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INTRODUCTION

Information about the morphologic AZ character-
istics of the individual deciduous teeth is useful for
pediatric operative dentistry. In order to improve

the quality of dental care for children, there is a need
for data on the morphology of the deciduous teeth.

The size of the teeth is dependent upon race and sex,
according to Moorrees and Reed.1 Dental measure-
ments have been used for the description and compar-
ison of different populations or racial groups.2-4 Though
there is an earlier study5 about morphology of the per-
manent teeth, relatively few data on dental anthropom-
etry of the deciduous teeth have been reported on Chi-
nese in Taiwan.

The purpose of this study is to investigate the mor-
phological characteristics of the deciduous teeth of
children in Taiwan by establishing normative data on
the mesiodistal and buccolingual crown dimensions
and the crown shape.

MATERIALS AND METHODS
This report was based on 117 sets of dental stone mod-
els from 60 boys and 57 girls of the kindergarten in Tai-
wan. The models of the complete deciduous dentitions
were prepared by taking alginate impressions and
pouring them immediately in orthodontic stone and
used for measurements. A sliding vernier caliper fitted
with a digital gauge to read the nearest 0.01mm was

used to measure the teeth. The tips of the calipers were
ground to a point in order to facilitate the greatest
degree of accuracy.

The mesiodistal crown dimension was obtained by
measuring the greatest distance between the approxi-
mate surface of the crown on a line parallel to the
occlusal and buccal surfaces of the crown. If the teeth
were rotated or malposed in relation to the curvatures
of the dental arch, the mesiodistal crown dimension
was taken between the points on the approximate sur-
faces of the crown, where it was considered that contact
with adjacent teeth would normally occur.

The buccolingual crown dimension was obtained by
measuring the greatest distance between the buccal
and lingual surfaces of the crown on a line parallel to
the occlusal and mesial surfaces. Measurements of the
following five teeth on each side and in both dental
arches were recorded: deciduous central incisor (A),
deciduous lateral incisor (B), deciduous canine (C),
deciduous first molar (D), and deciduous second
molar (E).

The criteria for selection of the teeth for measure-
ment was as follows:

1. No obvious loss of tooth material mesiodistally or
buccolingually as a result of a caries, fracture, or
excessive wear.

2. Only fully erupted deciduous teeth were measured.
3. No restoration of any kind present.
4. No congenital defect or deformed teeth.

Mean values, standard deviations, and coefficient of
variations of the two crown dimensions and the crown
shape (buccolingual crown dimension divided by
mesiodistal crown dimension) for all of the deciduous
teeth were calculated. The Student’s ‘t’ test was used to
show whether or not statistically significant differences
existed between right and left antimere teeth in the
arch, between mesial and distal teeth in each morpho-
logical class, and between boys and girls.
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However, where the data were significantly skewed or
where the intra-group variances differed significantly
then the Mann Whitney ‘U’ test was used instead. The
Spearman’s Rank correlation analysis of the mesiodistal
and buccolingual crown dimensions and the crown shape
for all of the deciduous teeth was done.

RESULTS
The mean values, standard deviations, and coefficient
of variations of the two crown dimensions and the
crown shape are shown in Tables 1 to 3. The size rela-
tionships of the two crown dimensions and the crown
shape in each morphological class of the deciduous
teeth are shown in Tables 4 and 5.
1. Mesiodistal crown dimensions (Table 1 and Table 4)

In the mean mesiodistal crown dimensions, there was
no statistically significant difference between right and
left antimere teeth for all of the deciduous teeth in both
sexes. The deciduous second molars have the greatest
diameter in both dental arches of both sexes, while the
upper lateral and the lower central incisors in each arch
of both sexes have the smallest. The mean mesiodistal
crown dimensions for the upper deciduous lateral
incisor, the upper and lower deciduous canine, and the
upper and lower deciduous first and second molars were
significantly larger in boys than in girls.

The coefficient of variations for all of the deciduous
teeth except the lower deciduous central and lateral
incisors and the lower right deciduous first molar were
larger in girls than in boys. The deciduous second
molars have the smallest coefficient of variations in
both dental arches of both sexes, with the deciduous

canines in upper arch and the deciduous lateral incisors
in lower arch of both sexes have the largest.

