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Computed tomography (CT) was employed in the study of two adults’ traumata from Croatian bioarchaeology — a female from a secondary
archaeological context (Zagajci) and male from a medieval burial complex (Zvonimirovo). Injuries were considered in reference to possible
violent acts versus accidents. Our aim went two ways: an isolated Zagajci cranium with healed depressed fracture to the frontal bone (case 1),
was investigated as to assess insight into a possible impact effect of the injury on the inner table. An isolated case from the early Zvonimirovo
collection with healed left ulna/clavicle fractures and the mandibular tooth relic (case 2), was investigated as to obtain detailed radiological
data on other possible (root) traumata. The female CT scans showed a depressed fracture penetrating the inner table - suggestive of aggressive
blow to the forehead with hard-blunt object. The male CT scans generated unhealed (perimortal) left maxillary root fractures. Different time
implications suggested by antemortal/perimortal traumata offer alternative traumatic scenarios for the male: traumata could be sustained
in (different time) accidents due to the absence of (antemortal/perimortal) cranial bone traumata; however in terms of the medieval context
one cannot exclude the two-step scenario whereby repeated injuries to the left body side could be suggestive of several episodes of violence as
follows: firstly a man could sustain a blow to the left forearm raised in defense; possibly co-occurring fractured clavicle might be suggestive of
the fall that followed. Different time blow to the chin, whereby the lower teeth could violently hit the upper causing indirect (perimortal) root
fractures, might be suggestive of posttraumatic implications accounting for the death of individual.

Key words: computed tomography, traumata, violence, accident, bioarchaeology, Zagaijci, Zvonimirovo.

Racunalnu smo tomografiju (CT) rabili u proucavanju trauma dviju odraslih osoba iz hrvatske bioarheologije — Zene iz sekundarnog
arheoloskog konteksta (Zagajci) i muskarca iz srednjovjekovnog grobnog kompleksa (Zvonimirovo). Ozljede smo razmotrili u odnosu na
moguca nasilna djelovanja nasuprot slu¢ajnim nezgodama. Imali smo ukupno dva cilja: izolirani nalaz lubanje iz Zagajaca sa zacijeljenom
depresijskom frakturom ceone kosti (slucaj 1) ispitali smo kako bismo dobili uvid u moguci utjecaj ozljede na unutarnju lubanjsku tablu.
Izolirani slucaj osobe iz starije zbirke Zvonimirova koja je pokazivala zacijeljene prijelome lijeve lakatne i klju¢ne kosti, te relikt mandibular-
nog zuba (slucaj 2), ispitali smo kako bismo dobili detaljne radioloske podatke o drugim mogucim traumama (korijena zubad). CT presjeci
koje smo dobili u slu¢aju Zenske osobe pokazali su depresijsku frakturu s prodorom u unutarnju tablu upucujuéi na agresivni udarac u elo
tupo-tvrdim predmetom. CT presjeci koje smo dobili u sluc¢aju muske osobe iznjedrili su nazo¢nost nezacijeljenih (perimortalnih) prijeloma
korijena gornjoceljusnih zubd. Vremenski razlicite implikacije na koje upucuju zaZivotne i perimortalne traume ukazuju na razlicite scenarije
traumatskih dogadaja u slucaju muskarca: ozljede je mogao zadobiti prilikom (vremenski razlicitih) nezgoda, buduci da nema nazocnih
zaZivotnih/perimortalnih ozljeda kostiju lubanje; ipak, s obzirom na srednjovjekovni kontekst ne moZe se iskljuciti scenario u dvije etape
prema kojem ponovljene ozljede na lijevoj strani mogu upucivati na nekoliko epizoda nasilnog djelovanja na sljedeci nacin: muskarac je
prvotno mogao zadobiti udarac u lijevu podlakticu podignutu u samoobrani; prijelom kljucne kosti, nastao po svemu sudeci za vrijeme istog
dogadaja, mogao se zbiti prilikom pada koji je uslijedio. Vremenski razli¢it udarac u bradu, pri cemu bi zubi donje Celjusti vrlo snazno udarili
o gornjoceljusne zube s u¢inkom neizravnih (perimortalnih) prijeloma korijena zuba, mogao bi upucivati na posttraumatske implikacije koje
sumogle pridonijeti smrti osobe.

Kljucne rijeci: racunalna tomografija, traume, nasilje, nezgode, bioarheologija, Zagajci, Zvonimirovo.
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INTRODUCTION

Ever since its development (Hounsfield 1973:1016—1022;
Spoor et al. 2000: 63), computed tomography (CT) has taken
over from conventional (plain) radiography and pluridirec-
tional tomography as the imaging method of choice when
investigating complex skeletal morphology. In addition to
magnetic resonance imaging (MRI), CT is a modality that is
technically more complex and less straightforward in prac-
tical use than conventional radiography (Spoor et al. 2000:
61-63). This is due to the capacity of so called multisliced
diagnostic CT to provide detailed anatomical information of
an examined area without superimposition of anatomical
structures unlike in plain radiography.

The development of computed tomography in combi-
nation with increasingly sophisticated computer graphics
applications, has provided the range of opportunities for
the qualitative and quantitative study of fossil morphology
that were not available to researches using conventional
radiography (Spoor et al. 2000: 61). Apparently the same
could be the case for the morphology/anatomy of more re-
cent archaeological specimens. This could be of particular
interest in terms of specimens exhibiting lesions pointing
out to traumatic events.

Traumatic lesions are commonly found in archaeologi-
cal samples and provide useful information about various
behavioral and cultural population' aspects (Lovejoy, Hei-
ple 1981: 55; Brasili et al. 2004: 179). It is the fact that the
structure of traumata, location and the degree of possible
repair generate information on the etiology, i.e. traumatic
events that might have occurred as well as possible treat-
ments of injuries (Judd, Roberts 1999: 229; Brasili et al. 2004:
179). However, only computed tomography employed in
the examination of traumata (and beyond), can provide a
wide range of detailed qualitative (and quantitative) scores
which are not available either from mere visual inspection
or using of conventional radiography. Likewise, such scores
obtained from CT can account for strengthening archaeo-
logical cases for violence or vice versa.

The present paper reports on the employment of com-
puted tomography (CT) in the study of traumata scored
from a individuals from Croatian bioarchaeology - a female
from a secondary archaeological context of Zagajci near
Belisce (Osjecko-Baranjska County) and male from the me-
dieval burial complex Zvonimirovo, near Virovitica (Virovi-
tica-Podravina County). An isolated female cranium from
Zagaijci,? delivered from the Museum of Belis¢e to the Insti-
tute of Archaeology in Zagreb for overall bioarchaeological
analysis, showed an injury roughly amidst the frontal bone.
On the other hand, there was an isolated male case from
the early Zvonimirovo collection stored at the Institute of
Archaeology, showing combined healed left ulna/clavicle
fractures with the mandibular tooth relic. Adult traumata
were considered in reference to traumatic events — possible
violent acts versus accidents. Our aim went two ways: de-
pressed frontal fracture of a female (case 1), was investiga-

1 One has to take into account that so-called burial populations are random
samples and thus differ from living populations.

2 The cranium was discovered accidentally by a local villager (Boljunci¢
2013: 136, 138).
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Ve¢ od samih pocetaka (Hounsfield 1973: 1016—1022;
Spoor et al. 2000: 63), racunalna je tomografija (CT) na-
domijestila konvencionalnu (standardnu) radiografiju i vi-
Sesmjernu tomografiju kao izbornu metodu snimanja u
istrazivanju slozene morfologije kostura. Poput magnetske
rezonancije (MRI), CT predstavlja tehnicki slozeniji modali-
tet u praksi manje izravan od konvencionalne radiografije
(Spoor et al. 2000: 61-63), zahvaljujuci kapacitetu takozva-
noga viseslojnog dijagnostickog CT-a koji moze priskrbiti
podrobnu anatomsku informaciju o ispitivanom podrugju
bez preklapanja anatomskih struktura, za razliku od kon-
vencionalne radiografije

Razvoj racunalne tomografije u sprezi sa sve sofisticira-
nijim racunalnim grafickim programima pruza Sirok izbor
mogucnosti u kvalitativnom i kvantitativnom istrazivanju
fosilne morfologije, $to nije bilo dostupno istraZiva¢ima ko-
ji su rabili konvencionalnu radiografiju (Spoor et al. 2000:
61). Po svemu sudeci, sli¢cno bi moglo vrijeditii u istrazivanju
morfologije/anatomije recentnijih arheoloskih uzoraka. To
bi moglo biti narocito zanimljivo u slu¢ajevima kad je rijec
o primjercima s lezijama koje upucuju na traumatske doga-
daje.

Arheoloski uzorci ¢esto pokazuju traumatske lezije ko-
je pruzaju korisne pokazatelje o raznovrsnim aspektima
ponasanja i kulturi populacija' (Lovejoy, Heiple 1981: 55;
Brasili et al. 2004: 179). Cinjenica je kako struktura ozljeda,
mjesto i stupanj moguce reparacije, pruzaju pokazatelje o
etiologiji, tj. traumatskim dogadajima koji su se mogli do-
goditi, kao i moguéim postupcima tretiranja ozljeda (Judd,
Roberts 1999: 229; Brasili et al. 2004: 179). Medutim, jedino
ra¢unalna tomografija (i Sire), moze iznjedriti Sirok raspon
detaljnih kvalitativnih (i kvantitativnih) rezultata prilikom
proucavanja ozljeda, $to nije moguce postici tek vizualnim
pregledom ili uporabom standardne radiografije. Takoder,
rezultati iznjedreni pomocu CT-a mogu poduprijeti rezul-
tate razmatranja mogucih nasilnih djelovanja kad je rije¢ o
arheoloskim slu¢ajevima, ili ih pak opovrgnuti.

