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Introduction

In  h is to rica l an th ro p o lo g ica l re sea rch  concerned  w ith  b io log ica l and 
social a sp ec ts , a tte n tio n  is d ev o ted  n o t o n ly  to  th e  classical ty p o lo g ica l p ro b ­
lem s, b u t  also to  th e  ftillest possible b io log ica l recon stru c tio n . W ith in  th e  
fram ew ork  o f  b io logical reco n stru c tio n , th e  p ro b lem s should be a p p ro a c h e d  
from  v ario u s ang les to  o b ta in  th e  m ost c o m p le te  in fo rm ation  as to  v a rio u s  
p reh isto ric  p o p u la tio n s . In  th e  p resen t r e p o r t  we shall describe, as p a r t  of 
the  b io logical reco n stru c tio n , th e  p a leo p a th o lo g ica l s ta te  of a p o p u la tio n  
th a t  h ad  liv ed  in th e  G rea t H u n g a rian  P la in  b e tw een  the  D an u b e  a n d  T isza 
rivers, in  th e  la te  copper age (Pécel c u ltu re ) , a ro u n d  2100 to  2000 B . C.

T he co p p e r age cem ete ry  s tu d ied  w as u n e a r th e d  in 1949 b y  K o r e k  e t 
al. [8], o f th e  H u n g a ria n  N a tio n a l M useum . In  th e  cem etery  o f  th e  sm all 
colony 41 co p p er age graves w ere found  ; o n  th e  basis of th e  c e m e te ry ’s size, 
th ere  m u st h a v e  been  a b o u t 60 graves. A rcheo log ica l evidence su g g e s ts  th a t  
th e  cem ete ry  h a d  been  in  use for ab o u t 2 o r  3 genera tions, i. e. fo r 50 to  75 
years, as i t  is in d ic a te d  also b y  th e  u n ifo rm ity  o f  th e  b u ria l ritu a ls . C hrono log i­
cally , th e  co p p e r age p o p u la tio n  o f th e  c e m e te ry  form s a facies l iv in g  side- 
by-side w ith  th e  p o p u la tio n  o f  th e  co p p e r age B odrogkeresztiir c u ltu re  in 
th e  G rea t H u n g a ria n  P la in  [4, 7, 9].

T he archeo log ical an d  a n th ro p o lo g ica l aspec ts  of th e  cem e te ry  have  
been d esc rib ed  in  1951 [8, 9]. I n th e  p re se n t p a p e r  an account will b e  given 
o f th e  re su lts  o f  pa leopa tho log ica l s tu d ies  o n  th e  skeletal find ings fro m  th e  
41 graves.

Materials and m ethods

Л tota l o f 43 people was buried in the 41 graves. In two graves (N o. 3 and N o. 57) 
there were tw o bodies each. In the records made o f  th e  skeletal findings right a t th e  beginning  
of the investigation s we listed the in tact, the fragm ented  and the defective bon es, as well 
as the pathological changes and anatom ical varia tion s detectable on them . I f  so required, 
the gross findings were supplem ented by X -ray exam in ation s. The inventory m ade i t  clear 
that the skeletal findings from the single graves were greatly defective, m o stly  fragm ents 
and were in a poor condition. The graves were at a dep th  where sand m et c la y  and th is  lead



Table I
Data for age and their confirmation

No. Grave
No.

Inventory*
No. Sex Age at death Age index

Endocranial
ossification
coefficient

De n t a l  s t a t e
Internal structural and sur­

face phases indicative 
of age

N o t e s
Dentition Abrasion Hu­

merus
Facies,
sym-

physeos
Femur

l. 3. Ill situ c? 35— 39 —  50 — — — — — __ Double grave on exhibition
2. 3. In situ ? 23— 40 —  50 — — — — — — Double grave on exhibition
3. 4. — О 0,6 —  1 — h — — — —

4. 5. 4993 ? 49— 53 —  50— 0,0 — A., A i — — V.
5. 9. — 0 8 7— 14 — — — — — —

6. 11. 4995 A.
<5 21— 22 —  22 0,0 — A о A0 — — — Trace of epi-diaphyseal line still 

visible
7. 14. — О 4,5—  5 —  6 — 6 a — — — —
8. 15. — 3 61— 65 50 — 4,0 — — — — — .

9. 18. — О 3—  4 —  6 — — — — — —

10. 19. 4997 3 54— 58 —  50— 1,0 — A, A0 V. — V.
11. 20. — о 1,5—  2 —  6 — Vs — — — —

12. 22. 4998 ci 64— 68 50 — 4,0 — A3— S h i . — —

13. 23. 4999 о 11— 12 —  14 — 3s — — — —

14. 24. 5000 3 28— 32 —  50 0,0 — Aq A0 — — —

15. 25. 5002 ? 42— 46 —  50 1,4 — A i A0 i n . и . II.
16. 26. — о 0,1 —  1 — I« — — — —

17. 28. 5004 3 52— 56 —  50 — 4,0 — Ai A0 i n . i n . II.
18. 29. 5005 3 54— 58 —  50 — 3,2 — S— s i n . — III.
19. 30. — G 23—  X 50 — — — — — —

20. 32. 5006 О 1,5 —  6 — Vs — — __ __

21. 33. 5007 О 0,2 —  1 — I/ — — — —
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Table I
( C o n t i n u e d )

No. Grave Inventory Sex* Age at death Age index
Endocranial
ossification
coefficient

D e n t a l  s t a t e
Internal structural and sur 

face phases indicative 
of age

N o t e sNo. No.
Dentition Abrasion Hu­

merus
Facies,
sym-

physeos
Femur

2 2 . 34. — О о д —  l — I, _ _ _ _
23. 35. 5008 О 1,5—  2 —  6 — v „ — — — —

24. 36. 5009 <? 62— 66 50 — 3,5 — A3 A3 — — —
25. 38. 5011 с? 43— 47 —  50 — 0,9 — a 2- a 2 VI. — H.

