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CROWN DIAMETERS OF THE DECIDUOUS
TEETH OF TAIWANESE

Huei-Hsien Liu, Shing-Zeng Dung** and Yi-Hsin Yang*

The purposes of this study were (1) to characterize the crown diameters of
the deciduous teeth of Taiwanese; (2) to compare the differences in the decidu-
ous crown diameters between different populations. The results might provide
odontometric information in making preformed stainless steel crowns of the
Chinese population. Study casts of 90 children (51 boys and 39 girls) of aged 3
to 6 years were used in this study. The maximum mesiodistal crown diameter
(the greatest distance between the contact points of the approximal surfaces)
and the buccolingual crown diameter (the greatest distance at a right angle to
the mesiodistal measurement) were obtained by using an electronic digital caliper.
Significant differences between antimeres were found in the mesiodistal diam-
eters of maxillary canine and maxillary molars (p<0.001) as well as in the
buccolingual diameters of mandibular molars (p<0.05). Excellent correlations
between the antimeres of the corresponding teeth were found (r=0.70 to 0.96).
Boys generally had larger crown diameters than girls with the exception of me-
siodistal diameters of maxillary and mandibular canines, and mandibular lat-
eral incisor, whereas the statistically significant gender difference was only found
in the buccolingual diameter of mandibular second molar (p<0.05). The higher
the percentage of sexual dimorphism, the larger the gender differences. The
percentage of sexual dimorphism ranged from 0.09 to 1.94 for mesiodistal diam-
eters and 0.04 to 2.86 for buccolingual diameters. The mandibular second molar
was the most dimorphic tooth. Variations in the crown diameters of the decidu-
ous feeth existed among and within different populations. Deciduous mesiodis-
tal crown diameters of Taiwanese were, in general, smaller than those of Austra-
lian aborigines, Taiwan Chinese aborigines, and Hong Kong Chinese, but larger
than those of American whites. When considering the buccolingual crown
diameters, our data were significantly smaller than those of Icelanders, western
Indians, and whites.
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Data derived from odontometric studies are use-
ful in many fields, such as to compare prehistoric and
modern populations in anthropology [1]; to evaluate
the heritabilities and chromosomal influences in ge-
netics [2,3]; to determine the sex in modern forensic
science [4]; and to study the normal and abnormal den-
tal traits [5]. Furthermore, odontometric data regard-
ing deciduous crown diameters can be used to study
the development of occlusion during transition of the
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dentition in the daily pedodontic and orthodontic
practices. Previous investigations on deciduous crown
diameters have shown variations among the popula-
tions [6-12]. However, limiied information concern-
ing Asian populations has been published [1,8,12,13].
In addition, it may be necessary to measure tooth size
in more than one sample of a population before draw-
ing a conclusion concerning the odontometric findings
and the racial origin of a population. The purposes of
this study were (1) to characterize the crown diameters
of the deciduous teeth of Taiwanese; (2) to compare
the differences in the deciduous crown diameters be-
tween different populations. Our results may provide
odontometric information in making preformed stain-
less steel crowns of the Chinese children.

MATERIALS AND METHODS

Subjects

A total of 500 preschool children in southern Tai-
wan aged from 3 to 6 years were randomly screened
for this study. The following criteria for the selection
of children were used: (1) absence of dental caries or
restorations; (2) no malposition or malocclusion; and
(3) no clinical evidence of gingival inflammation or
gingival recession. Eventually, a total of 90 children
(51 boys and 39 girls) were selected for this study.

Measurements

Impressions of the dentitions were made with
regular-setting alginate materials (Jeltrate, Caulk
Dentsply, Milford, U.S.A.). Super-hard white stones
were used to pour the casts. The tooth was selected
for measurement only if it was fully erupted, not no-
ticeably reduced in size by attrition, not fractured into
or below the marginal gingiva, and not anomalous in
crown morphology or tooth size.

