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Abstract: This paper presents the results of a bioanthropological analysis of human skel-
etal remains from grave no. 34 from the site of Purine Celije on Rudnik. The remains of
a small late medieval monastery, from the beginning of the 15" century until the end of
the 17" century, were discovered and systematically researched. The monastery was de-
stroyed and rebuilt in the time of the Turks and later abandoned. The burial of a deceased
in grave no. 34 was performed in the second half of the 16" or during the 17" century. The
deceased most likely belonged to the brotherhood of this monastery. A specific disease
caused by the bacillus Mycobacterium tuberculosis was detected in the skeletal remains
of this man. Pathological changes coexisting with this disease were present on the en-
docranial surface of the skull, and the thoracic vertebrae, and destructive lesions were
detected on the ribs, shoulder joints, and sacroiliac joint.

Keywords: Rudnik, Purine Celije, monastery, necropolis, grave no. 34, monk, bioanthro-
pological analysis, skeletal tuberculosis, serpens endocrania symmetrica

Introduction

Tuberculosis (TB) is a serious infectious disease that usually affects the
lungs. It is caused by a small rod-shaped Mycobacterium germ. In 1882 Robert
Koch discovered that the cause of tuberculosis was bacillus and established its
presence in animals and humans (Bypuh-Cpejuhi 1995, 325). One of the most com-
mon variants is Mycobacterium tuberculosis, which is transmitted between people
e.g., by sneezing, and another type is Mycobacterium bovis, which is transmitted
from infected animals to humans through by-products given by cattle, such as con-
taminated milk or meat OKusanosuh 1984, 291-292). The haematogenous route of
infection is usually through the respiratory tract, which leads to the formation of a
primary focus in the lungs, followed by a single or multiple foci in regional lymph
nodes (Ortner and Putschar 1985, 141; Ortner 2003, 227). Besides affecting soft
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tissue, it can also manifest on hard tissue in the advanced stage, but only in 3% of
cases (Aufderheide and Rodriguez-Martin 1998, 133; Ortner 2003, 228).

Paleopathological research on tuberculosis is extremely rich in the world.
The earliest archaeological cases of skeletal tuberculosis were recorded during the
Neolithic (Canci et al. 1996; Hershkovitz et al. 2008; Kohler et al. 2012; Masson
et al. 2013; Baker et al. 2017), followed by a few reported cases from the Antiquity
(Lewis 2011; Hajdu et al. al. 2012), and mostly during the Middle Ages (Mays et
al. 2001, 2002; Hajdu et al. 2012; Krznar and Novak 2013; Vargova et al. 2014;
Bedi¢ et al. 2015; Kyselicova et al. 2016)". In neighbouring countries, researchers
from Hungary have dealt with this issue using macroscopic and molecular meth-
ods, which were presented in numerous papers (Palfi and Marcsik 1999; Haas et al.
2000; Marcsik et al. 2001; Molnar and Marcsik 2002; Marcsik et al. 2006; Palfi and
Molnar 2009; Evinger et al. 2011; Hajdu et al. 2012; K&hler et al. 2012; Posa et al.
2013; Posa et al. 2015). Unfortunately, for the territory of Serbia, very few papers
mentioned skeletal tuberculosis in the past (Farkas et al. 1976; )Kusanosuh 1977,
Zivanovi¢ 1987, 1988; Hogovski and Miki¢ 1995; Lovasz et al. 2010; Miladinovi¢-
Radmilovi¢ 2012; Sarki¢ and Brankovi¢ 2020). The reason for that may be that this
disease was either not significantly present in the territory of Serbia, or it is a con-
sequence of an insufficient number of bioanthropological analyses, often due to the
poor state of preservation of skeletal remains. Therefore, our idea on the prevalence
of tuberculosis in this area is not clearly understood. It should be noted once again
that tuberculosis manifests on skeletal remains only in the advanced phase, which
limits the possibility of its detection in past communities.

At this stage of knowledge regarding skeletal tuberculosis in past popula-
tions of the territory of present-day Serbia, this study is not a modest contribu-
tion but represents rather a significant one. The deceased, who was infected with
tuberculosis, likely belonged to the monastic fraternity of Purine Celije, so his
social status is known in this case. The cause of death of the individual has also
been determined with a high level of probability.

Archaeological context

The site is located in the village of Manojlovci (municipality of Topola),
on the northern slope of Rudnik. It is located on a narrow plateau (over 500 m
above sea level) in the forest, above the mouth of two streams from which the

! Before the era of antibiotics, the death of an infected person was certain. However, tuberculosis
is still among the top 10 deadliest diseases in some countries, with a mortality rate of 1.4 million
annually (World Health Organization Report 2019; WHO 2020 gives a different report due to the
presence of Covid 19).

126



M. Miljevi¢-Daji¢ and V. Milivojevié¢ A Case of Skeletal Tuberculosis...

NS K §
VAT N ?/%.

