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ABSTRACT  

Archaeological evidences of trepanation during the European Bronze Age are numerous, and testify a wide 

application of neurosurgical practices during Prehistory. In some particular cases, trepanations may be 

associated with other peculiar evidences concerning funerary practices. The aim of this paper is to present 

the case of a woman from the Recent Bronze Age site of Castello del Tartaro (Verona, Italy), who was 

buried in a prone position and whose skeletal remains presented evidences of a probable frontal trepanation. 

The association between a deviant burial and a trepanation could be of interest in better understanding the 

history and the perception of neurosurgical practices during Prehistory.  

 

Key words: trepanation; head injury; Recent Bronze Age; Italy; deviant burial; prone burial; neurosurgery. 
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INTRODUCTION 1 

The practice of trepanation has been documented as one of the most ancient surgical intervention ever 2 

discovered, presenting almost worldwide evidences from Prehistory to more recent periods1–10. This practice 3 

is defined as the surgical removal of a portion of the neurocranium through different techniques with the aim 4 

to treat several typologies of disorders (epilepsy, fever, traumas or infections, cephalic disorders related to 5 

high intracranial pressure and others)11–15. Evidences of trepanations are momentous in the archaeological 6 

record, since they testify the presence and the evolution of neurosurgical practices throughout the history and 7 

prehistory of mankind; moreover, their association with other unusual findings is of particular interest, 8 

implying a peculiar context related to the practice itself5. Recent studies have shown cases of trepanation 9 

associated to other remarkable conditions, usually related to clinical circumstances, such as childbirth5, as 10 

well as to therapeutic or post-traumatic treatments, both on human and animals3,6,15–22; some cases of post-11 

mortem trepanations have also been reported, in which the procedure has been linked to pharmacological or 12 

thaumaturgical practices23. The association of peculiar funerary practices with evidences of trepanation could 13 

also represent a significant finding. Several scholars highlighted the archaeological relevance of deviant 14 

burials, i.e. burials characterized by funerary practices intentionally different from those of the same cultural 15 

area, usually interpreted in a negative connotation and reserved to individuals rejected by their societies, 16 

although this point might be questionable due to its interpretative nature24 . 17 

 18 

In the present study, we investigate the nature of a cranial lesion found on the skeletal remains of a woman 19 

from the Recent Bronze Age necropolis in Castello del Tartaro (Verona, Italy), who was intentionally buried 20 

in a prone position. Our aim is to evaluate a possible relation between the lesion and the unconventional 21 

funerary practice, and to verify whether the lesion could be interpreted as frontal trepanation. The association 22 

of an anomalous funerary practice and the evidence of a possible trepanation may represent an interesting 23 

case of study, contributing with a new evidence of neurosurgical treatments during Italian Bronze Age. 24 

 25 

MATERIALS AND METHODS 26 

Materials – Archaeological context 27 
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Excavations in Castello del Tartaro (Verona, Northern Italy) led to the discovery in 1989 of a necropolis of 28 

several hundred burials, dated to the Recent Bronze Age (14th-12th centuries BCE) and located about 100 29 

meters Northwest from the archaeological remains of a settlement. Likely other necropolis from the Recent 30 

Bronze Age Veneto, this site presents the coexistence of two different mortuary practices (inhumation and 31 

cremation)25,26. Burials are mostly oriented in West-East direction, and some of them are associated with 32 

burial goods (bronze rings, earrings and brooches). Several graves show clear differences in the funerary 33 

practice compared to the others from the same site, and can be thus defined as deviant burials. Among these, 34 

Burial 396 was also characterized by the presence of a sub-circular traumatic evidence, identified as a 35 

probable frontal trepanation. 36 

 37 

Methods 38 

The anthropological analysis of the skeleton from Burial 396 was carried out at the Laboratory of Archaeo-39 

Anthropology and Forensic Anthropology of the University of Ferrara (Italy). The human rests underwent 40 

through cleaning and restoration processes before the biological profile of the individual could be 41 

determined. Due to the fragmentation of the skeletal remains, estimation of the age at death was carried out 42 

on dental features (i.e., degrees of development, eruption, and wear)27–30, stages of ossification of cranial 43 

sutures29,31 and stages of epiphyseal-diaphyseal fusion29,30,32. Sex determination of the individual was 44 

performed by applying morphologic methods29,32,33. We undertook differential diagnosis of the traumatic 45 

lesion following classical anthropological standards11,34–39, in order to establish the nature of the wound and 46 

to assess whether it was inferred ante-mortem, peri-mortem or post-mortem. To this purpose, we have also 47 

conducted a microscopic study on the wound’s margins using a Leica Stereozoom© S6D stereomicroscope at 48 

