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Estimation of Dental Age Using Root Dentine Translucency
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Abstract: Age estimation is a process of particular interest in cases of forensic interest as well as in
anthropological studies. Many methods have been suggested such as cementum thickness, dental colour, tooth
attrition, secondary dentine formation, periodontosis, apical resorption and many techniques have been
employed but root dentine translucency remains the method of choice providing the most accurate results for
age estimation. The aim of the present study is: to investigate the correlation between the percentage of root
translucency in human single-rooted teeth of the lower jaw and age to compare the percentage of translucency
between the roots of a molar to compare the percentage of root dentine translucency of the same root of a molar
in different individuals of know age. During the study, 44 fresh extracted teeth were utilized. In particular,
17 mcisors, 13 canines, 3 premolars of the upper jaw, 3 first molars of the upper jaw and 7 of the lower jaw. The
teeth were extracted from 32 individuals, between 12 and 77 years. Group A was made up of the single-rooted
teeth of the lower jaw, whereas group B of the molars. Segments with 250 pg thickness were scanned and saved
as bitmap files. The translucency was measured with the use of Visio Professional 2002, a Microsoft product.
There is a positive linear correlation between root dentine translucency and age, with a correlation coefficient
of r = 0.784. The is a lack of uniformity in dentine translucency among the roots of the same molar tooth. When
each root by means of its translucency is taken into account, there is a gradual increase of root dentine
translucency of all roots with age, except the distal roots of 2 samples. Among the results of the roots of the
upper teeth there is uniformity in the development of root dentine translucency and the palatal root presents

a higher percentage than the mesiobuccal and the previous a higher than the disto-buccal.
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INTRODUCTION

The major features of human dentine are dentinal
tubules radiating from the pulp to the dentine-enamel or
dentine-cementum junction (Kinney et al, 2005),
providing elastic support to the enamel (Elbaum et ai.,
2007). They are tube-like chammels of 1-2 pm diameter
(Porter et al, 2005) resulting from the deposition of
anorgamic substance in the form of apatite crystalls on
collagen-rich matric around odontoblast’s prolongations.
The diameter of the tubules decreases gradually from their
pulpal ending to the dentine-enamel or dentine-cementum
junction.

There are many morphological changes that appear
during maturation such as dental wear, cementum
apposition, secondary dentine apposition, gingival
recession, root resorpion, root transparency, acid
racemization, color change and reduction in size of
the pulpal cavity (Prince and Komgsberg, 2008;
Sengupta et al, 1999). The formation of secondary
dentine and/or fibrodentine leads to changes in the dental

pulp and to a restriction mostly in the mesiodistal
dimension more often present after the 6th decade of life
(Schroeder, 1993). Another form of dental hard tissue
alteration is transparent or sclerotic dentine that forms
from the root of a tooth and extends gradually to the
crown of the tooth and is distinguished from pathological
transparent dentine because of the absence of caries
or trauma due to injury, ie., without the influence of
environ-mental  factors (Kinmey et al, 2005
Vasiliadis et al., 1983b).

Many variables have been used as age determinants
and even dental histological techniques can contribute to
age determination (Sengupta et al., 1999). The choice to
use teeth for age determination is well accepted due to
their longevity ability of bemg resilient to change
(Prince and Konigsberg, 2008; Brkic et al., 2006). Tt is of
high importance to take into account that physiclogical or
biological aging 1s in many cases not related to calendar
(chronological) aging. In this manner, a biological marker
independent of any environmental alteration is needed to
provide information about the age of an individual
(Prince and Konigsberg, 2008; Sengupta et al, 1999;
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Amariti et al., 1999). Such a biomarker is root dentine
translucency, supported by Gustafson (1950). Tt is
essential to extend these previous studies on healthy
dentin 1 order to study more efficiently the
microstructure of human teeth and the effect of aging on
the micromorphology of the teeth. Tn the analysis, which
follows the important role of sclerotic dentine as an
age-determinant will be advocated.

An older approach for age estimation was suggested
by Gustafson (1950). Tt focused on 6 determinants,
mcluding  attrition, periodontosis, secondary dentine,
cementum apposition, apical resorpion and root
translucency.

