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summary - 7his paper regards the discovery of a trepanated skull dating back to the end of the Middle
Bronze Age II (1650-1600 B.C.). The skull was found in a funeral pit in the Syrian city of Ebla. A
rectangular area of the frontal bone measuring approximately 50 by 45 mm was purposely surgically
removed through the use of a blade. Deposition of new bone indicates that the subject survived for a long
period after the surgery. This skull represents one of the oldest cases of trepanation with a quadrilateral form

of incision found in the Near East.
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Introduction

The TItalian Archaeological Expedition of
the University of Rome “La Sapienza”, headed
by Paolo Matthiae, has uncovered many human
skeletal remains in the city of Ebla (Syria) in
recent years. A demographic and palacopatho-
logical project to study the human remains from
this site was initiated in 2005. This work first
focused on the human remains discovered in
the funeral pit P8680 of the Southern Palace
(Matthiae, 2004), which dates back to the end
of the Middle Bronze Age II (1650-1600 B.C.).
The pit was employed for burial depositions until
it was ceased to be used. In fact, archaeological
investigations have established that for a certain
period of time, the pit was the direct entrance of
a funeral chamber. Only later, during the final
phases, was this pit used for burial deposition.
The excavation of this structure reached the
entrance tunnel to the chamber, at that point in
the excavation there was a considerable risk of
the vault collapsing and the work was suspended.
The archacological evidence shows that the buri-
als from the upper level were found in primary

burial position whereas bones found on the lower
levels were mixed. The mixing of bones probably
took place every time the tomb was reopened
and a new burial was placed in it. The indi-
vidual with a cranial trepanation (Individual 1)
was the last burial to be deposed before the tomb
was closed for the last time.

Materials and results

Individual 1 is a male, 45 to 55 years old.
The body was in a primary posture, flexed, in an
East-West orientation and left lateral position.
The burial was nearly complete on recovery.

The trepanation is located on the left side of
the frontal bone very near the coronal suture and
the hole measures 35 by 29 mm (Figs. 1 and 2).
The hole is characterized by an irregular quad-
rilateral perimeter which is clearly visible when
laterally illuminated with a lamp (Fig. 3).

The surface of the border is irregular, rough
and contains small pits of an osteitic nature, while
the diploe has been completely obliterated by
later deposition of bone as a result of healing. The
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Fig. 1 - The skull of Individual 1 with the trepa-
nation opening.

Fig. 2 - A close up of the left side of the frontal
bone.

jagged borders of the hole thin out from its center,
with newly placed formations of laminated tissue
and bony protrusions, which are orientated cen-
tripetal to the hole. A radiological exam showed
that the area of the cortical tables around the bor-
ders is spongy and thinned. Furthermore, there is
also a sclerosis in the surrounding area (Fig. 4).

Cranial trepanation at Ebla

The skull examined is thought to have been
subjected to a quadrilateral incision of the bone
through the use of a blade. The dimensions of
the original cranial surgically made hole can be
calculated by considering the approximately
rectangular sclerotic and osteitic area, which is
visible on the outer surface of the skull. The cut,
which was probably 50 by 45 mm in size, was
followed by an extensive deposition of new bone.
This partly covered the original morphology of
the surgical hole.

The extensive healed area of bone suggests that
the period of survival of this individual appears to
be considerable. He survived long enough to pro-
duce approximately up to 15 mm of new bone
growth. This hypothesis is also based on the mac-
roscopic observation of the spongy diploe and
on the internal and external characteristics of the
tables. There is a considerable bone remodeling
evident by the presences of bony overgrowths-
over the once exposed cranial diploe. The area
immediately surrounding the opening is thin and
therefore more transparent compared to the more
marginal peripheral area (Fig. 4). In some trepa-
nations, including this one, the borders contain
a pitted area around the opening which makes
the bone seem spongy in nature. This is further
evidence that the subject survived for a certain
period because it indicates an infection following
the trepanation which was resolved as indicated
by the remodeling of the borders.

