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Abstract 

This paper reviews and discusses cases of skull trepanation in ancient Italy on the basis of 

information provided by the literature. A total of 54 individuals from 43 different Italian 

archaeological sites were found to have evidence of trepanation. The analysis of evidences of 

trepanation in Italy have demonstrated that no differences can generally be perceived between the 

trepanned individual and the social context of the burial, leading to exclude a special role of the 

former within the group. Trepanation in Italy covers a time span of approximately 7000 years, the 

most ancient cases dating back to the 5th millennium BC and the most recent to the 18-19th centuries 

AD. The geographic distribution appears quite homogeneous, with a prevalence of cases in Central 

Italy, and abundant evidence from prehistoric Sardinia. The majority of individuals show a single 

trepanation, whereas others present skulls with multiple holes. Trepanation in Italy was reserved to 

adult individuals, except for some rare cases, and shows a relevant preponderance for the male sex. 

The most diffused technique is scraping; cutting and drilling are less attested, especially as unique 

techniques for trepanation, but they were used more frequently in combination with scraping. 

Trepanation could in some cases be hypothesized as therapeutic intervention for the treatment of a 

traumatic wound or of other pathologies, whereas in other cases a number of evidences are attested 

of trepanation performed as probable ritual intervention or as experimental surgery; in the 

remaining cases the reasons for trepanation are unclear or not determinable. A high percentage of 

long-term healing associated with trepanation has been evidenced. 
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Introduction 

Trepanation is considered the most ancient surgical procedure, consisting in the intentional removal 

of a bone portion of the neurocranium practised during life or post-mortem. Scientific attention to 

this practice dates back to the second half of 19th century, when Paul Broca (1867) first published 

the discovery of a trepanned skull from Peru. From then on several reports enriched the knowledge 

of this practice, the evidence of which comes from all continents and ranges from prehistory to 

present times, being still attested in some African tribes (Margetts, 1967).  

In Europe, the technique is largely flourished during the Neolithic period, with particular 

concentration in Great Britain and France (Piggott, 1940; Roberts & McKinley, 2003; Zanello et al., 

2015). Many other findings have been reported in European countries: Denmark (Bennike, 2003), 

Germany (Weber & Wahl, 2006), Portugal (Crubézy et al., 2001), Scandinavian peninsula 

(Jennbert, 1991; Holck, 2008), Spain (Campillo, 2007; Lopez et al., 2011), and Turkey (Erdal & 

Erdal, 2011).  

Besides the single cases, some reviews have been published on trepanations found in delimited 

geographical areas or countries (Rytel, 1956; Stewart, 1958; Verano, 2003; Erdal & Erdal, 2012). 

As for Italy, the comprehensive work by Germanà and Fornaciari (1992) and a review article by 

Fornaciari and Naccarato (1993) need to be updated and had the limit of being accessible only in 

Italian language.  

The present paper thus aims to inform a wider audience by providing an exhaustive overview of the 

trepanations attested in the Italian territory.  

 

Materials and Methods 

A total of 54 individuals from 43 different Italian archaeological sites were found to have evidence 

of trepanation. The cases were examined on the basis of information provided by the literature; a 

large part of them (30) were directly examined by one of the authors (GF), the remaining cases were 

identified in the literature only (24). Two further cases were attested from Bozzolo (province of 
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Mantova) and Montichiari (province of Brescia), dated back respectively to the Etruscan Age (5th 

century BC) and to the Langobardic period (7th century AD), but no other details can be evinced 

from the abstract in which they were published (Mazzucchi et al., 2009), and therefore they will not 

be included in this review. Another trepanation, detected in cremated remains from 2nd century 

Rome, has also been ruled out as the case seems to be doubtful, judging from the photographic 

documentation (Charlier et al., 2014). 

Various conditions can produce holes in the skull and can be confused with trepanation. 

Taphonomic changes, such as root action or bone erosion, should be ruled out, as they cannot 

produce any bone reaction. As for pathological conditions which can mimic a trepanation, bone 

perforations can be produced by congenital defects, trauma, neoplasms, and infectious diseases. In 

general, the produced lesions are irregular in shape, which allow to distinguish them for trepanation. 

However, a careful differential diagnosis is necessary (Verano, 2016). 

The trepanations examined in this review have considered a series of criteria, including 

archaeological context, sex and age distribution, number of trepanations, involved bone, laterality, 

technique of trepanation, description of the lesions, reasons for trepanation, and signs of healing, as 

summarized in Table 1 and 2.  

 

Archaeological context of trepanations 

There was a great difference among the archaeological contexts in which the Italian trepanned 

individuals were found, both in terms of time and of culture. Not all the findings are well 

documented as the archaeological excavations were carried out several years ago and have been 

published only partially or incompletely. The archeological context of the specimens are reported in 

table 1. 

The general trend reveals that no differences have been reported between individuals submitted to 

the practice of trepanation and other skeletons found in the same burial context; the majority of 

trepanned individuals were buried in graves showing the same features as the other burials in the 
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necropolis or in the surrounding funerary context. Nevertheless, in rare cases the archaeological 

details may indicate that the trepanned individual should be distinguished from the general 

population, as in the Neolithic case of Grotta Patrizi, where the accuracy of the deposition and the 

richness of the funerary equipment suggest an important role of the subject within the community 

(Radmilli, 1974). However, it should be taken into consideration that some individuals were 

discovered in a disturbed archaeological context; in other cases, little if no information about burial 

customs has been reported, as several archaeological excavations were carried out several decades 

ago, when scarce attention was paid to the taphonomic details. Therefore, it is difficult to evaluate 

whether the trepanned individuals may have played a special role or may have been treated in a 

distinguished manner within their communities.  

 

Temporal and geographic distribution of trepanations in Italy 

Trepanation in Italy covers a time span of approximately 7000 years, the most ancient cases being 

dated back to the 5th millennium BC and the most recent example to the 18-19th centuries AD 

(Table 1). 

As for the temporal distribution, four cases are attested for the Neolithic period, ranging from the 5th  

to the 4th millennium BC; twelve cases for the Eneolithic, covering the 3rd-2nd millennium; nine 

cases to the Early Bronze Age (first half of the 2nd  millennium BC), four to the Bronze Age and 

only one to the Iron Age (8th century). Considering the historical periods, two evidences are dated 

back to the Etruscan Period, six to the Greek or Pre-Roman Age, three to the Roman Age, four to 

the Early Middle Ages, two to the Late Middle Ages, two to the Renaissance, and four to the 

Modern Age. This distribution shows a prevalence of trepanation during prehistoric times, whereas 

some periods are characterized by relatively scarce evidences of this surgical practice, such as the 

Roman and the early and late Middle Ages. 

As for the geographic distribution of trepanations, the Italian territory can be divided into northern, 

central and southern regions, with a special category represented by the islands (Sardinia and 
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Sicily). Eleven cases were discovered in northern Italy (Finale Ligure, Aosta, Lecco, Bologna, 

Alessandria, Cremona, Sabbioneta and Udine), covering the Neolithic, Eneolithic, Bronze Age, Iron 

Age, Early Middle Age, and the Renaissance; twenty cases come from Central Italy (Pescara, 

Cerveteri, Frosinone, Roma, Pisa, Lucca, Grosseto, Vulci, Tarquinia, Cassino, L’Aquila, Latina, 

Livorno and Borgo Cerreto), covering the Neolithic, Eneolithic, Early Bronze, Etruscan, Greek, 

Roman, Late Middle, and Modern Age; eleven cases were found in southern Italy (Matera, Salerno, 

Lecce, Bari, Foggia, Canosa, Otranto), covering the Neolithic period, Greek or Pre-Roman Age, 

Roman Age, Early Middle Age, and Modern Age (fig. 1). 

The geographic distribution appears to be quite homogeneous, with a prevalence of Central Italy. 

Considering the single regions, Lazio and Tuscany (central Italy) returned the highest number of 

cases, but this incidence can be determined by the large number of archaeological excavations 

carried out in these areas rather than by an effective major diffusion of trepanation. On the contrary, 

some regions show no evidences of trepanation, such as Veneto and Trentino Alto Adige (northern 

Italy), Marche (central Italy), Molise and Calabria (southern Italy), but also in these cases the minor 

archaeological activities could partly explain the absence of evidences. 