Fig. 1. Site plan of the site of Purine Celije in 2018 with the position of grave no. 34

Ca. 1. Curyarmonu mias jJokanuteta Bypune hemuje y 2018. roquan
ca mo3uIjom rpoda 6p. 34

stream of Kaluderski Potok emerges, being a right tributary of the Jasenica river
(PamgmaeBuh m MummBojeBuh 2013, 79-80, Fig. 1). Continuous archaeological
excavations of this site have been conducted since 2013 by the National Museum
Arandelovac, headed by Dr. Dejan Radicevi¢, assistant professor at the Depart-
ment of Archaeology at the Faculty of Philosophy in Belgrade.

Remains of a small monastery, built in the first decades of the 15" century,
were discovered at the site of Purine Celije. During its existence, the monastery
was destroyed and renovated, which was reflected not only in the stratigraphy
and construction phases but also in the clearly separated burial horizons. It was
abandoned in the end of the 17" century, probably during the Great Migration
of the Serbs (Pammuesuh n Munmusojesuh 2013, 90-91; Paguuesunh n ap. 2015,
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Fig. 2. The site of Purine Celije during archaeological excavations in 2021
(photo by: V. Milivojevi¢, documentation of the National Museum Arandelovac)

Ca. 2. Jlokanmuret Bypune henuje y Toky apxeomomkux uctpaxnsama 202 1. roguae
(poto: B. MunuBojesuh, moxymenraiyja Haponsor my3eja Apanf)enonair)

239, 252; Topnuh u hupkosuh 2018, 221). So far, three buildings and a part of
the monastery necropolis (39 graves)? have been researched almost completely
(Figs. 1 and 2).

On the walls of a small one-nave monastery church, built of crushed
stone, next to which a narthex was later added, a fresco-painting from the begin-
ning of the 15" century, of enviable artistic quality, has been partially preserved.
The interior of the narthex was not painted, but only plastered and painted white.
East of the church, there is a poorly preserved building of unclear purpose, per-
haps a cell. Research of the cell has not been completed yet. To the south from the
church there are the remains of a large monastery residence, with two rooms on
the ground floor and at least two on the first floor. The residence was built after the

2 All human skeletal remains from the site of Purine Celije taken from graves (35) are stored at
the National Museum Arandelovac. The bioanthropological analysis of osteological material was
performed by the first author of this paper, as part of the master’s thesis (Miljevi¢ 2018) and the
remaining part as a bioantropological report (2019) for the National Museum Arandelovac. Except
for one separate grave unit (Miljevi¢-Daji¢ 2021), the results of bioanthropological analysis of the
skeletal remains haven’t been published.
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restoration of the Serbian Patriarchate of Pe¢ in 1557 (Panguuesuh n Munusojesuh
2013, 82-90; Paguuesuh u ap. 2015, 235-248; l'opauh u hupkosuh 2018, 209—
213,215-216, 219-221; Pagnuesnh u MunuBojesuh 2022, in print).

Originally, the monastery necropolis stretched to the north, south, and
west of the church. Later, with the construction of a large monastery residence,
not far from the church, and the addition of a narthex, a part of the necropolis
was destroyed, and some of the graves were found under the foundations of these
buildings. Thus, in the second half of the 16" and in the 17" century, the space
for burying the deceased was even more limited, having in mind the small area
of the plateau on which the monastery is located. Burials at that time were still
performed to the north and west of the church, i.e., in front of the narthex, while
in the south, the cemetery occupied the remaining space between the residence
and the bank of the stream of Kaluderski Potok. It is a small plateau from which
the ground floor rooms in the residence were accessed, bordered on the west side
by a retaining / fence wall. So far, in the archaeological campaigns of 2016 and
2018, 15 grave units in two burial horizons (graves no. 16, 26-39) have been
discovered on that surface, as well as a larger number of dislocated bones from
disturbed graves. Nine graves (graves no. 29, 30, 32, 34-39) were attributed to the
more recent burial horizon, which was marked with tombstones or smaller slabs
(PammueBnh u Munusojesuh 2022, in print). Several graves from the same phase,
also with tombstones, were excavated at one point (2015) in the area north of the
church. An engraved inscription on the tombstone of grave no. 6 testifies about
the death of Jovan the Sipahi in 1633 (Paguuesuh u ap. 2015, 250; Paguuesuh u
MummmojeBuh 2016, 38). Researchers, having in mind the portable archaeological
finds from the graves under the tombstones, as well as the results of a bioanthropo-
logical analysis of these skeletons (presence of both sexes and one child), assumed
that the area north of the church was used for burying secular people in the 17"
century. Perhaps members of the Sipahi’s family, or his close relatives (graves no.
4,5,6,7,11). On the other hand, only monks were buried on the plateau west of
the monastery residence, most likely, because all the deceased were adult men, and
the graves are without archaeological findings. During their burial, the existence
of older graves was ignored (PaguueBnh u Munusojesuh 2022, in print).

