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ABSTRACT

	 Mild facial asymmetry can occur during growth and development but if it exceeds the normal 
limit it can affect the esthetics and developing occlusion of the growing individual complicating the 
orthodontic diagnosis and treatment.The aim of the present study was to determine the prevalence of 
mandibular asymmetries during the mixed dentition in growing children of local population.
	 A retrospective study was designed where various measurements were performed on the right 
and left sides of the mandible using panoramic radiographs of 50 children (males: 21; females: 29) 
in age range of 8–14 years. Two linear measurements, mandibular ramus height, ramus width and 
one angular measurement, mandibular gonial (Go) angle were analysed. All measurements were 
adjusted for the magnification factor. The final data were then processed for the asymmetry index (AI) 
to determine the severity of the asymmetries. Wilcoxon paired tests at the 95 per cent level of confidence 
was used for statistical analysis.
	 A moderate-to-severe mandibular asymmetry for the linear dimensions when both sides of the 
mandible were contrasted was found in more than a half of the sample. There was also a high prevalence 
of moderate and severe asymmetries when comparing Go angle on both sides of the mandible in studied 
population.
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INTRODUCTION

	 Facial symmetry refers to state of balance and 
harmony where the form, size and arrangement of 
facial soft tissues and structures on both sides of the 
median sagittal plane correspond. Thus, the right and 
left sides of the craniofacial complex which are replica 
of each other must grow symmetrically.1,2 The lower 
part of the face deviates more frequently as compared 
to upper and middle parts, because the period of growth 
of the mandible is longer.3

	 Therefore, as an adaptive response of mandible 

to changes during function, there may be modeling of 
condyle and glenoid fossa as well as remodeling and 
modeling of mandibular bone. This condition may lead 
to mandibular asymmetry.1,3 There are three main 
reasons for mandibular asymmetry; i) congenital. ii) 
developmental; arising during growth of the mandible 
and other craniofacial structures. iii) acquired; as a 
result of some disease or trauma.3,4

	 Many studies have been done to associate mandib-
ular asymmetries with crossbites. Santos Pinto et al 
(2001) radiographically found that on non-crossbite side 
the ramus of the mandible was significantly longer than 
on crossbite side.5,6 Although mandibular asymmetries 
have been reported to be a common feature in growing 
patients a dimensional difference of more than 2-3 mm 
between the sides of the mandible has been considered 
as asymmetry.7 Some clinicians consider it mendatory 
to carry out early treatment of crossbite in order to 
correct abnormal closing patterns of the mandible so 
as not to disturb normal growth.5,8,11

	 Mandibular asymmetry can be diagnosed by var-
ious methods or combination of these methods. These 
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include a thorough clinical examination, photographic 
analysis, routine radiographs like PA view cephalo-
gram, Panoramic radiographs. Panoramic radiograph 
offers an acceptable cost-benefit ratio due to minimum 
radiation exposure.9 It also allows analysis of various 
structures of mandible (e.g, condyle, ramus and body) 
separately on right and left sides10 and even though 
one must be very careful while making absolute mea-
surements or relative comparisons, the panoramic 
radiograph is reliable for determining mandibular 
asymmetries.12

	 Therefore, the aim of the present study was to de-
termine the prevalence of mandibular asymmetries in 
growing children in mixed dentition in KPK population. 
For this linear and angular measurements of mandible 
were performed.

METHODOLOGY

	 A retrospective cross-sectional study was conduct-
ed from 1st June 2014 to 30th November 2014. Fifty 
subjects (21 boys and 29 girls) with age ranging from 
8 to 14 years were included in the study. Panoramic 
radiographs were taken from the records of patients 
in department of Orthodontics, Khyber College of Den-
tistry, Peshawar. Sampling was performed according 
to the convenient sampling method.

	 The inclusion criteria were:

•	 Pakistani Nationality

•	 No systemic disease that could affect general de-
velopment like hormonal diseases

•	 No history of orthodontic treatment

•	 Panoramic radiographs available with high clarity 
and good contrast

•	 No missing or anomalies (impaction, transposition) 
in dentition

•	 No history of trauma or surgery in the neck or 
dentofacial region.

Selection of the radiographs

	 Only those panoramic radiographs presenting no 
artefacts, the whole mandible fully captured on the 
radiograph, and contrast on the radiograph sufficient 
to perform all the intended measurements were chosen.

	 Panoramic radiograph of each individual was taken 
at Radiology Department of Khyber College of Dentistry, 
Peshawar with Kodac 900C. All Panoramic radiographs 
were placed on illuminator and measurements were 
done by two postgraduate trainees to determine man-
dibular asymmetry. Two different sets of measurements 
(mandibular dimensions and mandibular angle) were 
recorded.

Mandibular dimensions

	 The following longitudinal measurements were 
undertaken on both sides of each panoramic radiograph 
(Fig 1). Ramus height (RH): perpendicular distance 
between the deepest point of the mandibular ramus 
notch (R1) and the lower border of mandible (R2) as 
described by Ricketts (1961).

