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. INTRODUCTION

ABSTRACT

Background: Teeth can provide evidence about the nature and extent of variation
among populations. Teeth are also valuable evidence in living and nonliving
populations for anthropological, genetic, odontologic, and forensic investigations. It
is known that dental traits are characterized by low sexual dimorphism. This study
aims to analyze dental traits of permanent teethes within a group of related
individuals on the basis of the frequency of dental morphological and metric traits.
Methodology: 82 adult individuals were grouped according to relation and
according to gender. Twenty-six dental morphological traits were scored from
prepared dental casts of all individuals. Dental metric data were recorded for 14
bucco-lingual crown dimensions and mesio-distal dimensions. Results: The study
showed high frequency of tuberculum dentale, carabelli’s cusp and four-cusped
mandibular second molars. Dental traits with low frequency included winging,
interruption groove, congenital absence of incisors, four- cusped mandibular first
molars, and six-cusped mandibular first molars. In addition to, statistically
significant differences between the related and non-related groups with respect to
the frequency of occurrence of the winging, accessory cusps of maxillary second
premolars, hypocone, lingual cusp number of mandibular second premolars, anterior
fovea, Deflecting wrinkle, Protostylid, groove pattern of mandibular first molars and
cusp number of mandibular second molars. Regarding metric traits, the study
demonstrated significant difference between means of buccolingual diameter of
upper canines, upper second molars and lower first premolars of related and
unrelated individuals and mesodistal diameter of upper lateral incisors. Conclusion:
low frequency traits would be of great value for evaluation of kinships more than
the common traits that be of limited value in kinship evaluation while due to their
high frequency in different population.

Key words: traits; hypocone; mesio-distal; bucco-lingual

skeletal morphological data will continue to

Forensic odontology is concerned with the
analysis of dental evidence in the legal
field. Forensic odontology includes all dental
specialties and it is almost impossible to
separate one branch from others (Shamim,
2012). Dental anthropology is concerned with
the study of dental morphological and metric
traits of human populations over time and space
and their relation with the processes of
adaptation that led to the evolution of the dental
system (Moreno et al., 2004). Dentition play an
important role in forensics, to identify
individuals when usual identification methods
are difficult (Marin and Moreno, 2003).

Despite advanced DNA extraction
techniques, approaches to kinship that use

play an important role because they are non-
destructive and unaffected by poor preservation
and DNA contamination (Stojanowski and
Hubbard, 2017). The biological parameters of
the teeth offer good support for the research of
human anthropology (Lukacs and Hemphill,
1993). Compared to craniometric
measurements, dental traits are more suitable
for analysis of kinships as they are not
significantly sexually dimorphic, so differences
between trait frequencies are not due to only
sex, but due to the underlying genetic variation.

Several researches reported that human
populations from different geographic regions
vary in tooth size, crown and root morphology,
and number. Researchers are using dental
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morphology to address issues ranging from
regional micro-differentiation to global patterns
of variation (Scott and Turner, 2003).

There is no standard system to be used
in dental morphological analysis. The method
to be used vary according to the condition of
the teeth, method of observation (in situ, loose,
in the living or dead, casts, photography, etc.),
and the goal of the analysis. In the
anthropological literature; 40 morphological
traits were defined and standardized out of
more than 100 recognized dental traits (Scott
and Turner, 1997). These traits can be
described by presence versus absence, by the
degree of expression, number, or angle, or as a
manifestation of several types of variation. The
Arizona State University Dental Anthropology
System (ASUDAS) was developed and most
commonly used in expression of traits (Turner
etal., 1991).