26. 39. 5012 ? 23— 40 —  50 0 ,0 — A0 A, — — —

27. 40. 5013 О 1,5—  2 —  6 — Vft — — — —

28. 41. 5014 ? 71— 75 50 — 3,4 — A ,— S VI. V. V.
29. 42. 5015 <? 44— 48 —  50 4,0 — A2 A i — и . il

30. 43 — ? 0 ,2 — 1 — I/ — — — —
31. 44. 5016 ? 30— 34 —  50 0,4 — A2— Ay II. I. и . W ith one foetus
32. 45. 5017 О 1,5—  2 — 6 — Vs — — — —
33. 46. 5018 S 42— 46 — 50 0 ,0 — Ai A0 IV. — IV.
34. 47. — о 0 ,2 — 1 — I; — — — —
35. 48. 5019 ? 56— 60 50 — — — — V. — —
36. 52. — ? 23— X —  50 — — — — — — —
37 53. 5020 <?? 16— 17 —  22 — 8 i> — — — — Ossification of epi-diaphysis not 

yet begun
38 54. — G 23— X — 50 — — — — — — — Observed at excavation
39. 55. 5021 2 24— 28 — 50 — — — I. — I.
40. 56. 5022 ? 43— 47 — 50 — 0 ,8 — — IV. — —
41. 57/1. 5023 <5 43—47 — 50 — 0,5 — Ai A0 II. — III.
42. 57/2. 5024 <? 35— 39 — 50 u — Ai A0 IV. — I.
43. 58. 5025 ? ? 20— 21 — 22 0 ,0 — _ — — — Signs of epi-diaphysis ossification

* G  =  g r o w n - u p s о =  child
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to  th e  deform ation of bones. P etr ification  and porosity  were also evident. N evertheless, the  
m a ter ia l was exceptionally  su itab le  for paleopathological studies.

F irst we determ ined th e  sex  and age o f the rem ains. Sex was determ ined b y  th e  m ethods 
u sed  in  anthropology; in  estim atin g  age, the com plex m ethod o f N e m e s k é r i  and H a r s á n y i  [12] 
w a s em ployed , taking in to  accou n t several factors determ ining age. The data  for age and 
th e ir  corroboration are presented  in  Table I.

In  Table I I  are show n th e  data for sex  and age incidence ; these furnish the basis 
for  th e  evaluation o f th e  resu lts o f paleopathological analysis.

Table II
Age and sex incidence in  the skeletal material explored

Age groups
Male

n
Fem ale

n

T o t a l Iu  th e  case of the  
estim ated  60 
individuals nn %

In fa n t I ................................................... 13 30.2 18
In fa n t II ................................................... 2 4.6 3
J u v e n i l e ...................................................... 2 2 4.6 3
A d u lt ........................................................... 4 1 8 18.6 11
M a t u r e ........................................................ 7 4 11 25.5 15

Senile .......................................................... 3 1 4 9.5 6

A d u lt age not determ ined ................. 1 3* 6.9 4

T otal .......... 14 12 43 99.9 60

* The sex of two ad u lts can  not he determ ined

R esults

T lie  pa tho log ica l ch an g es  found  arc  su m m arized  in  Table I I I .  A de­
s c r ip t io n  according to  g ro u p s  is g iven  o f th e  m ore sign ifican t p a th o lo g ica l 
c h a n g e s , developm en ta l an o m alies  an d  o f  th e  few an a to m ica l v a r ia tio n s  found .

Table III
Survey o f  pathological changes fou n d

G rave
No.

In v e n ­
to ry
No.

Sex Age C h a n g e s Diagnosis

19. 4997 male Mat. The orbital aspect o f  the frontal
54— 58 bone porous on the left side Cribra orbitalis

2 2 . 4998 male Sen.
64— 68

Lipping of vertebral bodies. O steophy­
tes on the margin o f the cervical and 
lumbar intervertebral joints. The 
1 0 ,  11 and 12  elongated up- and 
downward, due to ossification of the 
supraspinous ligam ent. Osteophytes 
on the margin of certain peripheral 
joints

Spondylosis (osteo­
arthritis o f  the 
spine). O ssifica­
tion o f ligam ents. 
Arthrosis degen- 
arative jo int 
disease)
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Grave
No.

Inven­
tory
No.

Sex Age C h a n g e s Diagnosis

29. 5005 m ale M at.
54— 58

L ipp ing o f  th e  cervical and lum bar 
v erteb ra l bod ies. O steo p h y tes on  the  
cerv ica l an d  lum bar in tervertebral 
jo in ts  ; b o n y  un ion  o f  those  betw een  
cerv ica l v erteb rae 3 and 4. A frag­
m en t h a d  d etach ed  from , then  fused  
a g a in  w ith  th e  upper m argin  o f  the  
b o d y  o f , lu m b ar vertebra 4. T he te n ­
d on  o f  th e  ex ten sor  d ig itorum  co m ­
m u n is m u scle  show s o ssifica tion  on  
th e  la te r a l con d ylu s o f  the right tib ia . 
O ste o p h y te s  on  th e  righ t p a te lla , at 
th e  in ser tio n  o f  th e  quadriceps fe- 
m o ris m u scle . Spurs on b o th  calcaneus 
b o n e s , a t  th e  site  o f  insertion  o f  
A c h ille s ’ten don

O steo a rth r itis  o f  
th e  sp in e  and  
k n ee. M arginal 
hernia . O ss ifica ­
tion  o f  lig a m e n ts .

