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ABSTRACT

Variations are one of the most important criteria to present the similarities and differences among
populations and individuals. There are different variations that can also be observed on the mandible. One
of these variations is the accessory mental foramen (AMF), which is rarely seen on jaws. The
paleodemographic analyses conducted on the Byzantine skeletons found in Goztepe Tumulus showed that
the population consisted of 24 individuals. Of those 24 individuals, the mandibles of 14 adults were
examined macroscopically, and an AMF was found on 3 of them. The examination of the mental foramens
(MFs) in terms of their shape showed that 9 oval and 5 circular MFs were found on the left sides of 14
mandibles, and 7 oval and 6 circular MFs were found on the right sides. The present study is important
because it is the first study conducted on the AMFs belonging to the Byzantine population in Anatolia.
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1. INTRODUCTION

Many skeletons have been found as a result of
archaeological and anthropological excavations in
Anatolia, spanning over a thousand years. Thanks to
the paleoanthropological analyses performed on
these skeletons, much basic information about their
society, such as its health structure, demography,
and variation, has been obtained. Variations are one
of the most important things we can learn about
society. Emerging as embryological development
errors, variations are observed in several parts of the
human body at different levels (Bergman et al,
1988). There are 4 main factors causing variations in
the human skeleton anatomy: ontogeny, sex,
geography, and individual (White, 2005). Variations
are one of the most important criteria to present the
similarities and differences among populations and
individuals. One of the most important parts, which
are examined while paleoanthropological analyses
are being performed for population, is the jaw. In
this respect, there are different variations that can
also be observed on the mandible. One of these
variations is the accessory mental foramen (AMF),
which is rarely seen on jaws (Fig. 1). The detailed
morphologic structure that reflects the results of
isolation inbreeding, hybridization, drift and other
phenomena responsible for the genetic composition
of populations, makes dental analysis of human
groups of great significance in the identification and
classification of races (Ngeow et all., 2003)

Mental Foramen  Accessory Mental Foramen

Figure 1: Accessory mental foramen and mental foramen

The mental foramen (MF) is located on the central
part of the mandibular body at equal distances to the
lower and upper borders, and it is the hole of the
mandibular canal (Canalis mandibulae) for opening
outward (Fig. 1) (Kokten et al., 2004; Rajani Singh et
al., 2010; Chandra et al., 2013). The MF is generally
situated below the second premolars on both sides of
the jaw, on the external surface of the mandible.

However, studies have shown that its location can
vary in populations with different biological
diversity (Hauser et al., 1989; Balcioglu et al., 2011;
Kumar et al., 2014; Chandra, 2005; Koyun, 2007).

The mental foramen is a strategically important
landmark during osteotomy procedures, anesthetic
nerve blocks and prevention of neurovascular
complications after invasive procedures on the lower
jaw. Its anatomy is important for evaluating the
morphometric symmetry of the mental triangle,
microscopic and macroscopic morphology and
maturity of the human mandible, bone remodeling
activity and paleoanthropologic features of the facial
skeleton in different populations (Hasan, 2010).

The AMF is defined as a foramen other than the
principle foramen, in the case of the presence of
more than one MF in the mental foramen field
(Balcioglu et al., 2009; Sinanoglu et al., 2015) (Fig. 1).
Researchers have found that the prevalence of an
AMF is high in Asian and African populations,
whereas it ranges between 2% and 6.5% in today's
population in Turkey (Balcioglu et al, 2011;
Sinanoglu et al., 2015). Weidenreich (1936) reported
that all homo erectus specimens found in a
Zhoukoudian (Beijing) cave had multiple MFs.
Moreover, studies conducted on the Neanderthals
have shown that almost all individuals had an AMEF,
and this variation is used as one of the main criteria
examined to make species identification for the
Neanderthals (Hrdlicka, 1930; Akazawa et al., 1995;
Senytirek, 1946; Tillier, 1996; Hanihara et al., 2001).

In this context, the aim of this study is to
determine the AMF, which is rarely observed in both
skeleton populations and modern populations,
among the individuals in the Byzantine population
of Goztepe Tumulus. The findings about the AMF
will provide a different perspective for determining
the kinship between Anatolia populations.
Moreover, assessing the shape, direction, size, and
measurements of the MF in archaeometric terms is
another aim of this study.

