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Prediction of Sizes of Unerupted Canines

INTRODUCTION

Predicting the size of unerupted teeth during the
mixed dentition period is a critical factor in managing
the developing occlusion of a growing child. The ability
to predict the sizes of unerupted posterior teeth in
mixed dentition is of prime importance if a good
treatment plan is to be established.1,2,3 an accurate
prediction can help answer the traditional question o
whether the available space in the posterior segments
is sufficient to allow the permanent teeth to erupt
freely with good alignment in their respective arches.4

In instances of arch-tooth discrepancies, treatment
decisions can be affected by prediction values that differ
by as little as 1 or 2mm.

The accuracy, safety and simplicity are important
criteria for a predictive method to become a part of the

comprehensive case analysis in contemporary orth-
odontic practice. Several methods have been developed
and used for predicting the sizes of unerupted teeth.
Some methods based on tooth size average used estab-
lished tables of average tooth sizes. Other methods are
based on measurements taken directly from radio-
graph. Still other methods used regression equations
based on the high linear correlation between relevant
groups of teeth.5

The main factor in this category is the possibility of
predicting the sizes of unerupted teeth by using the
widths of other fully erupted permanent teeth. This
method proved the existence of a good linear correla-
tion between the sizes of permanent lower, canine and
premolars. Some methods used the combination of the
method written above by using tooth widths measured
from radiograph in a regression equation.6
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Of these methods, the Moyer’s probability tables7 are
one of the widely used methods today. Moyers sug-
gested two probability tables to predict the sizes of
unerupted teeth in mixed dentition using the sum of
the widths of the four mandibular permanent incisors
and presented this as a part of a mixed dentition
analysis. Accuracy with this method is fairly good.
However the development of this method of prediction
was based on data derived from a population of North-
ern European descent. Therefore the accuracy of this
prediction method may possibly be in question when
applied to a population of different ethnic origin. So the
applicability of the Moyers probability tables to the
subjects visiting Children’s Hospital may undermine
the accuracy of the predictions because the prediction
models for this specific group of different ethnic origin
may differ from those for Caucasians. As the previous
studies have shown that this method overestimates the
sizes of the unerupted canines and premolars in the
majority of cases when used in Chinese8, Syrian9 and
other populations10,11. So this study will be conducted to
have better predictions for this specific group of Paki-
stani population and ultimately these better predic-
tions will lead to better diagnosis and management of
the malocclusion by assessing the sizes of the perma-
nent canines and premolars before their eruption.

MATERIALS AND METHODS

This anthropometric descriptive study for prepara-
tion of prediction tables was conducted at orthodontic
department, Children’s Hospital, Lahore.  Unsoaped
dental casts (poured in stone) of 200 patients (100, male
and 100 females) were selected.  All patients had all
relevant teeth fully erupted and presented with non-
proximal caries or fillings, morphological anomalies,
missing teeth, proximal or occlusal abrasion, or brux-
ism.

A pointed Vernier Caliper (0.05 mm accuracy) was
used to measure thee mesiodistal widths of the perma-
nent mandibular incisors, all canines and premolars
and measurements were red to the nearest 0.05mmm.
In each case, two separate measurements of each tooth
were taken at two different time intervals and the
mean value was used for further data analysis.

The data was compiled and analyzed in SPSS 10
using standard error of means and proportion.  Student
T test was used to assess the sampling error.   This

descriptive data was also used to derive means, stan-
dard deviations and percentiles.

Finally, new probability tables were derived for
predicting the sizes of the unerupted mandibular and
maxillary canine and premolars from the sum of mesio-
distal widths of the four mandibular permanent inci-
sors at 25th, 35th, 50th and 75th percentiles.  These tables
were derived separately for males and females.  Then
thee measured value were compared with the pre-
dicted value from the Moyer’s probability tables at the
percentiles mentioned above to find the accuracy of the
Moyers probability table on the Pakistani subjects
visiting Children’s Hospital, Lahore.

RESULTS

Highly significant differences were found between
the values of the Pakistani subjects in the present
study and the Moyers probability tables based on
Northern European white sample at all percentiles
except in the mandible for males at 75th percentile and
for females at 50th percentile.  Accordingly, the pre-
dicted widths of the canines and the premolars from the
white sample does not fit, except for males and females,
where the mandibular posterior teeth could possibly be
predicted by using the 75th and 50th percentiles of
Moyers tables respectively.  The Moyers prediction
tables do not accurately predict the mesiodistal diam-
eters of unerupted canines and premolars in Pakistani
population of this particular setting at any specific
levels of percentile.  The Moyers tables furthermore
underestimate the space required for both canines and
premolars of the Pakistan subjects included in the
present study.

The sum of the mesiodistal measurements of the
permanent mandibular incisors, canines and premolar
were pooled and the mean widths were calculated
(Table 1). The proposed new probability tables pre-
pared from this study are presented in tables 2, 3, 4 and
5.