38. 5011 m ale Mat.
43— 47

F e n e str a t io n  o f  r igh t p elv ic  bone. Cir­
cu m scr ib ed  im pression  o f  le ft p elv ic  
b o n e , w ith  th in n in g

P ressure a tro p h y ?

41. 5014 fe ­
m ale

Sen.
71— 75

L ip p in g  o f  cerv ica l and lum bar v e r te ­
brae. O steo p h y te s  on lum bar in terver­
teb ra l jo in ts . M arginal o steo p h y tes  
on th e  tubercu lar articu lar facets o f  
tw o  r ig h t  r ib s

S p on d y losis (o s te o ­
arth ritis o f  the  
sp in e  an d  co s to ­
v erteb ra l jo in ts)

44. 5016

_____
fe ­

m ale
A dult
30— 34

L ip p in g , 6 m m  h igh , on the  right side, 
on  a d ja c en t a sp ec ts o f  thoracic v e r ­
teb ra e  8 and 9. An im pression  4 x 8  
m m  in  size, 2 m m  deep , in the low er 
a sp e c t o f  thoracic  vertebra 8. T u b e­
ro s itie s  on  ad jacen t asp ects o f  lum bar  
v er teb ra  5 and sacrum

S p o n d y lo sis ,
S ch m o r l’s  hernia  
o steoch on d rosis

48. 5019 fe ­
m ale

Mat.
56— 60

M inor m argin al lipp ing on the lum bar 
v erteb ra l jo in ts

O steoarth ritis
(sp o n d y lo sis)

55. 5021 fe ­
m ale

Adult
24— 28

A n ter io r  w edging o f  lum bar vertebra 2. C om pression  frac­
ture  (e v e n tu a lly  
sp o n d y litis? )

56. 5022 fe ­
m ale

Mature
43— 47

L ip p in g , 1 to  2 m m  h igh , on  th e  a n te­
rior-superior m argin  o f  lum bar ver­
teb ra  5.

S p o n d y lo sis

57 /2 . 5024 m ale Adult
35— 39

C ircum scribed , shallow  im pressions in  
th e  superior and inferior aspects o f  
th e  b od ies o f  lum bar vertebrae 2 to  5.

S ch m orl’s hernia
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Pathological changes

a) Spondylosis, spondylarthrosis (hypertrophic spondylitis , osteoarthritis o f  the 
sp in e )

Severe sp o n d y lo s is  an d  sp o n d y la rth ro s is  o ccu rred  in  th e  sp ine o f  3 
in d iv id u a ls . T hese a re  described  in  d e ta il be low .

A  male aged 64 to 68 years (No. 4998, g ra v e  N o. 22) show ed o steo p h y te  
fo rm a tio n , a t th e  su p e r io r  and  inferior c ircu m feren ces o f th e  cerv ica l v e r ­
te b ra e  4 to  7. A t s ite s , th e  osteophy tes coalesced  to  a m ass, a t  o th e r  sites th e y  
fo rm e d  p ro tu b e ran ces  a n d  spurs (F ig . 1 ) .  T h e  o s teo p h y tes  a t  th e  su p erio r 
m a rg in s  of th e  4 th  a n d  5 th  cervical v e r te b ra e  co n tin u e  in  th e  superio r v e r te b ra l 
n o tc h  and  thus n a rro w  th e  in te rv e rte b ra l fo ram en . T he le ft a r tic u la r  face ts  
o f  th e  4 th  and  5 th  c e rv ic a l v erteb rae  a rc  w id en ed  b y  o s teo p h y tes  an d  are  
th e re fo re  m uch la rg e r  th a n  th e  c o n tra la te ra l, in ta c t  face ts . The a ffec ted  a r t i ­
c u la r  facets are w o rn  d o w n  and  porous (F ig . 2 ) .  T h e  r ig h t lu m b o sacra l jo in t  
show s evidence o f sev e re  sp o n d y larth ro sis . T h e  eno rm ous o steo p h y te  o rig in a tin g  
fro m  th e  inferior a r t ic u la r  process of th e  5 th  lu m b a r  v e r te b ra  b ridges over 
th e  a rtic u la r  space a n d  a lm o s t com pletely  covers th e  a rtic u la r  process o f th e  
sa c ru m  (F ig . 3 ) .  T h e  o th e r  jo in ts  of th e  lu m b o sa c ra l reg ion  show  less severe 
sp o n d y lo tic  changes. O n  th e  affected side o f  th e  5 th  lu m b ar v e r te b ra  th e  
a r t ic u la r  process is c o n s id e ra b ly  w idened, th e  a r tic u la r  su rface is w orn  dow n 
a n d  porous (F ig . 4 ) .

