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Chapter 1

PALEOPATHOLOGY IN ANATOLIA:  
FROM NEOLITHIC TO OTTOMAN

Ahmet İhsan AYTEK1

INTRODUCTION

The skeletal system is the hardest part of the body and can be preserved for a 
long time. Therefore, they are the most important body part for the researches for 
once living populations. Biological anthropologists, who work on human skeletal 
remains, try to bring to light the demographic features of these ancient popula-
tions with the help of skeletal material. The data, such as age, sex, diet, profession 
etc., can be understood by the examining the skeleton of the individuals, since all 
of these features leave traces on the bones. Furthermore, diseases can be also di-
agnosed by the examining these ancient skeletal materials. Not all but numerous 
diseases leave traces on the bones and teeth. Although bone has limited response 
to pathological conditions and thus complicate the diagnosis of the condition, 
nevertheless, a lot of diseases can be diagnosed with the help of bones. The dis-
cipline, so-called Paleopathology, can be defined as the study of ancient diseases 
and the practitioners are the paleopathologists.

Anatolia has been settled by a lot of different civilizations due to its geographic 
position. It has been hosting humans for at least 1.2 million years and different 
parts of it has been populated by different groups. The early attempts to work on 
these ancient populations goes back to early 30’s by the first biological anthropol-
ogists in Turkey (Günay & Şarbak, 2015). From these first studies up to today, the 
number of anthropology departments and biological anthropologists has been 
increasing day by day and thus the osteological studies as well. Although there are 
not any well-educated paleopathologists in Turkey, the anthropologists examine 
these osteological material from ancient periods to reveal pathological conditions 
of these populations.

In the last 90 years (from 1930 to 2019), numerous studies focused on anthro-
pological analyses of skeletal material of ancient populations. Although the early 
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studies just focused on the fundamental data such as age and sex of the individ-
uals, later studies reveal much more data from the skeletal material. One of these 
data, which gives the lifestyle of the individuals, are pathological conditions which 
can be seen on the bones and teeth. These data do not just give information about 
their lifestyles, more importantly, they can present the reason of the death. Beside 
these paleopathological studies, some authors published review articles about an-
cient diseases in Anatolia (Özbek, 1993a; Erdal, 2000; Erkman et al. 2008; Sağır & 
Sağır, 2013). But all of these publications are overviews and didn’t focused to all of 
periods or diseases. Therefore, this study aims to find out all pathological condi-
tions which seen on skeletal material from Neolithic to Ottoman period.

MATERIALS AND METHODS

This study is based on a very intensive literature search. Totally, 481 articles 
were investigated and 142 of them were used for this research. Although some 
of other articles have paleopathological data, they are excluded since the defini-
tions of the pathological conditions or the dating of the skeletal materials are not 
clearly represented. After this intensive search, 142 articles were carefully exam-
ined and the relevant data recorded to Excel for calculation. The data is analyz-
ed according to time periods. The time periods are determined as the general-
ly used time period in Anatolian history. These are; Neolithic (Beginning of the 
Neolithic-5000 BC), Chalcolithic (5000-3000 BC), Bronze Age (3000-1200 BC), 
Iron Age (1200-550BC), Hellenistic-Roman (323 BC-395 AD), Byzantine (395-
1453) and Ottoman (1299-1923). The whole data separated and examined in their 
own time periods. Totally 153 studies were used in this research and the number 
of studies per period is given in Table 1 (The number of articles (142) and the 
studies (153) are not same since some articles focus on more than one period).

Table 1. Number of studies per period
Period NoS
Neolithic 21
Chalcolithic 6
Bronze 26
Iron 19
Hellenistic-Roma 23
Byzantine 49
Ottoman 9
Total 153
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Totally 33 different pathological conditions were examined in this study. They 
are; ankylosing spondylitis (AS), arthritis, auditory exostosis (AE), cribra orbit-
alia (CO), diffuse idiopathic skeletal hyperostosis (DISH), Eagle syndrome (ES), 
fracture (fracture refers to the conditions which bones are broken), Harris lines 
(HL), infection, leprosy, lipping, orbital cellulitis (OC), osteocondrite dissecante 
(OD), osteophyte, osteomalacia, osteomyelitis, osteoporosis, otitis media (OM), 
periostitis, Perthes disease (PD), porotic hyperostosis (PH), Progeroid syndromes 
(PS), rickets, sacralization, Scheuermann’s disease (SD), Schmorl’s node (SN), spi-
na bifida (SP), spondylosis, syphilis, trauma (trauma refers to all kind of traumatic 
damage on the bones and thus differentiate from fracture), trepanation, tubercu-
losis and tumor. Although some other pathological conditions were mentioned in 
the studies, they were excluded since they were not clearly defined or they were 
related with the pathological conditions which mentioned in this study (Such as 
degenerative diseases or vitamin deficiency related diseases). All of the paleop-
athological conditions are directly used as used in related publication. Some of 
this conditions are directly referring to diseases, whereas some others are condi-
tions which a trace of a disease. Since it is planned to conduct another research on 
dental pathologies, they were excluded from this research.

