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Forenzi¢ne znanosti:

20 godina forenzi¢ne
stomatologije na Sveucilistu
u Zagrebu, 1994. — 2014.

Hrvoje Brkic¢

Sazetak

Podatci iz dostupne literature upucuju na rani pocetak forenzicne
stomatologije u Hrvatskoj, a vezuju se za vjestacenje smrti pacijen-
tice nakon intervencije stomatologa tridesetih godina proslog stolje-
¢a. Nakon toga, na teritoriju Hrvatske dogodilo se nekoliko masovnih
stradavanja zbog sudara i pada zrakoplova te Zeljeznicke nesrece na
glavnom kolodvoru u Zagrebu u kojima se identitet dokazivao na te-
melju zubnih obiljezja. U vecini navedenih stradavanja kao forenzica-
ri sudjelovali su inozemni struénjaci, a osobito forenzi¢ni stomatolozi
jer je ta specijalnosti na nasem podrucju bila gotovo nepoznata. Ti-
jekom dvadesetogodisnjeg razvoja forenzi¢ne dentalne medicine na
Sveucilistu u Zagrebu, Stomatoloski Fakultet, Grad Zagreb i Hrvatska
postali su medunarodno prepoznati na forenzi¢noj karti svijeta.
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Uvod

Podatci iz dostupne literature upuéuju na rani pocetak
forenzi¢ne stomatologije u Hrvatskoj, a vezuju se za vjestace-
nje smrti pacijentice nakon intervencije stomatologa tridese-
tih godina proslog stoljeca. Nakon toga, na teritoriju Hrvat-
ske dogodilo se nekoliko masovnih stradavanja zbog sudara
i pada zrakoplova te zeljeznicke nesre¢e na glavnom kolod-
voru u Zagrebu u kojima se identitet dokazivao na temelju
zubnih obiljezja. U ve¢ini navedenih stradavanja kao foren-
zicari sudjelovali su inozemni strucnjaci, a osobito forenzi¢-
ni stomatolozi jer je ta specijalnosti na nasem podrucju bila
gotovo nepoznata. Jedino je, nakon zeljeznicke nesreée 1974.
godine na glavnom kolodvoru u Zagrebu, kao stomatolog
sudjelovao sveucilisni profesor Zvonimir Kai¢ koji je, una-
to¢ vrlo oskudnim prijesmrtnim obiljezjima, nastojao iden-
tificirati poginule.

Tijekom Domovinskog rata od 1991. do 1995. godine
Hrvatskoj postaju prijeko potrebni struénjaci razlicitih dis-
ciplina i njihovo znanje kako bi se doznali identiteti nepo-
znatih ljudskih ostataka/Zrtava rata. Tako se pocetkom 1994.
osniva Nacionalni tim za identifikaciju Zrtava rata sastav-
ljen od patologa, sudskih medicinara, radiologa, biokemica-
ra, antropologa i prvi put stomatologa. Djelatnik Zavoda za
dentalnu antropologiju Stomatoloskog fakulteta Sveucilista
u Zagrebu ukljucuje se kao njegov ravnopravni ¢lan te zapo-
¢inje svoju sada ve¢ dvadesetogodi$nju misiju razvoja foren-
zi¢ne stomatologije na Sveucili$tu u Zagrebu i na teritoriju

Forensic Science:

20 Years of Forensic Dentistry
at the University of Zagreb,
1994 - 2014

Hrvoje Brkic¢

Abstract

Data from available literature point to an early beginning of Foren-
sic Dentistry in Croatia relating to a post-mortem examination of a
female patient after a dental procedure in the 1930s. Later on, there
were several mass casualties due to collisions and airplane crashes
and a railway accident at the Zagreb Main Railway Station wherein
the identity of the victims was established based on dental features.
Foreign experts in forensics helped identify those victims, particular-
ly forensic dentists because this specialty was almost unknown in our
region at the time. During the twenty-year period of the development
of Forensic Dentistry at the University of Zagreb, the School of Dental
Medicine, the city of Zagreb and Croatia have become internationally
recognised on the forensic map of the world.
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Introduction

Data from available literature point to an early begin-
ning of Forensic Dentistry in Croatia relating to a post-mor-
tem examination of a female patient after a dental procedure
in the 1930s. Later on, there were several mass casualties due
to collisions and airplane crashes and a railway accident at
the Zagreb Main Railway Station wherein the identity of the
victims was established based on dental features. Foreign ex-
perts in forensics helped identify those victims, particularly
forensic dentists because this specialty was almost unknown
in our region at the time. As an exception, in 1974, Profes-
sor Zvonimir Kai¢, PhD, a dentist, assisted in identifying the
victims of the railway crash at the Zagreb Main Station de-
spite their scarce antemortem features.