Scanning Electron Microscope (SEM) is of particular
value for the age estimation process and 1s being used n
many cases of forensic mterest. In particular, it does not
only help the assessment of root dentine translucency but
it contributes to the detection of tooth restorations on
teeth leading to an easier identification of cadavers
(Fairgrieve, 1994).

A question raised after the evaluation of sclerotic
dentine is, except of it’s value in age estimation, it’s effect
on the mechanical properties of dentine and the mtegrity
of teeth during aging. It 1s alse of mmportance to evaluate
whether sclerotic dentine is the result of the closure of
dentinal tubules or due to changes in the mineralization
of intertubular dentine. New investigations need to
provide evidence of the degree of interracial diversities
in root dentine translucency and the accuracy of the
age-estimation process when the same method is used for
all nations.

The studies provide conclusive evidence that the
base of each investigation is the choice of the correct age
determinant and the software of statistical analysis
(Prince and Konigsberg, 2008).

The aim of the present investigation 1s to provide
conclusive evidence of the role of root dentine
translucency in age estimation, the uniformity of it’s
distribution 1n the roots of a molar and among the same
type of root 1 different molars.

MATERIALS AND METHODS

In this study, fresh extracted teeth were utilized, from
32 individuals, between 12 and 77 years. In particular,
17 incisors, 13 canines, 3 premolars of the upper jaw,
3 first molars of the upper jaw and 7 of the lower jaw
(Table 1-3). The samples were devided mto 2 groups.
Group A was made up of the single-rooted teeth of the
lower jaw, whereas group B of the molars.

The samples were kept n formalin solution 10% until
they were used. Before segmenting the teeth, lines were

Table 1: Group A, sigle-rooted teeth

NR of samples Type of tooth Age
50 Incisor 77
51 Incisor 77
52 Incisor 77
56 Incisor 45
57 Incisor 45
58 Incisor 45
59 Incisor 45
66 Incisor 47
70 Incisor 52
71 Incisor 47
72 Tncisor 58
73 Tncisor 52
T4 Tncisor 68
75 Incisor 65
76 Incisor 68
77 Tncisor 66
78 Incisor 71
42 Canine 43
43 Canine 77
45 Canine 63
44 Canine 14
60 Canine 60
63 Canine 47
79 Canine 58
80 Canine 55
81 Canine 48
32 Canine 67
33 Canine 71
84 Canine 60
85 Canine 75
4 Premolar 25
9 Premolar 63
8 Premolar 30
61 Premolar 60
Table 2: Group B, teeth of the lower jaw

NR of samples Age
87 distal root 12
87 mesiolingual root 12
87 mesiobuccal root 12
86 distal root 13
86 mesiolingual root 13
86 mesiobuccal root 13
17 distal root 13
17 mesiolingual root 13
17 mesiobuccal root 13
33 distal root 13
33 mesiolingual root 13
33 mesiobuccal root 13
15 distal root 19
15 mesiolingual root 19
15 mesiobuccal root 19
88 distal root 47
88 mesiolingual root 47
88 mesiobuccal root 47
28 distal root 68
28 mesiolingual root 68
28 mesiobuccal root 68
Table 3: Group B, teeth of the upper jaw

NR of samples Age
24 palatal root 35
24 mesiobuccal root 35
24 distal-buccal root 35
21 palatal root 51
21 mesiobuccal root 51
21 distal-buccal root 51
89 palatal root 48
89 mesiobuccal root 48
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drawn o the distal approximal suface, one parallel to the
anatomical cervix of the teeth and 2 other separating the
root portion into egqual parts. Before applying the
techricue of Allred (1958) adhesive wax of 2 mm thickness
was applied in order to enmare tha the blade of the
microtome cuts avertical smooth sirface avoiditg a slope
ot wtraticn of the blade (Allred, 19580 The wtilized
microtome wasisomet low speed saw from Buller and the
blade from the same compatsy, was diamond-cowered,
with a diameter of 102 om and athickness of 0.3 mm. The
segmetits were moade from the mesial approcimal swface
towards the distal, parallel to the oblong swface of the
tooth. The segments were 230 pm thick, Accorditng to
Tohanson (19710 and Vasiliadis (19810, it allows the
accurate assessmert of the margins of translucent dentine
and the longevity of the segments. An  electronde
thickness gauge was  employed for  thickness
meamirem ert. Peripheral segments were excluded because
they arer’t displaying the apical part of the root.

