
ABSTRACT

BACKGROUND: Variations were observed when the same parameter was analyzed in different types of 
orthodontic diagnostic records affecting our diagnosis and treatment planning. We appraised the linear 
distance from most prominent point of upper and lower incisors to AB plane from standardized photograph of 
study models and compare with lateral cephalogram.

MATERIALS AND METHODS: A total of 30 standardized photographs of study models and lateral 
cephalogram were obtained from patients who had full complement of teeth till permanent second molar's 
and  incisors fully erupted. Patients with age group of 15 to 25 years and normal overjet and overbite of 2-4 
mm were included. All the standardized photographs were loaded on a computer with Adobe photoshop and 
dolphin imaging solution 11.5. Incisor positions of upper and lower teeth were analyzed in relation to A-B 
Plane after calibrating the images.

OBSERVATIONS: A mean value of 9.40 ± 2.48mm for position of upper central incisors and 2.48±1.75mm 
for position of lower incisor in relation to AB plane was observed. Statistical analysis revealed significant 
difference in positioning of upper and lower incisors in relation to AB plane.

CONCLUSION: The perpendicular linear distance from most prominent point of upper and lower incisor were 
not the same and it was less on standardized photographs of the study models when compared with 
cephalograms. The difference between the standardised photographic study models and lateral cephalogram 
on incisor location has to be considered during orthodontic treatment planning.
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INTRODUCTION:

The synthesis and interpretation of information 

from diagnostic records concerning a patient's 

malocclusion leads to a comprehensive orthodontic 

diagnosis and treatment planning. Every specific 

diagnostic record should give an unique 

information about the characteristics of the 
[1,2]

malocclusion.

Dental casts, intra-oral and extra-oral photographs, 

panoramic and cephalometric radiographs are 

advised to be used routinely for orthodontic 

[1]
diagnosis and treatment planning.

Most clinicians in realism use cephalometrics for 

orthodontic diagnosis and treatment planning.  For 

instance, in 2002, 90% of orthodontists in the 
[3]United States routinely obtain cephalograms.

Cephalometric radiography and analysis, is 

considered to be part of the 'gold' standard for 

diagnosis at the start of orthodontic treatment. 

With introduction of computers it is now possible to 

compare some of the common things of 

cephalogram and study models. Literature suggests 

that with the help of various software's, we can 

carry out cephalometric analysis, model analysis 
[5,6]

and prediction of result of the treatment plan.

However whenever an orthodontics treatment 
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planning has to be done we observe difference in 

planning of treatment based on lateral cephalogram 

and study models individually. The possible reason 

could be attributed to the soft tissue covering the 

overlying bone on the study models at the maxillary 

and mandibular apical bases. Currently literature 

also suggests a decline in utilization of lateral 

cephalogram for orthodontic diagnosis and 
[6]

treatment planning.  Adequate information was 

not observed in pretext for comparison of study 

models and lateral cephalogram in determination 

of incisor position. Hence, an attempt was made to 

compare maxillary and mandibular incisor position 

and A-B plane. 

MATERIALS AND METHODS :

A cross sectional retrospective comparative 

photographic study on Comparison of A-B plane to 

incisor position between plaster models and lateral 

cephalogram was conducted in Department of 

Orthodontics. A total of 30 patients' digital lateral 

cephalogram and standardized photographs of 

plaster models were included in our study. The 

plaster models and lateral cephalograms of patients 

included in the study had an age group of 15 to 25 

years with a complement of fully erupted teeth from 

second molar to second molar. Only those Patients 

lateral cephalogram with normal over jet and 

overbite of 2-4 mm were included in our study. 

Plaster models and cephalograms which revealed 

tooth agenesis or supernumeraries, developmental 

anomalies, traumatic injuries or fractured upper 

and lower incisors and molars, congenitally missing 

incisors and complex craniofacial deformities or 

syndromes were excluded from our study. Soft 

copies of digital lateral cephalograms taken in 

department of oral radiology having true size only 

were included in our study.  The landmarks on 

plaster casts and lateral cephalograms were located 

by one investigator who was trained earlier to 

locate.  

Point A and point B were located on the plaster 
2models with the help of lead pencil.  After location 

of landmarks both the plaster models i.e., maxillary 

and mandibular kept in maximum intercuspation 

were placed on a glass plate at a distance of 20 cm 

6from the camera.  The standardized photograph of 

both upper and lower study models were taken 
6

keeping the occlusal plane parallel to the floor.   The 

photographs were taken with same digital camera 

(Canon Rebel XT 8.0 Megapixel, f=22). A-B plane 

was constructed on the plaster models by joining 

the landmarks point A and point B. A metal scale 

was placed besides the study model at time of 

capturing the standardized photograph figure 1.

The standardized photograph of study model and 

lateral cephalogram was calibrated with the help of 

dolphin software as observed in figure 2.

The linear distance located on the most labial 

surface of maxillary and mandibular permanent 

incisor to the A-B plane was measured on study 

models and lateral cephalogram utilizing the 

Dolphin imaging solution figure 2 and figure 3.