The number of pathologies represent the individuals who have traces of related 
disease except for trauma, arthritis, fracture, osteophyte, osteomyelitis, porotic 
hyperostosis and Schmorl’ node. For these conditions, the numbers correspond 
to prevalence of the affected bone number. Since most of the studies don’t produce 
the observed individual number for each disease, it is impossible to compare the 
frequency of the pathologies among periods.

RESULTS

Neolithic
20 of 33 conditions have been seen in Neolithic period (Alpagut, 1979; Alpaslan 

Roodenberg, 2001, 2002a, 2008, 2011a; Alpaslan Roodenberg et al. 1999; Alpaslan 
Roodenberg et al. 2013; Angel, 1971; Erdal, 2009; Hager & Boz, 2012, Molleson 
et al. 2005; Özbek, 1988a, 1992, 1993b, 1994, 1998, 1999, 2000, 2004, 2005, 2011) 
(Table 2). Auditory exostosis and otitis media are the remarkable conditions for 
Neolithic period since 5 of 6 incidences for all periods belong this period for both 
conditions. Furthermore, trepanation, which is probably the oldest surgical in-
tervention in human history, is seen in 3 cases. This is also important in order to 
present the oldest examples in Anatolia. Almost half of all DISH and half of tumor 
cases are also seen in this period (7 of 14 and 8 of 16 respectively). Arthritis, poro-
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tic hyperostosis and trauma are the most commonly seen conditions in Neolithic 
related studies.

Chalcolithic
8 of 33 conditions have been seen in Chalcolithic period (Alpagut, 1979; 

Alpaslan Roodenberg, 2011b; Başoğlu et al. 2013; Erdal & Özbek, 2010; Güleç & 
Pelin, 1998; Şenyürek, 1950) (Table 2). The low number of pathological conditions 
in Chalcolithic period is not surprising when we consider the number of studies 
which used in this research (Table 1).

There are not any remarkable conditions to mention for this period. Infections 
and porotic hyperostosis are the most commonly seen conditions in Chalcolithic 
related studies.

Bronze Age
20 of 33 conditions have been seen in Bronze period (Açıkkol et al. 2009; 

Açıkkol et al. 2014; Algaze et al. 2000; Alpagut, 1979; Alpaslan Roodenberg, 
2002b, 2011b; Angel, 1976; Atamtürk & Duyar, 2010; Başoğlu & Erkman, 2015; 
Başoğlu & Şener, 2015; Erdal, 2002, 2005, 2006a; Güleç & Açıkkol, 2001; Güleç et 
al. 2004; Mellink & Angel, 1970; Özdemir & Sevim Erol, 2012; Sağır et al. 2011; 
Schultz, 1989a; Sevim et al. 2004; Surul et al. 2012; Şenyürek, 1958; Uysal, 1995, 
2006a; Üstündağ, 2014; Yiğit et al. 2011) (Table 2). Bronze age is well-documented 
period and number of studies for this period rank second place after Byzantine 
period (Table 1). The earliest leprosy case is in Anatolia has been probably seen in 
this period (The case is not clear. For details; Mellink & Angel, 1970). Another im-
portant condition for this period is lipping since the unique case for this condition 
belongs to this period. The studies also show that the application of trephination 
started spreading within this period. The majority of Harris lines examples belong 
to this period (43 of 55). Osteomyelitis, cribra orbitalia and arthritis have also 
high occurrence in Bronze period.

Iron Age
18 of 33 conditions have been seen in Iron period (Açıkkol Yıldırım, 2014; 

Başoğlu et al. 2013; Eroğlu, 2014; Gözlük et al. 2003; Güleç, 1985, 1986; 1988, 
1995; Güleç et al. 1998; Nalbantoğlu & Şengül, 2013; Sağır et al. 2004; Schultz & 
Güleç 1988; Sevim et al. 2002; Sevim et al. 2007; Sevim et al. 2007; Yılmaz, 2011; 
Yılmaz et al. 2014; Yiğit et al. 2005; Yiğit et al. 2008) (Table 2). This period comes 
forward with the very high prevalence of arthritis, osteophyte, porotic hyperosto-
sis and Schmorl’s node. 355 of total 515 Schmorl’s node are seen in Bronze period 
whereas 445 of total 770 osteophytes are seen in same period. The other remark-
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able thing to say is that the most of tuberculosis cases (6 of 8) and Perthes disease 
(2 of 3) for whole study come from Iron age related studies.