For teeth to be valuable in the
evaluation of kinship, dental variables should
be under strong genetic control. Although
normal dental variation cannot be attributed to
only genes, twin and family studies show that
metric and morphological traits are highly
heritable (Scott and Turner, 2003 and
(Hanihara, 2008). In a recent study, Paul and
Stojanowski (2015) evaluated the ability of
dental morphological traits to identify sets of
biological siblings and indicated that biological
siblings had smaller inter-individual distances
than expected by chance. Therefore, the aim of
this study is to analyze dental traits of
permanent teeth within a group of related
individuals based upon the frequency of dental
morphological and metric traits compared to a
group of non-related individuals

1. SUBJECT AND METHODS:
Study Design:

Eighty-two subjects (aged 18 to 45
years) were enrolled in the study.  Subjects
were asked to sign an informed consent to
authorize their participation and provided
complete  genealogical information  with
complete secrecy. Subjects were grouped
according to the relation into related group (40
individuals) and non-related groups (control

group 42 individuals). Relatives here mean they
are connected through blood, from the same
family (parents, siblings, uncles, aunts,
grandparents, cousins, nieces and nephews). All
data and measurements were taken at the
Forensic ~ Medicine  Department,  Assiut
University.

Ethical Aspects:

All ethical aspects were implicated in
the study after the approval of the ethical
committee, Faculty of Medicine, Assiut
University. Confidentiality of participants was
considered.

Method:

Alginate impressions were prepared for
all subjects shared in the study, by using
impression tray for upper and lower palate
(Nandini et al., 2008). Then dental stone was
poured in each negative impression for making
dental casts. All data were collected from dental
casts. Twenty-six dental morphological traits
were scored according to Arizona State
University Dental Anthropology System
(ASUDAS) (Turner et al., 1991).

Dental metric data were recorded for 14
buccolingual and mesiodistal crown dimensions
following the protocol of Hillson (2005).
Measurements were recorded for all the
permanent maxillary and mandibular crowns
including; central and lateral incisors, canines,
first and second premolars, first and second
molars using digital Vernier caliper (Figure 1).
Statistical Analysis:

Statistics analysis was conducted by
SPSS (v. 22). The descriptive statistics were
reported using mean * standard deviation (SD),
Pearson’s correlations, and Paired T test. The
statistical significance was set at P < 0.05
(Nandini et al., 2008).

(Appendix I, the definitions of the trait
definitions).
I1l. RESULTS

. morphological dental traits

There is no statistically significant
association between gender and the examined
traits except in winging and accessory cusp of
maxillary second premolars (Table 1).
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Table (1): List of Morphological Dental Traits and Key Tooth and Pearson Correlation of Males and Females Subjects.

Frequency | Frequency Total Pearson
in males i frequency [ Correlation
Key tooth (teeth N=37 N= 82 of males

evaluated) % and

females

subjects

1 Midline diastema Maxillary central 10 13 23 28.05% 0.852
(1+) incisors

2 Winging (3 versus. 1, Maxillary central 6 0 6 7.32% 0.005**
2,4) incisors

3 Labial curvature (2+)  Maxillary central 5 5 10 12.19% 0.741
incisors

4 Incisor shoveling (2+) Maxillary central 20 22 42  51.22% 0.641
incisors

5 Incisor double Maxillary  central 20 18 38 46.34% 0.204
shoveling (2+) incisors

6 Pegged or reduced Maxillary lateral 10 10 20 24.39% 0.614
incisor (1+) incisors

7 Interruption groove Maxillary lateral 4 4 8 9.76% 0.770
incisors

8 Tuberculum dentale Maxillary lateral 26 30 56 68.29% 0.727
(1+) incisors

9 Congenital absence Maxillary lateral 2 2 4 4.88% 0.841
incisora (1+) incisors

10 Canine mesial ridge Maxillary canines 3 7 10 12.19% 0.305

(1+)
11 Distal accessory ridge Maxillary canines 13 18 31 37.8% 0.651
(1+)

12 P3 accessory cusps Maxillary first 13 9 22 26.83% 0.124
(1+) premolars

13 P4 accessory cusps Maxillary  second 22 13 35 42.68%  0.005**
(1+) premolars

14 Cusp 5 (1+) Maxillary first 13 14 27 32.93% 0.700
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molars
15 Carabelli’s cusp (2+)  Maxillary first 28 31
molars
16 Hypocone (5) Maxillary  second 21 28
molars
17 Lingual cusp number Mandibular second 17 22
(2+) premolars
18 Rotated premolars Mandibular second 4 8
(1+) premolars
19 Anterior fovea (2+) Mandibular first 21 20
molars
20 Cusp number (4) Mandibular first 3 9
molars
21 Deflecting  wrinkle Mandibular first 8 14
(1+) molars
22 Distal trigonid crest Mandibular first 7 7
molars
23 Protostylid (1+) Mandibular first 10 11
molars
24 Cusp 6 (1+) Mandibular first 2 0
molars
25 Groove pattern (Y Mandibular second 7 13
shape) molars
26 Cusp number (4) Mandibular second 32 34
molars