U ovom je ¢lanku rije¢ o uporabi racunalne tomogra-
fije (CT) u proucavanju ozljeda dviju osoba iz hrvatske bi-
oarheologije - Zenske osobe iz sekundarnog arheolo$kog
konteksta nalaziSta Zagajci kraj Belis¢a (Osjecko-baranjska
Zupanija) te muske osobe iz srednjovjekovnog grobnog
kompleksa Zvonimirovo kraj Virovitice (Viroviticko-podrav-
ska Zupanija). Izolirani nalaz Zenske lubanje iz Zagajaca,?
dostavljen iz Muzeja BeliS¢e u Institut za arheologiju u Za-
grebu s ciljem cjelovite bioarheoloske analize, pokazivao je
ozljedu priblizno posred ¢eone kosti. S druge strane, u Insti-
tutu za arheologiju u starijoj se zbirci iz Zvonimirova nalazio
izolirani slu¢aj muskarca sa zalijeCenim prijelomima lijeve
lakatne i klju¢ne kosti, te reliktom zuba u donjoj celjusti. Oz-
ljede odraslih osoba razmatrane su s obzirom na traumat-
ske dogadaje — moguca nasilna djelovanja nasuprot slucaj-
nim nezgodama. Nas je cilj bio dvojak: depresijsku frakturu
Ceone kosti zene (slucaj 1) ispitali smo kako bismo dobili
detaljan uvid u stupanj ozbiljnosti ozljede koja je upudiva-
la na nasilno djelovanje, odnosno njen mogudi utjecaj na
unutrasnju lubanjsku tablu (lamina interna) ukljucujuci spu-
zvastu kost (diploé). Slu¢aj muskarca (slucaj 2) ispitali smo
s ciliem detaljnoga radioloskog uvida u mogucu prisutnost

1 Valja uzeti u obzir da je kod takozvanih grobnih populacija rije¢ o slucaj-
nim uzorcima te se na taj na¢in razlikuju od zivuc¢ih populacija.

2 Lubanju je slu¢ajno otkrio stanovnik tamosnjeg sela (Boljuncic¢ 2013: 136,
138).
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ted as to assess detailed anatomical into sight on the seve-
rity of violence-indicative trauma, i.e. possible impact effect
of the injury on the inner cranial table (lamina interna) via
cancellous bone (diploé). Male case (case 2), was investigat-
ed as to asses detailed radiological insight into the possible
presence of other (root) traumata that might strengthen the
case for possible violence, in addition to already generated
indicator of possible deliberate violence - self-defensive
left ulna injury.

To the best of our knowledge, until now computed to-
mography (CT) has not yet been employed in Croatian bio-
archaeology in terms of the study of bone traumata,® which
could be due to the cost of such methods. In this paper CT
was employed in the study of two isolated cases with adult
traumata due to its capacity to provide already mentioned
detailed qualitative (and quantitative) approach whilst inve-
stigating skeletal/dental injuries. Detailed anatomical sco-
res on traumata and their impact effect on bone and dental
tissue, generated from CT scans, would remain undetected
if the material was examined only by visual inspection (or
plain radiology). Such approach also accounts for a clearer
understanding of possible neurological manifestations se-
condary to cranial injuries. The same is the case with qu-
antitative scores from CT which cannot be obtained from
plain radiography. Hence, we hope that such approach will
complement the existing database on the study of trauma-
ta in Croatian bioarchaeology.

METHODS

COMPUTED TOMOGRAPHY

Unlike in plain radiography in medical CT scanners an X-
ray source and an array of detectors rotate about the speci-
men and measure its attenuation within the confines of a
slice-shaped volume in a great number of directions using
a fan beam. By repositioning the specimen, the plane in
which measurements are taken can be changed (Spoor et
al. 2000: 63).

By means of using advanced computer techniques —
graphics, a series of contiguous CT images can be stacked
to provide 3D set of data of the scanned object (skeletal ele-
ments), that can be analysed and visualized in various ways
(Robb 1995; Spoor et al. 2000: 67). This is widely employed
in @ modern medical/clinical practice (Hohne et al. 1990;
Zonneveld 1994; Spoor et al. 2000: 67) and introduced into
palaeoanthropology (Spoor, Zonneveld 1999; Spoor et al.
2000: 67), as well as into the present study of traumata from
Croatian bioarchaeology.

The protocol for CT scanning skeletal remains is mostly
similar to that for clinical use. However, the choice of scan
plane in terms of skeletal material is far less restricted than
in medical practice where there are limitations of possible
range of planes due to living human body (Spoor at al.
2000: 65).

Like in the report from Spoor et al. (2000: 63), in the pre-
sent paper the term CT scan was mostly used to refer to
digital data and image of one slice (cross-sectional image).

3 To the best of our knowledge there is only one bone pathology case in
Croatian bioarchaeology examined by computed tomography (Slaus et al.
2000).

drugih ozljeda (korijena zuba) koje bi mogle potkrijepiti do-
ti¢ni slu¢aj u smislu moguéeg nasilnog djelovanja, zajed-
no s vec¢ iznjedrenim pokazateljem moguéega namjernog
nasilnog akta — obrambenom ozljedom lijeve lakatne kosti.

Koliko nam je poznato, ra¢unalna se tomografija (CT) u
hrvatskoj bioarheologiji do sada nije rabila u prouc¢avanju
kostanih trauma,® Sto bi se moglo pripisati visokim trosko-
vima uporabe ovakvih metoda. U ovom smo radu u prou-
¢avanju dvaju izoliranih slu¢ajeva ozljeda u odraslih osoba
koristili CT zbog toga $to potonji moze omoguciti spome-
nuti podrobni kvalitativni (i kvantitativni) pristup prouca-
vanju ozljeda kostiju i/ili zuba. Detaljni se anatomski poka-
zatelji ozljeda i njihova utjecaja na kostano i zubno tkivo,
iznjedreni putem CT presjeka, ne bi mogli otkriti u slucaju
da je materijal izloZzen samo vizualnom pregledu (ili stan-
dardnom radiologijom). Takav pristup takoder omogucava
i jasnije razumijevanje mogucih neuroloskih pokazatelja
koji se mogu pojaviti sekundarno po ozljedivanju lubanje.
Jednako vrijedi i u slu¢aju kad je rije¢ o kvantitativnim re-
zultatima iznjedrenih pomocu CT-a koji se ne mogu postici
primjenom standardne radiografije. Stoga se nadamo da ¢e
ovakav pristup nadopuniti postojecu bazu podataka kad je
rije¢ o proucavanju ozljeda u hrvatskoj bioarheologiji.

METODE

RACUNALNA TOMOGRAFLJA

Za razliku od standardne radiografije, kod medicinskih
CT skenera izvor X-zraka i niz detektora rotiraju oko primjer-
ka, mjereci atenuaciju (slabljenje) zraka unutar volumena
u slojevima, u velikom broju smjerova pomocu lepezastog
snopa zraka (fan beam). Promjenom polozaja ispitivanog
primjerka moze se promijeniti ravnina u kojoj se vrsi mjere-
nje (Spoor et al. 2000: 63).

Uporabom naprednih racunalnih tehnika graficke obra-
de, moguce je kombinirati niz CT prikaza kako bi se dobio
skup 3D podataka o skeniranom objektu (kosturni elemen-
ti), koji se mogu analizirati i vizualizirati na razlic¢ite nacine
(Robb 1995; Spoor et al. 2000: 67). Ova se metoda uvelike
koristi u suvremenoj medicinskoj/klini¢koj praksi (Hohne et
al. 1990; Zonneveld 1994; Spoor et al. 2000: 67) a uvedena je
i u paleoantropologiju (Spoor, Zonneveld 1999; Spoor et al.
2000: 67), kao i u predmetno proucavanje ozljeda iz hrvat-
ske bioarheologije.

Protokol u CT skeniranju kosturnih ostataka uglavnom je
slican onome u klinickoj praksi. Medutim, mogu¢nost izbo-
ra ravnina prilikom snimanja kosturne grade je mnogo Siri
nego u medicinskoj praksi, gdje odabir ravnina ograni¢ava-
jumogucnosti zivuéeg ljudskog tijela (Spoor at al. 2000: 65).

Sukladno izvje$¢u Spoor et al. (2000: 63), u ovom se ra-
du termin CT presjek takoder poglavito odnosi na digitalne
podatke i prikaze jednog sloja (prikaz presjeka). Medutim,
termin se mozZe odnositi i na cjelokupno ispitivanje po-
mocu CT-a ili na niz prikaza (kao i u primjeru “napraviti CT
presjek primjerka”) (Spoor et al. 2000: 63). Jednako vrijedi i
za koristenje spomenutog termina u ovom ¢lanku u okviru
sabirnog prikaza u saZetku ili raspravi. Ra¢unalna tomogra-
fija koju smo predstavili u ovom radu provedena je pomo-
¢u multidetektorskog CT skenera Siemens AG Sensation 16
(debljina slojeva iznosila je 1 mm).

3 Koliko nam je poznato u hrvatskoj je bioarheologiji zabiljezen tek jedan
sluaj ispitivanja patologije kostiju pomo¢u ra¢unalne tomografije (Slaus
etal. 2000).
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However, the term can be used to indicate a full examina-
tion by CT, or a series of images (as in “to do a CT scan of a
specimen”) (Spoor et al. 2000: 63). The same was the case
with use of such term in this paper in terms of summarized
views, e.g. in the summary and discussion sections. In the
present study computed tomography was performed by a
Siemens Sensation 16 AG multi detector CT scanner (slice
thickness T mm).

Multiplannar reformatting

A 3D set of data enables multiplannar reformatting, i.e.
the extraction of images in planes other than the original
stack, i.e. any image can be resampled from an original
stack of scans. The spatial resolution of reformatted images
is equally good if the voxels of the pixel size equals the sli-
ce thickness, and the new image is exactly perpendicular
to the original plane (Spoor et al. 2000: 67). Referring to the
latter authors we tried to make initial scans rather than to
rely on reformatted images.

Volume 3D rendering

A 3D visualisation of the cranium by volume rendering
is an alternative technique of representing 3D data sets, in
which all of the data volume contributes to the images (Le-
voy 1988; Drebin et al. 1988; Robb 1995; Spoor et al. 2000:
69). Volume rendering has advantage in terms of the fact
that many aspects of the internal and external morphology
a specimen can be imaged in relation to each other without
the need for a laborious process of segmentation and cut-
away views (Spoor at al. 2000: 69). A 3D volume rendering
visualisation of an isolated cranium from Zagajci with a de-
pressed fracture, was also applied in the present study.

