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Rezumat: Articolul prezinti rezultatele studiului antropologic realizat asupra unui
lot osteologic uman provenit din cele doud necropole aflate in zona Basilicii extra muros
de la Histria. Scopul analizei macroscopice a fost identificarea unor aspecte legate de
starea de sindtate si calitatea vietii pentru indivizii studiati. In urma determindrii
sexului si a vdrstei la deces, pentru fiecare schelet s-a analizat prezenta osteoartritei,
inflamatiei subperiostale, patologiilor dentare, hiperostozei porotice, precum si a
traumelor si fracturilor. Lotul este compus din 7 indivizi, la care se adaugd un craniu $i o
mandibuld de la doi indivizi diferiti. Dintre cele 7 schelete, pe baza morfologiei
elementelor de diagnostic, 2 provin de la indivizi de sex feminin, 4 de la indivizi de sex
masculin, iar unul de la un copil. Materialul osteologic este bine reprezentat si conservat,
ceea ce a permis identificarea unor aspecte patologice cum ar fi hiperostoza scheletald
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idiopaticd difuzd, nodulii lui Schmorl, osteom, sau un canin impactat.

Abstract: We present the findings derived from the osteological analysis carried out
over a human skeletal sample retrieved from the two extra muros necropolises of Histria.
The study was aimed at inferring the health status and quality of life indicators based on
macroscopic analysis. Following sex and age-at-death estimations, each skeleton was
assessed with regard to osteoarthritis, periosteal inflammation, dental disease, porotic
hyperostosis, and the presence of trauma and fractures. The sample is composed of 7
individuals, along with one unlabelled skull and one unlabelled mandible from two
different individuals. Out of the 7 skeletons, the morphology of the diagnostic elements
suggested 2 were women, 4 were men, and one was a child. The material displays a good
degree of preservation, which has allowed for the identification of several pathological
features, including Diffuse Idiopathic Skeletal Hyperostosis, Schmorl’s nodes, button
osteoma, and an impacted canine.

Introduction

The skeletal sample comprises the individuals discovered in 6 individual
graves (M1/08, M2/08, M3/08, M4/08, M6/10 and M20/10), a partial skeleton, a
skull, and a mandible. The archaeological context is discussed in this volume in a
separate article, so it will not be discussed here. The material displays a general
good degree of preservation, which allowed us to observe several interesting
pathological changes. At first, we will enumerate the methods used in the course
of the analysis, followed by a detailed description of each individual. Finally, the
anthropological and paleopathological findings are discussed.

Material and methods

For adult individuals, age at death was determined using the morphology of
the sternal rib ends!, pubic symphysis?, auricular surface’, along with the
synostosis of the cranial sutures and dental wear*. For non-adult individuals, age
at death was approximated based on dental eruption, measurements of the long
bones, and degree of epiphyseal fusion®.

Sex was determined using cranial (nuchal crest, petrous pyramid,
supraorbital margin, glabella, mental eminence) and pelvic (subpubic concavity,
subpubic angle, ischiopubic ramus, ventral arch, the great sciatic notch)
morphology®.

Stature was calculated using the formulae derived by Pearson?, Trotter and
Glesers, Bach (1965) and Breitinger (1937)°. Nevertheless, if we take into
consideration the reference population on which these formulae were derived, we
consider that the most correct results would be obtained by using the equations

TISCAN et alii 1984.

2BUIKSTRA & UBELAKER 1994; STECKEL et alii 2011; MEINDL et alii 1985.
3 BUIKSTRA & UBELAKER 1994; STECKEL et alii 2011.

+ WHITE et alii 2012.

> SCHAEFER et alii 2009.

¢ BUIKSTRA & UBELAKER 1994.

7 PEARSON 1899, p. 196.

8 TROTTER & GLESER 1958, p. 84-85.

° VERCELLOTTI et alii 2009, p. 138.
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produced by Bach for female individuals and Breitinger for male individuals.
Where these formulae could not be used, we opted for the equations derived by
Trotter and Gleser (1958).

Pathological changes were analysed following the guidelines from Ortner,
Steckel et alii'!, Buikstra and Ubelaker'?, Aufderheide and Rodriguez-Martin'?, and
Waldron™. In the course of the analysis, all the skeletons were screened for the
presence of degenerative joint disease, periosteal reactions, porosity specific for
cribra orbitalin and porotic hyperostosis, and Schmorl’s nodes. With regard to
osteoarthritis, we observed the following skeletal elements: temporomandibular
joint, glenoid cavity, proximal and distal humerus, proximal and distal radius,
proximal and distal ulna, the bones of the hands, acetabular cavity, proximal and
distal femur, proximal and distal tibia, proximal and distal fibula, the bones of the
feet, and the vertebrae (the cervical, thoracic, and lumbar segments). For the
identification of periosteal reactions, we observed the following long bones:
clavicle, humerus, radius, ulna, femur, tibia and fibula.