** Highly significant P value <0.01
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The most frequent trait was the four cusped
mandibular second molars (80.49%), followed
by carabelli’s cusp (71.95%), and then fully
expressed hypocone (59.76%). The least
frequent traits were; cusp 6 (2.44%) and
congenital absent incisors (4.88%).

There was a highly significant
difference between the two groups in the
following traits, (Table 2) Carabelli’s cusp
(Figure 15) was shown in 24 (60%) of related
subjects while was present in 35 (83.33%) of
non-related subjects with p value0.007.Large
sized hypocone (Figure 16) was shown in 32
(80%) of related subjects while was present 18
(42.86%) of non-related subjects with p value
0.002.Also the mandibular first molars of 12
(30%) of related group and 29 (69.04%) of the
non-related group showed a well-developed
anterior fovea (Figure 19) with p value 0.000.
The mandibular first molars showed various
degrees of deflecting wrinkle (Figure 21) in 5
(12.5%) of related group and in 19 (45.24%)
with p value 0.001 While Groove pattern “Y
shaped pattern” of mandibular second molar
was present in 15 (37.5%) of related subjects

and in 4 (9.52%) of non-related group, with p
value 0.004 (Figure 25). Lastly the cusp
number 28 (70%) in related group and 38
(90.48%) in non-related group with p value
0.005. Significant difference between the two
groups (related and non-related individuals)
also present among the following traits,
Winging (Figure 3) of upper central incisors
was not demonstrated in any subjects of the
related group and was present in 6 (14.28%) of
subjects in the non-related group with p
value0.011.The P4 accessory cusps (2"
premolar) 12 (30%) among the related group
and 22 (52.38%) in the non-related individuals,
with p value 0.043 (Figure 13). The lingual
cusp number 24 (60%) related subjects and 15
(35.71%) of non-related subjects with p value
0.047(Figure 17). Protostylid (Figure 23) was
present in 5 (12.5%) subjects of the related
groups and in 15 (35.71%) of the non-related
group with p value 0.01. Other traits with no
significant difference between the two groups
(related individuals and non-related
individuals). (Figure 2, 4 -14, 18, 20 - 24).
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Table (2): Frequency of Morphological Dental Traits among Related Subjects and In Non-related

subjects.

Midline diastema (1+)

Winging (3 versus. 1, 2, 4)

Labial curvature (2+)

Incisor shoveling (2+)

Incisor double shoveling (2+)

Pegged or reduced incisor (1+)

Interruption groove (absent versus present)

Tuberculum dentale (1+)

9. Congenital absence incisora (1+)

10. Canine mesial ridge (1+)

11. Distal accessory ridge (1+)

12. P3accessory cusps (1+)

13. P4 accessory cusps (1+)

14 Cusp 5 (1+)

15 Carabelli’s cusp (2+)

16 Hypocone (5)

17  Lingual cusp number (2+)

18 Rotated premolars (1+)

19 Anterior fovea (2+) +1

20  Cusp number (4)

21 Deflecting wrinkle (1+)

22  Distal trigonid crest

23  Protostylid (1+)

24 Cusp 6 (1+)

25 Groove pattern (Y shape)

26  Cusp number (4)

* Significant at P value < 0.05

** Highly significant at P value < 0.01
B-Metric dental traits:

Regarding metric dental traits, the
means of mesiodistal and buccolingual
dimensions of upper and lower incisors,
canines, premolars and molars show no
significant difference between males and
females as shown in Table (3)