In the size relationships of the mean mesiodistal
crown dimensions in each morphological class of the
deciduous teeth, the data of boys and girls had the same
result. The upper deciduous central incisor was signifi-
cantly larger than the lateral incisor, the lower decidu-
ous lateral incisor was significantly larger than the cen-
tral incisor, and the deciduous second molar was signif-
icantly larger than the first molar in both dental arches.
2. Buccolingual crown dimensions (Table 2 and Table 4)

In the mean buccolingual crown dimensions, there
was no statistically significant difference between right
and left antimere teeth for all of the deciduous teeth in
both sexes except the lower deciduous first molar in
girls. The deciduous second molars have the greatest
diameter in both dental arches of both sexes, with the
upper lateral and the lower central incisors in each arch
of both sexes have the smallest. The mean buccolingual
crown dimensions for the upper deciduous first and
second molars, the lower deciduous lateral incisor, and
the lower deciduous second were significantly larger in
boys than in girls.

Of the 20 coefficient of variations of the buccolin-
gual crown dimensions for all of the deciduous teeth, 15
were larger in girls than in boys. The deciduous second
molars have the smallest coefficient of variations in
both dental arches of both sexes, with the deciduous
lateral incisors in upper arch and the deciduous central
incisors in lower arch of both sexes have the largest.

In the size relationships of the mean buccolingual
crown dimensions in each morphological class of the
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Table 1-1. Mesiodistal Crown Dimensions the Upper Deciduous Teeth

Upper Right side Left side Right-Left

Teeth Sex No. Mean S.D. C.V. t-test Sex No. Mean S.D. C.V. t-test t-test

A Boys 60 6.77 0.38 5.65 Boys 60 6.77 0.36 5.42 Boys NS

(mm) Girl 57 6.62 0.42 6.40 NS Girl 57 6.56 0.39 6.08 * Girls NS

B Boys 60 5.50 0.31 5.71 Boys 60 5.53 0.33 5.96 Boys NS

(mm) Girl 57 5.36 0.33 6.21 * Girl 57 5.33 0.35 6.60 * Girls NS

C Boys 60 6.74 0.41 6.09 Boys 60 6.67 0.47 7.18 Boys NS

(mm) Girl 57 6.55 0.49 7.50 * Girl 57 6.52 0.47 7.28 * Girls NS

D Boys 60 7.40 0.40 5.51 Boys 60 7.45 0.39 5.25 Boys NS

(mm) Girl 57 7.07 0.40 5.70 ** Girl 57 7.10 0.40 5.68 ** Girls NS

E Boys 60 9.14 0.47 5.17 Boys 60 9.08 0.44 4.90 Boys NS

(mm) Girl 57 8.83 0.49 5.59 ** Girl 57 8.80 0.47 5.37 ** Girls NS

A: deciduous central incisor, B: deciduous lateral incisor,C: deciduous canine, D: deciduous first molar, E: deciduous second molar
S.D.: standard deviations C.V.: coefficient of variations * P<0.05 ** P<0.01 NS: not significant
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deciduous teeth, the same results as the mesiodistal
crown dimensions were obtained.
3. Crown shape (Table 3 and Table 5)

There were no statistically significant differences in
the mean value of the crown shape between right and
left antimere teeth for all of the deciduous teeth except
the upper deciduous central incisor in girls, the lower
deciduous lateral incisor in boys, and the lower decidu-
ous first molar in girls. The mean values of the upper
deciduous first molars and the lower deciduous second
molars were significantly larger in girls than in boys. The
deciduous first molars have the greatest value in both
dental arches of both sexes, with the central incisors in
both dental arches of both sexes have the smallest.

The coefficient of variations for the upper deciduous
lateral incisors, the upper deciduous first and second
molars, and the lower deciduous central incisors were
larger in boys than in girls. The deciduous second
molars have the smallest coefficient of variations in
both dental arches of both sexes. In upper arch the
deciduous canines in girls and the deciduous lateral
incisors in boys and in lower arch the deciduous central
incisor in boys and the deciduous lateral incisor in girls
have the largest coefficient of variations.

In the value relationships of the crown shape in each
morphological class of the deciduous teeth, boys and
girls obtained similar results. The upper deciduous lat-
eral incisor was significantly larger than central incisor
and the deciduous first molars were significantly larger
than second molars. However, there was no statistically
significant difference between the lower deciduous
central and lateral incisors.

4. Spearman’s Rank correlation analysis
The mesiodistal and buccolingual crown dimensions

and the crown shape for the individual tooth had the
highest correlation coefficients with the antimere teeth.

Of the 190 possible correlation coefficients between
individual mesiodistal crown dimensions, 181 in boys
and 180 in girls were significantly different from zero at
the P<0.01 significance level. In boys, the upper decid-
uous central incisor and canine had high correlations
with the antagonist teeth, and the other teeth had high
correlations with the proximal teeth. In girls, the lower
deciduous molars had high correlations with the antag-
onist teeth, and the other teeth had high correlation
with the proximal teeth.

