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ABSTRACT

Aim: The aim of this study was to investigate the hypodontic (agenesis) and supernumerary tooth formation observed in the
Byzantine community of Beybag, Mugla.

Material and Method: During the Beybag excavations, 161 graves which were unearthed in 2008 were dated to the Byzantine
Period. 97 (mandible and/or maxilla) jaw bones obtained from 171 individuals constitute our study material. It was determined that
the jaw bones of these 97 individuals belonged to 39 male, 26 female and 32 infant-child. For this purpose, those jaw bones were
examined and the jaw bones that were estimated to be hypodontic were radiographically visualized with Kavo 3D exam dental
tomography device. In addition, the presence of supernumerary teeth was examined by macroscopic observation.

Results: Following examination of materials, hypodontia in five individuals and supernumerary tooth samples in one individual was
determined. According to these findings, the incidence of supernumerary teeth in the Byzantine community of Beybag was found
to be 1.03% and the frequency of agenesis was 7.21%. However, only one case of a supernumerary tooth was observed in the
maxilla (upper jaw).

Conclusion: It was observed that the results we obtained in both the frequency of supernumerary teeth and the frequency of
hypodontia (agenesis) in the study yielded similar results with both recent studies and previous studies. We think that this study,
which is one of the rare examples, will contribute to other studies in this research field.
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oz

Amag: Bu ¢alismanin amaci Mugla ili Beybag Bizans Toplulugu’nda goézlenen hipodonti (agenesis) ve stiiperniimerer dis olusumlarini

arastirmaktir.

Yontem: Beybag kazilarinda 2008 vyilinda ortaya cikarilan 161 adet mezar Bizans Donemi'ne tarihlendirilmistir. Calisma
materyalimizi 171 kisiden elde edilen 97 (mandibula ve/veya maksilla) gene kemigi olusturmaktadir. Bu 97 kisinin gene kemiklerinin
39'unun erkek, 26'sinin kiz ve 32'sinin bebek-¢ocuk bireye ait oldugu belirlendi. Bu amagla s6z konusu 97 ¢ene kemigi incelendi ve
hipodonti oldugu tahmin edilen ¢ene kemikleri Kavo 3D dental tomografi cihazi ile radyografik olarak goriintilendi. Ayrica
makroskopik gézlemle stiperniimerer dis varligi incelendi.

Bulgular: Materyallerin incelenmesinin ardindan bes bireyde hipodonti, bir bireyde siipernimerer dis 6rnegi tespit edildi. Bu
bulgulara gére Beybag Bizans toplumunda siiperniimerer dis gériilme sikhg %1,03, agenezi sikhgi ise %7,21 olarak bulundu. Ust
¢enede olmak zere bir stiperniimerer dis vakasi goraldi.

Sonug: GCalismada hem stiperniimerer dis sikliginda hem de hipodonti (agenesis) sikliginda elde ettigimiz sonuglarin hem giincel
¢alismalarla hem de geg¢mis calismalarla benzer sonuglar verdigi gozlendi. Bu alandaki az sayidaki 6rneklerden biri olan bu
galismanin arastirma alanindaki diger ¢alismalara katki saglayacagini distintiyoruz.

Anahtar Kelimeler: Stiperniimerer Digler, Dogustan Dis Eksikligi (Hipodonti-Agenesis), Dis Varyasyonu, Dental Antropoloji, Beybag.
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Introduction

A healthy child has 20 deciduous teeth. For an adult, this number is 32 permanent teeth. However, in some
cases, different variations can be seen in individuals with the effect of genetic and environmental factors.
One of these variations is observed in number of teeth. Such variations are among the most frequently
observed dental anomalies and represent missing or additional tooth formation than is normally expected
in the mouth. Lack of one or more teeth in the mouth is expressed as hypodontia (agenesis). The most
common tooth deficiency was reported as the loss of the third molar tooth.! Having more than the normal
expected number of teeth (20 for deciduous teeth and 32 for permanent teeth) is expressed as
supernumerary teeth (hyperdontia) and can be seen in all teeth except canine teeth. In general, hypodontia
is more common than supernumerary teeth and is more common in permanent teeth than in deciduous
teeth.?

