ISSN: 1812-1217

Assessment of Mandibular Asymmetries
in Adults: A Radiographic Study

Ahmad A Abdulmawjood
BDS, MSc (Lec.)

Dept of Pedod, orthod, and Prev Dentistry
College of Dentistry, University of Mosul

Lol
Ll de A el @by Sgall L Wlg V1 sl G i) Gl PL pae gl sy ezt e LaE 1 Al Gud ey
(il S g3 Jsbo 1 GVIS) Cnmgliy Adsb Lol dayl b Uil anly Bl Al sl o ol Bl e ases ST B YY 5183 YY e
B3 29wy poe Al bl il Al Al ey S Al id) Sl e 20 i) Sl o Ll i) i) 3 s
G 35y o Ruhll) chnS & Badlll Bl e 2l Ll ) SLuLE mady ) S (el LAl eVl Y1 S g dila)
SO bt el e ) el Sl ST BVl ST s Bgine Gab sy ke Rmlll) ) STl e (S
el dge (3 4 B pde oV Sls oS5 L a0l ST il gl e SLald ISy ppeimdl Wy V) U G ggies B3 Slis

ABSTRACT

The mandibular asymmetry is important because of its direct effect on facial appearance. Aims: The
aim of the present study was to determine the prevalence and severity of mandibular asymmetries be-
tween right and left sides. Materials and methods: The sample consisted of 22 males and 23 females
having lateral cephalometric and orthopantomographic radiographs. Four linear and two angular meas-
urements were compared between right and left sides of the mandible. These measurements were: ra-
mus height(RH), ramus width(RW), corpus height(CH), corpus length(CL), gonial angle(Go) and con-
dylar angle(Co). Results: The study revealed no significant differences between right and left sides of
the mandible, in both gender, regarding the 4 linear measurements. Whereas for the angular measure-
ments there was a significant difference in condylar angle between right and left sides in both male and
female groups. Also no significant gender differences were found regarding all measurements except in
corpus height. Conclusion: No significant facial asymmetry was found between right and left sides of
the mandible for the population being studied in both genders except in condylar angle. In addition it
was found out that severe mandibular asymmetry is not so a common occurrence.
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INTRODUCTION
The word symmetry is derived from
the Greek word symmetria which means

eral symmetry a normal morphologic
characteristic.?
Each individual shares many charac-

‘of like measure’. Symmetry is defined as
correspondence in size, shape and relative
position of parts on opposite sides of a
dividing line or median plane. Asymmetry
is described as a lack or absence of sym-
metry. When applying this to the human
face, it illustrates an imbalance or dispro-
portionality between the right and left
sides.”” The etiological factors of facial
asymmetries and their mechanisms are not
completely understood.®

Facial symmetry was first observed by
the early Greek artists, and the term nor-
mal facial asymmetry was used. Later,
Leonardo da Vinci and Albrecht Durer
described the classic concept of human
facial asymmetry and found absolute bilat-
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teristics with the rest of the population but
still unique in his or her own sense. This
uniqueness is exhibited due to variation in
size, shape and relationship of skeletal,
dental and soft tissue facial structures.
These variations may also exist within the
same individual on the opposite sides of
median sagittal plane of the face. © The
transverse dimension of the face affects
the overall determination of the dentofa-
cial proportions as well its balance and
harmony.®

Morphological studies using radi-
ography continue to provide useful results,
and posteroanterior cephalograms play an
important role in the evaluation of skeletal
asymmetry. ©7 Submento-vertical radio-
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graph has also been proposed by Forsberg
et al? to determine mandibular asym-
metry. The panoramic radiograph offers a
method to analyze the various structures of
the mandible (e.g. CO, ramus, body) sepa-
rately on the right and left sides.®

Since minor asymmetries of the human
skeleton are common in the general popu-
lation and usually have no esthetic or func-
tional significance, ™ therefore the aim of
the present study was to use orthopan-
tomograghic radiographs to assess the
presence and severity of mandibular
asymmetries in adults.

