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Louis Braille (January 4, 1809 — January 6, 1852), inventor of the
reading and writing system (Braille alphabet) that is used by millions
of blind and partially sighted people all over the globe providing
them with access to the same learning opportunities as the sighted
and improving their quality of life.

In gratitude, his birthday (January 4) is celebrated as World Braille
Day.

Luj Braj (4. januar 1809 — 6. januar 1852), tvorac sistema za Citanje 1
pisanje (tzv. Brajov alfabet ili Brajovo pismo) koji koriste milioni sle-
pih i slobovidih osoba sirom sveta. Zahvaljujuéi ovom izumu i te
osobe imaju iste moguénosti za ucenje i sticanje znanja kao i osobe

U znak zahvalnosti, njegov rodendan (4. januar) proslavlja se kao
Svetski dan Brajovog pisma.
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We take a look back to make a more successful step forward

Pogled unatrag za uspesniji korak napred

Silva Dobri¢

Institute for Scientific Information, Military Medical Academy, Belgrade, Serbia

A new calendar year usually starts with reviewing the
work done in the previous year to get the basis for designing
a plan of activities to be realised in the approaching time pe-
riod. This practice has been applied for many years by the
Editorial Staff of the Military Medical Journal (Vojnosanitet-
ski pregled, VSP) in order to improve any procedures for re-
ceiving scientific papers, their editing, publishing, and, con-
sequently, get a better quality of the Journal. In so doing, we
put a special accent on the quality analysis of articles submit-
ted to be published, actualness of their topics, plagiarism/self-
plagiarism, authors, institutions papers come from, time taken
for peer reviewing, and, in the end, on the dynamics of pub-
lishing papers that go through peer reading well and are ac-
cepted for publishing.

Considering the abovementioned, then, what was the
year 2015 like?

Within 2015, to December 25 inclusive, a total of 400
articles were submitted to the Editorial Office, which is a re-
cord number, since earlier, more precisely from 2010, the
year when the VSP got its first impact factor (IF), that num-
ber used to range from 250 to 350. We suppose that the rea-
son for increasing interest of authors to publish their schol-
arly papers in the VSP lies in the constant increase in the im-
pact factor value (starting from 0.199 in 2010, 0.179 in 2011,
0.21 in 2012, 0.269 in 2013, and 0.292 in 2014), but also in
the fact that for the last two years some papers have been
published ahead of print, Online First, having their DOI
number, making them accessible and known to scientific
community. It means much to authors whose advancement in
professional and academic career depends on the number of
published papers.

Out of the submitted papers in 2015, a total of 128 were
rejected (for not complying with technical requirements of
the Journal, unsuitable themes or because being rejected by
peer reviewers), 151 successfully went through peer review-
ing and accepted for publishing. The remaining 121 scholarly
works are under peer reviewing currently, of which 26 have
already been sent back to the authors to correct them accord-
ing to the comments of the peer reviewers). The majority

Uobicajeno je da se na pocetku svake kalendarske godi-
ne izvr$i analiza rada u prethodnoj godini koja treba da pos-
luzi kao osnova za izradu plana aktivnosti za realizovanje u
predstojecem periodu. Ve¢ duzi niz godina ovu praksu pri-
menjujemo i u radu Redakcije ,,Vojnosanitetskog pregleda®
(VSP) sa ciljem unapredenja svih aktivnosti oko prijema ra-
dova, njihove obrade i objavljivanja, kao i poboljsanja kvali-
teta samog Casopisa. Pri tome, poseban akcenat stavlja se na
analizu kvaliteta pristiglih rukopisa za objavljivanje, aktuel-
nosti tema koje se u njima obraduju, pojavama plagijariz-
ma/autoplagijarizma, autorima, odnosno ustanovama iz kojih
radovi dolaze, duzini trajanja recenzentskog postupka i, ko-
nacno, dinamici objavljivanja radova koji uspe$no zavrSe
proces recenzije i dobiju saglasnost za objavljivanje.