During the Homeland War from 1991 to 1995, Cro-
atia desperately needed experts in different scientific disci-
plines and knowledge in order to establish the identity of un-
known human remains/war casualties. Thus, in early 1994,
a National War Victims Identification Team was founded,
consisting of pathologists, forensic medicine experts, radiol-
ogists, biochemists, anthropologists and, for the first time,
doctors of dental medicine. A faculty staff member of the
Department of Dental Anthropology, School of Dental
Medicine, University of Zagreb joins the team as a full mem-
ber and begins what is now a twenty-year mission to develop
Forensic Dentistry at the University of Zagreb and in the Re-
public of Croatia. Back in 1994, apart from daily field educa-



Republike Hrvatske. Te davne 1994. godine, osim svakod-
nevne edukacije na terenu, rjeSavajudi i pokusavajuéi otkriti
identitet nepoznatih ostataka Zrtava rata te sluzbenog povezi-
vanja dvaju zavoda — Zavoda za sudsku medicinu i krimina-
listiku Medicinskog fakulteta i Zavoda za dentalnu antropo-
logiju Stomatoloskog fakulteta Sveucilista u Zagrebu, svoju
prvu medunarodnu edukaciju dobio je na Karolinskom in-
stitutu u Stokholmu 1995. godine, gdje je radio s profeso-
rom Hakanom Mérnstadom, tada predsjednikom Svjetske
organizacije forenzi¢nih stomatologa — IOFOS-a. Dobiv-
$i stru¢na znanja od uglednih i svjetski poznatih stru¢njaka,
tijekom boravka u Stokholmu te uvjezbavanjem prakti¢nih
vjestina tijekom identifikacijskog procesa u Hrvatskoj, na-
stojao je osmisliti kolegij forenzi¢ne stomatologije kojim bi
se upotpunio studijski program stomatologije na Sveucilistu
u Zagrebu. Kao sveudilisni nastavnik — Hrvoje Brki¢ (tada
docent) organizirao je kolegij forenzi¢ne stomatologije naj-
prije u sklopu poslijediplomskog studija, a 1997. i u sklopu
diplomskog studija te sudjeluje u otvaranju Katedre za foren-
zi¢nu stomatologiju pri Zavodu za dentalnu antropologiju
Stomatoloskog fakulteta SveuciliSta u Zagrebu.

Daljnji tijek razvoja forenzi¢ne stomatologije bazira se na
uc¢enju temeljenom na znanstvenim dokazima. Uspostavlja
se znanstveno-istrazivacki projekt Analiza zubala na rtvama
Domovinskog rata koji je financiralo Ministarstvo znanosti,
obrazovanja i sporta. Zahvaljuju¢i tom projektu publicira-
ju se radovi vazni za razvoj forenzi¢ne stomatologije i den-
talne identifikacije, a objavljeni su u najcitiranijem foren-
ziénom Casopisu International Journal of Legal Medicine IF
3,51. Paralelno s objavljivanjem radova, stje¢u se poznanstva
na mnogobrojnim medunarodnim skupovima koja ¢e posli-
je itekako utjecati na daljnji napredak Katedre za forenzi¢nu
stomatologiju Stomatoloskog fakulteta Sveudilista u Zagre-
bu. Teme iz ovog podru¢ja postaju vrlo popularne medu mla-
dim kolegama pa ih rado uzimaju za diplomske ispite te ma-
gistarske i doktorske radove. Rezultati obranjenih doktorata
i magisterija redovito se objavljuju te ih cesto citiraju inoze-
mni autori. Usporedno s edukacijom na diplomskom i po-
slijediplomskom studiju, Katedra takoder omogucuje cjelo-
zivotnu izobrazbu doktora dentalne medicine, $to su kolege
pozitivno prihvatili. Godine 2005. Katedra, zajedno sa Za-
vodom za sudsku medicinu i kriminalistiku Medicinskog fa-
kulteta Sveucilista u Zagrebu, organizirala je i medunarodni
skup na kojem sudjeluje dvadesetak kolega iz skandinavskih
zemalja.

