1J¥A

Indonesian Journal of Medicine (2021), 06(02): 206-211
Masters Program in Public Health, Universitas Sebelas Maret

Research

Differences in Age Estimated by the Kvaal Method
on Right and Left Mandibular Canines

Sulistyani Kusumaningrum, Brian Wasita, Hari Wujoso, Rachmi Fauziah
Rahayu, Muhamad Lukman Hermansyah, Tharina Lawei

Department of Radiology, Department of Anatomical Pathology and Department of Forensics,
Dr. Moewardi Hospital / Faculty of Medicine, Universitas Sebelas Maret, Surakarta

ABSTRACT

Background: The radiographic method for deter-
mining the estimated age has the advantage of being
non-invasive and the orthopantomogram images are
digitally processed. Canines have a strong correla-
tion with chronological age and have good resistance
and large pulp space. This study aimed to determine
the difference in age estimates using the Kvaal
method on the right and left mandibular canines.
Subjects and Method: There were 80 ortho-
pantomogram samples from dental and oral clinic
patients who had undergone orthopantomography
at the Radiology Installation of Dr. Moewardi Hos-
pital, from January 2019 to December 2020. The
estimated age of right and left canines was calcu-
lated based on the Kvaal method and performed a T-
test.

Results: At the estimated age of the right and left
mandibular canines determined by the Kvaal
formula, the T-test was performed showing a mean
of 38.3 years for the right mandibular canine
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(Mean= 38.3; SD= 6.7) and 38.2 year the left mandi-
bular canine (Mean= 38.2; SD= 8.9), with p = 0.910.
Data analysis showed that there was no difference in
age estimation using the Kvaal method on the right
and left mandibular canines.

Conclusion: There was no difference in age
estimates by the Kvaal method on the right and left
mandibular canines.
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BACKGROUND

Dental development research is extensive
and various methods have been developed
to assess age. Clinical, radiographic based
methods can be applied to living indivi-
duals, whereas histology and biochemistry
are applied to remains. However, these
methods have their respective limitations,
including: the calculation of the number of
erupted teeth is only limited to the esti-
mated age range of 6.8 months (SD 1.56) to
28.21 months (SD 4.47) (Putri et al., 2013);
attrition is influenced by the type of food
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consumed in a population (Miles, 2001 and
Putri et al., 2013); Microscopic examination
and biochemical methods are invasive, per-
ceptions of change are subjective and
require time (Adams et al., 2014; Az, 2016;
Madea 2014; Priyadarshni et al.,, 2015;
Putri et al., 2013; Senn and Stimson, 2010;
and Stimson and Mertz, 1997). While the
radiographic method has advantages,
namely it is non-invasive, does not require
tooth extraction and the image has been
formed digitally so that the measurement
process can be carried out using software.
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The method of estimating Kvaal age is
based on secondary dentin formation,
where secondary dentin formation has a
strong correlation with chronological age
because the process takes place regularly
and continuously throughout life (Kvaal et
al., 1995; Li et al., 2019; Li et al., 2020).
This method has been tested and proven to
be quite accurate in other populations (Li et
al., 2020). The correlation assessment of
maxillary and mandibular canines with
chronological age, where the right side
maxillary canine had the strongest correla-
tion, while the right side mandibular canine
had the weakest correlation and which side
difference was better could not be esta-
blished (Li et al., 2020).

Orthopantomography (OPG) is one of
the extraoral imaging techniques perform-
ed at the Radiology Installation at dr. Moe-
wardi in dental and oral polyclinic and
emergency referral patients. This technique
visualizes the arrangement of the teeth and
the anatomy of the mandibular bones.
From the visualized tooth arrangement,
canines are a good sample to measure
because (1) it is often found in adults, (2) it
has better resistance than other anterior
teeth, and (3) the largest pulp chamber (Az,
2016).

The purpose of this study was to
determine the difference in age estimates
using the Kvaal method on the right and
left mandibular canines.