13

Figure 1 : Calibration of Study model utilizing
Dolphin Imaging Solution Version 11.5

Figure 1 : Measurement of incisor position
on Study model utilizing Dolphin

Imaging Solution Version 11.5
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The statistics was conducted with Spss software 
version 18. Mean value was calculated for upper 
and lower incisor position in relation to A-B plane 
was calculated for both lateral cephalograms and 
plaster models. One-Sample Kolmogorov-Smirnov 
Test was carried out to determine the difference 
amongst samples included for position of upper and 
lower incisors in relation to AB plane and for both 
lateral cephalograms and plaster models. Mann-
Whitney test was carried to determine whether 
there is any significant difference in the 
perpendicular distance of upper central incisor to 
AB plane between lateral cephalogram and study 
model. 

Results:  

The position of upper and lower central incisor in 
relation to AB Plane was analyzed on lateral 
cephalogram and plaster models. A mean value of 
9.40 ± 2.48mm for position of upper central 
incisors in relation to AB plane and 2.48±1.75mm 
for position of lower incisor in relation to AB plane 
was observed on lateral cephalogram table 1 and 
graph 1. 

TABLE 1: DETERMINATION OF SIGNIFICANCE 
FOR SAMPLES OF LATERAL CEPHALOGRAM

Graph 1: comparison of position of upper 
central incisor in relation AB plane between 
lateral cephalogram and study model

A mean value of 6.90±2.12mm for position of upper 
central incisors in relation to AB plane and 
2.12±1.09 mm for position of lower incisor in 
relation to AB plane was observed on standardized 
photographs of plaster model table 1 and graph 2. 
Positions of both upper and lower central incisor 
did not differ significantly in relation to AB plane as 
both upper and lower central incisor revealed a 
non significant difference as observed in table 2 
and 3 for lateral cephalogram and plaster model. 

Table 2: Determination Of Significance For 
Samples Of Study Model

Graph 2: comparison of position of lower 
central incisor in relation AB plane between 

lateral cephalogram and study model.
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Figure 3 : Measurement of incisor
position on lateral cephalogram
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Table-3 : Comparison of position of upper 
central incisor in relation to AB plane between 
lateral cephalogram and study model.

A significant difference was observed in the 
distance of upper and lower central incisor to AB 
plane between lateral cephalogram and a 
standardized photograph of study model. This 
observation suggested that location of upper 
central incisor in relation to AB plane varied 
significantly when both a standardized photograph 
of study models and lateral cephalograms were 
compared as observed in table 4.

Table 4: comparison of position of  lower central 

incisor in relation to AB plane between lateral 

cephalogram and study model.

DISCUSSION:

In orthodontics, discrepancies are commonly 

described in three planes namely, transverse, 

sagittal and vertical. Of these the sagittal 

discrepancies are more commonly encountered in 

day to day practice. Photographs, study models and 

radiographs are valuable tools in orthodontic 

diagnosis and treatment planning. Study model 

provide a three dimensional view, various views of 

photographs provides information of harmony 

b e t we e n  h a rd  a n d  s o f t  t i s s u e  o f  fa c e .  

Cephalometrics  helps to  discriminate a  

malocclusion caused due a skeletal, dental, soft 
[3]

tissue or combination of any of the above.  Hence 

orthodontic diagnosis and treatment planning is an 

amalgamation of all the three parameters. Angular 

and linear measurements were incorporated into 

various photographic, cephalometric and digital 

study model analyses to help the clinician for 

diagnosing these antero-posterior discrepancies. 

However during this process of diagnosis and 

treatment planning not all the findings which are 

present on the photographs may or may not 

correlate with lateral cephalogram or study 
[5,6]models.  We could find literature which tried to 

determine the difference between a lateral 

cephalogram and a study model but the 

quantification of the difference between the 

difference between  a lateral cephalogram and 
[7] study models were not substantial and clear. Even 

though study model being a three dimensional 

diagnostic aid authors have tried to correlate it to 
[6]

the lateral ephalogram.   Hence we decided to 

compare incisor position between study models 

and lateral cephalogram.

The antero- posterior position of upper incisor was 

also established by measuring the angular 

parameter between long axis of upper central 

incisor to Sella-Nasion plane. Similarly, the antero-

posterior position of lower incisor can be 

established cephalometrically. All the landmarks 

are not possible to be located in the study models 

but the landmarks Point A and Point B can be 

located in the study models. Many studies were 

carried out to determine the antero-posterior 

position of upper and lower incisor either 

cephalometrically or on study model separately. 

Reference Planes Nasion –point A,  Nasion – point B 

and Point A – pogonion are routinely used for 

determining the linear positioning of both upper 

and lower central incisor.  Among these planes all 

the landmarks were not possible to be located on 

the study models but the landmarks Point A and 

Point B can be located in the study models. We could 

not find any study which would compare both of 

them on cephalogram and study model. Hence an 

attempt was made to analyze and compare between 

the measurements of position of upper incisor to AB 

plane and lower incisor AB plane.

Positions of both upper and lower central incisor of 

all the models and cephalograms included in the 

study did not differ significantly in relation to AB 
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plane table 1 and 2.

The location of incisor was found to be more 

statistically prominent with lateral cephalogram 

table 4. 

CONCLUSION:

Incisor location was not similar for standardised 

p h o to g ra p h i c  s t u dy m o d e l s  a n d l a te ra l  

cephalogram. The perpendicular linear distance 

from most prominent point of upper and lower 

incisor was not the same and it was less on a 

standardized photograph of a study model when 

compared with cephalogram. This difference 

between the standardised photographic study 

models and lateral cephalogram on incisor location 

has to be addressed during orthodontic treatment 

planning.
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