A  male aged 54 to 58  years  (No. 5005, g ra v e  29) has o steo p h y tes  a t  th e  
a n te r io r  m argin o f th e  ce rv ica l v erteb rae  ; th o se  on th e  b o d y  o f th e  cerv ical 
v e r te b ra e  5, 6 an d  7 e x te n d  also in to  th e  v e r te b ra l  n o tch es, narrow ing  th e re b y  
th e  in te rv e r te b ra l fo ra m e n . O steophy te  fo rm a tio n  is v isib le  a t  th e  m arg in  
o f  th e  in te rv e r te b ra l jo in t s  betw een  th e  2 n d  an d  5 th  cerv ical v e r te b ra e  on 
th e  le f t  side, and  b e tw e e n  th e  3rd and  4 th  ce rv ica l v e rte b ra e  on th e  r ig h t 
s ide . T hose betw een  th e  3 rd  and  4 th  cerv ica l v e r te b ra e  show  b o n y  un ion  on 
b o th  sides (F ig . 5 ) .  A s a re su lt of m arg in a l o s te o p h y te  fo rm atio n , th e  le ft 
in te rv e r te b ra l a r t ic u la r  fa c e t of th e  3rd c e rv ica l v e r te b ra  is ab o u t 4 tim es 
th e  size of the  u n a ffe c te d  r ig h t a rticu la r fa c e t. T h e  affected  a r tic u la r  face t 
is w o rn  dow n and  p o ro u s  (F ig . 6 ). On th e  lu m b a r  v e r te b ra e  th e  o s teo p h y tes  
in c rea se  in  size d o w n w a rd s , p ro tru d in g  b y  10 m m  a t  sites (F ig . 7 ) .  F rom  
th e  su p erio r m arg in  o f  th e  4 th  lu m b ar v e r te b ra l  b o d y  a piece, 12 X 4 m m  
in  size , had  d e tach ed , th e n  form ed a b o n y  u n io n  w ith  th e  v e r te b ra l bo d y  
( F ig .  8 ) .  We believe th is  change to  be a m a rg in a l h e rn ia . Schinz  e t  a l . [13] 
e x p la in  its  d eve lopm en t in  th e  following w ay . In so fa r  as th e  cartilage  covering 
th e  v e r te b ra l body  b re a k s  n e a r  th e  m arg in , c a rtila g in o u s  tissue  will underm ine  
th e  v e r te b ra l m arg in  b y  p e n e tra tio n  th ro u g h  th e  ho le  fo rm ed  and  m ay  d e tach  
i t  co m p le te ly  from  th e  v e r te b ra l  body. A c o n d itio n  s im ila r to  fra c tu re  arises. 
L a te r ,  th e  de tached  f ra g m e n t is fixed  to  th e  v e r te b ra l b o d y  by  spongious
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Fig.  1. S p o n d y lo s is , sp o n d y la rth ro sis  (hyp er tro p h ic  sp o n d y lit is , o steoarth ritis o f  th e  sp in e ).
A n ter io r  v ie w  o f  cerv ica l v er teb ra e  4 to  7 o f  a m a le  aged  64  to  68 years (N o . 4 9 9 8 )

Fig. 2. S p o n d y lo s is , sp o n d y la rth ro sis , o steoch on d rosis . S u p er io r  a sp ect o f  the  v e r te b r a e  sh o w n
in Fig. 1

Fig. 3. S ev ere  o steo a rth r itis  o f  th e  r igh t lu m b osacra l j o in t .  P oster io r  v iew  o f  th e  sp in e  (N o .
4998)
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Fig.  4. S ev ere  sp o n d y la r th ro sis  (o steo a rth r itis ) on  th e  r ig h t  side. The lum bar v er te b r a  5 sh ow n  
in  Fig. 3. turned  u p sid e  d o w n  (N o . 4998)

Fig. 5. S p o n d y lo s is , sp o n d y la r th ro sis  (hyp er tro p h ic  sp o n d y lit is , o steo a rth r itis  o f  th e  sp in e). 
B o n y  u n ion  o f  o s te o p h y te s  on cerv ica l v e r te b r a e  3 to  4. (N o . 5 0 0 5 )
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b ig. 6. S p o n d y lo sis , sp o n d y la rth ro sis  (h y p er tro p h ic  sp o n d y lit is , o steo a rth r itis ). S u p er io r  a sp ect  
o f cerv ica l verteb ra  3 sh o w n  in Fig. 5. T h e  le f t  articu lar fa c e t  in creased  to  fou rfo ld  i t s  or ig in a l 

size b y  m argin al o s te o p h y te s  (N o . 5005)

Fig.  7. S p o n d y lo sis , sp o n d y la rth ro sis , B a a s tr u p ’s d isea se . P osterior-r igh t v ie w  o f  lu m b ar
v e r te b r a e  (N o. 5 005)

Fig. 8. S p o n d y lo sis  (h y p er tro p h ic  sp o n d y lit is ) . M arginal h ern ia  a t  the su p er io r  m arg in  o f  
lu m b ar v erteb ra  4 . A nterior v ie w  (N o . 5005)

tissu e  and  th e  m arg in  in th is  a re a  show s o s te o p h y te  fo rm a tio n . T h i s was 
d em o n strab le  also in  ou r case. T h e  lu m b a r sp inous processes a re  w idened  
an d  those  o f th e  lu m b a r v e r te b ra e  2 to  4 are  in  c o n ta c t w ith  o n e  a n o th e r. 
T h e  con tag ious surfaces are  w orn  dow n (F ig . 7 ) .

A  fem ale  aged 71 to 75 yea rs  (No. 5014, g rav e  41), show s o s te o p h y te s  
a t  th e  u p p e r m arg in  o f th e  fovea d en tis  o f th e  a tla s . T here  is a sm a ll osteo ­
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p h y te  on the  apex o f  th e  d en s  ep istrophei, a n d  o s teo p h y tes  on th e  a d jacen t 
a n te r io r  m argins o f  th e  c e rv ica l v e rteb rae  6 a n d  7. T he costa l tra n sv e rsa l 
fo v e a  o f  the  11th th o ra c ic  v e r te b ra  is w idened  b y  o s teo p h y tes . O n th e  a n te rio r  
m a rg in  of the lu m b a r v e r te b ra e  4 and 5 th e re  a re  m arg in a l sp u rs , 2 to  3 m m  
h ig h . O steophytes in c re a s in g  in  size d o w n w ard  a re  visib le on th e  lu m b a r 
v e r te b r a e  and th e  s a c ru m , w idening th e  a r t ic u la r  facets.

b) Arthrosis ( osteoarthritis , hypertrophic arth ritis , degenerative arthritis)

O steo arth ritis  (a r th ro s is )  d id  no t se rio u sly  e ffec t an y  o f  th e  p erip h eria l 
j o in t s .  M ost of th e  c h a n g e s  w ere  no ted  in  th e  p e r ip h e ria l jo in ts  o f  th e  su b jec t 
w h o  h a d  severe o s te o a r th r i t is  of the  spine as w ell.