Material and methods

The bioanthropological material from grave no. 34, which is analysed in
this paper, comes from the site of Purine Celije on Rudnik. Grave no. 34, exca-
vated in 2018 in the previously opened trench 2/16 (Fig. 1), belongs to the more
recent horizon of burials, according to the existence of a tombstone (two larger
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Fig. 3. Grave no. 34: a. photo by V. Milivojevié, documentation of the National
Museum Arandelovac; b. drawing by D. Cirkovié

Ca. 3. I'po0 6p. 34: a. poro: B. Munmusojesuh, nokymenranuja Hapogsor myseja
Apanbenosarr; 0. uprex . hupkosuha

slab stones, irregular in shape, were placed next to each other), the depth of the
tomb and the relationship with adjacent graves. The burial pit of this grave cut
into the northern part of grave no. 33, from the older phase. The deceased in grave
no. 34 was buried in a stretched position on his back, with his arms crossed on his
stomach, orientation west—east, with a deviation to the south. Along the edges of
the tomb, whose dimensions were 1.83 x 0.42-0.47 m, larger stones were lined
up in places® (Fig. 3a, b). The deceased in grave no. 34 was obviously buried at
the time when the monastery residence was in function, which is approximately
the second half of the 16" or the 17" century. Given the fact that the tomb was

3 Data is taken from the field documentation of the National Museum Arandelovac.
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positioned not far from the entrance to the ground floor room 2, it can be assumed
that this burial was done at a time when the plateau in front of the residence was
already occupied with graves, so the chronological framework could be narrowed
to the 17" century or even the second half of that century. However, the absence
of portable archaeological finds in this and other graves west of the residence
does not allow for any certain conclusions in this regard.

The state of preservation of skeletal remains was observed according to a
scheme of five categories proposed by Miki¢ (Miki¢ 1978)*. Determination of the
sex was based on the morphological characteristics of the pelvic bones, as well
as the morphological characteristics of the skull (Workshop of European Anthro-
pologists 1980; Buikstra and Ubelaker 1994), also, attention was given to metric
parameters (Bass 1995). In order to estimate the age at the time of death, the
degree of obliteration of cranial sutures (Workshop of European Anthropologists
1980) and the degree of tooth-wear was used (Brothwell 1981). The standard
tooth numbering system was used in the analysis of dentition (Federation Den-
taire Internationale 1971). Metric analyses were applied in this paper to obtain
data on stature based on the maximum length of long bones, according to the
formulae of Trotter and Gleser (1958). The existing standard (Buikstra 2019) was
used to identify and diagnose pathological changes. A modified scoring method
of 23 entheses on the postcranial skeleton of Mariotti and colleagues (Mariotti et
al. 2007) was used and the evaluation of a possible cause of death was performed.

Results

The analysed human skeletal remains discovered in grave no. 34 belong to
the III category of moderately preserved skeletons. Preserved bones of the cranial
skeleton are the cranial vault (frontal, parietal, and occipital bone without the base
part), fragmented temporal bones, and 1/2 of the mandible. Preserved bones of the
postcranial skeleton are fragments of the left and right scapula, left clavicle body,
seven fragmented ribs, four lumbar vertebrae (L2-L5), both humeri with frag-
mented heads, left radius without the proximal end, right radius, left ulna without
proximal end, right ulna, both pelvic bones with fragmented iliac bones, upper
1/3 of sacrum, both femurs, both patella, both tibias and both fibulae. Preserved
hand bones are left scaphoideum, left lunatum, left capitatum, lett hamatum, right

* T complete and well-preserved skeleton; 1T well-preserved incomplete skeleton; ITT moderately
preserved skeleton (the whole skeleton is present in the grave, but the bones are quite fragile and
breakable during excavation); IV partial preservation of skeletal remains (only very fragile parts of
the skeleton are found in the grave, they are difficult to excavate, lift, pack and transport); V poor
preservation of skeletal remains (skeletal remains are found only in traces, it is impossible to raise
them completely).
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HUMERUS (cm) a-p subtrochanteric
midshaft
Maximum diameter at 24 24 m-1 diameter 28 26
midshaft subtrochanteric midshaft
Minimum diameter - 22 Maximum head diameter 45 46
middle
Epicondvlar breadth 58 59 Midshaft circumference 10.1 103
Articular breadth - 27 Bicondylar breadth 81 82
ULNA (cm) L R TIBIA (cm) L R
Maximum length - 258 Length - 33
Physiological length - 239 Maximum diameter at the 32 34
nutrient foramen
Minimum circumference 52 33 m-l diameter at the 22 24
nutrient foramen
FEMUR (cm) L R Circumference at the 104 10.5
nutrient foramen
Maximum length 423 425

Table 1. Measurements of the postcranial skeleton

Tabesa 1. Mepe Ha TOCTKPAHU]ATHOM CKEJIETy

Ulna = 25.8 # 170.24+4
Femur 42.3 425 163.664 164.13£4
Tibia = 353 . 167.35+4

Table 2. Measurements of the long bones and estimated stature (grave no. 34)

Tabesa 2. Mepe 1yrux KOCTH]y M YCTaHOBJbEHA TeJieCHA BUCHHA (Ipo0 Op. 34)
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MCI1, MC2, MC4, MCS5, right proximal phalanx (I, II, III, V), left proximal pha-
lanx (I, IIT), left distal I phalanx, three fragmented medial phalanges. Preserved
foot bones are the articular surface of the left calcaneus, right calcaneus, both tali,
right navicular, right MS1, and seven fragmented carpal bones. Table 1 provides
the skeletal measurements of the individual from grave no. 34.