2. MATERIALS AND METHODS

The material discussed in the present study was
obtained from the Great Goztepe Tumulus in the
Safranbolu District of Karabiik Province in the
western Black Sea region of Anatolia (Fig. 2).
Goztepe Tumulus dates back to the Byzantine period
(Figure 3). The tumulus excavation was conducted
between 2011 and 2016 under the presidency of the
Kastamonu Museum Directorate and with the
scientific counseling of Associate Professor Sahin
YILDIRIM.
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Figure 3: Great Goztepe Tumulus

The paleodemographic analyses of the skeletons Brothwell, 1981; Krogman and I@Can, 1986; Bass 1987;
obtained from the Goztepe Tumulus excavations Ubelaker, 1989; Kaur and Jit, 1990; Szilvassy and
were carried out according to Olivier, 1969; Kritscher, 1990; White, 1991; Bruzek, 2002.
Workshop of European Anthropologist, 1980;

Table 1: Byzantium population of the Goztepe Tumulus gender distribution

Byzantium Population of Géztepe Tumulus
Gender Distribution %
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These paleodemographic analyses conducted on the
Byzantine skeletons found in Goztepe Tumulus
showed that the population consisted of 24
individuals. Of these 24 individuals, 12 (50%) were
female, 8 (33.33%) were male, 3 (12.5%) were
children, and 1 (4.16%) was adolescent (Table 1). The

examination of the population age distribution
showed that 12.5% (n = 3) were children, 4.2% (1)
were adolescent, 16.7% (n = 4) were young adults,
37.5% (n =9) were middle-aged adults, and 29.1% (n
=7) were old-aged adults (Graph 1).

B Child (3-12 years)

B Adolescent (12-20 years)

Graph 2: Byzantium population of the Goztepe Tumnulus age distribution

Of those 24 individuals, the mandibles of 14 adult
individuals were examined macroscopically, and an
AMF was found on 3 of them. Moreover, the
locations of the MF on the jaws were determined and
their measurements were taken using a digital
compass with 0.001 mm sensitivity. Whether the
shapes of the MF were circular or oval was
examined.

The measurements taken were as shown in Figure
4:

D1: Mean distance of the MF from the posterior
border of the mandibular ramus

D2: Mean distance of the MF from the base of the
mandible

D3: Mean distance of the MF from the alveolar crest
D4: Mean distance of the MF from the symphysis
menti

Figure 4: MF measurements

P2: Below the first premolar
P3: Between the first and second premolars
P4: Below the second premolar

P5: Between the second premolar and first molar
P6: Below the first molar

Figure 5: MF positions
3. FINDINGS

The shape, direction, size, and location of the MFs,
which were found on 14 mandibles of 24 individuals
from the Byzantine period in Goztepe Tumulus,
were examined in this study. This examination
showed that the MFs were positioned between the
first and second premolars (P3) in 9 out of 14
mandibles, when the left side of the jaws was taken
into consideration. This study also found that the
MFs on 2 mandibles were situated below the second
premolar, whereas the MF on 1 mandible was
located below the first premolar. The examination of
the MFs in terms of their shape showed that they
were oval on 9 mandibles and circular on 4
mandibles. In terms of their sizes, the means of the
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right and left MFs were found to be 3.80 and 3.83,
respectively. The measurements of the MF showed
that the means on the left and right sides were 69.27
and 69.56, respectively, for D1. For D2, the means on
the left and right sides were 13.23 and 13.30,
respectively. The left side mean was found to be
15.35, and the right side mean was found to be 15.04
for D3. The D4 means were found to be 24.42 for the
left side and 25.34 for the right side (Table 2).