Redovitu prakti¢nu izobrazbu djelatnici Katedre teme-
lie na poslijesmrtnim analizama zubala u mrtvacnici Zavo-
da za sudsku medicinu i kriminalistiku, vjesta¢enjem na su-
dovima u RH te sudjelovanjem u ekshumacijama posmrtnih
ostataka.

Na temelju dosad ostvarenih rezultata, Katedra je medu-
narodno prepoznata, $to se moze potvrditi ¢injenicama da
su postignuti rezultati bili prezentirani na mnogobrojnim
pozivnim predavanjima, od kojih posebno izdvajamo FDI
2004. u New Delhiju, 2007. ISFS u Hong Kongu, IOFOS-
ov kongres u Firenci 2013. te Festival forenzi¢nih znanosti
2014. u Seulu. Osim pozivnih predavanja i citiranosti rado-
va objavljenih o temi forenzi¢ne dentalne medicine, procel-

tion and making efforts to establish the identity of unknown
war victims, as well as liaising between two departments -
Department of Forensic Medicine and Criminalistics at the
School of Medicine and the Department of Dental Anthro-
pology, School of Dental Medicine, University of Zagreb, he
also received his first international training at the Karolinska
Institutet in Stockholm 1995, where he worked with Profes-
sor H. Mérnstad, then the president of the International Or-
ganisation of Forensic Odonto-Stomatology (IOFOS). After
obtaining knowledge from renowned world experts during
his stay in Stockholm and by applying practical skills in the
course of the identification process in Croatia, he made ef-
forts to design a course of Forensic Dentistry which would
improve the study program of Dental Medicine at the Uni-
versity of Zagreb. As a university teacher — Hrvoje Brki¢ (As-
sistant Professor at the time) organised a course in Forensic
Dentistry, first within the postgraduate study program and
in 1997 within the undergraduate study program. He also
participated in the establishing the Chair of Forensic Odon-
tology at the Department of Dental Anthropology, School of
Dental Medicine, University of Zagreb.

Further development of Forensic Dentistry is based on
scientific evidence. The scientific research project titled ‘Den-
tition Analysis of Homeland War Victims' supported by the
Ministry of Science, Education and Sports. Owing to this
project, papers relevant to the development of Forensic Den-
tistry and dental identification were published in the most
cited forensic journal, International Journal of Legal Medi-
cine [F 3,51. At the same time, some important acquaintanc-
es were made at numerous international gatherings which
would in turn significantly affect further development of the
Chair of Forensic Odontology, School of Dental Medicine,
University of Zagreb. The topics from this field have been
very popular among younger colleagues and are often se-
lected for graduate theses, master and doctoral dissertations.
The results of the defended doctoral and master theses are
regularly published and are often cited by foreign authors.
Parallel with graduate and postgraduate studies, the Chair
provides lifelong education for doctors of Dental Medicine,
which was well accepted by peers. In 2005, the Chair, togeth-
er with the Department of Forensic Medicine and Criminal-
istics, School of Medicine, University of Zagreb organised an
international meeting with the participation of twenty col-
leagues from Scandinavian countries.

The Chair bases its regular education on the post-mor-
tem analyses of dentitions at the Department of Forensic
Medicine and Criminalistics morgue, on giving forensic evi-
dence at courts in the Republic of Croatia and on taking part
in exhuming of human remains.

The Chair has been internationally recognised due the
obtained results and achievements, which can be support-
ed by the fact that they were presented at numerous invited
lectures. We would like to particularly mention FDI 2004
in New Delhi, 2007 ISES in Hong Kong, the IOFOS con-
gress in Florence, 2013 and the Festival of Forensic Science
in Seoul, 2014. Apart from the invited lectures and citations
of papers on the topic of Forensic Dentistry, the Head of the
Chair is a member of the IOFOS international board, edito-
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nik Katedre ¢lan je medunarodnog odbora IOFOS-a, uredi-
vackog odbora medunarodnog ¢asopisa IJOFOS-a te glavni
urednik IOFOS-ova vjesnika.

