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Background and Aim:Considering the importance of teeth dimensions in their 
adequacies and aesthetics, their significant racial differences, and various statis-
tics regarding the dimensions of symmetrical teeth in previous articles, we aimed 
to evaluate the dimensions of symmetrical permanent teeth on two sides of the 
maxillary and mandibular dental arches and related factors in different occlu-
sions of students and patients of Islamic Azad Dental University of Tehran.
Materials and Methods: This cross-sectional study was conducted on 210 people. 
A dental cast was made for each individual. The mesiodistal, labiolingual, and 
occlusogingival dimensions of the clinical crowns were measured using a caliper 
with the accuracy of 0.1 mm along with their adaptation and symmetry on two 
sides of the maxillary and mandibular dental arches and related factors. Data 
were analyzed using Chi-square test.
Results: 67.1% of the patients were females and 32.9% were males. There were 
69.3% symmetric and 30.7% asymmetric cases; there were no significant differ-
ences in terms of the dimensions, gender, and jaws (P<0.8). Regarding teeth types 
and variations in maxillary and mandibular central incisors, symmetrical values 
were 10.3%, while non-symmetrical values were 31.3%. Asymmetrical values in 
central incisors of both dental arches were significantly greater than symmetrical 
values.
Conclusion: It seems that on the left and right sides of both dental arches of per-
manent teeth in both genders, symmetrical values are greater than asymmetrical 
values. Asymmetrical values in central incisors of both arches were significantly 
greater than symmetrical values.
DOI: 10.29252/jrdms.3.3.19
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Introduction: 
 Facial asymmetry is a common phenomenon 
that was first noticed by Greek sculptors, which 
was then called “Normal Facial Asymmetry”.(1) 

This phenomenon causes the face to be more at-
tractive. In 1931, Woo studied the ancient skulls 
of the 26th to 30th generations in Africans and 
found out that there were asymmetrical values in 
the skulls as their right sides (frontal, temporal, 
and parietal bones) were slightly bigger than their 
left sides due to more growth of the right hemi-
sphere of the brain, but in their faces, it was vice 
versa as their zygomatic and maxillary bones 
were bigger on the left side than on the right  
side. (1) 

 Lundstrom studied 319 thirteen-year-old  
children in 1955 and reported changes in the 
width ratio of the teeth in the two dental arches.(2) 

Black provided the average teeth size ratio tables 
for teeth dimensions in 1902.(3) In 1944, Ballard  
established that 90% of the same teeth on the left 
and right sides are different from each other by 
about 0.25 mm or more in their width or mesio-
distal dimensions.(3) In 1958, Bolton measured 
the width of teeth mesiodistally in 55 cases who 
had ideal occlusions and introduced some ratios 
known as the anterior and overall teeth ratios.(4) 

Gillen et al in 1994 discovered that in both Black 
and White populations, the maxillary anterior 
teeth in males are wider and longer than those 
of females.(5) In 1999, Sterrett et al also came to 
the conclusion that the width and the length of 
clinical crowns of the maxillary anterior teeth in 
the Caucasian race are greater in males than in 
females.(6) According to the brief asymmetries 
of bipartite proportions of the body and also the 
presence of slight asymmetries on the left and 
right sides of the facial region, their research was 
conducted on asymmetrical values of permanent 
teeth dimensions on two sides of the dental arch-
es which are a part of the hard tissue in the crani-
ofacial region.(6) The present research aimed to 
evaluate the symmetry of permanent teeth dimen-
sions on two sides of the dental arches in differ-
ent occlusions of different individuals to reveal 
whether there are any symmetrical values related 
to permanent teeth and what are the differences 

between those teeth that are symmetric relative to 
each other and those that are not.