Sardinia is an area particularly rich of evidences, having brought to light nine cases, but all limited 

to the Prehistoric age, starting from the Eneolithic to the Bronze Age. Sicily restituted five 

evidences from Early Bronze Age, Greek age, Early Middle Age, and Modern Age. 

The presence of more than one individual with signs of trepanation in the same site is rarely 

documented in the literature and represents the evidence of a diffused practice in a determined 

geographic and chronological context. At this proposal, the three Eneolithic cases from Saint-

Martin-de Corlèans and the four cases from Grotta dello Scoglietto dated back to the Bronze Age 

are particularly significant, since they document a high concentration of evidences attesting that 

trepanation was a deep-rooted practice in these cultural contexts. 

 

Single or multiple? 
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A total of 88 openings was observed in the 54 individuals. The majority of skulls from Italy present 

a single trepanation, whereas 12 skulls present multiple holes.  

The most ancient case of multiple trepanation is that from Catignano (Canci, 1998) dated back to 

the Neolithic period and showing two contemporary holes (fig. 2a). Three cases, from 

Pontecagnano (Salerno) (Petrone et al., 2015), Casamari-Valle del Liri (Germanà & Fornaciari, 

1992) and Saint-Martin-de-Corlèans (n. TII/71/P17) (Piombino-Mascali et al., 2005; 2006a), go 

back to the Eneolithic Period and show respectively two holes, probably contemporary, seven holes, 

some of which incomplete, probably obtained in a unique operation, and two holes, probably 

obtained in two different surgical interventions. Five cases of multiple trepanations, one from 

Tuscany and four from Sardinia, are dated to the Bronze Age: Grotta dello Scoglietto 6506, with 

two perforations practised in different moments (Germanà & Fornaciari, 1992), Su Crucifisu Mannu 

13, with two contemporary interventions (Germanà & Fornaciari, 1992), Taulera-Alghero, with two 

holes performed in different moments (Germanà & Fornaciari, 1992), Nuraxi Figus-Gonnesa, with 

four lesions obtained in at least two different interventions (Germanà & Fornaciari, 1992) (fig. 2b-

e), and Seulo, with three holes obtained in two different moments (Germanà & Fornaciari, 1992). 

As for the following periods, a multiple trepanation is attested for the Etruscan-Oscan Age (4th 

century BC) from Pontecagnano characterized by two holes practised simultaneously (PC 4043) 

(Fornaciari et al., 1989-90; Germanà & Fornaciari, 1992) and for the Early Middle Ages from 

Ticineto, with two holes performed in two different moments (Facchini et al., 2003). Finally, the 

case of Otranto represents a unicum, showing 16 trepanations, probably practised on the skull of a 

martyr in order to obtain bone powder, to be used as an ingredient for pharmacological preparations 

(Giuffra & Fornaciari, 2015).  

 

Age and sex 
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The majority of evidences indicate that trepanation was mainly performed on adult individuals and 

that this operation was rarely practised on children (Campillo, 1984; 1993; Andrushko & Verano, 

2008; Erdal & Erdal, 2011).  

In the Italian specimens this trend is confirmed, as 52 out of 54 trepanned skulls belong to adult 

individuals, seven of which are  young adults or individuals aged between 20 and 25 years; these 

are the cases from Grotta Patrizi dated back to the Neolithic (Germanà & Fornaciari, 1992), from 

Pontecagnano dated back to the Eneolithic period (Petrone et al., 2015), from Castenaso dated back 

to the 8th century BC (Germanà & Fornaciari, 1992), from Imera dated back to 6-5th centuries BC 

(Fabbri et al., 2005), from Canosa dated back to the 6-7th centuries AD (Facchini et al., 2003), from 

Ticineto dated back to 5-8th centuries AD (Facchini et al., 2003), and from Monte d’Argento 11B 

dated back to 11-15th centuries AD (Capasso & Di Tota 1996). The remaining cases are adults aged 

more than 25 years. However, for the individuals with long-term survival after trepanation, it is 

impossible to establish the age in which they underwent the operation, whether during childhood or 

later. In this perspective, worthy of note is the case recorded for a 16-year-old adolescent from 

Grotta dello Scoglietto (n. 6498), dated back to the Early Bronze Age and, in particular, the case of 

trepanation attested in a 5/6-year-old child from Fidene, dated back to the Roman Age (Mariani-

Costantini et al., 1999, 2000), representing a rare case of intervention practised on a subadult (fig. 

3). 

As for the sex of the trepanned individuals, 12 out of 54 cases are females (22.2%), 40 are males 

(74%) and two are of undetermined sex (3.7%). When analyzing the distribution of sexes in 

different periods, relevant variations were noticed. In the most ancient period, the Neolithic, the 

number of cases was equal (two males and two females), whereas a prevalence of males was 

observed for the Eneolithic (nine males versus two females), the Bronze Age (eleven males versus 

two females), and the pre-Roman or Greek Age (eight males versus one female), the Roman Age 

(two males and one female). The Iron Age is represented by a unique male individual, whereas in 

the Renaissance and Modern Age all the individuals (two and four respectively) were males. Only 
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in the Early and Late Middle Ages there was a preponderance of the female sex (four females 

versus one male and one undetermined).  

As a result, trepanation in Italy was practised prevalently on males, in keeping with the trend 

attested in other parts of the world (Piek et al., 1999; Roberts & McKinley, 2003; Silva, 2003; 

Verano, 2003; Andrushko & Verano, 2008; Erdal & Erdal, 2011). This sex ratio could be related to 

the risks associated to the injuries reported in a warrior episodes or in dangerous working activity, 

for example hunting, in which only males were engaged. 

 

Localisation of the trepanations 

Considering the localization of trepanation in the Italian sample, it is evident that the parietals are 

the most preferred skull bones for trepanation, as 44 out of 88 lesions are located in this region 

(50%). In decreasing incidence the frontal bone follows with 24 trepanations (27.2%), and the 

occipital bone with seven lesions (8%). In some cases trepanation was performed on a suture, thus 

involving two skull bones, i.e. the bregma in five cases (5.7%), the parieto-occipital suture and the 

fronto-parietal in three cases (3.4%), and temporo-parietal sutures in two cases (2.3%). 

As to the side of trepanation, the majority of lesions are positioned on the left side of the skull, with 

41 out of 88 lesions (46.6%), whereas 34 (38.6%) are on the right side and 13 (14.8%) are central 

(fig. 4). 

Similar preferences for localization and side have been observed in other regions (Roberts & 

McKinley, 2003; Andrushko & Verano, 2008). 

 

Techniques of trepanation 

Several techniques of trepanation have been developed over time and space, and mainly include 

scraping, cutting and drilling. Various combinations of these techniques are also attested. 

 

Scraping 
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Scraping is a primitive but efficacious technique of trepanation that employs an instrument, mainly 

lithic, with a flat abrasive surface. The technique consists in repeatedly scraping the instrument on 

the cranial surface until its complete perforation. The obtained lesions generally have an ovoid 

shape, and are surrounded by a large abrasion ring around the orifice, with external inclination. 

Trepanations by scraping are attested in Italy from the Neolithic until the Modern Age, and 32 out 

of 54 cases (59.2%) were obtained with this technique, which resulted to be the most commonly 

used in Italy. For 22 out of 54 cases (40.7%) scraping was the only technique used to obtain a hole.  

The Neolithic and Eneolithic evidences include the cases from Catignano, Arma dell’Aquila, Grotta 

del Leone, Palombara Sabina, Pianacce-Camaiore, Villeneuve, Specimen B from La Crucca, and 

the three trepanned skulls from Saint-Martin-de-Corlèans. With regard to the Bronze Age, scraping 

was used in the skulls from Grotta dello Scoglietto n. 6492 (fig. 5a), Stretto-Partanna, Perdalba-

Sardara, Seulo and  Paradiso di Laorca. If in prehistoric times trepanation was almost exclusively 

performed by scraping and with excellent technical skills, its incidence decreased in later historical 

periods; the technique was observed in the cases from Vulci, Poggiardo, Alba Fucens, Cremona, 

Monte d’Argento n. 24. Finally, two cases dated back to the Renaissance attest the use of this 

primitive technique also in these periods: scraping was preferred for the surgical intervention of a 

historical personage, Vespasiano Gonzaga, and in the skull from Osoppo.  

 

Cutting or sawing 

The cutting technique consists in using an incisive tool repeatedly on the cranial surface to obtain 

perforations of various shapes.  