Discussion

Trepanation consists of removing part of the
skull without damaging the tissue below. It has
been used frequently in the past in many cultures
over the world and represents one of the first
forms of medical surgery on the head for which
there is clear evidence (Lisowsky, 1967; Arnott,
2003). Practiced since Neolithic times and wide-
spread throughout the world, it requires a skilled
intervention and a considerable technical ability
(Guiard, 1930). Even today, some societies still
perform this type of intervention using the same
techniques adopted in prehistoric times (Oakley
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et al., 1959). Literature has suggested two pos-
sible reasons for this type of practice: therapeutic
and magic-ritual (Broca, 1876; Horsley, 1888;
Lucas-Championni¢re, 1912; Moodie, 1923;
Thompson, 1938; Piggott, 1940; Castiglioni,
1941). It must be stated, however, that for prehis-
toric cases it is impossible to distinguish between
the two. Many experts consider trepanation to be
a surgical intervention aimed at relieving cerebral
pressure in order to cure intra-cranial illnesses,
such as intra-canial hemorrhages due to vascu-
lar lesions, hematomas due to contusion and
cephalea.  Alternatively the surgery could have
been carried out to remove bone fragments fol-
lowing skull fractures. Other experts give more
weight to the theory of magic rituals, taking into
consideration that many intra-cranial illnesses
were thought to be due to spirits. The interven-
tion, in this case, would be carried out to free these
spirits in order to obtain a complete cure. In our
case study, there are no cultural or archaeologi-
cal evidence which can cast light on the motives
behind the trepanation.

The principal techniques used consisted of
scraping, drilling and incisions. The initial hole
could be enlarged and shaped using a combination
of methods such as scraping-incision or scraping-
drilling. In scraping, a lithic instrument is used
which has an abrasive surface. The tool is rubbed
across the skull surface continuously until a perfo-
ration is obtained. In general, trepanations which
adopt this technique are ellipsoidal and are sur-
rounded by a crater-like depression. Drilling uses
a pointed tool which circles the principal handle.
The form and size of the opening varies accord-
ing to the shape of the instrument used and the
angle at which the tool is adopted. One variety of
drilling consists in the so-called “ebony worker’s
crown” where a burin is used to make many adja-
cent perforations delimiting a precise area.

For the Ebla subject the opening was per-
formed by an incision. This technique was made
using a very hard and sharp instrument. The
holes, which are achieved through the progressive
cutting of the surface of the skull, can be shaped in
many ways: circular, fusiform and, like in this sub-
ject, quadrilateral. A metallic blade was probably
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Fig. 3 - A close up of the opening which shows
the complete healing of the edges with new
depositions of bone with small osteitic pits.

Fig. 4 - An X-ray which shows a thinning of the
tables with a sclerosis of the surrounding area.

used to make four incisions at right angles to each
other following the classic so-called “incaic cross”
technique. The Ebla case represents one of the
oldest examples so far discovered of a quadrilateral
trepanation in the Near East (Tab. 1).

The subject from Ebla dates back to the end of
Middle Bronze Age II. Other Syrian archaeologi-
cal sites yields examples of trepanation that dates
back to the Bronze Age: three skulls from Ras
Shamra (Dastugue, 1962; Ferembach & Vallois,
1962), one from Tell Bi’a (Wolska, 1994) and
the doubtful cases of Minet el Beida (Dastugue,
1962), Tell Mozan (Ramos, 2007) and Qatna
(Canci, personal comm.).
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In the Near East area the oldest cases docu-
mented, date back to the Proto-Neolithic, are
found at the site of Zawi Chemi Shanidar in Iraq
(Ferembach, 1970). An example of Neolithic
trepanation was found in Jericho (Kurth & Roher-
Ert, 1981). Trepanations from the Chalcolithic
have been found in Azor in Israel (Ferembach,
1984), in Wadi Makugh, near Jerico (Zias &
Pomeranz, 1992), in South Sinai (Hershkovitz,
1987); in Anatolia at Elmali-Karatas (Angel,
1966) and six cases from Kuragay-Hoyok (Giileg,
1995). A case from the Early Bronze Age has been
documented at Arad in Israel (Smith, 1990).