The segmerts were observed under dry ervvirormn ent
in order to allow air to enter the non sclerotic tubules.
Each sample was scarmed with a Hewlett Packar d scanner
atud the pictures were saved asbitmap files. The computer
utilized was an Acer product, 1353 LI, The area of the
root swface up to the anatomical cerx, withoat
cementim, the area of the root canal and of sclerotic and
semi sclerotic dentine were evaluated with the utilization
of the program Visio Professional 2002, a MMcroscoft
product The same product was used for adaptation of the
brightness and contrast The ateas were evaluated by
drawing the peritmeter of the parameter being assessed
atud with the command Shape area ahd peritheter from the
ety line Tods=Macros=Viso Extras=Shape area and
Perimeter. For the statistical analysis of the data after the
ohservation of the sanples of Growp A&, 3P33 +14.
package was employed. The scope of the investigation
was to evaluate the cotrelation between root dentine
translucency atid age. Regression analysis was applied to
express the correlation between the two wvariables The
otie being dependent and represerded at the v avis and
the Znd beingindependent tepresented at the = axis

RESULTS

Aecording to the present stady, there iz gracos
inerease in tanslucency of root dentine with age, with a
cottelation coefficient of 0.724. There iz a positive linear
correlati o between the 2 variables.

Group A: During the cheervation of the segmerts of
single-roated teeth from young individuals, dentine was
translucent only at the apicd part at the derfinecem erdium
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junction In contrast, in older individuals dentine
translucency was presert at the hole apical part of the
root extending towards the root canal and the crown of
the tooth. The line between translucent and non-
tratslocent dentine has a spiral form following the course
of the dertinal tutnles (Fig 13 (Table 1 and 4.

Fig 1: 4) sample 50, 77 years, b) sample 52, 77 years o)
sample 61, 40 years

Tahle 4: Gr A Teske of oF Tooted teeth

Cronap Aresiks

Trats ke et

HE of samples Feal ame devitiie () Type of tooth
A0 T 5537 B kor
51 7 5076 B kor
52 T 4359 B kor
56 45 3137 B kor
57 45 30 86 B kor
58 45 3182 B kor
59 45 33090 B kor
G 47 36.12 B kor
70 52 3133 B kor
71 47 3372 B kor
T2 58 4000 B kor
T3 52 3672 B kor
4 it 4549 B kor
75 k] 4355 B kor
76 63 4415 B kor
7 il 4057 B kor
75 71 5267 B kor
42 43 2814 Cariire
43 7 5389 Canine
45 63 40 8a Carire
44 14 0000 Canine
ili] 1] 3380 Carire
65 47 2304 Canine
T 58 3958 Carire
20 55 3763 Canine
gl 43 2558 Carire
22 a7 4525 Canine
g3 71 5021 Carire
24 60 44 73 Canine
85 T3 5532 Carire
4 25 1000 Prammnlar
9 63 4020 Prartnlar
3 =0 2353 Prammnlar
6l Jil1] 44 54 Prrertunlar
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Group B: When assessing the percentage of transhicent
dentine among molar’s roots there is less uniformity. In
particular, only in one molar of the lower jaw, sample 87,
the percentage of translucent dentine in the distal roct
was equal with that in the mesiolingnal and mesiobuccal
root. In the samples 86 and 17, the percentage of roct
dentine translucency in the distal root was equal with that
in the mesiobuccal root and less than than in the
mesiolingual root (Fig. 2 and 3, Table 2 and 5}, In the
samples 33 and 15, the percentage of root dentine
translucency of the distal root was less than that of the
mesiobuccal root and the previous less than that of the
megiolingual root. Only in one sample, 28, the percentage
of root dentine translucency of the distal root was higher
than that of the mesiobuccal and less of that of the
megiolingual root In the sample 88 the persentage of
translucency of the distal root was higher of that of the
megiobuccal and the previous was higher of that of the
megiolingual root. When assessing root  dentine
translucency in molar rocts of the lower jaw there is high
digcrepancy among the roots of the same tooth, In the
upper jaw the percentage of root dentine translucency in
the palatal root was in general higher of that of the
mesiobuccal root and the previous was higher of that of
the distal-buccal (Table 6). As in group A, in segments
from young individuals dentine was translucent only at
the apical part, at the dentine-cementum junction. In
contrast, in older individual’s dentine tranglucency was
present at the whole apical part of the root extending
towards the roct canal and the crown of the tooth.