RESULTS

CASE 1

Human cranium from Zagajci studied for cranial injury
stems from a secondary archaeological context. A detailed
description of both the site and material - the taphonomy
of the partial skull, was reported in detail in the previous
study. The same is the case with the sex and age-at-de-
ath of the individual who was identified as an adult female
roughly in her thirties (+ 30-40 years old) (Boljunci¢ 2013:
138—139). Hence, in this paper we shall refer to this topic
only in short. The skull was found in 1996, in a sandy pit,
at the place marked on the enclosed map with the letter
B - 1.5 metres bellow the topographic elevation at the alti-
tude of approximately 99.6 metres (Map 1, b). There were no
enclosures associated with the cranium which would allow
chronological dating (Boljunci¢ 2013: 138). Likewise, our
attempt to obtain possible molecular relatedness (popula-
tion and other) of this cranium and the scanty set of rema-
ins associated with jewellery dated to Early Iron Age* failed
apparently due to severe degrading of ancient DNA in this
specimen (Boljunci¢ 2013: 143—144). Thus it was impossible
to establish possible chronological relation with the scanty
set. Results of the analyses of the Zagajci cranium which
were beyond the aim of this paper have been reported in

4 Found few years before, in 1992, in farther vicinity (Boljunci¢ 2013: 136,
138).
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Multiplanarno reformatiranje

Skup trodimenzionalnih podataka omogucuje multi-
planarno reformatiranje, tj. ekstrakciju prikaza u ravninama
razlicitim od izvornog skupa podataka, odnosno izizvornog
je skupa snimaka moguce rekonstruirati presjeke u razlici-
tim ravninama. Prostorna rezolucija reformatiranih slika je
jednako dobra ako vokseli veli¢ine piksela odgovaraju de-
bljini slojeva, a nova slika pritom posve okomita na izvornu
ravninu (Spoor et al. 2000: 67). Sukladno ranije navedenim
autorima, nastojali smo pribjeci rabljenju izvornih presjeka
radije negoli se oslanjati na reformatirane prikaze.

Metoda ,,3D volume rendering” vizualizacije

Trodimenzionalna vizualizacija lubanje pomoc¢u metode
»3D volumen rendering” je alternativna tehnika prikaziva-
nja skupova 3D podataka, pri cemu cjelokupni podatkovni
volumen doprinosi prikazu (Levoy 1988; Drebin et al. 1988;
Robb 1995; Spoor et al. 2000: 69). Prednost ovakve meto-
de lezi u Cinjenici da se mnogi aspekti unutrasnje i vanjske
morfologije uzorka mogu prikazati u medusobnom odnosu
bez potrebe za iscrpnim procesom segmentacije i prika-
zima presjeka (Spoor at al. 2000: 69). U predmetnom radu
takoder smo primijenili metodu ,3D volume rendering” u
vizualizaciji izoliranog nalaza lubanje iz Zagajaca s depresij-
skom frakturom.

REZULTATI

SLUCAJ 1

Ljudska lubanja s ozljedom, iz Zagajaca, pronadena je
u sekundarnom arheoloskom kontekstu. Detaljni smo opis
nalazista i parcijalnog nalaza lubanje - tafonomiju, prikazali
u prethodnom radu. Jednako vrijedi za spol i starost osobe
u trenutku smrti koju smo identificirali kao odraslu Zensku
osobu u tridesetim godinama (+ 30-40 godina starosti)
(Boljunci¢ 2013: 138—139). Iz tog ¢emo se razloga u ovom
radu samo ukratko osvrnuti na ovu temu. Lubanja je pro-
nadena 1996. godine u pjescanoj jami, na poloZaju oznace-
nom slovom B na priloZenoj karti — 1,5 metara ispod kote
na nadmorskoj visini od priblizno 99,6 metara (karta 1, b).
Uz lubanju nije bilo priloga koji bi omogucili kronolosko
datiranje (Boljunci¢ 2013: 138). Pokusaj utvrdivanja moguce
molekularne povezanosti (populacijske i druge) ove luba-
nje s oskudnim skupom nalaza pronadenih u kontekstu s
nakitom datiranim u starije Zeljezno doba* nije uspio zbog
znatnog osStecenja stare DNK u uzorku lubanje (Boljunci¢
2013: 143-144). U tom smislu nije bilo moguce utvrditi mo-
gucu kronolosku povezanost s oskudnim skupom nalaza..
O rezultatima analize lubanje iz Zagajaca koji su prelazile cilj
ovog rada izvijestili smo u drugom radu (Boljunci¢ 2014).

Rezultati proucavanja patologije lubanje iznjedreni su
na osnovi kombinacije vizualne - makroskopske inspek-
cije sukladno Manchester (1980), Ortner i Putschar (1981),
Holder (2008), Qureshy (2012) te Heegaard, Biros (2013) i
ra¢unalne tomografije (CT). Na lubanji smo uocili izolirani
defekt u obliku kostane depresije smjesten paramedijalno
na ¢eonoj kosti (sl. 1 a, b). Defekt nepravilnog oblika s re-
modeliranim rubovima. posve je zacijelio. Dno udubljenja
je takoder neravnomjerno oblikovano. Na mjestu prijeloma
nije bilo pokazatelja kostane infekcije. Lu¢na udaljenost od
bregme do prednjeg ruba defekta iznosila je 59 mm, mje-
reno uzicom. Najveci okomiti i vodoravni promjeri frakture
iznosili su 16 mm, odnosno 13 mm — mjereno pomocu Kkli-

4 Predmetni nalazi pronadeni su nesto dalje od lubanje nekoliko godina
ranije — 1992. godine (Boljunci¢ 2013: 136, 138).
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Map 1 Map of Croatia with enlarged details — the map of Zvonimirovo - Veliko Polje near Virovitica (a) and topographic map of Zagajci
near Belisce (b). Isolated human cranium from Zagajci was discovered at the spot marked with the letter B - in a red circle. Zvonimi-
rovo - Veliko Polje map is provided here courtesy of Z. Tomici¢. Basic topographic map of Zagajci is provided here courtesy of the

Museum of Belisc¢e (created by: J. Boljunci¢ and I. Krajcar).

Karta 1 Karta Hrvatske s uvecanim detaljima - kartom nalazista Zvonimirovo - Veliko polje kraj Virovitice (a) te topografskom kartom Zagajaca
kraj Belis¢a (b). Izolirani nalaz ljudske lubanje iz Zagajaca otkriven je na mjestu oznacenom slovom B, u crvenom krugu. Kartu Zvonimi-
rovo - Veliko polje objavljujemo s dopustenjem Z. Tomici¢a. Osnovnu topografsku karta Zagajaca objavijujemo s dopustenjem Muzeja

Belis¢e (osmislili: J. Boljuncic¢ i l. Krajcar).

another study (Boljunci¢ 2014).

The pathology of the cranium was scored after visual -
macroscopic inspection combined with computed tomog-
raphy (CT). It was defined after Manchester (1980), Ortner
and Putschar (1981), Holder (2008), Qureshy (2012) and Hee-
gaard, Biros (2013). The cranium exhibited an isolated defect
- bone depression (depressed fracture), located paramedi-
ally on the frontal bone (Figs. 1 a, b). The defect was well
healed and irregularly shaped with remodelled margins.
The depression floor was also irregularly shaped and une-
ven. There was no evidence of bone infection at the fractu-

znog mjeraca. Na aksijalnom se CT presjeku na mjestu pri-
jeloma prikazalo udubljenje vanjske table u predjelu ¢eone
kosti, zajedno s blagim razmaknuéem kosti ispod prijeloma,
u posteriornom smjeru. Osim toga, dio udubljene ¢eone ko-
sti — koji se pruza udesno od razmaknuca kosti, prodro je
intrakranijalno, tj. u tom je dijelu zabiljezen pomak ulomlje-
nog dijela dijela prema unutrasnjosti lubanje za 1,6 mm (sl.
2). Najveci okomiti, odnosno vodoravni promjer udubljenja
iznjedren putem aksijalnog CT presjeka iznosio je 18,9 mm,
odnosno 14,8 mm. Najveca dubina defekta — priblizno po-
sred prijeloma, mjerena od takozvane sekante (pravac koji
povezuje dvije grani¢ne tocke prijeloma) iznosila je 2,8 mm.
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Fig.1 3D volume rendering images of the female skull from the secondary archaeological context of Zagajci exhibiting a depressed
fracture to the frontal bone: frontal (a) and right latero-lateral (b) views (CT scan: J. Hat; photo: I. Krajcar).

SI.. 1 ,3Dvolume rendering” vizualizacija Zenske lubanje iz sekundarnog arheoloskog konteksta nalazista Zagajci s prikazom depresijske frak-
ture Ceone kosti: frontalni (a) te desni latero-lateralni (b) prikazi (CT presjek: J. Hat; fotografija: I. Krajcar).

re site. The arch distance from the Bregma to the anterior
margin of the defect was 59 mm measured with cord. The
maximum vertical and horizontal diameters of the fracture
were 16 mm, i.e. 13 mm - measured with calliper. The axi-
al CT scan showed a depression of the outer table of the
frontal bone, at the fracture site, associated with mild bone
separation below the fracture to the posterior. In addition
a part of the depressed frontal bone - extending from the
bone separation to the right, was pushed inward, i.e. there
was an intracranial 1.6 mm large shift of the fractured se-
gment (Fig. 2). The maximum vertical, i.e. horizontal diame-
ters of the depression measured from the axial CT scan we-
re 18.9 mm, i.e. 14.8 mm: The maximum depth of the defect
- roughly amidst the fracture, measured from the so-called
secant (the straight line connecting two delimiting points
of the fracture) was 2.8 mm. The outer table was thinned
at the fracture site, showing evidence of obliteration of the
fracture floor above the beginning of the bone separation
(Fig. 2). The maximum width of the bone separation (poste-
riorly) was 0.8 mm.

The sagittal CT scan showed the lateral view of the fron-
tal depression with the fracture line running in continuo
from the outer table, via diploé to the inner table, associated
with the bone separation (Fig. 3). The maximum straight-li-
ne distance from the Bregma to the superior margin of the
fracture obtained from the sagittal CT scan was 53.6 mm;
the straight-line distance from the Bregma to the inferior
margin of the fracture was 70.4 mm.

CASE 2

The skeleton of an individual studied for multiple tra-
umata was unearthed in 1995 from a primary single inhu-
mation No. 8° at the burial complex Zvonimirovo (Map 1,
a). Systematic excavations of the cemetery started as early

5 Burial number follows the original burial designation assigned in 1995.
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Vanjska je tabla na mjestu prijeloma stanjena, a iznad po-
Cetneg razmaknuca kosti fraktura je djelomice obliterirala
(sl. 2). Najveca Sirina razmaknuca kosti (u posteriornom dije-
lu) iznosila je 0,8 mm.

Na sagitalnom se CT presjeku prikazao lateralni aspekt
¢eonog udubljenja s linijjom prijeloma koja se protezala ne-
prekidno od vanjske table, preko diploé do unutrasnje table,
takoder uz vidljivo dodatno razmaknuce kosti (sl. 3). Najve-
¢a pravocrtna udaljenost od bregme do gornjeg ruba pri-

Fig.2 Axial (transversal) CT scan of the female cranium from Za-
gajci exhibiting frontal bone depression at the fracture site
associated with mild bone separation — diastase (marked
by white arrow). Note an intracranial shift of the fractured
bone from the bone separation to the right - marked by
white arrow point (CT scan: J. Hat; photo: I. Krajcar).

