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methods to evaluate such developmental stages including
assessment of the chronological age, weight and height,
secondary sexual characteristics, cervical vertebral
maturation[4], hand and wrist assessment[5], and the
estimated of dental age by panoramic radiographs.[6] The
estimated dental age using panoramic radiograph is of
advantages in that patients with previously taken panoramic
radiograph are not required to take additional x-ray, thus
reduce chances of unnecessary radiographic exposure.

Abstract— Cleft lip and palate children usually have
malocclusion with skeletal problems. To correct this
malocclusion by growth modification, orthodontist needs to
assess growth and development of the jawbones. The objective of
this study was to clarify and compare development of dental age
between cleft lip and palate children and non-cleft children. A
data of total 82 from each group of cases and controls were
collected. Experimental group were Thai children with cleft lip
and palate with 5-14 years of age. Controls were matched by age
and gender to clarify and compare. Demirjian’s method was used
to determine dental maturation from panoramic radiographs.
The children with cleft lip and palate in Thailand aged 5 – 14
years old have shown significant dental age difference compared
to non-cleft children. When considered separately in three groups
of age: 5-6, 7-9, and 10-14 years old, the mean dental age
difference among groups of 5-6 and 7-9 years old were not
statistically significant. However, a statistically significant delay
was found in a group of 10-14 years old. In conclusion, Thai
children with cleft lip and palate aged 5 – 14 years old
demonstrated a delay in dental maturation compared to non-cleft
children.

Therefore, the purpose of this study was to compare
development of dental age between cleft lip and palate
children and non-cleft children in Thailand.
II.

A. Study sample
The investigation was based on retrospective analytical
study of cleft lip and palate children and non-cleft children
from department of Orthodontics, Khon Kaen University. A
total of 82 cleft lip and palate children and 82 of non-cleft
children (42 boys and 40 girls in each group) matched by age
and gender were investigated and compared.
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I.

MATERIAL AND METHOD

INTRODUCTION

 The inclusion criteria of the CLP study samples were:

Cleft lip and palate (CLP) is an abnormality in craniofacial
anomalies which is most likely occurs. The worldwide
occurrence is 1 in 500-1,000 lives birth. The incidences are
considerably varied from each part of the world. In Thailand,
the highest occurrence appears to be 2.49 in 1,000 lives birth.
[1]

a)

All patients were treated in department of
Orthodontics, Khon Kaen University.

b) Aged between 5 to 14 years old.
c)

Thai people.

 The exclusion criteria of the CLP study samples were:

This congenital anomaly affects several organ systems
including orofacial, and respiratory system. It also affects
speech development, hearing and causes malocclusion in
effected individuals.[2, 3]

a)

Patients with syndromes and other congenital
malformations or diseases.

b) Patients with missing teeth on both sides of the
mandible.

Orthodontic treatment in cleft lip and palate children aims
to correct dental malocclusion and skeletal discrepanciess by
growth modification. For effective treatment outcomes,
orthodontist needs to be able to assess growth and
development of the jawbones. However, there are several

c)
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B. Dental maturation
The developmental stages of permanent teeth were graded
from panoramic radiographs by two examiners according to
the method of Demirjian et al.[7] The method included
determining maturity of seven mandibular teeth on the left
side (except third molar) which were divided into eight stages
(A to H), based on crown calcification and root development.
(Table1)

C. Statistical analysis
The Wilcoxon Signed Rank test was used to calculate mean
differences of dental age between cleft lip and palate and noncleft group. The Kappa coefficient was used to analyze for
determining intra-examiner and inter-examiner reliability.
III.

A. Demographic characteristics
A total of 82 Thai cleft lip and palate children in
experimental group were 42 boys and 40 girls. Non-cleft
children in control group consisted of an equal number
matched by age and gender. (Table2)

Table1: Dental formation stages description of seven left mandibular teeth
of Demirjian (1973)
Stage A

Stage B
Stage C

Stage D

A beginning of calcification is seen at the superior level of the crypt
in the form of an inverted cone or cones. There is no fusion of these
calcified points.

Group

Fusion of the calcified points forms one or several cusps which
unite to give a regularly outlined occlusal surface.
Enamel formation is complete at the occlusal surface. The
beginning of a dentinal deposit is seen. The outline of the pulp
chamber has a curved shape at the occlusal border.

All

N

%

n

%

n

%

42

51.2

40

42.8

82

100

42

51.2

40

42.8

82

100

The crown formation is completed down to the cement-enamel
junction.

B. Intra-examiner and Inter-examiner
The Kappa coefficients for reliability test between two
examiners ranged from 0.72 to 1.00 and intra-examiner ranged
from 0.69 to 1.00 showed moderate to almost high agreement.

Molars: The pulp chamber has a trapezoidal form. Beginning of
root formation is seen in the form of a spicule.

