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Eicaywyn

H dikaoTikry avBpwTroAoyia Bewpeital empépoug KAGdog TnG BIoAoyikrg avBpwTtroAoyiag kal
QOXOAEITQI ME TNV MEAETN  KQI TNV QvaAyvWEION TWY avBpwITivy OKEAETIKWY KATAAOITTWY
dIkaaTiKoU evilapEpovTog. O v AGyw ETTIOTNPOVIKOG KAGBOG EQapUOZeTal TOOO OE TTEPITITULOEIG
TAQUTOTTOINONG €VOG ATOUOU OO0 Kal Of TTEQIOTATIKA WalIKwy KATaoTpo@wy Kal eyKANUATWY
ToAéou. Ta ouppavra padikuwy KataoTpopuwy agopoulv pey@Ao apiBud BupdTwy Kal KUPIog
OTOXOG Eival N TAUTOTTOINGN TWV OTOUWY Kal N aTrodoan TwY COPWY TWwY BUUATWY OTIG OIKOYEVEIES
TIPOG TaQn. ZT0 TTPOCPATO CUPPAV TNG TTUPKAYIAE oTnV TTEPIOXN TNG AvaToAiKng ATTIKAG OTIg 23
louhiou 2018, n avaykn TnNg avayvwpeion Twy BUPATWV €vTOg OTevoU XpPoVviKoU TrepiBwpiou
KaTEaTNOE 0aQES OTI vEeg HEBoSOI TTpETTEl va avaTTuxBouv yia 1n S1Epelvnon KATaKEPUATIOUEVOU
UAIKoU. O 6pog oupuppog (commingling) xapaktnpilel Eva OKeAETIKGO OUVOAO avBpwTmiving r
aKOUN Kail {WwIKAG TTPOEAEUONG TTPOEPXOHEVO aTTO BUO N TTEPICCOTEPA ATOUA. ZUPPUPHOS UTTOPEI
va TraparnenBei 16o0 ot TTEPIOTATIKA SIKAOTIKOU EVOIQPEPOVTOS OTO Kal OE apXaIoAOYIKG 0aTd.
Z€ TIEPITITWOEIG TUPQUPUEVOU OKEAETIKOU UAIKOU, pia atTd TIg TTpwTeg HEBOSoUG TTou epapudleTal
KaT@ TNV €KTiUnon Tou apiBpol Twv TTapovIwy atéuwv ival n Tagivéunon Twv egeTaldpevwv
ooTwv Kara euyn (pair-matching). Kata m diadikacia autr) avayvwpiletal av 1a o0Td TToU
egeralovral sival TrpaypaTika de€id kal aploTepd {elyn ooTwy Tou 18iou atépou. H Siadikaaia Tng
TagIivounong Twy 0oTWV Kar' drouo (reassociation) agopd oTnv avayvwpion Twy SIaQOoPETIKWY
OTOIXEIWV TTOU avrikouv aTo id1o ATopo.

H otrovBUAIK oTAAN aTroTeAel Eva aTrd Ta BaciKOTepa onueia evog okeAETOU KaBug oTnpilel
TNV KEQAAR, TOV QUXEVA Kal TOV KOPHO Kal KATEXEI ONUAVTIKG pOAO OTNV Kivnon Tou CWHATOG.
EmmpooBéTwg, o vwTiaiog HUeASg diEpxeTal atTd Toug oTTovOUAOUG SIaPECOU EVOG TPMAKATOG,
TO OTTOVOUAIKG TPripa, eTTUyXavovTag €701 Kal TNV TrpooTacia Tou. H oTmovOuAikry oTAAn
atroteAeital ammd 24 oTrovdUAoug ol oTroiol XwpilovTal Ot TPEIG EUBIAKPITEG HOIPES. ZTNV
TIEPIOXNA TOUu auyxéva evroTrifovral 7 aTTOVOUAOI TTOU aVAKOUV OTn AEYOPEVN QUXEVIKN Hoipa.
AkoAouBei n Bwpakiki poipa, arroteAoupevn atmod 12 oTTovOUAOUG Kal TEAEUTAIQ TTapaTnpEiTal
n oo@uikr poipa pe 5 ommovduAoug. H Bwpakikr poipa gival peyaAlTepn atroé TIg GAAEC duo Kal
0l oTIGVOUAOI TNG TTEPIOXNS QUTIS XPNOTIKMEUOUV yia TNV apBpwan Twv TTAeupwv. O1 TUTTIKOI
oTrovduAol, ol oTrévduAol dnAadr Trou Sev TTapouaIAlouV IBIAITEPES HOPPYOAOYIKES DIaPOPES
HeTagu Toug Bewpeital 6T gival o1 ©2 éwg O9.