Lower jaw: There is low uniformity in the results of roct
dentine translucency in the lower jaw (Table 53 In 2
samples of distal roots, the percentage of translucency
was higher than that of the mesicbuccal roct (samples 28,
88) and only in one (sample 88) it was higher of that of the
mesiolingual root. When comparing the results among the
mesial roots of a molar, enly in one sample (88) the
percentage of translicency of the mesiobuccal root was
higher for about 4, 05% of that of the mesiolingual

In all other samples (86, 17, 33, 15, 28 translucency of
the mesiobuccal root was lower compared to the
mesiolingual. In 3 of the previously mentioned samples
(86, 17,33), from voung individuals (13 veary) there is only
a minimal difference in translicency when comparing the
mesiobuccal roct with the mesiolingual In particular, it
ranges from 8.53% in sample 33-10.94% in sample 17, In
gsample 28, in an older individual this difference is 45.6%
for the mesiolingual root. The difference of translucency
formation between mesiolingual and distal roots is only
3.09%. The analysis of the percentage of translucency for
each root of the teeth of the lower jaw leads tothe
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Fig 2:a)sample 88, mesiolingual root, 47 vears, b) sample
17, mesiolingual root, 13 years, ) sample 28,
mesiohuccal roct, 68 vears

Fig 3:a) sample 33, digtal root, 13 years, b) sample 86,
distal roct, 13 vears

Table 5. Group B, results of the teeth of the lower {aw

NE of samples Age Translucent dentine (%)
37 Distal root 12 0.00
87 Mesiolingnal root 12 0.00
37 Mesiobuccal root 12 0.00
36 Distal root 13 0.00
36 Mesiolmgnal root 13 9.35
36 Mesiobuccal root 13 0.00
17 Distal root 13 0.00
17 Mesiolingaal root 13 10.94
17 Mesiobuccal root 13 0.00
33 Distal root 13 0.00
33 Mesiolingnal root 13 12.18
33 Mesiobuccal root 13 3.65
15 Distal root 19 853
15 Mesiolingaal root 19 18.13
15 Mesiobuccal root 19 15.04
88 Distal root 47 7072
58 Mesiolingnal root 47 2752
38 Mesiobuccal root 47 31.57
28 Distal root Ga 5939
28 Mesiolingnal root e 7770
28 Mesiobuceal oot 63 32.10
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Tablconclusion that there is a gradual increase of
translucency in the all roots with age. There’s only one
sample, 88, from an individual aged 47 years, where the
percentage of translucent dentine in the distal root
(70.72%) is higher than that of the sample 28 (59.93%) of
an 68 years old individual.

Upper jaw: The results of the upper jaw had uniformity
(Table 6). The percentage of root dentine translucency in
the palatal root was higher than that of the mesiobuccal
and the previous of that of the distobuccal. The difference
in root translucency between the palatal and the
mesiobuccal root ranged from 19.52% (sample 24) to
28.69% (sample 21). With increasing age the divergence
increases. There is no correlation between the
translucency of the palatal and distobuccal root. In
sample 24.35 years old, the mesiobuccal root’s
translucency was 49.53% higher, in sample 89.48 years,
the difference in translucency among the 2 roots was
26.87% and in sample 21.51 years it was 29.92%. When
comparing the buccal roots the results have a low
uniformity. In sample 24, the mesiobuccal root shows
30.01% more translucency than the distobuccal root. In
samples 21 and 89 the divergence is 1.23 and 4.47%,
respectively. If we take into account the whole results, no
differences are seen among the roots of a molar in root
translucency. There is no correlation between a particular
root of a molar and a higher root dentine translucency.
Attention should be payed on the limited amount of
samples. The results cannot be generalized.