According to the method described by Moorrees
[6], the maximum mesiodistal crown diameter was ob-
tained by measuring the greatest distance between the
contact points in its approximal surfaces, using an elec-
tronic digital caliper held parallel to the occlusal and
vestibular surfaces. The buccolingual crown diameter
was obtained by measuring the greatest distance be-
tween the vestibular and lingual surfaces at right angles
to the mesiodistal measurement. If a tooth was miss-
ing or unsuitable for measuring, the opposite side also
would be excluded. All measurements were made by
the same investigator,

Statistical analyses
The statistical analyses of this study were used to

1) investigate bilateral asymmetry, 2) compare gender
differences and sexual dimorphism, 3} compare the
study data with different ethnic populations, and 4)
classify the tooth size according to cluster analysis. For
the bilateral asymmetry, the Pearson’s correlation co-
efficients were computed between right and left sides
of the corresponding teeth. A series of two-sample t-
tests were used to compare the crown diameters be-
tween genders. Furthermore, sexual dimorphism was
assessed by the method described by Garn and co-
workers [2]. The crown diameters of the present study
were compared with those of other ethnic groups by
using one-sample t-test.

RESULTS

Bilateral asymmetry and correlation

Table 1 shows the coefficients of correlation and
the differences between the crown diameters of the
right and left sides of the corresponding teeth. Sig-
nificant differences between antimeres were found in
the mesiodistal diameters of maxillary canine and max-
illary molars as well as in the buccolingual diameters
of mandibular molars. These differences were fairly
small (0.001 to 0.077 mm). Therefore, the averaged
diameter of antimere was used as the measurement for
the following statistical analyses. Excellent correla-
tions between the antimeres of the corresponding teeth
were found, with the smallest coefficient being mesio-
distal diameter of mandibular canine (r=0.70).
Additionally, all these correlations were highly signifi-
cant (p<0.001).

Gender difference and sexual dimorphism

Comparison of crown diameters of the decidu-
ous teeth between genders and the percentage of sexual
dimorphism are shown in Table 2. Boys generally had
larger crown diameters than girls with the exception
of mesiodistal diameters of maxillary and mandibular
canines, and mandibular lateral incisor, whereas a sta-
tistically significant gender difference was only found
in the buccolingual diameter of mandibular second
molar (p<0.05}.

The percentage of sexual dimorphism ranged
from 0.09 to 1.94 for mesiodistal diameters and 0.04
to 2.86 for buccolingual diameters. Regarding the
mesiodistal crown diameters, mandibular central inci-
sor was the least dimorphic tooth; while mandibular
second molar as well as maxillary central incisor were
the most dimorphic teeth. As for the buccolingual
diameters, mandibular lateral incisor was the least di-
morphic tooth, and the mandibular second molar was

Kaohsiung J Med Sci 16: 299 — 307, 2000



H. H. Liu, 5. Z. Dung and Y. H. Yang 301

Table 1. Bilateral asymmetry and correlation of deciduous crown diameters'

Variable By variable Difference (mm) Standard error of Pearson’s
(left) (right) (right -left) difference correlation (r )
it i! -0.0169 0.0126 0.96™"
Mesiodistal i i? -0.0264 0.0142 .93
c! ¢! 0.0773™ 0.0212 0.84""
m' m' 0.0392"" 0.0161 0.93™
m? m? 0.0752" 0.0181 0.95"
i i 0.0116 0.0169 0.92
i i -(.0297 (.0182 0.89"
c c, -0.0029 0.0390 0.70°"
m, m, -0.0137 0.0194 0.94™
m, m, -0.0168 0.0187 0.94™
Buccolingual it it 0.0067 0.0146 0.93""
i? i? -(.0205 (.0149 0.93™"
¢! o -0.0171 0.0186 0.92°
m! m! 0.0381 0.0216 0.88™"
m? m? 0.0059 0.0219 0.90""
i i 0.0029 0.0124 095
i, i, 0.0010 0.0160 091"
c, c, 0.0090 0.0220 (.88
m, m, 0.0744" 0.0260 0.89"
m, m, 0.0571" 0.0217 0.92"

P<0.001;70.0010 < P<0.01;70.01 <P <0.05

"i': maxillary central incisor; i*: maxillary lateral incisor; c!: maxillary canine; m': maxillary first molar; m* maxillary second
molar; i; mandibular central incisor; i,: mandibular lateral incisor; c;; mandibular canine; m : mandibular first molar; m.:

mandibular second molar

the most dimorphic tooth.
Cluster analysis

The crown diameters from 54 observations with
complete measurements were used in the cluster
analysis. The hierarchical cluster analysis was first used
to identify the number of groups needed. When com-
paring the Ward’s statistics for the number of groups,
relatively large changes can be found until number
three. Hence three groups were decided for cluster-
ing these diameters. After the number of groups was
decided, the K-means method in cluster analysis was
then used to classify the observations into three groups.