MATERIALS AND METHODS

The sample of the study consisted of
45 subjects, 22 males and 23 females, aged
18 to 30 years old. The sample was select-
ed randomly from the patients attended the
x-ray department of college of dentistry,
Mosul University. Each subject had a lat-
eral cephalometric and orthopantomo-
graphic (opg) radiographs. All radiographs
were taken with the same digital cephalo-
metric X-ray machine (Planmeca Dimax
Pro. Finland). Only subjects showing class
| skeletal pattern, according to Steiner
analysis Y (SNA 82° + 2°, SNB 78° +
2°), in the lateral cephalometric radiograph
were selected. In addition, only those pan-
oramic radiographs presenting no artifacts,
the whole mandible fully captured on the
radiograph, and the contrast on the radio-
graph sufficient to perform all the intended
measurements were chosen. %

For measurements, four linear and two
angular measurements were taken to as-
sess the asymmetry between left and right
sides of the mandible.

The linear measurements are:

1. Ramus height (RH): perpendicular
distance between the deepest point of the
mandibular ramus notch (R1) and the low-
er border of the mandible (R2) as de-
scribed by Ricketts. ?

2. Ramus width (RW): perpendicular
distance between the deepest point of the
anterior border of the mandibular ramus
(R3) and the posterior border of the ramus
(R4) as described by Ricketts. ™

3. Corpus height (CH): perpendicular
distance between the lowest mesial point
of the permanent first lower molar at the
cemento-enamel junction (M1) and the

lower border of the ramus (M2).

4. Corpus length (CL): distance be-
tween gonion intersection and pogonion
(Pg) in the midline, as recommended by
Joondeph.®?

The angular measurements included
two angles:

1. Gonial (Go) angle was measured at
the intersection of the planes formed by
the posterior border of the mandibular ra-
mus and the lower border of the mandibu-
lar corpus.®

2. condylar angle, which was meas-
ured by tracing a secant touching R1 on
the ramus notch, running parallel to the
Frankfort plane, and the long axis of the
CO starting at condylion (C)."

To determine the distortion the pano-
ramic radiograph may have caused on the
linear dimensions of the mandible on both
sides, a distortion factor for each hemi-
mandible was calculated. For this, three
radiographs from the sample were ran-
domly selected. The mesio-distal length of
the four permanent first molars was meas-
ured on the study models. The same dis-
tances were then measured on the pano-
ramic radiographs. The distortion factor
was calculated by dividing the mesio-
distal length on the cast by the mesio-
distal length on the radiograph for each of
the four permanent first molars. ¥

The difference in vertical height be-
tween the two sides is expressed by an
asymmetry index (Al), proposed by
Saglam, ® which is calculated with the
formula (R - L)/(R + L) x 100%.

The results were obtained as a percent-
age, where a positive result indicated that
the right side was larger than the left, a
negative result indicated that the left side
was larger than the right, and a percentage
equal to 0 indicated that both sides of the
mandible were symmetric. Based on the
asymmetry index (Al) for each measure-
ment on each radiograph, the results were
classified into four categories of asym-
metry: no significant (NS) asymmetry,
when Al was between 0 and 2.99 per cent;
light (L), when Al was between 3 and 5
per cent; moderate (M), when the index
was greater than 5 per cent, but less than
or equal to 10 per cent; and severe (S),
when Al was more than 10 per cent.
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The difference between the right and
left angle was used to determine the
amount of asymmetry between the angles.
The value of the left angle was subtracted
from that of the right angle for both gonial
and condylar angles. Thus, the severity of
the asymmetry was determined as follows:
NS, when the difference between the right
and left angle was between 0 and 2.99 de-

grees; L, when the difference between

M2

both sides was between 3 and 5 degrees;
M, when the difference was greater than 5
degrees but less than or equal to 10 de-
grees; and S, when that difference was
more than 10 degrees. ¥

The data were statistically analyzed
using Wilcoxon paired analysis, a non-
parametric test, at the 95 per cent level of
confidence.

M2

Figure (1) An orthopantomograph showing the landmark points and linear and angular measurements

used in this study. (R1-R4) Points described by Ricketts V) at the mandibular ramus: Go, gonion; M1,
point at the cervical point of the first permanent molar; M2, corresponding perpendicular point to M1 at
the inferior border of the mandible; Ar, articulare; C, condylion; RW, ramus width; RH, ramus height;
CL, corpus length; CH, corpus height; ML, midline.