U skladu sa navedenim, kakva je, dakle, bila 2015. godina?

Tokom 2015. godine (zakljucno sa 25. decembrom) u Re-
dakciju VSP-a stiglo je 400 radova, Sto predstavlja svojevrsni re-
kord, budu¢i da se u proteklim godinama, tacnije od 2010. godi-
ne, kada je VSP dobio svoj prvi impakt faktor (IF), broj pristiglih
radova kretao u rasponu od oko 250 do 350. Razlog ovako veli-
kog interesovanja autora da svoje radove ponude za objavljiva-
nje nasem casopisu, svakako treba traziti u konstantnom rastu
vrednosti njegovog IF (0,199 za 2010; 0,179 za 2011; 0,21 za
2012; 0,269 za 2013. 1 0,292 za 2014), ali i Cinjenici da se veé
dve godine, pre objavljivanja u Stampanom obliku, pojedini ra-
dovi objavljuju elektronski kao Online First sa DOI brojem, ¢i-
me postaju dostupni strucnoj i naucnoj javnosti, Sto autorima,
kojima napredak u profesionalnoj i akademskoj karijeri zavisi od
broja objavljenih radova, i te kako, mnogo znaci.

Od pristiglih radova u toku 2015. godine, odbijeno je njih
128 (zbog tehnicke neuskladenosti sa zahtevima Casopisa, neod-
govarajuce teme ili mi§ljenja recenzenata), 151 rad je uspesno pro-
Sao recenzentski postupak i dobio saglasnost za objavljivanje, dok
se 121 rad trenutno nalazi u postupku recenziranja (od ovog broja
26 radova je ve¢ vra¢eno autorima na korekcije prema sugestijama
recenzenta). Najveci broj pristiglih radova (preko 60%), kao i
prethodnih godina, pripada kategoriji Originalnih ¢lanaka, slede
Prikazi slucajeva (oko 30%), zatim opsti pregledi i aktuelne teme
(do 10%), dok se na poslednjem mestu nalaze radovi iz kategorija

Correspondence to: Silva Dobri¢, Military Medical Academy, Institute for Scientific Information, Crnotravska 17, 11 000 Belgrade,

Serbia. Phone: +381 11 3609 311. E-mail: vsp@vma.mod.gov.rs
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(more than 60%) of the received papers, as in previous years
befall to the category of Original articles, followed by Case
reports (abot 30%), then General reviews and Current topics
(up to 10%), while the least of them (1-2%) are papers from
the category of Short communication, Practical advice for
physicians, History of medicine, Letter to the Editor, com-
ments and similar.

Analysis of the received papers as per institutions the au-
thors come from shows that the majority (almost 75%) of those
papers come from civil academic and scientific institutions, in-
cluding more than 8% of papers from abroad, primarily from the
region (Montenegro, Macedonia, Croatia, Bosnia and Hertzego-
vina, and Slovenia), and the rest from military medical institu-
tions, mainly from the Military Medical Academy. These data
greatly coincide with those from the previous years.

For the past few years it has been our practice to check
each paper to plagiarism/self-plagiarism by the use of the
CrossCheck Service and its software iThenticate. No paper
had that level of coincidence in its major parts with a paper or
papers already published to be declared as plagiarism/self-
plagiarism within the last year. That is partly because of the
notice in the Instructions to the Authors for Preparation Pa-
pers for Publishing in the VSP on checking any papers to
plagiarism, as well as on imposing a sanction on authors with
such dishonest behaviour, if found out.

Analysis of papers published in 2015 shows that a total
of 185 papers were published in 12 numbers of the VSP, in-
cluding 4 book reviews (Table 1) which mainly complies
with the number of papers published in the previous years.

seminar prakti¢nog lekara, istorija medicine, pismo uredniku, ko-
mentari i sli€no, koji ¢ine 1-2% svih pristiglih radova.