Congenital Tooth Deficiency (Hypodontia-Agenesis)

Congenital tooth deficiency, expressed as hypodontia or agenesis, is one of the important developmental
anomalies. Although it is said that environmental factors are partly among the causes of hypodontia, it is
stated that genetics is the main factor. It has been demonstrated by studies that family genetic inheritance
is effective in this situation.® Kotecha reported that some researchers conducted studies to reveal the
relationship between hypodontia and familial inheritance, and in most of these studies, more hypodontia
were observed in close relatives.* However, there are researchers who have considered hypodontia
(agenesis) as part of the shrinkage process observed in the jaw and all teeth since the beginning of the
Pleistocene period (approximately two million years ago). It is also suggested that factors including
biological processes such as natural selection and growth patterns of communities are associated with
hypodontia.®

When evaluated in general, it is stated that there is a relationship between the formation of agenesis
(especially the third molar) and the reduction in the size of the teeth and jaw. Researchers explain this
relationship with the observed increase in the incidence of agenesis as we approach today's societies,
although the early ancestors of humans did not encounter such a problem. Since the end of the Pleistocene
period, jaw and tooth reduction has been observed in almost all populations. The same is true for Anatolian
populations. However, agenesis cannot be explained only by the reduction in tooth and jaw size, because
agenesis is also associated with natural selection, genetic and environmental factors, growth patterns of
populations and eruption chronology of teeth.’

It is reported that congenital teeth deficiency seen in deciduous teeth is rare and its incidence is less than
1%. The frequency of congenital deficiency in permanent teeth is around 3-7%. The most common
hypodontic deficiency regions in the mouth are the third molar region, the upper (maxilla) lateral incisions,
the lower (mandible) second premolars and the upper (maxilla) second premolars. It is also reported that
congenital tooth deficiency is more common in women than in men.®

Supernumerary Teeth (Hyperdontia)

Compared to a healthy child with 20 deciduous teeth, adult individuals have 32 permanent teeth. However,
in some cases, extra teeth may occur in individuals due to environmental and genetic factors. These teeth
are defined as supernumerary teeth. These teeth can be seen as a single tooth in the mouth or as multiple
teeth. However, it is mostly regarded as a single tooth excess.”® These teeth are classified as rudimentary if
they are morphologically small and conical and supplemental teeth if they are in normal tooth
morphology.® Supernumerary teeth can be buried in the mouth for years without causing any trouble. For
this reason, the detection of buried teeth can mostly be done by taking radiographic images.!
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There are many thoughts about the formation of supernumerary teeth. According to one view, it is formed
due to the dental lamina activation, which continues after completely separating the tooth bud or forming
a normal number of tooth buds. Another view emphasizes the effect of genetic factors.'®!! In addition,
some researchers have reported that environmental factors and familial inheritance. These researchers
base the effect of familial inheritance on presence of similar cases affecting the same relative group more
than other groups.'?

Researchers often associate supernumerary teeth to be seen in the same individual with a systematic
disorder or various syndromes. Some syndromes that cause these extra teeth are known as Gardner's
syndrome, Fabry Anderson syndrome, Cleidocranial dysostosis and Ehlers-Danlos syndrome.3

Supernumerary teeth can be seen in both permanent teeth and deciduous teeth. The prevalence of
supernumerary teeth in deciduous teeth has been reported to be 0.3-1.7% (10). The prevalence of
supernumerary teeth determined in permanent teeth is 0.1%-3.9%.* Supernumerary teeth are seen in the
maxilla in 80% of deciduous teeth and 90% of permanent teeth.>® Regions most prone to supernumerary
tooth formation are reported as; Upper (maxilla) lateral incisors, lower (mandible) second premolar, upper
(maxilla) second premolar and third molar.® The incidence of supernumerary teeth is higher in males than
females, and in premolars this rate is three times more in males.?®

Some researchers have classified supernumerary teeth in four different ways, namely mesiodens,
paramolar, parapremolar, and distomolar according to their presence within the mouth.®” According to
this classification, supernumerary teeth between the two central incisions in the maxillary region are
expressed as mesiodens. Mesiodens are usually seen in permanent teeth and have a short triangular or
conical shape.’” Mesiodenses are the most common supernumerary teeth. These teeth can also come
turned in the opposite direction. These teeth, turned upside down and protruding in the nasal cavity, are
also called nasal teeth. The incidence of the nose tooth (0.01%) is very low.'® According to localization,
parapremolar teeth are between the small molars, paramolar teeth are between the greater molars and
the distamolar teeth are distal to the third big molar.®®