Regarding the means of mesiodistal and
buccolingual crown dimensions among the
related and the non- related Groups Table (4)
shows that there was highly significant
difference between the two groups in the
following metric trait, means of upper lateral
incisor mesiodistal dimensions (Ul2 MD) (p

O (@] Cal) e | 8N =

Related group Non-related
N=40 group
N=42
N % N %
13 32.5% 10 23.8% 0.461
0 0% 6 14.28% 0.011*
3 7.5% 7 16.66% 0.177
20 50% 21 50% 0.825
15 37.5% 23 54.76% 0.076
11 27.5% 9 21.43% 0.607
4 10% 4 9.52% 1
29 72.5% 27 64.28% 0.635
2 5% 2 4.76% 1
7 17.5% 3 7.14% 0.177
15 37.5% 17 40.48% 0.651
9 22.5% 13 30.95% 0.319
12 30% 22 52.38% 0.043*
9 22.5% 17 40.48% 0.058
24 60% 35 83.33% 0.007**
32 80% 18 42.86% 0.002**
24 60% 15 35.71% 0.047*
4 10% 8 19.04% 0.211
12 30% 29 69.04% 0.000**
3 7.5% 8 19.04% 0.105
5 12.5% 19 45.24% 0.001**
5 12.5% 9 21.43% 0.240
5 12.5% 15 35.71% 0.010*
2 5% 0 0%
15 37.5% 4 9.52% 0.004**
28 70% 38 90.48% 0.005**
value 0.000), means of buccolingual

dimensions of upper canines (UC BL) (p value
0.002), buccolingual dimensions of first and
second molars (UM1 BL) and (UM2 BL) with
p value (0.007 and 0.005 respectively). In
addition, there was a statistically significant
difference between means of lower second
premolar mesiodistaldimensions (LP4 MD)
with (p value0.016), means of buccolingual
dimensions of lower first (LP3 BL) and second
premolars (LP4 BL) with p value (0.021 and
0.025 respectively).
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Table (3): Differences between Means of Mesiodistal and Buccolingual Crown Dimensions of

Males and Females Using Independent T test

Metric trait Males Females P value
Mean £ SD Mean £ SD

Uil MD 8.69+0.766 8.54+0.747 0.503
Ull BL 5.22+1.40 5.46+0.954 0.510
ul2 MD 6.80+0.704 6.71+0.688 0.659
Ul2 BL 4.85+1.106 4.91+0.799 0.841
UC MD 7.52+0.757 7.30+0.627 0.285
UCBL 6.66+1.160 6.73+1.199 0.842
UP3 MD 6.99+0.592 6.88+0.606 0.520
UP3 BL 8.82+1.255 9.09+0.562 0.357
UP4 MD 6.78+0.553 7.05+0.918 0.229
UP4 BL 9.08+0.802 9.44+0.670 0.125
UM1 MD 10.15+0.699 10.09+0.599 0.765
UM1 BL 10.55+0.847 10.63+0.677 0.732
UMz MD 10.11+0.897 9.99+0.812 0.655
UM2 BL 10.68+0.809 10.80+0.904 0.632
LI1 MD 5.86+1.454 5.50+0.463 0.283
LI1BL 4.43+0.859 4.57+0.908 0.579
LI2 MD 5.70+0.720 5.79+0.486 0.626
LI2 BL 4.56+1.543 4.74+0.747 0.606
LC MD 6.50+0.731 6.40+0.538 0.605
LC BL 5.70+0.831 5.89+0.806 0.430
LP3 MD 7.12+0.611 7.15+0.620 0.855
LP3 BL 7.45+0.633 7.63+1.169 0.511
LP4 MD 7.44+0.684 7.41+1.031 0.893
LP4 BL 8.39+0.851 8.13+0.784 0.292
LM1 MD 10.44+1.163 10.48+0.740 0.879
LM1BL 10.06+0.928 10.03+0.701 0.921
LM2 MD 9.96+0.877 10.09+0.88 0.623
LM2 BL 9.87+0.846 10.01+0.737 0.542

