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Abstract

The aim of this study was to highlight the current dilemma of gonial angle measurement on orthopantomograms and lateral cephalograms of adults with different skeletal
malocclusion types. The sample consisted of 50 Class I, 50 Class II and 50 Class III (25 males and 25 females for each group) orthopantomograms and cephalograms
obtained from previously treated orthodontic patients. For each malocclusion group, the angle between Tweed’s mandibular plane and the tangent from the line running
along the gonion to the distal point of the condyle was measured on the right and left sides on orthopantomograms and the superimposed images of the mandible on
cephalograms. Paired t-test demonstrated no significant difference between the values of gonial angles determined by cephalograms and orthopantomograms in Cl I
patients. Pearson correlation also showed a high correlation between gonial angle values measured on the two diagnostic tools in Cl I patients. In Cl II and Cl III patients,
statistical analysis showed a significant difference between the gonial angles defined by cephalograms and orthopantomograms. Orthopantomograms can be used for
determining gonial angle as accurately as cephalograms in Cl I patients. Hovewer, orthopantomograms are not appropriate tools for measuring the gonial angle in CI II

and Cl 1II patients.
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Introduction

Evaluation of growth pattern is of critical importance in orthodontic
diagnosis and treatment planning. The gonial angle is a significant
indicator to assess mandibular steepness and the growth pattern in
patients; giving deserving information about vertical positions of
the jaws and facial asymmetry. [1] It is a valuable marker while
giving distinctive decision of orthodontic treatment or orthognatic
surgery in an orthodontic patient. The downward and backward
rotation of the mandible is called as a high angle in patients who
showed increase of gonial angle. A low angle describes upward
and forward rotation of mandible that appears decreased of gonial
angle on patients. [2] The gonial angle is one of the determinative
factor while specifying treatment approaches like extraction
decision in C1II patients and surgery decision in C1 III patients. [3]
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The gonial angle can be measured on both orthopantomograms
and cephalograms. Orthopantomogram is frequently used in
orthodontic practice to provide important information about the
teeth, their axial inclinations, maturation periods and surrounding
tissues [4]; and also has relatively low radiation exposure. [5]
Cephalograms can provide information about vertical, sagittal and
transversal relations of the upper and lower jaws according to the
skull base; the relationship between the upper and lower jaws, and
the inclination of the teeth. However, the right and left sides can
not be displayed separately in these x-rays, so it is insufficient to
give definite information. [6] Although the gonial angle is usually
measured from cephalograms, panoramic radiographs is being
used gradually for jaw evaluation. [7] Some studies have shown
that the left and right gonial angles can be separately measured by
orthopantomogram which is a simple and repeatable radiographic
method. [4] Hovewer, there is a lack of research in the literature
examining orthopantomograms’ ability of determining skeletal
patterns. If proven, the accuracy of orthopantomograms to
determine gonial angle would provide clinicians to evaluate growth
pattern of a patient without the need for an extra x-ray; and also
helps general dentists while directing the patients to specialists.
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Therefore, the aim of this study was to compare the efficiency
of orthopantomograms and cephalograms in the measurement of
gonial angles for all skeletal malocclusion types.

Material and Methods

Patients

A total of 150 orthopantomograms and 150 cephalograms (50 CI
I, 50 C111, 50 Cl1 III for each group) of patients referred to our
orthodontic department were selected. The study was approved by
the Institutional Ethical Committee of Ondokuz Mayis University.
Subjects with a craniofacial malformation or a facial asymmetry;
or radiographs with technical or exposure faults were excluded
from the study. All radiographs were obtained with the same
digital machine (Sirona, XG 3, Munchen, Germany) at the Oral
and Maxillofacial Radiology department of OMU Dental Faculty.
The radiographs had to be taken by the same apparatus and same
technician, and patients in natural head position. The skeletal
pattern of the subjects were detected measuring SNA, SNB and
ANB angles on the cephalograms in the sagittal plane; and then
grouped with respect to skeletal malocclusion types.