On comparing the Moyers predicted values for the
lower canine premolar segment in males with our
derived value, it was found that the Moyers gave the
best predictions at 75th percentile level.  However in
females the best prediction was t 50th percentile level.
The difference for both genders was minimum.  Com-
paring the Moyers predicted values for the upper
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TABLE 1:  DESCRIPTIVE STATISTICS FOR ‘ALL VARIABLES’

Sr Variables Minimum Maximum Mean Std.
No. Deviation

1 Combined mesiodistal width of the four lower 20.0 32.0 26.31 1.92
permanent incisors in millitmeters for whole sample

2 Avg combined mesiodistal width of the lower 19.75 27.30 23.18 1.49
permanent canines and premolars in one quadrant in
millimeters for whole sample

3 Avg combined mesiodistal width of the upper 20.50 27.87 23.97 1.51
permanent canines and premolars in one quadrant in
millimeters for whole sample

TABLE 2:DERIVED PROBABILITY TABLES FOR PREDICTING THE SIZES OF THE UNERUPTED
MANDIBULAR CANINES AND PREMOLARS FROM THE SUM OF WIDTHS OF THE FOUR

MANDIBULAR PERMANENT INCISORS AT DIFFERENT PERCENTILES FOR MALES

LI1I2 LCPm1Pm2

25% 35% 50% 75%

20 24.1

21.5 19.8 19.8 19.8 19.8

22 20.4

22.5 19.9

23 21.25 21.96 22.15 22.48

24 21.8 21.82 22 22.25

24.5 22.3 22.59 22.95 23.55

25 22.5 22.82 22.95 23.15

25.5 22.2 22.44 22.7 22.8

26 22.48 23.05 23.7 24.1

26.5 22.08 22.38 22.5 24.1

27 23.88 23.95 24.2 24.35

27.5 23.2 23.87 24.35 25.02

28 23.6 23.85 24.05 24.8

28.5 23.02 24.2 24.8 26

29 23.02 23.74 24.4 25

29.5 23.95 24.24 24.25 24.28

31 26.4

31.5 26.2

32 25.95 27.3 27.3 27.3

LI1I2 = Combined mesiodistal widths of the four lower permanent incisors in millimeters
LCPm1Pm2 = Average combined mesiodistal widths of the lower permanent canine and premolars in one

quadrant in millimeters at different percentiles
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TABLE 4: DERIVED PROBABILITY TABLES FOR PREDICTING THE SIZES OF THE UNERUPTED
MAXILLARY CANINES AND PREMOLARS FROM THE SUM OF WIDTHS OF THE FOUR

MANDIBULAR PERMANENT INCISORS AT DIFFERENT PERCENTILES FOR MALES

LI1I2 UCPm1Pm2

25% 35% 50% 75%

20 23.1
21.5 21.25 22.6 22.6 22.6
22 21.5

22.5 20.6
23 22.4 22.47 22.5 22.55
24 21.9 21.93 22.2 23.05

24.5 22.4 23.3 23.45 24.35
25 22.9 23.33 23.6 23.92

25.5 22.65 23.32 23.45 24.2
26 23.62 23.95 24.3 24.7

26.5 23.52 23.28 23.4 23.6
27 24.35 24.8 25 25.75

27.5 24.6 25.2 25.35 25.72
28 23.75 25.38 25.75 25.9

28.5 24.75 25.01 25.1 26.2
29 25.62 25.8 25.8 26.15

29.5 23.9 24.98 25.1 25.3
31 26.8

31.5 27.6
32 27 27.3 27.3 27.3

LI1I2 = Combined mesiodistal widths of the four lower permanent incisors in millimeters
UCPm1Pm2 = Average combined mesiodistal widths of the upper permanent canine and premolars in one

quadrant in millimeters at different percentiles

TABLE 3:DERIVED PROBABILITY TABLES FOR PREDICTING THE SIZES OF THE UNERUPTED
MANDIBULAR CANINES AND PREMOLARS FROM THE SUM OF WIDTHS OF THE FOUR
MANDIBULAR PERMANENT INCISORS AT DIFFERENT PERCENTILES FOR FEMALES

LI1I2 LCPm1Pm2

25% 35% 50% 75%

23.5 22.8 23.02 23.25 23.72
24 21.88 21.91 22 22.25

24.5 22.28 22.51 22.6 23.05
25 20.92 21.02 21.2 22.9

25.5 22.62 22.9 23.2 23.55
26 22 22.06 22.4 23.08

26.5 23.4 23.51 23.6 23.9
27 22.9 23.09 23.7 24.35

27.5 23.1 23.48 24.1 24.8
28 23.7 23.91 24 24.45

28.5 23.25 23.22 23.4 25.1
29 24.2 24.8 24.8 24.8

29.5 24.2
31.5 25.2
32 26.5

LI1I2 = Combined mesiodistal widths of the four lower permanent incisors in millimeters
LCPm1Pm2 = Average combined mesiodistal widths of the lower permanent canine and premolars in one

quadrant in millimeters at different percentiles
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canine premolar segment in males with our derived
value, the best prediction were found at 25th percentile
level, while in females it was found at 75th percentile
level.  However the difference was minimum.