RESULTS
Tables (1) and (2) show descriptive
statistics for the linear and angular meas-

ation. For all four longitudinal measure-
ments, the means were higher on the right
side compared with the left side for males

urements respectively, including mini- and the opposite for females.

mum, maximum, mean and standard devi-

Table (1): Descriptive statistics for linear measurements.

measurements N Minimum Maximum Mean Std. deviation

CLr 22 65.04 85.2 77.25 5.824

CLI 22 63.91 86.1 76.04 6.076

RwWr 22 21.23 30.18 25.28 2.537

Male RWI 22 20.65 29.89 25.13 2.382
RHr 22 34.65 52.33 44.85 5.225

RHI 22 34.3 55.09 44.23 5.246

CHr 22 22.44 36.57 29.89 3.163

CHI 22 23.03 35.56 29.54 3.009

CLr 23 66.88 81.65 73.25 4.436

CLI 23 63.91 82.25 74.32 5.409

Rwr 23 18.32 29.89 25.16 3.146

Female RWI 23 19.81 32.62 25.91 3.331
RHr 23 30.39 45.09 40.17 4.054

RHI 23 31.22 44.8 39.74 3.929

CHr 23 20.95 31.74 26.48 2.508

CHI 23 20.72 32.41 27.07 2.964

CL: corpus length, RW: ramus width, RH: ramus height, CH: corpus height, r: right and I: left.

Al — Rafidain Dent J 322
Vol. 13, No2, 2013



Abdulmawjood AA

Table (2): Descriptive statistics for angular measurements.

measurements N Minimum Maximum Mean Std. deviation

Gor 22 111 127 119.31 3.846
Male Gol 22 108 127 118.86 4.95
Cor 22 90 108 99.13 4.733
Col 22 90 107 191.68 4.684
Gor 23 114 134 120.34 5.201
Gol 23 114 131 121.6 5.499
Female Cor 23 90 110 98.82 3.845
Col 23 94 102 102 4.482
Go: gonial angle, Co: condylar angle, r: right and I: left.

Wilcoxon paired analysis test for the Whereas for the angular measurements,
data revealed no significant differences shown in Table (4), the analysis revealed
between right and left sides of the mandi- significant differences in condylar angle
ble, in males and females, regarding the between right and left sides for both male
four linear measurements as shown in Ta- and female groups. Meanwhile gonial an-
ble (3). gle showed no significant difference.

Table (3): Comparison of mandibular asymmetry between right and left sides' linear meas-

urements.
Measurements z-value
CL -1.57
RW -0.4
Male RH -1.93
CH -1.73
CL -1.18
RW -1.34
Female RH -1.27
CH -1.73

CL: corpus length, RW: ramus width, RH: ramus height, CH: corpus height.

Table (4): comparison of mandibular asymmetry between right and left sides' angular meas-

urements.
Measurements z-value
Go -0.46
Male Co -3.33*
Go -1.6
Female Co -3.43*

Go: gonial angle, Co: condylar angle
* Significant difference at p<0.05
males and females in the two angular

Concerning gender asymmetry differ- measurements and linear measurements
ence, Wilcoxon analysis found out no sig- except in corpus height (CH) as table (5)
nificant statistical difference between shows.
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Table (5): Comparison of mandibular asymmetry between males and
females for linear and angular measurements.

Measurements z-value
CL 0.058
. RW 0.13
Linear RH 0.61
CH 0.02*
Go 0.11
Angular Co 0.71

CL: corpus length, RW: ramus width, RH: ramus height, CH: corpus height,
Go: gonial angle, Co: condylar angle. * Significant difference at p<0.05

The percentage of severity of mandib-
ular asymmetry concerning linear and an-

gular measurements are clarified in tables
(6) and (7) respectively.

Table (6): Percentage for the severity of mandibular asymmetry of linear measurements.

