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ABSTRACT:
Objective:To compare and find out the possible application of OPG for gonial angle and compare it with cephalogram in
Orthodontic patients of a Public Sector Dental Institute.
Materials and Methods:In this descriptive retrospective study lateral cephalograms and OPG of 103 patients, 27 males and
76 females were analyzed. The gonial angle was determined in panoramic radiographs by two tangents drawn from the condyle’s
posterior borders and right and left ramus and inferior border of the mandible. Landmarks in the cephalogram were identified
and spotted. Cephalometric protractor and calipers were used to mark and measure the angles. Angles and other parameters
were rechecked to counter any missed measurement.
Results: In lateral cephalograms the mean value of gonial angle was 121.77° and in panoramic radiographs 122.18°. In females,
the difference among the mean gonial angle in both radiographs was 1.20 and in males 1.224 while difference among the two
genders was 0.02°. As P > 0.05 for all the variables stated above, these differences were not significant.
Conclusion: OPG may be considered to evaluate the gonial angle as correctly as a lateral cephalogram because in the values
of gonial angles measured in both radiographs there was non- significant difference. The plus point in OPG is that it is more
accurate in evaluating patient’s gonial angles without any overlaid images.
Keywords: Gonial angle, Cephalograms, Orthopantomogram, Orthodontic treatment, Dental institute

INTRODUCTION:
In orthodontics to get the information regarding axial
inclinations, maturation periods, and surrounding tissues
of the teeth panoramic radiograph has been widely used.
For cephalometric measurements, another radiograph
is considered that is Lateral cephalogram. In orthodontics
treatment, planning the Gonial Angle is extensively
considered. The gonial angle is the angle between an
imaginary tangential line along the inferior border of
the mandible and along the posterior border of the
mandibular ramus.1

History, clinical examination and diagnostic records
counting radiographs, photographs and dental casts’
evaluation are the key sources, from where orthodontic
diagnostic records are taken. All the patients undergoing
orthodontic treatments have cephalograms and orthop-
antomogram (OPG). Vertical and Horizontal relationship
of five main functional components of face include the
cranium and cranial base, skeletal mandible and maxilla,
alveolar process and the mandibular dentition.

To get significant data about dentition, their growth
phases, neighboring tissues and axial inclinations
panoramic radiography is considered in orthodontics.
For complete evaluation of dental occlusion, hard tissue
correlation and soft tissue proportion radiographs are
required.For cephalometry presently, lateral and antero-
posterior projections are in practice. Determining
individual gonial angles is challenging, in this method,
because other images are superimposed in lateral
cephalograms. However, in Panoramic imaging this
problem does not occur and for jaw investigations and
evaluation it is in use on a very high scale. Both the
vertical and horizontal relationship of these structures
is equally important because the planning of treatment
and the result of treatment is affected by pattern of
growth of the patient and the vertical relationships.2 For
the craniofacial complex and craniofacial disorders,
diagnosis of the external gonial angle is the significant
angle. Gonial angle is one of the vital factors giving a
sign about the vertical parameters and symmetry of the
facial skeleton.3

In 1961 a Professor from University of Helsinki named
Yrjö Paatero introduced panoramic radiography. To get
significant data about dentition, their axial inclinations,
development stages and adjacent tissues panoramic
radiography is regularly recommended in orthodontics.
By quality of its ability to take a solitary picture of the
entire oral cavity, jaws, sinuses-panoramic, temporoman-
dibular joints, radiography forms an essential orthodontic
screening tool. Studies inspecting panoramic radiographs
as a source of exploring skeletal patterns are deficient
in the orthodontic studies. In OPG the problem of
superimposed images are negligible as compared to
cephalograms and it can be used for better measurement
and evaluation.4The aim of the current research is to
compare and find out the possible application of OPG
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for gonial angle and compare it with cephalogram of
orthodontic patients in a public sector dental institute
of Karachi.

MATERIALS AND METHODS:
Records of Lateral cephalograms and OPG of 103
patients from August 2014 to January 2015 were taken
from the Department of Orthodontics,. Dow University
of Health Sciences. There were 27 males and 76
females.The mean age was 16.24 years with an age
range from 11 to 30 years.The standard for assortment
of patient`s radiographs were as follows: the OPG and
Lateral cephalogram should be of superior quality and
clear with same X-ray machine used to take all
radiographs and in natural head position (NHP). Good
quality radiographs were selected and cellulose acetate
sheets were used for tracing with a pencil number 2H
by a single operator. Landmarks in cephalogram were
identified and spotted. Cephalometric protractor and
calipers were used to mark and measure the angles.
Angles and other parameters were rechecked to counter
any missed measurement.The gonial angle was found
out in panoramic radiographs from two tangents drawn
from the condyle’s posterior borders,right and left ramus
and inferior border of the mandible.SPSS regression
analysis and Student’s t test were applied to evaluate
statistically significant differences between the

variable.SPSS version 16 was used for statistical analysis
and probability level of P < 0.05 was considered to be
statistically significant.