Dental inventory and pathology was done using the protocols proposed by
Buikstra and Ubelaker'> and Steckel et alii'.

Trauma and fractures were analysed using the methods described by Lovell”
and Buikstra and Ubelaker.

Results

Grave M1/08

The skeleton displays a good degree of representation (75-100%). Based on
the morphology of the cranial and pelvic elements, the skeleton belongs to a
female individual. Age at death was determined between 33 and 46 years of age,
result obtained from the observation of the sternal rib ends and pubic symphysis.
Stature was calculated using Bach’s formulae for the femur, which measures 403
mm. The result is 159.6 cm.

In what concerns the dentition, this individual had 32 erupted teeth, of
which only 19 were present for observation and one was lost ante mortem. Dental
caries were noted on two teeth. Moreover, four dental abscesses were present,
both at the level of the mandible and maxillary. Dental calculus and periodontitis
were of moderate degrees. Linear enamel hypoplasia was not present on the
maxillary incisors and canines; unfortunately, the mandibular counterparts were
not available for observation. Molar wear is strong and extended. Furthermore,
both the incisors and the canines exhibit strong, abnormal, labial wear.

Degenerative joint disease is also very strong and affects a high number of
articulations. Out of the 34 elements observed, 25 display degenerative changes.

10 ORTNER 2003.

W STECKEL et alii 2011.

12BUIKSTRA & UBELAKER 1994.

13 AUFDERHEIDE & RODRIGUEZ-MARTIN 1998.
1+ WALDRON 2009.

15 BUIKSTRA & UBELAKER 1994.

16 STECKEL et alii 2011.

7LOVELL 1997.

18 BUIKSTRA & UBELAKER 1994.
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The most affected elements are the bones of the right hand, the right distal femur,
the right proximal tibia, the bones of the right foot and the left distal femur. These
present advanced deformation and osteophytes with great dimensions.
Osteoarthritis affects 16 vertebrae. The second cervical vertebra displays the
strongest changes, with eburnation (Fig. 1). Moreover, several thoracic and
lumbar vertebrae exhibit destructive changes at the level of the vertebral plateau
and Schmorl’s nodes.

Pathological new bone formation was observed on the diaphysis of both
tibiae. No porosity was noted on the bones of the skull. On the right tibia,
proximally, on the posterior surface, there is a large lytic lesion (Fig. 2).

Grave M2/08

The skeleton is well represented. Based on the observation of the cranial and
pelvic elements, sex was attributed to a male individual. Age at death was
determined between 33 and 45 years of age, as determined from the morphology
of the sternal rib ends, pubic symphysis and auricular surface. Stature was
calculated using Breitinger’s equation for the femur, which measures 467 mm; the
result is 171.13 cm.

The individual had 30 erupted teeth, of which 10 were lost ante mortem and
12 were available for analysis. There are no dental abscesses, but four teeth are
affected by caries. Slight dental calculus and periodontitis can be seen on both the
maxillary and mandible. Linear enamel hypoplasia was observed only on the
mandibular canines. Molar wear varies from moderate to severe.

Degenerative joint disease was observed on a number of 31 skeletal elements
out of the 34 described above (see the Methods section). Thus, 91% of the
observed elements are affected.

Periosteal new bone formation was noted on 5 long bones out of 14 analysed
elements. The former include both femora, both tibiae, and the left fibula.

Although cribra orbitalin was not present on either orbital surface, on the
cranial vault we could see porosity indicative for porotic hyperostosis.

The vertebral column displays changes specific for what is called Diffuse
Idiopathic Skeletal Hyperostosis (DISH) (Fig. 3). 11 vertebrae (thoracic, lumbar
and sacral) are fused by bony bridges which do not affect the intervertebral space.
Schmorl’s nodes were identified on 7 vertebrae, mostly from the thoracic segment
of the spine. Severe osteoarthritis is present at the level of the entire spine,
affecting for example 6 out of the 7 cervical vertebrae. In the case of 13 vertebrae,
the vertebral plateau exhibits pathological changes.

On a fragmentary rib from the left side we identified a healed oblique
fracture, with a bony callus measuring 5.25 mm.