	 Ramus width (RW): perpendicular distance between 
the deepest point of the anterior border of the man-
dibular ramus (R3) and the posterior border of ramus 
(R4) as described by Ricketts (1961). Calcualtion of the 
distortion factor of the panoramic radiograph.

	 To determine the distortion the panoramic radio-
graph may have caused on the linear dimensions of 
the mandible on both sides, a distortion factor for each 
hemimandible was calculated. For this, 10 radiographs 
from the sample were randomly selected. Thus the 
distortion factor was applied to initial results which 
were then processed to obtain the asymmetry index 
(AI) and submitted to statistical analysis.

	 Distortion factor = Mesio-distal length on cast

	 Mesio distal length on panoramic radiograph (for 
each four permanent molars)

AI for the linear measurements

	 For each of the linear measurements , the severity 
of the assymetry that could be present in the mandible 
of each subject was determined by means of the AI. The 
index was calculated following the formula proposed 
by Saglam (2003):

	 Assymetry index (AI)=

	 Right measurement – Left measurement X 100

	 Right measurement + Left measurements

	 Based on AI for each measurement on each radio-
graph, the results were classified into four categories 
of assymetry: no significant (NS) assymetry, when AI 
was between 0 and 2.99 percent; light (L), when AI 
was between 3 and 5 percent; moderate (M), when the 
index was greater than 5 percent; and severe (S), when 
AI was more than 10 percent.

	 Although the results for the severity of dimensional 
mandibular assymetries are reported as a percentage, 
they may be measured in millimeters as follows: NS, a 
difference of 0-2 mm between both sides of the mandible; 
L, a difference of 2-3 mm; M, a difference of 4-5 mm; and 
S, a difference greater than 5 mm between both sides 
of the mandible for the correspondent measurement.

Mandibular angle

	 Gonial (Go) angle was measured at the intersection 
of the planes formed by the posterior border of the 
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mandibular ramus (Ar-Go on the mandibular ramus) 
and the lower border of the mandibular corpus (Go on 
the mandibular corpus – Pg). The results are presented 
as angular degrees. Mandibular angle measured for 
this study is shown in Fig 1.

Determination of assymetry between mandibular 
angles

	 The difference between the right and left angle was 
used to determine the amount of assymetry between 
the angles. The value of the left angle was subtracted 
from that of the right angle. Thus, the severity of the 
assymetry was determined as follows: NS, when the 
difference between the right and left angle was between 
0 and 2.99 degrees; L, when the difference between both 
sides between 3 and 5 degrees; M, when the difference 
was greater than 5 degrees but less than and equal to 
10 degrees; and S, when the difference was more than 
10 degrees.

	 Since the radiographs were selected from existing 
data, there was no risk of additional radiation expo-
sure to patients. All radiographs were analyzed by two 
postgraduate trainees of orthodontics who examined 
the panoramic radiographs. Cases with disagreement 
between the observers were excluded.

Statistical analysis

	 The data was statistically compared using Wilcoxon 
paired analysis, a non- parametric test, at the 95 per-
cent level of confidence. The data also was contrasted 
by age and gender. P<0.05 were considered statistically 
significant. SPSS 16.0 was used for statistical analysis.

RESULTS

Mandibular dimensions

	 Wilcoxon paired tests showed a statistically 
significant difference (P < 0.05) in both sides of the 
mandible for the two longitudinal measurements on 
the panoramic radiographs (RH and RW). The means 
and standard deviation for each measurement are 
shown in Fig 2. The means for the right and left sides, 
respectively, were RH 32.81 ± 3 mm and 36.72 ± 3 mm; 
RW 21.45 ± 2.5 mm and 23.81 ± 1 mm respectively. For 
both measurements, the means were higher on the left 
side compared with the right side. Regarding age and 
gender, no significant differences were observed (data 
not shown).

	 Regarding the severity of the mandibular asym-
metry calculated with the AI, a high percentage of the 
subjects presented moderate or severe asymmetry when 
both sides were compared. Thus, 26 of the 50 subjects 
were classified as M and 2 as S when considering RH. 
On the other hand, 22 subjects were classified as M and 

6 as S when considering RW. The results showed that 
more than a half of the sample had either moderate or 
severe asymmetry when comparing both sides of the 
mandible on the panoramic radiograph. The correspond-
ing percentages for the severity of the asymmetry for 
each measurement are shown in Table 1.

Fig 1:
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Fig 2: Graph showing the means and standard devi-
ation of the dimensional measurements performed 

on the panoramic radiographs to determine asymme-
tries between two hemimandibles.*p<0.05.