U, upper; L, lower; I, incisor; C, canine; P, premolar; M, molar; BL, buccolingual; MD, mesiodistal, P3
first premolar, P4 second premolar.
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Table (4): Differences between Means of Mesiodistal and Buccolingual Crown Dimensions of

Ull MD
Ull BL
ul2 MD
Ul2 BL
UC MD
UCBL
UP3 MD
UP3 BL
UP4 MD
UP4 BL
UM1 MD
UM1 BL
UM2 MD
UM2 BL
LI1 MD
LI1BL
LI2 MD
LI12 BL
LC MD
LC BL
LP3 MD
LP3 BL
LP4 MD
LP4 BL
LM1 MD
LM1BL
LM2 MD
LM2 BL

Related and Non-related subjects Using Independent T test

Metric trait Related Non Related P value
Mean £ SD Mean £ SD

5.51+4.16
5.59+1.25
6.40+.74
5.06+0.95
7.37+0.66
7.22+1.14
6.85+0.55
9.17+0.78
6.93+1.17
9.55+0.78
10.07+0.68
10.99+0.67
9.47+0.80
11.05+0.83
3.43+2.56
2.74+2.10
5.68+0.99
4.72+1.34
6.47+0.65
5.85%0.73
7.06+0.62
7.27+0.50
7.13+0.73
7.98+0.90
10.36+1.01
10.08+0.70
9.91+0.80
10.09+0.90

6.09+4.11
5.13+0.88
7.07+£0.51
4.70+0.79
7.41+0.70
6.25+0.99
7.41+0.70
8.72+1.03
7.09+0.85
9.14+0.76
10.30+0.79
10.42+0.77
10.00+1.20
9.84+1.75
3.96+2.96
3.19+2.12
6.17+0.98
4.67+0.93
6.55+0.56
5.88+0.91
7.32+0.61
7.85+1.06
7.83%£1.15
8.49+0.61
10.53+0.85
10.05+0.92
10.27+0.92
9.79+0.79

0.543
0.127
0.000**
0.156
0.850
0.002**
0.255
0.087
0.560
0.071
0.287
0.007**
0.093
0.005**
0.380
0.368
0.080
0.880
0.636
0.921
0.154
0.021*
0.016*
0.025*
0.522
0.882
0.143
0.208

U, upper; L, lower; I, incisor; C, canine; P, premolar; M, molar; BL, buccolingual; MD, mesiodistal, P3

first premolar, P4 second premolar.
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Figure (2): A photograph of dental cast showing Eigure (3): A photograph of dental cast showing N
Midline diastema of upper central incisors winging of upper central incisors

, 5
Figure (4): A photograph of dental cast showing Figure (5): A photograph of dental cast showing
labial curvature of upper central incisors shoveling of upper central incisors
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Figure (6): A photograph of dental cast showing Figure (7): A photograph of dental cast showing
Shoveling of double shoveling of Incisors Pegged upper lateral Incisors

Figure (8): A photograph of dental cast showing Figure (9): A photograph of dental cast showing
interruption groove of upper later Incisors tuberculum dentale of upper lateral Incisors

- 100

Figure (10): A photograph of dental cast showing Figure (11): A photograph of dental cast showing
congenitally absent upper lateral Incisors canine mesial ridge
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Figure (13): A photograph of dental cast showig
second upper premolar accessory cusp

Figure (12): A photograph of dental cast showing
Canine distal accessory ridge

Figure (14): A photograph of dental cast showing Figure (15): A photograph of dental cast showing
distal accessory cusp (metaconule) of maxillary Carabelli’s cusp of maxillary first molar
first molar

Figure (16): A photograph of dental cast showing Figure (17): A photograph of dental cast showing
hypocone of maxillary first molar lower premolars with 3 lingual cusps
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Figure (18): A photograph of dental cast showing
rotated lower second premolar

Figure (20): A photograph of dental cast showing
5 cusped mandibular first molar

Figure (22): A photograph of dental cast showing
Distal trigonidcrest of mandibular first molar

Zagazig J. Forensic Med.& Toxicology

Figure (19): A photograph of dental cast showing
Anterior fovea of mandibular first molar

Figure (21): A photograph of dental cast showing
Deflecting wrinkle mandibular first molar. Notice the 4
cusped second mandibular molar.