C. Dental maturation of cleft lip and palate children & noncleft children
The mean dental age of cleft lip and palate and non-cleft
children were 9.77 ± 2.24 years and 10.40 ± 2.83 years,
respectively. Mean dental age difference compared between
experimental group and control group was 0.62 ± 1.91 years.
A statistically significant delay was found (p-value = 0.004).

Uniradicular teeth: The wall of pulp chamber now form straight
lines, the root length is less than the crown height.
Molars: Initial information of the radicular bifurcation is seen in the
form of either a calcified point or semi-lunar shape. The root length
is less than the crown height.

Stage F

Table2: Demographic characteristics
Male
Female

Cleft lip and palate
children
Non-cleft lip and
palate children

Uniradicular teeth: The superior border of the pulp chamber has a
definite curved form, being concave towards the cervical region.
The projection of the pulp horn if present, gives an outline shapes
like an umbella top.

Stage E

RESULTS

Uniradicular teeth: The walls of pulp chamber now form a more or
less isosceles triangle. The apex end in a funnel shape. The root
length is equal to or greater than the crown height.

When considered separately in three groups of age: 5-6
(n=12), 7-9 (n=37), and 10-14 (n=33) years. The mean dental
age differences in groups of 5-6 years old (0.36 ± 0.68 years)
and 7-9 years old (0.40 ± 2.22 years) were not statistically
significant delay (p-value = 0.18 and 0.24, respectively).
However, a statistically significant delay (p-value = 0.004)
was found in a group of 10-14 years old (0.98 ± 1.82 years).
(Table3)

Molars: The calcified region of the bifurcation has developed
further down from its semi-lunar stage to give the roots a more
definite and distinct outline with funnel shaped endings. The root
length is equal to or greater than the crown height.
Stage G

The wall of root canal are now parallel and its apical end is still
partially open (Distal root in molars)

Stage H

The apical end of the root canal is completely closed. (Distal root in
molars). The periodontal membrane has a uniform width around the
root and the apex.

IV.

DISCUSSION

In this study, a delay in dental maturation was found in the
cleft lip and palate group compared to non-cleft group of 1014 years old. Other findings were also investigated by
Huyskens et al., 2006 [8], Lai et al.,2008[9], Kobayashi et
al., 2010[10] and Tan et al., 2012.[11] The mean dental age
differences in groups of 5-6 and 7-9 years old were not
statistically significant. However, a statistically significant
delay was found in a group of 10-14 years old. The reason of
an insignificant outcome was that the samples were too small
when divided into several age ranges, as described by
Heidbüchel et al., 2002.[12]

Each stage of individual developing tooth was being
converted from developmental stages into scores. Total of
scores (seven left mandibular teeth) was considered as
maturity score.
The maturity score was then converted to dental age using
separated converting table of Demirjian et al.[7] for each
gender. The dental age difference was calculated by
subtracting the dental age of cleft lip and palate children from
the dental age of non-cleft children, then compared the mean
dental age difference between each group.
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Table3: Dental maturation of cleft lip and palate & normal children
Age group

N
(pair)

Cleft

Non –cleft

Mean±SD
(year)

Mean±SD
(year)

Mean dental age
difference

95%CI

p-value

lower

Upper

All

82

9.77 ± 2.24

10.38 ± 2.83

0.62 ± 1.91

0.20

1.04

0.004*

5-6

12

7.00 ± 0.46

7.30 ± 0.53

0.30 ± 0.68

-0.13

0.73

0.18

7-9

37

8.76 ± 1.30

9.15 ± 1.96

0.40 ± 2.22

-0.34

1.14

0.24

10-14

33

11.90 ± 1.40

12.90 ± 2.02

0.98 ± 1.82

0.33

1.62

0.004*

*p<.05; Mean=Mean dental age; SD=standard deviation

Chronological age and dental age relationship can possibly
be varied among races. Since Demirjian’s samples were
collected only from French Canadian population, this could
provide deviation of data if being used in other populations. In
this study, therefore, chronological age have not been used to
compare to dental age. In addition, J. Jayaraman et al.[13]
demonstrated that French Canadian dataset overestimates the
age of the subjects by more than six months, hence this dataset
should be used cautiously when estimating dental age among
different populations.
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Furthermore, a study of chronological age in comparison
with dental age in Thai population should be further
investigated. In the case that chronological age compare to
dental age of Thai population is not significantly different
from French Canandian people, we can, therefore, make an
assumption that in future studies we can use the same dataset
as in French Canadian population.
In this study, mean dental age difference from cleft and
non-cleft group at the age of 5-6 and 7-9 were not statistically
significant. According to Ngan and Jang et al., it was
recommended to start treatment by growth modification in
CLP patients during early stages of the mixed dentition.[14,
15] Therefore, growth modification for CLP patients should be
start at the same time as non-cleft group during the age of 5-6
and 7-9.
V. CONCLUSION
The dental age of Thai children with cleft lip and palate at
5–14 years of age have shown statistically significant different
compared to non-cleft children. In the group of 5-6 and 7-9
years old, no difference could be detected. However, a
statistically significant difference was found in a group of 1014 years old.
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