Statistical analysis: The results can been seen on
Table 7. It is to be assumed that there is an approximate
linear relationship between the 2 variables. This
correlation is mathematically expressed via the angle
between the line of maximum adaptation on the scatter
plot and the vertical y-line (Fig. 4).

Table 7: Results of the statistical analysis

The correlation coefficient between the two variables
is 0.784, indicating a high positive correlation between age
and translucent dentine. The 95% confidence interval
ranges between 0.771 and 1.385. The inclination of B Line
is 0.962. The constant is 15.515. The divergence between
the estimated and the real age is assumed to be £4.1 years.
In the scatter plot, the dispersion of the spots is relative
low, indicating a high correlation. The inclination of the
dispersion represents a line, denoting that there is a linear

Table 6: Group B, results of the teeth of the upper jaw

NR of samples Age Translucent dentine (%)
24 Palatal root 35 49.53
24 Mesiobuccal root 35 30.01
24 Distal-buccal root 35 0.00
21 Palatal root 51 39.40
21 Mesiobuccal root 51 10.72
21 Distal-buccal root 51 9.48
89 Palatal root 48 37.13
89 Mesiobuccal root 48 14.73
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Fig. 4: The extent of root transparency at various ages in
intact roots

Variables® Model summary

Model Entered Removed Method R R? Adjusted R* SE of the estimate
1 VARO00003® - Enter 0.784¢ 0.615 0.603 10.36733

Coefficients®

Unstandardized Standardized 95% confidence interval for B
Model B SE B t Sig. Lower bound Upper bound
1 (constant) 15.515 5.940 - 2.612 0.014 3.415 27.615
Var00003 1.078 0.151 0.784 7.148 0 0.771 1.385

*All requested variables entered; "Dependent var00002; “Predictors (constant), var00003
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Var(0002 = 15.52 + 1.08 Var00003
R*=0.61

wh o =
= =] =
1 1 1

Var00002
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o
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Var00003
Fig. 5: Linear regression

correlation (Fig. 5). Tt is feasible to estimate the age via the
assessment of root dentine translucency. The equation is:

¥, =1553+1.08

age xtranslucent dentine (%)

DISCUSSION

Many approaches have been suggested for the age
estimation process by means of direct and indirect
observation of teeth with the use of microscope or even
the science of histology. In Lamendm et @l (1992)
supported the method of the assessment of the area of
translucent dentine at the root of a tooth and the
periodontal regression measured from the enamel-
cementum junction to the gingival margin (Prince and
Komgsberg, 2008; Lamendin ef ai., 1992). In particular, the
values are measured in relation to the root height, which
according to Vasiliadis et al. (1983a) influences the
formation of root dentine translucency. In the present
study however, only the area of root dentine translucency
was assessed without mentioning the root length as a
variable which influences translucency formation.

Other researchers stressed that employing the
periodontal regression m age estimation leads to
inaccurate results because it is influenced by intrinsic and
extrinsic factors (Prince and Konigsberg, 2008). Brkic ef al.
(2006), advocate that the method suggested by Gustafson
(1950), employing 6 variables for age estimation, present
a higher correlation coefficient with age than the method
of root dentine translucency or the observation of the
root and root canal via X-rays (Brkic efal, 2006).
On the other hand, Amanti et al. (1999) stressed that
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dentinal tubule density/sclerosis provides more accurate
results for age estimation than secondary dentine
assessment and cementurn thickness. Other researchers
like Schmeling ef al. (2007) suggest as a method of choice
for age estimation the recemization of aspartic acid in
dental ranks without mentioning sclerotic dentine. Tt is a
matter of fact that in the elderly there aren’t any
morphological characteristics that can give accurate
results and only biochemical methods can contribute to
age estimation (Ritz-Timme et al., 2000).