Materials and Methods

The Beybag excavations carried out by Ahmet Tirpan (Prof. Dr. Konya Selcuk University Department of
Archeology) were conducted between 2007-2008. Beybag settlement, which is located within the borders
of Yatagan District of Mugla province today, is an area showing the characteristics of a small rural
settlement. Among the graves unearthed in the field in 2008, 161 of the graves showing the characteristics
of tile and plate boat type graves were dated to the Byzantine Period, and 79 graves, which were buried by
Islamic methods, were dated to the Ottoman Period. In addition, the other two pithos tombs found in the
area were dated to the Bronze Age according to the archaeological materials found and the hoker burial
style. In general, the use of the area can be dated between the Xth and XllIth centuries. The skeletons that
make up our study material are those from Byzantine tombs. Concerning the cemetery area, the most
archeological findings belong to Xlith century.?®

During the Beybag excavations, 161 graves which were unearthed in 2008 were dated to the Byzantine
Period. The demographic distribution of the population of 171 individuals obtained from these graves is
given in Table 1. Ninety-seven (mandible and/or maxilla) jaw bone obtained from 171 individuals constitute
our study material. It was determined that the jaw bones of these 97 individuals belonged to 39 males, 26
females and 32 infant-child.
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Table 1. Demography of Byzantine Beybag Population.2!

Distribution of Individuals N %
Fetal period 6 3.5
Infant 0-3 age 28 16.3
Child 4-17 age 33 19.2
Woman 2 18 age 35 20.4
Man > 18 age 60 35.0
Undefined (Adult) > 18 age 9 5.2
Total 171 100

Hypodontia and supernumerary tooth formation are observed both in today's societies and in ancient
societies. In this study, it was aimed to investigate the hypodontia and supernumerary tooth formation in
the Byzantine society of Beybag. In this context, mandible and maxilla of the skeletons were examined with
macroscopic observations, and the lower and upper jaws of individuals which were thought to have
hypodontia were visualized with Kavo 3D Exam Dental Tomography Device.

Results

The jaw bones (mandible and maxilla) of 97 skeletons, which were obtained from 161 graves dating to the
Byzantine Period and belonging to 171 individuals were evaluated. In these 97 jaw bones that make up the
study material; dislocated, antemortem, postmortem or buried teeth were excluded from the study. As a
result of the evaluations, hypodontia in five individuals and supernumerary tooth samples in one individual
was determined and the age and gender distributions of these individuals were presented in Table 2.

Table 2. Examples of hypodontia (agenesis) and supernumerary teeth (hyperdontia) observed in the Beybag population.

Grave Number Inspected Region Gender Age Observed Phenomenon
Hypodontia/Hyperdontia)

08BBM14(1) Mandible-Maxilla Man 25-35 Mandible —right and left 3" molar-
(Hypodontia)

08BBM87 Mandible-Maxilla Man 45-55 Mandible -right and left 37 molar-
(Hypodontia)

08BBM228(2) Mandible-Maxilla Man 20-25 Maxilla -right and left 374 molar-
(Hypodontia)

08BBM137 Mandible-Maxilla Woman 30-35 Mandible-Maxilla -right and left 374 molar-
(Hypodontia)

08BBM220(1) Mandible-Maxilla Woman 30-35 Mandible-Maxilla - right and left 374 molar-
(Hypodontia)

08BBM125 Mandible-Maxilla Child 12+2.5 Maxilla —right first central incisive region-

(Supernumerary teeth —Hyperdontia)

With the images taken from Kavo 3D exam dental tomography device, hypodontia cases were detected in
the teeth of five individuals. It was observed that three of these individuals were male and two were
female. Two of those male individuals (25-35 and 45-55 years) had hypodontia in the mandible and one in
the maxilla (20-25 years). Two other female individuals were at the age of 30-35 years, and on both of the
lower and upper jaws (Figures 1-3) hypodontia was detected. In addition, it was observed that the case of
hypodontia observed in five individuals was symmetrical (bilateral) in the third molar teeth.