Grave M3/08

The skeleton belongs to a male individual, as determined from the cranial
and pelvic elements. Age at death was estimated between 33 and 45 years of age
based on the morphology of the sternal rib ends and auricular surface. Stature
was calculated to be 166.03 mm, result obtained by using Breitinger’s formula for
the femur, which measures 436 mm.
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During life-time, the individual had a number of 31 teeth, of which 19 are
available for analysis and 8 were lost ante mortem. The right maxillary canine is
not present at its normal site, but has erupted in the maxillary body, at the left of
the anterior nasal spine (Fig. 4). We identified only one abscess, on the
mandibular body. One tooth presents a carious lesion. Dental calculus and
periostitis are slight. Moderate enamel hypoplasia was identified on the
mandibular and maxillary incisors and canines. Molar wear could be analysed
only for three molars, in which case dental wear was strong.

Out of 14 available joint elements, 6 display degenerative changes. No
periosteal reactions were noted on either long bone. On both orbital roofs we
could see healed porosity.

Schmorl’s nodes are present on 7 thoracic vertebrae. These are also affected
by osteoarthritis and 3 of them present destructive changes on the vertebral
plateau.

One fragmentary rib from the left side exhibits an oblique fracture in a
healed state, with a bony callus measuring 14.77 mm.

Grave M4/08

Apart from the bones belonging to the main adult individual, we also
identified two tibiae from a child who died at approximately 3 months
postpartum.

The adult skeleton is well preserved. Based on the cranial and pelvic
diagnostic elements, we concluded that it belongs to a female individual with an
age at death between 24 and 35 years. Stature was calculated using the formula
derived by Bach for the femur, which measures 436 mm. The result is 163.93 cm.

The dental inventory for this individual is distinct: the left lateral maxillary
incisor is represented only by a small tooth bud poorly visible in an enclosed
socket; the third molar did not erupt neither on the maxillary or the mandible; the
second molar has also not erupted on the right side of the mandible. Therefore the
following dental scheme was produced: right mandible 2121; left mandible 2122;
right maxillary 2122; left maxillary 1122. Consequently, the individual had in the
course of its life-time 26 erupted teeth, of which one was lost ante mortem and 18
are available for observation. None of the teeth displays dental caries or
abscesses. Dental calculus and periodontitis range from moderate to severe levels.
No hypoplastic defects were observed. Molar wear is moderate, with the
exception of the right second mandibular molar which exhibits no wear at all,
probably due to the fact that its counterpart is missing.

Degenerative joint disease was seen on 21 joint elements out of 31 present for
observation. The most affected were the right distal femur and right proximal
tibia. These exhibit osteophytes with great dimensions and severe changes in the
shape of the joint.

Moreover, on the right tibia, under the tibial plateau, laterally, we identified
a cavity measuring 12.11 x 9.83 x 8.15 mm. The edges of the cavity and the
morphology of the bone surrounding it suggest that the process of osseous
destruction and remodelling was active at the time of death. On the ventral side
of the pubis, on the insertion site of the posterior ligament, there is also a large
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cavity with a diameter of 7.66 mm and 7.21 mm deep. This lesion is nevertheless
in a healed state.

Out of the 13 long bones available for analysis, only the right tibia displayed
signs of periosteal inflammation. The proximal half of the tibia is considerably
swelled. The perimeter of the bone at the site of the tibial foramen measures 103
mm, whereas for the left tibia, at the same site, the perimeter is only 84 mm (Fig.
5).

No porosity at the level of the skull was noted. Neither was the presence of
Schmorl’s nodes. Osteoarthritis affected the majority of the thoracic vertebrae
(n=11). We identified two vertebrae with destruction on the vertebral plateau.
Furthermore, the intervertebral space between the last two thoracic vertebrae was
lost, leading to ankylosis (Fig. 6).

On the right parietal bone we noted the presence of a circular trauma (10 x 6
mm) sustained with a blunt object. The lesion is healed with no signs of infection.

On the frontal bone we could see a small sized button osteoma, which is a
benign tumor® (Fig. 7).

Grave M6/10

The skeleton is moderately preserved. It belongs to a male, as determined
from the cranial and pelvic elements. Age at death was approximated between 43
and 55 years using the morphology of the sternal rib ends and auricular surface.
Stature was calculated following the formula derived by Trotter and Gleser (1958)
for humerus, which in this case measures 313 mm. The result is a height of 166.85
cm.

Dental analysis could not be performed due to the fact that the facial
skeleton, including all the teeth, are missing.