Figure (23): A photograph of dental cast showing
Protostylid of mandibular first molar
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Figure (24): A photograph of dental cast showing
6 cusped mandibular first molar

IV DISCUSSION

During forensic and archaeological
excavations, not all the bones of an individual
are collected. Usually the skull and teeth are the
only method for identification (Vodanovic et
al., 2007). It is generally believed that most
morphological dental traits are genetically
determined (Ling and Wong, 2010). However,
environmental factors can affect tooth size,
characteristics, and morphology (Allen et al.,
2015). The aim of this study is to found
common dental traits that can be found among
relatives, to help in forensic study and disasters.

Midline diastema incidence varies
greatly with age group, gender, population, and
race. Maxillary midline diastema is postulated
to be affected by both environment and genes.
A qualitative and quantitative study described
dental traits in archaeological Egyptian samples
from Roman period revealed that the frequency
of midline diastema in Upper Egypt ranged
from 0% to 12.1 % (lrish, 1997). Saudi study
showed that diastema was found to be 13.6%
among the screened sample, which were one
hundred Saudi patients with midline diastema
above 0.5 mm (Jaija et al., 2016).The present
study showed that midline diastema was present
in (32.5%) of related subjects and (23.8%) in
non-related subjects. Also, there was no sexual
difference of diastema frequency according to
gender, and also, no significance difference
among related and non-related groups. On
contrast to this study, a Baghdadi study showed

Y groove pattern of 5 cusped mandibular first molar

that females are more common to have a
maxillary midline diastema (Al-Rubayee,
2013).

Scott and Turner 1997 and Diaz et al.,
2014 attributed winging as a frequent trait
among the mongoloid population. While, the
current study, winging was not demonstrated in
any subjects of the related group and was
present in (14.28%) of non-related individuals.
In addition, it showed high sexual (male)
dimorphism with all winging seen.

The current results demonstrated that
labial curvature was shown in only (7.5%) of
related subjects while was present in (16.66%)
of non-related subjects. Denton, 2011 agreed
with the results of this study, reported that
labial curvature is more commonly seen in
Neanderthals and Mongoloid incisors than
Caucasoid.

Blanco and Chakraborty (1976) and
(Kimura et al., 2009) studied shoveling among
relatives, and they reported that 68% of total
variability could be explained by the effect of
genes. Kimura et al., (2009), reported that
shovel of upper incisors is common between
Native American and Asian but rare or absent
between European and African. While, the
present study showed that shoveling was
detected in (50%) of related subjects and in
(50%) of non-related subjects. Incisor double
shoveling was detected in (37.5%) of related
subjects and in (54.76%) of non-related in the
present study. Double shoveling is reported to
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be rare trait in certain modern human groups, as
reported among European, South African and
West Asian (Bailey, 2006). A Japanese study
showed that double shoveling was more
common in females was significantly higher
than that in males (Kimura et al., 2009).

The frequency distribution of the peg-
shaped maxillary lateral incisors reported is
variable in different studies; ranged from 0.5%
to 3.4%. These may be due to a lack of definite
criteria for describing this tooth or it may be a
true racial difference (Ling and Wong, 2008
and Kondo et al., 2014). The current results
demonstrated that Pegged or reduced incisor
was showed in (27.5%) of related subjects
while was present in (21.43%) of non-related
subjects. It is reported to be found more
frequently in females than in males (Min-Kyu,
2017).

The interruption groove is a trait in the
maxillary incisors. In the present studied
sample; It was shown in (10%) of related
subjects while was present in (9.52%) of non-
related subjects. Also, tuberculum dentale was
present in (72.5%) of related subjects while was
present (64.28%) in non-related subjects.
Tuberculum dentale prevalence was 13.35% in
Spaniel study (Pacelli and Marquez-Grant,
2010). While other study showed that
tuberculum, dentale is at the low end of the
frequency range (Scott et al., 2013). A study
from Portugal indicated sexual dimorphism on
a 19™ century population with a high frequency
of over 70% on incisors and 60% on canines
(Galera et al., 2003).