Table 3 demonstrates the averaged crown diam-
eters of these three groups related to tooth size. Clus-
ter 1 compromised 26% (14 / 54) of observations, dis-
playing the largest tooth size. Cluster 2 (50%) had a
relatively medium tooth size. Cluster 3 (24%) exhib-
ited the smallest tooth size.

DISCUSSION

Bilateral asymmetry and correlation

Bilateral asymmetry of the present study was
found to be statistically significant at the one per cent
level for only three measurements and the absolute
differences were fairly small. This finding agreed with
previous investigations and justified the use of the av-
eraged size from antimeres [6,8-13].

There was a consensus that one person exhibit-
ing a smaller (larger) right deciduous tooth was likely
to have a smaller (larger) left corresponding tooth.
However, there has been little scientific information
regarding the correlation between crown diameters of
the right and left sides of the corresponding teeth. Our
results, exhibiting an excellent correlation between the
crown diameters of the antimeres, provided the scien-
tific evidence to support this hypothesis.

Gender difference and sexual dimorphism

Previous studies demonstrated that boys had
larger crown diameters than girls in all or most of the
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Table 2. Comparison of deciduous mesiodistal & buccolingual crown diameters (mm) between genders'

Tooth Boy Girl Difference Percent
dimorphism?
Mean (1) S E* Mean {2) S E* (1)-(2)

Mesiodistal i! 6.76 0.06 6.63 0.06 0.13 1.94
i? 5.46 0.05 5.36 0.05 0.10 1.78
c! 6.65 0.04 6.72 0.06 -0.07 -0.99
m! 7.13 0.06 7.05 0.06 (.08 i.11
m? 9.07 0.07 9.05 0.10 0.02 0.21
i, 4.19 0.06 4.19 0.05 0.00 -0.09
i, 4.606 0.05 4.67 0.05 -0.01 -0.21
C, 5.76 0.06 5.81 0.05 -0.05 -0.89
m, 8.02 0.07 7.93 0.08 0.10 1.24
m, 10.03 0.08 9.64 0.08 0.19 1.94

Buccolingual it 4.78 0.05 4.68 0.06 0.10 2.17
i 4.53 0.05 4,47 0.06 0.06 1.45
cl 5.53 0.06 5.51 0.07 0.02 0.36
m! 8.45 0.05 8.31 0.07 0.14 1.67
m? 9.96 0.07 9.79 0.07 0.17 1.75
i 3.53 0.05 3.51 0.05 0.02 0.45
i, 3,95 0.05 3.95 0.05 0.00 -0.04
o 5.13 0.06 5.11 0.06 0.02 0.44
m, 7.28 0.07 7.08 0.07 0.20 2.80
m, 9.24 0.08 8.99 0.08 0.267 2.86

*SE: standard error

*Percent dimorphism = (1) - (2) / (2) x 100

Ttwo-sample t-test, p-value < 0.05

¥ i': maxillary central incisor; i% maxillary lateral incisor; ¢': maxillary canine; m': maxillary first molar; m* maxillary second
molar; i: mandibular central incisor; i,: mandibular lateral incisor; ¢ : mandibular canine; m;: mandibular first molar; m,:
mandibular second molar

Table 3. The averaged deciduous mesiodistal and buccolingual crown diameters (mm) according to cluster analy-
sis"

Cluster N it i? cl m! m? i i, c, m, m,
Mesiodistal 1 14 7.09 5.76 7.05 7.57 9.65 4.45 4.97 6.25 .45 10.39
2 27 6.64 5.42 6.69 7.14 9.03 4.18 4,65 5.83 7.85 9.93