Degenerative joint changes were identified on 5 elements out of 17 available
for observation. The most affected elements are those of the right hand. On both
tibiae we could see pathological new bone formation. The individual also displays
on the cranial vault porotic hyperostosis. The vertebrae are poorly preserved and
therefore could not be processed for analysis. A rib fragment from the left side
presents a healed oblique fracture.

Grave 20/10

Apart from the bones of the main individual, we identified a mandible
belonging to an adult.

The skeleton is moderately preserved. It belongs to a non-adult with an age
at death between 6 and 18 months postpartum, as determined from the dental
eruption and measurements of the long bones.

Four decidual teeth were preserved. On these no pathological features were
seen. Although on the postcranial elements there was no porosity or new bone
formation, on the cranium there was porosity at the level of the cranial vault and
orbital roofs (cribra orbitalia).

Y ESHED et alii 2002, p. 229-230.



BIOANTHROPOLOGICAL DATA FOR A SKELETAL SAMPLE 289

Unlabelled skeleton

The skeleton is poorly preserved. Following an analysis of the cranial
elements (nuchal crest, supraorbital margin, petrous pyramid, glabella, mental
eminence) we concluded that the skeleton belongs to a male individual. The coxal
bones were not present for observation and therefore could not be assessed. The
age at death for this individual was approximated between 17 and 25 years, based
on the level of epiphyseal fusion and dental wear. Thus, both on the vertebrae
and on the long bones the fusion lines could still be seen, which points to a
minimum age limit of 18. Furthermore, dental wear is very weak; according to
Brothwell’s scheme?, this level of dental wear is indicative for an age at death
between 17 and 25 years. In addition, the third molar, which usually erupts at
about 17 years of age, has barely erupted.

Stature was calculated using the formula derived by Trotter and Gleser
(1958) for the tibia measured without the eminence, which in this case measures
333 mm. The result is 158.1 cm.

The mandible is not preserved and as a consequence for the dental analysis
we could observe only the maxillary. Out of 16 tooth sockets, 10 teeth are
available for analysis. There are no closed sockets indicative for teeth lost ante
mortem, and no abscesses or dental caries. As said earlier, molar wear is barely
visible.

Degenerative joint disease was not seen on either element from the 9 present
for analysis. However, periosteal reactions were noted on the left tibia out of 5
preserved long bones.

Although on the orbital roofs there is no porosity suggestive for cribra
orbitalia, the cranial vault is extensively affected, especially on the parietals and
frontal bone. No pathological findings were identified on the vertebrae.

On the frontal bone, near the coronal suture, we identified a healed trauma,
sustained with a blunt object. The lesion measures 12.75 x 17.14 mm.

Unlabelled skull

The skull is well preserved and based on the diagnostic elements, it belongs
to a male individual. Furthermore, using the degree of cranial suture closure, the
age at death was determined between 51.5 and 56.2 years. No pathological
features were identified.

Unlabelled mandible

Based on the morphology of the mental eminence, we could suggest that the
mandible belongs to a female, but this result has a low probability as the other
diagnostic elements are missing. Dental wear points to an age at death between 25
and 35 years. Out of 16 erupted teeth, only 6 are available for analysis. No
abscesses, dental caries or teeth lost ante mortem were identified. Dental calculus
is moderate, as is molar wear. On the temporomandibular joint we could see
slight degenerative changes.

20 WHITE et alii 2012, 390.
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Discussion

Any conclusions which could be drawn from the anthropological analysis
are hindered by the small number of individuals. At this point, we can only make
limited inferences with regard to the health status of these individuals.

Stature, cribra orbitalia, porotic hyperostosis, and linear enamel hypoplasia
can be used as indicators for the health status of the individuals in the course of
their childhood.
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Table 1. Stature for male individuals.
The data for the Italian territory were taken from the publication of
Giannecchini, Moggi-Cecchi (2008).

On the other hand, the distribution and degree of severity for degenerative
joint disease can be used in order to understand, although in a limited way, the
type of physical activities performed by these individuals in the course of their
life-time. Furthermore, the pathological features identified at the level of each
skeleton offer additional data in what concerns the life-quality levels experienced
by these individuals.
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Grave | Sex | Age at | Stature | Cribra Cribra | LEH* | Dental Period.* | Abscesses | AMTL* | DC*
no. death (cm) orbitalin | cranii calculus