Most people develop all 32 permanent
teeth, but the congenital absence of one or more
of permanent teeth is not rare. Second incisors,
second premolars, and the third molars can be
congenitally absent. The maxillary lateral
incisor  frequently experience congenital
absence (Mattheeuws et al., 2004). The current
study showed that the maxillary lateral incisor
was congenitally absent in (5%) of related and
in (4.76%) of non-related subjects.

In the upper canines, mesiolingual (the
mesial ridge) and distolingual marginal ridges
are normally equal in size. In rare instances, a

strongly developed mesiolingual marginal ridge
of the upper canine may fuse with the
tuberculum dentale. This feature was first
described as the “Bushman canine” due to its
high occurrence among the Bushmen and other
Sub-Saharan African groups. Bushman canine
frequency ranged from zero to 17.7 in Upper
Egypt (Irish, 1997). This study showed that
mesiolingual marginal ridge (Canine mesial
ridge) was developed in (17.5%) of related
subjects while was present (7.14%) of non-
related subjects.

Distal accessory ridge was present in
(37.5%) of related subjects while was present
(40.48%) of non-related subjects in the current
study. It is difficult to record in older
individuals where slight attrition obliterate any
trace of its occurrence (Turner et al. 1991). An
expression rate of 20-60% was shown in
modern human groups; a higher frequency is
seen in Mongoloids and Native Americans with
lower frequencies among Europeans ((Danish
et al., 2014 and Min-Kyu, 2017). Distal
accessory ridge ranged from zero to 31.8% in
Archeological samples from Upper Egypt
(Irish, 1997). It is the most sexually dimorphic
crown trait, more in male than females (Scott
and Turner 1997). In the present study, no
significant difference was recorded between its
frequency in males and females.

Dens evaginatus or  evaginated
odontoma, it occurs as enamel covered tubercle
on the occlusal surface and it common among
mongoloid race (Nageow and Chai, 1984 and
Levitan and Himel, 2006). In the current
results; accessory cusps of upper premolars
were documented in (22.5%) and (30%) in first
and second premolars of the related subjects
respectively, while in the non-related group; the
accessory cusps were present in (30.95%) and
(52.38%) of first and second premolars
respectively.

Cusp 5, there are mainly four cusps on
the occlusal surface of the upper molars (Scott
and Turner 1997). Cusp 5 (metaconule) in
upper first molars is also termed distal
accessory tubercle (Ling and Wong. 2010).
The present results demonstrated that the
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expression of Cusp 5 in the maxillary first
molars was shown in (22.5%) of related
subjects while was present (40.48%) of non-
related subjects.

The Carabelli’s trait is most commonly
observed in European populations with
frequencies vary from 50% to 90%
(Laatikanen and Ranta, 1996). Most studies
agree that the Carabelli trait is strongly
genetically determined. However, some twins’
studies suggest that the heritability of the trait is
low. Others postulate that the Carabelli cup trait
could be attributed to recessive alleles (Lauc,
2003). In this study, Carabelli’s cusp was
shown in (60%) of related subjects and
(83.33%) in non-related subjects.

The occlusal surface of the maxillary
second molar is about 13% smaller than that of
the first molar and with large protocone and
paracone and significantly smaller metacone
and hypocone (Dinh and Harris, 2005). The
metacone and hypocone are reported to be
noticeably larger in the black populations
(Harris, 2004). In this study, hypocone of the
maxillary first molar was shown to be of full
size in (80%) of related subjects while
(42.86%) in non-related subjects.

The key tooth for parastyle is the
maxillary third molar that did not erupt in most
subjects (Omal et al., 2013). In the current
results, Protostylid was present in (12.5%)
subjects of the related groups and in (35.71%)
of the non-related group. Protostylid is one of
“Mongoloid dental complex, (Hanihara,
1968) which distinguish  populations from
South Eastern Asia. Diaz et al., 2014 agreed
with this study as Caucasoid populations
characterized by a low frequency of protostylid.

