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Evayyelia Anpoa, Apyaoloyikég O¢oelg kot pvnpeia oty Kpepootrp kat to
ITapadeiot PodSov kat 11 ovpPolr] evog vEOL LOTEPOPWRATKOD TAPOL OTOV AOPO TOL
Aowpdtov ot PVIpEeLOK) tonoypogia g neproxns, EYAIMENH 25 (2024), 1-29.

The article examines the monumental topography (archaeological sites and
monuments) of the settlements of Kremasti and Paradisi in Rhodes, as well as the
contribution of a late Roman tomb recently found on the eastern slope of the
Asomatos hill, which rises between the two settlements. In historical times, this
area belonged administratively and geographically to ancient Ialysia, which
occupied the northern end of the island and was its most important part.

The archaeological research in both settlements commenced with the Italian
excavations during the interwar period, while subsequently, after the
incorporation of the Dodecanese to Greece, the extensive rescue research was
undertaken by the Ephorate of Antiquities of the Dodecanese. In this context, a
chamber tomb was discovered, which despite its modest findings, constitutes a
substantial contribution to the monumental topography of the region
characterized for the most part by fertile plains that favored habitation from a
very early age. The traces of its ancient inhabitants, lost in the depths of history,
are identified in the abundant movable finds from the settlements of Kremasti
and Paradisi, the architectural remains, the craft workshops and agricultural
establishments, as well as the necropoleis scattered throughout the area of Ialysia.

Anna Alexandropoulou, Female acrobats in the Classical world, EYAIMENH 25
(2024), 31-39.

Ot e1kOVIOTIKEG OKNVEG ayyeimv anod v AOnva kot t) Notwa Itadia, kabog kot éva
obvolo kopomdaotik®mv nopadetypatov and t) Aé¢ofo kat Tig Aumapeg vijoouvg petagd
aMov, ovpfaddovv oty e€etaon Kat v eppnveia Tov pOAOL TV YOPVOV aKpoPaTidwv
otV KAaolkl] Kowwvia. Molovott 1] nopadootaks) oY£01 TOUG e TO OLHIOOLY KOl TOV
KOOPO ToV eTaipwv eival adltap@iofrttn, ol ELKOVIOTIKEG OKIVEG TI)G QTTIKIG KOl KOTM-
taAloTikng ayyeloypagiog, kabwg kot ov apyaieg nnyég, napeyouvv evdei&elg yia v
EPPAVIOT] TOV YURVOV akpoBatidmv Kat og AaTpevTika HAaiolo, OHmg yla mopddetypo
OtoV TEAETOLPYIKO YopO kadabioko. Aev amokAeietal va ouviotobv pia tedetovpyikr)
Spaotnprotta mov oyetidetor pe tedeteg evnAikioong, dedopévov OTL ot akpofatideg,
EKTOG PUOIKA aIIO ALOVUOLOKEG OKIVEG, ERPavIfovIal 0 OKNVES IOV OLVEEOVTAL KLPIWG
pe v Aptepn kot tov AmoAAmva.
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Vases from Athens and South Italy, and statuettes from Lesbos and the Lipari
islands among others, form a rich material for the examination and interpretation of the
role of naked female acrobats in classical society. Their traditional connection
with symposiaand the world of hetairai has largely remained undisputed. A new
interpretation is also possible based on the examination of figured scenes on Attic and
Italian red-figure vases and literary sources. These offer evidence for the appearance of
female naked acrobats in cultic contexts which include other known ceremonial acts such
as the kalathiskos dance. Female acrobats appear in scenes chiefly connected with
Artemis, Apollo and Dionysus. Therefore, we may assume that besides their evident
connection with the world of spectacle, they may also form a special ritual activity related
to the passage to adulthood.

Stella Drougou, On the occasion of a Hellenistic clay lamp from the ancient city of
Aigai, Vergina, EYAIMENH 25 (2024), 41-50.

To Opavopa evog elnviotikod mnrAwvov Adxvov pe aflompdoekty QUTIKI)
Srakoopnon otny avaylvgn Aafr) Tov, ebpnpa TV TEAEVTAULOV YPOVOV OTOV AVAOKAPLKO
topea «aypog Toakipibrp ot Bepyiva, oamotelei tv  agoppr yia  oplopéveg
MOPATI P OELS WG TTPOG TO SIOKOOPNTIKA OEpata Tg PIKPOTEYVIOG —Kat OXL HOVO — OtV
arepyopevi) eAAnviotikr) nepiodo. AGiel va onpeltmdei 0Tt 0 AVACKAPIKOG TOPENS «OypPOG
Toaxipidn» yertviader pe to aveokappévo Mntpwo oty apyaio moAn twv Alyov
(Bepyiva), ota BA avtov. Xtov vmo gpguva akopn ympo éxouv anokaAvpOel kuping ta
OLKOOOIKA Aelpava €PYAoTPLAK®V EYKOTAOTACE®V KAOMG Kal YOPOKTPLOTIKA KIVITO
guprpata, KotdAoura PlOTEYVIKOV IPOIOVI®Y.

The fragment of a Hellenistic clay lamp with a remarkable relief handle, a recent
find from the excavational sector “Tsakiridis field” in Vergina, gave rise to some
observations on the decorative motives of Hellenistic handcrafts products. It is
noteworthy, that the site “Tsakiridis field” lies in the vicinity of the excavated Metroon in
the ancient city of Aigai (Vergina), where remains of workshops as well as other finds,
products of their workmanship, are significantly substantiated.

T'ewpyrog K. Kaddrjg, Enta kAifavor ano tov vopo Kopwbiag, EYAIMENH 25
(2024), 51-78.

The subject of this essay are the ceramic kilns that were identified and investigated
in the region of Corinth. Two kilns were excavated in the area of ancient Sikyon and
date back to the Hellenistic era and five kilns were discovered at Kamari of the
municipality of Xylokastro, dated to the Roman period. In addition to the structural and
functional elements of the kilns, the ceramic finds resulting from the excavation are also
examined. The study of these humble monuments is a useful tool for reconstructing the
social and economic organization of the ceramic workshop during antiquity and
contributes to the promotion of the kilns’ research in the region of the Peloponnese.



Anagnostis Agelarakis, The Hippocratic Legacy in Cranial Trauma Surgery: from
On Head Wounds to Rogerius Frugardi’s Chirurgia, and the Semantic Transformation
of “Trepanation” in Scholarship, EYAIMENH 25 (2024), 79-93.