Hellenistic-Roman
20 of 33 conditions have been seen in Hellenistic-Roman period (Acar, 2018; 

Başoğlu, 2012; Başoğlu et al. 2012; Boz, 2013; Çırak, 2015; Çırak et al. 2014; 
Demirelli & Suata Alpaslan 2018; Erdal, 2008; Erdal et al. 2003; Erdal & Erdal, 
2011; Özbek & Erdal 2000; Gözlük Kırmızıoğlu & Sevim Erol, 2017; Gözlük 
Kırmızıoğlu et al. 2009; Günay & Akpolat, 2009; Günay et al. 2010; Karaöz Arıhan 
et al. 2010; Mergen, 2016; Özer et al. 2012; Sağır et al. 2013; Surul et al. 2012; Şahin 
et al. 2015; Şarbak et al. 2015) (Table 2). After a long time span from Neolithic pe-
riod, the first example of Auditory exostosis is seen in Hellenistic-Roman period. 
The remarkable case for this period is that the unique orbital cellulite example for 
ancient Anatolia is seen. Furthermore, the earliest examples of sacralization in 
this research dated to Hellenistic-Roman period.

Byzantine
25 of 33 conditions have been seen in Byzantine period (Alkan et al. 2014; 

Alpaslan Roodenberg, 2009; Atamtürk et al. 2012; Çırak, 2018; Çırak & Çırak, 
2015; Çırak et al. 2013; Çırak et al. 2015; Demirel, 2012; Duyar & Atamtürk, 2007; 
Duyar et al. 2019; Erdal, 2003, 2004, 2006b, 2006c, 2013; Erdal, 2009; Erdal & 
Uysal, 1994; Erdal & Özbek, 2010; Gözlük et al. 2004; Gözlük Kırmızıoğlu et al. 
2009; Güleç, 1987; Günay, 2005; Karaöz Arıhan & Acar, 2015, Karaöz Arıhan et 
al. 2010; Özbek, 1988b, 1990, 1991; Özdemir & Sevim Erol, 2010; Özer & Sağır, 
2012; Özer et al. 1999; Özer et al. 2016; Sağır et al. 2018; Schultz, 1989b; Schultz 
& Alpagut, 1988; Sevim et al. 2005; Sevim et al. 2007; Suata Alpaslan & Bekmez, 
2015; Şahin, 2019; Uysal, 2005, 2006b, 2018; Üstündağ, 2009; 2010; Üstündağ & 
Demirel, 2008; Üstündağ & Deveci, 2011; Yılmaz & Acar 2018; Yılmaz et al. 2007; 
Yılmaz Usta, 2019; Yılmaz Usta et al. 2017) (Table 2).

Byzantine is the best documented time period for ancient human osteological 
researches not just for this study but also in general for Anatolian anthropological 
studies. The earliest syphilis and Eagle syndrome cases are seen in this period. For 
the syphilis and Eagle syndrome, the situation is more important since no other 
examples were found during this research. This is also same for Scheuermann’s 
disease and spondylosis. The unique Scheuermann’s disease case and 64 of 64 
spondylosis examples in this research come from Byzantine period. The unique 
otitis media case other than Neolithic examples is seen in this period. The more 
than half of DISH cases also belong to this period. There is also one Perthes dis-
ease case is seen in this period.
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Ottoman
18 of 33 conditions have been seen in Ottoman period (Aslan, 2001, 2002; 

Erdal, 2009; Erdal, 2011; Güleç et al. 1999; Karaöz Arıhan et al. 2010; Sağır et 
al. 2009; Uysal, 2013; Yiğit et al. 2010) (Table 2). The number of studies for this 
period is low because of religious and ethical reasons. Nevertheless, there is one 
case which is specific for this period; Progeroid syndrome. It is also important to 
mention that 114 of 207 infection cases have been seen in Ottoman period.