Z€ TIEPITITWOEIG TUPQUPHOU TWY 00TWY, 0 SIKACTIKOG avBpWTTOAOYOS KAAEITAI va EKTIUNATEI
TOV €AAXIOTO apIBud Twv atdéuwy, diadikaoia TTou PTTopei va eivar duoxeprs edikd éTav o
apIBPOG TWV OKEAETIKWY KaTaAoiTrwy gival TTOAU peyaAog. Ta oTevd Xpovikd TTepiBuwpia Kai n
OHOIOTNTA TWV TUTTIKWY BWPAKIKWY oTTovdUAwy PeTagu Toug(©2-09), tival o Baaikdg Adyog
TTOU OoTa SeATIO KATAYPAPRS TWV AVEUPEBEVTWY 00TWY 01 Bwpakikoi aTrévduAol KaTaypagovTal
w¢ oUVoAo Kal Ol kaBévag EexwpioTd. O1 yéBodol yia Tnv Tagivounaon Twy aTTovaUAwyY 1000
HE TOUG TTapakeipevoUg TOug OO0 Kal PE TO OwoTo drouo Bagilovial aTa HOPPoAoyIKA



XOPAKTNPIOTIKG Kal OTn CUPTTANCiaon Twv OTTOVOUAIKWY OCWHATWY TTPOKEIPEVOU va
diamoTwOei n ouvappoyr Toug. O1 EBodor TTou XpnoipoTrolouvTal yia Tnv Tagivopnan kar'
atopo Kkai Tov Tpoadiopiagpd TG aAAnAodiadoxnig Twy Bwpakikwy oTrovdUAwy Baagifovtal oTa
HOP@OAOYIKA XAPAKTNPIOTIKA TWwV OOTWV KAl OTnV EUTTEIpia Tou SIKAOTIKOU avBpwTTtoAdyou.
AuTtog eival kal 0 AGyog TTou pia véa pEBodog pe duvardtnra emmavaAnyiuotnTag Kai
oTnPIfOPEVN OE OTATIOTIKEG HEBGBOUG TTPETTEI va avaTrTuxBel yia va TTpokUyouv ac@aAr Kal
EyKupa aTTOTEAEOUATA OXETIKA ME TNV TAglvOUNON TwV OOTWV KAT ATOPO Kal TNV OwaTh
aAAnAodiadoyn Twy BWPAKIKWY OTTOVOUAWV.

H trpoteivopevn SidakTopikr) diatpifr) €xel wg okotod Tnv avamrtuén peBodou yia Tov
TTPoadiopioué TNG avaTtopikig BEang kai TNG aAAnAodiadoxrg Twyv Bwpakikwy oTTovaUAwyY PE
TEXVIKEG TPIOSIACTATNG YEWMETPIKNAG HOPPOUETPIAG, KABWG Kal METPrOEIG TTou Ba AngBouv atd
10 TPIodIdoTara povTéAa Trou Ba dnpioupynBoulyv yia autd 1o okotd. H ev Adyw péBodog Ba
oUuuBAaAAEl oTov TTPOOBIOPIONS TNG avaTopIKAS BEong Kal TNG aAAnAodiadoxrc TOo0 aképaiwy,
000 KAl KATAKEPHATIOHEVWY BwpakikKwy oTrovOUAwy. Ta amoteAéoparta Tng Epeuvag duvavral
va e@appooBolv TOOO OfF TIEPITITWOEIG OTIOU TrapatnpEeital CUPQUPHOG TwY OOTWY
SIAPOPETIKWY ATOUWY, OC0 Kal TNV KATaypagr) HENOVWHEVWY BIKAOTIKWY UTTOBETEWV.