Xy 1otopio g woTpikig, 1 Innmokpotikr) npaypoateia el Tewv Ev Kepalr
TpooudTeor QUOTEAEL TNV OPXALOTEPL] YPOIIT] MIYI] TG YELPOLPYLKI)G OVILHETMIILONG
KATOYPATovV — Kpaviov  Aoyo  tpavpatiopol. IToAdég  olyxpoveg — emOTIHOVIKEG
Onpootedoelg  avagepoviar ot Inmmokpotikeg  Kpavio-yelpovpyikeg  pebodoug,
vroypoppidovtog T onpocio Tovg oty 1otopia g LaTPIKIG. ZUXVA CLYKPIVOLV Tig
Inmmokpatikég MPaKTIKEG pe  apyalo-MoHOAOYIKEG MEPUITMOOELS KPAVIO-YELPOVPYLKMV
enepfaoewv oe Swapopetikég nepltodovg kat meployeg amd 1) NeoAOwkry Emoyxr kot
e@e&rc. Qotdoo, oplopéva oxYoAla oL S1ATLIOVOVTAL €K TMV LOTEP®V, PETA ano SO Kot
mAéov yihietieg, eivar avaxkpiPrn) 1) eddurn). Xnavieg Og, anodiboviat otov Immokpdtrn
ewkaoieg ylo edAeiperg ot pebodoloyia 1) oTig epnelpikeg Tov yvmoelg kat Se&lotneg,
Paolopéveg evdeyopévog o atedr] pedetn 1) mapeppnveia g MP®TOYEVOLG LOTOPLKI|G
nnyne, addd Kat og 6,1t Apopd OTOV OPO «TPLIIAVIOPOG», oL vlobetr)Onke Tov 190 atwva
kot neptdapfavel kabe avolypa oto Kpavio pEom Yelpovpylki)g enépfaong.

To apBpo Siepevva mruyég g Inmokpatikng mpaypateiog, eotidloviag otig
XELPOVPYIKEG Ol1adIKAOIEG, TIC TEYVIKEG KOl TO epyoldeio mov yproiponou)Onkav, pe
nopdOeon OMmooHOOPATOV opyainv Kelpevov. Emmdéov, mpoopéper pia Sitaypovikn)
avalvon ano tov 50 at. m.X. éwg v Avayévvnorn, avadeikvboviag T onpacia g
Inmmokpatikng KApovopdg Kot KOTadelKVOOVTOG TIG EMIOTIHMOVIKEG OvVOKpifeleg mov
IPOKLITOLY amd v eAAunr] pedetn tov Oépoatog kat v kabolikn) yprjon tov O6pov
«TPLIOVIOPOG» 0TI OLYXpPOVI) apyato-avbpwoloyikr) BifAoypagia.

The Hippocratic treatise On Head Wounds (ITepi Teov Ev KepaArji Tpcoudtav) stands
as the earliest recorded account of surgical techniques for cranial fractures resulting
from trauma. Its descriptions of surgical procedures, tools, and methodologies have been
widely referenced in modern medical and archaeological scholarship. Researchers
frequently compare these Hippocratic practices with evidence of cranial surgery
observed across various historical and cultural contexts, from prehistoric times through
antiquity. Despite its historical importance, interpretations of the treatise are sometimes
shaped by modern assumptions rather than a faithful reading of the original text.
Certain retrospective analyses, written more than two millennia later, present incomplete
or inaccurate assessments, often due to misinterpretations of the primary source. These
studies occasionally attribute deficiencies in surgical methodology or empirical
knowledge to Hippocrates himself. Additionally, the 19th-century introduction of the
term trepanation —which has come to encompass all surgically induced cranial openings—
has contributed to a generalized and often misleading classification of ancient surgical
practices.

This article revisits the surgical concepts outlined in On Head Wounds, focusing
on operative techniques, instrumentation, and textual evidence. It also examines the
evolving interpretation of these procedures from antiquity to the Renaissance,
emphasizing the need for greater precision in discussing Hippocratic contributions and
the impact of terminological imprecision on archaeo-anthropological discourse.
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THE HIPPOCRATIC LEGACY IN CRANIAL TRAUMA SURGERY:
FROM ON HEAD WOUNDS TO ROGERIUS FRUGARDTI’S
CHIRURGIA, AND THE SEMANTIC TRANSFORMATION OF
“TREPANATION” IN SCHOLARSHIP

Introduction

In the history of medicine, the Hippocratic treatise On Head Wounds' provides the
earliest written account of a surgical process for treating trauma-impacted-fractured cranial
bones. Consequently, numerous recent scholarly publications on the subject matter refer to
the Hippocratic cranial surgical methods, emphasizing their historical significance. These
works often refer to the Hippocratic procedures, while comparing with archaeo-pathological
cases of cranial surgeries across different periods and regions from the Neolithic onward.
Occasionally, however, comments are made in these works, which in hindsight of nearly two
and a half millennia are neither precise® nor equitable’. In rare circumstances, conjectures
are imputed to Hippocrates himself suggesting shortcomings in the methodology of
performing and completing the intervention®, lack of experiential knowledge and surgical
skills’, comments possibly based on an incomplete study or an inadequate understanding of
the primary historical source —while focusing on what has come to be encompassed in
literature by the term trepanation. The term was adopted in archaeo-anthropological
contexts during the late 19th century to include any opening in the cranium through
surgical intervention.

This article aims to address and illuminate aspects of the On Head Wounds
recommended surgical process, focusing on the surgical procedures, the techniques, and the
instruments used to carry out the intervention, including for reference sample excerpts of
the ancient text with careful translations. Furthermore, the paper intends to offer a
diachronic narrative on the foundational nature of the Hippocratic treatise regarding
surgical interventions to treat cranial bone fractures, as documented by historical sources,
spanning from the 5th c¢. BC to the post-Renaissance period, culminating with the 19th-
century adoption of the term “trepanation”; a semantic shift which engenders inaccuracies

! Hippocrates, I11, i-xxi (ed. E. Littré, Ocuvres complétes d'Hippocrate, vol. 3, Paris 1841, repr. Amsterdam:
Hakkert, 1961).

? Often overlooking the fact that the treatise was compiled, as clearly stated by its title, to address head trauma
and the treatment of cranial bone fractures, rather than cranial surgery in reference to other pathological
etiologies in antiquity.

> If we consider that the remarkable progress of modern medical science may inadvertently obscure our
appreciation of the limitations and challenges faced by the ancient practitioners in conducting the surgical
process.

* On the recommendations dictating specific steps to be carried out in performing the surgical process.

® Cf. Krivoshapkin er al. 2014.
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and oversimplifications in archaeo-anthropological discourse when used for comparisons
with the nuanced methodologies and context-specific recommendations of the Hippocratic
treatise.