3 13 639 509 645 677 876 389 441 548 774 9.68

Buccolingual
1 14 512 482 591 886 1041 372 416 549 7.64 979
2 27 475 457 564 849 995 353 400 525 735 911
3 13 445 421 509 798 955 320 361 474 672 8.68

N: number of teeth

il: maxillary central incisor; i% maxillary lateral incisor; ¢': maxillary canine; m': maxillary first molar; m% maxillary second
molar; i : mandibular central incisor; i,: mandibular lateral incisor; ¢ : mandibular canine; m;: mandibular first molar; m,:
mandibular second molar

deciduous teeth [1,4,6-11,13]. This trend was reflected ous dentition, in which more than half of measurements
in this study. However, our results disagreed with pre- exhibited significant gender differences [1,4,6,9-11]. In
vious investigations of crown diameters of the decidu- the present study, the buccolingual crown diameter of
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the mandibular second molar was the only measure-
ment demonstrating a statistically significant gender
difference. In general, our findings confirmed previ-
ous data from Chinese populations that there was no
major gender difference and that boys had larger crown
diameters than girls with the exception of anterior teeth
[8,13]. There might be some variations among popu-
lations as gender differences are addressed.

Table 4 shows the magnitude of sexual dimor-
phism in the deciduous crown diameters of different
populations. It appeared that the magnitude and rank-
ing of sexual dimorphism in deciduous tooth size var-
ied among and within populations. The higher the
percentage of dimorphism, the larger the gender
differences. Comparing with other populations, Chi-
nese populations seemed to have a smaller magnitude
of sexual dimorphism in deciduous tooth size [8, 13].
Our results supported previous findings that the de-
ciduous dentition displayed much less sexual dimor-
phism than the permanent dentition and there were
no pattern characteristics of sexual dimorphism in the
deciduous dentition [2,4,7,10,13]. In addition, the find-
ing from this study was similar to those of previous
studies, in which the deciduous canines did not dis-
play as much dimorphism as the permanent canines
[2,4,13].

Contrary to the results of a previous Icelandic
study, there was a complete reversal in the dimorphism
ranking for the mesiodistal crown diameter of man-
dibular central incisor and for the buccolingual crown

303

diameter of mandibular lateral incisor and mandibu-
lar second molars [10]. Garn et @f. {2] have indicated
that the magnitude of sexual dimorphism in the per-
manent tooth size has a genetic basis. Population dif-
ferences in sexual dimorphism shown in the present
study might imply that there is a similar genetic con-
trol in the deciduous tooth size. However, we still need
more evidence, such as sibling difference comparisons
to verify the genetic hypothesis.

Comparisons of different populations

Comparisons of averaged buccolingual and me-
siodistal crown diameters of different ethnic popula-
tions are shown in Tables 5 and 6, respectively. The
crown diameters of the deciduous teeth were compared
with those of other populations by using one-sample t-
test. For the mesiodistal crown diameters, the aver-
aged measurements from Australian aborigines [9] and
Taiwan Chinese aborigines [8] were mostly significantly
different from our data (p<(.05), whereas the results
from Icelanders [10], western Indians [1], northern
Americans [6], and Hong Kong Chinese [13] had less
significant differences. In general, our results demon-
strated that mesiodistal crown diameters of Taiwanese
were smaller than those of Australian aborigines [9],
Taiwan Chinese aborigines [8], and Hong Kong Chi-
nese [13] with the exception of maxillary central inci-
sor of Taiwan Chinese aborigines, central incisors and
maxillary canine of Hong Kong Chinese. On the other
hand, the northern Americans [6] exhibited smaller

Table 4, The magnitude (%) and ranking * of sexual dimorphism in deciduous mesiodistal crown diameters’

Taiwanese HongKong  Taiwan westeran Awustralian  northern
Chinese® aborigines®* Indians! aborigines® Americans® Whites?  Icelanders!