The practice of incision in Italy is not frequently attested as the unique technique to trepanation: it 

has been seen in nine out of 54 cases (16.7%). The most ancient example is the Neolithic skull of 

Trasano; the cases from Grotta dello Scoglietto (fig. 5b) and Sisaia-Dorgali are dated back to the 

Early Bronze Age. To the historical periods belongs the cases from Pontecagnano PC 990, Gravina, 
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Cassino, Fidene and Alberona (Scattarella et al., 1996). Incision is not attested from the Early 

Middle Ages onwards. 

Other cases demonstrate that the incision was made to widen a perforation obtained through 

scraping (see “Mixed technique” paragraph).  

 

Drilling 

This technique consists in drilling the bone with a sharp and hard stone or with a metallic element 

by exerting pressure and repeatedly drawing and redrawing the groove; as a result, a troncoconical 

hole with circular outline is obtained (Campillo, 2007). Although only a hard sharp stone is 

sufficient to apply this technique, ever since Greek and Roman times two types of drill-bits came 

into use, as reported by Hippocrates in his De vulneribus capitis (Vegetti, 1965) and by Celsus in 

his De medicina liber (Mazzini, 1999): a standard drill-bit, called trypanon by Hippocrates and 

terebra by Celsus, and a hollow drill-bit, called prion by Hippocrates and modiolus by Celsus. Both 

tools leave the same regular cylindrical hole, but the former produced bone powder, the latter a 

bone disc (Germanà & Fornaciari, 1992). 

In general, drilling is infrequently used in Italy to perform cranial trepanation and only ten out of 54 

cases of drilling as a sole technique are attested (18.5%). The most ancient case of trepanation in 

Italy obtained with drilling seems to be that from Casamari-Valle del Liri, dated back to the 

Eneolithic; however, since one lesion was also produced by scraping, this case is described in the 

paragraph on mixed techniques. The case from Castenaso is debated, since Brasili Gualandi (1980) 

suggested a trepanation performed by scraping but, according to a more recent review, the 

technique should be identified with drilling (Germanà & Fornaciari, 1992). The other cases are from 

Himera, one of them representing the unique evidences of the use of trypanon or terebra (Fabbri et 

al., 2006), Pontecagnano 4043 (fig. 6a-c), Villa Settibagni in Rome, Canosa, Monte d’Argento 11B 

and Borgo Cerreto, 
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In the skull from Otranto the 16 holes are the result of a trepanation performed with the use of a 

particular type of trepan with semi-lunar shaped blade or rounded bit, a tool that could not have 

produced a bone disc, but only bone powder (Giuffra & Fornaciari, 2015). 

 

Mixed techniques 

In 14 out of 54 cases of trepanation scraping was combined with another technique (sawing or 

drilling), in order to further widen the orifice (25.9%). Scraping and incision was used in the case 

from Grotta Patrizi, La Crucca A, Su Crucifissu Mannu n.1 (fig. 7), Su Crucifissu Mannu n. 2, 

Taulera-Alghero, Nuraxi-Figus-Gonnesa, Ticineto, Populonia and Segesta. Drilling and scraping 

were used in the case from Pontecagnano and Casamari-Valle del Liri. Finally, the combined 

techniques of drilling and sawing were observed in the specimen 6506 from Grotta dello Scoglietto 

and in the skull from Monterozzi. Finally, the skull from Comiso reveals a trepanation obtained 

through incision perfectioned in the inferior portion with caustication. 

As a conclusion, in the Italian sample the most attested technique is scraping (40.7%), followed by 

drilling (18.5%) and cutting (16.7%); in the remaining cases a mix of techniques was observed. In 

other regions the techniques showed similar prevalence, such as for example, in the British context, 

where scraping is the most used (57,7%), followed by drilling (31,9%) and cutting (10,6%) (Roberts 

& McKinley, 2003). On the contrary, in Anatolia trepanation was obtained prevalently through 

cutting (37,5%), followed by drilling (32,5%), whereas scraping is the less used technique (12,5%) 

(Erdal & Erdal, 2011).   

 

Bone discs 

Evidences of cranial discs extracted from the dead, to be worn as amulets, are dated back mainly to 

prehistoric times and have been discussed by several authors since the late 19th century (Prunières 

1874; Broca, 1877; Fletcher, 1882; Munro, 1897). The practice is still attested among modern 

African populations (Merbs, 1989). 
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In the Italian sample, some exceptional cases of trepanation preserving bone discs are attested. The 

most ancient is the case from Trasano, dated back to the Neolithic: an ellipsoidal cranial bone 

fragment that fits with the orifice in the bregmatic area was found in the cranial cavity. This disc 

was probably obtained during trepanation and was left by the surgeon to cover the orifice during the 

remaining life of the patient; the disc presents bone resorption on one side, attesting the prolonged 

contact with the soft tissues that decalcified the bone surface (Germanà & Fornaciari, 1992; 

Mallegni & Valassina 1996). The case from Sisaia-Dorgali dates back to the Bronze Age, and 

represents evidence of successful self-transplantation, which consisted in replacing the bone disc in 

the trepanation hole, followed by resorption of the bone fragment (Germanà & Fornaciari, 1992) 

(fig. 8a). Another evidence comes from Pontecagnano (PC 990), dated back to the 5-4th centuries 

BC: in this case, only the posterior half of the bone was left in situ (Fornaciari, 2004) (fig. 8b). 

 

Reasons for trepanation  

Trepanation was practised by past populations for different reasons, i.e. for therapeutic reasons, 

ritual purposes and, more rarely, experimental surgery. In the Italian sample it was possible to 

establish or suppose the reasons for trepanations only in some cases, whereas in others no elements 

were available to make valid assumptions, so that motives for trepanation necessarily remain 

speculative or indeterminable. 

 

Healing purposes 

Some paleopathological evidences demonstrate that trepanation was used for healing purposes, as it 

was found in association with various pathologies, especially of traumatic origin (Parker et al.,1986; 

McKinley, 1992a,b; Germanà & Fornaciari, 1992; Mariani-Costantini et al., 2000; Powers, 2005; 

Mays, 2006; Weber & Wahl, 2006; Rubini, 2008). In these cases the skull was trepanned to remove 

bone fragments from cranial fractures. It has also been hypothesized that trepanation was used to 

treat migraines caused by high intracranial pressure or to cure cerebral disturbances, in particular 
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those related to vascular pathologies (Facchini et al., 2003). Therefore, it is possible to relate 

trepanation with therapeutic purposes in presence of traumas or other pathologies. 

In the Italian sample several trepanations can be related to a trauma treatment. In the Neolithic the 

skull from Catignano exhibits the signs of a healed incomplete fracture of the left fronto-parietal 

region, which could be the cause of the surgical intervention performed to treat or to clean the 

fracture (Germanà & Fornaciari, 1992). The individual from Grotta Patrizi revealed a series of bone 

deformities, such as plagiocephaly, mandible lateralization, 90° rotation of the ulna olecranon and 

other articular dysmorphias, and therefore the trepanation could be related to these anomalies 

(Germanà & Fornaciari, 1992). The two trepanations seen in the Eneolithic case from Pontecagnano 

was probably related to a chronic post-traumatic osteomyelitis (Petrone et al., 2015). The abnormal 

meningeal circulation observed at radiological examination in the individuals from La Crucca A 

and from Taulera-Alghero has been indicated as the cause of a possible persistent migraines, which 

might have induced the surgical interventions (Germanà & Fornaciari, 1992). Traces of a trauma in 

the left parietal can be identified in the skull from Perdalba-Sardara: an erosive lesion with a hole of 

0.6 x 0.4 cm, one on the right parietal, and a circular depression of 2 cm in diameter on the left 

coronal suture; a possible septic-inflammatory reaction due to the trauma could be at the origin of 

the trepanation (Germanà & Fornaciari, 1992). The individual from Pontecagnano 990 presents a 

series of bone traumas, leading to hypothesize an intervention of war surgery: a tendineous lesion is 

visible on the left femur, a blunt force trauma involving only the outer table is detectable on the left 

frontal bone, and therefore the large trepanation was probably carried out to treat a cranial trauma, 

which perhaps damaged the missing portion of the bone left in situ (Germanà & Fornaciari, 1992). 