SUBJECTS AND METHOD

1. Study Design

This study was conducted in the form of an
analytic observational study with a cross
sectional approach, which was held at the
Radiology Installation at Dr. Moewardi
Hospital, Surakarta from July to December
2020.
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1. Population and Sample

The subjects of this study were 80 ortho-
pantomogram samples at the Radiology
Installation at Dr Moewardi Hospital, Sura-
karta. The samples were selected based on
inclusion criteria, namely: right and left
mandibular canines with pulpal cavity and
root canal views. While the exclusion crite-
ria were teeth treated with root canals,
caries, periodontitis, periapical lesions,
impacted or rotated teeth and teeth with
orthodontic appliances.

2. Study Variable

The dependent variable was the age
estimated by the Kvaal method on the right
and left mandibular canines.

3. Operational Definition of Variables
The estimated age was obtained by entering
the tooth measurement ratio into the Kvaal
formula. Measurement ratios are obtained
by measuring tooth length, pulp length,
root length, and root width.

4. Data Analysis

The data were tested by using the T-test to
look for differences between the two
dependent variables.

5. Ethical Worthiness

The letter of ethical clearance was issued by
the Health Research Ethics Commission of
Dr. Moewardi Hospital, Surakarta with
letter number: 1.273 / XI / HREC / 2020.

RESULTS

1. Sample Characteristics

This study involved 80 subjects. The data
on the characteristics of the research
sample are presented in table 1 based on
gender, and table 2 measurements of the
right and left canines. Based on gender, in
this study there were 40 (50%) male
subjects and 40 (50%) female subjects.
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Table 1. Sample Characteristics Based on Gender

Demographic Variables Total (n) Percentage (%)
Gender

Male 40 50,0
Female 40 50,0

Based on the characteristics of the right
canine teeth in Table 2, the average pulp
width/ root pulp ratio at level A is 0.17
(Mean= 0.17; SD= 0.04), at level B is 0.1
(Mean= 0.18; SD= 0.38), and at level B is
0.1 (Mean= 0.18; SD = 0.38). Level Cis 0.17
(Mean= 0.17; SD= 0.46). The mean ratio of
pulp length to tooth length (R) was 0.75
(Mean= 0.75; SD= 0.04), the average ratio
of pulp length to root length (P) was 1.08
(Mean= 1.08; SD= 0.05), and the mean
ratio of pulp length to root length (P) was
1.08 (Mean= 1.08; SD= 0.05). -The average
ratio of tooth length to root length (T) was
1.45 (Mean= 1.45; SD= 0.09). The average
of the five ratios (M) is 0.47 (Mean= 0.47;
SD= 0.03).

Table. 2 Measurement of Tooth Size Ratio

Based on the characteristics of the left
canine teeth in table 2, the average pulp
width/ root pulp ratio at level A is 0.17
(Mean= 0.17; SD= 0.04), at level B is 0.18
(Mean= 0.18; SD= 0.43), and at level B is
0.18 (Mean= 0.18; SD= 0.43). Level C was
0.18 (Mean= 0.18; SD= 0.05). The mean
ratio of pulp length to tooth length (R) was
0.74 (Mean= 0.74; SD= 0.09), the mean
ratio of pulp length to root length (P) was
1.09 (Mean= 1.09; SD= 0.05), and the
mean ratio was 1.09. The average ratio of
tooth length to root length (T) was 1.46
(Mean= 1.46; SD= 0.09). The average of the
five ratios (M) is 0.47 (Mean= 0.47; SD=
0.03).