Morphological characteristics of the skull and pelvic bones showed that
the skeletal remains belong to a male individual. The sex of this individual was
also estimated on the basis of metric parameters of the vertical diameter of the
right femoral head (46 mm), and bicondylar width (82 mm). Both metrics showed
that the skeletal remains belong to a male individual. His age at the time of death,
based on the degree of closure of the cranial sutures, was between 30—40 years,
and based on the degree of tooth-wear (III) of lower molars from 35-45 years.

Teeth analysis showed that tooth 47 and tooth 48 were preserved in the
alveoli of the lower jaw, while tooth 18 was outside the alveoli, and teeth from
34-38 were lost antemortem. Carious lesions were present on tooth 18 and it was
cervical caries.

According to the method of Trotter and Gleser (1958), the maximum
lengths of long bones were measured, and his body height was calculated (Table
2). Stature values ranged from 163.65 cm for the left and 164.13 for the right fe-
mur and 167.35 cm for the right tibia, with an average value of 165.04 cm.

Specific skeletal lesions that are characteristic of the infectious disease
caused by the bacillus Mycobacterium tuberculosis were observed on the skeletal
remains of the individual buried in grave no. 34. Intense hypervascularisation
and new bone mass surrounding the blood vessels’ “maze-like appearance” were
detected on the cranial skeleton, i.e., on the endocranial surface, on the right pari-
etal, and on the right side of the frontal bone (Fig. 4a, b). On the ectocranial side
of the skull, above endocranial changes, there was a rough surface with shallow
longitudinal depressions, i.e., porosity due to infection. A pronounced cribra or-
bitalia was observed on both roof orbits. Porosity on the right and the left orbital
roof is a mixture of active and healed porosity at the time of death. Additionally,
there is a slight porosity above the supraorbital ridge with the union of pores, and
a mixture of active and healed porosity at the time of death was noticed on other
parts of the frontal bone (porotic hyperostosis).

Pathological changes were also present on the preserved lumbar verte-
brae (from L2 to L5), which were directly exposed to the influence of tuberculous
infection. On the ventral side of the body of the fifth lumbar vertebra, a healed
inflammatory process was detected and the appearance of new bone mass that
extends vertically upwards towards L4 (Fig. 5) was present. A small number of
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Fig. 4. a. Erosive changes in the endocranial surface of the skull (serpens endocrania
symmetrica) (photo by: M. Miljevi¢-Daji¢); b. Endocranial alternation “maze-like
appearance” in the inner surface of the right parietal bone (photo by: M. Miljevi¢-Dajic)

Ci1. 4. a. Epo3uBHE IpoMeHe Ha €HI0KPaHH]aJTHOj IOBPIIHUHE J00ame (serpens
endocrania symmetrica) (poto: M. MusseBuh-bajuh); 6. Engokpannjaiae mpoMeHe
,,A3TTIE]] TIOTYT JIAaBUPUHTA™ ca YHYTPAIIkhE CTpaHe IeCHE MaphjeTarHe KOCTH
(poto: M. MmseBuh-bajuh)

Fig. 5. Reactive new bone formation on the ventral surface in L5
(photo by: M. Miljevi¢-Dajic¢)
Ca. 5. PeaktuBHO opMupame HOBE KOIITaHE Mace ca BEHTpaiIHe moBpuuHe L5
(poto: M. MmseBuh-bajuh)

134



M. Miljevi¢-Daji¢ and V. Milivojevié A Case of Skeletal Tuberculosis...

Fig. 6. a. Destructive lesions on ribs (photo by: M. Miljevi¢-Dajic); b. Infection
penetrated deep into the cortex of a rib (photo by: M. Miljevi¢-Daji¢)

Ca. 6. a. lectpykruBHe ne3uje Ha pedpuma (poro: M. MusseBuh-bajuh);
0. Madeknwmja je mpoapia xydoko y kopteke pedpa (poto: M. MusseBuh-bajuh)

ribs were present in the material, which may be a consequence not only of the na-
ture of the disease but also of the faster decay of that type of bone in the ground.
Destructive lesions appear on some fragmented ribs on their sternal ends, on their
bodies, and in the inner cortex (Fig. 6a, b). Pathological changes in the form of
a new bone formation and lytic foci can be seen on the left humeral head and
surgical neck of the humerus (Fig. 7), also on the right tuberositas sacralis (Fig.
8). Healed inflammatory process on the right sacroiliac joint (auricular surface
and sacral tuberosity) is very possibly unilateral tuberculous sacroiliitis. Bilateral
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Fig. 7. Tuberculous granulation tissue and lytic foci on the humeral head and on the
surgical neck (photo by: M. Miljevi¢-Daji¢)