F ig .  9.  S p in a  bifida o ccu lta  in  th o r a c ic  vertebrae 11 an d  12 . M ale  aged  42 to  46 y ea rs . T h oracic  
v erteb ra e  10  t o  12 and lum bar v e r te b r a  1. (N o . 5018)

I n  one of th em  (m a le  N o . 4998, from  g ra v e  22) th e  acrom ial a r tic u la r  
f a c e t  o f  th e  clavicle a n d  th e  acrom ial facet o f  th e  scap u la  shows o s te o a rth r itis . 
T h e  s ty lo id  process o f th e  le f t  u ln a  and the  v o la r  a sp e c t of th e  u ln a r  c a p itu lu m  
lik e w ise  display o s te o p h y te s . In  bo th  fem urs th e  in te rco n d y lo id  fossa is 
s e p a r a te d  from  th e  a r t ic u la r  surface by  a b o n e  rid g e , 1 to  2 m m  h igh .

Likew ise, o s te o a r th r i t is  involv ing  sev era l jo in ts  is d em o n strab le  on  th e  
s k e le to n  o f a male aged 54 to 58  years  (No. 5005, g ra v e  29), w hose sp ine  show s
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sev ere  p a th o lo g ica l changes. T h e  acrom ial a r tic u la r  face t of the  r ig h t c lav icle  
is w id e n e d  b y  a tu b e ra l exostosis . T he la te ra l  p a r t  o f th e  ac ro m io n  o f th e  
r ig h t scap u la  is w idened an d  w orn dow n. O steo p h y tes  are  v isib le  on th e  
m a rg in  o f  th e  r ig h t u ln a r  c a p itu lu m . E x ostoses v a ry in g  in  h e ig h t fro m  2 to  
3 m m  a re  found a t  th e  m arg in  o f th e  iliac tu b e ro s itv , la te ra l la b iu m  o f th e  
iliac  c re s t, as well as on th e  tu b e r  ischii.

c) Pressure atrophy in  the iliac bone

T h e  r ig h t iliac bone o f a male aged 43 to 47 years  (No. 5011, g rav e  38) 
h a d  th in n e d  cen tra lly . A n open ing , 15 X 20 m m  in  size, w ith  ir re g u la r  o u tlin es ,

Fig. 10.  P ressure a trop h y  o f  u n k n o w n  cau se  in  b o th  p e lv ic  b o n es o f  a m a le  a g ed  43 to  47
yea rs (N o . 5 011)

is v isib le  in  th e  cen tre  o f  th is  area . O pposite  to  th is  a rea  th e  le f t  iliac  bone 
e x h ib its  an  im pression , 20 X 40 m m  in size ; here  th e  b one  h a d  th in n e d  
(F ig . 1 0 ).

d) Compression fracture o f  a vertebra

T h e 2nd  lu m b ar v e r te b ra  of a fem ale aged 24 to 28 years  (N o. 5021, g rave 
55) show s w edging a n te r io r ly . T he v e r te b ra l b o d y  has a h e ig h t o f  20 m m  
d o rsa lly  an d  3 m m  a n te r io r ly . O steo p h y tes  are  v isib le  to  p ro tru d e  12 m m  
fro m  th e  an te rio r-su p erio r p a r t  o f th e  v e r te b ra  (F ig . 11). T h e  b o d y  o f th e

6 Acta Morphologic« IX/2.
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Fig.  11. C om pression fr a c tu r e  o f  lu m b a r  verteb ra  2. F e m a le  ag ed  24 to  28 years.
v erteb ra  12, lu m b a r  v e r te b r a e  1 to  ?• w ith  g ib b u s  fo rm a tio n . (N o . 5021)

T h oracic

Fig. 12.  Sup erior v iew  o f  lu m b a r  v e r te b r a  2, sh ow in g  o s te o p h y te s  a t  the  an terior-su p erior
m arg in  (N o. 5021)
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v e r te b ra  superior to  i t  f its  in to  th is  lip p in g . As a re su lt of th e  co m p ress io n  
f ra c tu re  o f  th e  2nd  lu m b a r  v e r te b ra , th e  cu rv e  o f  th e  spine has a lte re d  a n d  
th e re  is a gibbus a t  th e  level o f th e  b ro k e n  v e r te b ra  (F ig . 1 2 ). T h e  c h a n g e s  
in  th e  2 n d  lu m b ar v e r te b ra  ap p e a r to  h av e  b e e n  caused b y  a co m p ressio n  
f ra c tu re  o r ev en tu a lly  b y  spon d y litis .

e) Orbital cribra

T h e  left o rb ita l a sp ec t o f th e  f ro n ta l  b one  is p e rfo ra ted  like a s iev e  in  
a m ale aged 54 to 58 years  (No. 4997, g rav e  19).