Materials and Methods 
 This cross-sectional study was conducted 
on 210 people who were patients and students 
of Islamic Azad Dental University of Tehran 
(141 females and 69 males aged between 20-25 
years) using the census sampling method. The 
teeth of these individuals were free from decays, 
proximal restorations, traumatic injuries, clinical 
crown fractures, abrasions, and veneers. There 
were acceptable slight spaces between the teeth 
(diastema), malocclusion, and teeth rotation in 
the individuals who participated in this research 
as they all had normal occlusions.(3,5) Then, by 
using premade dental impression trays, impres-
sions were taken from the maxillary and man-
dibular dental arches of each individual using 
an alginate impression material (Zhermack Co., 
Germany). All the impressions were wrapped in 
moist gauze bandages after being disinfected and 
were then immediately cast using dental stone 
(GC Fuji Rock; GC. Corporation, Tokyo, Japan), 
and finally, dental casts were attained from each 
individual. Then, using a caliper with the accu-
racy of 0.1 mm, the mesiodistal (the maximum 
width between the mesial and distal surfaces of a 
tooth),(7) labiolingual (the maximum width from 
the height of contour of the labial surface to the 
lingual surface),(8) and occlusogingival (the clini-
cal crown) dimensions were measured along with 
their adaptation and symmetry on two sides of 
the maxillary and mandibular dental arches and 
related factors, which were then recorded in data-
sheets. Next, data were analyzed and compared 
statistically using Chi-square test. 

Results:
 The symmetrical values are respectively pre-
sented in Tables 1, 2, and 3, categorized by the 
type of teeth in the three dimensions (mesiodistal, 
occlusogingival, and labiolingual). The distribu-
tion of the individuals taking part in this research 
showed that 69.3% had symmetric values and 
30.7% did not, who were placed in the asymmet-
ric group of individuals as it is shown in Figure 



Evaluating the Symmetry of Permanent Teeth Dimensions on Two Sides of Dental Arches  

http://www.jrdms.dentaliau.ac.ir   Journal of Research in Dental  and Maxillofacial Sciences, Vol 3, No 3, Summer 2018         21

1. According to the prevalence of symmetri-
cal values among all the participants, the real 
asymmetrical values with a 95% confidence 
interval are calculated from the minimum of 
24.5% to the maximum of 36.5%. The distri-
bution of the studied individuals in terms of 
symmetrical values and related factors is sum-
marized in Table 4 which shows no significant 
differences in terms of the dimensions (me-
siodistal, labiolingual, and occlusogingival), 
gender, and jaws (P<0.8). 

The distribution of the studied individuals 
in terms of the tooth number and tooth type 
is presented in Figure 2 which shows 10.3% 
symmetrical and 31.3% asymmetrical values 
in maxillary and mandibular central incisors. 
By comparing them to other teeth, we could 
acknowledge that asymmetrical values were 
significantly greater than symmetrical values.

Table 1. Symmetrical values of the mesiodistal dimension by tooth type

 
Tooth number 

Values in the mesiodistal dimension 

Symmetrical values (%) Asymmetrical values (%) Overall (%) 

Maxilla 

1 99(47.14) 111(52.86) 210(100) 

2 163(77.99) 46(22.01) 209(100) 

3 144(68.57) 66(31.43) 210(100) 

4 131(64.22) 73(35.78) 204(100) 

5 163(77.99) 46(22.01) 209(100) 

6 160(76.19) 50(23.81) 210(100) 

Mandible 

1 99(47.14) 111(52.86) 210(100) 

2 163(77.99) 46(22.01) 209(100) 

3 144(68.57) 66(31.43) 210(100) 

4 131(64.22) 73(35.78) 204(100) 

5 163(77.99) 46(22.01) 209(100) 

6 160(76.19) 50(23.81) 210(100) 
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Table 3. Symmetrical values of the labiolingual dimension by tooth type.

Table 2. Symmetrical values of the occlusogingival dimension by tooth type.

Tooth number 

Values in the occlusogingival dimension 

Symmetrical values (%) Asymmetrical values (%) Overall (%) 

Maxilla 

1 94(44.76) 116(55.24) 210(100) 

2 155(74.16) 54(25.84) 209(100) 

3 162(77.14) 48(22.86) 210(100) 

4 144(70.59) 60(29.41) 204(100) 

5 151(72.25) 58(27.75) 209(100) 

6 152(72.38) 58(27.62) 210(100) 

Mandible 

1 94(44.76) 116(55.24) 210(100) 

2 155(74.16) 54(25.84) 209(100) 

3 162(77.14) 48(22.86) 210(100) 

4 144(70.59) 60(29.41) 204(100) 

