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Abstract: From the Hovhannavank burial ground, accurate traces of deliberate defor-
mation of the head are noted in 2 adults. The crania show varying degrees of modifica-
tion. Basing on anthropological and paleopathological data, two types of deformation 
were observed: circular high (high ring) and low. The complex of morphological signs, 
characteristic for the people living in the territory of the Armenia, is revealed. The 
leading among the unfavorable environmental factors is general infectious background. 
Pathological changes represent a certain adaptation form to ecobiological and social 
environmental factors.
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Introduction

Hovhannavank is a medieval monastery located in the village of Ohanavan 
in the Aragatsotn Province of Armenia. The monastery stands on the edge 
of the Kasagh River canyon and is surrounded by numerous caves once used 
by monks as cells. The monastery complex consists of a 4–5th century chapel, 
a large church cathedral and the courtyard (gavit). The whole complex is 
surrounded by fortified walls and towers. The oldest part of the monastery 
is the single nave basilica of St. Karapet that was founded in the beginning 
of the fourth century by St. Gregory the Enlightener. The centerpiece of the 
monastery is the Cathedral built between 1216 and 1221. The Cathedral has a 
cruciform floor plan, with two storey sacristies in each of the four extensions of 
the church. The Cathedral’s important decorations include carved scenes from 
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the Parable of the Wise and Foolish Virgins [52]. In 1250. a narthex (gavit) 
was built next to the western wall of the Cathedral. The narthex is supported 
by four base pillars and features a central rotunda (added in 1274) that rests 
on twelve columns. Between the 12th and 17th century, Hovhannavank was 
known as an important educational and theological center of Eastern Armenia 
that had a scriptorium where manuscripts were written and illuminated.

From July 18th till August 18th 2015, an initiative of the benefactor A. 
Simonyan took place with the goal to restore the western fortified wall. Next 
to the northern wall of the chapel was a decayed cemetery. The human skulls 
analyzed for this article were excavated by archaeologists Nyura Akopyan and 
Akhavni Dzamkochyan.

The job of the anthropologist is to interpret the data as thoroughly as 
possible, in order to reconstruct what may have happened in the past. Skulls 
from the Hovhannavank sample were subjected to a careful macroscopic 
investigation for pathological lesions. An integral part of this study focuses on 
building a database which will allow to cross-reference different results with 
efficacy, without losing from sight that the information we collect from the 
Hovhannavank is subjective and interpretative.

Material and Methods

The skeletons were analysed in detail, assessing the preservation and 
completeness, as well as determining the age and sex. A total of 8 individual 
skeletons have been found at the burial site, comprising four men, two women, 
and two children.

Age and sex were determined through the use of multiple indicators. 
Morphological features of the pelvis and cranium were used for the 
determination of sex [2, 7]. A combination of pubic symphysis [14, 22, 34], 
auricular surface changes [32], degree of epiphyseal union [7], and cranial 
suture closure [34] were used for adult age estimation. For subadults, dental 
development and eruption, long bone length, and the appearance of ossification 
centres and epiphyseal fusion were used [35, 36, 51, 7]. Measurements were 
taken as outlined in Alexseev [2]. The results are shown in Table 1. Non-metric 
traits have been recorded for these skulls [37] and dentition [53] in order to 
allow future comparisons with findings from other sites of Armenia.

Gross observations of abnormal changes appearing in ancient skeletons 
principally provide the basic information for paleopathological diagnosis. In 
the present study, bearing in mind the various diseases, pathological changes 
were completely described and given tentative diagnosis.

Very little is known about the ethnic characteristics, health status and 
epidemiological aspects of historic Armenia, especially in the Middle Ages 
[1, 27, 29] and the present paper provides a contribution that renders this gap 
somewhat smaller.
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Results and discussion

1. Artificial cranial deformations

Deformation of the head of the living is a very old, if not the most ancient, 
cultural practice leading to changes in one’s natural morphology [45, 10, 41, 50, 
33]. The deliberate insult on the cranial vault has been revealed by modification 
of the form of the head, which varies enormously in various ethnic groups 
depending on geographical and chronological factors. The time interval defining 
given findings corresponds to the 9th millennium BC – 3rd century AD [23, 31]. 
It was familiar to Hippocrates, who described how “among the longheads, as soon 
as a baby is born its head is moulded by hand and later by the use of bandages 
and appliances until it becomes drawn out in a unique fashion” [54: 163].