Developmental anom alies and anatom ical variations

a) Occult sp in a  b ifida

O ccu lt sp ina b if id a  occurs m o st com m only  in  th e  lum bosacra l ju n c tio n  
o f  th e  sp ine, w hereas i t  is unco m m o n  in  th e  d o rsa l area. F o r th is  re a so n  we 
th in k  i t  w orth  while to  describe th is , o th erw ise  m ost com m on, c h an g e . T he 
a rc  o f  th e  thoracic  v e r te b ra  11 d id  n o t  u n ite  p o s te rio rly  and  no sp in o u s p rocess 
w as fo rm ed  in th e  male aged 42 to 46  years  (N o. 5018, grave 46). T h e  a rc  of 
th e  th o rac ic  v e rte b ra  12 d id  n o t u n ite  p o s te r io r ly  and  only th e  le f t  p a r t  of 
th e  a rc  to o k  p a r t in  th e  fo rm atio n  o f  th e  ru d im e n ta ry  spinous process (  F ig . 9 ) .

b) Transitory lumbosacral vertebra

T h e  v e rte b ra  a t  th e  lu m b o sac ra l ju n c tio n  o f a male aged 2 8  to 32 
yea rs  (N o. 5000, g rav e  24) is w idened  a n d  in c rea sed  in size a t  th e  lo w er p o r­
tio n  o f  th e  tra n sv e rsa l process. T he a r tic u la r  fa c e t is sm aller on th e  le f t  side. 
T h e  face ts  are in  c o n ta c t w ith  th e  la te ra l  m ass o f  th e  sacrum . T h e  a rc  o f  th e  
t r a n s i to ry  v e r te b ra  is p a te n t  p o s te rio rly .

c) Spondylo lysis

T h e  arc o f lu m b a r  v e r te b ra  5 o f  an  in d iv id u a l aged 16 to 17 yea rs  (No. 
5020, g rave  53) show s a cleavage a long  th e  p a rs  in te ra rticu la ris . A cco rd in g  
to  B ro c h e r  [5], in  E u ro p e a n  peop le  th is  ch an g e  h as  an incidence o f  5 p e r  cen t 
a n d , accord ing  to  o rth o p aed ic  s ta tis t ic s , spondy lo lysis  o r sp o n d y lo lis th e s is  
is responsib le  fo r 10 p e r cen t o f th e  cases o f  sac ra l pain .

d) In tercondyloid foram en

In te rc o n d y lo id  fo ram en  occurs in  b o th  h u m eri of a male aged 49 to 
53 y e a rs  (No. 4993, g rave  5) an d  in  th e  le f t h u m eru s  o f a male aged 52 to 
56 yea rs  (No. 5004, g rav e  28).

6*
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e) Variations o f  the transversal fo ra m en

I n  a fem ale aged 42  to 46 years  (N o. 5002, g rave 25) th e  tra n sv e rsa l 
fo ra m e n  on th e  r ig h t  s ide  o f  th e  cervical v e r te b r a  5 is m erely a ro u n d  open ing , 
2 m m  in  d iam ete r.

I n  a fem ale aged 3 0  to 34 years (N o. 5016, g rave 44) th e  r ig h t  t r a n s ­
v e rs a l fo ram en  fo rm s a com plex  o f in te rse c tin g  fo ram ina .

Discussion

T h e resu lts  o f  th e  paleopatho log ica l s tu d ie s  on th e  copper age rem ain s 
o f  A lsóném edi do b y  th em se lv es  n o t suffice  to  d ra w  conclusions o f  a n y  g rea t 
d e ta i l  as to  th e  p u b lic  h e a lth  re la tions o f  th is  p o p u la tio n . C om parison  w ith  
th e  re su lts  of s im ila r in v e s tig a tio n s  will, h o w e v e r, m ak e  i t  possible to  d e te rm in e  
w h e th e r  in  a ce rta in  p e rio d  h ea lth  co n d itio n s  h a d  im proved  or d e te r io ra te d . 
G ood  h e a lth  re la tio n s  a re  u sua lly  c h a ra c te r iz e d  b y  a low in fa n t m o r ta li ty  
r a te  a n d  b y  h igh  age. I n  Table I V  we h av e  c o m p a re d  th e  m o rta lity  r a te  o f th e  
p o p u la tio n  of A lsóném edi w ith  th a t  of th e  c o p p e r  age p o pu la tion  o f P o lg á r— 
B a s a ta n y a ;  b o th  cem ete ries  have been  e x p lo re d  alm ost co m ple te ly . T he 
tw o  p o p u la tio n s  h a d  liv ed  in  th e  copper ag e , b u t  geographically  so d is ta n t 
f ro m  each  o th e r t h a t  a n y  c o n ta c t b e tw een  th e m  was unlikely. Y e t, th e ir  
m o r ta l i ty  ra te s  w ere p ra c tic a lly  id en tica l, su g g e s tin g  th a t  th e  liv ing  co n d itio n s 
a n d  h e a lth  re la tio n s , to o , w ere closely s im ila r  in  th e  tw o p o p u la tio n s .