The case from Gravina was explained as an intervention performed to treat a penetrating wound 

caused by a pointed weapon, whose penetration point is represented by a lesion 0.4 x 02 cm close to 

the trepanation (Sublimi Saponetti et al., 1999). Also the case from Cassino was interpreted as the 

treatment of a probable cranial wound caused by a cutting weapon with a subrectangular section 

that partially penetrated the skull (Rubini, 2008). The margins of the orifice in the skull from Alba 
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Fucens preserve the traces of a probable exposed fracture that induced trepanation (Capasso & 

Capelli, 1995). The child from Fidene represents a particular evidence for trepanation, as the skull 

shows an abnormal enlarging of the vault, the feature of hydrocephalus; the intervention was thus 

probably practised to alleviate the intracranial pressure (Mariani-Costantini et al., 2000). Evidences 

of a dental and vertebral abscess might have caused a meningitis that could explain the trepanation 

of the female from Villa Settibagni in Rome (Charlier et al., 2006). A lesion continuous with the 

trepanation observed in the skull from Ticineto is likely to have depended on a previous traumatic 

event, which was treated with a surgical intervention (Facchini et al., 2003). The therapeutic 

purpose is evident in the skull from Cremona, as it shows the signs of a frontal fracture produced by 

a sharp force trauma, responsible for a large abscess on the roof of the left orbit (Lunardini et al., 

2000). An endocranial depression interpreted as the result of the compressive action of cerebral 

neoformation of indeterminable nature is probably at the origin of the trepanation in the case from 

Monte D’Argento 11B; on the same site, in the case 24 trepanation was performed to treat a fracture 

of the left parietal whose traces are visible on the outer table (Capasso & Di Tota, 1996). The causes 

of the trepanation observed in the skull of Vespasiano Gonzaga are revealed by historical sources, 

which refer that the Duke had been submitted to the operation to treat syphilis; the luetic lesions 

evident on the cranial surface confirm that the Duke was affected by this infectious disease 

(Germanà & Fornaciari, 1992) (fig. 9a). Another traumatic lesion produced by a sharp force trauma 

on the frontal bone is interpreted as the reason for the trepanation in the skull from Osoppo (Ronco, 

1994). The particularly delicate area of the skull and the shape of the lesion observed in the skull of 

Populonia has led to suppose an intervention aimed at removing the evidence of an injury 

(Piombino-Mascali et al., 2006b). Finally, the small and aligned lesions in the skull from Comiso 

are probably of traumatic origins, and therefore the trepanation was practised to treat this trauma 

(Germanà & Fornaciari, 1992). 
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In some cases the Authors hypothesized a trepanation with therapeutic purposes also in absence of 

bone pathologies, as in the skull from Arma dell’Aquila, in which the uncommon selected area 

(occipital) has led to suppose the treatment of disturbances of the soft tissues (Canci, 1998). 

 

Ritual purposes 

Trepanation may have had a ritual significance, especially when practised post-mortem (Lisowski, 

1967). According to Campillo (1984), post-mortem trepanations undoubtedly had a ritualistic 

character, especially in the cases showing multiple openings with no signs of healing.  

The preference for a particular area of the skull to perform trepanation, i.e. the bregmatic region, 

has led to suppose a ritual intervention, as in the Neolithic case from Trasano, in which the presence 

in situ of a portion of the bone disc supports this hypothesis (Germanà & Fornaciari, 1992) (fig. 9b). 

A ritual purpose has been advocated for three cases discovered at Saint-Martin-de Corlèans, owing 

to the absence of any signs of pathologies, to the high concentration of trepanation in the same 

context, and to the strong cultural nature of the site, linked to agricultural and pastoral symbolism 

(Piombino-Mascali et al., 2006a). A ritual trepanation performed post-mortem cannot be ruled out 

for the skull from Canosa (Facchini et al., 2003). The most likely hypothesis to explain the multiple 

trepanations in the skull from Otranto is that the procedure was performed post-mortem to obtain 

bone powder as ingredient for pharmacological preparations. The skull of a martyr is very likely to 

have been regarded as having medicinal properties, and 17th century prescriptions recommend the 

use of pulverized bone obtained from individuals who had died a violent death and had not been 

buried, as is the case of the martyrs of Otranto (Giuffra & Fornaciari, 2015). 

 

Experimental surgery 

An explanation for post-mortem trepanation, even if very difficult to demonstrate, is the practice of 

surgery on cadavers. A number of cases of multiple post-mortem trepanations were interpreted as 

cases of experimental surgery. Campillo (1993: 62, fig. 1) described a skull with seven holes, dated 
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back to the 5th century BC from Son Real (Spain), as post-mortem trepanation by drilling. Another 

case from Perge (Turkey) and dated to the Roman period shows eight holes in two rows on the right 

half of the frontal bone (Erdal & Erdal, 2011). For these cases the Authors concluded that 

trepanations were aimed at skill training or practise.  

In the Italian sample, the only case in which a training purpose has been hypothesized is that of 

Imera. No traumatic lesions could be detected, so a therapeutic intervention was ruled out; 

trepanation was carried out peri-mortem or post-mortem, as demonstrated by the lack of bone 

reactions; the trepanation was certainly not performed to produce a bone disc, since the instrument 

that was used, a trypanon, could produce only bone powder; the conclusions of the authors is that 

training could be a possible explanation (Fabbri et al., 2012). However, the elements in favor of this 

hypothesis are weak, because the cases in the literature interpreted as experimental surgery showed 

multiple perforations; therefore, in our opinion the single hole observed in the skull of Imera cannot 

justify this interpretation and the reasons for the trepanation remain unclear, but a “peri mortem” 

surgical trepanation is an easier interpretation. 

 

Healing of trepanations 

Paleopathological evidences demonstrate a high percentage of long-term healing associated with 

trepanation (Campillo, 1993; Chege et al., 1996; Stone & Urcid, 2003), even in cases of multiple 

perforations (Genna, 1933-34; Germanà & Fornaciari, 1992). The success of the procedure 

depended on the skill of the surgeon, the occurrence of infection and the possible damage to the 

brain, blood vessels or other structures.  

Among the 54 cases of trepanation from Italy, 48 (88.8 %) individuals survived the operation. Only 

six patients revealed an absence of healing signs; they included the Eneolithic cases of Villeneuve 

and Saint-Martin-de-Corlèans (n.TII/180/P16), whose trepanations were performed with the 

scraping technique; the two Greek cases from Himera, performed by using the Hippocratic 

trepanon; the early medieval case from Canosa, probably performed with a trepan and the Modern 
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case from Otranto, again carried out with a trepanon. Only the latter skull was surely trepanned 

post-mortem, whereas for the other cases it is not possible to establish whether they were intra-

vitam operations to which the patient did not survive, or were posthumous trepanations. However, 

the majority of cases with absence of healing are those performed with the technique of drilling, 

probably as it was more risky compared to scraping and sawing.  

In any case the percentage of interventions with signs of healing is among the highest observed in 

studies on trepanation. Survival in Anatolia was ascertained in 60% of cases (Erdal & Erdal, 2011), 

in pre-Columbian Peruvian Inca skulls 77.5% revealed total or partial healing (Chege et al., 1996), 

in Mexican skulls the prevalence raised to 80% of healing (Stone & Urcid, 2003). The Italian results 

can be compared with the Canadian and USA cases that showed 90% of healing (Stone & Urcid, 

2003). 

The majority of cases reveal an evident hyperostotic reaction, partial repair of the perforation, or 

obliteration of the diploic structure, demonstrating long-term survival. The duration of the healing 

period, reported for each case in table 1, was determined by original authors on the basis of the 

grade of reparation and bone reaction around the lesion.  

 

Conclusions 

Analysis of the evidences of trepanation in Italy has demonstrated that it is difficult to determine 

from the archaeological context whether the trepanned individuals may have played a special role or 

may have been treated in a distinguished manner compared to the other individuals buried in the 

same site; the general trend reveals that such a difference is not perceived. 