TABLE 1:

Severity/Measure-
ment

NS(%)    L(%) M(%) S(%)

Linear measurements
Ramus Height 14.3 32 49 4
Ramus Width 24 18 44.5 13
Angular measurement
Gonial Angle 52.9 22 24.5 1

TABLE 2: THE FREQUENCY AND PERCENTAGE 
OF PATIENTS ACCORDING TO THEIR AGE

Age Frequency Percentage
8 5 10
9 7 14
10 7 14
11 5 10
12 9 18
13 8 16
14 9 18
Total 50 100
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	 Moderate asymmetry was present in a high per-
centage of subjects at all ages for the mandibular 
dimensions evaluated. The percentage of subjects for 
each type of asymmetry (NS, L, M, and S) was similar 
between females and males.

Mandibular angle

	 For gonial angle, there was a statistically significant 
difference (P < 0.05) between the right and left sides. 
The means showed that the right gonial angle was more 
open (right 126.81± 2 degrees; left 126.09 ± 4 degrees). 
No significant differences were computed when the data 
were contrasted for age and gender. When the severity 
of the asymmetry was calculated through subtraction 
of the left and right angles, 26 subjects were classified 
as NS for the gonial angle, 11 as L, 12 as M, and 1 as 
S. The percentages for the severity of asymmetry for 
each angle are shown in Table 1.

DISCUSSION

	 Craniofacial symmetry and balance is referred to 
as the ‘state of equilibrium’, where there is a unifor-
mity in size, shape and form of the various structures 
on both sides of the median sagittal plane.13 The pres-
ent study evaluated the prevalence of dimensional 
and angular assymetries in the mandible of growing 
children in the mixed dentition. Some of the authors 
consider mandibular dimensional assymetries to be 
associated with growth periods and thus should not 
be considered relevant for treatment purposes.12 How-
ever, the present results show that high percentage 
of the studied population, had significant dimen-
sional asymmetry in the mandibular ramus, which 
appear to be associated with angular asymmetries, 
supporting the studies reporting that dimensional 
mandibular asymmetries are independent of gender 
and age. On the other hand, a controversy still exists 
as to whether dimensional mandibular asymmetries 
are considered normal at certain ages7 and how a 
malocclusion may be associated with the presence 
of mandibular asymmetries.14 Asymmetries have 
been associated with periods of significant growth, 
mandibular displacements due to malocclusion, 
condylar resorption or fracture and developmental 
anamolies.15 Mandibular dimensional asymmetries 
greater than 2-3 mm might affect facial appearance7, 
whereas some studies considered 4-5 mm as a range 
for normal asymmetry of facial dimensions.16 In the 
current study, moderate asymmetry was classified as 
a difference between both sides of the mandible from 
3 to 5 mm whereas, more than 5 mm difference was 
considered as severe assymetry. More than half of 
the subjects had moderate- to-severe asymmetry for 
both the height and width of the mandibular ramus. 
Thus, these results showed that more than a half of 
the population studied had a significant difference in 

dimensions between the two sides of the mandible. 
Assymetry may be an adaptive response to functional 
demands13,17 as mandible adapts to mandibular devi-
ations by modelling glenoid fossa and CO fossa.18,19 In 
occlusions with a crossbite, functional shift can pro-
duce asymmetric mandibular growth.20,21 Therefore, 
the prevalence of mandibular asymmetries in young 
growing patients must be further studied, as well as 
the effect that those asymmetries may have on facial 
growth. Another finding of this investigation was the 
side predominance of mandibular asymmetries. Other 
studies have reported that right side predominates 
over left side when the size of both sides of mandible 
is considered.7,15 In contrast, in this study opposite 
was proved. The means of the two dimensional mea-
surements, RH, RW, were considerabely larger for 
the left side of the mandible. Based on the present 
findings, it cannot be said that right side always 
predominates when mandibular assymetry is pres-
ent in young subjects. The reason for this mismatch 
might be racial difference. The previous studies were 
done in white population in contrast to the present 
study. This shows that there might be difference in 
side predominence in different populations or races 
and so genetic influence is involved.

	 Only a few studies have investigated angular asym-
metries in the craniofacial complex. Some reported 
no statistically significant difference in gonial angle 
measurements between sides22,23 but the results of this 
study showed that more than 25% of the population 
studied had either moderate or severe asymmetry 
when comparing left and right gonial angles. Studies 
in rabbits have demonstrated that the dimensions of 
the mandible, are affected when masticatory function 
is altered.24 In that context, the current results sup-
port the hypothesis that the mandible responds with 
different amounts of growth at different sites and 
adjusts the angles between the various component 
parts (corpus, ramus, and condyles), so adapting to 
functional demands.25 Nevertheless, further studies 
are required to fully understand the effect of oral 
function on growth and development of the mandible 
in humans.

	 The limitations in this study are small sample, 
single set and radiograph with less diagnostic value.
Assymetry can be completely diagnosed with CBCT 
and PA ceph.

CONCLUSION

	 There is a high prevalence of dimensional and an-
gular mandibular asymmetries in the KPK population. 
Further studies are required to better understand the 
association between mandibular asymmetries and oral 
function.
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