| F 33-46 159.6 - - X Severe Moderate | 4 1 2

2 M 33-45 17118 | = X - Weak Moderate | 0 10 4

3 M 33-45 166.03 | X - X Moderate | Moderate | 1 8 1

4 F 24-35 16393 | - - - Severe Severe 0 1 0

6 M 43-55 166,85 | - X - - - 0 0 0

20 IND | 6-18 / X X - - - 0 0 0

months

Table. 3 - Sex, age at death, and distribution of dental pathology for the Histria sample.
*LEH — linear enamel hypoplasia; Period. — periodontitis; AMTL — antemortem tooth loss; CT — teeth with carious lesions
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The skeletons belonging to the individuals from graves M1/08 and M2/02
present with one stress indicator associated with childhood and osseous
development. However, if we compare the calculated stature with the other
individuals from this sample and even with the results described in other
bioarchaeological studies?, we see that the values calculated for individuals
M1/08 and M2/08 are high. This could point to either a nutritional input suitable
for the growth and development of the skeleton and/or to a genetic base which
gave the individuals the potential for achieving a high stature. Nevertheless, the
fact that they survived trough adulthood points to the fact that they were able to
overcome any physical insults to which they were exposed as children.

Dental pathology is extended in the case of both individuals. These
conditions (high number of teeth lost antemortem, the presence of dental calculus
and periodontitis, the presence of abscesses and dental caries, strong dental wear)
can be correlated with various disease complexes. Moreover, periosteal
inflammation is also suggestive for an either systemic or localised infection.
Therefore, dental pathology and the presence of periosteal reaction are indicative
for a poor health status which probably affected the individuals in their adult
years.

To support this hypothesis, we can take into consideration the distribution
and frequency of joint elements affected by degenerative changes due to
osteoarthritis (Fig. 8). In the case of these two individuals, 25 and 31 joint
elements are affected, respectively. What’s more, these pathological changes are
quite strong on the vertebral column, which also exhibits Schmorl’s nodes and
destruction of the vertebral plateau. All of these point to a prolonged functional
stress experienced by both individuals. In the case of the individual from grave
M2/08, the presence of DISH is a condition that could be explored on its own in
the future. Other studies have correlated this pathological feature with diseases
related to alimentation like obesity and diabetes?.

The individuals from graves M3-M 4/08, and M6/10 also display various
pathological features both at the level of the dentition and of the skeleton. Skeletal
indicators for nutritional and functional stress were identified. Osteoarthritis
affects to the strongest degree the remains of the woman from grave M4/08, who
is also the youngest from these three individuals. Moreover, vertebral ankylosis
and the two lytic lesions are also pointing to severe functional stress. This
particular individual does not display skeletal stress indicators like cribra orbitalia,
porotic hyperostosis, or linear enamel hypoplasia, but the other two male
individuals (from graves M3/08 and M6/10) present with lesions at the level of the
skull and teeth which are indicative for nutritional deficiencies during childhood.

Finally, the non-adult from grave M20/10 exhibits lesions specific for porotic
hyperostosis and cribra orbitalia, which supposedly represent a skeletal response
to anaemia, either acquired (iron-deficiency anaemia) or genetic (sickle cell

2 GIANNECCHINI & MOGGI-CECCHI, 2008, 289-291.
2 JANKAUSKAS 2003, p. 289-290; OSTENDORF SMITH et alii, 2013, p. 15-16.
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anaemia and thalassemia). The age at death of this individual is consistent with
both forms of anaemia.

Conclusions

The human skeletal material presented in this paper provides data with
regard to the life style and health status of 7 individuals living between the 4t
and the 7t centuries AD. The extended osteoarthritic changes along with other
features are pointing out the physical activities performed. Furthermore, the
presence of skeletal indicators for infection and nutritional deficiencies are
suggestive for an impaired health status.
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Fig. 1 - The second cervical vertebra from individual M1/2008
showing eburnation on the odontoid process.

Fig. 2 - Posterior surface of the right tibia from individual M1/2008
showing lipping of the joint margins and a lytic lesion.
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Fig. 3 (left) - A segment from the thoracic spine showing bony bridges
characteristic for DISH from individual M2/2008.

Fig. 4 (right) - The left half of the maxillary body with the canine erupted next to
the canine fossa from individual M3/2008.

Fig. 5 - Tibiae belonging to the individual M4/2008. The right tibia shows an
enlargement of the diaphysis as compared to its left counterpart.
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Fig. 6 (left) - Vertebral ankylosis (individual 04/2008).
Fig. 7 (right) - Button osteoma on the frontal bone (individual 04/2008).

M1

M2 M3 M4 Mé6

Fig. 8 - Distribution of osteoarthritis (in grey) for the analyzed sample.