A total of 54 individuals from 43 different Italian archaeological sites were found to have evidence 

of trepanation. Trepanation in Italy was diffused in all geographical regions and in all periods, 

ranging from the 5th millennium BC to the 18-19th centuries. The majority of individuals show a 

single trepanation, whereas some skulls present multiple holes. It may also be concluded that 

trepanation was reserved to adult individuals, except for some rare cases, and shows a relevant 
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preponderance for the male sex. The most diffused technique in Italy is scraping; cutting and 

drilling are rarely attested, especially as unique techniques to obtain trepanation, whereas they were 

used more frequently in combination with scraping. Only in a minority of cases the reasons of this 

surgical operation can be argued; in these cases, a therapeutic intervention designed to treat a 

traumatic wound or other pathologies is very likely. Only a few evidences of trepanation performed 

as ritual intervention or as experimental surgery are attested, whereas in several cases the reasons 

for trepanation remain unclear or not determinable. A high percentage of long-term healing 

associated with trepanation has been evidenced, with survival of 88.8% of patients. 
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Legend to figures 

Figure 1 Map of Italy with the archaeological sites cited in the text 

Figure 2 Trepanation from Catignano (Neolithic period, old adult female), showing two 

contemporary holes (a); trepanation in the skull of Nuraxi Figus-Gonnesa (Bronze Age, middle-

aged adult male) (b), with 4 lesions obtained in at least two different interventions (c-e) 

Figure 3 Trepanation from Fidene (2nd century AD) practised on a child of 5-6 years of age (a); 

detail of the lesion (b) and radiological examination showing evidences of hydrocephalus (c) 

Figure 4 The approximate location of all lesions found on 53 skulls; the lesions on the skull from 

Otranto have not been represented  

Figure 5 Trepanation from Scoglietto 6492 (Early Bronze Age, adult male) with an ellipsoidal 

depression and a central hole obtained through scraping (a); trepanation from Scoglietto 6511 

(Early Bronze Age, 25-20 year-old-male) obtained by the technique of incision, which produced a 

lanceolate depression with no perforation, owing to the complete reparation of the orifice (b) 

Figure 6 Trepanation from Pontecagnano 4043 (4th century BC, adult male) (a) with two 

contemporary trepanations obtained by drilling (b) and radiological examination (c) 

Figure 7 Trepanation from Su Crucifissu Mannu 1 (Early Bronze Age, 20-30 year-old-male) (a), 

showing a rhomboid depression obtained through scraping and a central rounded perforation 

probably opened and widened through incision (b) 

Figure 8 Trepanation from Sisaia Dorgali (Bronze Age, adult female) with the bone disc replaced in 

the trepanation hole, followed by resorption of the fragment (a); trepanation from Pontecagnano 990 

(5-4th centuries BC, 40-45 year-old-male) with implantation of one half of the bone disc (b) 

Figure 9 Trepanation of Vespasiano Gonzaga (1531-1591), performed to treat venereal syphilis, as 

attested by historical sources and by the luetic lesions visible on the skull surface (a); trepanation 

from Trasano (Neolithic) with the bone disc in situ, leading to suppose a ritual purpose for the 

surgical intervention (b) 
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 Site Period Archaeological context Sex and age Reasons Healing References 

1 Catignano 

(Pescara) 

Neolithic (V 

millennium BC) 

Grave pits within villages F, old adult Trauma P (1 

year) 

Tozzi, 1978; Germanà & Fornaciari, 

1992; Robb & Mallegni 1994 

2 Arma dell’Aquila 

(Finale Ligure) 

Neolithic 

(V  millennium BC) 

Simple grave pit excavated 

in cave with 8 individuals 

F, 50-60 years Treatmen

t (?) 

P (long) Parenti et al., 1962; 

Germanà & Fornaciari, 1992; Canci, 

1998 

3 Grotta Patrizi 

(Cerveteri) 

Neolithic (end V-

beginning IV 

millennium BC) 

Simple grave pit excavated 

in cave with 4 individuals 

M, 20-25 Treatmen

t 

P (some 

months) 

Patrizi et al., 1950; Germanà & 

Fornaciari, 1992 

4 Trasano (Matera) Neolithic 

(end of V millennium 

BC) 

Grave pits within villages M, adult Ritual (to 

obtain 

bone 

disc) (?) 

P 

(several 

months/o

ne year) 

Germanà & Fornaciari, 1992; Mallegni 

& Valassina, 1996; Novak & Knusel, 

1997 

5 Pontecagnano 

(Salerno) 

Eneolithic (first half of 

III millennium BC) 

Grave pit leading to a cave 

shaped funerary chamber 

with 3 other individuals 

M, young 

adult 

Treatmen

t 

P (long) Petrone et al., 2015 

6 Casamari-Valle 

del Liri 

(Frosinone) 

Eneolithic (second half 

of III millennium BC) 

Multiple grave with seven 

individuals (all males) 

M, adult-

mature 

ND P 

(several 

months/o

ne year) 

Antonelli, 1928; Genna, 1930-32; 

Battaglia, 1954-55; Germanà & 

Fornaciari, 1992 

7 Palombara Sabina 

(Roma) 

Eneolithic (3500-2500 

BC) 

Single coffin grave M, 55-65 

years 

ND P (ND) Baggieri & Di Giacomo 2004 

8 Grotta del Leone 

di Agnano (Pisa) 

Eneolithic (end of III 

millennium BC) 

Cave with several 

individuals not in anatomical 

connection 

F?, adult ND P 

(several 

months/o

ne year) 

Battaglia, 1954-55; Parenti et al., 1960; 

Fornaciari, 1985; Germanà & Fornaciari, 

1992 

9 Pianacce-

Camaiore (Lucca) 

Eneolithic (end of III 

millennium BC) 

Cave with several 

individuals not in anatomical 

connection 

M, old adult ND P (more 

than 1 

year) 

Puccioni, 1915; Messeri, 1957; 

Fornaciari, 1985; Germanà & Fornaciari, 

1992 

10 Villeneuve 

(Aosta) 

Eneolithic Necropolis F, adult ND A Corrain, 1986; Germanà & Fornaciari, 

1992 

11 La Crucca 

(Sassari), n. A 

Eneolithic (half of III-

beginning of II 

millennium BC) 

Pre-Nuragic hypogeic tomb M, old adult Treatmen

t 

P (long 

survival 

for the 

first two 

moments

; a few 

weeks 

for the 

third) 

Germanà, 1984; Germanà & Fornaciari, 

1986; Germanà & Fornaciari, 1992 

12 La Crucca Eneolithic (half of III- Pre-Nuragic hypogeic tomb M, old adult ND P Germanà & Fornaciari, 1992 
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(Sassari), n. B beginning of II 

millennium BC) 

(several 

years) 

13 Saint-Martin-de-

Corlèans (Aosta), 

n. TII/180/P16 

Eneolithic - beginning 

of Bronze Age (2300-

1900 BC) 

Multiple megalithic tomb 

with 16 individuals 

M, more than 

50 years 

Ritual (?) A Piombino-Mascali et al., 2006 

14 Saint-Martin-de-

Corlèans (Aosta), 

n. TII/71/P17 

Eneolithic - beginning 

of Bronze Age (2300-

1900 BC) 

Multiple megalithic tomb 

with 16 individuals 

M, 45-55 

years 

Ritual (?) P (some 

months) 

Piombino-Mascali et al., 2006 

15 Saint-Martin-de-

Corlèans (Aosta), 

n.TII/2/P8 

Eneolithic - beginning 

of Bronze Age (2300-

1900 BC) 

Multiple megalithic tomb 

with 16 individuals 

M, 35-40 

years 

Ritual (?) P (long) Piombino-Mascali et al., 2006 

16 Grotta dello 

Scoglietto 

(Grosseto), n. 

6492 

Early Bronze Age (first 

half of II millennium 

BC) 

Cave with fragmentary and 

mixed human remains 

belonging to at least 42 

individuals of both sexes 

M, adult (35 

years) 

ND P (more 

than 1 

year) 

Messeri, 1957; Parenti, 1962; Germanà 

& Fornaciari, 1992 

17 Grotta dello 

Scoglietto 

(Grosseto), n. 

6498 

Early Bronze Age (first 

half of II millennium 

BC) 

Cave with fragmentary and 

mixed human remains 

belonging to at least 42 

individuals of both sexes 

M, adolescent 

(16 years) 

ND P 

(several 

years) 

Messeri, 1957; Parenti, 1962; Germanà 

& Fornaciari, 1992 

18 Grotta dello 

Scoglietto 

(Grosseto), n. 

6511 

Early Bronze Age (first 

half of II millennium 

BC) 

Cave with fragmentary and 

mixed human remains 

belonging to at least 42 

individuals of both sexes 

M, 25-30 

years 

ND P 

(several 

years) 

Messeri, 1957; Parenti, 1962; Germanà 

& Fornaciari, 1992 

19 Grotta dello 

Scoglietto 

(Grosseto), n. 