Tijekom dvadesetogodisnjeg razvoja forenzi¢ne dentalne
medicine na Sveudilistu u Zagrebu, Stomatoloski Fakultet,
Grad Zagreb i Hrvatska postali su medunarodno prepoznati
na forenzi¢noj karti svijeta.

Adresa za dopisivanje

Prof.dr.sc. Hrvoje Brki¢

Sveuciliste u Zagrebu

Stomatoloski fakultet

Zavod za dentalnu antropologiju
Katedra za forenzicku stomatologiju
Gunduliceva 5, 10 000 Zagreb
www.hrvojebrkic.eu

References

1. Gabri¢ Panduri¢ D, Filipovi¢ Zore |, Susi¢ M, Brozovic ], Milenovi¢
A, Strinovi¢ D, Brkic H. Jaw Injuries of Independence Victims from
the 1991 War in Croatia. Coll Antropol. 2014.38(1):255-60.

2. Ambarkova V, Gali¢ I, Vodanovi¢ M, Biocina-Lukenda D, Brkic H.
Dental age estimation using Demirjian and Willems methods:
cross sectional study on children from the Former Yugoslav Re-
public of Macedonia. Forensic Sci Int. 2014 Jan;234:187.

3. Brki¢ H, Dumancic ), Vodanovi¢ D. Forensic dentistry at the uni-
versity of Zagreb. | Forensic Odontostomatol. 2013 Oct; 31(1):3.

4. Thevissen P, Altalie S, Brki¢ H, Galic I, Fieuws S, Franco A et al.
Comparing 14 country-specific populations on third molars de-
velopment: consequences for age predictions of individuals with
different geographic and biological origin. | Forensic Odontostoma-
tol. 2013 Oct;31(1):87-8.

5. Gali¢ I, Nakas E, Brki¢ H, Lauc T. Comparision of dental and cer-
vical estimates of chronological age in children with various
sagittal skeletal malocclusions. ] Forensic Odontostomatol. 2013
Oct;31(1):151.

6. Galic I, Vodanovi¢ M, Jankovic¢ S, Mihanovic¢ F, Nakas E, Prohic¢ S
et al. Dental age estimation on Bosnian-Herzegovinian children
aged 6-14 years: evaluation of Chaillet’s international maturity
standards. ) Forensic Leg Med. 2013 Jan;20(1):40-5.

7. Vodanovi¢ M, Gali¢ I, Struji¢ M, Peros K, Slaus M, Brki¢ H. Orth-
odontic anomalies and malocclusions in Late Antique and Early
Mediaeval period in Croatia. Arch Oral Biol. 2012 Apr;57(4):401-
12.

8. Vodanovi¢ M, Dumancic ), Galic¢ |, Savi¢ Pavicin I, Petrovecki M,
Cameriere R et al. Age estimation in archaeological skeletal re-
mains: evaluation of four non-destructive age calculation meth-
ods. J Forensic Odontostomatol. 2011 Dec 1;29(2):14-21.

9. Brki¢ H, Vodanovi¢ M, Dumancic J, Lovri¢ Z, Cukovi¢-Bagic I,
Petrovecki M. The chronology of third molar eruption in the Croa-
tian population. Coll Antropol. 2011 Jun;35(2):353-7.

10. Petrovecki V, Carapina M, Strinovi¢ D, Kovaci¢ Z, Nesti¢ M,
Mayer D, Brki¢ H. Dental Discloloration and Erosion Result-
ing from Addiction to Compound Analgetics. Acta stomatol Cro-
at.2011;45(4):287-94.

11. Gali¢ I, Vodanovi¢ M, Cameriere R, Nakas E, Gali¢ E, Selimovi¢ E
et al. Accuracy of Cameriere, Haavikko, and Willems radiograph-
ic methods on age estimation on Bosnian-Herzegovian children
age groups 6-13. Int ) Legal Med. 2011 Mar;125(2):315-21.

12. Sarajli¢ N, Topic B, Brkic H, Alajbeg IZ. Aging quantification on al-
veolar bone loss. Coll Antropol. 2009 Dec;33(4):1165-70.