Sclerotic dentine although seems to provide the most
accurate age estimation results compared to the other
metheds. Sclerotic dentine is the result of a diminished
function of odontoblasts (Tziafas, 1999). Tt must be
distinguished between sclerotic dentine and reparative.
The later 1s translucent but not necessary sclerotic. The
translucency is related to the absence of dentinal tubules
from the start (Vasiliadis et al., 1989). The formation of
sclerotic dentine 1sn’t only present in older individuals
but also m younger aging between 12-19 (samples 86, 17,
15, 33). The evaluation of the initiation of sclerotic
dentine formation and the differences between this
altered form of dentine and normal dentine will
contribute to the understanding of the effect of the aging
process on human teeth. There is high divergence
between the estimated age among the suggested
methods. Kashyap and Rao (1990), advocate that they are
able to estimate the age of the ndividual with a variation
of 2 years. Kinney et al. (2005) investigated that the
formation of sclerotic dentine is close related to a change
in the mineralization process. In particular, transparent
dentine was higher mineralized than normal dentine and at
the pulpal region the mineralization was 40% higher than
1n the normal dentine that has a higher amount of mineral
content on the outer layers of dentine. The mineral
content mereases with mcremental transparency.

Tt is of high interest that the differences in
mineralization between normal and sclerotic dentine
dimimish towards the of the tooth but
sclerotic dentine has always a higher mineral content
(Kinney et al., 2005). These results are consistent with the
assessment that the density of dentinal tubules decreases
towards the root of the tooth (Kimney er al, 2005;
Schilke et af., 2000). Sclerotic dentin appears to be the
result of the occlusion of dentinal tubules due to the
apposition of minerals into the lumen of the tubules.
According to Vasiliadis ef al. (1983b), the apposition of
the minerals start from mdividual tubules or groups of
tubules and transparency appears before the competition
of the occlusion. The process of mineralization is more like
that of in-vitro studies than of that of peritubular dentine
mineralization. Microscopic observation of tooth samples

root
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in the study of Kinney et al. (2005) failed to identify
changes 1n mineral network of mtertubular dentine, thus,
suggesting 2 possible mechanisms of transparent dentine
formation: either via the dissolution of crystallites forming
smaller structures or via the passive precipitation of new
crystallites mto the tubules from the intertubular dentine
(Kinney et al., 2005). Whittaker and Bakri (1996), argue
for the hypothesis that the mmerals occluding the
dentinal tubules are of salivary origin.

The process of sclerotic dentine formation 1s
accompanied by the absence of a pre-dentine layer
(Vasiliasis ef al., 1983b; Stavrianos ef ai., 2008). There is
no change in the elastic properties of dentine but a
reduction in the fracture toughness of about 1/3 compared
to normal dentine when mastication forces of 20 Mpa are
caleulated.

Regional and population differences seem not to
have an mmpact on the accuracy of age estimation
(Ubelaker and Parra, 2008). Colmenares et al. (2007)
although, advocate that because of differences in
morphology, tooth eruption and tooth size, ancestry
variations should be taken mnto account. It appears like
men have a higher ratio of root dentine translucency
formation than women. This should be taken into account
and the choice of the right coefficient in order to minimize
errors 18 of importance (Lorentsen and Solheim, 1989).

Studies have proven evidence of the fact that the age
estimation 1s more accurate when the transparent dentine
is measured as the percentage of the root affected
(Sengupta ef al., 1999). Thus, length of translucency has
a lower correlation coefficient with age than percentage of
root affected. It 1s of high value to mention the slower
formation of root translucency in older patients, which
leads to underestimation of age, but this does not
mfluence the fact that there 1s a strong correlation
between root translucency and age. It 1s also noteworthy
that direct observation without tooth fracturing
provides as accurate results as indirect techniques
(Colmenares et al., 2007). The fact that post-depositional
changes may occur should be taken mto account when
estimating the age of an individual. The effect of

collagenases and organic acids derived from
microorganisms affecting the tooth substance can
dissolve the organic and anorgamc substrate,