The Hippocratic surgical process for treating cranial fractures in On Head Wounds

The Hippocratic recommendations for cranial injury intervention in the treatise On
Head Wounds align with a carefully structured medico-surgical process, referring to
comprehensive diagnostic evaluations and carefully administered preoperative procedures
according to the condition of the patient, the causes and circumstances of traumatism, the
nature of the head wound, and a meticulous examination on the severity of the injury or
fracture at the impact locus’, inclusive of a unique technique for the investigation to trace
and identify the potential of latent radiating fissure-fractures’. Subsequently, detailed
guidance is provided regarding the surgical operation, with recommendations for the
selection of preferred surgical techniques® based on the cranio-anatomic location and specific
condition of the wound, with an emphasis on judicious care and the implementation of
prophylactic measures during the surgeon’s technical actions in the procedure, to prevent
latrogenic osseous trauma caused by improper handling, to minimize the risks for infection
and injury to the dura mater’ and its substratal tissues, thereby improving the patient’s
chances for recovery and healing.

In On Head Wounds, the nuanced approach, presented authoritatively and replete
with precise guidance and elaboration on the appropriate and cautionary actions required
throughout the surgical process, involves the entire sequence of steps from the evaluation of
the wounded, the diagnosis and decision-making for the preoperative preparation and the
surgical technique to be implemented for the procedure itself, as well as the post-surgical
follow-up with the patient. It reflects the Hippocratic experiential knowledge and deep
understanding of: 1) cranial anatomy and physiology (xvii, 10-21)'’; 2) cranial morphologic
variability in relation to the patient’s age and biological developmental status (xviii, 1-10, 19-
21); 3) the variability of head injuries classified under five subcategories of skull injury that
may be sustained in relation to the context of circumstances, the typology of the striking
weapon, and the mode of impact (iii-viii; xi); 4) diagnostic investigations and assessments on
the nature, complexity, and severity of the trauma (ix-x; xiii; xiv, 47-49); 5) preoperative
preparation and application of pharmaceuticals (xiii, 22-50; xiv, 1-13); 6) advice on the

% Referred to in the ancient text as £pn, “seat or base imprint of the impact”; see Hanson 1999, 100-101.

7 Essentially simulating an early imaging technique of the period (xiv, 46-50).

8 Providing guidance to the surgeon on how to proceed if he is the first to treat the patient or receives the
patient following unsuccessful treatment by another practitioner.

 The Hippocratic treatise On Head Wounds predates the discovery and introduction of the meningophylax
in craniotomy procedures, first mentioned by Celsus [ De Medicina (On Medicine 8.3.3)] and later by Galen as the
meningophylax [ ITepi Avatouxcdv Eyxeiprioecov (On Anatomical Procedures), 2, 686K (ed. C.G. Kuhn, Claudii Galeni
opera omnia, vol. 2, Leipzig: Knobloch, 1821, repr. Hildesheim: Olms, 1964)], and as “the flat end of the
lentiform guard” [ @spamevtikry MéoSos (Method of Medicine), 10, 448K-450K (ed. C.G. Kithn, Claudii Galeni opera
omnia, vol. 10, Leipzig 1825, repr. Hildesheim: Olms, 1965)]. For chronological context, Hippocrates, who lived
between ca 460-375 BC (see Agelarakis 1997), preceded by 350 years at the end of his life the birth Celsus (ca 25
BC-50 AD) and by 504 years the birth of Galen (see Agelarakis 1997a), who lived between 129 and 216 AD.

' Where also the anatomical term 775 &mAdns Tov doréou, “of the diploe of the cranial bone”, is introduced
(xvii, 11), along with Toi doréov dupco ai poipau... ij Te dveo uoipn Tov ooTéov kai 1j kdTew, rendered as “both tables of the
cranial bone... the upper table of the cranial bone and the lower one” (xvii, 17-19).
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selection of surgical techniques'' for the treatment of cranial bones as rendered appropriate
according to the condition of the fracture (xii, xvii, 1-8; xiv, 3-66; xviii, 11-21; xix, 33-39; xxi,
1-33); 7) cautionary advice on the proper implementation of tool use during the surgical
procedure (xxi, 18-55); 8) advice on prophylactic measures concerning matters of patient
safety (xiil, xv, 4-18; xvii, 7-10; xix, 5-39); 9) postoperative therapeutic care (xiii, 1-21; xv, 1-
35; xx, 1-17); and 10) the potential risks of patient morbidity, and mortality (xix, 1-32).

The first systematic medico-surgical protocol for treating cranial fractures in On
Head Wounds

Upon careful examination of the passages of the treatise On Head Wounds, it becomes
clear that it refers to explicit methods and skills necessary for the surgeon to perform specific,
and in some cases, multiphase actions during the surgical operation, encompassing diverse
tools, dexterous and precise movements, and careful surgical maneuvers required for the
technical execution of the procedure. Furthermore, the treatise refers to and strongly
recommends specific guidelines to be followed during the surgical process, from
preoperative to postoperative care, cautioning, with reference to evidence-based practices,
about patient safety, the safe handling of surgical instruments, and endorsing surgical time-
outs (xxi, 18-27), promoting consistency and enhancing surgical efficiency. In overview, the
treatise generates a set of conditions, guidelines, and precautions to be followed by the
surgeon, encouraging reduced variability and fostering the standardization of procedures or
rules for conducting the surgical process, thus reflecting what could be designated in modern
times as a systematic surgical protocol for the treatment of cranial fractures.

Sample excerpts of On Head Wounds, contextualizing recommendations on the
implementation of procedures and techniques during the surgical operation

Regarding the recommendations on the surgical operation, as part of the broader
surgical process to treat cranial fractures, On Head Wounds distinguishes between the
scraping'® technique using the raspatory”, the sawing' technique using the circular
denticulate saw, and drilling using the perforating trepan'”. These three surgical techniques
are carefully articulated, with clear explanations of the reasons for selecting, or where
relevant combining them to perform the cranial surgical operation to treat wounded bone as
may be required following the diagnostic and preoperative stages.

The following excerpts, sampled from the Greek text'® On Head Wounds, with English
translations'’, aim to offer precise insight into the cranial surgical process to treat cranial

' And/or a combination thereof.

2 The verb used in this context of the Hippocratic treatise is émévew, “to scratch/to scrape”, and the noun is
£vorg, “the scraping” (see Hanson 1999, 106).

¥ The noun used in the treatise is £votrp, “scraper/rasp/file” (see Hanson 1999, 106).

" The verb used in the Hippocratic treatise is mpico, “to saw” (see Hanson 1999, 106, 117), the noun is mpicov,
“a toothed saw/a saw of teeth”, rotated by a strap (see Hanson 1999, 106, 118), and deriving from that is mpicwors,
“a sawing”.

' The noun used in the treatise for the tool is rovmavor, “drill/borer/auger”, rotated by a strap, while the verb
is Tpumdeo, “to bore/to pierce through” (see Hanson 1999, 106, 118.