Table 2: MF measurements

Landmarks  Mean distances Mean distances on
on the left side the right side
D1 69.273 69.56
D2 13.23 13.3
D3 15.35 15.04
D4 24.42 25.34

The mandibles were examined in terms of the
AMF, and it was found that there were AMFs on a
total of 3 mandibles, including 2 mandibles of 1
female (Figure 6-7) and 1 male individual exhumed
from the same grave, and 1 mandible belonging to a
female individual exhumed from another grave (Fig.
8). The percentage of AMFs observed on the adult
individuals whose mandibles were obtained was
found to be 21.42, which was a high percentage (This
ratio was found by the ratio of the number of AMF
observed to the total jaw). An examination of the
AMFs found on today's individuals in Turkey
showed that its percentage ranged between 6% and
12.5%. The reason why the percentage of AMFs was
high in the population of Goztepe Tumulus can be
attributed to the fact that the number of samples
examined was low. Studies reported that the AMFs
did not show sexual dimorphism (Balcioglu et al.,
2009; Balcioglu et al., 2011; Hauser and De Stefano,
1989). This is valid for the population of Goztepe
Tumulus.

MF AMF2 AmMF1

Figure 6: AMF

Figure 8: AMF
4. DISCUSSION AND CONCLUSION

The MFs were examined in terms of their shape,
size, and position. Accordingly, the position of the
MFs can be different in various populations in terms
of location. In their studies, researchers stated that
the MF was situated at different positions, such as
below the second premolar, between the first or
second premolar, or below the first premolar (Wang
et al., 1986; Santini and Land, 1990; Phillips et al.,
1992; Ikiz, 1997; Aktekin et al., 2003; Olasoji et al.,
2004; Ari et al., 2005; Apinhasmit et al., 2009; Singh
and Srivastav, 2011).

This study found that the MFs were between the
first and second premolars. The examination of the
MFs in terms of their shape showed that 9 oval and 5
circular MFs were found on the left sides of 14
mandibles and 7 oval and 6 circular MFs were found
on their right sides. The number of oval MFs was
found to be higher. Studies conducted by Al-
Khateeb et al. (2007) and Singh et al. (2011) showed
that the number of circular MFs was higher. Similar
to the present study, a study conducted by Oliveira
Junior (2009) reported that the number of oval MFs
was higher. The distances of the MFs to the ramus,
the base of the mandible, the alveolar crest, and the
symphysis menti were compared with other
populations, as seen in Table 3 (Wang et al., 1986;
Souaga et al., 2004; Yesilyurt et al., 2008; Singh and
Srivastav, 2011). The Byzantine population in
Goztepe Tumulus was found to be similar to the
population examined by Sigh et al. (2011).
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Table 3: Comparison of the mean distances of the MFs
. . D1 D2 D3 D4
Studies Population Left | Right | Left | Right | Left | Right | Left | Right
Wang et al.4 (1986) Chinese mandibles 74.14 14.70 28.06
Sigh et al. (1992) North Indian
population/Presen | 76.7 65.8 13.17 14.3 15.6 15 22.6 247
t Sample
Souaga et al.(2004) . 14.89(Male) 16.16(Male)
Africans 14.21(Female) | 15.66(Female)
Igbigbi PS, Lesbona S. Adult Malawian
(2005) population/Presen | 74.06 | 73.11 | 13.4 13.24 12.9 13.7 26.3 264
t Sample
Yesilyurt et al. (2008) Kenyan African
mandible/Present
48.27 | 48.58 1937 | 19.18
Sampe
Rajani Singh & Shrivastav North Indian
etal. (2010) population/ 847 | 718 | 133 | 173 | 186 | 17 | 306 | 293
Present Sample
Mishra & Mittal (2013) North Indian
population/Presen | 76.11 | 6547 | 14.01 | 14.53 1536 | 1486 | 23.04 25.28
t Sample
Present Study Byzantium Great
Goztepe 69.27 | 69.56 | 13.23 | 13.3 | 1535 | 15.04 | 24.42 | 25.34
population

The AMF is defined as 2 or more MFs observed on
the external surface of the mandible. The AMF was
observed on 3 of 24 individuals found in the
Byzantine population of Goztepe Tumulus. Of these
individuals, 2 were young adult females and 1 was
an old-aged male individual. Considering that the
individuals found in the graves in most of the
Tumuli in Anatolia shared kinship with each other, it
is thought that these individuals were closely related
to each other. In addition to this, the fact that 2 of the
individuals, who were determined to have AMTFs,
were found in the same grave, strengthens this
hypothesis. The AMFs were found only on the left
sides of these 3 jaws (Figure 8). It is thought that the
high prevalence (21%) of AMFs in the population
may result from the low number of samples.
Skeleton studies conducted on the Ancient Anatolia
populations included hardly any information about
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