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ABSTRACT

Cleft lip and palate are the most common craniofacial anomalies in Indonesia. Recent publications report that there
was delayed skeletal and dental age in cleft lip and palate patients. Panoramic and lateral cephalometric radiograph to
evaluate growth and development through skeletal and dental age is still rarely used. The research aimed to determine
the correlation between cervical vertebral maturation and teeth calcification stages in children aged 7 to 16 years old with
cleft lip and palate in Unpad Dental Hospital. The research design was analytic correlation and the sample was selected
using purposive sampling cross-sectional using secondary data panoramic and lateral cephalometric radiograph. The
scores of cervical maturation and teeth calcification stages were then analyzed statistically using SPSS version 16.
Spearman coefficient of rank correlation test showed strong correlation between cervical vertebral maturation and teeth
calcification stages on all teeth, with the highest r_ score was secondary molar (0.734) and p value 0.000 The conclusion
of this research is that there is a strong correlation between cervical vertebral maturation and teeth calcification stages

in children aged 7 to 16 years old with cleft lip and palate.
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INTRODUCTION

Growth and development indicator is one of the
most important things that should be considered
whenever a dentist plans a treatment. Maturity levels
of a man or woman can be known from different
aspects, such as chronological and biological age.
Choronological age is considered as a weak tool
in measuring human maturity level compared with
biological age. Cervical vertebral maturity and teeth
calcification stages are considered more accurate
to measure human maturity indicator.” Dental and
skeletal age can be seen on panoramic and lateral
cephalometric radiographs.? Both are frequently
connected with each other in several researches;
one of them shows strong correlation between
dental and skeletal age.®

According to 2013 Indonesia Basic Health
Research, cleft lip and palate cases were estimated
to be found in 0.08% of the total number of children

in Indonesia.* Several publications about cleft lip
and palate patients wrote that most patients had
limitation and anomalies of growth and development
in craniofacial region.>®

Commonly, a wrist-hand radiograph was
used as a biological age indicator, but in dentistry,
to get more accurate biological age we use
cervical vertebral maturity and teeth calcification
stages from panoramic and lateral cephalometric
radiographs and compare each other."?® Some
research indicated no significant difference when
comparing dental, skeletal and chronological age
in normal patients without craniofacial anomalies.’
Teeth calcification stages can be used as a maturity
indicator, as accurate as cervical vertebral maturity
stages.? Several researches in different countries
showed a late dental and skeletal maturity on those
who have a cleft lip and palate condition compared
to those who do not have congenital growth and
developmental craniofacial anomalies.”®?°
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The craniofacial dimension found in patients
with unilateral clef lip and palate is smaller than that
in normal persons, except for the size of mandible.®
There was also skeletal age delay in boys with cleft
lip and palate condition.® Both male and female
children with cleft lip and palate have been found
to experience growth deficiency which varies in
many ways.® A study has reported a delay in teeth
calcification in patients with cleft lip and palate.®
Therefore, the purpose of this study is to determine
the correlation of cervical vertebral maturity and
teeth calcification stages in children aged 7 to 16
years old with cleft lip and palate in Unpad Dental
Hospital, analyzed from panoramic and lateral
cephalometric radiographs.

MATERIALS AND METHODS

This research has been approved by the Ethics
Committee on Health Researches of the Faculty

\ ™\ "’ '\.‘ r\_\ f \\ |
\ ‘.\- \ —\_\ 'L l:A l'-,:\\\". l\. -\i‘fu k--l\\:.
SnIololcalddl ]
> nlIolaolollid
cs1 cs2 CS3 CS4 CS5 CS6

Figure 1. Baccetti’s Cervical Vertebral Maturity Stages.” CS1:
The lower borders of all the three vertebrae (C2-C4) are flat.
The bodies of both C3 and C4 are trapezoid in shape; CS2:
concavity is present at the lower border of C2. The bodies of
both C3 and C4 are still trapezoid in shape; CS3: Concavities
at the lower borders of both C2 and C3 are present. The bodies
of C3 and C4 may be either trapezoid or rectangular horizontal
in shape; CS4: Concavities at the lower borders of C2, C3,
and C4 are now present. The bodies of both C3 and C4 are
rectangular horizontal in shape; CS5: The concavities at the
lower borders of C2, C3, and C4 are still present. At least
one of the bodies of C3 and C4 is square in shape; CS6: The
concavities at the lower borders of C2, C3, and C4 are still
evident. At least one of the bodies of C3 and C4 is rectangular
vertical in shape.
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of Medicine Padjadjaran University number
949/UNG6.C.10/PN/2017. The design of this research
was cross-sectional analytic corelational study, with
purposive sampling method to select samples,
using secondary data in the form of panoramic and
lateral cephalometric radiographs. The research
was conducted in oralmaxillofacial radiology
department Unpad Dental Hospital, Bandung, from
April to December 2017. The samples were the
panoramic and lateral cephalometric radiographs of
cleft lip and palate patients aged 7 to 16 years old,
from the period of January 2015 to August 2017.
From the radiographs, we collected data of cervical
vertebral maturity and teeth calcification stages
(Figure 1 and Figure 2) which were displayed in the
form of a table. Those data were then compared
using Spearman Coefficient of Rank Correlation
test.
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Figure 2. Demirjian’s Teeth Calcification Stages. (A) Calci-
fication of single occlusal points without fusion; (B) Fusion of
mineralization points; (C) Enamel formation completed at the
occlusal surface, dentin formation started; (D) Crown formation
complete to the CEJ, root formation commenced; (E) Root length
less than crown height, bifurcation commenced calcification;
(F) Root length equal or greater than crown height, roots have
distinct form; (G) The walls of the root canal are parallel, apical
end open; (H) The root apex is completely closed, periodontal
ligaments are uniform throughout.?