% rank % rank % rank % rank % rank % rank % rank % rank
it 194 1 006 10 123 3 322 o 266 2 171 10 184 3 093 9
it 178 3 031 9 089 7 358 4 101t 10 172 9 1.69 6 133 7
¢ 099 6 091 o6 179 2 444 3 263 3 315 1 1.80 4 116 &
m'* 111 5 197 1 068 & 449 2 371 1 245 5 1.52 7 1.85 5
m* 021 8 102 5 106 5 143 10 233 5 271 3 057 9 033 10
i 009 10 110 3 093 6 320 7 227 6 251 4 171 5 949 1
i, 021 8 0.81 7 0.00 10 214 9 163 8 237 6 297 1 2.84 2
c, 08 7 032 8 118 4 242 8 194 7 313 2 0.34 10 206 4
m 124 4 110 3 060 9 476 1 135 9 196 8 142 8 281 3
m 194 1 147 2 198 1 332 5 234 4 197 7 196 2 1.61 6

T percentage sexual dimorphism= {male-female) / female x 100

# Rank was arrangement of the absolute values of percentage sexual dimorphism in descending order.
¥V il: maxillary central incisor; i* maxillary lateral incisor; c': maxillary canine; m': maxillary first molar;
m* maxillary second molar; i : mandibular central incisor; i,: mandibular lateral incisor; ¢;: mandibular canine;

m,: mandibular first molar; m,: mandibular second molar
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Table 5. Comparisons of averaged buccolingual crown diameters (mm) of deciduous teeth of different ethnic

populations”
Taiwanese Icelanders!® W. Indians’ Whites’
(2) (3) (4)

Gender Tooth Mean (1) (1)-(2) (D-(3) (1)-(4)
Boy it 4.78 -0.30* -0.47* -0.35*
i2 4.53 -(148% -0.41* -0.18%
¢t 5.53 -0.84% -0.66* -0.58*
m' 8.45 -(.42% -0.62% -0.38*
m? 9.96 -0.14% -0.19* 0.42%
i 3.53 -0.38* -0.35% -0.33*
i 3.95 -0.50* -0.40* -0.42%
o 5.13 -0.58* -0.51* -0.47*

m, 7.28 -0.07 -0.23* -0.09
m, 9.24 0.15 -0.08 0.34*
Girl it 4.68 -0.33* -0.36* -0.51*
i? 4,47 -0.46* -0.24% -0.17*
ct 5.51 -0.76* -0.45% -0.46*
m! 8.31 -0.38* -0.45* -0.25*
m? 9.79 -0.09 0.04 0.43*
i 3.51 -0.27% -0.36% -0.33*
i, 3.95 -0,34*% -0.26% -0.40*
c, 5.11 -0.50*% -0.27% -0.44*

m, 7.08 -0.21*% -0.19# -0.23
m 8.99 -0.03 0.12 0.29*

*one-sample t-test, p-value < (.05

9 {: maxillary central incisor; i%: maxillary lateral incisor; c¢!: maxillary canine; m': maxillary first molar; m? maxillary second
molar; i,: mandibular central incisor; i,: mandibular lateral incisor; ¢;; mandibular canine; m : mandibular first molar; m:

mandibular second molar

mesiodistal crown diameters than the Taiwanese in the
present study, except for canines and mandibular lat-
eral incisor. When considering the buccolingual crown
diameters, our data were almost significantly smaller
than those of Icelanders [10], western Indians [1], and
whites [7] with the exception of second molars.

Cluster analysis

Cluster analysis has been applied in many ficlds
of dentistry, such as in periodontal research to describe
patterns of microorganism and gingival phenotypes
observed among cases [14-16]; in temporomandibularx
disorder to describe psychological characteristics of
chronic pain [17]; in orthedontics to classify malocclu-
sion subtypes and diagnostic index [18,19]; and in pe-
diatric dentistry to identify caries pattern in children
[20]. Nevertheless, limited odontometric studies have
dealt with cluster analysis [21,22] and none of these
studies focused on the deciduous dentition.