Analiza pristiglih radova prema institucijama njihovih
autora pokazuje da su najveci broj ovih radova, gotovo 75%,
poslali autori iz tzv. civilnih akademskih i nau¢nih institucija
ukljucujuéi i nesto vise od 8% radova pristiglih od autora iz
inostranstva, u prvom redu iz zemalja regiona (Crna Gora,
Makedonija, Hrvatska, Bosna i Hercegovina i Slovenija), dok
ostatak otpada na radove autora iz vojnozdravstvenih ustano-
va, u prvom redu iz Vojnomedicinske akademije. Navedeni
podaci, uglavnom odgovaraju onima iz prethodnih godina.

Veé par godina, svaki pristigli rad prolazi proveru na plagi-
jarizam/autoplagijarizam uz kori$¢enje sistema CrossCheck Ser-
vice i njegovog softvera iThenticate. Od pristiglih radova tokom
protekle godine ni kod jednog nije ustanovljen toliki stepen po-
dudarnosti kljuénih delova rada sa nekim ve¢ objavljenim radom
ili radovima da bi se rad proglasio (auto)plagijatom. Ovome,
svakako, doprinosi upozorenje, navedeno u Uputstvu o pripremi
rukopisa za objavljivanje u VSP- u, o proveri svih podnetih ra-
dova na plagijarizam, kao i o na¢inu sankcionisanja autora takvih
necasnih postupaka, ukoliko se otkriju.

Analiza objavljenih radova u 2015. godini pokazuje da je u
12 brojeva prosle godine objavljeno ukupno 185 radova, ukljucu-
juéi i 4 prikaza knjiga (Tabela 1), $to je, u najvecoj meri, u sagla-
snosti sa brojem objavljenih radova i prethodnih nekoliko godina.

Ponovo, kao i ranije, najveci deo pripada kategoriji Origi-
nalni ¢lanci (53%) 1 Prikazi slucajeva (29,2%), Sto odgovara zas-
tupljenosti ovih kategorija i medu primljenim radovima, ne samo
u toku protekle, nego i svih prethodnih godina.

Table 1

Categories and the number of articles published in the Vojnosanitetski Pregled in 2015/
Kategorije i broj ¢lanaka objavljenih u Vojnosanitetskom pregledu u 2015.

Category / Kategorija - Articles/ Clanci %
Editorial/ Uvodnik 6 32
Original Article/ Originalni ¢lanak 98 53
General Review/ Opsti pregled 9 5
Current Topic/ Aktuelna tema 3 1.6
Case Report/ Prikaz slucaja 54 29.2
Preliminary Report/ Prethodno saopstenje 1 0.5
Short Communication/ Kratko saopstenje 4 2.2
Letter to the Editor/Pismo uredniku 2 1
Book Review/ Prikaz knjige 4 2.2
In focus/U fokusu 3 1.6
Personal opinion/Li¢ni stav 1 0.5
Total/ Ukupno 185 100.0

Again, the majority of those papres were Original arti-
cles (53%), Case reports (29.2%), corresponding to the fre-
quency of those categories among the received papers, not
only in the last year, but in all previous years, as well. It has
to be pointed out that in 2015, together with printing, a high
number of papers were e-published having DOI number
(Online First papers) which were later on printed in the
monthly Journal according to the contents of printing is-
sues. At the time of writing this Editorial, namely the end of
December, the site of our Journal already had Online First

Treba naglasiti da je tokom 2015. godine, paralelno s obja-
vljivanjem Stampanih brojeva Casopisa, objavljen i velik broj ra-
dova u elektronskom obliku sa DOI brojem, znatno veéi nego
prethodnih godina (tzv. Online First radovi) koji ¢e potom, pre-
ma usvojenim sadrzajima za Stampana izdanja, biti prebaceni u
redovne Stampane brojeve ¢asopisa. U vreme pisanja ovog Uvo-
dnika (kraj decembra 2015. godine), na sajtu ¢asopisa, kao Onli-
ne First radovi, ve¢ su postavljeni ¢lanci koji ¢e uéi u prva tri
broja VSP-a u 2016. godini. Plan Redakcije Casopisa jeste da se
u narednoj godini jo§ veci broj radova koji dobiju saglasnost za