DISCUSSION

Multiple regression analyses indicated that the
sum of the mesiodistal widths of the four mandibular
permanent incisors was the best predictor for unerupted
canines and premolars. Fortunately, these are the
teeth that are among the first to erupt during the early
mixed dentition. It is the case of Moyer’s tables12 that
makes them clinically attractive and popular and an
effective method to predict the mesiodistal dimensions
of unerupted maxillary and mandibular canines and
premolars.

The most important factors in the reliability of the
data were the characteristics of the sample. The
representativity of this study sample could be question-
able because of its size (n=200), mean age (13.62 ± 1.25
years) and ethnic distribution. However for the sexes
combined, the sample size could be acceptable. Also,
odontometric data collected from an adult sample can

be extrapolated for children if dental attrition is mini-
mal.

The prediction tables formulated, based on data
from a Pakistani study sample should be accurate when
applied to local children, despite the ethnic diversity.
The prediction table is convenient to use and does not
require memorizing equations.

The research to date, as well as this study, supports the
view that racial differences are likely to be important
variables in tooth size prediction equations. The re-
sults of this study indicated that the currently popular
prediction methods i.e. the Tanaka and Johnston equa-
tions13 and Moyer’s probability tables would not be as
accurate when used in a Pakistani origin population.
Further study with a larger sample size is suggested to
confirm these findings and to draw separated probabil-
ity tables and regression equations for this population.

In our study, the combined mesiodistal crown
diameter of the canine-premolar segments and the
mandibular incisors seemed relatively smaller than
those of black south Africans14, whose teeth were the
largest of all groups, but comparable to those Asian

TABLE 5: DERIVED PROBABILITY TABLES FOR PREDICTING THE SIZES OF THE UNERUPTED
MAXILLARY CANINES AND PREMOLARS FROM THE SUM OF WIDTHS OF THE FOUR
MANDIBULAR PERMANENT INCISORS AT DIFFERENT PERCENTILES FOR FEMALES

LI1I2 UCPm1Pm2

25% 35% 50% 75%

23.5 22.8 23.02 23.25 23.72
24 21.88 21.91 22 22.25

24.5 23.08 23.74 24.1 24.15
25 22.2 22.31 23.3 23.7

25.5 22.62 22.9 23.2 23.55
26 22.75 22.86 23.35 23.68

26.5 23.4 23.51 23.6 23.9
27 23.85 23.9 24.3 24.9

27.5 24.45 24.6 24.8 25.5
28 24.2 24.21 24.3 24.8

28.5 24.42 24.35 24.8 25.75
29 24.75 24.6 24.6 24.6

29.5 24.7
31.5 27.6
32 27.9

LI1I2 = Combined mesiodistal widths of the four lower permanent incisors in millimeters
UCPm1Pm2 = Average combined mesiodistal widths of the lower permanent canine and premolars in one

quadrant in millimeters at different percentiles
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American15, Thai and Hong Kong Chinese8 groups.
Definite racial and ethnic differences in tooth size had
been emphasized in several studies. Descriptive statis-
tics also showed that the mesiodistal diameters of the
mandibular incisors and the maxillary and mandibular
canine and premolar segments were greater in male
than in female subjects. Significant sexual dimorphism
had also been noted in other studies.

The current finding was that the t-test between the
predicted widths derived from the Moyer’s method and
the actual measured widths form the study casts of the
Pakistani study subjects showed significant differences
in both the maxillary and mandibular arches. The
difference in results compared could be due to the
differences in the ethnic origins of the samples. This
finding was similar to the results observed by Al-
Khadra, who also found different results when applied
this method to the Saudi Arabian population.

The present study revealed that the Moyer’s charts
at the 75th percentile confidence level overestimated
the size of the buccal segments in a Pakistani popula-
tion. The smaller the mesiodistal dimensions of the
mandibular permanent incisors, the greater the error.
In the mandible, if the sum of the mandibular incisors
was equal or less than 23.5mm, the moyers prediction
tables12 estimated the size of the buccal segments
inaccurately

CONCLUSION

The Moyers prediction tables do not accurately
predict the mesiodistal diameters of unerupted canine
and premolars in Pakistani population of this particu-
lar setting at any specific levels of percentile.

The sample population of Pakistan had larger teeth
than a sample population of northern European de-
scent so Moyers prediction tables actually underesti-
mated the sizes of the canine and premolar segments
in Pakistani population.

The racial and ethnic diversity strongly affects the
Predicted values for the unerupted permanent teeth.

Further study with a larger sample size is indicated
to confirm these findings and to derive separate and

more accurate prediction tables for this specific popu-
lation.

The accuracy of Moyers prediction tables should be
further tested with a larger sample size in various
ethnic groups in Pakistan.
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