Figure 1. Artificial deformation of a skull from Hovhannavank (N 2, male 40–45yrs)

In Ancient and Middle Ages at Armenia, many cultural practices were aimed 
specifically at artificial modification of bones [24, 25, 27, 28]. The examined 
cranial series from the Hovhannavank site is particularly interesting as a case 
study for the interpretation of ancient Armenian body modification. Accurate 
traces of deliberate deformation of the head are noted in 2 adults (see Figures 
1–2). The crania show varying degrees of modification. From the Hovhannavank 
burial ground, two types of deformation are observed: circular high (high ring) 
and low. The means and methods used for the skull deformations were diverse 
such as bandages kerchiefs, wooden, bone and stone linings, etc.

High ring deformation is found in the male from burial 2 (Figure 1). 
Similar deformations was observed in one male skull from Byurakn [27]. In 
another case (low deformation; Figure 2), pressure was apparently applied 
continuously to the top of the head, resulting in reduced cranial height and an 
increase in cranial breadth, which suggests the use of a very different appliance.
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Figure 2. Artificial deformation of a skull from Hovhannavank (N 4, male 50–55 yrs)

Plagiocephaly refers to a cranial deformation. The female individual was 
approximately 50–59 years of age at death. Cranium displays a trapezoidal shape 
(Figure 3).

Figure 3. Plagiocephaly calvaria (N 1, ♀ 50–59 yrs)

The etiology of plagiocephaly is likely multifactorial, including genetic and 
epigenetic factors [9, 21, 26]. In unilateral plagiocephaly there is typically an 
occipito-parietal flattening. The distance from the occipital flattening to the 
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contralateral forehead is much shorter than its contralateral counterpart; the 
head shape is asymmetric and is disproportionately short. Plagiocephaly was 
observed in female skull from Dvin [29].

2. Ethnic characteristics

The following measurements (mm) and observations were collected from 
the male skulls without deformations (Table 1): cranial length, 165 (1); cranial 
breadth, 141 (2); cranial height, 142 (1), minimum frontal breadth, 103 (1); 
occipital breadth, 107.5 (2); upper facial height, 71 (1); facial width, 126,5 (1); 
nasal height, 52 (1); nasal breadth, 22 (1); orbital height, 36 (1); orbital breadth, 
43 (1); maxillary alveolar length, 48 (1); maxillary alveolar breadth 60.5 (1); 
palatal length, 38 (1); palatal breadth, 31 (1). The following measurements 
(mm) and observations were collected from the male skulls with artificial 
cranial deformations (Table 1): cranial length, 168.5 (2); cranial breadth, 136.5 
(2); cranial height, 134.5 (2), minimum frontal breadth, 83.1 (2); occipital 
breadth, 110.25 (2); upper facial height, 76.4 (2); facial width, 134.5 (2); nasal 
height, 57.0 (2); nasal breadth, 26.5 (2); orbital height, 42.5 (2); orbital breadth, 
36.75 (2); maxillary alveolar length, 54.5 (2); maxillary alveolar breadth 61.15 
(2); palatal length, 46.35 (2); palatal breadth, 34.75 (2).

The following measurements (mm) and observations were collected from 
the female skulls with artificial cranial deformations (Table 1): cranial length, 
170 (1); cranial breadth, 146.75 (2); cranial height, 129.0 (2), minimum frontal 
breadth, 91.5 (1); occipital breadth, 113.0 (2); upper facial height, 62.8 (1); facial 
width, 127.5 (1); nasal height, 54.0 (1); nasal breadth, 26? (1); orbital height, 
35.5 (1); orbital breadth, 40.8 (1); maxillary alveolar length, 47? (1); maxillary 
alveolar breadth 52.8 (1); palatal length, 37.8? (1); palatal breadth, 31 (1).