RESULTS:
In lateral cephalograms the mean value of gonial angle
was 121.77° and 4.75 was the STD deviation and in
panoramic radiographs 122.18° was the mean value and
4.61 STD deviation of the gonial angle (Table 1).
Between the two genders there was no statistically
significant difference as in females gonial angle was
122° and gonial angle in males was 124°. In OPG,
122.14° was the mean value of the right gonial angle
with 4.77 standard deviation and 122.74° was the mean
value of left gonial angle with a 3.55 standard deviation.
The difference between the values of gonial angles
determined by lateral cephalogram and panoramic
radiography was non- significant. Also the difference
in right and left gonial angle was non-significant.
According to outcomes of the current study, in females
the difference among the mean gonial angle in both
radiographs was 1.22 and 1.24 in males and the difference
among the two genders was 0.02° (Table 2).
As P > 0.05 for all the variables stated above, these
differences were non significant. In linear regression
significant association is observed among the means of
gonial angle in lateral cephalometry & OPG.
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Table: 1
Range, standard deviation and mean of gonial angle in lateral cephalogram

and panoramic radiographs (OPG) in degrees

Variables

Gonial angle in cephalogram
Gonial angle in OPG
Right gonial angle in OPG
Left gonial angle in OPG

Range

112-130
110-136
110-136
110-137

STD deviation

4.75
4.61
4.77
3.55

Mean

121.77
122.18
122.14
122.74

Table: 2
Comparison of gonial angle in later cephalogram and OPG

Variable

Gonial angle in cephalogram and OPG
Right and left  gonial angle in OPG
Gonial angle in cephalogram and OPG (males)
Gonial angle in cephalogram and OPG (females)
Right gonial angle in cephalogram and OPG
Left gonial angle in cephalogram and OPG

Mean differences (degree)

-0.41
0.06
1.24
1.22
0.02
0.02

DISCUSSION:
In our study , the difference of average measurements
of external gonial angle were not significant between
lateral cephalogram and panoramic radiographs. A study
done by Mattila have stated that there is no such
difference between the gonial angle in both radiographs,
though the mean gonial angles were 127.8° and 128.6°
in panoramic and lateral cephalogram respectively.5

Shahabi  have equated the external gonial angle taken
from panoramic radiographs and lateral cephalograms
in Class I malocclusion patients. Established on the

results, they proved that panoramic radiography is as
accurate as lateral cephalogramin determining the gonial
angle.6

Application of OPGs for measurement of vertical and
horizontal angular measurement is proved by Jena.7For
mandible’s linear measurement that is menton- gonion,
gonion-condylion and menton-condylion, OPG is as
trustworthy as a lateral cephalogram and it is an
established radiological evaluation of changes
ingonialangle.8 Fisher-Brandies in his study has observed
a difference of 2.2-3.6 degree in the gonial angle between
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panoramic and lateral cephalogram and the difference
was significant.9 This result is totally opposite to the
result of our study.
Angle assessment on the left & right panoramic
radiographs makes it feasible to precisely assess the
variations at the end of orthodontic treatment.In
evaluating inclination of mandible and gonial angle, it
has been reported that panoramic radiography has a
potential. For finding out the gonial angle that is
considered to be a decent indicator of mandibular
steepness & growth direction, panoramic radiography
has been used widely.10Fatahi and Babouei have estimated
the accuracy of cephalometric measurements when
determined from an OPG.11

A comparison of actual measurements from dry skulls
and panoramic radiographic measurements showed good
association between panoramic and cephalometric
radiographs in gonial angle, whereas the minimum
correlation was observed in the length of the mandibular
body. In different growth patterns, it was seen that gonial
angle and ramus height showed highest correlation
between the two radiographs. They reported that the
capability to determine growth direction from the OPG
should be beneficial because most of the dentists demand
an OPG for patients during oral examination.12As OPG
is normally suggested by a dental surgeon during oral
checkup. It appears to be a beneficial feature of this
modality for determination of direction, so the vertical
growth tissues can be easily detected by the dentist.A
study done by Larheim also have specified that OPG
and lateral cephalograms were precise in defining gonial
angle and the difference was not significant among the
left and right sides in panoramic radiography. Several
researches have established the effectiveness for
measuring the gonial angle by panoramic radiography,
the right and left gonial angles do not overlap differing
with cephalometry.13A study conducted by Al haija have
reported the possibility that panoramic radiographs
measure mandibular inclination and steepness. Extreme
association between the measurements extracted from
both radiographs was found. They also reported that for
the measurement of gonial angle panoramic radiograph
can be a valuable tool.14A previous study by Raustia
proved that genders have irrelevant influence ongonial
angle’s size.15A variance ingonial angle of left side
among the two genders was showed by Gungor.16

However, research done by Nohadani associated
longitudinal vertical facial and dentoalveolar variations
using OPGs with measurements on lateral cephalometric
radiographs.17After using OPG to find out mandibular
symmetry in Class II malocclusion patients, by measuring
different parameters Kurt has concluded that satisfactory
outcomes can be attained with panoramic radiographs.
18Furthermore the panoramic radiographs are of low
cost and chances of radiation exposure are also fairly
low.19Multiple studies have admitted that panoramic
radiography is comparatively better in measuring gonial
angle and other important aspects needed to be in focus,
that is, there is no overlapping in right and left gonial
angles on OPG as compared to Cephalometry.1,6,14,15,

20On the contrary many researchers share the idea that
there is a person to person discrepancy in gonial angle
distortion and proves that gonial angle differs in different
classes of malocclusions in different age groups and
among genders as well.21, 22, 23,24,25

CONCLUSION:
Panoramic radiography may be considered to evaluate
gonial angle as correctly as a lateral cephalogram because
in values of gonial angles measured by cephalogram
and OPG there in non-significant difference. The plus
point in OPG is that it is far better and more accurate
in evaluating patient’s gonial angles without any overlaid
images because of the anatomical landmarks in lateral
cephalogram.  OPG may be a superior choice in evaluat-
ing gonial angle than  lateral cephalogram. Thus current
study confirms the opportunity of enhancing the clinical
usefulness of panoramic radiograph.
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