However, it was determined that the skeleton that was unearthed from the grave number 08 BBM 125
belongs to a 12 years old (* 2.5 years) child. As a result of macroscopic analyzes performed on this skeleton,
supernumerary tooth formation was observed in the right first central incisive region (mesiodens) in the
maxilla. It was observed that the supernumerary tooth in question was not in normal tooth morphology but
conical (Figures 4,5). It was observed that the incisive tooth did not come out in the area that had to be
found in normal conditions, but that the supernumerary tooth was in place. Incisive tooth has emerged in
an upper area in an inappropriate position in the anatomical position.
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Figure 1. Radiographic image of a 30-35 years old Figure 2. Radiographic image of a 30-35 Figure 3. A case of hypodontia

female (08BBM137) case of hypodontia (Agenesis) years old female (08BBM137) case of (Agenesis) in the mandible and

in the maxilla hypodontia (Agenesis) mandible maxilla of a 30-35 years old
female (08BBM137)

Figure 4. A case of supernumerary tooth (Hyperdontia) Figure 5. Anterior and posterior view of the supernumerary
observed in the maxilla of an approximately 12 (+ 2.5 years) tooth
child individual (08BBM125)

Discussion

There are many recent studies on congenital tooth deficiency (agenesis or hypodontia). Hypodontia were
detected in 36 individuals (1.77%) over 2025 individuals within the range of 9-35 years of age in a study
conducted in Istanbul.?2 However, in this study, it is stated that female individuals have more hypodontia
than male individuals. Another study was carried out on a population from Kayseri province.?® In this study,
a total of 2,566 individuals, 1178 males and 1388 females aged 6-14, were examined, and hypodontia was
found in 145 individuals (5.65%). In the study, it is stated that female individuals are more affected than
men. One of these researches in this subject, covers 21,384 people belonging to an ethnic group.?* The
researchers found that the frequency of hypodontia was 4.60% in this study and stated that there was no
significant difference between the genders. In another study conducted in Korea, 1,622 individuals were
evaluated and hypodontia frequency was reported as 11.2%.%° In another study conducted in Brazil, it is
reported that 6.3% of 1,049 individuals had hypodontia and that there was no statistically significant
difference between the genders.?®

In a study performed in Iran, panoramic radiographies of 3374 patients between 10-20 years of age who

applied to Tehran Dentistry Universities were obtained and evaluated for hypodontia.?” Third molars were

not included in the study. According to the results obtained, the prevalence of hypodontia was determined

as 5.21% for 2012 female and 1362 for male patients. When this value is analyzed by sex, it is presented as

5.86% in women and 4.25% in men. For hypodontia no significant difference was found in terms of genders.
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Congenital tooth deficiency (agenesis or hypodontia) can be seen in today's societies, as well as in societies
that lived in the past. However, as mentioned above, the skeletons obtained from archaeological
excavations can be scarce. Therefore, much less samples were evaluated compared to modern studies. In
this context, studies on the absence of third molar teeth in different historical populations were compared
in a study.?® The absence of third molar teeth, which is the most common form of hypodontia, varies widely
from society to society and is observed with a frequency of approximately 0.2% to 25%. As reported in this
study, hypodontia was observed more frequently, especially after Neolithic according to examination of
these skeletal materials.

While it is less common among individuals of African origin in today's societies, it is more common in
African-Americans than individuals of African descent probably due to the result of pairing with individuals
of white descent. In the aforementioned study, hypodontia data from many ancient societies such as
Europe and North Africa Mesolithic period, Pre-Egypt dynasty period, Greece from Neolithic to Middle
Ages, pre-and post-historic Texas natives and Mesopotamia 3000 B.C. were given.?®

In a study on the third molar tooth deficiency in 3 different prehistoric periods of Canary Islands, 1,492
maxilla and 1718 mandible, 3210 jaw arcs in total were evaluated.? In Tenerife (I-XIV century BC), 342
(10.8%) over 1575 (lower/upper) of the jaw samples were detected without third molar teeth. In Gran
Canaria (A.D.60-1220) 1555 samples of women and men were evaluated and 236 (7.6%) individuals were
reported with a deficiency in third molar. In La Gomera, 80 individuals were evaluated and in 15 (9.4%) of
them third molar teeth deficiency was detected. In this study, third molar tooth deficiency was explained as
a genetic alteration.