Non-metric cranial traits are analyzed in the field of anthropology to 
measure genetic relatedness within population. The following non-metric 
traits of the s were presence in group (Table 2): foramina supraorbitalia, 
foramina frontalia, foramina zygomaticofacialia, os zygomaticum bipartitum 
tripartitum, processus frontalis squamae temporalis, processus temporalis ossis 
frontalis, os epiptericum, os wormii suturae squamosum, os postsquamosum, 
foramina parietalia, os Incae completes, os wormii suturae lambdoidea, 
sutura mendosa, os asterion, foramina mastoidea, sutura incisive, foramen 
pterygospinosum, canalis craniopharyngeus, foramina spinosum, condylus 
occipitalis bipartitum, processus paramastoideus, canalis condyloideus, 
foramina mentalia. The following non-metric cranial traits of the s were 
absent: sutura frontalis, spina trochlearis, os parietale bipartitum, os wormii 
suturae coronalis, os bregmaticum, os wormii suturae sagittalis, os triquetrum, 
os quadratum, os apicis lambda, os interparietale s. sagittalis, prоpcessus 
interparietalis, manifestatio vertebrae occipitalis, tuberculum praecondylare, 
sulcus mylohyoideus, foramina mandibularia.
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The following non-metric dental traits of the presence in population of the 
Hovhannavank (Table 3): dental crowding UI2, dental crowding UI2, shovelling 
UI2, hypocone UM2, Carabelli’s cusp UM1, 1 pa (3) UM1, four-cusped LM1, 
four-cusped LM2, 2 med II LM1, tami.

3. Palaeopathological characteristics of individuals

Following pathological changes were included into the analysis: trauma, 
cribra orbitalia, porotic hyperostosis, neoplastic conditions, infectious diseases, 
dental enamel hypoplasia, dental calculus, dental wear, dental abscesses, 
periodontal disease, and antemortem tooth loss.

In the Hovhannavank series cranial trauma was observed in 5 individuals 
(3 males, 2 females). One skull has one trauma (N 1, ♀ 50–59 yrs), 3 skulls have 
three traumas (N 2, ♂ 40–45 yrs, N 3, ♂ 18–22 yrs, N 4, ♂ 40–45 yrs), one skull 
have 4 traumas (N 5, ♀ 30–35 yrs), that cumulatively give a total of 14 cranial 
traumas for the Hovhannavank series.

Traumatic injury of the nasal bones was observed in three individuals (N 3, ♂ 18–22 yrs; N 2, ♂ 40–45 yrs) and damage to the mandible in one individual 
(N 3, ♂ 18–22 yrs). The five evidence of a antemortem blunt force trauma of 
the cranium are located on the frontal bone; followed by 2 trauma located on 
the left parietal bone, 3 trauma located on the right parietal bone, and one 
trauma located on the mastoid (Figure 4).

Figure 4. Trauma on the mastoid (N 5)

Anthropologists often consider porotic hyperostosis and cribra orbitalia as 
indicators of iron deficiency anemia, although these markers may have other, 
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less-common etiologies, such as hemolytic anemia and thalassemia [47, 48, 
49, 43, 44]. Iron deficiency, which can have detrimental consequences, results 
from a number of factors, including malnutrition, parasitic infection, blood 
loss, and disease [47, 49, 40]. Iron deficiency produces an associated increase 
of red blood cell production in the marrow cavities to compensate for the 
decreased level of oxygen available to tissues. The resulting expansion of the 
marrow cavities in thin, flat bones such as the cranial and orbital bone causes 
the external, compact bone to erode, creating a porous surface on the cranial 
vault (porotic hyperostosis) and in the eye orbits (cribra orbitalia) [47, 40]. 
The presence of cribra orbitalia was recorded in the one individual (N 1, ♀ 50–
59лет), and porotic hyperostosis was observed in 37.5% of the analysed skulls 
(N 8, 2–3 yrs; N 6, ♂30–35 yrs; N 5, ♀ 30–35 yrs).

Figure 5. Complete ossification of the thyroid cartilage (N 1, ♀ 50–59 yrs)

Only two button osteomas were found on the left parietal bone in one 
individual N 1 (♀ 50–59 yrs) from Hovhannavank. It is most frequently located 
on the outer table and is presented as a smooth bump that is usually not bigger 
than 11 mm in diameter. An osteoma (or button osteoma), is a benign, slow-
growing tumor which occurs almost exclusively in the skull [4, 39]. It consists 
mostly of dense lamellar bone with vascular channels but with minimal marrow 
space [4, 39].