respectively (Sengupta et al., 1999). Thus, secondary
dentine and even sclerotic dentine can be affected and the
age-estimation process will be biased Prince and
Komgsberg (2008) suggest that employing dental metric
variables by means of a continuous variable such as root
dentine translucency mstead of a phase-oriented
method may help overcoming the subjectivity of the
observer and the influence of the post-depositional
alterations on age-estimation (Prince and Konigsberg,
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2008). Valenzuela et of. (2002), mention that the post-
depositional interval can also influence age estimation
and the right method should be chosen according to
these parameters. In particular, cementum apposition, pulp
length via image-analysis, dental aftrition, root
translucency and dental color were the variables that had
the highest correlation coefficient with age in cases of
human skeletal remains. In fresh extracted teeth dental
attrition, translucency width measured via image-analysis
and dental color were the variables most contributing to
age estimation (Valenzuela ef al., 2002). The presence of
changes in dentinal features alone can not support the
age-estimation because these changes can be a sign of
early toothwear as mentioned by Hojo (1990} in his study
that referes to Japanese population. Employing a dental
method in age estimation 15 of particular interest
because it can be applied to individuals of all ages
(Colmenares et al., 2007). Other methods employing non
dental variables set an age limit of 45 years in order to
overcome pathological changes on the skeleton, which
influence the estimation process.

In the present study, it is stressed that root dentine
translucency 1s the only parameter providing accurate
results for age estimation. The quantification of other
variables does not lead to more accurate results.
Although, age is correlated with an increase in root
dentine translucency no clear results were obtained when
comparing the roots of the same molar. The distribution of
translucency in the roots of molars must be further
investigated.

CONCLUSION

Root dentine translucency of single-rooted teeth is
the only parameter giving accurate results for age
estimation. The distribution of translucency m the roots
of molars must be further investigated.

REFERENCES

Allred, H., 1958. The preparation of thin planoparallel
surfaced sections of undecalcified teeth. Dent.
Practnr. Dent. Rec., 9: 49-51.

Amariti, M.L., M. Reston, F'. De Ferrar, C. Paganelli, Faglia
and G. Legnani, 1999. Age determination by teeth
examination: A comparison between different
morphologic and quantitative analysis. J. Clin.
Forensic. Med., 6 (2): 85-89.

Brkic, H., M. Milicevic and M. Petrovecki, 2006. Age

methods  wsing  anthropological

parameters on human teeth (A0736). Forensic. Sci.

Int., 16, 162 (1-3): 13-16.

estimation



Surg. J., 4 (2): 21-28, 2009

Colmenares, C.G., M.C. Botella-Lopez, G. Morena-Rueda
and T.R. Fernandez-Cardenete, 2007. Age estimation
by a dental method: A comparison of Lamendin's
and Prince and Ubelaker's technique. J. Forensic.
Sci., 52 (5): 1156-1160.

Elbaum, R., E. Tal, AI Perets, Oron, D. Ziskind,
Y. Silberberg and H.D. Wagner, 2007. Dentin
micro-architecture  using  harmonic
microscopy. J. Dent., 35 (2): 150-155.

Faugrieve, 51, 1994. SEM analysis of incinerated teeth
as an aid to positive identification. J. Forensic. Sci.,
39 (2): 557-565.

Gustafson, G., 1950. Age determination on teeth. J. Am.
Dent. Assoc., 41 (1) 45-54.

Hojo, T., 1990. Scanning electron microscopic quantitative
study of changes with age in closing pattern of

generation

openings of dentinal tubules on worn occlusal
surfaces of JTapanese permanent mandibular incisors.
Scamming Microsc., 4 (4): 1049-1053.

Johanson, G., 1971. Age determinations from human teeth.
Odontologisk Revy, 21: 40-126.

Kashyap, V.K. and KN.R. Rao, 1990. A modified
Gustafson method of age estimation from teeth.
Forensic. Sci. Int., 47 (3): 237-247.

Kinney, I.H., R.K. Nalla, T.A. Pople, T.M. Breunig and
R.O. Ritchie, 2005. Age-related transparent root
dentin: concentratiorn,

properties.

