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ABSTRACT                        The aim of this study is to present the results of the paleopathological investigation 
of tuberculosis (TB) in the late medieval (16th-17th c. AD) anthropological series of the Zombor-
Repülôtér site from Serbia. The paleopathological analysis of TB was carried out in two phases 
during which macromorphological methods were used. The first phase of the investigation 
focused on classical/advanced stage skeletal TB alterations. In the second phase the atypical/
early-stage TB lesions and 3 stress factors were also taken into consideration. The first phase 
of the investigation revealed two cases of tuberculosis in the series. However, in the second 
phase of the investigation additional 32 probable TB cases were recognized. The association 
of different tuberculous lesions (both classical and atypical/early stage alterations) as well as 
stress indicators were found in most of these cases, which rises the probability of the diagnosis 
of tuberculosis. The remarkable difference between the prevalence in the two phases of the 
investigation shows that the detection of diagnostic criteria related to atypical/early-stage 
tuberculosis raises the possibility of identifying TB cases. Acta Biol Szeged 54(2): 83-91 (2010)
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Materials and Methods



Results

Figure 1. Tuberculous spondylitis: a) kyphotic angulation of the lumbar 
region (T12-L3); b) lytic focus in the body of the L1 vertebra (Grave no. 
84, 23-25 year-old male).

Figure 2. Healed lumbo-sacral tuberculosis with L5-sacrum fusion and 
cold abscess (Grave no. 51, 45-50 year-old male).



G
ra

ve
 

N
o

.
R

eg
. 

N
o

.
A

g
e 

at
 

d
ea

th
Se

x

C
la

ss
ic

al
 T

B
 a

lt
er

at
io

n
s

Po
te

n
ti

al
 T

B
 le

si
o

n
s 

(a
ty

p
ic

al
 o

r 
er

al
y-

st
ag

e 
al

te
ra

ti
o

n
s)

A
ss

o
ci

at
ed

 s
tr

es
s 

in
d

ic
at

o
rs

O
th

er
 in

fl
am

m
at

o
ry

 
le

si
o

n
s

Tu
b

er
cu

lo
u

s 
sp

o
n

d
yl

it
is

Tu
b

er
cu

lo
u

s 
ar

th
ri

ti
s

R
ib

 le
si

o
n

s
Su

p
er

fi
ci

al
 v

er
-

te
b

ra
l c

h
an

g
es

En
d

o
cr

an
ia

l 
al

te
ra

ti
o

n
s

Ea
rl

y 
st

ag
e 

sp
o

n
d

yl
o

d
is

-
ci

ti
s

Lo
n

g
 b

o
n

e 
p

er
io

st
it

is
C

ri
b

ra
 o

r-
b

it
al

ia
C

ri
b

ra
 

cr
an

ii

5
19

1
35

-4
0

M
al

e
-

-
-

Th
o

ra
ci

c 
re

g
io

n
B

lo
o

d
 v

es
se

l 
im

p
re

ss
io

n
s

-
2 

ti
b

ia
e

-
-

2 
cl

av
ic

le
s:

 p
er

io
st

it
is

7
18

0
16

-1
8

-
-

-
-

-
B

lo
o

d
 v

es
se

l 
im

p
re

ss
io

n
s

-
-

-
-

-

8
19

4/
a

23
-2

5
Fe

m
al

e
-

-
-

-
B

lo
o

d
 v

es
se

l 
im

p
re

ss
io

n
s

-
2 

fe
m

o
ra

, 
2 

ti
b

ia
e,

 2
 

fi
b

u
la

e

-
-

-

10
19

6
50

-5
5

M
al

e
-

-
R

o
u

g
h

 t
ex

tu
re

 
-

-
-

-
-

-
T1

2-
L5

: d
is

c 
le

si
o

n
s 

n
o

t 
re

la
te

d
 t

o
 T

B

11
19

7
23

-2
5

M
al

e
-

-
-

Th
o

ra
ci

c 
an

d
 

lu
m

b
ar

 r
eg

io
n

-
-

-
-

-
M

an
u

b
ri

u
m

 o
f 

st
er

-
n

u
m

: p
o

ro
u

s 
ap

p
ea

r-
an

ce
 o

f 
th

e 
d

o
rs

al
 

su
rf

ac
e

13
19

9
45

-5
0

M
al

e
-

-
R

o
u

g
h

 t
ex

tu
re

 
-

-
-

2 
fe

m
o

ra
, 2

 
ti

b
ia

e
-

-
-

24
21

1
30

-3
5

Fe
m

al
e

-
-

R
o

u
g

h
 t

ex
-

tu
re

, b
lo

o
d

 
ve

ss
el

 im
p

re
s-

si
o

n
s

-
-

-
2 

ti
b

ia
e

-
-

L2
-L

3:
 d

is
c 

le
si

o
n

s 
n

o
t 

re
la

te
d

 t
o

 T
B

25
21

2
12

-1
4

-
-

-
-

-
B

lo
o

d
 v

es
se

l 
im

p
re

ss
io

n
s

-
-

-
-

2 
ra

m
i o

f 
m

an
d

ib
le

: 
p

er
io

ti
ti

s

26
21

5
18

-2
0

-
-

-
-

Th
o

ra
ci

c 
an

d
 

lu
m

b
ar

 r
eg

io
n

-
T1

2:
 s

h
al

lo
w

 
ca

vi
ta

ti
o

n
 

in
 t

h
e 

d
is

ta
l 

d
is

c

-
p

o
ro

ti
c

-
M

an
u

b
ri

u
m

 o
f 

st
er

-
n

u
m

: p
o

ro
u

s 
ap

p
ea

r-
an

ce
 o

f 
th

e 
d

o
rs

al
 

su
rf

ac
e

28
21

7
55

-6
0

M
al

e
-

-
R

o
u

g
h

 t
ex

tu
re

 
-

-
-

2 
ti

b
ia

e,
 2

 
fi

b
u

la
e

-
-

L4
: d

is
c 

le
si

o
n

s 
n

o
t 

re
la

te
d

 t
o

 T
B

29
21

8
4-

6
-

-
-

-
-

B
lo

o
d

 v
es

se
l 

im
p

re
ss

io
n

s
-

2 
fe

m
o

ra
tr

ab
ec

u
la

r
-

-

33
22

2
25

-3
0

Fe
m

al
e

-
-

-
-

B
lo

o
d

 v
es

se
l 

im
p

re
ss

io
n

s
-

-
p

o
ro

ti
c

-
-

40
22

9
23

-2
5

Fe
m

al
e

-
-

-
Th

o
ra

ci
c 

an
d

 
lu

m
b

ar
 r

eg
io

n
B

lo
o

d
 v

es
se

l 
im

p
re

ss
io

n
s

-
2 

fe
m

o
ra

, 
2 

ti
b

ia
e,

 2
 

fi
b

u
la

e

-
-

-

46
23

5
16

-1
8

-
-

-
Pe

ri
o

st
ea

l a
p

-
p

o
si

ti
o

n
s

-
-

-
2 

ti
b

ia
e,

 2
 

fi
b

u
la

e
-

-
-

48
23

7
23

-2
5

M
al

e
-

-
Pe

ri
o

st
ea

l a
p

-
p

o
si

ti
o

n
s

Lu
m

b
ar

 r
eg

io
n

B
lo

o
d

 v
es

se
l 

im
p

re
ss

io
n

s
-

2 
fe

m
o

ra
, 

2 
ti

b
ia

e,
 2

 
fi

b
u

la
e

-
-

-

51
24

0
45

-5
0

M
al

e
L5

-s
ac

ru
m

 
fu

si
o

n
, c

o
ld

 
ab

ce
ss

-
-

-
-

-
-

-
-

sa
cr

o
ili

ac
 jo

in
t 

(b
i-

la
te

ra
l)

: a
th

ri
ti

s;
 le

ft
 

m
et

at
ar

sa
ls

: p
er

io
st

it
is

, 
p

o
ss

ib
ly

 c
au

se
d

 b
y 

m
al

le
o

lu
s 

m
ed

ia
lis

 
fr

ac
tu

re

Ta
b

le
 1

. S
ke

le
ta

l m
an

if
es

ta
ti

o
n

s 
o

f 
ad

va
n

ce
d

 a
n

d
 p

o
te

n
ti

al
 e

ar
ly

-s
ta

g
e 

TB
 in

 t
h

e 
an

th
ro

p
o

lo
g

ic
al

 m
at

er
ia

l o
f 

Zo
m

b
o

r-
R

ep
ü

lô
té

r 
si

te
 –

 in
d

iv
id

u
al

 d
at

a.



55
24

4
23

-2
5

Fe
m

al
e

-
-

Pe
ri

o
st

ea
l a

p
-

p
o

si
ti

o
n

s
Th

o
ra

ci
c 

re
g

io
n

-
-

2 
ti

b
ia

e,
 2

 
fi

b
u

la
e

-
-

-

58
24

7
18

-1
9

-
-

-
-

Th
o

ra
ci

c 
an

d
 

lu
m

b
ar

 r
eg

io
n

-
-

2 
fe

m
o

ra
, 2

 
ti

b
ia

e
p

o
ro

ti
c

-
-

69
26

5
23

-2
5

Fe
m

al
e

-
-

R
o

u
g

h
 t

ex
-

tu
re

, b
lo

o
d

 
ve

ss
el

 im
p

re
s-

si
o

n
s

Th
o

ra
ci

c 
re

g
io

n
-

-
-

-
-

-

70
26

6
2-

3
-

-
-

-
-

B
lo

o
d

 v
es

se
l 

im
p

re
ss

io
n

s
-

-
p

o
ro

ti
c

-
-

84
28

0
23

-2
5

M
al

e
L1

-L
2:

 c
av

i-
ta

ti
o

n
 o

f 
th

e 
b

o
d

ie
s

-
-

Th
o

ra
ci

c 
an

d
 

lu
m

b
ar

 r
eg

io
n

-
-

ri
g

h
t 

ti
b

ia
, 2

 
fi

b
u

la
e

-
-

-

95
39

4
2-

3
-

-
-

-
-

B
lo

o
d

 v
es

se
l 

im
p

re
ss

io
n

s
-

-
tr

ab
ec

u
la

r
-

-

97
29

4
23

-2
5

Fe
m

al
e

-
-

-
Th

o
ra

ci
c 

re
g

io
n

G
ra

n
u

la
r 

im
p

re
ss

io
n

s 
an

d
 

b
lo

o
d

 v
es

se
l 

im
p

re
ss

io
n

s

-
2 

fe
m

o
ra

, 2
 

ti
b

ia
e

-
-

M
an

u
b

ri
u

m
 o

f 
st

er
-

n
u

m
: p

o
ro

u
s 

ap
p

ea
r-

an
ce

 o
f 

th
e 

d
o

rs
al

 
su

rf
ac

e

98
29

5
25

-3
0

Fe
m

al
e

-
-

-
Th

o
ra

ci
c 

an
d

 
lu

m
b

ar
 r

eg
io

n
-

-
2 

ti
b

ia
e

-
-

-

10
0

29
7

25
-3

0
M

al
e

-
-

R
o

u
g

h
 t

ex
tu

re
 

-
-

-
2 

fe
m

o
ra

, 2
 

ti
b

ia
e

p
o

ro
ti

c
-

-

10
2

29
9

45
-5

5
M

al
e

-
-

R
o

u
g

h
 t

ex
tu

re
 

-
-

-
2 

ti
b

ia
e

-
-

L1
-L

2:
 d

is
c 

le
si

o
n

s 
n

o
t 

re
la

te
d

 t
o

 T
B

10
8

40
6

0,
5-

1,
5

-
-

-
-

-
Pe

ri
o

st
ea

l a
p

-
p

o
si

ti
o

n
s

-
-

-
-

-

11
3

41
1

9-
10

-
-

-
-

B
lo

o
d

 v
es

se
l 

im
p

re
ss

io
n

s
-

-
cr

ib
ro

ti
c

p
o

ro
ti

c
-

11
8

32
7

1-
3

-
-

-
-

-
B

lo
o

d
 v

es
se

l 
im

p
re

ss
io

n
s

-
-

tr
ab

ec
u

la
r

-
-

sz
ó

r-
vá

n
y

25
0

9-
10

-
-

-
-

-
B

lo
o

d
 v

es
se

l 
im

p
re

ss
io

n
s

-
-

p
o

ro
ti

c
-

-

sz
ó

r-
vá

n
y

25
2

5-
6

-
-

-
-

-
B

lo
o

d
 v

es
se

l 
im

p
re

ss
io

n
s

-
-

p
o

ro
ti

c
-

-

sz
ó

r-
vá

n
y

31
0

23
-2

5
M

al
e

-
-

-
Th

o
ra

ci
c 

an
d

 
lu

m
b

ar
 r

eg
io

n
-

-
2 

fe
m

o
ra

, 2
 

ti
b

ia
e

-
-

-

sz
ó

r-
vá

n
y

34
1

In
fa

n
t

-
-

-
-

-
Pe

ri
o

st
ea

l a
p

-
p

o
si

ti
o

n
s

-
-

p
o

ro
ti

c
-

-

sz
ó

r-
vá

n
y

34
9

45
-5

0
Fe

m
al

e
-

-
-

Lu
m

b
ar

 r
eg

io
n

-
-

2 
fe

m
o

ra
, 2

 
h

u
m

er
i

-
-

-

Ta
b

le
 1

. c
o

n
ti

n
u

ed



Figure 3. Potential early-stage TB showing association of: a) blood ves-
sel impressions on the internal surface of the left parietal bone; b) bi-
lateral trabecular cribra orbitalia (Grave no. 29, 4-6 year-old infant).

Table 2. Number of cases showing association of classical and 
atypical/early stage tuberculous lesions as well as stress indica-
tors (TS: Tuberculous spondylitis, RL: Rib lesions, SVCh: Super-
ficial vertebral changes, EA: Endocranial alterations, ESS: Early 
stage spondylodiscitis, LBP: Long bone periostitis, CO: Cribra 
orbitalia, CC: Cribra cranii).

TS RL SVCh EA ESS LBP CO CC

TS
RL 0
SVCh 1 3
EA 0 1 4
ESS 0 0 1 0
LBP 1 8 10 6 0
CO 0 1 2 9 1 3
CC 0 0 0 1 0 0 1



Discussion

Figure 4. Potential early-stage TB showing association of: a) remodelled 
lesions on the visceral surface of the right 8th rib; b) remodelled perios-
teal reactions on the left tibia (Grave no 28, 55-60 year-old male).

Figure 5. Potential early-stage TB showing association of: a) superficial 
vertebral changes on the T10-12 vertebrae; b) periosteal apposition 
on the visceral surface of the left 9th rib (Grave no. 55, 23-25 year-old 
female).
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