In ancient Anatolian populations, few studies have been carried out on this subject. In this context, the first
study to address this situation in prehistoric Anatolian communities was carried out on Cayoni (Diyarbakir-
Ergani) and Asikli Hoylk (Aksaray) Neolithic period without Pottery (10,000 BC) and Neolithic Musular
communities.® In all three societies, a total of 282 jaw bones were examined and 46 (16.3%) of third molar
teeth agenesis were observed. Of these, 31 (15.4%) of the 201 jaw bones in the Cayéni community, and 15
(18.5%) of the 81 jaw bones of the Asikli Hoylk community were observed with a third molar agenesis.
While the congenital absence of the third Molar tooth detected in the mandible in Caydni society is 18.3%,
this rate is 11.1% in the maxilla. For Asikl society, this rate is 26.0% in the mandible and 6.5% in the maxilla.
In general, the congenital absence of the third molar tooth in male individuals (24.2%) is higher than female
individuals (13.3%).

Another study was conducted on the Kayalipinar archaeological settlement area of Sivas province. In this
study, hypodontia was observed in a total of four individuals (2.66%) out of 150 individuals, two women
and two men.*®

In the study we performed, hypodontia (agenesis) was detected in 7.21% of the seven jaw bones, four of
which were the mandible and three of them were the maxilla. It was observed that three of these
individuals were male and two were female. It was observed that the results we obtained in both the
frequency of supernumerary teeth and the frequency of hypodontia (agenesis) in the study yielded similar
results with both recent studies and previous studies.

Supernumerary teeth are available in several recent studies conducted in Turkey as well as world. One of
the recent studies conducted in Turkey evaluated the supernumerary teeth in Cukurova Region and it was
carried out on 12,735 individuals and a total of 156 (0.88%) supernumerary teeth were detected in 112
individuals.® Location of 69.2% of these supernumerary teeth were observed in the maxilla and 30.8% in
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the mandible. In this study, no significant difference was observed between the genders in the frequency of
supernumerary teeth. Buried supernumerary teeth were found as statistically more common in women.

Another recent study on supernumerary teeth carried out in Turkey, involved individuals aged 6-14 years’
old who came to the Department of Oral, Dental and Maxillar Radiology (Kayseri) at Erciyes University.?
This study was carried out on 2,566 individuals in total. Of these individuals, 1178 are men and 1388 are
women. Supernumerary teeth were detected in 17 individuals (0.66%). Another study was conducted on
patients who came to Atatiirk University Faculty of Dentistry in Erzurum between 1999-2008.3! In this
study, 3491 (2146 female/1345 male) patients aged between 12-25 were evaluated. Supernumerary tooth
cases were detected in 42 (1.2%) individuals, of which 27 were detected in male patients and 15 in female
patients.

While the eruption areas of the supernumerary tooth were seen in the most mesiodens with a rate of
31.3%, then they were observed in the areas of premolar (25.0%), lateral (22.9%), distamolar (14.5%),
premolar (4.2%) and canine (2.1%) areas respectively. One of the most comprehensive studies done in
Turkey on supernumerary molar teeth was conducted in seven different cities in Turkey (Sivas, Gaziantep,
Kayseri, Bolu, Tokat, Samsun, Konya) and in ten different clinics.3? Radiographic evaluations was made on
104902 patients between the ages of 14-43 and radiographic images were obtained. Among these patients,
a total of 351 (0.33%) supernumerary teeth were detected in 288 individuals. While 153 (43.6%) of these
351 supernumerary teeth belong to male individuals, 198 (56.4%) belong to female individuals. Among
these teeth, the most morphologically frequent are conical shaped teeth.

In another study conducted in Finland on 1,141 children (three — four ages), the prevalence of
supernumerary teeth was found to be 0.4%%. In the study, it has been reported that supernumerary teeth
are seen in the region where incisors are located in the makxilla. It was also reported that there was no
significant difference between the genders in the frequency of supernumerary teeth. In South India, in a
clinical and radiographic study, supernumerary teeth were found in 45 (1.1%) of 3,936 people.®* It was
found that these teeth were seen more in the maxilla and observed three times more in males (75.6%) than
females (24.4%). While 35 of the 45 supernumerary teeth detected consisted of a single excess tooth, two
supernumerary teeth were found in nine individuals and three in one individual. In the study, which also
evaluated deciduous and permanent teeth, 8 of 45 individuals had extra tooth formation in their deciduous
teeth, 29 individuals in mixed (deciduous/permanent) teeth and eight individuals in their permanent teeth.
However, in a study on children aged three-six -, supernumerary teeth were detected in four individuals
(0.05%) in maxilla of 8,122 (4102 boys/4020 girls) individuals.*® In another study carried out in Yazd dental
faculty in Iran3® the presence of supernumerary teeth was observed in 17 (3.5%) out of 480 individuals. In
this study, 220 male patients and 260 female patients were evaluated. The rate of supernumerary teeth
was found as 5% in male patients (220/11) and 2.3% in female patients (260/6).