Ratio Right Canines Left Canines
Mean SD Mean SD

A: ratio of pulp width to root width at enamel - 0.17 0.04 0.17 0.04
cementum junction (ECJ)
B: ratio of pulp width to root width between 0.18 0.38 0.18 0.43
levels A and C
C: ratio of pulp width to root width between apex 0.17 0.46 0.18 0.05
and ECJ
R: ratio of pulp length to tooth length 0.75 0.04 0.74 0.09
P: ratio of pulp length to root length 1.08 0.05 1.09 0.05
T: the ratio of tooth length to root length 1.45 0.09 1.46 0.09
M: meanof (R+P+A+B+C)/5 0.47 0.03 0.47 0.03

2. Estimated Age of Right and Left
Mandibular Canines

Based on the Kvaal equation, calculations
were made on the right and left mandibles
of each subject. The means of estimated
right and left mandibular canines were then
compared to see if they were matched
between right and left. The analysis showed
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that there was no difference in the mean
age of the estimation of the right mandibu-
lar canines (Mean= 38.3; SD= 6.7) and left
(Mean= 38.2; SD= 8.9), and it was not sta-
tistically significant (p= 0.910). Details of
the estimated age of each patient are
presented in Figure 1.
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Figure 1. Comparison of Estimated Age of Right and Left Mandibular Canines

DISCUSSION

Age estimates using teeth are increasingly
accepted at this time because the resulting
age estimates are less varied, especially
when compared to indicators of bone and
sexual maturity (Stavrianos et al., 2008).
Gustafson first developed and introduced a
systematic method of estimating age using
teeth for adults. Tore Solheim first
measured secondary dentine deposition in
the histological sections of the tooth and
found the results to have a strong correla-
tion with the age of the subject (Singh et al.,
2004). Secondary dentin deposition can be
an indicator of age on periapical radio-
graphs of the whole mouth with statistically
significant results (Kvaal et al., 1995).

This study determines the estimated
age of a person based on teeth by mea-
suring the results of panoramic radiographs
using the Kvaal calculation method. The
Kvaal calculation method was successfully
applied to different radiographic methods
without showing a significant difference,
namely panoramic radiography (Bosmans
et al.,, 2005 and Paewinsky et al., 2005).
Panoramic radiography is a method of exa-

www.theijmed.com

mination that does not require repeated
oral radiographs, can be applied to live
humans, and does not require tooth extrac-
tion. This method can be used for indivi-
duals over 21 years of age, where bone
growth and development has stopped. The
accuracy of this method depends on the
measurement precision as well as the qua-
lity of the panoramic photo. Several factors,
such as caries, dental filling, and intra- and
inter-observer errors, can influence the
interpretation of the estimated age
(Paewinsky et al., 2005). The advancement
of the digital panoramic photo method has
greatly improved in the last decade and has
become the accepted method of examina-
tion for making clinical decisions in dentis-
try. Therefore, the use of panoramic radio-
graphy in this study to calculate the
estimated age of individuals based on teeth
by the Kvaal method is a method that can
be used and has been proven in previous
studies.

The right and left mandibular canines
are the options for calculating the estimated
age based on the Kvaal method for several
reasons, namely they are often found in
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adults, have better resistance than other
anterior teeth, and have the largest pulp
space compared to other teeth (Whitley et
al., 2005; John, 2011 and Az AIS, 2016).
Left and right mandibular canines were
included in this study to compensate for
magnification and angulation errors that
led to different ratios (Kvaal et al., 1995).
Therefore, the use of canines to determine
the estimated age of an individual based on
the Kvaal method is a method that has a
high compatibility with individual chrono-
logical age. The results of this study showed
that there was no statistically significant
difference between the estimated age of
right and left mandibular canines based on
the Kvaal method (p= 0.910). The study of
Kvaal (1995), which is the first study to find
the Kvaal formula for age estimation, did
not show any difference in age estimation
between right and left mandibular teeth.
Age estimation with canines using the
Kvaal method did not show a difference
between the left and right mandibles and
was an option that did not have a signify-
cant difference with actual age (Sharma and
Srivastava, 2020). Age estimates with teeth
did not show any difference between left
and right teeth, including canines (Mittal et
al., 2016). The estimated age can be mea-
sured in either the right or left mandibular
canines.
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