6506 

Early Bronze Age (first 

half of II millennium 

BC) 

Cave with fragmentary and 

mixed human remains 

belonging to at least 42 

individuals of both sexes 

M, adult (30 

years) 

ND P (only 

lesion A, 

several 

months) 

Battaglia, 1955; Messeri, 1957; Parenti, 

1962; Germanà & Fornaciari, 1992 

20 Stretto-Partanna 

(Trapani) 

Early Bronze Age (first 

half of II millennium 

BC) 

Cave tomb with the remains 

of at least 6 individuals 

M, adult ND P (ND) Germanà & Di Salvo, 1991; Germanà & 

Fornaciari, 1992 

21 Su Crucifissu 

Mannu (Sassari), 

n. 1 

Early Bronze Age Hypogeic tomb with 20 

individuals 

M, 20-30 

years 

ND P 

(several 

months; 

a few 

days 

after the 

second 

interventi

on) 

Ferrarese Ceruti, 1972-74; Ferrarese 

Ceruti, 1981; Germanà, 1971; Germanà 

& Fornaciari, 1992 

22 Su Crucifissu 

Mannu (Sassari), 

Early Bronze Age Hypogeic tomb with 20 

individuals 

M, adult ND P (few 

weeks/on

Ferrarese Ceruti, 1972-74; Ferrarese 

Ceruti, 1981; Germanà, 1972-74; 
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n. 13 e month) Germanà & Fornaciari, 1992 

23 Taulera-Alghero 

(Sassari) 

Early Bronze Age Hypogeic tomb with ca 13 

individuals 

M, adult Treatmen

t 

P (1 

year) 

Ferrarese Ceruti & Germanà, 1978; 

Ferrarese Ceruti, 1981; Germanà, 1971; 

Germanà & Fornaciari, 1992 

24 Perdalba-Sardara 

(Cagliari) 

Early Bronze Age Arenary cave with the 

remains of 10 individuals 

M Treatmen

t 

P Ferrarese Ceruti, 1981; Maxia, 1951-52; 

Germanà & Fornaciari, 1992 

25 Nuraxi Figus-

Gonnesa 

(Cagliari) 

Bronze Age Hypogeic tombs M, middle-old 

adult 

ND P 

(lesions 

A, B, C 

and D: 1 

year. 

Lesion C 

was 

repeated 

with no 

survival)

) 

Ferrarese Ceruti, 1981; Germanà, 1987; 

Germanà & Fornaciari, 1992 

26 Seulo (Cagliari) Bronze Age Caves limited by dry stone 

walls  

M, old adult ND P (2 

lesions: 

several 

months; 

the third: 

ca one-

week) 

Businco, 1933; Maxia, 1951-52; 

Germanà & Fornaciari, 1992 

27 Sisaia-Dorgali 

(Nuoro) 

Bronze Age Natural cave F, adult ND P 

(several 

months/o

ne year) 

Ferrarese-Ceruti & Germanà, 1978; 

Ferrarese Ceruti, 1981; Germanà & 

Fornaciari, 1992 

28 Paradiso di 

Laorca (Lecco) 

Bronze Age 

(1495±90 BC) 

Rock shelter with the 

remains of at least 11 

individuals 

F, adult (30 

years) 

ND P (ND) Ronco, 1990 

29 Castenaso 

(Bologna) 

Iron Age (8th century) Grave tomb containing the 

remains of three individuals 

referable to the Villanovian 

culture 

M, 21-25 

years 

ND P 

(several 

months) 

Brasili Gualandi, 1980; Germanà & 

Fornaciari, 1992 

30 Vulci (Viterbo) Etruscan Age (second 

half of 6th century BC) 

Etruscan necropolis M, 25-35 

years 

ND P (1 

year) 

Baggieri & Di Giacomo, 2003 

31 Monterozzi 

(Tarquinia) 

Etruscan Age (6th 

century BC) 

Etruscan necropolis M, 35-45 

years) 

ND P (few 

weeks/on

e month) 

Baggieri & Di Giacomo, 2003 
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32 Imera (Palermo) 6-5th century BC Eastern necropolis that 

include 2400 burials  

F, 19-20 years ND A Fabbri et al., 2005 

33 Imera (Palermo) 5th century BC Western necropolis that 

include 5000 burials  

M, adult ND A Fabbri et al., 2012 

34 Pontecagnano 

(Salerno), PC 990 

5-4th century BC Pre-roman necropolis M, 40-45 

years 

Trauma P (long) Pardini et al., 1982; Fornaciari et al., 

1989-90;  

Germanà & Fornaciari, 1992; Pietrangelo 

et al., 1995; Fornaciari, 2002; Fornaciari, 

2004 

35 Pontecagnano 

(Salerno), PC 

4043 

4th century BC Pre-roman necropolis M, adult (30 

years) 

ND P (1 

year) 

Pardini et al., 1982; Fornaciari et 

al.,1989-90; Germanà & Fornaciari, 

1992;  

36 Poggiardo (Lecce)  4-3rd century BC Necropolis with ca 25 

burials 

M, adult (40 

years) 

ND P (long) Mallegni, 1981; Germanà, 1986; 

Germanà & Fornaciari, 1992 

37 Contrada Santo 

Stefano, Gravina 

(Bari) 

3rd century BC Rich chambered tomb at the 

necropolis 

M, 45-50 

years 

Trauma P (more 

than 1 

year) 

Sublimi Saponetti et al., 1999 

38 Cassino 3rd century BC Necropolis M, mature 

adult 

Trauma P (long) Rubini, 2008 

39 Alba Fucens 

(L’Aquila) 

Roman Age (1rst-2nd 

century AD) 

Necropolis M, 40-50 

years 

Trauma P 

(several 

years) 

Capasso & Capelli, 1995 

40 Fidene (Roma) Roman Age (2nd 

century AD) 

Necropolis, which was 

probably part of a villa in 

suburban Rome 

5-6 years Treatmen

t 

P (few 

weeks/on

e month) 

Mariani-Costantini et al., 2000 

41 Rome (Villa 

Settibagni) 

1st-3rd century AD Villa on the suburb of Rome F, adult Treatmen

t 

P (some 

months) 

Charlier et al., 2006 

42 Alberona (Foggia) 3rd-4th century AD Main church; the remains 

are attributed to St. Vitale, a 

martyr who lived between 

3
rd
 and 4

th
 centuries AD 

M, adult (40 

years) 

ND P Sublimi Saponetti et al., 1996; Scattarella 

et al., 1996 

43 Canosa (Puglia) 6-7th century AD Documentation not certain F, young adult Ritual (?) A 

 

Facchini et al., 2003 

44 Ticineto 

(Alessandria) 

Late 5th-8th century 

AD 

Multiple grave of the 

necropolis 

ND, young 

adult 

Trauma P (ND) 

 

Facchini et al., 2003 

45 Cremona 7-11th centuries AD  Under the Bell Tower of the 

Cathedral, coming from a 

preexisting cemetery dated 

back to 7th -12th centuries 

M, 40-50 

years 

Trauma P (long) Lunardini et al., 2000 

46 Segesta (Trapani) 10-11th centuries AD Muslim necropolis of the 

city dated back to the 10-11
th
 

F, 25-30 years ND P (few 

weeks/on

Di Salvo & Germanà, 2002 
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centuries and containing 62 

grave pits buried with 

Muslim ritual 

e month) 

47 Monte D’Argento 

(Latina), n. 11B 

11-15th centuries AD Necropolis around the 

church 

F?, young 

adult 

Treatmen

t 

P Capasso & Di Tota, 1996 

48 Monte D’Argento 

(Latina), n. 24 

11-15th centuries AD Necropolis around the 

church 

F, adult (30-35 

years) 

Trauma P (long) Capasso & Di Tota, 1996 

49 Sabbioneta 

(Vespasiano 

Gonzaga) 

1531-1591 Buried in the church of 

Incoronata 

M, 59 years Treatmen

t 

P (13 

years) 

Mallegni et al., 1991; Germanà & 

Fornaciari, 1992 

50 Osoppo (Udine) Renaissance Secondary burial under the 

floor of the church of St. 