' The ancient Greek text “...mainly that of Petrequin...” derives from Hippocrates’ On Wounds in the Head.

" The English translations are of the present author, adhering as closely as possible to the formal register,
tone, and nuance of the original Greek text.
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fractures. These passages reflect the detailed Hippocratic recommendations, technical
guidelines, and cautionary advice, aimed at guiding the surgeon —ostensibly the novice —
through the endorsed procedures involved in the surgical operation while capturing the
instructive style and distinctive tone of the Hippocratic teaching.

I. The following excerpt of the treatise refers to the surgical technique of scraping by
the raspatory, investigating the potential of latent fissures and/or contusions, along with
recommendations for implementing the sawing technique with the circular denticulate saw, if
required:

“1ij 8 UoTepaln nuépn, Emadav £EEATS TOV poTdv, kaTiddov TO doTéov & Ti Trémovbey, Eav urf oot
KATaQavns 1 1| TPAOIS, Okoin Tis EoTwv &v T O0Té, UNde diayvaokns & Té Ti €xel TO d0TEOV KAKOV v
£couTée, T Kal ouk Exel, TO 8¢ Béhos dokén agikéoBal s TO doTéov kal otvachat, EmEve xpr TG EuoTiipt
kata P&bos kal kaTa pijkos ToU avBpdTou s TéEPUKE, Kai aUbis Emk&poiov TO doTéov, TV prticov eiveka
TGV dpavéw idelv, kal Tiis pAdolos elveka Tfis apavéos, Ths oUk topAwpévns Eow &k Tis pUolos Tis
kKepaAfis ToU &AAou doTéou. EEeAéyxel yap 1) EUois ndAa T kakdv, fiv i) kal &AAws katagavées Ewotv
aUtal ai T&ba toloal év TG doTée. Kal fv €8pnv 1815 év T doTé ToU BéAeos, EmEve xpn aUThiv Te ThHv
gBpny, kal T& TepiéxovTa auTnv ooTéa, i) mMoAAdkis T €8pn mpooyévnTal PRifis kai eAdots, 1) povvn
pAdots, Emerta Aavbdvn ol kaTtapavéa tdvta. Emadav 8t lons 1O doTéov TG EuoTiipt, fiv uév dokén &g
Tpiow &gikew 1) TPEIOIS ToU doTéOU, TpiEl Xp, kal ov Bel Tas TPEls Nuépas un UTepPaAAe ampicotov, GAN’
&v TauTnol Tpiew, &AAws Te kai Tis Bepufs Sopns, A € dpxfs AauBdvns To inua” (xiv, 13-37).

“At the next day, whenever you remove the lint, while you observe for any defects on
the (cranial) bone, if the damage of what the bone sustained is not clear to you, and you
cannot diagnose if the bone has been harmed or not, while the weapon is considered to have
reached and harmed the bone, you need to scrape it down with the rasp up and down',
according to the long axis of the human, and in turn transversally in order to be able to
recognize the latent bone fissure breakings and the latent crushing/bruising on account it is
not crushed inwards from the natural form of the other (adjacent-peripheral) cranial bone.
For the rasping puts well to proof the harm, while not clearly distinguishable even though
they exist in the bone. And should you see the locus of impact (¢8pn) by the missile’ in the
bone, you need to scrape the locus of impact (¢5pn) and the bones that contain it, lest as in
many times to the locus of impact (¢€8pn) go together a fissure break and crushing/bruising, or
crushing/bruising alone, yet it is missed it not revealed. Whenever you scrape the bone with
the raspatory, in case it 1s considered that the damage of the bone needs sawing, don’t exceed
three days without sawing him (the wounded), but saw within this interval, particularly
during the warm period (of the year), if you undertake from the beginning the medical
treatment’.

I1. This excerpt of the treatise reflects on the relationship between multiple procedures
during the surgical operation, including the diagnostic method for investigating latent
fractures, the surgical techniques of scraping with the raspatory and sawing with the circular
denticulate saw:

'8 Bddos is translated both as: a) in a context relevant to movement, as “up and down” (hence, in the anatomic
context of a human patient as of a proximal and distal direction), and b) as “in depth/depth”.

19 Bédos is translated as “missile/swift-darting object/arrow”, and even as a “hurled rock fragment”. In other
contexts it may be translated as “weapon”.
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“fv un Biayweookns el Eppawye TO dotéov, ) MEpAaoTal, fi kal uedtepa Talta, uite SAws Opdv
Buvn, et dn, &1l TO doTéov TO TNKTOY TO HeAdvTaTov SeloavTta, TG HEAQVL PAPUAKE TG TNKOUEVE oTelAal
T6 £Akos, UToTelvavta 666viov, tAaiey TéyEavTa, elta katamAdoavta Ti p&ln tmdfoar T 8 VoTepain,
amoAvcavTa, tkkabripavta T EAkos, ¢mEToal. Kai fiv un 7 Uyigs, &AN £ppdyn kai TepAacuévov 7, TO piv
&ANo EoTal doTéov Aeukdy EmEudusvoy: 1) Bt pwyun Kal 1} pA&OLs, kaTaTakévTos ToU papudkouy, deEauévn
TO pdpuakov &5 twuThv péAav 2dv, Eotal péhawa v Aeukd TG 60Té TG &AA. AANA& xpr) albis Thv
pwyunv Tautny gaveicav péhawav emEtew kata PdbBost kai fjv ptv emEvcov TN poyunv eEéAns kai
apavéa Troions, A&ols uév yeyévntal Tol doTéou fj udAAov 1 flooov, TiTis TepiépPnEe kal TN pwyunv Ty
agpavioBeicav UTMdO ToU EuoTiipos. fiooov B¢ @oPepdv Kai foocov &v TPHyHa AT auTéns YévoiTo
agpavicbeions s peyuis. "Hv 8¢ kata Pdbos f kal un £6¢éAn €itval EmEuopévn, agikel & Tpiow 1 ToladTn
Eunpopn” (xiv, 46-66).

“In case you are unable to form a diagnosis if the (cranial) bone is fractured or
crushed/bruised, or both of those, and you are otherwise unable to perceive that, it is
necessary in fact to wet the bone (with) the darkest melted preparation (and to) apply the
black molten drug on the wound, stretching under/putting under a piece of fine linen
moistened with olive oil. Next, plaster over with the barley preparation” and bandage. In the
next day having released and cleansed out the wound, scrape (the surface of the skull). And if
it (the bone) is not healthy, but is fractured and crushed, the other (rest) of the bone will be
white as it is scraped. Meanwhile the fracture and the crushing, having received inside it the
dissolved drug would itself be black, being black within the other/rest of the white bone. But
it 1s necessary in turn to scrape in depth this black appearing fracture. And if indeed, by
scraping you remove it and make it invisible, it was just about a crushing/bruising that
happened to the bone that caused the fracture (which was) obliterated by the raspatory. Less
dreaded and less complications would have likely risen from it, as the fracture was removed.
It on the other hand (the fracture) exists in depth, and is unwilling to recede while scraped,
this plight is a case for sawing”.