Ca. 7. TyOepKyno3HO rpaHyJalMoOHO TKMBO W JINTHYKH OTBOPH HA TJIaBH XyMepyca 1 Ha
xupypikoM Bpaty (poro: M. MusseBuh-bajuh)

Fig. 8. Probable early-stage sacroiliitis on the right tuberositas sacralis of the sacrum
(photo by: M. Miljevi¢-Dajic¢)
Ca. 8. Moryhu cakpomIuTHC y paHOM CTanjyMy Ha I€CHOM fuberositas sacralis-y
cakpyma (¢porto: M. MmseBuh-bajuh)
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Humerus m.deltoideus
Right 2
Left la
Humerus m. brachioradilalis

Right 3
Left -
Ulna m. triceps brachii
Right 3
Left -
Ulna m. brachialis
Right 3
Left -
Ulna m. pronator quadratus
Right 2
Left la

Radius m. biceps brachii
Right 3
Left -

Radius m. pronator teres
Right 1
Left 1g

Table 3. Degree of musculoskeletal stress markers on the upper extremities

Tabesa 3. CreneH U3pakeHOCTH NMPHITOja MUMIKNA HA TOPHUM YIOBHMA

periosteal reaction is present in the diaphysis of both tibias. There was a thick-
ening of the periosteum on the body of the right tibia, possibly due to a trauma
observed in the upper half on the lateral side (dimensions: 9.58 mm). In addition,
osteoarthritic changes have been detected in the left elbow, both hips, and the
distal part of the femurs.

Musculoskeletal stress markers were observed on the postcranial skel-
eton and their developmental degree is presented in Table 3.

The curvature of both pelvic bones inwards was detected together with
pronounced muscle attachments to both pelvic bones such as m. obutarious inter-
nus, and on the right pelvis m. gluteus maximus and m. gluteus minimus. Plaque
(probably also on the right) and Allen’s fossa were detected on the neck of the left
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femur and flattening of the body in the mediolateral direction was present in both
femurs in their upper thirds. On the talus, the facies articularis calcanea media and
the facies articularis calcanea anterior are joined into one facies articularis cal-
canea, the same is with calcaneus, where the facies articularis talaris media and
facies articularis talaris anterior were merged into one facies articularis talaris.

Discussion

Tuberculosis mostly affects the anterior edge of the vertebral body, most
often the last thoracic and first lumbar vertebrae, but not more than a pair of ver-
tebrae (Ortner and Putschar 1985, 144; Larsen 1997, 100). Inflammation of the
spinal vertebrae due to tuberculosis is called Pott’s disease (JKuanosuh 1984,
294). However, other parts of the skeleton can also be affected by this disease, the
first being the hip joint, knee, and foot bones, then other bones and the least af-
fected is the skull. In the skull, the endocranial part is significantly more affected
by erosive changes and attributed to tuberculous meningitis, and less often the
outer part of the skull bone (Aufderheide and Rodriguez-Martin 1998, 134—-140).

The bioanthropological analysis of human skeletal remains from grave no.
34 from the late medieval site of Purine Celije on Rudnik provided important data
on the health status of this individual. Traces of skeletal tuberculosis were present
on the cranial and postcranial skeleton, while erosive changes on the endocranial
surface are similar to changes that occur in other disorders. Pathological changes
in the cranial and postcranial skeleton are presented while bearing in mind the dif-
ferential diagnosis of endocranial changes, which are found in scientific literature
under one common name serpens endocrania symmetrica (SES) (Hershkovitz et
al. 2002, 201). To make sure that it was skeletal tuberculosis, a differential diagno-
sis was made. Disorders that leave similar or the same changes on the endocranial
surface are the following: scurvy, syphilis, meningitis, anaemia, and tuberculosis
(Hershkovitz et al. 2002; Lewis 2004; Mays 2008; Lei et al. 2019).

Scurvy affects many organs and in severe cases leads to death. Pathological
changes of scurvy are manifested on skeletal remains, most often in infants, and less
often in adults. Scurvy affects the sternal ends of the ribs, the distal metaphysis of the
femur, radius, and ulna, and the proximal metaphysis of the humerus (Ortner 2003,
383-384). In children, skull bones can be affected in the form of porosity on the
temporal, zygomatic bones, sphenoid bones, and pronounced porosity in the alveoli
of the teeth (Schlaus 2006, 167). Studies have shown that endocranial changes, in
addition to lesions on other parts of the skeleton, may be associated with scurvy and
are mostly seen in infants (Lewis 2004, 93; Brown and Ortner 2011, 205; Lovasz
etal. 2013, 176, 180; Pagosuh 2013, 147; Sinnott 2013, 2011; Lei et al. 2019, 72).
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Acquired (venereal) syphilis on skeletal remains is manifested in the ter-
tiary phase and is characterised by the formation of progressive destructive le-
sions on the bones, i.e., gummatous formation, non-gummatous periostitis, and
non-gummatous osteomyelitis (Atanackovi¢ 1990, 77; Bypuh-Cpejuh 1995, 328,
32). Although every bone can be infected with the bacterium Treponema palli-
dum, there are certain bones that have greater predispositions: the tibia, the bones
that surround the nasal opening, and the cranial vault. The gummatous lesions
appear in the area of frontal and parietal bones in the form of large destructive
lesions (caries sicca) on the calvary (Atanackovi¢ 1990, 78), while in rare cases
new bone mass appears on the endocranial surface (Ortner and Putschar 1981,
184; Herskovitz et al 2002, 205).