SI1.2  Aksijalni (poprecni) CT presjek Zenske lubanje iz Zagajaca s
udubljenjem na ceonoj kosti na mjestu prijeloma uz dodatno
blago razmaknuce kosti — diastazu (oznaceno bijelom streli-
com). Valja obratiti pozornost na pomak frakturirane kosti
prema unutrasnjosti lubanje, udesno od razmaknuca kosti -
oznaceno vrskom bijele strelice (CT presjek: J. Hat; fotografija:
I. Krajcar).
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Fig.3 Sagittal CT scan of the female cranium from Zagajci. A com-
plete fracture line is running continuously from roughly
amidst the thinned depressed outer table (lamina externa),
via cancellous bone (diploé), to the inner table (lamina in-
terna); note the bone separation to the posterior - marked
by white arrow (CT scan: J. Hat; photo: I. Krajcar).

SI.3  Sagitalni CT presjek Zenske lubanje iz Zagajaca. Cjelovita linija
prijeloma proteZe se neprekidno priblizno od sredine stanjene
i udubljene vanjske table (lamina externa), preko spuZvaste
kosti (diploé), sve do unutrasnje table (lamina interna); poseb-
no valja obratiti pozornost na posteriorno razmaknuce kosti
- oznaceno bijelom strelicom (CT presjek: J. Hat; fotografija: I.
Krajcar).

as in 1993 by the Institute of Archaeology (Zagreb) and the
Museum of Virovitica. Grave goods uncovered at the site
indicate classification of the cemetery to the Bijelo Brdo
culture of the 11" century (Tomici¢ 1997: 43). Demographic
and pathological studies of the early Zvonimirovo seri-
es were presented in earlier reports by Boljunci¢, Mandi¢
(1993/1996: 131-148) and Boljunci¢ (1997a: 53—-61; 1998: 70).
Recent oriented autosomal STR genotyping of four selec-
ted individuals from Zvonimirovo generated high parenta-
ge probability, i.e. high probability of their genetic related-
ness (Boljunci¢ 2007: 536, 539—543). Molecular study also
generated an affiliation of the Zvonimirovo deceased with
the general Croatian population (Boljunci¢ 2007: 542).

The skeleton in question belonged to the collection of
around ten skeletons unearthed in 1995. There were no
other traumata scored either from this series or from earlier
reports. The skeleton was in a fairly well state of preserva-
tion with light-yellowish bone cortex in addition to some
grey-reddish discolorations of unknown origin mainly on
the femoral and tibial cortex. There was also a bone dama-
ge to the right lateral cranium. Otherwise, it was the most
complete skeleton from around ten skeletons from the 1995
Zvonimirovo series, lacking only the hyoid, xiphoid process
and coccyx. Likewise, hand and foot bones, as well as rib
cage bones were incomplete. In terms of dentition all teeth
were present in the upper jaw, except for few post-mortem
missing teeth — maxillary left medial and lateral incisors and

jeloma iznjedrena putem sagitalnog CT presjeka iznosila je
53,6 mm; pravocrtna udaljenost od bregme do donjeg ruba
prijeloma iznosila je 70,4 mm.

SLUCAJ 2

Kostur osobe s visestrukim ozljedama otkopan je 1995.
godine iz jednostavne primarne grobne cjeline br. 8° u sklo-
pu grobnog kompleksa Zvonimirovo (karta 1, a). Institut za
arheologiju (Zagreb) i Muzej grada Virovitice zapoceli su su-
stavna istrazivanja groblja jos 1993. godine. Prilozi otkriveni
na nalazistu svrstavaju groblje u kontekst bjelobrdske kul-
ture 11. stoljeca (Tomici¢ 1997: 43). Demografska i patoloska
proucavanja starije serije nalaza iz Zvonimirova predstavili
su u ranijim izvjes¢ima Boljunci¢, Mandi¢ (1993/96: 131-148)
i Boljunci¢ (1997a: 53—61; 1998: 70). Novije istrazivanje u smi-
slu autosomne STR genotipizacije Cetiri odabrana pokojni-
ka iz Zvonimirova ukazalo je na visoku vjerojatnost njihove
rodbinske povezanosti, odnosno visoku vjerojatnost gene-
tickog srodstva (Boljunci¢ 2007: 536, 539—-543). Molekular-
no ispitivanje takoder je ukazalo na pripadnost pokojnika
iz Zvonimirova opcoj hrvatskoj populaciji (Boljunci¢ 2007:
542).

Kostur o kojem je rije¢ pripadao je zbirci od oko desetak
kostura otkopanih 1995. godine. Iz ranijih izvjeSc¢a kao i na
osnovi predmetne serije izvjesno je kako nisu bile zabilje-
zene druge traume. Kostur je vrlo dobro ocuvan, sa svije-
tlozutim korteksom kosti uz nekoliko sivocrvenkastih mrlja
nepoznatog podrijetla, poglavito na korteksu butne i go-
lieni¢ne kosti. Takoder je vidljivo oStecenje kosti u desnom
lateralnom dijelu lubanje. Inace, predmetni je kostur najcje-
lovitiji izmedu desetak kostura iz serije Zvonimirovo 1995, a
nedostajali su mu samo podjezi¢na kost, ksifoidni nastavak
prsne kosti i trticna kost. Kosti Sake i stopala, kao i kosti pr-
snog koSa nisu oc¢uvane u cjelini. Kad je rije¢ o denticiji, svi
gornjoceljusni zubi bili su o¢uvani u ¢eljusti osim Sto ih je
nekoliko - lijevi sredi$nji i bocni sjekuti¢, te desni bocni sje-
kuti¢, izgubljeno nakon smrti. Desni gornjoceljusni umnjak
nije izbio. U donjoj eljusti ocuvani su svi zubi osim desnog
umnjaka, koji nije izbio. Takoder je bio o¢uvan i ostatak lije-
voga lateralnog sjekuti¢a u donjoj celjusti.

Spol pokojnika odredili smo na osnovi dimorfizma zdje-
lice i lubanje izmedu muskog i Zenskog kostura (Krogman,
Iscan 1986; Bass 1987). Tehnike odredivanja starosti u tre-
nutku smrti ukljucivale su standarde za stupanj srastavanja
vanjskih lubanjskih savova (Meindl, Lovejoy 1985: 57-66),
istrosenost zuba (Lovejoy 1985: 47-56), morfologiju pre-
ponske simfize (Phenice 1969: 297-301), aurikularnu plo-
Stinu crijevne kosti (Lovejoy et al. 1985: 15-28), kao i pro-
mjenu sternalnih okrajaka rebara (Krogman, Iscan 1986). Na
osnovi ovih standarda, uz podatke o oc¢uvanosti prostora na
podrudju sakralnih mikrodiskova S /S, S,/S,,S,/S,1S,/S, (svi
ocuvani), iznjedrenih putem koronalnog CT presjeka, osoba
je identificirana kao odrasli muskarac u tridesetim godina-
ma (£ 30—34 godine starosti). Rezultati antropoloske analize
proucavane osobe koji su izvan okvira ovog rada priopceni
su u drugom ¢lanku (Boljunci¢ 2014).

Od visestrukih ozljeda - kostiju i zuba, dva zalijecena
postkranijalna prijeloma utvrdena su vizualnim, tj. makro-
skopskim pregledom kostura u kombinaciji s CT-om, dok su
prijelomi korijena zuba iznjedreni tek pomo¢u CT-a. Prou-
Cavanje postkranija ukljucivalo je i provjeru bilateralne ko-
Stane asimetrije u smislu prisutnosti periostealnog kalusa,

5 Broj groba u predmetnom radu slijedi izvorne oznake grobova iz 1995.
godine.
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the right lateral incisor. The right maxillary wisdom tooth
did not erupt. Mandibular teeth were all present except for
the non-erupted right wisdom tooth. There was also a relic
of the left lateral mandibular incisor.

The sex was scored from pelvic and cranial dimorphism
among male and female skeleton (Krogman, Iscan 1986; Ba-
ss 1987). Aging techniques followed standards for ectocrani-
al suture closure (Meindl, Lovejoy 1985: 57-66), dental wear
(Lovejoy 1985: 47-56), morphology of the pubic symphysis
(Phenice 1969: 297-301) and auricular surface of the illium
(Lovejoy et al. 1985: 15-28), as well as changes of the sternal
end of the ribs (Krogman, Iscan 1986). Based on these stan-
dards, in addition to generated coronal CT scan data on the
sacral micro discs spaces atS,/S,, S,/S,, S,/S, and S, /S, (all re-
tained), the individual was identified as an adult male in his
thirties (+ 30—34 years old). The results of anthropological
analysis of the individual in question which are beyond this
paper are reported in another study (Boljunci¢ 2014).

Of multiple traumata - bone and dental, two healed
postcranial fractures were scored from visual, i.e. macro-
scopic inspection of the skeleton combined with CT, while
root fractures were scored only from CT. Postcranial exami-
nation included checking for bilateral bone asymmetry in
terms of the presence of periosteal callus, bone shorten-
ing, angulation and/or distortion. Bone pathologies were
defined after Antoljak (2007: 935), Manchester (1983), Ort-
ner and Putschar (1981), Kyle and Jeray (2007: 239-248),
Sosa (2007), Mitchell (2013), Wheeless (2013), also after Les-
sons for Determining traumatic injuries (2013) and American
Academy of Orthopedic Surgeons (AAOS) guidelines (2013).
Dental pathologies were defined after Malhotra et al. (2011:
615—-628) and Majorana et al. (2002: 77—-80).

The left ulna exhibited a deformity — huge spindle
shaped bone thickness of the shaft (so-called bridging cal-
lus) extending roughly from the junction of the middle and
distal third of the shaft well towards the distal shaft (Fig. 4).
The distal end of the ulna shaft was also slightly bowed. The
left ulna was fairly shortened (267 mm) in comparison to the
normal - right antimere (275 mm). There was no evidence of
a developed periostitis.

The sagittal CT scan (through the axis) of the left ulna
showed the presence of the two-fragmented fracture
with irregular (oblique) fracture line. Bone anatomy was
disturbed in terms of the discontinuity of medullar cavity
above®/under the fracture line. Severe sclerotic bone chang-
es — the development of a huge periosteal callus, were vis-
ible around the fractured fragments well towards the distal
third of the ulna shaft. The sagittal CT scan also showed
partially impacted disturbed ulna fragments; there was an
additional 5 mm shift of the distal fragment — ad latus, mea-
sured from this scan (Fig. 4). The maximum callus diameter
obtained from the axial CT scan was 21 mm. There was also
a post-mortem fracture present roughly at the junction of
the proximal and middle third of the shaft (Fig. 4).

