consider before 
the treatment that can be the cause of root resorption. Al-Abdwani 
et al20 and Al-Nimri et al21 reported incisal inclinations but did not 
focus on alterations caused by vertical and sagittal movement of 
incisor. Al-Abdwaniet al20 also states that inclinations also lead to 
significant change in horizon plate. On the other hand, Hassan et 
al22 and Sun et al23 showed contrasting results and proved that no 
inclination is observed due to vertical and horizontal 
displacements. 
 

CONCLUSION 
A significant variance between alveolar (AV) process of class II 
malocclusion patients with their comparative lateral cephalogram 

imaging of normal optimal occlusion. There was a significant 
variation in U1 lab, L1 lab, wits and L1 incl values of class II 
malocclusion against standard normal optimal occlusion. 
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