13. Cameriere R, Ferrante L, Liversidge HM, Prieto JL, Brki¢ H. Accu-
racy of age estimation in children using radiograph of developing
teeth. Forensic Sci Int. 2008 Apr 7;176(2-3):173-7.

rial board of the [JOFOS international journal and Editor-
in-chief of the IOFOS bulletin.

During the twenty-year period of the development of Fo-
rensic Dentistry at the University of Zagreb, the School of
Dental Medicine, the city of Zagreb and Croatia have be-
come internationally recognised on the forensic map of the
world.

Address for correspondence
Professor Hrvoje Brkic DMD, MSc, PhD
University of Zagreb

School of Dental Medicine
Department of Dental Anthropology
Chair of Forensic Dentistry
Gunduliceva 5, HR-10 000 Zagreb
www.hrvojebrkic.eu

14. Cameriere R, Brkic¢ H, Ermenc B, Ferrante L, Ovsenik M, Cingolani
M. The measurement of open apices of teeth to test chronolog-
ical age of over 14-year olds in living subjects. Forensic Sci Int.
2008 Jan 30;174(2-3):217-21.

15. Slaus M, Strinovi¢ D, Pecina-Slaus N, Brki¢ H, Balicevi¢ D,
Petrovecki V et al. Identification and analysis of human remains
recovered from wells from the 1991 War in Croatia. Forensic Sci
Int. 2007 Aug 24;171(1):37-43.

16. Laskarin M, Brki¢ H, Pichler G, Bukovic¢ D. The influence of age
on tooth root colour changes. Coll Antropol. 2006 Dec;30(4):807-
10.

17. Brkic¢ H, Milicevic¢ M, Petrovecki M. Age estimation methods us-
ing anthropological parameters on human teeth-(A0736). Foren-
sic Sci Int. 2006 Oct 16;162(1-3):13-6.

18. Sarajli¢ N, Cihlarz Z, Klonowski EE, Selak I, Brki¢ H, Topi¢ B. Two-
criteria dental aging method applied to a Bosnian population:
comparison of formulae for each tooth group versus one formula
for all teeth. Bosn ) Basic Med Sci. 2006 Aug;6(3):78-83.

19. Brki¢ H, Slaus M, Keros J, Jerolimov V, Petrovecki M. Dental evi-
dence of exhumed human remains from the 1991 war in Croatia.
Coll Antropol. 2004;28 Suppl 2:259-66.

20. Brki¢ H, Keros J, Kai¢ Z, Cadez ). Hereditary and environmental
dental findings in identification of human remains. ) Dent Res.
2002 Mar; 81: A94-A94.

21. Dumancic¢ J, Kai¢ Z, Njemirovskij V, Brki¢ H, Zecevi¢ D. Dental
identification after two mass disasters in Croatia. Croat Med ).
2001 Dec;42(6):657-62.

22. Brki¢ H, Strinovic D, Kubat M, Petrovecki V. Odontological identi-
fication of human remains from mass graves in Croatia. Int ) Legal
Med. 2000;114(1-2):19-22.

23. Brki¢ H, Keros ], Kai¢ Z, Cadez ). Hereditary and environmental
dental findings in identification of human remains. Coll Antropol.
2000 Jul;24 Suppl 1:79-83.

24. Brki¢ H, Keros-Nagli¢ ). Morfologija kao temelj dentalne identifi-
kacije.Prikaz slu¢aka.1999.33(3):359-65.

25. Brkic¢ H, Strinovi¢ D, Slaus M, Skavi¢ J, Zecevi¢ D, Milicevi¢ M.
Dental identification of war victims from Petrinja in Croatia. Int )
Legal Med. 1997;110(2):47-51.

26. Brki¢ H, Strinovi¢ H, Cadez J, Gusi¢ S, Slaus M. Dentalna
identifikacija Zrtava Domovinskog rata. Acta stomatol Cro-
at.1996;30(3):173-79.

27. Gali¢ J, Brki¢ H, Kai¢ Z, Cade? J. Postmortalna identifikacija dobi
postignuta zubalom. Acta stomatol Croat.1995;29(3):197-201.

28. Brkic H, Skavi¢ J, Strinovi¢ D. Post Mortem Identification of a
Body use of Dental Evidence. Acta stomatol Croat.1994;28(3):
231-36.