The gross morphology of the accompanying forearm
bone - the left radius, was also characterized by fairly short-
ened length — 244 mm, when compared to the right anti-

6 Above the fracture line when the forearm is raised in self-defense.
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Fig.4 Sagittal CT scan of two-fragmented antemortal left ul-
na shaft fracture of medieval male from the Zvonimirovo
burial No. 8. Note a huge sclerotic area — periosteal callus
development, around the disturbed and partially impacted
fractured fragments separated by irregular fracture line
(marked by white arrow). Note also the shift of the distal
fragment ad latus. Another — postmortal fracture is marked
by arrow point (CT scan: J. Hat; Photo: I. Krajcar).

Sl.4  Sagitalni CT presjek dvodjelnog zazivotnog prijeloma dijafize
lijeve lakatne kosti srednjovjekovnog muskarca iz groba br. 8
(Zvonimirovo). Valja obratiti pozornost na veliko skleroti¢no
podrucje - razvitak periostealnog kalusa, oko poremecenih
i djelomi¢no obliteriranih frakturnih ulomaka odvojenih ne-
pravilnom linijom prijeloma (oznaceno bijelom strelicom). Ta-
koder valja obratiti pozornost na pomak distalnog fragmenta
ad latus. Drugi - postmortalni prijelom oznacen je vrhom stre-
lice (CT presjek: J. Hat; fotografija: I. Krajcar).

skracenosti kosti, angulacije i/ili distorzije. KoStanu smo
patologiju definirali prema Antoljak (2007: 935), Manchester
(1983), Ortner i Putschar (1981), Kyle i Jeray (2007: 239-248),
Sosa (2007), Mitchell (2013), Wheeless (2013), te prema Lekci-
jama za utvrdivanje traumatskih ozljeda (2013) kao i Smjerni-
cama Americke akademije ortopedskih kirurga (AAOS) (2013).
Patologiju zuba smo definirali prema Malhotra et al. (2011:
615—628) te Majorana et al. (2002: 77-80).

Na lijevoj lakatnoj kosti prisutna je deformacija — veliko
vretenasto zadebljanje na dijafizi kosti (takozvani premo-
$¢ujudi kalus), koje se pruza priblizno na prijelazu srednje
u donju trec¢inu dijafize i ve¢im dijelom donjeg dijela dija-
fize (sl. 4). Donji kraj dijafize lakatne kosti je takoder blago
savijen. Lakatna kost je u prili¢énoj mjeri skracena (267 mm)
u usporedbi s normalnom - desnom antimerom (275 mm).



JADRANKA BOLJUNCIC, JOSIP HAT, UPORABA RACUNALNE TOMOGRAFIJE U PROUCAVANJU OZLJEDA ..., PRIL. INST. ARHEOL. ZAGREBU, 31/2014, P. 123-137

Fig.5 Comparative coronal CT scans of both clavicles of medieval male from the Zvonimirovo burial No. 8 in a physiological position. The
fractured left clavicle is shortened in comparison to the right normal antimere; note a typical fracture site roughly at the junction
of middle and outer third of the shaft — marked by white arrow (CT scan: J. Hat; photo: I. Krajcar).

S5 Komparativni koronalni CT presjeci obiju klju¢nih kostiju srednjovjekovnog muskarca iz groba br. 8 (Zvonimirovo), u fiziolosSkom poloZaju.
Slomljena lijeva klju¢na kost skracena je u usporedbi s desnom normalnom antimerom; valja obratiti pozornost na tipicno mjesto prijelo-
ma priblizno na prijelazu srednje u vanjsku tre¢inu dijafize — oznaceno bijelom strelicom (CT presjek: J. Hat, fotografija: I. Krajcar).

mere (250 mm). There was also the presence of severe os-
sification of the biceps brachii muscle attachments at the left
(enlarged) radial tubercle. The proximal shaft of the right
humerus also showed marked attachments for the pecto-
ralis major muscle supported by the axial CT scan (Figure is
not shown).

The left clavicle also exhibited a deformity — an angu-
lation roughly at the junction of the middle and outer 1/3
of the shaft, accompanied with the clavicle shaft shorte-
ning. The length of the affected clavicle was roughly 85%
length of the right antimere, i.e. it was roughly 15% shorte-
ned in comparison to the normal clavicle (calculated from
the coronal CT scan). The coronal CT scan of both clavicles
in a physiological position showed completely obliterated
fractured fragments in the deformed clavicle (Fig. 5).

On the other hand, coronal CT scans of the Zvonimirovo
cranium generated the presence of two unhealed maxillary
dental traumata - root fracture to the left canine (Fig. 6) and
fracture to the mesial root of the left second premolar (Fig.
7). Both transverse root fractures were complete showing
only one fracture line, i.e. two fractured fragments. Fracture
lines were both located roughly in the middle of each root
and the coronal fragment of each root was not displaced
(Figs. 6 and 7). In addition there was a root relic in the seem-
ingly empty socket for the maxillary left lateral incisor and
a relic of the mandibular left lateral incisor (Fig. 6). Small
periapical abscesses were noted at the place of mandibular
central incisors (Fig. 6).

DISCUSSION

Depressed cranial fracture in a female from a secondary
archaeological context (Zagajci: case 1) and combined post-
cranial - ulna/clavicle fractures associated with root trau-
mata generated from CT, in a male from a medieval burial
context (Zvonimirovo: case 2), are discussed in reference to
their possible relation either to violent acts or accidents.

In terms of case 1 CT scans data generated the presence
of anirregular depressed skull fracture penetrating the inner
frontal table with associated separation of the bone below
the fracture site. Such bone separation is called by some

Nije bilo pokazatelja upale pokosnice.

Na sagitalnom se CT presjeku (po osi) lijeve lakatne ko-
sti prikazao dvodjelni prijelom s nepravilnom (uko$enom)
fraktrurnom linijom. Anatomija kosti je poremecena u smi-
slu diskontinuiteta medularne 3upljine iznad®/ispod linije
prijeloma. Oko frakturnih fragmenata u znatnoj je mijeri
vidljiv razvoj skleroti¢nih promjena na kosti u obliku veli-
kog periostealnog kalusa, koje se protezu dobrano prema
distalnoj trecini dijafize lakatne kosti. Na sagitalnom se CT
presjeku takoder vidi djelomi¢na impakcija poremecenih
frakturnih fragmenata lakatne kosti; Na predmetnom smo
presjeku takoder izmjerili petmilimetarski pomak distalnog
fragmenta - ad latus (sl. 4). Najveci promjer kalusa izmjeren
na aksijalnom CT presjeku iznosio je 21 mm. Zabiljezen je i
jedan postmortalni prijelom priblizno na prijelazu gornje u
srednju trecinu dijafize (sl. 4).

Izgled pratece podlakti¢ne kosti - lijevog radijusa, ta-
koder se odlikuje prilicno skra¢enom duzinom od 244 mm,
u usporedbi s desnom antimerom (250 mm). Nazoc¢na je i
znatna osifikacija hvatista za dvoglavi misi¢ nadlaktice na li-
jevoj (povecanoj) kvrzici pal¢ane kosti. Proksimalna dijafiza
desne nadlakti¢ne kosti takoder pokazuje izraZzena hvatista
za veliki prsni misi¢, Sto je vidljivo iz aksijalnog CT presjeka
(slika nije prikazana).

Lijeva klju¢na kost je takoder deformirana — s angulaci-
jom priblizno na prijelazu srednje u lateralnu trecinu dija-
fize, $to je popraceno sa skracenoscu klavikularne dijafize.
DuZina predmetne klju¢ne kosti iznosi priblizno 85% duzine
desne antimere, tj. priblizno je za 15% krac¢a u odnosu na
normalnu klju¢nu kost (izracunato na osnovi koronalnog CT
presjeka). Na koronalnom CT presjeku obiju klju¢nih kostiju,
u fizioloskom polozaju, vidljiva je potpuna obliteracija frak-
turnih fragmenata deformirane klju¢ne kosti (sl. 5).

S druge strane, na koronalnom su se CT presjeku lubanje
iz Zvonimirova prikazale dvije nezacijeljene traume na zubi-
ma gornje Celjusti — prijelom korijena lijevog o¢njaka (sl. 6) i
prijelom mezijalnog korijena drugoga lijevog pretkutnjaka
(sl. 7). Oba poprecna prijeloma korijena bila su cjelovita, sa
samo jednom linijom prijeloma, tj. dva prijelomna ulomka.
Linije prijeloma bile su smjestene priblizno u sredini svakog
korijena, a koronalni ulomak obaju korijena nije bio dislo-
ciran (sl. 6 i 7). K tomu se u prividno praznoj zubnoj ¢asici
prikazao i ostatak korijena lijevoga lateralnog sjekuti¢a gor-

6 Iznad linije prijeloma kad je podlaktica podignuta u samoobrani.
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Fig.6 Coronal CT scan of the male cranium from the Zvonimirovo
burial No. 8 exhibiting a complete transverse fracture to
the root of the maxillary left canine with the lack of root
reparation (marked by white arrow); the tooth socket has
normal radiological status. Note a root relic in the seemin-
gly empty socket for the maxillary left lateral incisor and a
relic of the mandibular left lateral incisor (marked by white
arrow points). Note also small periapical abscesses at the
place of mandibular central incisors. There is a postmortal
fracture to the mandibular simphysis as well. The man-
dibular right central incisor was not attached to the jaw
whilst CT scanning. (CT scan: J. Hat; photo: I. Krajcar).