Mineral crystallite size

and mechanical Biomaterials,
26 (16): 3363-7336.

Lamendin, H., E. Baccino, I.F. Humbert, I.C. Tavernier,
R.M. Nossitchouk and A. Zerilly, 1992, A sinple
technique for age estimation in adult corpses:
The 2 critena dental method. J. Forensic. Sci.,
37 (5): 1373-1379.

Lorentsen, M. and T. Solheim, 1989. Age assessment
based on translucent dentine. J.
Odontostomatol., 7 (2): 3-9.

Porter, AE., RK. Nalla, A. Minor, I.R. Tinschek, C.
Kisielowska, V. Radmilovie, I.H. Kinney, A P. Tomsia
and R.O. Ritchie, 2005. A transmission electron
microscopy study of mineralization mn age-induced

Forensic.

transparent dentin. Biomaterials, 26 (36): 7650-7660.

Prince, D.A. and L. W. Komgsberg, 2008. New formulae for
estimating age-at-death in the Balkans utihzing
Lamendin's dental technique and Bayesian analysis.
I Forensic. Sci., 53 (3): 578-587.

28

Ritz-Timme, S., C. Cattaneo, M.J. Collins, ER. Waite,
H.W. Schuetz, H.J. Kaatsch and H.I. Borrman, 2000.
Age estimation: The state of the art in relation to the
specific demands of forensic practise. Int. T. Legal.
Med., 113 (3): 129-136.

Schilke, R., I.A. Lisson, O. Bauss and W. Geurtsen, 2000.
Comparison of the number and diameter of dentinal
tubules in human and bovine dentine by scanning
electron microscopic investigation. Arch. Oral. Biol.,
45 (5): 355-361.

Schmeling, A., G. Geserick, W. Reisinger and A. Olze,
2007. Age estimation. Forensic. Sci. Int.
17,165 (2-3): 178-181.

Schroeder, HE., 1993, Age-related changes in the pulp
chamber and its wall in human canine teeth. Schweiz
Monatsschr Zahnmed, 103 (2): 141-149.

Sengupta, A., D.K. Whittaker and R.P. Shellis, 1999.
Difficulties m estimating age using root dentine
translucency n human teeth of varying antiquity.
Arch. Oral. Biol., 44 (11): 889-899.

Stavrianos, C., L. Vasiliadis, I. Stavrianou, E.M. Dietrich
and P. Kafas, 2008. Assessment of morphological
changes on the pulpal wall of root dentine during
growth. Res. J. Med. Sci., 2 (6): 269-274.

Ubelaker, D.H. and R.C. Parra, 2008. Application of three
dental methods of adult age estimation from ntact
single rooted teeth to a Peruvian sample. I. Forensic.
Sci., 533 (3): 608-611.

Valenzuela, A., M.D.1.S. Heras, .M. Mandojana, J. De
Dios Luna, M. Valenzuela and E. Villanueva, 2002.
Multiple regression models for age estuimation by
assessment of morphologic dental changes
according to teeth source. Am. J. Forensic. Med.
Pathol., 23 (4): 386-389.

Vasiliadis, L., AL Darling and B.G. Levers, 1983a. The
amount and distribution of sclerotic human root
dentine. Arch. Oral. Biol.,, 28 (7). 645-649.

Vasiliadis, L., AL Darling and B.G. Levers, 1983b. The
histology of sclerotic human root dentine. Arch. Oral.
Biol., 28 (8): 693-700.

Vasiliadis, I.., 1981. Root dentine translucency. Ph.D
Bristol Umversity UK.

Vasiliadis, L., C. Stavrianos and E. Liolios, 1989. The use
of translucent dentine as a criterion for age
determination. Contemp. Dent., 9 (6): 351-362.

Whittaker, D K. and M. M. Bakri, 1996. Racial variations in
the extent of tooth root translucency in ageing
mdividuals. Arch. Oral. Biol,, 41 (1): 15-19.

Tziafas, D., 1999. Biology of Dental Tissue, University
Studio Press, Thessalomla, pp: 105-115.

E