ITII. The next two excerpts offer insight of the drilling technique by the 7ovmavor,
“trepan”, performed during the surgical procedure:

II1.1. “&AAa xpn, fiv Wihwbi Ths capkds TO doTéov, TpooéxovTa TOV vdov, Telpfichal BiayIVCICKE
8 T ur ¢oTi Toiow opbaAuoiow iBeiv, kal yvéval e Eppwye TO doTéov Kai & TépAaoTal, 1) polvov
mépAaoTal, kal e, €8pns yevouévns ToU PéAeos, mpodoeoTi pA&aIs, 1) paoyun, 1 duew Taltar kai fy T
TOUTV TemSVO TS doTéov, deival ToU allaTos TPUTTVTA TO GOTEOV OUIKPEG TPUTIAVW, PUAACCOUEVOVY
¢’ dAiyov: AemTdTEPOV Yap TO d0TéOoV, Kal émmoAaidTepov TAV véwv T TGV TpecPutépcov” (xvili, 11-
21).

“But it is necessary, in case the bone is stripped bare of flesh, being carefill of the mind
(being mindful/with prudence), endeavor/attempt to discern/determine that which cannot be
seen by the eyes, and to know if the bone fractured and if it bruised/crushed, or only
bruised/crushed, and if; it came into being a locus of impact (¢8pn) by the missile, adjacent will
be crushing/bruising or fracture or both of them. And if by any of those suffered the bone,
get rid oldischarge/let go of the blood perforating the bone with the small/little trepan, a
little at a time keeping watch and guard, for thinner is the bone of the young than of the
older”.

20 Cf. Agelarakis er al. 2020.
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IIL11. “Av 8¢ Tpumdve Xpfi, Tpds 82 THY uriviyya un agikvéeodat, fiv € apxfs AauPdvwv 1o inua
TpuTds, GAN EmALTTelv ToU doTéou AeTTdv, Comep Kai év T Tpioel Yéypamta” (xx1, 5H1-55).

“In case the use of the perforating trepan is wanted/desired/required, do not
reach/avoid reaching to the membrane, in case having received/undertaken from the
beginning the medical treatment you perforate, but leave behind a thin layer of bone,
Just/like as has been recorded/written for the sawing”.

Cranial fractures and surgical legacy from Hippocrates (5th c. BC) to Rogerius
Frugardi of Salerno (12th-13th c. AD)

Of the surgical techniques in On Head Wounds', the cylindrical toothed saw used in
sawing (mpicors) during the time of Hippocrates should have been rotated by a strap, similar
to a cord on a bow, as referenced by Celsus* (VIII, 3, 2-3 and 7), and later by Heliodorus the
surgeon®, referring to the trepan that was to be rotated through what he names the dpis,
“bow-drill”™*!, which was to be operated cautiously in variable speeds, according to the
positional depth of the trepan edge in the diploic component™. The specific account is
preserved in Oribasius (46.11.5-10, 220).

However, in Galen’s Method of Medicine where he elaborates on and refines what he
perceives as stated vaguely by Hippocrates, while supplementing the Hippocratic treatise
with knowledge gained through later discoveries, the term mpiwors (sawing) is notably
absent®, in contrast to the continued recommendations for the scraping and drilling surgical

21 By scraping £vois with the raspatory, sawing mpicors with the cylindrical toothed saw, and piercing through
with the drill rovmavor.

2 Celsus (ca 25 BC-50 AD), a distinguished Roman polymath, encyclopedist, and medical practitioner
—contrary to claims that he was merely an encyclopedist— provides in his eight-volume medical treatise De
Medicina (On Medicine) valuable insight representative of Alexandrine Medicine (Book 1, Prooemium 8; Book 7,
Prooemium 3), of which unfortunately the majority of primary records have been lost. The thematic units he
addresses align with the three Greek subdivisions of the Art of Medicine [AiaitnTiiiv, “(healing by the) dietary
intake”, ®apuaxevtikijy, “(curing by) pharmacopoeia”, and Xepoupyia, “working (curing) by the hand”, cf. De
Medicina, Book 1, Prooemium 9]. The treatise addresses dietary matters, causative agents and treatment of
disease (Books 1-4), medicaments, internal remedies, and prescriptions (V), and for the “Tetriam esse medicinae
partem, quae manu curet”, “The third part of the Art of Medicine is that which cures by the hand’ (VII,
Prooemium 1) on dislocations, surgical interventions as well as wound and fracture treatment (Books 7 and 8).

2 Heliodorus lived in the 1st c. AD. He was a member of the Tvevuarico/ (Pneumatists), School of Medicine, as
recorded by Galen in 77epi Siapopés opuyucsv [ De Different Pulse 11 (ed. C.G. Kiuhn, Claudii Galeni opera omnia,
vol. 8, Leipzig: 1824, repr. Hildesheim: Olms, 1965)] (cf. Johnston and Papavramidou 2024).

# Whereby he states that the acoustic pores (external auditory canals) of the patient were to be occluded to
mitigate the auditory perception of the trepanation process, thereby reducing his psychological distress.

% Heliodorus provides a splendid record of detailed medico-surgical thematic descriptions and
recommendations on cranial fracture treatment, revealing a continuum of the Hippocratic methodologies with
refinements, preserved in Oribasius’ Medical Collections XLVI (ed. J. Raeder, Oribasii collectionum medicarum
reliquiae, vols. 1-4, Corpus medicorum Graecorum 6.1.1-6.2.2. Leipzig: 1928-1933) involving the following
Chapters: On Head wounds, Healing treatment of wounds, On large wounds with denuded bones, On fractures,
On fissures, On incisions, On fractures with elevated bone fragments, On depressed fractures, On cranial fracture
with a bone fragment that slips under the diploic component, On purulent bones, On contusions, On the sizes of
the sutures, Healing treatment of perforated bones, and On the inflammation of the meninx.

% A rare comment on the discontinued use of saws in cranial surgery is referenced by Paul of Aegina, the
Byzantine Greek philosopher-travelling physician of the 7th c. AD, in Section Tepi Tcdv év 1fj kepaAij katayudteov,
(Regarding the fractures on the head), in the sixth book on surgery of his treatise, Emtoun latpwij (Medical
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techniques, whereby a variety of &vorrocwv, “raspatories”, and 7purdvewv, “drills/trepans”, are
required, respectively (10, 445K-447K). Regarding the latter, Galen describes that some of
the perforating drills, the so-called dBdnriora Tpumrava, “non-dipping/plunging drills”, are
equipped with an external guard-ring on their cylindrical exterior to prevent the sharp end
of the drill from plunging into the dura mater while drilling through the diploe (10, 447K).