SI.6  Koronalni CT presjek lubanje muskarca iz groba br. 8 (Zvoni-
mirovo) s cjelovitim poprec¢nim prijelomom korijena lijevog
ocnjaka gornje Celjusti bez reparacije korijena (oznaceno bi-
jelom strelicom); zubna casica ima normalni radioloski status.
Valja obratiti pozornost na relikt korijena u prividno praznoj
casici maksilarnog lijevog postranicnog sjekutica, kao i na re-
likt mandibularnog lijevog postrani¢nog sjekuti¢a (oznaceno
vrhovima bijelih strelica). Takoder valja obratiti pozornost na
nazocnost manjih periapikalnih apscesa na podrucju sredis-
njih sjekuti¢a donje celjusti. Simfiza donje Celjusti frakturirana
je post-mortem. Desni sredisnji sjekuti¢ donje Celjusti nije bio
nazocan u Celjusti tijekom CT skeniranja (CT presjek: J. Hat; fo-
tografija: . Krajcar).

medical professionals a diastase’ — a separation of the bone
at the site of the fracture (Holder 2008: 1). Depressed skull
fractures stem from a high-energy direct blow to a small
surface area of the skull with a hard-blunt object (Qureshi
2012: 3), hence the forensic term — blunt-force trauma. This
is the type of fracture resulting in the stress in bone from the

7 There is a difference between diastatic fracture — a fracture causing the
skull to separate at a suture, and the term diastase denominating the
separation of bone at the fracture site — used by medical professionals
(Holder 2008: 1).
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Fig.7 Coronal CT scan of the male cranium from the Zvonimi-
rovo burial No. 8 (at another level) showing trauma to the
maxillary left second premolar. Note a complete horizontal
fracture only to the mesial root (marked by white arrow)
with the lack of root reparation (CT scan: J. Hat; photo: .
Krajcar).

Sl.7  Koronalni CT presjek lubanje muskarca iz groba br. 8 (Zvoni-
mirovo) (na drugoj razini), pokazuje ozljedu lijevoga drugog
pretkutnjaka gornje Celjusti. Valja obratiti pozornost na cjelo-
viti vodoravni prijelom samo na podrucju mezijalnog korije-
na (oznaceno bijelom strelicom), uz izostanak reparacije (CT
presjek: J. Hat; fotografija: I. Krajcar).sjek: J. Hat; fotografija: I.
Krajcar).

nje Celjusti, te ostatak lijevoga lateralnog sjekuti¢a donje ce-
ljusti (sl. 6). Mali periapikalni apscesi takoder se uocavaju u
podrucju sredisnjih sjekuti¢a donje Celjusti (sl. 6).

RASPRAVA

Depresijska fraktura lubanje u Zenske osobe iz sekundar-
nog arheoloskog konteksta (Zagajci: slu¢aj 1) te kombinaci-
ja postkranijalnog prijeloma lijeve palcane i klju¢ne kosti,
s ozljedama zuba iznjedrenih pomocu CT-a, u muskarca iz
srednjovjekovnog grobnog kompleksa (Zvonimirovo: slucaj
2), raspravljeni su s obzirom na njihovu mogucu povezanost
s nasilnim djelovanjima ili nezgodama.

U slucaju 1 na CT presjecima prikazala se nepravilna de-
presijska fraktura lubanje na podrucju cela s prodorom u
unutrasnju tablu, uz razmaknuce kosti ispod prijeloma. Ne-
ki medicinski stru¢njaci u slu¢aju takvog razmaknuca kosti
koriste termin diastaza’ - razmaknuce kosti na mjestu pri-
jeloma (Holder 2008: 1). Depresijski prijelomi lubanje prou-
zroceni su izravnim udarcem snazne energije u malu povr-
$inu lubanje tupo- tvrdim predmetom (Qureshi 2012: 3), na
¢emu se temelji i forenzicki termin — ozljeda tupom silom (ili
tupo-tvrdim predmetom). Ovo je tip prijeloma koji rezultira
stresom u kosti prouzro¢enim primjenom kompresijske sile.
Kompresijski prijelomi prouzroceni su naglim narocito ja-
kim udarcem i mogu rezultirati raznovrsnim obrascima (Or-
tner, Putschar 1981: 55-56). Nastaju kad, primjerice, prilikom
udarca u glavu sile nadidu mehanicki integritet svoda luba-

7 Postoji razlika izmedu diastatickog prijeloma — prijeloma kod kojeg se
lubanja razdvaja po Savu i termina diastaza, koji oznac¢ava razmaknuce
kosti na mjestu prijeloma, kojega koriste medicinski stru¢njaci (Holder
2008: 1).
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application of force from compression. Compression fractu-
res are the result of sudden excessive impaction and result
in a variety of patterns (Ortner, Putschar 1981: 55-56). They
occur when forces striking the head exceed the mechanical
integrity of the calvarium (Heegaard, Biros 2013: 1). Accor-
ding to Zecevi¢ (2004) there is a variety of types of blunt-for-
ce traumas depending on the involvement of the outer and
inner cranial tables, whereby mild fractures involve merely
the outer table. The blunt-force trauma in question which
involves both the outer and inner table (with the bone se-
paration) is accompanied with an irregular bone impression
caused apparently by an irregular hard-blunt object. This is
suggested by the shape of irregular and uneven depression
floor. The fact that the trauma was not evenly distributed,
i.e. that the frontal bone to the right of the so-called dia-
stase (bone separation) was pushed inward (intracranially),
is indicative of an uneven impact effect of a blow force on
the affected area - heavier on the right side of otherwise,
paramedial frontal injury. Such impact effect could stem
from a series of situations — the shape of the assault object,
the position of the attacker combined with the angle of the
assault object positioned during the attack, the handiness
of the attacker, the position of a victim and so forth.

Overall data scored from a female case, i.e. the locati-
on of the injury on the frontal bone (prone to blows due
its position and thinness), gross morphology of the defect
supported by CT scans generating the involvement of the
inner tablet with the bone separation, as well as age gro-
up, are all highly suggestive of aggressive intentional blow
to the forehead. However, such isolated case of an ancient
cranial injury, in addition to the lack of chronological dating
of the specimen, does not allow for any specific social-rela-
ted conclusions regarding the sustained trauma. Neverthe-
less, there is a general opinion that skull injuries of distant
past were mostly the result of violence-related intentional
blows (Manchester 1983: 59-60), even though they are
more frequent in men and mostly occur on the left side
(Grmek 1989: 69) - indicating an attack by a right-handed
adversary (Larsen 1997). However this is only the statistical
rule (Grmek 1989: 69). In any case, inflicting injury on the
head is both strategical and symbolic because it inflicts a
serious amount of pain and is highly visible (Walker 1997:
160). Woman in question evidently survived the injury and
lived long enough after the experienced event although
one cannot exclude the possibility of various posttraumatic
- neurological complications.

On the other hand, as to the postcranial left ulna and
clavicle traumata identified in a medieval male from Zvoni-
mirovo (case 2), they are both simple non-pathological -
two fragmented shaft fractures. Gross morphology of an
isolated left ulnar shaft fracture is consistent with a fracture
widely referred in literature as a nightstick or parry fracture.
As to the mechanism of such injury it is usually caused by
a direct blow to the ulna border when someone receives
a blow from an object whilst raising an arm in self-defense
(Wright, Draper 2013: 1), i.e. to parry the blow directed to
head or neck which strategic and symbolic implications are
already quoted. When only one forearm bone is broken, it is
typically the ulna — usually as a result of a direct blow to the

nje (Heegaard, Biros 2013: 1). Prema Zecevicu (2004), posto-
je razliciti tipovi ozljeda prouzrogenih tupom silom ovisno
o udjelu zahvacenosti vanjske i unutrasnje ploce lubanje,
pri ¢emu blazi prijelomi uklju¢uju samo vanjsku tablu. Raz-
matrana ozljeda tupom silom (tupo-tvrdim predmetom),
koja ukljuc¢uje vanjsku i unutradnju tablu (uz razmaknuce
kosti), popracena je nepravilnim otiskom u kosti koji je oci-
gledno prouzro¢en nepravilnim tupo-tvrdim predmetom.
Na to upucuje nepravilan oblik depresije i neravhomjerno
oblikovano dno. Cinjenica da ozljeda nije ravnomjerno ras-
poredena, tj. da je ¢eona kost desno od takozvane diastaze
(razmaknuca kosti) pomaknuta intrakranijalno, upucuje na
neravnomjeran ucinak udarne sile na zahvaéenu povrsinu,
koji je ocito bio jaci na desnoj strani inace paramedijalne
ozljede Cela. Na takav je uc¢inak udarca mogao utjecati niz
okolnosti — oblik predmeta u napadanju, polozaj napadaca
u kombinaciji s kutom pod kojim se naslo oruzje tijekom na-
pada, agilnost napadaca, polozaj zrtve i sli¢no.

Ukupni podaci iznjedreni u slu¢aju Zene, tj. smjestaj oz-
ljede na ¢eonoj kosti (podloznoj udarcima zbog polozaja
i tankoca kosti), ukupna morfologija defekta podrzana CT
presjecima koji su pokazali udio zahvacenosti unutrasnje
table s razmaknuéem kosti, kao i starosna grupa, zajedno u
velikoj mjeri govore u prilog namjernom agresivnom udar-
cu u Celo. Medutim, ovakav izolirani slu¢aj drevne povrede
lubanje zajedno s nedostatkom kronoloske datacije pri-
mjerka, ne dopusta odredenije zaklju¢ke u smislu drustve-
nog konteksta koji bi mogao biti povezan s pretrplienom
ozljedom. Ipak, opcenito se drzZi kako se ozljede lubanje u
davnoj proslosti uglavhom mogu pripisati namjernim udar-
cima povezanim s nasilnim djelovanjima (Manchester 1983:
59-60), pritom s ucestalijom frekvencijom u muskaraca i
uglavnom na lijevoj strani (Grmek 1989: 69) — $to upucu-
je na desnorukog napadaca (Larsen 1997). Medutim, tu je
rije¢ o pukoj statistici. (Grmek 1989: 69). U svakom slucaju
nanosenje ozljede u glavu je istovremeno i strateski i sim-
bolicki ¢in, jer se u velikoj mjeri nanosi bol a ucinak je vrlo
uodljiv (Walker 1997: 160). Zena o kojoj je rije¢ ocigledno je
prezZivjela ozljedu i Zivjela jo$ dovoljno dugo nakon pretr-
pliene traume, iako se ne moze iskljuciti mogucnost raznih
posttraumatskih — neuroloskih komplikacija.