Of 190 possible correlation coefficients between indi-
vidual buccolingual crown dimensions, 162 in boys and
176 in girls were significantly different from zero at the
P<0.01 significance level. In boys, the deciduous canines
had high correlations with the antagonist teeth, and the
other teeth had high correlation with the proximal teeth.
In girls, the deciduous second molars had high correla-
tions with the antagonist teeth, and the other teeth had
high correlations with the proximal teeth.

Of 190 possible correlation coefficients between
individual crown shape, 35 in boys and 38 in girls were
significantly different from zero at the P<0.01 signifi-
cance level (Table 6). In boys, the deciduous molars had
high correlations with the proximal teeth, the decidu-
ous incisors and canines had high correlations with
both proximal and antagonist teeth. In girls, all of the
deciduous teeth had high correlations with the proxi-
mal teeth.

Table 1-2. Mesiodistal Crown Dimensions of the Lower Deciduous Teeth

Lower Right side Left side Right-Left

Teeth Sex No. Mean S.D. C.V. t-test Sex No. Mean S.D. C.V. t-test t-test

A Boys 60 4.19 0.27 6.57 Boys 60 4.21 0.31 7.55 Boys NS

(mm) Girl 57 4.11 0.25 6.22 NS Girl 57 4.11 0.24 5.97 NS Girls NS

B Boys 60 4.71 0.32 6.84 Boys 60 4.74 0.33 7.02 Boys NS

(mm) Girl 57 4.64 0.30 6.52 NS Girl 57 4.63 0.30 6.48 NS Girls NS

C Boys 60 5.92 0.27 4.66 Boys 60 5.95 0.30 5.17 Boys NS

(mm) Girl 57 5.80 0.31 5.43 * Girl 57 5.77 0.33 5.75 * Girls NS

D Boys 60 8.25 0.47 5.78 Boys 60 8.21 0.43 5.33 Boys NS

(mm) Girl 57 7.85 0.43 5.56 ** Girl 57 7.83 0.44 5.64 ** Girls NS

E Boys 60 10.1 0.40 3.98 Boys 60 10.2 0.41 4.03 Boys NS

(mm) Girl 57 9.68 0.52 5.42 ** Girl 57 9.73 0.54 5.57 ** Girls NS

A:deciduous central incisor, B: deciduous lateral incisor, C:deciduous canine, D: deciduous first molar, E: deciduous second molar
S.D.:standard deviations C.V.: coefficient of variations * P<0.05 ** P<0.01 NS: not significant
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Table 2-1. Buccolingual Crown Dimensions of the Upper Deciduous Teeth

Upper Right side Left side Right-Left

Teeth Sex No. Mean S.D. C.V. t-test Sex No. Mean S.D. C.V. t-test t-test

A Boys 60 4.89 0.22 4.61 Boys 60 4.95 0.25 5.13 Boys NS

(mm) Girl 57 4.78 0.36 7.70 NS Girl 57 4.87 0.34 7.09 NS Girls NS

B Boys 60 4.71 0.36 7.68 Boys 60 4.70 0.40 8.59 Boys NS

(mm) Girl 57 4.58 0.37 8.13 NS Girl 57 4.65 0.36 7.78 NS Girls NS

C Boys 60 5.74 0.41 7.28 Boys 60 5.73 0.39 6.95 Boys NS

(mm) Girl 57 5.65 0.42 7.55 NS Girl 57 5.64 0.46 8.17 NS Girls NS

D Boys 60 8.91 0.44 4.97 Boys 60 8.97 0.41 4.64 Boys NS

(mm) Girl 57 8.70 0.45 5.19 * Girl 57 8.74 0.43 4.93 ** Girls NS

E Boys 60 10.1 0.45 4.52 Boys 60 10.1 0.44 4.38 Boys NS

(mm) Girl 57 9.85 0.47 4.83 ** Girl 57 9.89 0.42 4.28 ** Girls NS

A:deciduous central incisor, B: deciduous lateral incisor, C:deciduous canine, D: deciduous first molar, E: deciduous second molar
S.D.:standard deviations C.V.: coefficient of variations * P<0.05 ** P<0.01 NS: not significant