In ancient populations, endocranial changes in meningitis show marked
engravings like serpens endocrania symmetrica. Complications that occur on the
inner surface of the skull can be the result of infections such as tuberculosis, but
can also be caused by other non-infectious conditions, such as tumours or head
injuries (Patterson 1993, 875).

Also, anaemia due to iron deficiency in the body can leave traces of po-
rosity on the skull and postcranial skeleton (Ortner 2003, 374). On the skull, these
traces appear in the form of small, perforated lesions on the roof orbits and the
cranial vault. However, several factors can influence the occurrence of anaemia
such as iron-poor diet, poor hygiene, lead poisoning, changes in nutritional hab-
its, and chronic gastrointestinal and infectious diseases (Walker et al. 2009, 114).

Although porous lesions were present on the skull of the man from grave
no. 34, their existence may first be linked to an infectious disease caused by the
bacterium Mycobacterium tuberculosis. In archaeological and modern popula-
tions, it has been observed that SES (Hershkovitz et al. 2002; Mays et al. 2002;
Posa et al. 2015; Spekker et al. 2020) in both young and adult individuals can be
associated with tuberculosis in many cases, rather than with other diseases if the
present pathological changes in the postcranial skeleton indicate tuberculosis.

Skeletal lesions on the postcranial skeleton of this individual are those
described in the scientific literature and attributed to tuberculosis (Ortner and
Putschar 1985; Aufderheide and Rodriguez-Martin 1998; Ortner 2003; Palfi and
Molnar 2009: Lovasz et al 2010; Poésa et al. 2013; Spekker et al. 2018). When it
comes to vertebrae, which are most often affected by tuberculosis infection, we
can notice that in this man there is no destruction of the vertebral body in pre-
served vertebrae, except for osteolytic lesions on the ventral surface and reactive
new bone formations. However, it is possible to see the appearance of a moderate
amount of a reactive new bone formation that extends vertically upwards in L5
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as well as lytic foci (Fig. 5). The similar appearance of new bone formations and
bony ridges can be seen in other specimens who suffered from tuberculosis (Ort-
ner 2003, 233, fig. 10-1,2; Spekker et al. 2018, fig. 2). As has been noted in scien-
tific literature (Aufderheide and Rodriguez-Martin 1998, 140; Ortner 2003, 242),
the shoulder can be affected too due to tuberculosis. On the humeral head of this
individual, tuberculous granulation tissue is present, as well as lytic foci, on the
surgical neck (Fig. 7). Infection on the ribs is most often manifested in the form of
periostitis from the inner surface of the ribs (Aufderheide and Rodriguez-Martin
1998, 137). It can also penetrate deep into the body’s cortex, as is the case here,
leaving erosive lesions (Fig. 6a, b). Traces of probable early stage sacroiliitis can
be observed on the right sacroiliac joint surface (Fig. 8). Although sacroiliac joint
involvement occurs only in up to 2% (Aufderheide and Rodriguez-Martin 1998,
139) and it can be bilateral, this is not the case here. Only the right sacroiliac joint
(auricular surface of the ilium and on sacral tuberosity) is affected in the form
of abscess and a new bone formation. Also, tuberculosis affects the diaphyses of
long bones, most often the tibia and other bones (Aufderheide and Rodriguez-
Martin 1998, 137). We can notice that the diaphyses of both tibias of this man had
an intense periosteal reaction due to the infection.

In conclusion, endocranial lesions had been noted on the inner surface of
the cranial vault, and cribra orbitalia and porotic hyperostosis were present on
the outer surface of the skull, all together with erosive lesions on ribs, osteolytic
lesions, and a new bone formation on vertebrae (L2—-L5) and signs of periosteal
bone formation on both shafts of the tibia and joint involvements (humeral head,
auricular surface, and sacral tuberosity), without doubt, are clear osteological
signs of a TB infection.

We cannot know how and when this man got sick since historical sourc-
es in Serbia are rare and do not mention tuberculosis before the 19" century
(Sretenovich 1922, 11). We can assume that some of the historical events and
climate changes would lead to stressful situations due to the adaptation to a new
environment and the spreading of infectious diseases. Lovasz and colleagues
(Lovasz et al. 2010, 90) implied that the invasion of the Ottoman Empire and the
“small ice age” in the 16M—17" century in Europe led to famine and had a negative
impact on the human body. At the beginning of the 16" century, heavy snowfalls
were recorded in Montenegro, which led the Turks to postpone the attacks. It
is believed that the climate was the same in Serbia (Jaur 2017, 47). Also, hot
and cold periods alternated throughout the 16™ century, leading to food shortages
(Janmr 2017, 54-58). Extremely cold periods were recorded in the first years of the
17" century in Europe and in our region, which led to famine. The cooling of the

140



M. Miljevi¢-Daji¢ and V. Milivojevié¢ A Case of Skeletal Tuberculosis...

earth may be related to the large eruption of the Huaynaputina volcano in south-
ern Peru, whose ash played a significant role in the climate change (Jani 2017,
64). These are some of the key factors that would cause the spread of infectious
diseases, such as tuberculosis.