S druge strane, kad je rije¢ o postkranijalnim ozljedama
- lakatne i klju¢ne kosti, koje smo utvrdili u slu¢aju osobe iz
srednjovjekovnog grobnog kompleksa Zvonimirovo (slucaj
2), obje predstavljaju jednostavne, nepatoloske — dvodjelne
prijelome dijafiza. Izgled izoliranog prijeloma dijafize lijeve
lakatne kosti odgovara prijelomu koji se u literaturi uvrije-
zeno navodi kao prijelom od palice ili obrambeni prijelom.
Kad je rije¢ o0 mehanizmu ovakve ozljede, ona je uglavhom
prouzrocena izravnim udarcem o rub lakatne kosti prilikom
primitka udarca nekim predmetom dok je ruka podignuta
u samoobrani (Wright, Draper 2013: 1), odnosno pri obra-
ni od udarca upucenog u glavu ili vrat, ¢ije su strateske i
simbolicke implikacije ranije navedene. U slucaju prijeloma
samo jedne podlakti¢ne kosti rije¢ je uobicajeno o prijelo-
mu lakatne kosti - redovito kao rezultat izravnog udarca
u vanjsku stranu ruke podignute u obrani (AAOS 2013: 1).
U forenzi¢koj antropologiji, ,parry” prijelom podlakti¢ne
kosti (lakatna kost) prihvacen je kao pokazatelj pokusaja
sprjecavanja udarca u glavu (Heron et al. 1997: 133) na ve¢
opisani nacin. Medutim, ,parry” prijelomi ne mogu se drza-
ti jedinim pokazateljem nasilja, tj. nazo¢nost obrambenog
prijeloma govori u prilog zaklju¢ku o moguéem nasilnom
djelovanju tek u slucaju ako je takav prijelom popracen jos
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outside of an arm raised in defense (AAQS 2013: 1). In foren-
sicanthropology a parry fracture to the forearm (left ulna) is
accepted as an indication of a person trying to prevent the
blow to the head (Heron et al. 1997: 133) in the manner as al-
ready described. However, parry fractures are not used as a
sole identifier of violence, i.e. the presence of parry fracture
strengthens the case for violence only if it co-occurs with
another violent trauma, e.g. cranial fracture (Walker 2001;
Mitchell 2013: 20). Parry fracture of the ulna is the most com-
mon traumatic fracture caused by bending force - type of
force which impacts the bone at a right angle tending to
cause the fracture line at the point of impact or on the side
opposite from break.

In terms of the secondary contraction of the left ulna
shaft in question, the shortening is caused by partially im-
pacted disturbed fracture fragments and ad latus shift of
the distal ulna fragment. Disturbed fragments accompa-
nied with the development of a huge callus point out to fair
periosteal disruption — typically of unstable fractures. Such
fractures are those where the periosteum and interosseous
membrane are disrupted and cannot act as restraint to rota-
tion, i.e.in which fragments are displaced more than 50% or
with more than 10—15 degree of angulation (Wheeless 2013:
1). Slightly bowed left ulna distal fracture fragment points
out to bone remodeling. Likewise, the left radius was also
remodelled by bowing - adjusting its length to the short-
ened left ulna.

As to the clavicle fracture, most of such fractures stem
from fall either on the outstretched arm or on the shoulder
point (Antoljak 2007: 935). In modern populations, middle
third clavicle fractures account for 69% — 82% of fractures
of the clavicle (Kyle, Jeray 2007: 1), i.e. 80% according to An-
toljak (2007: 935). This is due to the fact that the junction of
the outer and middle third is the thinnest part of the clavi-
cle and is the only area not protected by or reinforced with
muscle and filamentous attachments. These anatomic fea-
tures make it prone to fracture, particularly with the fall on
the point of shoulder - resulting in axial load to the clavicle
(Kyle, Jeray 2007: 1). In a forensic case the clavicle fracture
may indicate a person'’s attempt to escape the attacker and
a fall whilst doing it (Heron et al. 1997: 133). Secondary con-
traction of the clavicle shaft in the medieval male from buri-
al No. 8 is caused by bone angulation at the fracture site, i.e.
slightly shifted (acromial) fracture fragment.

On the other hand there are root fractures which are
defined as fractures involving the dentine, cementum
and pulp. Horizontal/transverse root fractures are most
commonly seen in young adults due to direct physical tra-
uma in the anterior region. As to the aetiology, the most
common reason for modern root fractures in the adult (per-
manent) dentition is physical trauma caused during falls,
fights and sporting events (Majorana et al. 2002; Malhotra
et al. 2011: 615-616). Usually, horizontal root fractures are
observed in anterior teeth with direct trauma. In posterior
teeth, fractures usually occur as a result of indirect trauma
(Malhotra et al. 2011: 616), as it is supposed to be in the ca-
se 2. The fact that the scored root fracture of the maxillary
left second premolar from the present case referred only to
the mesial root, suggests that the impact effect on this root
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jednom nasilnim putem nanesenom ozljedom, npr. prijelo-
mom lubanje (Walker 2001; Mitchell 2013: 20). Obrambeni
prijelom lakatne kosti je naj¢esci traumatski prijelom prou-
zroCen silom savijanja — tipom sile koja djeluje na kost pod
pravim kutom s tendencijom stvaranja linije prijeloma na
mjestu udarca ili na strani suprotnoj od udarca.

Kad je rije¢ o sekundarnoj kontrakciji dijafize proucava-
ne lijeve lakatne kosti, kost je skracena uslijed djelomi¢ne
impakcije poremecenih frakturnih ulomaka i ad latus po-
maka distalnog ulomka kosti. Nazo¢nost poremecenih fra-
gmenata popracena razvojem golemog kalusa upucuje na
poprilicno ostecenje pokosnice - tipi¢no za nestabilne pri-
jelome. Kod takvih su prijeloma pokosnica i medukostana
membrana osteceni i ne mogu se oduprijeti rotaciji, odno-
sno kod takvih su prijeloma fragmenti pomaknuti vise od
50% ili je angulacija ve¢a od 10-15° (Wheeless 2013: 1). Bla-
go savijeni distalni frakturni ulomak lijeve lakatne kosti upu-
¢uje na remodeliranje kosti. Na slican nacin lijeva je pal¢ana
kost remodelirana savijanjem ¢ime se svojom duzinom pri-
lagodila skra¢enoj duzini lijeve lakatne kosti.

Kad je rije¢ o prijelomu klju¢ne kosti, vecina je ovakvih
prijeloma prouzrocena padom ili na ispruzenu ruku ili na
vrh ramena (Antoljak 2007: 935). U suvremenim popula-
cijama prijelomi u srednjoj trecini klju¢ne kosti ¢ine 69%
do 82% svih prijeloma klju¢ne kosti (Kyle, Jeray 2007: 1), tj.
80% prema Antoljak (2007: 935) zahvaljujuci Cinjenici $to je
na prijelazu vanjske u srednju tre¢inu dijafize klju¢na kost
najtanja, te $to na tom mjestu nema misica i filamentoznih
hvatista koji bi mogli djelovati protektivno i ojacati doti¢no
podru¢je. Ova anatomska obiljezja Cine je podloznom prije-
lomima, narocito prilikom pada na vrh ramena - $to rezulti-
ra aksijalnim pritiskom na klju¢nu kost (Kyle, Jeray 2007: 1).
U forenzi¢kom slucaju prijelom klju¢ne kosti moze upucivati
na pad Zrtve prilikom pokusaja bijega od napadaca (Heron
et al. 1997: 133). Sekundarna kontrakcija dijafize klju¢ne ko-
sti u muskarca iz srednjovjekovnog groba br. 8 prouzrocena
je angulacijom kosti na mjestu prijeloma, uslijed blago po-
maknutog (akromijalnog) frakturnog ulomka.

S druge strane, utvrdeni su prijelomi korijena zuba koji
se definiraju kao prijelomi koji uklju¢uju dentin, cement te
pulpu. Vodoravni/poprecni prijelomi zubnih korijena naj-
¢esce se pojavljuju u mladih odraslih osoba zahvaljujuci
izravnim fizickim ozljedama anteriornog podrucja denticije.
U etioloskom smislu, kad je rije¢ o trajnoj denticiji, najce-
§¢i razlog nastanka suvremenih prijeloma zubnih korijena
je fizicka ozljeda nastala prilikom pada, u borbi ili u sportu
(Majorana et al. 2002; Malhotra et al. 2011: 615-616). Hori-
zontalni se prijelomi korijena obi¢no mogu uoditi na pred-
njim zubima, a posljedica su izravne traume. Kad je rije¢ o
straznjim zubima takvi se prijelomi uglavhom pojavljuju
kao rezultat neizravne traume (Malhotra et al. 2011: 616), o
¢emu je po svemu sudedi rije¢ i u predmetnom slucaju 2. Ci-
njenica da se zabiljezeni prijelom korijena lijevoga drugog
gornjoceljusnog pretkutnjaka odnosi samo na mezijalni ko-
rijen, upucuje na to da je ucinak udarca na ovaj dio korijena
mogao biti jaci i/ili da je mezijalni korijen iz nekog razloga
(oblik korijena ?) bio podlozniji prijelomu.

Ukupni obrazac razmatranih nezalije¢enih srednjovje-
kovnih ozljeda u vidu kombinacije poprecnih prijeloma
korijena maksilarnih zuba prednje i straznje denticije, na li-
jevoj strani (bez nazo¢neg prijeloma krune), zajedno s relik-
tom korijena lijevoga lateralnog gornjoceljusnog sjekutica s
normalnim radioloskim statusom zubnih ¢asica,® mogao bi

8 Prednji dio Celjusti ima tek neznatno postmortalno oStecenje, medutim
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could be heavier and/or that the mesial root for some rea-
son (root shape?) was more prone to the fracture.

The overall pattern of the observed medieval unhealed
traumata combined - anterior/posterior, transverse maxi-
llary root fractures located on the left body side (with the
lack of crown fractures), in association with the root relic of
the maxillary left lateral incisor accompanied with normal
radiological status of tooth sockets?, could be suggestive
of an indirect root trauma due to the blow received on the
chin. Likewise, according to Hussain et al. (1994: 34—47) the
analysis of the distribution of traumata scored from modern
urban environment showed that most frequent targets of
attacks were upper and lower jaws, the nose and cheekbo-
nes. This is in accordance with the previously mentioned
strategic/symbolic inflicting injury to the head stated by
Walker (1997: 160).