While the use of 7pumava, “drills/trepans”, to perform the operation is of importance in
the Galenic treatise, he also notes that some of the more cautious/timid practitioners employ
the xyowiis, “hollow cylindrical denticulate saw”, equipped with a central pin to ensure a
precise grip and positioning on the cranial bone surface, thereby avoiding slippage (10,
448K). Yet, chronologically preceding Galen, Celsus in De Medicina provides a detailed
reference to this instrument, naming it modiolus in Latin, and noting that the Greeks call it
xowikis (8.3.1). He describes it as being rotated like a trepan, using a strap, but explains that
once it has cut to a shallow depth through the cranial bone, the central pin may be removed,
allowing the modiolus or the xowiis to be operated without it”’. In the same passage, while
he describes the form and shape of the trepans, he explains that the modiolus may be used
for smaller excisions of cranial bone, whereas larger excision interventions require the use of
terebra, “trepans”. Celsus explains that the trepans are employed in this intervention to drill
adjacent holes on the healthy margins surrounding the entire targeted area of bone which is
to be excised. Subsequently, a surgical mallet (malleolo) is used to strike with a chisel-like tool
(excissorius scalper) the intervening boundaries between each hole to excise the encircled
bone. He continues by noting that the surgical opening generated by this technique may
roughly simulate the imprint made by a modiolus, although the trepans in such a case
produce a larger ring-like opening (8.3.3-5).

Notably, from the time of Hippocrates and Galen through Classical Antiquity to the
Early Middle Ages, advances in medical concepts and methodological approaches to cranial
trauma care ushered in noteworthy improvements in surgical practice®. These
advancements also led to the discontinuation of certain surgical techniques, such as mpicors
and the use of yowiis or modiolus, as evidenced by a reference from the Byzantine period of
the 7th c. AD. This reference clearly reveals that both practices had fallen out of favor among
surgical practitioners, as stated by Paul of Aegina, Medical Epitome 6.90.7 “1j & &ia tcdv
TpIdveov Te kail xowikiScov xepouvpyla Tois vecwTepois cos uoxbnpa SiaféBAnrar’, “the surgery by saws
and choinikis is clearly regarded by the younger (surgeons) as ineffective/of suffering
hardship”. On the contrary Paul of Aegina clearly reveals the continued use of trepans, of
scrapping, cutting, and smoothing instruments in the surgical techniques to treat cranial
trauma. The following passage, of the segment Xepovpyia (Surgery), in the sixth book of his
treatise, offers a translated rendering®, with occasional insertions of explained Greek terms
(6.90.4-6). “In the case the cranial bone was to be weak, out of its own nature or due to the
trauma impact, initially peeling chisels were to be used from wider to narrower sizes to
remove bone, followed by lenticular cutting instruments operated by gentle mallet strikes to
avoid shaking the head of the patient. In case the bone was strong the so-called non-

Epitome) 6.90.7 (ed. J.L. Heiberg, Paulus Aegineta, 2 vols., Corpus medicorum Graecorum 9.1 & 9.2. Leipzig
1921-1924).

¥ Basma et al. 2023, fig. 5.

# Salazar 2000; Scarborough 2010; Agelarakis 2014, 2020; Nutton 2024.

# Translated by the author.
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plunging (trepans) (dBamtioTois Aeyouévors), would be used to perforate around the wound
(mepitpumjoavtes), then using the excising knifes for the extirpation/excision of the affected
bone fragments, bone removal is performed incrementally, if possibly by the fingers,
otherwise by the dental forceps (8Sovrdypa), or the bone forceps (éordypa), or the hair
tweezer/pincer (tpixodapis). The space in between the perforated openings should be like that
% while their depth (should be) near the deepest surface of the
endocranial table, taking caution for the trepan (7pumavov), not to touch the meninx.

of the widest core of a probe

Therefore, several trepans should be prepared to match the (required) thickness of the bone
(of the patient). And if the fracture involves just the cranial diploe no further perforation is
needed. Following the care of the bone, smoothening the roughness of the cranial bone
caused by the excision using the raspatory, or one of the rounded excising blades (unAicordv
éxkorreis), supported by the meningophylax (inserted under the diploe for protection of the
meninx —dura) and removing the likely remaining tiny bone fragments or flakes,
advantageously we are going to/proceed to/attend to/provide for the wound dressing. This is
the most common, yet also easily handled and free from danger manner of surgery, along
with the exceedingly praised by Galen (surgical) manner named by the lenticular knife
(pakcwtds), without circum-perforation (of the wound) by trepans, the smoothening (of the
cranial bone) undertaken by the excising/peeling chisels (kuxAioxor) *'.

In this section of his treatise (6.90.6-7), Paul of Aegina inserts, for accuracy and
reference, two quotations from Galen’s Method of Medicine. The first quote® provides a core
segment of Galen’s detailed description (cf. Method of Medicine, 10, 448K-449K) of how to
perform the aforementioned surgical procedure. Paul of Aegina also notes that this operation
is the best surgical approach for cranial fractures, as in fact had been asserted by Galen: adr;
uév olv dpioTn xelpoupyia TV év 16 kpaview katayudtwv, ‘this one, then, is the finest surgical
procedure for fractures on the cranium” (Method of Medicine, 10, 450K). For the second
quotation™, Paul of Aegina prefaces it by highlighting its didactic value, where Galen
provides guidance on the extent and amount of bone to be excised from the cranial fracture,
in relevance to the intervention (cf. Methods of Medicine, V1, 6, 450K).

It is evident in the Medical Epitome 6 of Paul of Aegina, particularly in the sections
Regarding the Fractures on the Head and Surgery, that some advancements in
methodology, surgical procedures, and instrument use are present. However, the influence
of an unreferenced Heliodoric and referenced Galenic continuum of medico-surgical
practices on cranial fracture treatment is distinctly evident. Remarkably, there is a
conspicuous absence of Roman terms, approaches, techniques, or tools associated with
cranial trauma surgery. This absence suggests a diminished regard for surgical interventions

% A long thin medical instrument to diagnose wounds, cf. Hippocrates (111, x, 13).

31 See Papadakis et al. 2015, 3, fig. 2 (an ostagra), and Table 1, no 66 (6Sovtaypa), no 70 (dotéypa), no 106
(tprxoA&Biov), no 107 (tpumavov), no 56 (unuiyyopuAaf), no 54 (unAwwoTods ékkomeys), No 113 (pakcoTods ékkomels), no 47
(kukAiokos).