The skeleton of the larynx consists of 3 unpaired cartilages (thyroid, 
epiglottis, and cricoid) and three smaller paired cartilages (arytenoid, cuneiform, 
and corniculate cartilages). The thyroid cartilage consists of two laminae of 
hyaline cartilage that meet in the midline in the prominent V angle of the Adam 
apple. The posterior border of each lamina is drawn upward into a superior 
cornu and downward into an inferior cornu. On the outer surface of each lamina 
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is an oblique line for the attachment of the sternothyroid, the thyrohyoid, and 
the inferior constrictor muscles [46]. The thyroid, cricoid, and greater part of 
the arytenoid cartilages consist of hyaline cartilage that undergoes calcification 
and ossification as part of the ageing process. Premature calcification of cartilage 
in both the larynx and trachea is a rarity [46]. Ossification commences about 
the 25th year in the thyroid cartilage and somewhat later in the cricoid and 
arytenoids. By the 65th year, these cartilages may be completely converted into 
bone [38]. The female thyroid cartilage never ossifies completely, leaving the 
ventral half cartilaginous [20]. In our case, we found complete ossification of 
the thyroid cartilage by around 50 to 59 years (N 1, ♀ 50–59 yrs). This might 
be due to repetitive microtrauma related to muscular overuse probably led to 
inflammatory changes at tendinous insertions on the laryngeal cartilage and 
resulted in dystrophic ossification of the laryngeal cartilage [13].

Only one possible case of mastoiditis was found in the osteological material 
from Hovhannavank. The child (N 9, 1,4–1,6 yrs) with mastoiditis in the present 
material must have lived not long after the onset of the disease. Mastoiditis is 
a severe middle ear infection that is the result of otitis media and is the most 
common disease in children in general [5, 3, 11, 12]. Mastoiditis in children is 
caused by Streptococcus pneumoniae, Streptococcus pyogenes, Staphylococcus 
aureus, or Haemophilus influenza and can be classified into acute and chronic 
mastoiditis [3]. Berman [6] lists the complications of mastoiditis that can result 
in death, including sepsis, meningitis, brain abscess, subdural emphysema, 
lateral sinus vein thrombosis, and disabilities of the central nervous system, 
such as spasticity, paralysis, mental retardation, cortical blindness, seizures, 
labyrinthitis, and facial nerve paralysis.

Dental enamel hypoplasias occur in a total of 3 cases (N 2, ♂ 40–49 yrs, 
N 3, ♂ 18–22 yrs, N 4, ♂ 50–59 yrs). Dental enamel hypoplasia is a defect 
in the structure of the enamel of the tooth that is represented as defined, 
linear, horizontal grooves of reduced enamel thickness [15, 4]. Aufderheide 
and Rodriguez-Martin [4] call the defect a biological window that gives the 
opportunity to detect long-term consequences of biological stress that was not 
fatal to the individual. However, the stress must be severe and life-threatening, 
so that the growth of the tooth stops [4]. The most severely affected teeth in 
this group were the incisors, premolars, followed by the canines.

At Hovhannavank, two adult individuals (N 2, ♂ 40–49 yrs, N 4, ♂ 50–59 
yrs) showed evidence of dental abscesses. The premolars were more commonly 
affected by abscesses, followed by the incisors and canines. Herrera et al. [17] 
report that abscesses can be caused by various sources, such as pulp necrosis, 
periodontal infection, trauma (may be caused by uncommon things, such as a 
piece of a toothpick, a popcorn kernel, or a piece of dental floss), or surgery. 
Abscesses originate at the apex of the root canal, commonly of a non-vital 
tooth, and are associated with the destruction of the alveolar bone [17, 18].

Two (N 1, ♀ 60–65 yrs, N 4, ♂ 50–59 yrs) out of six observable dentitions 
(33.34%) exhibited some form of alveolar bone loss. As a whole, the most 
severely affected teeth were the molars (М2 – N 4, ♂ 50–59 yrs; М1 и М2 – N 1, 
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♀ 60–65 yrs). Periodontal disease is caused by several irritants such as bacterial 
plaque that becomes calculus due to calcification of plaque, and living or dead 
microorganisms [8, 4, 39]. Another cause of periodontal disease can be gingivitis, 
an inflammation of the teeth surrounding soft tissues, if it remains untreated [39].