Cranial trepanation at Ebla

The example from Kiiltepe in Anatolia dates to
the Middle Bronze Age I (Senyiirek, 1958). There
are also skulls from Jericho (Oakley et al., 1959;
Brothwell, 1965) and Tell Beit Mirsim in Israel
(Smith & Dujovny, 2004) which date back to
the same period as the Ebla sample. Three skulls
from the Iron Age have been recorded in Palestine
at Tell Duweir (Parry, 1936; Starkey, 1936; Giles
1953) and another was found at Timna in Israel
(Ferembach, 1957) dated between the Iron Age
and Roman times. In these last four examples,
the quadrilateral incision performed was the

same as the one used for the case from Ebla.

Tab. 1 - The principal cases of trepanation in the Near East from the Neolithic to the Iron Age with
a description of the type of the holes and their anatomical position.

Site Region Period Description Bibliography

Zawi Chemi Shanidar IRAQ Proto-Neolithic Rounded / Frontal Ferembach, 1970
Jericho PALESTINE Neolithic Rounded / Parietal Kurth & Roher-Ertl , 1981
Kuragay-Hoyok s B .

(6 skulls) ANATOLIA  Early Chalcolithic Rounded / Glleg, 1995
Elmali-Karatas ANATOLIA  Chalcolithic Rounded / - Angel, 1966

Azor ISRAEL Chalcolithic Rounded / Occipital Ferembach, 1984
South area SINAI Chalcolithic Rounded / Parietal Hershkovitz, 1987
Wadi Makugh PALESTINE Chalcolithic Rounded / Bregma Zias & Pomeranz, 1992
Arad ISRAEL Early Bronze I Rounded / Bregma Smith, 1990

Kultepe ANATOLIA  Middle Bronze I Incisions / Occipital Senylrek, 1958

Tell Bi'a SYRIA Middle Bronze I Rounded / Frontal Wolska, 1994

Qatna SYRIA Middle Bronze 1 Incisions / Parietal Canci (unpublished)
Ras Shamra . Elliptical / Sagittal

(2 skulls) SYRIA Middle Bronze Riese el Periel Dastugue, 1962
Jericho PALESTINE Middle Bronze II  Rounded / Coronal (1) Oakley et al., 1959;

(4 holes) Rounded / Frontal (3) Brothwell, 1965

Tell Beit Mirsim ISRAEL Middle Bronze II Rounded / Frontal Smith & Dujovny, 2004
Tell Mozan ) Rounded / Occipital

(2 holes) SYRIA Middle Bronze II Elliptical / Sagittal Ramos, 2007

Ebla SYRIA Middle Bronze II  Quadrilateral / Frontal

Ras Shamra SYRIA Late Bronze Elliptical / Coronal Ferembach & Vallois, 1962
(4 holes)

Minet el Beida SYRIA Late Bronze Rounded / Parietal Dastugue, 1962

Tell Duweir Quadrilateral / Parietal (2) Parry, 1936; Starkey,
(3 skulls) PALESTINE Iron Age Elliptical / Parietal (1) 1936; Giles, 1953
Timna ISRAEL Iron Age/ Roman Quadrilateral / Frontal Ferembach, 1957
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Other cases have been found in neighboring
areas including Iran (Mallin & Rathbun, 1976)
and Arabian Gulf (Littleton & Frifelt, 2006). In
areas like Egypt and Sudan some past cases which
were considered trepanations were later recog-
nised as pseudotrepanations in that they were
found to be pathologies, traumas or taphonomic
alterations. The oldest presumed case found
comes from Sesebi in Sudan (Leca, 1986) which
dates back to 1200 B.C. (XVII-XIX Dynasty).

Conclusion

There is little certain data regarding trepana-
tions from Syria. This is probably due to a lack of
systematic anthropological research. However,
recent discoveries in Syria have revealed that this
area represents one of the most active centers of
cultural transformation in the medical field. The
Ebla individual represents an important example
of successful surgery in the Middle Bronze Age.
In fact, the considerable deposition of new bone
clearly indicates that the subject survived for a
long period after the intervention. The success-
ful operation and the probable introduction of
a new cutting technique indicate that there were
specialists capable of performing innovative sur-
gical practices during this time in history.

The Ebla case dates back to the Middle Bronze
Age, a period when cranial interventions seem to
have become particularly frequent in the entire
near eastern territory. However there is still lictle
evidence to indicate why these interventions were
carried out. Fortunately, recent findings in Syria
will make it possible to analyse these aspects in
more detail and eventually obtain more precise
information regarding surgical techniques in the
Near East.
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