5 151(72.25) 58(27.75) 209(100) 

6 152(72.38) 58(27.62) 210(100) 

 

Tooth number 

Values in the labiolingual dimension 

Symmetrical values (%) Asymmetrical values (%) Overall (%) 

Maxilla 

1 76(36.19) 134(63.81) 210(100) 

2 157(75.12) 52(24.88) 209(100) 

3 164(78.10) 46(21.90) 210(100) 

4 160(78.43) 44(21.57) 204(100) 

5 164(78.47) 45(21.53) 209(100) 

6 163(77.62) 47(22.38) 210(100) 

Mandible 

1 76(36.19) 134(63.81) 210(100) 

2 157(75.12) 52(24.88) 209(100) 

3 164(78.10) 46(21.90) 210(100) 

4 160(78.43) 44(21.57) 204(100) 

5 164(78.47) 45(21.53) 209(100) 

6 163(77.62) 47(22.38) 210(100) 
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Table 4. Distribution of the studied individuals in terms of symmetrical values and related factors.

Related factors  
Values (%) 

Result 
 Symmetric 

N=5204
Asymmetric 

N=2308 

D
im

en
si

on
 Mesiodistal  1720 (31.1) 784 (34) 

P<0.8 Occlusogingival 1716 (33.6) 788 (34.1) 

Labiolingual 1768 (29.4) 736 (31.9) 

G
en

de
r Male 1654 (31.8) 806 (34.9) 

P<0.8 

Female 3550 (68.2) 1502 (65.1) 

D
en

ta
l a

rc
h Maxillary 2602 (50) 1154 (50) 

P<0.9 

Mandibular 2602 (50) 1154 (50) 

To
ot

h 
N

um
be

r 

11 | 21 269 (5.1)  361 (15.6) 

N/A 

12 | 22 475 (9.1) 152 (6.5) 

13 | 23 470 (9) 160 (6.9) 

14 | 24 435 (8.3) 177 (7.6) 

15 | 25 478 (9.2) 149 (6.4) 

16 | 26 475 (9.1) 155 (6.7) 

31 | 41 269 (5.1)  361 (15.6) 

32 | 42 475 (9.1) 152 (6.5) 

33 | 43 470 (9) 160 (6.9) 

34 | 44 435 (8.3) 177 (7.6) 

35 | 46 478 (9.2) 149 (6.4) 

36 | 46 475 (9.1) 155 .7) 

  
Tooth number is given in the World Dental Federation (FDI) notation system
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Figure 1. Distribution of 210 individuals based on 
symmetrical and asymmetrical values

 

Figure 2- Tooth number is given in the World Den-
tal Federation (FDI) notation system
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Discussion:
 This study showed that there were 69.3% 
symmetrical and 30.7% asymmetrical values in 
the permanent teeth of both dental arches, and 
also, individuals who lacked symmetrical values 
showed no significant differences in terms of the 
dimensions (mesiodistal, labiolingual, and occlu-
sogingival), gender, and jaws. Correspondingly, 
in terms of the tooth types, this study showed 
10.3% symmetrical and 31.3% asymmetrical val-
ues in maxillary and mandibular central incisors, 
and by comparing them to other teeth, we could 
acknowledge that asymmetrical values were sig-
nificantly greater than symmetrical values. 
 By reviewing previous studies, no statements 
have been made regarding the measurements 
of symmetrical values; therefore, no similarity 
could be established; nevertheless, the width of 
teeth is not the only factor related to symme-
try. In Mosby’s medical dictionary, the defini-
tion of the word “symmetry” is the correspond-
ence in the size ratio, form, and arrangement of 
parts on opposite sides of a plane or around an  
axis.(9) Clinically, the word “symmetry” is defined 
as a phenomenon which is balanced correctly.
(9) In our study, three dental dimensions were 
considered, and their balance was evaluated on 
both poles (sides) of the body, while in previous 
studies, the only dimension that has been evalu-
ated is the width of the mesiodistal dimension. In 
2004, Zarringhalam conducted a research aiming 
to evaluate the symmetry of teeth and found out 
that there were no significant differences in the 
overall size ratio of teeth in females and males.(10) 