Conclusion

Therefore, we believe that the man from grave no. 34 suffered from tuber-
culosis, which spread from soft tissue to the bones after some time. Considering
that he was buried inside the monastery complex and that no traces of this disease
were found on skeletons of other individuals, although its existence, which did not
manage to manifest on the bones, is not excluded, the question arises as to how this
person became infected. Tuberculosis can develop at a younger age and manifest
itself only after a certain time, which mostly depends on the social status of the in-
dividual, age, lifestyle, and immune system (Roberts and Buikstra 2003, 44). If the
meninges are inflamed, as in this case, death is inevitable after a few weeks (Rob-
erts and Manchester 2010, 404). The data that we have do not allow us to conclude
where and how the man from grave no. 34 from Purine Celije got infected with
tuberculosis. Apparently, he was a monk of this monastery, whose brotherhood was
small. It is not possible to determine whether he became sick before or after he en-
tered the brotherhood. What remains as a certain conclusion is that in the 16™ and
17" centuries, people in Serbian monasteries were sick and died of tuberculosis,
even in such small and isolated communities as was the one at Purine Celije.
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Maja MuseBuh-Bajuh
Beorpan

Baanan Muiausojesuh
Haponnu my3sej Apanhenosary

CJIYYAJ CKEJIETHE TYBEPKVYJIO3E KO MYIIKAPLIA CA
JIOKAJIMTETA BYPUHE REJINJE HA PYITHUKY

Kibyune peun: Pyouux, Bypure henuje, manacmup, Hekponoaa, 2pob o6p. 34, mouax,
buoanmpononowka ananusa, ckeiemna mybepkynosa, serpens endocrania symmetrica

Y 0BOM pally Cy MpeICTaB/LEHH Pe3yATaTH OMOAHTPOTIONOIIKE aHAaIH-
3€ JbYJCKHMX CKEJIETHHX OcTaraka u3 rpoda op. 34 ca Dypunux henuja na Pyn-
HUKy. JIokanmTeT ce Hama3u y Onu3uHM cena ManojimoBara (ommrrHa Tormoa)
Ha ceBepHOj maguHu Pymnamka. CucTemarcka apXeosoliKa UCTPaKUBamba OBOT
nokanmuteta of 2013. rogune crnpoBonu Hapoauu mysej y Apanhenosity, moj
pykoBozcTBOM fmorieHTa ap Jlejana PammueBnha ma Opespemy 3a apXeoaoTujy
Ha Ouno3odckom daxynrery y beorpamy. TokoM apXeoJOMIKHX HUCTPAKUBAHA
OTKPHBEH je MaHACTHUPCKU KOMIUIEKC ca HekporoJoM. [lo3HocpenmoBeKoBHA
MaHacTHpCKa IpkBa m3rpahena y 15. BeKky Owjia je YHUIITEHA M OOHOBJbEHA Y
Bpeme Typaka, 1 KOHAUHO je HamyIITeHa Ha Kpajy 17. Beka. Jy)KHO o1 IpKBe ce
HaJla3e OCTallY BEJIMKOT MaHACTUPCKOT KOHAaKa MOAUTHYTOT HakoH oOHoBe [lehke
natpujapmje 1557. ronuae. CaxpamuBame TTOKOJHUKA ¢ce 00aBJhajio CEBEPHO,
3arajHo | jy*HO of pkBe. [IprinkoM u3rpaime KoHaka 1 103ulBama Mpurpa-
Te, 0 HEKPOIIOJIe je YHHIITEH, a JIeo rpoboBa ce Hallao IMoJ TeMeJbUMa OBHX
rpaheBuna. ['po6 Op. 34 uctpaxe je 2018. ronune. [TokojHUK y 0BOM rpoOy 610
j€ caxpameH y UCTIPYKEHOM MOJI0Kajy Ha Jiehuma, ca pykama MpeKpIITeHUM Ha
CTOMaKy, OpHjeHTaIlN]je 3aIaj—MUCTOK, Ca JCBHjallljOM Ha jyry. Y3 UBHIly rPOOHE
pake MECTUMHUYHO je Tlopehano Behe kameme, a HanrpoOHO obenexje Oumo je y
Buy ABa Beha muoyacta kaMeHa, HEMPABHIIHOT OOJIMKA, ITOCTaBJbEHA jellaH JI0
npyror. CaxpaHa y oBoM rpoOy 00aBJbeHa je y BpeMe KaJia je MaHaCTHPCKH KOHAK
0mo y ynmorpebu, OTHOCHO Y ApyToj TmosoBHHHU 16. nimu y 17. Beky. [1okojHUK je,
BEPOBAaTHO, MPHITAJa0 OPaTCTBY OBOT MaHACTHPA, TAKO JIa j€ HeroB APYIITBEHH
CTaTyC MO3Har.