RESULTS

The samples consisted of 49 panoramic and lateral
cephalometric radiographs, but only 43 radiographs
matched the inclusion criteria, divided into 21
radiographs of male patients and 22 radiographs of
female patients. It was found there was a variety
in the maturity of the teeth and cervical vertebrae
in children with cleft lip and palate. The Spearman
coefficient of rank correlation test (Table 1) showed
that the second molar had the highest coefficient
value (p= 0.734), and the first molar had the lowest
coefficient value (p= 0.598). It was found there is
strong positive correlation of cervical vertebral
maturity and teeth calcification stages in children
aged 7 to 16 years old with cleft lip and palate (p=
0.000) (Table 1).

Table 1. Spearman coefficient of rank correlation test between
cervical vertebrae maturity (CS1-CS6) and teeth calcification
(A-H) stages of each tooth

Number of Correlation
Tooth . pvalue
samples coefficient (p)
Canine 43 0.673 0.000
Premolar 1 43 0.690 0.000
Premolar 2 43 0.697 0.000
Molar 1 43 0.598 0.000
Molar 2 43 0.734 0.000

The results of this study showed that second
molar’s calcification stages had the strongest
significant relationship with cervical vertebral
maturity than other teeth. Based on that, we predict
cervical vertebrae maturity stages by seeing the
calcification stages of mandibular second molars
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as seen in Table 2. For example, if someone’s
mandibular second molar’s calcification stage is
stage F with age estimation 10 to 11 years old, it is
suggested that the cervical vertebral maturity stage
is between stage CS3 and CS4.

DISCUSSION

In this study we used a total of 49 panoramic
and lateral cephalometric radiograph samples of
children aged 7 to 16 years old with cleft lip palate
during a period of 2.5 years (from January 2015
to August 2017). The data distribution showed
that there were several differences in the teeth
calcification stages in these samples with same or
slightly different chronological age. This result is
in line with a study by Huykens et al, showing that
there is a difference in the dental and skeletal age
in patients with unilateral cleft lip and palate as well
as difference in tooth calcification stages.®

Cleft lip and palate are mostly caused by
genetic variants, thus there is a possibility that such
condition also affects cervical vertebral maturity and
teeth calcification process. In fact, the variety of the
observation result is due to the ability to identify the
stages or the methodology used to estimate dental
and skeletal age which was based on researches
whose samples were mainly from Caucasoid race,
so this might be quite inaccurate when used to
analyze samples from Deutero-Malay race.

The Spearman’s rank correlation coefficient
showed that there was a strong significant
relationship between cervical vertebral maturity and

Tabel 2. Estimation of age and cervical vertebral maturity based on tooth calcification stages of mandibular second molar

Calcification stages of mandibular ~ Average age estimation Cervical vertebral maturity stage Number of
second molar (months) estimation samples
D 97 +9 CS1-CS2 12
E 126 +12 CS2-CS3 9
F 141 +12 CS3-CS4 13
G 167 + 14 CS4-CS5
H 186 + 22 CS5

Note:
D, F, E, G, H = Calcification stages of mandibular second molars

CS1-CS5 = Cervical vertebral maturity stage estimation based on calcification stage of mandibular second molars
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tooth calcification stages and second molars. The
result of this study is similar to those of previous
studies, revealing an association between tooth
and cervical vertebral maturity in people without
craniofacial anomalies.’%311:12

Strong  significant association  between
cervical vertebral maturity and tooth calcification
stages in children aged 7 to 16 years old with cleft
lip and palate may occur because both had normal
condition and craniofacial anomalies had no effects,
or because both cervical vertebrae and tooth had
accelerated or delayed maturity. The development
of mandibular second molar starts at the age of 3
years, the crown formation finishes at the age of
7 to 8 years, and the root formation finishes at the
age of 14 to 15 years. Cervical vertebral maturation
process begins at the age of 7 years and ends
at the age of 16 years. Both processes have an
intersect timeline, so it is likely the reason why
mandibular second molar’s calcification stage has
the strongest significant relationship with cervical
vertebral maturity.

In several studies about cervical vertebral
maturity, it is found that there is a delayed maturity
in patients with cleft lip and palate compared with
those without the condition.5"8%13 Based on this
study we strongly recommend to predict cervical
vertebral maturity stages by seeing the calcification
stage of second molars through panoramic
radiographs.

Further studies are necessary to add more
samples since this study used only 43 panoramic
and lateral cephalometric radiographs, with
unequally distributed data and without age and sex
grouping. For example, stage H tooth calcification
used only two samples and both had stage CS5 of
cervical vertebral maturity, which cannot represent
the whole condition because commonly the root
formation of second molars already completes at
the chronological age of 14 years old, and according
to Baccetti (2005), the age of 166 + 13 months (14
to 15 years old) is in stage CS6 of cervical vertebral
maturity.” It is recommended that future studies
use more samples, conduct age and sex grouping,
and employ new identification method for cervical
vertebrae and teeth calcification stages which is
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already tested for Deutro-Malay race so as to make
the results more accurate.

CONCLUSION

This research concludes that there is a strong
relationship between cervical vertebral maturity
and teeth calcification stages, especially
secondary molars, based on panoramic and lateral
cephalometric radiograph of children aged 7 to 16
years old with cleft lip and palate.
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