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Evidence for stone age 
cranial surgery 
In 1996 an exceptionally well preserved 
skeleton was excavated at the stone age bur
ial site of Ensisheim (Alsace). The cranium 
of the buried individual shows clear evi
dence of two trepanations ( surgically creat
ed holes in the skull). Signs of long-term 
healing indicate that this type of intra vitam 
surgical intervention was skilfully practised 
more than 7,000 years ago. Our findings 
from the Ensisheim skeleton represent the 
earliest unequivocal evidence of healed 
trepanations yet discovered. 

The Neolithic burial site of Ensisheim is 
among the best documented necropoles of 
early agriculturalists in France1• Its archaeo
logical context is representative of younger 
linear pottery (520~900 BC) in central 
Europe. Burial number 44, discovered in 
September 1996, contained the well
preserved remains of a man who died at 
roughly 50 years of age. Grave goods assign 

a date of 5100-4900 BC typologically and a 
14C-estimation of the age of the human 
bones validates the archaeological data 
(Utrecht 14C laboratory sample UtC-5406: 
155±39 radiocarbon years before present, 
- 5100 BC). 

Trepanation is the surgical removal of 
sections of the cranial vault during life2• The 
skull from burial 44 has two of these surgi
cal openings, both of which show clear 
evidence of healing (Fig. 1). The anterior 
opening shows solid and complete osseous 
restoration of the defect by bony healing. 
The posterior opening shows only partial 
healing. Restored surfaces are quite thin in 
places, probably due to the enormous size 
of the defect. As a rule, for osseous defects 
larger than 5 cm in diameter, residual open
ings are left in modern clinical cases3'4• If 
complications such as haemorrhage, brain 
damage, wound infection or meningitis do 
not occur after craniotomy, and if primary 
bone healing takes place, reactive processes 
fail to develop and long-term survival is 
observable5•6• 

Holes in ancient skulls may be caused by 
infections, tumours, fractures, post-mortem 
animal activities, damage during disinter
ment or by selective erosion2'6• All of these 
defects can resemble trepanation openings 
on superficial investigation. In the present 
case, diagnosis is unequivocal. Our findings 
clearly indicate that the individual under
went intra vitam surgical treatment twice, 
either consecutively or simultaneously. 

Field studies on trepanation provide 
valuable insights for reconstructing the 

Figure 1 a, Photograph of the cran ium, lateral view. b, Three-dimensional computed-tomography 

reconstruction of the cranium, superior view (details of the technical procedures are available on request 

from the authors). The two trepanations are quite similar in shape. The anterior, smaller trepanation 

(6.5 x 6.0 cm) is located in the fronta l bone, nearly reaching the coronal suture, and extends slightly 
more to the right side of the cranium. The orifice is closed completely by advanced reactive bone 

development. The larger, rhombic trepanation (9.5 x 9.0 cm) extends over both parietal bones, with 
larger portions on the left side of the cranium. Two- and three-dimensional computed-tomography 

reconstructions of the cranium show complete consolidation at the borders of the trepanation with 

increased sclerosis. 
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motives for such neurosurgery7• In native 
African communities, there are traditionally 
two motives for trepanations: therapeutic, 
for head injuries such as fractures; or 
'magical' /spiritual therapy, for head (brain) 
disorders such as persistent headaches, 
epilepsy, intracranial tumours, and mental 
disease. Motives inferred for the execution 
of trepanations in prehistoric times must 
necessarily remain speculative. In the man 
from burial 44, we could not find any indi
cations of ailments requiring therapeutic 
measures, but their existence cannot be 
ruled out. 

Trepanations are among the most fasci
nating surgical operations in human history 
executed in both the Old and New 
Worlds8•9• Up to now, claims to cases pre
dating the Late Neolithic age10•11 have been 
highly dubious. The case we describe is 
exceptional for several reasons: it appears to 
be the oldest healed neurosurgical opera
tion known worldwide, its technical realiza
tion testifies to the high craftsmanship and 
well-founded anatomical knowledge of the 
surgeon, and the success of the unusual 
trepanations is established by the long 
survival of the 'patient'. 
KurtW.Alt 
Institute of Human Genetics and Anthropology, 

Freiburg University, Breisacher Strasse 33, 

D-79106 Freiburg, Germ any 

e-mail: alt@uni-freiburg,de 

Christian Jeunesse 
Service Regionale de l'Archeologie d'Alsace, 

Pala is du Rhin, 2 Place de la Republique, 

F-67082 Strasbourg, France 

Carlos H. Buitrago-Tellez 
Rudiger Wachter* 
Department of Diagnostic Radiology, 

*Department of Craniomaxillofacia l Surgery, 

Freiburg University, Hugstetter Strasse 55, 

D-79106 Freiburg, Germany 

Eric Boes 
Laboratoir d'Anthropologie, University of Bordeaux, 

Avenue de Faculte, F-33405 Tallence Cedex, 

Bordeaux, France 

Sandra L. Pichler 
Department of Prehistory, Frei burg University, 

Belfortstrasse 21, D-79085 Freiburg, Germany 

I . Jeunesse, C., Lambach, F., Mathieu, G. & Mauvilly, M. Cah. Ass. 

Promot. Rech. Archeol. Alsace 9, 8 1- 88 ( 1993). 

2. Lisowski, F. P. in Disease in Antiquity (eds Brothwell, D. R. & 

Sandison, A. T.) 651-672 (Thomas, Springfield, 1967). 

3. Persson, K. M., Roy, W. A., Persing, J. A., Rodeheaver, G. T. & 

Winn, H . R. J. Neurosurg. 50, 187-197 (1979). 

4. David, D. J., Poswillo, D. & Simpson, D. The Craniosynostoses 

(Springer, Berlin, 1982). 

5. Horwitz, N. H . & Rizzoli, H. V. Postoperative Complications of 

Jn tracranial N eurological Surgery (Williams & Wilkins, 

Baltimo re, 1986). 

6. Pahl, W. M . Altiigypcischc Schadelchirurgie (Fischer, Stuttgart, 

1993). 

7. Margretts, E. L in Disease it1 Antiquity ( eds Brothwell, D. R. & 

Sandison, A. T.) 673-701 (Thomas, Springfield, 1967). 

8. Bakay, L. An Early History of Craniotomy (Thomas, Springfield, 

1985). 

9. Rogers, S. L. Primitive Surgery (Thomas, Springfield, 1985). 

10. Piggott, S. Proc. Prehist. Soc. 6, 11 2- 133 ( 1940). 

l l. Ullrich, H. & Weickmann, F. Anthrop. Anz. 29, 261- 272 

( 1965). 

NATURE I VOL 387 I 22 MAY I 997 


	Evidence for stone age cranial surgery