BbroanTpomonomnka aHamu3a oBe 0c00e YKJbyUUBalla je CTCIICH O1yBaHO-
CTH CKEJICTHHUX OCTaTaka, yTBpHUBarhE MOJHE MPHUIAIHOCTH U CTAPOCTH Y Tpe-
HYTKY CMPTH, WACHTH(UKAIM]Y ¥ J1jarHo3y MaTOJOMIKUX MPOMEHa, METPHUKE
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aHaJIM3e W aHaJIM3y MaKPOCKOICKOT Iperieia MHIIMNHO-CKEJIETHHX MapKepa
OKYMAIMOHOT CTpeca U UCIIUTHBake Moryher y3opka cMpTH.

VY rpoby Op. 34 6uo je caxpamen mymkapail, crapoctu 30—40 roxuHa.
Ha ckenernum octannma oBe 0co0e JETEKTOBAHO je crieHUPpUIHO HHPEKTHBHO
o0osbeme Koje y3pykyje Oarmt Mycobacterium tuberculosis. Iaromnoriike mpome-
He KOCT3UCTEHTHE Ca OBUM 000JbEH-EM yOUueHE Cy Ha KPaHW]jaTHOM (€pO3UBHE €H-
JIOKpaHHjaTHE IPOMEHE) M Ha TIOCTKPAHUjaTHOM CKeJIeTy (AeCTPyKTHBHE Jie3uje
Ha JIyMOaITHUM MPIUBLCHOBUMA, peOprMa, JIECBOM PaMEHOM 31100y U JIeCHOM ca-
KpownijagHoM 31100y ). Ca eHIoKpaHujaIHe CTpaHe Jobame npuMehieHe cy epo-
3MBHE JIe3Uje U HOBa KollITaHa Maca ,,maze-like appearance”. [laxxma je mocedbHo
noceehieHa epo3MBHUM MpoOMeHaMa ca C€HIOKpaHHWjaJIHe MOBPIIUHE KOje ce ja-
BJbAjy M KO APYTUX 000Jpema. CTora je crpoBeneHa audepeHirjaita Iujarao-
3a. bonectu Koje ocTaBibajy CIMYHE WM MCTE CHAOKpaHHUjalHE MIPOMEHE jecy:
CKOpOYT, CU(HUINC, MCHUHTUTHUC, aHEMHja U TyOepKyJi03a. Y JIMTepaTypu Cy epo-
3UBHE CHIOKpaHHjaTHEe IPOMEHE ITO3HATE U Ka0 Serpens endocrania symmetrica.
Judepenuujanna qujarHosa je mokasana J1a je oBaj MyIkapar oooseo ox Tyoep-
KyJ103€, KOja c€ C BpeMEHOM Ca MEKOT TKHBa ITPOIUPUIIA H Ha FberOBE KOCTH, IITO
je, HECyMIbHBO, JTOBEJIO JI0 HhET0BE CMPTH.

[Tomanm kojuma pacnonakeMo HaM He oMoryhaBajy ja ca3HaMoO Kako M
rJe ce oBaj Mylkapall pa3boieo. Mcropujcku u3Bopu 3a tepuropujy Cpouje y
KOjIMa ce CIIOMHIbe TyOepKyso3a He 1ojaBibyjy ce mpe 19. Beka. Moxemo ma
NPETIIOCTAaBUMO Ja ¢y HekH norahaju, momyT nHBasuje Ocmannuja Ha bankan n
MpOMEHEe y KIIMMH, UTPaJTi 3HauajHy YJOTY y IIHpewmy 3apasHux conectu. [Topexn
TOTa, ca paToBHMa JOJIa3M IVIaj, a MCTO TAKO yCJe] BEIMKUX CyIla WA OOMII-
HUX TTaJlaBUHa MOXke tohu 70 Hecrammia xpaHe. Takolhe, moderkom 16. Beka ce
CIIOMHUILE U ,,MaJI0 JieJIeHO J100a” koje je 3axBartuio EBpory, a Koje je u Te Kako
VMMaJIo HeraTuBaH yTHIaj Ha opraHu3am 4oBeka. [la iu ce oBaj, o ceemy cynehu,
MOHaX 3apa3uo IMpe WM MOCIe yilacka y OparcTBO MaHacTHpa, To HHje Moryhe
yrBpAuTH. OHO HITO MOKEMO 3HATH Ca CUTYpHOIINY jecTe TO Ja ce y CPICKUM
MaHacTHpUMa TOKoM 16. n 17. Beka Oo0BaJIO ¥ YMHUPAJIO O TYyOepKymno3e, ma
YaK U y Tako MaJMM W M30JIOBAaHMM 3ajeJlHUIIaMa KakBa je Omia Ha DypuHHM
henujama.
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