Lingual cusp number, although
premolars, generally grouped as bicuspids,
mandibular premolars do not strictly follow this
criteria. Lower premolar is highly variable.
One, two or three lingual cusps of varying size
are common (Sunil and Gopaku-mar, 2012).
The proportion of two lingual cusps in the
second premolar was much higher in Korean
(45.4%) than in Caucasian (26.3%) (Yoo et al.,
2015). The present results showed that the

lower second premolar of (60%) related
subjects and (35.71%) of non-related subjects
had 2 or more lingual cusps

Rotation of a tooth is a rare anomaly.
This anomaly is affected by both local and
genetic factors (Nayak and Inderpreet, 2013).
In this study; the lower second premolars were
shown to be rotated along its long axis in (10%)
of related subjects while was rotated in
(19.04%) of non-related subjects.

Anterior fovea of the lower molars was
a frequent trait observed by Bailey, 2011).
Results documented that the lower first molars
of (30%) of the related group and (69.04%) of
the non-related group showed a well-developed
anterior fovea which is bordered by a
pronounced mesial margin.

The present study showed that the
mandibular first molars had 4 cusps in (7.5%)
of related subjects and (19.04%) in the non-
related group, while the mandibular second
molars had 4 cusps in (70%) of related subjects
and (90.48%) in the non-related group. These
results are supported by results of Gauta et al.,
(2010) who reported that first molars with 5
cusps prevail both in the archaeological and
modern populations, while the second molars
mostly had 4 cusps.

In most literature, it is stated that the
mandibular second molar commonly had (+)
shaped groove pattern. The formation of "y" or
"+" grooves take place regardless of the cusps
number. Groove patterns is postulated to be a
polygenic trait (Jordan et al., 1992 and Shetty
et al., 2016). This study showed that the Y
groove pattern of second mandibular molars
represented (37.5%) of related subjects and
(9.52%) of the non-related group.

The deflecting wrinkle was found most
frequently between the lower second molars
from the recent population (63.6%) (Wu and
Turner, 1993 and Gauta et al., 2010). The
current study demonstrated that mandibular
first molars

Common dental traits are not very
useful in the evaluation of kinships because of
their high prevalence in certain populations. It
was suggested that some dental traits are
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constant within a given geographical area or

within a population (Pacelli and Marquez-

Gran, 2010).

Regarding metric traits, the current
study demonstrated significant differences
between means of buccolingual dimensions of
upper canines, upper second molars and lower
first premolars of related and unrelated
individuals and mesiodistal diameter of upper
lateral incisors.

Paulino et al., (2005) found that there is
a significant difference in the mesodistal
diameter between females and males, being
higher in the latter. Ates et al., (2006)
demonstrated no sexual dimorphism in the
mesodistal and buccolingual diameters of teeth
in Turks. Also Castillo et al.,, (2011) in a
Colombian sample of mixed Caucasians,
concluded that the mesodistal and buccolingual
diameters are not sexually dimorphic.

V. CONCLUSION

Dental traits with low frequency
including  winging, interruption  groove,
congenital absence of incisors, four- cusped
mandibular  first molars, and six-cusped
mandibular first molars, have great value for
evaluation of kinships due to their low
frequency. The common traits would be of
limited value in kinship evaluation; they are of
high frequency due to consanguineous
marriages in Upper Egypt. All these data can
help in identification of relatives in disasters for
examples among Upper Egyptian population.
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List of Abbreviations

ASUDAS The Arizona State University Dental Anthropology System
Y Y shaped pattern

Ul2 MD upper lateral incisor mesiodistal dimensions

UC BL buccolingual dimensions upper canines

(UM1 BL) and (UM2 | buccolingual dimensions of first and second molars
BL)

LP4 MD lower second premolar mesiodistaldimensions

LP3 BL buccolingual dimensions of lower first

LP4 BL buccolingual dimensions second premolars

U upper

L lower

[ incisor

C canine

P premolar

M molar

BL buccolingual

MD mesiodistal

P3 first premolar

P4 Second premolar.
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