Table 2-2. Buccolingual Crown Dimensions of the Lower Deciduous Teeth

Lower Right side Left side Right-Left

Teeth Sex No. Mean S.D. C.V. t-test Sex No. Mean S.D. C.V. t-test t-test

A Boys 60 3.80 0.28 7.59 Boys 60 3.79 0.29 7.86 Boys NS

(mm) Girl 57 3.69 0.27 7.36 * Girl 57 3.70 0.30 8.12 NS Girls NS

B Boys 60 4.41 0.30 6.82 Boys 60 4.32 0.25 5.78 Boys NS

(mm) Girl 57 4.25 0.28 6.80 ** Girl 57 4.20 0.31 7.40 * Girls NS

C Boys 60 5.54 0.33 6.09 Boys 60 5.52 0.35 6.38 Boys NS

(mm) Girl 57 5.52 0.36 6.57 NS Girl 57 5.43 0.32 5.90 NS Girls NS

D Boys 60 7.80 0.50 6.48 Boys 60 7.68 0.51 6.66 Boys NS

(mm) Girl 57 7.71 0.54 7.07 NS Girl 57 7.42 0.57 7.78 * Girls **

E Boys 60 9.20 0.41 4.52 Boys 60 9.13 0.44 4.86 Boys NS

(mm) Girl 57 8.98 0.46 5.15 * Girl 57 8.95 0.46 5.19 * Girls NS

A:deciduous central incisor, B: deciduous lateral incisor, C:deciduous canine, D: deciduous first molar, E: deciduous second molar
S.D.:standard deviations C.V.: coefficient of variations * P<0.05 ** P<0.01 NS: not significant
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Table 3-1. Crown Shape (buccolingual crown dimension divided by mesiodistal crown dimension) of the Upper Deciduous Teeth

Upper Right side Left side Right-Left

Teeth Sex No. Mean S.D. C.V. t-test Sex No. Mean S.D. C.V. t-test t-test

Boys 60 0.72 0.03 5.11 Boys 60 0.73 0.04 6.41 Boys NS

A Girl 57 0.72 0.04 6.23 NS Girl 57 0.74 0.04 6.59 NS Girls *

Boys 60 0.85 0.06 8.03 Boys 60 0.85 0.07 8.70 Boys NS

B Girl 57 0.85 0.06 7.58 NS Girl 57 0.87 0.06 7.44 NS Girls NS

Boys 60 0.85 0.05 5.99 Boys 60 0.86 0.06 7.18 Boys NS

C Girl 57 0.86 0.07 9.01 NS Girl 57 0.86 0.07 8.20 NS Girls NS

Boys 60 1.20 0.06 5.56 Boys 60 1.20 0.05 4.23 Boys NS

D Girl 57 1.23 0.06 4.95 * Girl 57 1.23 0.05 4.14 ** Girls NS

Boys 60 1.11 0.04 4.05 Boys 60 1.11 0.04 4.02 Boys NS

E Girl 57 1.11 0.04 4.03 NS Girl 57 1.12 0.04 3.64 NS Girls NS

A:deciduous central incisor, B: deciduous lateral incisor, C:deciduous canine, D: deciduous first molar, E: deciduous second molar
S.D.:standard deviations C.V.: coefficient of variations * P<0.05 ** P<0.01 NS: not significant

Table 3-2. Crown Shape (buccolingual crown dimension divided by mesiodistal crown dimension) of the Lower Deciduous Teeth

Lower Right side Left side Right-Left

Teeth Sex No. Mean S.D. C.V. t-test Sex No. Mean S.D. C.V. t-test t-test

Boys 60 0.90 0.06 7.37 Boys 60 0.90 0.07 8.63 Boys NS

A Girl 57 0.89 0.06 6.79 Girl 57 0.90 0.05 6.56 Girls NS

Boys 60 0.93 0.05 5.44 Boys 60 0.91 0.06 6.77 Boys *

B Girl 57 0.91 0.07 7.85 Girl 57 0.90 0.06 7.15 Girls NS

Boys 60 0.93 0.04 5.23 Boys 60 0.93 0.05 5.70 Boys NS

C Girl 57 0.95 0.06 6.40 Girl 57 0.94 0.05 6.26 Girls NS

Boys 60 0.94 0.06 6.65 Boys 60 0.93 0.06 7.26 Boys NS

D Girl 57 0.98 0.07 7.32 Girl 57 0.94 0.07 7.80 Girls *

Boys 60 0.90 0.04 4.51 Boys 60 0.89 0.04 4.58 Boys NS

E Girl 57 0.93 0.04 4.95 Girl 57 0.92 0.04 4.77 Girls NS

A:deciduous central incisor, B: deciduous lateral incisor, C:deciduous canine, D: deciduous first molar, E: deciduous second molar
S.D.:standard deviations C.V.: coefficient of variations * P<0.05 ** P<0.01 NS: not significant
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DISCUSSION
Metrical studies of the tooth provide valuable data
needed both in anthropology and in dentistry. Many
researchers6-8 used basically similar techniques in record-
ing the mesiodistal tooth dimension. The best method
appears to employ sliding caipers with a vernier scale,
measuring the greatest mesiodistal diameter at the con-
tact point parallel to the occlusal surface of the teeth and
also parallel to the vestibular surface of the model.