Similarly, in our study, the overall symmetrical 
value was 69.3%, which was more than asym-
metrical values and showed a slight difference 
in the teeth dimensions in both dental arches. 
On the other hand, in the mentioned research, 
the number of individuals was limited although 
the number of females and males was equal. In 
a study by Jalali et al in 2004, the outcome re-
vealed that the dimensions of the maxillary and 
mandibular teeth in the group with Class I maloc-
clusion were significantly greater than that in the 
group with normal occlusions.(11) Obviously, the 
cited study was conducted on crowded teeth, but 
in our study, Class I malocclusion and perceptible 
crowded teeth were not observed in the studied 

individuals. 
 In 2006, Başaran et al established that the 
results of the measurements in the mesiodistal 
dimension were not significantly different in dif-
ferent malocclusions (Class I, Class II, and Class 
III).(7) In the mentioned research, an electronic 
digital caliper was used which is a very accurate 
device. In 2005, Eslamian et al concluded that in 
the mesiodistal dimension, there was a significant 
difference between the proportions of the anterior 
teeth compared to the overall size ratio of other 
teeth in females and males, and also, the com-
parison of the teeth revealed that the maxillary 
second premolars, mandibular second premolars, 
mandibular central incisors, and maxillary lateral 
incisors show the highest diversity in size ratio, 
respectively.(12) A study by Kachoei et al in Tabriz 
in 2011 showed no significant difference between 
the teeth measurements on two sides of the den-
tal arches (left and right).(13) In our study, sym-
metrical values were greater than asymmetrical 
values, which shows the slight difference in the 
dimensions of the teeth size ratios.   
 In this study, a digital caliper with 0.1-mm 
precision was used, which is an accurate device. 
In 2004, Zarringhalam conducted another re-
search to evaluate the overall symmetry of the 
teeth and found out that the overall maxillary and 
mandibular teeth size ratios in males were sig-
nificantly greater than that in females.(14) A study 
by Scanavini et al in Brazil in 2012 revealed that 
asymmetrical values were observed in the den-
tal arches of individuals with normal occlusion 
and Class II and Class III malocclusions.(15) The 
level of asymmetry in the mandibular arch was 
greater than that in the maxillary arch, but in our 
study, symmetrical values were evaluated regard-
ing the teeth size ratios. In 2011, Malkoç et al 
in Turkey discovered that there was a significant 
difference in the mesiodistal dimensions of the 
teeth between males and females.(16) In our study, 
no differences could be established in terms of 
gender. Hussein et al stated that statistically sig-
nificant differences in tooth sizes are not always 
accompanied by significant differences in arch 
width, length or perimeter.(17) A study by Uysal 
et al in 2005 in Turkey showed that variations in 
the mesiodistal dimensions in the maxillary arch 
were greater than those in the mandibular arch, 
and the highest variations were related to the first 
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molars.(8) In our study, the highest diversity of the 
tooth types was associated with the central inci-
sors, and these differences could be linked to the 
studied races and ethnicities. In previous studies, 
the mesiodistal widths have been compared. It 
would not be rational to only measure the mesio-
distal width, and then, base all the results of sym-
metrical values and comparisons on the similarity 
of the obtained numbers or that factor alone. In 
our study, we used the Delphi method to ask sev-
eral morphology experts based on their scientific 
experiences and expertise regarding three-dimen-
sional symmetrical values of teeth, the number of 
teeth, and the side of the jaws (left and right), and 
also, how several millimeters of difference in size 
ratio would not be affecting the diagnostic, thera-
peutic, and preventive outcomes to be considered 
symmetric. 
 Finally, it was concluded that those teeth that 
are adjacent to each other will be considered as 
symmetric if the difference in the size ratio is not 
greater than 0.1 mm, and for the rest of the teeth, 
not greater than 0.3 mm.
 One of the weaknesses of this study is that the 
research was only conducted on the patients re-
ferred to the Islamic Azad Dental University of 
Tehran, and the results may vary in other socie-
ties. 

Conclusion:
 Generally, in the permanent teeth on the left 
and right sides of both dental arches in both males 
and females, symmetrical values were greater 
than asymmetrical values. The central incisors 
on both dental arches showed more significant 
differences in terms of asymmetry compared to 
other teeth.
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