Supernumerary tooth (hyperdontia) can be seen in today's societies as well as in societies that lived in
previous periods. There are difficulties in evaluating skeletal material from ancient societies. Skeletons
obtained from the excavations have a fragile structure and can be affected by natural conditions. Finding
such rare specimens becomes more difficult in ancient populations. The earliest example belongs to a fossil
specimen. In an adult Australopithecus robustus fossil dating back about 1.7 million years ago, found in
Swaartkrans, the maxilla had a hyperdontia between first and second right incisive.?”

A rare number of samples were obtained for Anatolian populations. One of these few examples was

reported as a supernumerary premolar tooth in the mandible of a young male individual in the Perge

society from the Roman Imperial Period in the Pamphylia Region.® Another example was obtained in

Patara, one of the important ancient cities of the Lycian Region. Supernumerary premolar tooth formation
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in the mandible of an adult person was detected in an anthropological study conducted on 155 skeletons
from Lykia Region.™ The presence of supernumerary teeth in only one of 155 individuals reveals that the
incidence in the community is 0.64%.

In another study, supernumerary teeth were found in the upper left central incisive region of a 12-year-old
child in one of the 150 individuals (0.66% in the population) obtained from the Kayalipinar archaeological
settlement. ¥

In this context, our study constitutes one of the rare examples. In the anthropological evaluation we
performed on 97 jaw bones dated to the Byzantine Period in Beybag Region, supernumerary tooth was
observed only in one child aged 12 years (+ 2.5), which indicates that the frequency of supernumerary
teeth was 1.03% for this Byzantine society.

In the literature review conducted, it was found that the incidence of supernumerary teeth was 0.1% - 3.9%
and that it was observed more in men than in women. The frequency of supernumerary teeth observed in
permanent teeth is consistent with the literature information both for the Perge and Patara communities
as well as Byzantine Period society we conducted for Beybag. In addition, although studies have been
conducted on a small number of samples, the fact that individuals with supernumerary teeth in the Perge
and Patara samples are male, is in parallel with the literature records.

In our study, individual bearing a supernumerary tooth was a child, and therefore gender determination
could not be made. Whether our study (in the context of gender) is in accordance with the literature could
not be evaluated for this reason. However, it has been reported that the formation of supernumerary teeth
is most common in the maxilla. Lateral maxillar incisors are the most susceptible to this formation. In our
study, the observation of the supernumerary tooth in the maxilla and in the region of the lateral incisors is
in accordance with the literature.

Conclusion

Finding more or less teeth number than expected is an important research topic in anthropological studies.
Ancient populations also experienced similar problems at different levels, but since the end of the
Pleistocene period, jaw and tooth reduction has been observed in almost all populations. However,
researchers do not explain agenesis only with reduction in tooth and jaw size, and it is also associated with
natural selection, genetic and environmental factors, growth patterns of populations and eruption
chronology of teeth.> A similar situation applies to supernumerary teeth. It is suggested that familial
inheritance is effective since it is more observed in consanguineous groups.*?

Since anthropology tries to analyze the changes that occur in human populations and the factors that cause
these changes, it is very important to reveal what kind of dynamics are/can be effective in both
supernumerary tooth formation and agenesis formation. From this point of view, both hypodontia and
hyperdontia samples were detected in our Byzantine period research population. Our findings reveal that,
the incidence of supernumerary teeth in the Byzantine community of Beybag was found to be 1.03% and
the frequency of agenesis was 7.21%. However, only one case of a supernumerary tooth was observed in
the maxilla. Frequency of supernumerary teeth and the frequency of hypodontia (agenesis) in this study
was in accordance with relevant literature. With further studies, our knowledge in this field will expand
including Anatolian populations.
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