Table 2. Number of paleopathological conditions per period
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Neolithic 5 14 80 33 7 4 13 5
Chalcolithic 4 5 24
Bronze 1 48 110 2 43 13 1 1 1
Iron 2 186 44 9 1
Hellenistic-
Roman 1 7 141 52 10 37 1 2

Byzantine 14 201 127 8 1 20 12 6 4 6 1
Ottoman 1 82 76 114 4 1
Total 6 39 742 447 15 1 45 55 207 9 1 1 6 1 4

Table 2. Number of paleopathological conditions per period (continued)
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Neolithic 1 11 11 56 6 1 1 3
Chalcolithic 1 11 1
Bronze 134 17 3 53 7 5 3 28
Iron 26 445 2 2 109 27 1 6 355
Hellenistic-Roman 5 207 36 98 101 2 2 82 2
Byzantine 24 224 2 1 78 69 17 53 1 260 92
Ottoman 1 5 36 85 1 22 29 19 1
Total 191 910 90 3 490 1 232 55 65 1 748 95
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Table 2. Number of paleopathological conditions per period (continued)
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Neolithic 38 3 8
Chalcolithic 2 1
Bronze 27 11 2
Iron 47 10 6 1
Hellenistic-Roman 44 10 1
Byzantine 64 2 50 8 2 2
Ottoman 107 3 2
Total 64 2 315 46 8 16

DISCUSSION

Due to its geographic position, Anatolia is very important region for anthro-
pological and archaeological studies. With the increase of anthropologists and 
anthropology departments, number of osteological studies on ancient human re-
mains is accelerated. Beside morphological and metric assessments, anthropol-
ogists started to use technical developments such as DNA and isotope analyses. 
Thus, much more information can be obtained from human remains. But, unfor-
tunately, it is impossible to say the same for paleopathological studies. There are 
not big improvements in identifying the diseases on ancient human remains in 
Anatolia.

The problem is not just on the diagnosing the conditions but presenting the 
results in publications. Most of publications have significant shortcomings such 
as (1) not giving detailed description, (2) not using related technical equipment’s 
(such as X-ray or CT), (3) not giving exact number of observed number of con-
dition and (4) not giving the frequencies (number of observed and identified). 
Because of these reasons, it is very hard to draw a clear profile of paleopatholo-
gy of Anatolia. However, an intensive examination of the paleopathology related 
publications found out important results.

It wouldn’t be wrong to say that diseases were always present thorough human 
history. Although there are traces of treatments of some diseases in Paleolithic 
period, the possible earliest surgical intervention, so-called trepanation, goes back 
to Neolithic period. There are 3 trepanation applications in Neolithic Anatolia 
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and it is very important to show the medical development in Neolithic times for 
Anatolia.

Arthritis, cribra orbitalia, infections, osteomyelitis, osteophytes, porotic hy-
perostosis, periostitis, Schmorl’s node and trauma have in a high number of oc-
currence in publications since they are common and relatively easy-diagnosed 
conditions.

Conversely, auditory exostosis, diffuse idiopathic skeletal hyperostosis, Eagle 
syndrome, leprosy, lipping, orbital cellulitis, osteocondrite dissecante, otitis me-
dia, periostitis, Perthes disease, Progeroid syndromes, Scheuermann’s disease, 
syphilis, and tuberculosis have very low occurrence.

More than 200 diseases can leave traces on bones (Aufderheide & Rodriguez-
Martin, 1998). If we subcategorize these diseases, then the number would be 
much more than 200. Despite this high number, just 33 paleopathological condi-
tions were detected in this study. Although there are other studies which weren’t 
or couldn’t be included to this study, it is not likely to see a big difference if they 
would be taken into account.

Although it cannot be clearly proposed, nevertheless, it wouldn’t be a big mis-
take to see the reason of this low number of pathological conditions in Anatolian 
skeletal studies as insufficiency of knowledge and experience on paleopathology. 
It can be clearly seen in the studies that scholars mostly mention the pathological 
conditions which they are familiar with.

Paleopathology is a very detailed discipline and diagnosing the disease on 
bones is much more complicating than aging and sexing the skeleton. In many 
countries, paleopathology is offered as graduate or post-graduate degree. Besides, 
a lot of intensive summer schools and workshops are organized to improve knowl-
edge each year. Unfortunately, neither anthropology nor medicine departments 
offer this kind of educations in Turkey. Furthermore, medical specialists are also 
directly interested in paleopathology or cooperate with anthropologist to diag-
nose the remains. Unfortunately, the situation is, again, not same in Turkey. Just a 
couple of studies were conducted by both anthropologists and medical specialists. 
Because of these reasons, anthropologists try to diagnose the remains with their 
limited perspective of paleopathology and thus the number of paleopathological 
conditions are relatively low in Turkish publications.

In order to solve this problem; (1) young generation anthropologists should 
be sent to abroad for post-graduate education on paleopathology, (2) cooperation 
should be done with medical specialists, (3) cooperation should be done with for-
eign paleopathologists and (4) use of technological equipment’s (such as X-rays, 
CT, high resolution microscopes etc.) should be increased.
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