Richardson and Malhotra7 found that the permanent
tooth size was larger in males than in females. The
greatest difference was found in canines, and the least
difference was in incisors. This study found that both of
the mean mesiodistal and buccolingual crown dimen-
sions of the deciduous teeth were larger in boys than in
girls, and the differences in the incisors and canines
were small and in the molars were large.

There were some differences about the tooth size
between Japanese9 and Chinese in this study. The mean
mesiodistal crown dimensions of the deciduous second
molars of both dental arches in Japanese were larger
than in Chinese. The mean buccolingual crown dimen-
sions of the upper deciduous incisors and canines in
Japanese were larger than in Chinese, whereas, the
lower deciduous first molar was larger in Chinese than
in Japanese.

Heredity is a factor in the determination of tooth size.
Variability is an important component in the make-up of
the human dental structure. As with the same research
result from Japanese,9 the deciduous anterior teeth had
larger coefficient of variations than the deciduous sec-
ond molars. Tooth size may also be influenced by envi-
ronment. It is considered that the deciduous anterior
teeth are influenced by environment more often than

the deciduous second molars, so the deciduous anterior
teeth have large coefficient of variations and high inci-
dence of congenital missing and malformation in com-
parison with the deciduous molars.10-11

With regard to the mean mesiodistal and buccolin-
gual crown dimension in each morphological class of
the deciduous teeth, the distal teeth were larger than
the mesial ones except the upper incisors. This was dif-
ferent from the result of study5 about the permanent
teeth; the mesial teeth were larger than the distal ones
except the lower incisors.

Sex differences in the crown shape of the upper
deciduous first molar and the lower deciduous second
molar were found. The shape of upper deciduous first
molar of boys were nearly square and that of girls were
slender buccolingually, whereas, the shape of lower
deciduous second molar of boys were slender and that
of girls were nearly square mesiodistally.

In the relationships of the crown shape in each mor-
phological class of the deciduous teeth, it was found
that the value of the upper deciduous lateral incisor
was larger than central incisor and the value of the
deciduous first molars were larger than second molars.
It means that the upper deciduous lateral incisor was
relatively thicker than the upper deciduous central
incisor and the lower deciduous first molars were
nearly square in comparison with the lower deciduous
second molars. These data are useful for restoring the
crown of deciduous teeth and understanding the occlu-
sion of deciduous dentition in pediatric dentistry.

The correlation coefficients between individual
mesiodistal and between individual buccolingual crown
dimensions were higher than that between individual
crown shape. And only the deciduous canines in boys
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Table 4. Size relationships of mesiodistal and buccolingual crown
dimensions in each morphological class of the decidu-
ous teeth

Tooth Sex Right side Left side

Boys A > B ** A > B **

Incisors Girls A > B ** A > B **

Upper Boys E > D ** E > D **

Molars Girls E > D ** E > D **

Boys B > A ** B > A **

Incisors Girls B > A ** B > A **

Lower Boys E > D ** E > D **

Molars Girls E > D ** E > D **

A: deciduous central incisor, B: deciduous lateral incisor,
C: deciduous canine, D: deciduous first molar, E: deciduous
second molar
** P<0.01

Table 5. Size relationships of crown shape in each morphological
class of the deciduous teeth

Tooth Sex Right side Left side

Boys B > A ** B > A **

Incisors Girls B > A ** B > A **

Upper Boys D > E ** D > E **

Molars Girls D > E ** D > E **

Boys B > A ** A = B (NS)

Incisors Girls A = B(NS) A = B (NS)

Lower Boys D > E ** D > E **

Molars Girls D > E ** D = E (NS)

A: deciduous central incisor, B: deciduous lateral incisor,
C: deciduous canine, D: deciduous first molar, E: deciduous 
second molar
(NS) not significant
** P<0.01
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and the deciduous second molars in girls had high cor-
relation with the antagonist teeth in both mesiodistal
and buccolingual dimensions. It is suggested that the
mesiodistal and buccolingual crown dimensions for the
individual tooth is controlled in the respectively differ-
ent gene. Further studies are necessary to reveal the
mode of inheritance of the crown shape and twin stud-
ies comparing monozygous and dizygous twins would
enable an estimation of the extent of their inheritance.
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