Pietro 

M, adult (40 

years) 

Trauma P (long) Ronco, 1994 

51 Otranto (Lecce) 15-18
th
 century From the Martyrs Chapel in 

the Cathedral, containing the 

skeletal remains of hundreds 

of inhabitants of Otranto 

killed by the Ottomans in 

1480 

M, adult Ritual A Giuffra & Fornaciari, 2014 

52 Populonia 

(Livorno) 

Second half of 16th 

century AD 

Familiar tomb under the 

floor of the Chapel of San 

Cerbone, which  contains the 

remains of at least thirty 

individuals in a secondary 

burial dated back to the 

second half of 16
th
 century 

M, 40-45 

years 

Trauma 

(?) 

 

P 

(several 

years) 

Piombino-Mascali et al., 2006 

53 Borgo Cerreto 

(Perugia) 

17
th
 century Crypt of the church of The 

Saints Jesus and Mary in 

Borgo Cerreto, in use during 

the 17th century, in which 8 

mummified bodies and other 

2 isolated skulls were found 

M, 30-35 

years 

ND P (long) Lunardini et al., 2010 

54 Comiso (Ragusa) 18-19
th
 century Funerary chapel of the S. 

Maria della Grazia 

M, adult Trauma P (long) Germanà & Fornaciari, 1989; Germanà 

& Fornaciari, 1992 

 

Table 1. Summary of the cases of trepanation from Italy (dating, sex, age at death, reasons, healing and references) 

Legend: M = male; F = female; ND = not determinable; A = absent; P = present 
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 Site N. of 

trepan

ations 

Bone Side Technique  Description Timing Bone 

disc 

1 Catignano 

(Pescara) 

2 Parietals C, L Scraping 1) Irregular, ellipsoidal and crateriform depression of 6.5 x 3.5 cm  

2) Oval depression of 3 x 2 cm with a central irregular orifice 

Contemporary - 

2 Arma dell’Aquila 

(Finale Ligure) 

1 Occipital L Scraping Circular 4 x 4.7 cm depression, which does not reach the inner surface - - 

3 Grotta Patrizi 

(Cerveteri) 

1 Near bregma C Scraping and 

sawing 

Ellipsoid lesion of 5 x 3 cm; at a later time the operator intervened with 

a series of incisions along the margin of the orifice, but the patient died 

soon later 

- - 

4 Trasano (Matera) 1 Near bregma C Sawing Ellipsoidal defect of 2.6 x 2 cm  P 

5 Pontecagnano 

(Salerno) 

2 Fronto-

parietal 

Parietal close 

to lambda 

L 

 

R 

1) Scraping 

2) drilling 

1) ellipsoid depression of 4.9 x 3.9 cm with a central opening of 0.59 x 

0.5 cm 

2) conical round depression of 0.49 x 0.58 cm without complete 

perforation 

Contemporary - 

6 Casamari-Valle 

del Liri 

(Frosinone) 

7 Frontal, 

parietals 

C, R, 

L 

Drilling and 

scraping 

1) Lesion A is a crateriform depressed area of 4 x 3 cm with a central 

ellipsoid orifice;  

2) lesion B is a depressed area of irregular rhomboid shape measuring 3 

x 2.5 cm with a central hole of 1.4 x 0.7 cm;  

3) lesion C is a rounded depressed area of 2.2 x 2.5 cm with a small 

central elongated hole.  

4-7) 4 superficial rounded impressions are also present.  

Only lesion B was produced by scraping 

Contemporary - 

7 Palombara Sabina 

(Roma) 

1 Frontal L Scraping  Elliptic depression of 3.4 x 2.3 cm with a little hole of 0.9 x 0.8 cm in 

size 

- - 
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8 Grotta del Leone 

di Agnano (Pisa) 

1 Parietal L Scraping Irregularly rhomboid depression whose sides measure 5.5, 2.8, 4.5 and 

3.8 cm, with a 4 x 2 cm opening 

- - 

9 Pianacce-

Camaiore (Lucca) 

1 Parietal C Scraping Ellipsoidal depression with a little hole of 0.25 x 0.1 cm was - - 

10 Villeneuve 

(Aosta) 

1 Parietal L Scraping Irregularly ovoid orifice, whose dimensions are not reported - - 

11 La Crucca 

(Sassari), n. A 

1 Frontal R Scraping and 

sawing 

Unique rounded depression of 2.5 cm in diameter, with a central hole of 

2.5 x 1.9 cm; the surface of the skull was initially scraped until reaching 

a little perforation, then the superior-external portion of the orifice was 

obtained by sawing, and finally the inferior-medial portion of the hole 

again through sawing 

Three different 

moments 

- 

12 La Crucca 

(Sassari), n. B 

1 Occipital R Scraping Ovoid depression of 5.3 x 3.5 cm, with a 1 x 0.7 cm hole in the center - - 

13 Saint-Martin-de-

Corlèans (Aosta), 

n. TII/180/P16 

1 Parietal R Scraping Ellipsoidal hole of 5.8 x 5.2 cm - - 

14 Saint-Martin-de-

Corlèans (Aosta), 

n. TII/71/P17 

2 parietals L, R Scraping 1) Depression of 5.5 cm in diameter with a hole of 2.6 x 1.3 cm  

2) a depression 4.5 x 4 cm with a hole of 3 x 2.4 cm 

Contemporary - 

15 Saint-Martin-de-

Corlèans (Aosta), 

n.TII/2/P8 

1 Frontal R Scraping Ellipsoidal hole of 5.7 x 2.8 cm - - 

16 Grotta dello 

Scoglietto 

(Grosseto), n. 

6492 

1 Bregma C Scraping Ellipsoidal depression of 9.3 x 4.5 cm with a central hole of 2.2 x 1.4 cm - - 

17 Grotta dello 

Scoglietto 

(Grosseto), n. 

1 Frontal L Sawing Lanceolate depression of 4.7 x 3.1 cm with a central hole of 0.6 x 0.3 

cm; the borders are obliterated by the reparative process 

- - 
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6498 

18 Grotta dello 

Scoglietto 

(Grosseto), n. 

6511 

1 Frontal R Sawing Lanceolate depression of 7 x 4.3 cm with no resulting perforation owing 

to the complete reparation of the orifice 

- - 

19 Grotta dello 

Scoglietto 

(Grosseto), n. 

6506 

2 Parietals L, R Scraping and 

drilling 

1) Lesion A, on the right parietal, is an oval depressed area of 5.4 x 3.8 

cm with a central rounded orifice of 2.5 cm in diameter obtained 

through scraping 

2) lesion B on the left parietal is an orifice probably produced peri-

mortem with drilling 

Two different 

moments 

- 

20 Stretto-Partanna 

(Trapani) 

1 Parietal R Scraping Large 9.2 x 7.5 cm ovoid depression degrading in a central triangular 

orifice of 7.2 x 5.9 cm 

- - 

21 Su Crucifissu 

Mannu (Sassari), 

n. 1 

1 Bregma C Scraping and 

incision 

Rhomboid depression of 7 x 2.5 cm obtained with scraping and followed 

by survival of the patient; central rounded perforation of 2.6 x 2.3 cm 

probably opened and widened through incision 

Two different 

moments 

 

22 Su Crucifissu 

Mannu (Sassari), 

n. 13 

2 Temporo-

parietal; 

parieto-

occipital 

L, L Scraping and 

sawing 

1) Circular depression on the left temporo-parietal region of 5.4 x 5.5 

cm and degrading in a heart-shaped central hole of 4.2 x 2.9 cm  

2) a quadrangular depression in the left parieto-occipital region of 4.8 x 

4.2 cm with a central ellipsoidal hole of 4 x 3.3 cm 

Contemporary - 

23 Taulera-Alghero 

(Sassari) 

2 Fronto-

parietal; 

parieto-

occipital 

R, L Scraping and 

incision 

1) Irregular ellipsoid-shaped depression on the right fronto-parietal 

region measuring 7 x 4.5 cm with a central triangular hole with 

diameters of 2.9 and 2.6 cm,  

2) lanceolate orifice on the left lambdoid suture of 3 x 1.5 cm 

Two different 

moments 

- 

24 Perdalba-Sardara 

(Cagliari) 

1 Parietal L Scraping 1) Small perforation of 0.8 x 0.3 cm  

2) small perforation of 0.4 x 0.2 cm both surrounded by a scraped area 

- - 

25 Nuraxi Figus- 4 Frontal, L, R Drilling and 1) Lesion A on the right frontal bone,  Two different - 
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Gonnesa 

(Cagliari) 

Parietal, 

occipital 

scraping 2-3) lesion B and C on the left parietal bone  

4) lesion D on the right occipital bone.  