In both radiographs, the gonial angle is determined from two
tangents which were drawn from the inferior border of the
mandible (Tweed’s mandibular plane) and posterior borders of
condyle and ramus of both sides, considering that the symphysis
was not visible on orthopantomograms (Figure 1-Figure 2) The
gonial angles were measured by using a software programme
(Turcasoft, Samsun, 2012) and recorded. To determine the
intraexaminer error, all measurements were repeated by the same
examiner 2 weeks apart, and Dahlberg’s formula was used. Error
variance was found not to exceed 0,24° in all the measurements.

Statistical analyzes

The SPSS for Windows statistical package version 23.0 (SPSS Inc.,
Chicago, IL) was used for all descriptive statistics and analyses.
The level of significance was set to P<.05. Since the data were
normally distributed, multiple comparison tests (ANOVA) and
Tukey tests were used to determine differences among and between
the three groups. Independent t-test was performed for comparison
of orthopantomogram and cephalometric measurements. Mean
values and standard deviations were calculated for all the
parameters. Pearson correlation was applied for comparing the
correlation of different variables. Statistical power analysis was
performed to calculate the number of samples for %96 confidence
interval.

Figure 1. Measurement of the gonial angle in orthopantomogram
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Figure 2. Measurement of the gonial angle in cephalogram

Results

Statistical power analysis was used to determine the required
number of samples as the power of the test at 97%. The study
sample consisted of 150 subjects that were distributed homogenous
into three groups in terms of age and gender. The groups were
classified as follows: C11 50 subjects (mean age: 17,77+ 2,42), C1 11
50 subjects (mean age: 17,81+2,52), C1 III 50 subjects (mean age:
17,50+2,43). Each group consisted of 25 males and 25 females.
Tables 1, 2 and 3 compare the mean value and standard deviation of
the gonial angle measured by orthopantomogram and cephalogram
in different genders and different types of malocclusion.

Comparison of the Gonial Angle Between Right and Left Sides
of Orthopantomograms

In orthopantomograms, the mean value of the right gonial angle
was 127,93°, with a standard deviation of 8,22° and the mean
value of the left gonial angle was 127,84° with a standard deviation
of 8,24° in CI I patients; with no statisticaly significant difference
(Table 1). Similarly, no significant difference was found between
the right and left gonial angles measured in orthopantomograms of
CI IT and CI1 III patients (P = 0.712)

Comparison of the Gonial Angle Between Orthopantomograms
and Cephalograms

In Cl I patients, the mean value of the gonial angle was measured
127,89+£7,96° in orthopantomogram and 127,77£7,87° in
cephalogram. No statistically significant difference was observed
with respect to the diagnostic tool used. (p=0,774) In addition, a
high correlation was found between the orthopantomogram and
cephalogram gonial angle measurements (r=931). In C1 II patients,
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the mean value of gonial angle was measured 127,07+6,42° in
orthopantomogram and 129,75+7,30° in cephalogram. In CI III
patients, the mean value of gonial angle was measured 131,97+6,31°
in orthopantomogram and 132,924+6,95° in cephalogram. The
differences between the measurements were found statisticaly
significant for both CI II (p=0,00) and CI1 III (p=0,41) patients.
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and males in the gonial angle measured using these 2 diagnostic
tools in both CI1 II and Cl1 III patients. (Table 3)

Table 1. Comparison of the gonial angle between right and left sides of ortho-
pantomograms