Finally, different time implications in terms of (antemor-
tal) bone and (apparently perimortal) root fractures offer al-
ternative traumatic scenarios for the isolated case of repeat-
edly injured male: according to the first scenario postcranial
and dental injuries could be sustained in (different time)
accidents, due to the absence of antemortal/perimortal
cranial bone injuries which could have strengthen this case
for violence. On the other hand, one has to point out that
repeated injuries to any part of the body can indicate mul-
tiple episodes of violence, which suggests violence as a re-
sult of domestic and social situations. Here one has to look
at the entire pattern of traumata, as well as the context from
which the person stems (Mitchell 2013: 20). With regard to
the latter and the social context of a medieval 11 century
early Zvonimirovo series [and contemporary Josipovo (Bo-
ljunci¢ 1997b: 27-35)], both in the Virovitica-Podravina Co-
unty), one has to state that certain groups of these people
were supposed to have been restricted to refuges,’® after a
possible conflict in the Arpad dynasty (Boljunci¢ 1998: 70).
Regarding such context and the mentioned violence as a
result of social situations, one cannot exclude the possibil-
ity of various situations/issues - resulting in repetitive inter-
personal confrontations (?) in such refuges (?), which could
strengthen this isolated medieval case for violence. This is
suggested by generated traumata which might indicate de-
liberate violence (direct parry ulna fracture and indirect an-
terior/posterior root fractures). Mitchell (2013: 20) also states
on the issue of enforcing the control, in isolated cases of
violence from bioarchaeology. The same could be the case
in terms of the Zvonimirovo social context. In other words,
in terms of the Zvonimirovo male case one cannot exclude
another - two-step scenario, whereby repeated injuries to
the left body side could be suggestive of several episodes
of violence as follows: in some life-period a man could sus-
tain a direct blow to the left forearm raised in self-defense
from a right-handed attacker (with avoided injuries to the
head whatsoever). Powerful blow where the impact effect is
on the outer border of the left ulna - at the junction of the

8 Thereis only a slight postmortal damage to the anterior maxilla, however,
there was no evidence of any injury/damage to the alveolar bone at the
place of the fractured teeth.

9 This is suggested by indicators of nutritional stress, the two population
apparently went through a shorter time period (Boljunci¢ 1998: 70).

upudivati na neizravnu ozljedu uslijed udarca u bradu. Pre-
ma Hussain et al. (1994: 34—47), analiza distribucije ozljeda
zabiljezenih u suvremenom gradskom okruzju takoder je
pokazala kako naj¢eS¢e mete napada predstavljaju gornja i
donja Celjust, nos i jagodice. Potonje je u skladu s prethod-
no spomenutim stratesSkim/simboli¢ckim zna¢enjem nano-
Senja ozljeda u glavu prema Walker (1970: 160).

Napokon, razli¢ite vremenske implikacije u slucaju (za-
zivotnih) kostanih prijeloma, te (po svemu sudedi perimor-
talnih) prijeloma korijena zuba pruzaju alternativne trau-
matske scenarije kad je rije¢ o izoliranom slu¢aju muskarca
s ponovljenim ozljedama: prema prvom scenariju, pos-
tkranijalne i dentalne ozljede muskarac je mogao zadobiti
prilikom (vremenski razli¢itih) nezgoda, jer nedostaju zazi-
votne/perimortalne ozljeda kostiju lubanje, koje bi mogle
potkrijepiti pretpostavke u smislu zrtve nasilnih djelovanja.
S druge strane, valja istaknuti kako ponovljene ozljede bilo
kojeg dijela tijela mogu ukazivati na visestruke nasilne epi-
zode, $to bi moglo upudivati na nasilje ili unutar obitelji ili
kao rezultat nekih drustvenih okolnosti. Ovdje u potpunosti
valja razmotriti obrazac predmetnih ozljeda, kao i kontekst
iz kojeg osoba potjece (Mitchell 2013: 20). Nastavno na po-
tonje i drustveni kontekst starije serije srednjovjekovnih
pokojnika iz Zvonimirova [(kao i srednjovjekovnog Josipo-
va (Boljunci¢ 1997b: 27-35), koje se takoder nalazi u Viro-
viticko-podravskoj Zupanijil, valja istaknuti kako se moze
pretpostaviti da su neke skupine doti¢nih ljudi mogle biti
zatocene u takozvanim refugijima® nakon moguceg suko-
ba u dinastiji Arpadovica (Boljunci¢ 1998: 70). S obzirom na
takav kontekst i spomenuto nasilje kao rezultat drustvenih
okolnosti, ne moze se iskljuciti mogucnost pojavljivanja ra-
zli¢itih problema, koji su mogli rezultirati ponovljenim me-
dusobnim sukobima (?) u takvim refugijima (?), $to bi moglo
potkrijepiti interpretaciju predmetnog izoliranog srednjo-
vjekovnog slucaja u smislu Zrtve nasilnog djelovanja. U pri-
log navedenomu govore iznjedreni pokazatelji pretrpljenih
ozljeda koje bi mogle ukazivati na hotimi¢no nasilje (izravni
obrambeni prijelom lijeve lakatne kosti te neizravni anteri-
orni/posteriorni prijelomi zubnih korijena). Kad je rije¢ o u
izoliranim slu¢ajevima nasilja u bioarheoloskom kontekstu,
prema Mitchell (2013: 20), u takvim se slu¢ajevima takoder
namece pitanje moguceg uspostavljanja kontrole. Jednako
bi moZda moglo vrijediti i u slu¢aju drustvenog konteksta
Zvonimirova. Drugim rije¢ima, u slu¢aju muskarca iz Zvoni-
mirova ne moze se iskljuciti i drugi scenarij koji se mogao
odvijati u dvije etape, odnosno u kojem ponovljene ozljede
na lijevoj strani tijela mogu upucivati na nekoliko nasilnih
epizoda na sljededi nacin: u nekom trenutku zZivota muska-
rac je mogao zadobiti izravan udarac u lijevu podlakticu po-
dignutu u samoobrani od desnorukog napadaca (pri ¢emu
je izbjegao ozljedu glave). Podaci dobiveni putem CT pre-
sjeka upucuju na snazan udarac na mjestu gdje se uocava
uc¢inak impakta na vanjski rub lijeve lakatne kosti — na prije-
lazu srednje u donju treéinu dijafize. U forenzickom slucaju,
prijelom klju¢ne kosti koji se, po svemu sudedi, zbio za vrije-
me istog dogadaja — na Sto ukazuje obliteracija ulomljenih
fragmenata, mogao bi upudivati na pad Zrtve ili prilikom
bijega nakon pretpostavljenog napada (Heron et al. 1997:
133), ili od siline udarca. U drugom napadu, koji se po sve-

bez pokazatelja bilo kakvih ozljeda/oStecenja alveolarne kosti u blizini
prijeloma zuba.

9 Na potonju ¢injenicu upucéuju pokazatelji prehrambenog stresa koji uka-
zuju na malnutriciju, koju su dvije populacije po svemu sude¢i iskusile
tijekom kraceg razdoblja (Boljunci¢ 1998: 70).
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middle and distal 1/3 of the shaft, is suggested from data
obtained from CT scans. In a forensic case apparently co-
occurring fractured clavicle - suggested by obliteration of
the fractured fragments, could be indicative of fall after the
supposed attack whether whilst trying to escape (Heron et
al. 1997: 133), or from the blow force. In another different
time attack, the man could have received a direct blow to
the chin, whereby the lower teeth might violently hit the
upper causing indirect (perimortal) root fractures. The lat-
ter is suggested by the lack of any root reparation at the
fracture line generated from CT.

CONCLUSION

Isolated case of a blunt-force trauma to the forehead
of a female from the secondary archaeological context of
Zagaijci, examined by CT, fairly strengthens this case for vio-
lence, however with no allowance for specific social-related
conclusions. In terms of a medieval male with combined
antemortal — postcranial and different time - perimortal
root fractures, generated from CT, the case could be consi-
dered ambiguous. However, there are injuries which could
support this isolated case for deliberate violence particu-
larly in reference to the specific historic social context. Blow
received on the chin, resulting in perimortal root fractures,
might be even suggestive of posttraumatic implications
which could have account for the death of individual.

The latter case is clear in terms of a relatively long sur-
vival after the first traumatic event, prior to root traumata,
sustained apparently around the death. Given the overall
posttraumatic status, the individual could have suffered
from combined reduced mechanical function of the left
shoulder-girdle/arm associated with the enforced/com-
pensatory use of the right arm supported by CT scans. The
absence of post-traumatic pseudo-joints development or
severe bone distortion throws fair light to another social
aspect (spare of the injured?) of a certain period of life of
the traumatized medieval man (in a refuge?) whereby each
community member was supposed to be very important to
the community.
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mu sudedi zbio u nekom drugom vremenskom razdoblju,
muskarac je mogao zadobiti izravan udarac u bradu, pri ¢e-
mu su zubi donje €eljusti mogli snazno udariti u zube gor-
nje Celjusti, s u¢inkom neizravnih (perimortalnih) prijeloma
korijena zuba. U prilog potonjem govori potpuni izostanak
reparacije korijena u podrugju frakturnih linija sto je vidljivo
iz CT presjeka.

ZAKLJUCAK

Rezultati ispitivanja izoliranog sluc¢aja ozljede cela tu-
pom-tvrdim predmetom u zene iz Zagajaca (sekundarni
arheoloski kontekst), pomocu CT-a, podupiru u velikoj mje-
ri slu¢aj zene kao Zrtve nasilnog djelovanja, medutim, bez
mogucnosti donosenja odredenijih zaklju¢aka povezanih s
drustvenim okolnostima. Kad je rije¢ o muskarcu iz Zvoni-
mirova (srednji vijek) s utvrdenom kombinacijom zazivot-
nih — postkranijalnih, te vremenski razli¢itih — perimortalnih
prijeloma korijena zuba iznjedrenih pomocu racunalne
tomografije, taj bi se slu¢aj mogao drzati dvojbenim. Me-
dutim, ovdje su nazocne ozljede koje bi mogle govoriti u
prilog tomu da je u tom (izoliranom) slu¢aju ipak rije¢ o ho-
timi¢cnom nasilju, posebice s obzirom na specificni povije-
sni drustveni kontekst. Udarac u bradu, koji je prouzrocio
perimortalne prijelome korijena zuba, mogao bi upudivati
i na druge posttraumatske implikacije, koje su mogle dove-
sti do smrti osobe. Slucaj je jasan glede razmjerno dugog
prezivljavanja nakon prvoga traumatskog dogadaja, prije
traumatizacije korijena zuba koja se po svemu sudeci zbila
perimortalno. Na temelju ukupnog posttraumatskog sta-
tusa, muskarac je mogao imati tegobe koje su se pojavile
kao posljedica kombinacije smanjene mehanicke funkcije
lijevoga ramenog obruca/ruke i pojacane/kompenzacijske
uporabe desne ruke, $to su potkrijepili i CT presjeci. Izosta-
nak posttraumatskog razvoja pseudozglobova i/ili teskih
distorzija kosti baca u prili¢noj mjeri svjetlo na jedan drugi
drustveni aspekt (posteda ozlijedenih?) tijekom odredenog
razdoblja u Zivotu ozlijedenog srednjovjekovnog muskarca
(u refugiju?), pri ¢emu se moze pretpostaviti kako je svaki
¢lan u zajednici bio vrlo vazan za tu zajednicu.
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