12.5x magnification equipped with a digital camera for image acquisition. 49 

RESULTS 50 

Anthropological analysis have shown that skeletal remains from Burial 396 belonged to an adult female (25-51 

35 years of age), who was buried in a prone position, and East-West oriented. The skeleton was fragmented, 52 

yet the original burial position and anatomical connections were maintained: the right upper limb was 53 

observed to be aligned to the body, and the left one was located beneath the thorax, while the lower limbs 54 

were outstretched with the knees closed together, and the dorsal portion of the feet facing the ground (Fig. 55 
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1A); the head was oriented facing South. The body position undoubtedly indicates a prone deposition of the 56 

corpse.  Underneath the right humerus two bronze double-spiral pins were found, and a small amber bead 57 

was placed over the head (Fig. 1B). No pathological feature was detected, apart from some dental features 58 

(accented wear especially on incisors and canines; linear enamel hypoplasia on incisors, and visible pits of 59 

C1 dentition).   60 

Despite the poor conditions of preservation of the skeleton, we observed evidences of a penetrating injury on 61 

the left side of the frontal bone above the supraorbital margin (Fig. 2-3), exhibiting an oval shape and a 62 

tronco-conical section with irregular and rounded edges, as well as a slight introflexion inwards. The 63 

maximum diameter of the lesion (on transverse axis) measures 19 mm on the ectocranial surface and 12 mm 64 

on the endocranial surface. On the frontal view, the slope of the edge gradually decline close to the left tuber 65 

frontalis. A taphonomic origin of the hole was excluded by the bone pigmentation and its general features, 66 

while the total absence of healing or inflammatory processes suggests the peri-mortem nature of the 67 

injury34,36,37,40, and indicates that the woman did not survive the traumatic event.  68 

 69 

DISCUSSION 70 

The cranial wound shows features related to a perforating injury; more specifically, several typical traits of a 71 

trepanation have been observed. The oval shape and the rounded margins of the lesion, along with the slight 72 

introflexion from the outer table to the endocranial vault may indicate a trepanation applied with scraping 73 

technique. This procedure is the most ancient documented typology of trepanation11 and is usually performed 74 

using mineral, shell or metal scrapers, which produce rounded and oval openings in the neurocranium due to 75 

a controlled rotatory movement on the cranial surface, until a hole is created11,39,41. The peri-mortem nature 76 

of the injury is confirmed by the absence of healing processes, suggesting that the death of the woman 77 

occurred during the intervention or at least within five days from the surgical treatment36,37,40.  Many studies 78 

point out that trepanation was applied in case of traumatic injuries or pathological disorders and discourages 79 

its association with ritual practices (at least in ante-mortem and peri-mortem cases)3,42,43. Thus, it is 80 

reasonable to hypothesize that the cause of death of this woman was due to a traumatic event or a 81 

pathological condition which cannot be observed on the skeletal remains, either because of the bad condition 82 
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of preservation or because of the nature of the pathology itself. The cause of death may also be represented 83 

by a bad outcome of the surgical treatment, since direct injury to the brain may occur during trepanation 84 

processes44; hemorrhage or severe and fast infection processes could have also been likely consequences of 85 

ancient trepanations, due to the absence of aseptic conditions during the surgery45. Though, in most cases, it 86 

is impossible to establish with certainty the reason for a trepanation observed on skeletal remains12.  87 

A peculiar trait of this case is represented by the association of the trepanation with a deviant burial.  88 

Abnormal burials, i.e. deviant, are those which differ from the normative burial ritual of the respective 89 

period, region or cemetery24,46. Indubitably, the majority of the burials in Castello del Tartaro are supine 90 

single inhumations with the head facing the West-East direction, while 2 out of more than 700 graves host 91 

bodies in prone position. Thus, it sounds reasonable to consider the case presented in this study a proper 92 

deviant burial.  93 

Specifically, the phenomenon of prone burials is widely documented, attesting more than 600 cases from 94 