Table IV

Comparative analysis o f  the age incidence in two copper age cemeteries

Site of excavation
A g e r o u p s

Infant I. Infant II. Juvenile Adult Mature Senile

A lsóném edi ................................. 17.2 3.4 13.8 34.3 20.7 10.3

Polgár— Basatanya ................. 11.1 6.9 14.5 33.3 29.7 4.1

I n  connection  w ith  th e  ev a lu a tio n  o f  p a leo p a th o lo g ica l re su lts  i t  is to  
be  m e n tio n e d  th a t  th e  av e ra g e  life sp a n o f  b o th  sexes was 30.5 y ea rs  a n d  th a t  
th e  su b je c ts  20 y e a rs  o f  age h ad  a life e x p e c ta n c y  of 32.2 an d  34.1 y ea rs , 
re sp e c tiv e ly . W e do n o t  w ish  to  deal here  w ith  th e  p o ten tia l causes o f  d e a th , 
b u t  i t  h as  to  be m e n tio n e d  th a t  foetal b o n es  w ere found  in  the  p e lv is  o f a 
fe m a le  skele ton  fro m  g ra v e  44 (No. 5016). T h e  w om an  h ad  o b v io u sly  d ied  
d u r in g  p reg n an cy  a t  th e  age o f 30 to  34 y e a rs . I t  is questionab le  w h e th e r or 
n o t  d e a th  has been  in  c a u sa l re la tionsh ip  w ith  p reg n an cy . T he sam e sk e le ton  
show s v e r te b ra l ch an g es d isp ro p o rtio n a te ly  se v e re  fo r th e  w om an’s age.
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T h e p a tho log ica l changes fo u n d  in  10 o f  th e  skeletons e x a m in e d  are 
p re se n te d  in  Table V.

Table V

Summary o f  the changes fourni

M a l e n F m a l e 8
Combined

nD i a g n o s i s Adult Mature Senile Adult Mature Senile
n n n n и n

l l

S p o n d y lo s is ........................................................

S p o n d y la r th r o s is ...............................................

l

l

l

l

2

1

l

l

s
4

O ssification  o f  l i g a m e n t s ........................... l l 2

l l 2

Schm orFs hernia ............................................  1 l l 3

l 1

i l

P ressu re  a tr o p h y ............................................. l 1

C om p ression  fra c tu r e  o f  a v e r te b r a .. 1 1

T o ta l ..........  1 5 t 3 t 4 21

A s seen, in  th e  10 in d iv id u a ls  10 d iffe re n t pathological c o n d itio n s  h av e  
been  es tab lish ed  in  21 cases ; each  one o f  six  ind iv iduals show ed one p a ­
tho log ica l cond itio n , 4 show ed 3 or 4 s im u ltan eo u sly .

M ost o f  th e  patho log ica l changes o ccu rred  in  th e  spine. T h is f in d in g  is 
in ag reem en t w ith  the  view  o f Ac k e r k n e c h t  [1] th a t  o s teo a rth ritis  (spondy losis  
and  a rth ro sis) o f th e  spine is th e  m o st fre q u e n t change ; th is  co n d itio n  
was w ide-sp read  even in  th e  b ig  rep tile s  o f  th e  geological m id d le  age. The 
signs o f  a r th r it is  d e tec ted  in  skele tons from  d is ta n t geological a re a s  in d u ced  
A n d e r so n  to  claim  [2] th a t  a r t ic u la r  d iseases are  th e  o ldest an d  m o s t w ide­
sp read  ske le ta l changes. P a leo p a th o lo g ica l re sea rch  revealed a h ig h  inc idence  
o f o s te o a rth r itis  in P ith e c a n th ro p u s , m an  of N ean d erth a l an d  H om o sapiens  
fo ss ilis . A decisive role has to  be a t t r ib u te d  to  co n stitu tio n a l fa c to rs  in  th e  
genesis o f these  diseases, as such  fac to rs  d id  n o t change for th o u s a n d s  of 
y ea rs , w hereas th e  diseases caused  b y  b a c te r ia  and  v iruses a re  s u b je c t to  
c o n tin u o u s  v a r ia tio n s , as a re su lt o f th e  m u tu a l a d a p ta tio n  o f  b o th  the  
o rg an ism  an d  the  pa thogen .

T he incidence  o f pa th o lo g ica l sk e le ta l changes in th e  a d u lt  p o p u la tio n  
(28 ad u lts ) w as 35.7 per cen t, as 10 a d id ts  show  such changes.

O f th e  21 cases o f 10 d iffe ren t changes occurring  in  10 in d iv id u a ls , 20 
m ay  be  considered  to  have  been  due  to  d isease, w hereas one m ig h t have
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b e e n  caused b y  in ju ry . F o u r  subjects h a d  su c h  v e r te b ra l changes t h a t  th e y  
m u s t  h av e  been  u n a b le  to  w ork.

To su p p lem en t th e  resu lts  of p a leo p a th o lo g o ca l stud ies we sh a ll now  
d iscuss b riefly  th e  g e n e ra l an th ropo logy  o f  c o p p e r  age p o p u la tions. (As to  
o u r  p rev ious s tu d ie s , see 10, 11).

T here  are tw o  ty p e s  o f an th ro p o lo g ica l c h a ra c te r  in  th e  A lsóném edi 
c o p p e r age p o p u la tio n . T hose  of the  f ir s t  ty p e  a re  o f sm all-m edium  s ta tu re , 
h a v e  a do licho-m esocran ic  sku ll and  a lep to -m eso p ro so p ic  face. T h e  sk e le ta l 
b o n es  are fine a n d  th e  c o n s titu tio n  is g rac ile , lep tosom ic. This ty p o lo g ica l 
e lem en t m ay be co n sid e red  to  be a local v a r ia t io n  o f th e  m ed ite rran ean  race , 
w ith  b rach y c ran ie  e le m e n ts . The second ty p e  is ch aracterized  b y  m ed iu m , 
ta ll-m e d iu m  s ta tu re , a  m eso -b rachycran ic  sk u ll an d  a m eso-lep toprosop ic  
face . T he ske le ta l b o n es  a re  of m edium  s tr e n g th , th e  co n stitu tio n  is p icn ic- 
a th le tic . This ty p e  is th e  a tla n to -m e d ite rra n e a n  v a r ia n t  o f the  m e d ite rra n e a n  
ra c e , w ith  a seco n d ary  a d m ix tu re  o f a b ra c h y c ra n ie  elem ent. A n th ropo log ica l 
an a ly s is  accord ing  to  age an d  sex suggests th e  b asic  ty p e  to  h a v e  b e e n  a 
do lichom orph ic  one, m o d ified  by th e  a p p e a ra n c e  o f  a b rach y cran ie , b ra c h y - 
m o rp h o u s  elem ent.