Severity
Measurements NS (%) L (%) M (%) S (%)
CL 86.4 13.6 - -
Male RW 81.8 9.1 9.1 -
RH 77.3 13.6 4.5 4.5
CH 95.5 4.5 - -
CL 78.3 17.4 4.3 -
Female RW 60.9 17.4 21.7 -
RH 82.6 17.4 - -
CH 60.9 30.4 8.7 -

CL: corpus length, RW: ramus width, RH: ramus height, CH: corpus height, NS: no significant asym-
metry, L: light asymmetry, M: moderate asymmetry, S: severe asymmetry.

Table (7): Percentage for the severity of mandibular asymmetry of angular measurements.

Severity
Measurements NS (%) L (%) M (%) S (%)
Go 36.36 36.36 27.3 -
Male Co 45.5 27.3 27.3 -
Go 34.8 52.2 13 -
Female Co 43.5 26.1 30.4 -

Go: gonial angle, Co: condylar angle, NS: no significant asymmetry, L: light asymmetry, M: moderate

asymmetry, S: severe asymmetry.

Regarding linear measurements, males
had, in high percentages, light or no signif-
icant asymmetry differences between right
and left sides for all linear measurements.
9.1% and 4.5% of males showed moderate
asymmetry in ramus width (RW) and
Height (RH) respectively. Only 4.5% of
males had a severe asymmetry in ramus
height (RH). Whereas in females, there
was a lesser tendency for the "no signifi-
cant asymmetry" and an increase in light
and moderate asymmetry. No female ex-
perienced a severe asymmetry in linear
measurement.

The percentages for asymmetry severi-
ty of the angular measurements showed
that gonial angle presented percentages of
36.36% as "no significant asymmetry",
36.36% as light and 27.3% as moderate in
males, while in females the percentage
were as follows 34.8% for "no significant
asymmetry"”, 52.2% for light asymmetry
and 13% for moderate asymmetry. No se-
vere asymmetry between right and left
gonial angle were recorded in males and
females. On the other, the percentages of
asymmetry severity for the condylar angle
were 45.5% for "no significant asym-
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metry", 27.3% for light asymmetry and
27.3% for moderate asymmetry in male
group. While in females 43.5% of them
showed "no significant asymmetry" and
26.1% and 30.4% had light and moderate
asymmetry respectively. Again no severe
asymmetry was recorded in condylar angle
between left and right sides.

DISCUSSION

The present study showed that more
than 90% of population tested had light or
no significant asymmetry for all linear
measurements used in the study. This find-
ing contradict the study of Ramirez-Yafiez
et.al® | focused on growing subjects, who
found that more than half of the sample
tested had moderate to severe , mandibular
asymmetry, for the same 4 linear meas-
urements, between right and left sides.
This contradiction may be attributed to
that young children may have functional
displacement of the mandible that may
disappear later on with the completion of
permanent dentition or through orthodon-
tic intervention.

In the current study, no significant dif-
ferences, regarding all linear measure-
ments, were found between right and left
sides, a result which disagree with that of
Ramirez-Yafiez etal ®”. On the other
hand, this study revealed a statistical sig-
nificant difference in condylar angle but
not in gonial, whereas Ramirez-Yafiez's
et.al ™ study found out statistical differ-
ence in both gonial and condylar angles.
Similarly, the results of this study agree
with those of Kurt et.al “® who also found
no significant difference between right and
left sides in concern with gonial angle.

Another interesting finding of the cur-
rent study was the side predominance of
mandibular asymmetries. While males
showed right side predominance over left
side, females showed the opposite i.e. left
side predominance. This finding agrees
with that of Kula et.al “” in concern with
the male group and disagrees concerning
females.

Another finding the present study was
the absence of statistical difference be-
tween genders in angular and linear meas-
urements except for corpus height which

was statistically different. This finding is
similar to that of Azevedo etal ®® and
Ramirez-Yafiez's et.al 19,

CONCLUSION

The results of the present study re-
vealed no significant facial asymmetry
between right and left sides of the mandi-
ble for the population being studied in
both gender. In addition, it was found that
the presence of severe mandibular asym-
metry is not so a common occurrence as
far as the study's sample concern.
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