Prehistory to the Contemporary era47,48, and usually occurs in European necropolis with victims of violence 95 

or execution or individuals presenting disabilities, diseases or abnormalities49–51.  Its occurrence is generally 96 

associated with an intention of careless and contempt towards the interred body47,49. Evidences of prone 97 

depositions have been documented in the European, in general, and Italian, in particular, archaeological 98 

record52–56. Usually, a clear difference between an intentional and a careless or casual prone burial is 99 

detectable, indicating a possible funerary practice in the first case, and haste or inaccuracy in the latter49. An 100 

intentional prone deposition can be identified by several distinctive elements, which are usually considered 101 

as signs of differentiation or marginality of the individual compared to his or her community46,50,51,57: the use 102 

of an anomalous tomb structure; the liminality of a prone burial, which is usually located far from the rest of 103 

the necropolis; the presence or absence and position of burial goods compared to other burials in the area; the 104 

presence of traumatic or pathological evidences. Conversely, prone burials from hasty interment usually 105 

present features such as shallow pits, limbs forming unnatural angles and absence of burial goods50. 106 

This case presents all typical characteristics of an intentional prone interment: the woman was placed at the  107 

edge of the necropolis, far from the rest of the graves; only a few other burials were found in association with 108 

burial goods beside Burial 396, which was the only one presenting an amber bead; the evidence of 109 

trepanation suggests a particular medical condition, or at least a sign of traumatic violence on the individual. 110 
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Therefore, given the presence of several unique elements and the absence of post-mortem disturbing factors 111 

in the burial context, the hypothesis of an intentional prone burial sounds plausible.  112 

Similarly to Burial 396 of Castello del Tartaro, Burials 56 and 255 from the Bronze Age necropolis of Olmo 113 

di Nogara (Verona, Italy)58 show intentional prone positions with upper limbs crossed under the chest and 114 

lower limbs closed to each other. This recurrence in a similar cultural context may indicate a particular 115 

funerary habit, which was recurrent in Bronze Age cemeteries of the region. Differently, Burial 61 from 116 

Gazzo Veronese and a case from Oppeano (Verona, Italy)58,59 show a different depositional context, which 117 

indicates an urge to throw a sprawled body into the pit, rather than a customary funerary practice. 118 

Other cases of trepanation from the same period are also well documented: several findings from the Bronze 119 

Age Greece1,60,61, from the Anatolian area 62,63 and also from Italy3,6,20,64–66 attest the wide diffusion of this 120 

neurosurgical practice in Bronze Age Europe. Among the numerous cases of prone deposition and 121 

trepanation, this is the first case of association between a surgical treatment and a deviant burial known by 122 

now in Italy. We can only point out that an association between trepanation and a different orientation of the 123 

skull has been reported for a Celtic burial from Casalecchio di Reno (Bologna, Italy, 4th-3rdCentury BC); 124 

since the individual was the only body of the necropolis being buried facing the East direction, authors 125 

suggested a ritual correlation with the depositional method and the presence of a trepanation67. A similar case 126 

from Jericho (Tomb G88, 2200-2000 cal. BC) presents the association of deviant burial and evidence of four 127 

trepanations on an adult male individual suffering from a peculiar set of pathological conditions68. As 128 

proposed by the author, the physical condition of the individual may have altered his relationship with the 129 

community, and the abnormal perception of the man may be reflected by the different burial assessment. 130 

Prone burials and disabilities may sometimes be found in association48,49,51, although the possible lack of 131 

bone alterations and the scarceness of cases of disabilities themselves make this relation an extremely rare 132 

finding in the archaeological record. It could be of interest to note how Blake (1918) in a study of the Irish 133 

folklore69 reported that epileptics were referred as "talmáidheach" (“one prone to the earth”), due to their 134 

tendency to land face down during seizures. Considering the most common reasons for trepanation 135 

(schizophrenia, epilepsy and seizures, cephalgia and neurological disorders connected to high intracranial 136 

pressure, among others)11,12,39,44,70, it may not be excluded that one of these disorders affected the woman. If 137 

therapeutic-magic motivations are invoked in the case of no traumatic evidence44, a fortiori these may be 138 
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considered a valid explanation for surgeries performed in Prehistory on individuals who were then buried 139 

with anomalous modalities.  140 

Apart from interpretative matters, the case of Burial 396 from Castello del Tartaro represents a rare bird in 141 

the documented archaeological record, which offers new perspectives on the history of neurosurgical 142 

treatments during ancient ages.  143 
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Figures captions 321 

Fig 1: Individual from the grave 396 and details of grave goods. The prone position is clearly detectable 322 

from the upper limbs, which are located underneath the trunk. 323 

Fig 2: A) The neurocranium after restoration process; the perforation is highlighted by the white square; B) 324 

detail of the traumatic evidence.   325 

Fig 3: 12.5x magnification of the inner section of the lesion. Rounded edges and absence of bone healing 326 

processes suggest an ante-mortem nature of the injury. Images at stereomicroscope Leica© S6D. 327 
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