T h e  aim  o f th e  pa leopa tho log ica l s tu d ie s  w as to  supp lem ent th e  u su a l 
an th ro p o lo g ica l re c o n s tru c tio n  b y  b io logical re c o n s tru c tio n . D em o g rap h ica l, 
an th ro p o lo g ica l a n d  paleo p a th o lo g ica l re c o n s tru c tio n , to g e th e r w ith  a rch eo lo ­
g ica l reco n stru c tio n , w ill fu rn ish  th e  basis fo r  a fu lle r in fo rm ation  as to  th e  
p o p u la tio n  in  a g iv en  co lo n y  liv ing in  a c e r ta in  e ra . S im ilar stud ies o f  sev era l 
cem eteries  will m ak e  b io log ica l reco n stru c tio n  a n d  its  in te rp re ta tio n  possib le . 
T h is  s tu d y  has b een  in te n d e d  to  c o n tr ib u te  som e d a ta  to  such fu tu re  w ork .

Summary

Pathological changes and anatom ical variations h a v e  been studied on skeletons found  
in  a copper age cem etery a t Alsóném edi.

A s to the anthropological characteristics, th e  pop u lation  belonged to th e  E uropoid  
group, showed two variants o f  th e  Mediterranean typ e , m ixed  w ith  a brachymorphic com ponent.

M ost pathological changes occurred in the vertebrae. Besides osteoarthritis o f  the  
sp ine, one case of m arginal herniation and one case o f  vertebral compression were revealed. 
T he peripheral jo ints show ed on ly  degenerative osteoarth ritis  (arthrosis) of m ild nature.

The total num ber o f  ind ividuals unearthed w as 43 ; am ong these, 10 adults show ed  
10 d iagnostically  different sk eleta l changes, an incidence o f  35.7 per cent.
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РЕЗУЛЬТАТЫ  ПАЛЕОПАТОЛОГИЧЕСКИХ ИССЛЕДОВАНИЙ СКЕЛЕТОВ ИЗ 
МЕДНОГО ВЕКА, ОБНАРУЖ ЕННЫ Х ПРИ РАСКОПКАХ В АЛШ ОНЕМЕДИ

(НЕЦЕЛЬСКАЯ КУЛЬТ!» РА)
Г. ГАШПАРДИ и Я. Н Е М Е Ш К Е РИ

Авторы исследовали патологические изменения и анатомические варианты на ске­
летах из медневекового могильника, раскрытого в ходе раскопок в Алшонемеди.

Антропологическую характеристику исследованной популяции представляет в 
пределах европидного форменного круга комплекс двух видоизменений средиземномор­
ского типа, смешанный брахиморфным компонентом.

Больше всего патологических изменений наблюдались на позвоночном столбе. 
Наряду со спондилозом и артрозом позвоночного столба в одном случае наблюдалась 
краевая грыжа, а в другом случае компрессионный перелом позвонка. На суставах конеч­
ностей наблюдался только незначительный артроз. В одном случае была установлена 
вызванная внешним давлением атрофия вертлужной впадины, которая на одной стороне 
обусловливала окончатость вертлужной впадины.

Из 43 скелетов могильника можно было установить на скелетах 10 взрослых лиц 
10 диагностически обособляемых патологических изменений, что соответствует 35,7°/0-ой 
частоте.

PALÄO PATH O LO G ISCH E U N T E R SU C H U N G E N  D E R  S K E L E T T F U N D E  A U S D E R  
K U P F E R Z E IT  (P É C E L E R  K U L T U R ), F R E IG E L E G T  IN  A L SÓ N ÉM ED I

G. GÄSPÄRDY und  J .  N E M E S K É R I

Verfasser untersuchten an den Skelettfunden des in Alsónémedi freigelegten  kupfer­
zeitlichen Friedhofes die pathologischen Veränderungen und die anatom ischen V ariationen .

D as anthropologische Charakteristikum der untersuchten Population v ertr itt im  
Rahm en des europiden Form enkreises ein K om plex  von  zwei Varianten des m editerranen  
T yps, der m it einem  brachym orphen K om ponenten gem ischt ist.

D ie m eisten  pathologischen Veränderungen wurden an der W irbelsäule beobachtet. 
N eben F ällen  von  Spondylosen und Arthrosen der W irbelsäule wurde in e inem  F all Rand­
hernie und in  einem  anderen Kom pressionswirbelbruch beobachtet. In den G liedm aßgelenken  
waren nur Arthrosen geringen Grades zu beobachten. In einem  Fall wurde die durch  äußeren 
Druck hervorgerufene A trophie der H üftpfanne festg este llt , die auf einer Seite zur F enestration  
der H üftpfanne geführt h atte .

A n den Skeletten von  10 Erwachsenen des 43 Individuen erhaltenden F ried hofs konnten  
10 diagnostisch  differenzierbare pathologische Veränderungen fcstgestellt w erden , was einer 
35,7% igen H äufigkeit entspricht.

Dr. Géza GÁspÁr d y , Budapest I I .  Frankel Leó u. 19 — 21 ., H ungary  
Dr. János N em esk éri, B udapest, V I. Bajza u. 39., H ungary.
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