* Involving Galen, Method of Medicine, 10, 448-449K “v & &mag & T yunvcoons wépos... Tpdmov ETepov
AVaTPTOEWS EUPETV £y XOPET”.

* The quotation involves a passage of Galen, Method of Medicine, 10, 450K “oméoov 8¢ éxkémTew xph Tob
TeTovBSTOS, Eebiis oot Bietl. TO ugv toxupdds ouvTpiRiv SAov EEaipev: e & & avtou Tves &l TAéov ékTelvoTo peoynal, kabdmep
¢vioTe paivetan oupPaivov, ol xpr) TavTals émecban péxpt TépaTos, el eiddTas cas oudiv PA&PBos dkoAoubrioet i ToUTo, TAV &AAwY

ATaV TV OpBdds TpaxBévTeov”.
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and a lack of professional surgical practitioners in Western Europe until approximately the
end of the Early Middle Ages™.

The situation began to change with Pope Urban II's call for improved medical
treatment for wounded Crusaders™, leading to the rise of the Medical School of Salerno®.
This institution, held in high esteem throughout Western Europe, played a pivotal role in
reintroducing the scientific concepts of classical medicine to the region during the 11th
century”’.

Toward the end of the 12th century, physician Rogerius Frugardi of the Medical
School of Salerno compiled a four-volume treatise, Chirurgia or Practica Chirurgiae™, rich in
traumatology, dedicating the first volume of 44 chapters to matters involving the head,
inclusive of the treatment of head trauma™. Cranial fractures were treated by perforating
adjacent small holes and incising their boundaries with a “saw called spatomele”, to remove
the bone®. This technique was consistent with the classical approach described by Celsus,
Heliodorus, Galen, and Paul of Aegina.

Hence, a diachronic review of cranial surgery highlights the evolving prominence of
trepans among the array of instruments employed over time. While not as predominant
during the Hippocratic era, trepans gained increasing significance alongside the xowis (or
modiolus in Latin) during the Alexandrine-Hellenistic and early Greco-Roman periods, as
evidenced by references from Celsus and Heliodorus. Over subsequent centuries, from Galen
to Paul of Aegina, the role of trepans became more prominent, particularly as the sawing
technique, by the circular denticulate saw, and the use of xowiis waned in favor. By the time
of Rogerius Frugardi, trepans had been firmly established as a pivotal instrument in cranial
surgery, underscoring their enduring utility within the medico-surgical tradition.

Rogerius Frugardi’s treatise, an important instructional manual on surgical practice,
exerted significant influence and was widely disseminated across European medical schools,
with Salerno maintaining its status as the most prominent medical institution in Europe until
the Renaissance. Impressively, Rogerius Frugardi, continuing the classical medical tradition,
recommended the meticulous safeguarding of the dura mater during cranial surgical
treatment, a precaution diachronically emphasized in the warnings of Hippocrates (On
Wounds in the Head xv, 28-35, xxi, 1-10), Celsus (De Medicina V111, 3, 7-8), Heliodorus (On
fissures XVVI, 11, 12-13), Galen (Method of Medicine 10, 448K, 450K), and Paul of Aegina
(Medical Epitome, Surgery, V1, 90, 5, and On the Inflamed Dura, V1, 90, 9).

** Unfortunately, medico-surgical progress stagnated in the west with the fall of the Western Roman Empire.
Further, it remains ambivalent if any major cranio-surgical advancements took place in SW Asia, even though
Byzantine medico-surgical knowledge was transferred during the 4th c. AD to the Persians (and eventually the
Arabs) by the ostracism of the Nestorians from Constantinople (cf. Kshettry et al. 2007).

% Returning from the first Crusade (1095-1099). On the historical canvas between Rome and Constantinople,
the reasons and contexts of the First Crusade (cf. Kaldellis 2017).

% The Medical School of Salerno was initially founded by Parmenides the Eleatic (/1apuevidns 6 Ededtrs), a
philosopher active in the late 6th to mid-5th centuries BC, of the Greek colony of Elea (later known as Velia
during the Roman period). Elea was established by Ionian-Phocaean Greeks on the Tyrrhenian coast, near
Salerno. For the historical context of Phocaean explorations in the Tyrrhenian region, see Herodotus, Historiae,
I, 163 (Nutton 1971).

%" de Divitiis et al. 2004.

% Published in 1180 by his student Guido “the young” of Arezzo (Cervellin et al. 2020).

3 De Renzi 1852-59; de Divitiis et al. 2004.

10 de Divitiis et al. 2004, 735.
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The renaming progression of Geronimo Fabrizio’s and John Woodall’s tre fines
instruments to frephine, synonymous with trepan

The progression of trepan use, from a supplementary tool in the Hippocratic era to a
central instrument in cranial fracture treatment, underscores the adaptability of surgeons in
refining their methods and preferences within the medico-surgical tradition, spanning from
the 5th c. BC to the 12th c. AD. The increasing utility of trepans, particularly as the sawing
technique and the use of the yowiis fell out of favor —as informed by Paul of Aegina—
highlights aspects of measured transformation in surgical practices over centuries. In the
hands of skilled practitioners, trepans became fundamental instruments for addressing
cranial trauma.

Further advancements in cranio-surgical instrumentation, particularly the
development of trepans, emerged during the Renaissance, with significant contributions
from notable surgeons of the period. French surgeon Ambroise Paré (1510-1590) and Italian
surgeon Giovanni Andrea Della Croce (1514-1575) are recognized for their pivotal roles in
advancing surgical methods, particularly through early descriptions and illustrations of
“trephines”. Additionally, the esteemed Italian surgeon and anatomist Hieronymus Fabricius
ab Aquapendente, also known as Geronimo Fabrizio (1533/7-1619), introduced a composite
drilling instrument for cranial surgery. Initially designated as tre fines, this tripartite
instrument, was renamed to trafine and ultimately to trefine, which by 1656 had become
synonymous with trepan'', derived from the Hippocratic term tpvmavov’”. The instrument
featured a three-pronged-arm design, enabling surgeons to use one of the arms for drilling
while employing the others to assist with rotation. This design facilitated the precise removal
of circular bone sections (disks) with greater accuracy and control®, reducing the risk of
damaging underlying tissues. Moreover, it laid the groundwork for further refinements in
surgical instruments, including the trephine, as developed by French surgeons Jean Louis
Petit (1674-1750), Pierre-Joseph Desault (1738-1795), and Pierre-Charles Huguier (1804-
1873)".

Additionally, a different version of a composite three-pronged tool was introduced by
John Woodall (1570-1643), a prominent English military surgeon. In his 1639 surgical
manual®, Woodall described the surgical tool he devised, naming it tres fines. This
instrument was later renamed trefina and eventually trefine, becaming synonymous with
trepan. Woodall strongly advocated for the use of the trefine in cranial surgery, particularly
for young surgeons, and was among the first English surgeons to promote the practice®.