At Hovhannavank, antemortem tooth loss was observed in three adult 
individuals (N 1, ♀ 60–65 yrs, N 2, ♂ 40–49 yrs, N 4, ♂ 50–59 yrs). The 
mandibular teeth were more commonly affected than the maxillary teeth. As 
a whole, the most severely affected teeth were the molars. Determining the 
etiology of antemortem tooth loss is difficult as evidence may have been lost, 
especially in instances of carious teeth [16]. However, the close association 
between periodontal disease, dental caries, and antemortem tooth loss is well 
established, especially in archaeological populations [30].

Interestingly, one individual from Hovhannavank (N 2, ♂ 40–49 
yrs) displayed an uneven pattern of wear on her second premolar (right). 
Uniform dental wear of the premolar and bone development of the relief in 
chewing muscles attachments in this individual suggest that dental wear was 
a consequence of functional load. This feature of the teeth may be associated 
either with malocclusion, or depends on the hardness of food consumed. Other 
dentitions within the group displayed a generally flat, even rate of wear.

Calculus was recorded on the teeth of 3 individuals. It ranged in severity 
(N 2, ♂ 40–49 yrs, N 4, ♂ 50–59 yrs) from slight (N 1, ♀ 60–65 yrs). The most 
severely affected teeth were the molars, premolars, canines, followed by the 
incisors. Such levels of calculus are almost certain to have contributed to the 
relatively high percentage of periodontal disease [42]. Plaque buildup can occur 
and in diets with heavy carbohydrate consumption [19], although protein may 
increase oral alkalinity, thereby promoting calculus mineralisation.

Conclusion

The overview of the skeletal material has provided new and important 
physical evidence of ethnic characteristics and some diseases within the 
population from the Armenia in the Middle Ages. Although the analysis 
is limited, many pathological changes were recorded, including traumas, 
bone tumors, and dental diseases. This analysis of the individuals from the 
Hovhannavank is by no means complete, but it provides a data set to be used for 
the future studies and, more importantly, it contributes to a better understanding 
of the lives of individuals during the Late Middle Ages in Armenia.
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A. Yu. Khudaverdyan, N. G. Akopyan, A. C. Zhamkochian

Antropologija ljudskih ostataka
iz manastira Ovanavank (Jermenija)

Apstrakt: Na groblju manastira Ovanavank pronađeni su jasni tragovi veštačke defor-
macije dve ljudske lobanje. Kranijumi pokazuju različite stepene modifikacije. S polazi-
štem u antropološkoj i paleopatološkoj građi, primećena su dva tipa veštački deformi-
sanih lobanja, vertikalno izdužene lobanje sa prstenastim udubljenjem i horizontalno 
izdužene lobanje. Otkriven je niz morfoloških znakova karakterističnih za stanovnike 
jermenskog područja. Vodeći među nepovoljnim sredinskim faktorima jeste opšte in-
fekcijsko zaleđe. Patološke promene predstavljaju svojevrstan oblik adaptacije na ekobi-
ološke i društvene enviromentalne faktore.

Ključne reči: Jermenija, Ovanavank, kasni Srednji vek, antropologija, kranijalna defor-
macija, paleopatologija.
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Table 1. Some anthropometric measurements in mm
(code numbers according Martin [2])