N Mean-st.dv p value
(Table 2)
Right 50 127.93+8.22
ClI 0.881
Comparison of the Gonial Angle Between Genders Left 30 127.84+8.24
In CI I patients, the mean values of the external gonial angle in Right 50 126.24+6.39
ClII 0.208
orthopantomogram measured between .females anq males were Left 50 127 8946.65
127,49+7,76° and 128,28+8,30, respectively. The difference was
e P _ Right 50 131.58+6.62
not statisticaly significant. (p=0,686) There was also no gender 0.563
difference in the gonial angle value in cephalograms. Further, no 50 132.36+6.83
statistically significant difference was observed between females
Table 2. Comparison of the gonial angle between orthopantomograms and cephalograms
ClI ClII ClIII
Mean-st.dv p value Mean-st.dv p value Mean-st.dv p value
OPG 127.89+7.96 127.07+6.42 131.97+6.31
0.774 0.000 0.041
CEPH 127.77+£7.87 129.75+7.30 132.92+6.95
st.dv: standart deviation
Table 3. Comparison of the gonial angle between genders
ClI CliI Cl1II
Mean-st.dv p value Mean-st.dv p value Mean-st.dv p value
Male 128.28+8.30 126.90+6.96 132.06+6.55
OPG 0.686 0.853 0.916
Female 127.49+7.76 127.24+5.96 131.87+6.20
Male 128.33+8.53 128.64+7.39 132.75+7.54
CEPH 0.279 0.287 0.860
Female 127.20+7.28

st.dv: standart deviation

Discussion

This study was performed to assess and compare the measurement
of the gonial angle in orthopantomograms and cephalograms in
adult patients with different skeletal malocclusion types. There is
a certain variation in the size of the gonial angle depending on
the measurement method used. [7] Gonial angle can be measured
either by drawing the horizontal side of the gonial angle formed by
the tangent to the lower border of the mandible or a line passing
through the gnathion. Because of the limited visibility of the
gnathion in an orthopantomogram, it might result in an inaccurate
measurement of the gonial angle. [8]

Althoughthe majority of studies have shownthat orthopantomogram
is a reliable and accurate method to determine the gonial angle
[4,6,8], the majority of the samples used in these studies were not
allocated according to their skeletal malocclusions. Oksayan et
al. [9] concluded that orthopantomogram results were as reliable
as lateral cephalograms in all Angle classifications. Hovewer, in
the present study, orthopantomogram measurements were similar

with the cephalometric measurements just in Cl I patients. The
gonial angle value showed a significant difference between the two
radiographs in Cl11I and C1III patients. Researchers revealed a great
individual variation in gonial angle distortion and showed that the
gonial angle differs by age and different types of malocclusion.
[10-12] In orthopantomograms, magnification does change from
the anterior region to the posterior region of the dentition and
the object depth. [13] Considering the sagittal relationship in CI
II and CI III patients viewing from the frontal plane, it could be
suggested that the changing depth of the mandible could affect
the gonial angle size. Therefore, significance between the gonial
angle measurements in Cl II and CI III patients may be due to the
distortion in radiographs.

In our study, gender did not have a considerable effect on the
gonial angle in both radiographs. Similar results were obtained
by Shahabi et al. [14] and Upadhyay et al. [15]; who concluded
that no gender differences was found between the two type of
radiographs. Some previous studies have reported a difference
in gonial angle value between genders. [9,16,17] Larazabal et
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al. [18] stated that gender differences in the gonial angle value
depended on the age of the patients. Ghosh et al. [19], Bhardwaj et
al. [20], Huumonen et al. [21], and Xie and Ainamo [22] reported
that females had a larger gonial angle, which might be due to the
impact of masticatory forces. As a result of our study, the gonial
angle value was not statisticaly significantly different between the
right and left sides of orthopantomograms, which is in agreement
with the results of the previous studies. [4,8,14]

Orthopantomograms are useful tools to determine growth direction
through the measurement of the gonial angle and therefore to
establish vertical growth problems. Orthopantomograms also
provide more accurate information about both right and left
sides of gonial angles of a patient avoiding the influence of the
superimposed images found on cephalograms. [9] The ability to
detect the growth direction from the orthopantomograms will be
beneficial because the majority of dentists require this diagnostic
tool during routine dental examinations.

Conclusion

Orthopantomograms, which is an already available tool, can be
recommended for the determination of the gonial angle just in Cl
I patients. Hovewer, cephalograms still appears the better choice
for the accurate measurement of the gonial angle in Cl II and Cl
III patients.
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