1 Gross 2009, 9-10.

*2 Borrowed from the Greek noun rovmavor, “drill/borer”, the Latin noun became &repanum, and the Middle
English trepane, while on the verbs from the Greek 7oumdew, “to drill”, the Latin verb derived from trepanum
became trepanare, and in the Middle English trepanen (the Latin and Middle English terms were quoted from
“Trepan” in the Merriam-Webster Dictionary, www.merriam-webster.com, last accessed 4-12-2024).

* Gross 2009; Syrmos 2006-07.

# The life dates of the surgeons were quoted from Encyclopedia Britannica, www.britannica.com (last
accessed 4-12-2024).

45 Woodall 1639, 313.

4 Gross 1999; cf. Duffin 2021.
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From trepan to ‘““trepanation”: tracing its semantic journey

During the latter part of the 19th century, the term trepanation, originating from the
word trepan, derived from the Greek noun tpumavor, (“borer” or “drill”), underwent
semantic extension in the anthropological discourse’. It came to encompass the cranial
manifestation of any surgical opening in the skull exposing the dura mater, irrespective of
the specific procedure, technique, or instruments used. Unfortunately, this shift often
occurred in a reductive manner, particularly when comparative references were made to On
Head Wounds. Such references tend to divert focus from the treatise’s comprehensive
sequence of steps for planning, performing, and completing the surgical process —from
preoperative preparations to postoperative care.

Further, this etymological shift, while useful as a generic designation for identifying
manifestations of cranial surgical intervention in archaeological, bioarchaeological, and
osteological studies, has taken undue precedence when compared to the Hippocratic treatise.
This shift engenders ipso facto a discrepancy by obfuscating the treatise’s educational and
mentoring approach. It detracts from the reasoning behind its recommendations, advice,
and cautionary warnings, which intended to provide nuanced guidance on selecting specific
surgical techniques or their combinations and the appropriate use of instruments in
executing the multiple stages of the intervention, from preoperative preparation to post-
surgical care.

Moreover, the expanded definition of the term obscures the understanding of those
less familiar with the field regarding the specificity of recommendations offered and the
precision of the distinct surgical techniques described in the Hippocratic text. This has, in
some cases, led to confusion and misconceptions about ancient medico-surgical practices. By
conflating the intricate array of recommendations and methods involved in carrying out the
procedure under a single, rather reductive term, the historical and technical particularity
carefully distinguished in the Hippocratic passages becomes blurred. This challenge is
particularly acute for individuals not versed in primary medical historical texts.

Failing to engage with the intricate legacy of Hippocratic surgical practices detracts
from their historical significance, reducing archaeologically retrieved cranial surgical
manifestations to mere surgical “artifacts”, detached from the sophistication, expertise, and
trauma care methods of the ancient surgeons who performed these procedures.

As an epilogue, addressing critical scholia on Hippocrates

The well-documented, diachronic experiential and evidence-based medico-surgical
record on the cautionary recommendations to protect the meningeal membrane during the
surgical cranial bone treatment may challenge and overturn certain scholia®®. This

" In July 1874, Paul Broca (Broca 1874) presented his work titled Sur les trépanations préhistoriques to the
Société d’Anthropologie de Paris, subsequently published in the society’s bulletin, examining the practice of
surgical trepanation, discussing its historical applications and techniques (cf. Munro 1891).

* One example of scholia questioning Hippocrates’ capability and expertise in cranial surgery, referred to as
“trepanation”, states: “ Hippocrates offered strange recommendations regarding the technique of trepanation. He
stated that the bone should be sawed down until only a very thin layer covering the meninges remained. This
statement has subsequently prompted suspicion that Hippocrates was not personally acquainted with trepanation
(here the authors provide a supportive but biased and uniquely unfounded reférence to their postulation by
Martin, G., “Was Hippocrates a beginner at trepanning and where did he learn?”, J. Clin Neurosci 7 (2000), 500-
502); in fact this is not surprising” (Krivoshapkin et al. 2014).
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representative scholion claims that the advice, recommendations, and cautionary warnings in
On Head Wounds (ct. xxi, 1-17, 24-27, 46-55) —specifically, the directive to avoid sawing
with the denticulate saw or drilling with the trepan (thus referring to two distinct techniques
and instruments) too quickly or deeply into the diploic component through the innermost
layer of the endocranial compact table to prevent damage to the meningeal membrane —
indicate suspicion that “Hippocrates was not personally acquainted with trepanation”. This
assertion fails to consider the implementation of two different surgical techniques and tools,
which collapse under the term trepanation. Furthermore, with the benefit of two and a half
millennia of medical advancements, it overlooks the deep medico-anatomical knowledge,
experience, skill, and intentionality evident in Hippocratic practices.

Further, to provide additional context to the inquiry “Was Hippocrates a beginner at
trepanning and where did he learn?” it should be substantiated for the record that by the 7th
c. BC, nearly 200 years before Hippocrates’ birth, remarkable cranial trauma treatments
were being performed by skilled surgeons in the pre-Classical Hellenic world™.

This is exemplified by the meticulously performed surgical intervention at the right
parieto-occipital region (fig. 1) of a female individual interred at the Klazomenaean burial
ground in Abdera®™. The case, involving the locus of the £5n and impacting the right
component of the unfused, denticulate lambdoidal suture, vividly illustrates the Hippocratic
reasoning behind cautionary warnings —ostensibly for novice practitioners— regarding
fractures that impact sutures, as outlined in Hippocrates (III, xii), advising to avoid
operating directly over the suture itself when employing mpiwois as is required in many of
those cases, but rather slightly adjacent to it (III, xii, 41-43). This guidance considers the
weakness and thin structure of the unfused dentate edges of sutures, which readily separate
at fractured sutural components, contrasted with the stronger and steadier bone boundaries
surrounding the sutural locus (I11, xii, 16-22)".

The detailed reasoning and explanations provided in Hippocrates (I11, xii) prompt the
conclusion that an experienced surgeon would have been aware of the danger that thin
dentate sutural fragments at the fracture locus could easily diverge and veer toward the
meningeal membrane during the rotational movement of the denticulate-serrated saw. This
aligns with the recommendations in the Hippocratic treatise, which emphasize the careful
and precise execution of tasks during the surgical procedure, particularly the complete
removal of diploic components through mpiwois to safely reach the meningeal membrane
(IT1, xxi1, 18-51).
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Figure 1. Supero-dorsal cranial view, showing the surgical intervention at the right parieto-
occipital region and the involvement of the lambdoid suture (Photo A.P. Agelarakis).
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