The deciduous crown diameters of the study data
were classified into three clusters by the cluster

analysis. The averaged crown diameters of the three
clusters (shown in Table 3) correspond to small,
median, and large sizes. Hence, these sizes can be used
as references for making preformed stainless steel
crowns for the Chinese population. The nickel-chrome
crown, commonly called the stainless steel crown
(SSC), has proved to be the most successful restora-
tion for large cavities in primary molar teeth. There
are six different sizes of preformed stainless steel crown
currently available on the market (e.g. Ion NiChro, 3M
Dental Products, St. Paul, U.S.A.), sized from 2 to 7.
Ideally, it needs minimal adaptation as long as the ap-
propriate size of the S8C is used. As compared the
mesiodistal crown diameters of the cluster 2 in this
study {medium size, 50% of study sample) with those
of 8SC on the market, the sizes of upper first and sec-
ond molars were between sizes 2 and 3 (difference =
0.11 to 0.43 mm for m!and 0.08 to 0.31 mm for m?,
respectively). The sizes of lower first and second mo-
lars were between sizes 3 and 4 (difference = 0.02 to

Kaohsiung J Med Sci 16: 299 — 307, 2000
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Table 6. Comparisons of averaged mesiodistal crown diameters (mm) of deciduous teeth of different ethnic populations®

Taiwanese Australian Taiwan Hong Kong  W.Indians'  Icelanders' Northern Whites’
aborigines® aborigines® Chinese'? &) (6) Americans® (8)
©) 3) ) @
Gender Tooth Mean(1) (1)-(2) (1)-(3) (-4 (1)-(5) (1)-(6) (D7) (1)-(8)
Boy i! 6.76 -0.58* 0.34* 0.08 0.03 0.27* 0.21* 0.36*
i 5.46 -0.53* -0.06 0.00 -0.04 0.11* 0.14* 0.22*
! 6.65 -0.76* -0.19* -0.09* -0.17* -0.33* -0.23* -0.13%
m! 7.13 -0.42* -0.29* -0.27* -0.31* -0.04 0.01 o.NE*.
m? 9.07 -0.59* -0.42* -0.18* -0.14 0.07 -0.01 0.23*
i 4.19 -0.31* -0.05 0.03 0.01 -0.08 0.11 0.15*
i, 4.66 -0.34* -0.11* 0.00 -0.10 -0.04 -0.08 0.08
o 576 -0.55* -0.25% -0.14% -0.15* -0.18* -0.16* -0.07
m, 8.02 -0.22*% -0.30* -0.16* -0.13 0.04 0.22* 0.178
m, 10.03 -0.89* -0.29* -0.26* -0.21* -0.08 0.20* 0.15
Girl it m.m,w -0.52~ 0.13* -0.04 0.11 0.20%* 0.19* 0.11
it 5.36 -0.57* -0.21* -0.08 0.05 0.08 0.13* 0.03
c! 6.72 -0.50* 0.00 0.04 0.19* -0.18* 0.05 0.06
mt 7.05 -0.23* -0.32% -0.21* -0.07 0.01 0.10 0.46*
m? : 9.05 -0.39* -0.34* -0.11 -0.03 . 0.08 0.21* 0.26*
i, 4.19 -0.21* -0.09 -0.02 0.14* 0.29*% 0.21* 0.09
i 4.67 -0.25% -0.10 -0.03 0.01 0.10 0.04 -0.05
c, 5.81 -0.38* -0.13* -0.07 0.04 -0.01 0.07 0.00
m, 7.93 -0.20* -0.34* -0.16% 0.15 0.12 0.28* 0.19*
m 9.84 -0.83* -0.28* -0.30* -0.11 -0.11 0.20* 0.15

2

* one-sample t-test, p-value < 0.05
Til: maxillary central incisor; i% maxillary lateral incisor; c': maxillary canine; m': maxillary first molar; m* maxillary second molar; i;: mandibular central incisor; iy:

mandibular lateral incisor; ¢ : mandibular canine; m: mandibular first molar; m,: mandibular second molar

307, 2000
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0.37 mm for m, and 0.04 to 0.57 mm for m,, respectively).
The difference is small; however, the minimal adapta-
tion can turn out to be a clinical liability. Therefore, it
might help clinicians to minimize clinical time in per-
forming a S5C made from the Chinese population.
However, we still need more information on three-di-
mensional measurements to make more appropriate
sizes of SSC for Chinese children.
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