Trepanations A, B and D are rounded crater-like lesions of 2.1 cm in 

diameter with a central hole of 0.8 cm, all performed by the drilling 

technique; lesion C is a quadrangular area of 4 x 4 cm with central 

rounded perforation of 2 cm in diameter performed with scraping 

followed by incision, in order to widen the orifice 

moments 

26 Seulo (Cagliari) 3 Frontal, 

parietal 

L Scraping 1-3) depressed areas with a central hole (1.4 x 7, 1 x 0.85, 2.3 x 2 cm 

respectively) 

Two different 

moments 

- 

27 Sisaia-Dorgali 

(Nuoro) 

1 Parietal R Sawing Irregular ellipsoidal lesion of 1.8 x 1.5 cm - P 

28 Paradiso di 

Laorca (Lecco) 

1 Frontal R Scraping Depressed area of elliptic shape measuring 4.3 x 3 cm, with a central 

hole of 3.4 x 2.1 cm 

- - 

29 Castenaso 

(Bologna) 

1 Occipital L Drilling Circular perforation of 3.5 x 3.7 cm - - 

30 Vulci (Viterbo) 1 Parietal R Scraping Elliptic depression measuring 2.3 x 2.1 cm, with a central hole of 1 x 0.8 

cm 

- - 

31 Monterozzi 

(Tarquinia) 

1 Parietal R Drilling and 

sawing 

Esagonal lesion of 2.7 x 2.3 probably obtained by practising six little 

rounded perforations that were then linked through incision (“boring-

and-cutting” technique) 

- - 

32 Imera (Palermo) 1 Frontal R Drilling Circular perforation with a diameter of 1.3 cm - - 

33 Imera (Palermo) 1 Parietal L Drilling Perfectly circular hole of 0.9 cm in diameter with regular external border 

decreasing toward the inner table, with a drop-shaped gap 

- - 

34 Pontecagnano 

(Salerno), PC 990 

1 Parieto-

occipital 

R Sawing  Quadrangular lesion of 4.8 x 4.8 cm - P 

35 Pontecagnano 2 Frontal L Drilling 1) Depressed circular area of 3.5 cm in diameter with a central hole of 1 Contemporary - 
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(Salerno), PC 

4043 

cm in diameter  

2) a smaller circular lesion of 1.5 cm in diameter 

36 Poggiardo 

(Lecce)  

1 Frontal R Scraping Ovoid depression of 3.7 x 2.3 cm with a central perforation in the form 

of a lunar crescent; the remaining portion is occupied by a new bone 

formation 

- - 

37 Contrada Santo 

Stefano, Gravina 

(Bari) 

1 Parietal L Sawing Irregularly ellipsoidal hole of 1.8 x 1.5 cm - - 

38 Cassino 1 Parietal R Sawing Oblong lesion of 2.8 x 5.3 cm - - 

39 Alba Fucens 

(L’Aquila) 

1 Occipital R Scraping 3 cm-diameter depressed area surrounds a central irregularly rounded 

1.8 cm-diameter hole 

- - 

40 Fidene (Roma) 1 Frontal R Sawing Large opening of 5.4 x 4.8 cm - - 

41 Rome (Villa 

Settibagni) 

1 Parietal L Drilling Regular perforation - - 

42 Alberona 

(Foggia) 

1 Parietal L Sawing Quadrilateral lesion of 2.9 x 3.1 cm - - 

43 Canosa (Puglia) 1 Parietal R Drilling Regular margins and perpendicular walls, measuring 1.3 x 1.1 cm - - 

44 Ticineto 

(Alessandria) 

2 Parietals L, R Scraping and 

sawing 

1) Lesion A is a lanceolate depression of 3 x 2 cm on the left parietal  

2) lesion B is an ellipsoid hole on the right parietal obtained probably 

through incision1) irregular triangular hole of 1 x0.9 cm  

both obtained combining scraping with incision to widen the orifice 

Two different 

moments 

- 

45 Cremona 1 Frontal  C Scraping Ovoid depressed area of 1.5 x 0.8 cm with an oblong perforation of 0.6 

x 0.4 cm 

- - 

46 Segesta (Trapani) 1 Occipital L Scraping and Trepanation was obtained through scraping and the perforation was then - - 
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Table 2. Summary of the cases of trepanation from Italy 

Legend: L = left; R = right; C = central; P = present 

 

 

sawing enlarged by incision 

47 Monte D’Argento 

(Latina), n. 11B 

1 Occipital L Drilling Small perforation of 0.45 cm in diameter - - 

48 Monte D’Argento 

(Latina), n. 24 

1 Parietal L Scraping Eight-shaped orifice, which seems to have been produced by two 

contiguous holes of 3 x 2 cm 

- - 

49 Sabbioneta 

(Vespasiano 

Gonzaga) 

1 Parietal R Scraping Lozenge-shaped depression of 7.5 x 5.5 cm with central trapezoid 

perforation measuring 2.5 x 1.4 cm 

- - 

50 Osoppo (Udine) 1 Frontal C Scraping Elliptic orifice of 3.6 x 2.9 cm - - 

51 Otranto (Lecce) 16 Parietals, 

frontal 

L, R, 

C 

Drilling Different size and depth, ranging from 0.5 to 3 cm in diameter: 8 are 

incomplete perforations of regular hemispheric shape, while 8 holes are 

complete perforations involving the bone in all its thickness, and 

producing a rounded conical shape hole with rounded walls 

Contemporary - 

52 Populonia 

(Livorno) 

1 Parietal L Scraping and 

sawing 

Pentagonoid trepanation measuring 4.9 x 2.3 cm, obtained through 

scraping but there are also traces indicating the use of incision 

- - 

53 Borgo Cerreto 

(Perugia) 

1 Fronto-

parietal 

L Drilling and 

scraping 

Circular hole of 3.1 x 3 cm, with margins smoothed with a file - - 

54 Comiso (Ragusa) 1 Parieto-

temporal 

L Sawing and 

caustication 

Depressed area of 6.8 x 4.9 cm with a central irregularly quadrangular-

shaped perforation measuring 4.9 x 4.25 cm obtained through incision 

perfectioned in the inferior portion with caustication 

- - 
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Figure 1 Map of Italy with the archaeological sites cited in the text  
 

80x100mm (300 x 300 DPI)  
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Figure 2 Trepanation from Catignano (Neolithic period, old adult female), showing two contemporary holes 
(a); trepanation in the skull of Nuraxi Figus-Gonnesa (Bronze Age, middle-aged adult male) (b), with 4 

lesions obtained in at least two different interventions (c-e)  

 
152x56mm (300 x 300 DPI)  
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Figure 3 Trepanation from Fidene (2nd century AD) practised on a child of 5-6 years of age (a); detail of the 
lesion (b) and radiological examination showing evidences of hydrocephalus (c)  
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Figure 4 The approximate location of all lesions found on 53 skulls; the lesions on the skull from Otranto 
have not been represented  

 

317x317mm (72 x 72 DPI)  
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Figure 5 Trepanation from Scoglietto 6492 (Early Bronze Age, adult male) with an ellipsoidal depression and 
a central hole obtained through scraping (a); trepanation from Scoglietto 6511 (Early Bronze Age, 25-20 
year-old-male) obtained by the technique of incision, which produced a lanceolate depression with no 

perforation, owing to the complete reparation of the orifice (b)  
 

205x130mm (300 x 300 DPI)  
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Figure 6 Trepanation from Pontecagnano 4043 (4th century BC, adult male) (a) with two contemporary 
trepanations obtained by drilling (b) and radiological examination (c)  
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Figure 7 Trepanation from Su Crucifissu Mannu 1 (Early Bronze Age, 20-30 year-old-male) (a), showing a 
rhomboid depression obtained through scraping and a central rounded perforation probably opened and 

widened through incision (b)  
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Figure 8 Trepanation from Sisaia Dorgali (Bronze Age, adult female) with the bone disc replaced in the 
trepanation hole, followed by resorption of the fragment (a); trepanation from Pontecagnano 990 (5-4th 

centuries BC, 40-45 year-old-male) with implantation of one half of the bone disc (b)  
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Figure 9 Trepanation of Vespasiano Gonzaga (1531-1591), performed to treat venereal syphilis, as attested 
by historical sources and by the luetic lesions visible on the skull surface (a); trepanation from Trasano 
(Neolithic) with the bone disc in situ, leading to suppose a ritual purpose for the surgical intervention (b)  
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