YAIk6 kai MéBodol

To UAIKG TTou Ba XpnoipoTroINBel TTPOEPXETAl ATTO AfATNTOUG OKEAETOUG KOIUNTAPIWV TWY
ABnvwyv, ol otroiol £xouv dwpnBei ot Movada AikaoTikrg AvBpwTroAoyiag Tou EpyaaTnpiou
laTrpodikaoTikrg Kal ToikoAoyiag, Tng latpikig ZxoAng EKIIA yia epeuvnTikoU okoTroug. H ev
Aoyw okeAeTIKr) ouAAoyr| avagopdg arroteAeital amd 34 okeAetoug (17 dppeva kal 16 BriAea
daroua) , yia ToUug OTTOIOUG UTTAPXE! TTANPNG KaTaypa®r] TTANPOQORIWY OXETIKA PE TO BIOAOYIKG
TTPOQIA (PUAO, nAIKia), kaBuwg Kai yia TIG TTaBoAoYIKEG aAAOIWOEIG, TNV aiTia Bavdarou kal To
ETMAyyEAUQ TOU KABE atdpou. ETTTTAEovV, OKEAETIKO UAIKO aTTO QvTiOTOIXEG TUAAOYEG TOu
MavemoTnuiou Tubingen tng Mepuaviag 6a peAetnBei pe okotd va egetacBei n duvaroTnra
gpapuoyng g HeBGdou ot TTANBuoMIoKS BEiyHa TTOU BIAPEPE! YEWYPAPIKA KAl XPOVOAOYIKA
atmé auté Tou EKIMA. O1 otrovduAor TnG Bwpakikng poipag 8a capwBouv XpnoiPoTTovTag Tov
TpiodidoTaro oapwTr) Artec Space Spider™ kai Ta amoteAéopara Ba diepeuvnBouv OTATIOTIKA
ME TN oTaTioTiKn HEBOSO TNG YPAUHIKAG TTaAIVEPAUNONG Kal TNG avaAUONGS KUPIWY TUVICTWOWV.

Avapevopeva ATToTEAEoHATA

H xprAon g TpIodIAcTATNG YEWHETPIKAG HOPPOUETpIag avapéveral OTI Ba cuUpBAAAEl
0UCIAOTIKA OTNV TagIvOuNnoT Kat' Atopo Kal aTov TTpoadiopiopd TN aAAnAodiadoxng aképaiwy
N KATAKEPUATIOHEVWY Bwpakikwy oTTovOUAWY TTOU TTPOEPXOVTAl aTTd OKEAETIKG OUVOAQ
apyaioAhoyikou r) SikaoTikoU eviIapEPOVTOG, Tou UAIKOU ouveTTeia TG Spdong TrepIBAAAOVTOAOYIKWY
| avBpWTTOYEVWV TTAPAYOVTWV.
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Forensic anthropology is considered to be a subfield of physical anthropology. It focuses
on the study and identification of human remains, which are more or less skeletonised for
medicolegal purposes. Forensic anthropology is not applied only to single cases, but also in the
study of victims of mass disasters and war crimes.

In cases of mass disaster, fragmentation, burning or commingling may occur. The main
aim of the investigators in cases like this is the positive identification of the victims. In the recent
event of the wildfires in Attica, Greece on July 30, 2018 the need of positive identification of the
victims in a tight time frame made it clear that new methods should be developed to assist the
work of the forensic anthropologist in cases of highly fragmented and commingled human
remains.

Commingling is a term used to refer to the mixing of skeletal material of different origins,
both human and non-human, within a single osteological context. Commingled human
remains could be found both in bioarchaeological and forensic contexts.

The spine is a column which consists of a series of bones called vertebrae. The vertebral
column consists of a sequence of vertebrae and the intervertebral discs that separate each of
them. There are 7 cervical vertebrae in the area of the neck followed by 12 thoracic and 5 lumbar
vertebrae.

The thoracic vertebrae are very similar, and only the first, ninth, tenth, eleventh and
twelfth could be recognised by their differences. The typical thoracic vertebrae are T2-T9. In
a commingled context, the forensic anthropologist is expected to provide accurate estimation of
the number of individuals present, which may prove to be a difficult procedure when a large
number of skeletal remains is involved. The great similarity of T2-T9 is why the thoracic
vertebrae are documented in some skeletal inventory forms as a sum and not recorded and
numbered individually. The methods used for re-associating and sequencing of the thoracic
vertebrae are based on the morphological characteristics of the bones and on the expertise of
the forensic anthropologist. This is the reason that a method with reproducibility, based on
statistical methods, should be developed in order to provide accurate results regarding the re-
association and sequencing of the thoracic vertebrae.

Material and Methods

The material that will be used in the present research comes from cemeterial remains
donated to the Forensic Anthropology Unit, Department of Forensic Medicine and Toxicology,
Medicine School University of Athens. Moreover, skeletal material from the University of
Tubingen, Germany will be used in order for this method to be applied in a different population
(different area and era). The present study aims to develop a method based on the integration
of 3D geometric morphometric analysis and linear measurements calculated from the 3D
models. For the purposes of this research the 3D scanner Artec Space Spider™ will be used.
This is the first time that these skeletal elements and this method will be used for the purposes



of re-associating and sequencing and will also help and be applicable in the inventories of
individual forensic cases as well.

Anticipated Results

The use of the 3D geometric morphometrics could provide highly accurate results in the
re-association and sequencing of intact or fragmented human thoracic vertebrae. The most
significant result that is anticipated by this research is the aid it will provide in cases of
commingled context. Mass disasters like the wildfires in Attica, Greece, last summer showed
the need to recognise and re-associate even the smallest fragment of bone with the right
individual.