Measurement ♂
Artificial cranial 

deformations

♂
Skulls without 
deformations

♀
Skulls without 
deformations

n x n x n x

1 Cranial length 2 168.5 1 165.0 1 170.0

8 Cranial breadth 2 136.5 2 141.0 2 146.75

17 Cranial height 2 134.5 1 142.0 2 129.0

20 Cranial height 2 130.4 1 137.9 1 127.0

5 Cranial base length 2 97.5 1 101.5 1 98.5

9 Minimal frontal breadth 2 83.1 1 103.0 1 91.5

10 Maximal frontal breadth 2 119.0 1 127.0 1 122.0

12 Occipital breadth 2 110.25 2 107.5 2 113.0

29 Frontal chord 2 111.5 1 107.0 1 111.5

30 Parietal chord 2 101.5 2 109.5 2 103.5

31 Occipital chord 2 101.65 2 92.75 2 95.1

45 Bizigomatic breadth 2 134.5 1 126.5 1 127.5

48 Upper facial height 2 76.4 1 71.0 1 62.8

43 Upper facial breadth 2 104.0 1 107.0 1 97.0

46 Mid-facial breadth 2 96.75 1 89.5 1 90.5

60 Alveolar arch length 2 54.5 1 48.0 1 47?

61 Alveolar arch breadth 2 61.15 1 60.5 1 52.8

62 Palatal length 2 46.35 1 38.0 1 37.8?

63 Palatal breadth 2 34.75 1 31.0 1 31.0

55 Nasal height 2 57.0 1 52.0 1 54.0

54 Nasal breadth 2 26.5 1 22.0 1 26?

51 Orbital breadth (mf) 2 42.5 1 43.0 1 40.8

51а Orbital breadth (d) 2 39.0 1 37.8 1 38.0

52 Orbital height 2 36.75 1 36.0 1 35.5

8:1 Cranial index 2 81.01 1 84.85 1 87.36

17:1 Height-length index 2 79.83 1 86.07 1 78.24
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Measurement ♂
Artificial cranial 

deformations

♂
Skulls without 
deformations

♀
Skulls without 
deformations

20:1 Height-length index 2 78.095 1 83.58 1 74.71

17:8 Height-breadth index 2 98.595 1 101.43 2 87.89

20:8 Height-breadth index 2 95.587 1 98.5 1 85.53

9:8 Fronto-transverse index 2 68.33 1 73.58 1 61.62

48:45 Upper facial index 2 56.82 1 56.13 1 49.26

54:55 Nasal index 2 46.4 1 42.31 1 48.15

52:51 Orbital index (mf) 2 86.69 1 83.73 1 87.01

63:62 Palatal index 2 75.251 1 81.58 1 82.02

Table 2. Frequency of non-metric cranial traits in population from Hovhannavank

Non-metric cranial traits %

Foramina supraorbitalia 25 (4)

Foramina frontalia 25 (4)

Foramina zygomaticofacialia 100 (5)

Os zygomaticum bipartitum tripartitum 40 (5)

Processus frontalis squamae temporalis 80,0 (5)

Processus temporalis ossis frontalis 50,0 (4)

Os epiptericum 20,0 (5)

Os Wormii suturae squamosum 50,0 (8)

Os postsquamosum 66,57 (6)

Foramina parietalia 57,15 (7)

Os Incae completus 25,0 (8)

Os Wormii suturae lambdoidea 87,5 (8)

Sutura mendosa 14,29 (7)

Os asterion 42,86 (7)

Foramina mastoidea 

on the seam 50,0 (8)

out seam 62,5(8)

Sutura incisiva 75,0 (4)
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Non-metric cranial traits %

Foramen pterygospinosum 25,0 (4)

Canalis craniopharyngeus 75,0 (4)

Foramina spinosum 14,29 (7)

Condylus occipitalis bipartitum 33,34 (6)

Processus paramastoideus 80,0 (5)

Canalis condyloideus 50,0 (8)

Foramina mentalia 100,0 (4)

Table 3. Frequency of non-metric dental traits in population from Hovhannavank

Non-metric dental traits %

Midline Diastema UI1 0 (3)

Dental crowding UI2 33.34% (1/3)

Shovelling UI1 0 (3)

Shovelling UI2 33.34% (1/3)

Hypocone UM2 66.67% (2/3)

Carabelli’s cusp UM1 33.34% (1/3)

1 pa (3) UM1 (type 3 of the first paracone (eocone) groove on the 
upper first molar)

33.34% (1/3)

Six-cusped LM1 0 (4)

Four-cusped LM1 25% (1/4)

Four-cusped LM2 66.67% (2/3)

Distal Trigonid Crest LM1 0 (4)

Deflecting wrinkle LM1 0 (4)

2 med II LM1 (2 (II) indicates that furrow 2 /a second order 
furrow that occurs closer to the fovea centrale than furrow 1/ goes 
into furrow II /a first order furrow that separates the protoconid 
from the metaconid/)

33.34% (1/3)

TAMI 33.34% (1/3)