Dobri¢ S. Vojnosanit Pregl 2016; 73(1): 5-8.
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published papers that will be printed in the first three issues
of the 2016 VSP. The Editorial Office plans to make even a
higher number of accepted papers accessible in this way to
professional and scientific circles and, thus, to maximally
cut the time of printing papers counting from the moment of
their acceptance for publishing.

When we analyse papers printed in 2015 by the institu-
tions their authors come from, again civil institutions pre-
vail (53%), that together with foreign authors makes 65%
out of the total number of papers printed in the VSP in
2015. Papers by the authors from military medical institu-
tions make 16%, and those written in cooperation of authors
from military and civil institutions, including those collabo-
rators from abroad make 20%. These data, especially those
applicable to foreign authors, are favorable, showing in-
creasing affirmation of the VSP as international journal.
That is also implied indirectly by the number of accesses to
full texts of papers published in the VSP among the users of
EBSCO database. There were almost 16,000 accesses to
papers in the VSP only in the first quarter of the year, that is
more than 5,000 per month, or 175 daily. The highest num-
ber of those accesses were made abroad (Spain, USA,
China, Canada, Turkey).

There is something, however, we are not quite satisfied
with yet. It is the time taken for peer reviewing, which some-
thimes lasts for months. In some cases it is due to the need
for extensive revision of manuscripts, but there are instances
when peer reviewers do not submit their opinion in the sche-
duled term, resulting in a few months waiting for final deci-
sion. The majority of peer reviews, however, do this signifi-
cant job highly responsibly, thus, I want to thank to them in
my own and in the name of the whole Editorial Staff eager to
go on together in 2016.

Table 2 lists the names of peer reviewers involved in peer
reviewing process of papers for publishing in the VSP in 2015.

objavljivanje, na ovaj nacin ucini dostupnim za koris¢enje struc-
nim i nauénim krugovima, i da se time maksimalno skrati vreme
od trenutka kada rad dobije saglasnost za objavljivanje do trenu-
tka samog objavljivanja.

Kada se radovi objavljeni u Stampanom obliku tokom
2015. godine analiziraju s obzirom na institucije njihovih autora,
ponovo dobijamo prevagu domacih civilnih institucija (53%), §to
zajedno sa radovima autora iz inostranstva ¢ini oko 65% od uku-
pnog broja objavljenih radova u Stampanom izdanju VSP-a u
2015. godini. Radovi ¢iji autori dolaze iz institucija vojnog sani-
teta ¢ine 16%, a oni koji su proizvod zajednickog rada autora iz
vojnih i civilnih institucija, ukljucujuci autore-saradnike iz inos-
transtva, 20% objavljenih radova. Ovi podaci, pogotovo oni koji
se odnose na radove inostranih autora, posebno raduju jer govore
o sve vecoj afirmaciji VSP-a kao medunarodnog Casoposa. O
ovome posredno govore i podaci o broju pristupa ¢lancima obja-
vljenim u VSP-u korisnika baze EBSCO, preko koje se ti radovi
mogu dobiti u punom tekstu. Samo u prvom kvartalu 2015. go-
dine zabelezeno je gotovo 16 000 pristupa ¢lancima objavljenim
u nasem casopisu, $to iznosi vise od 5 000 mesecno, odnosno
175 pristupa dnevno. Pri tome, najveci broj pristupa ostvaren je
iz inostranstva (Spanija, SAD, Kina, Kanada i Turska).

Ono sa ¢ime jo$ uvek nismo u potpunosti zadovoljni jeste
duzina trajanja recenzentskog postupka, koja ponekad iznosi i
nekoliko meseci. U pojedinim sluc¢ajevima razlog za to je i pot-
reba za ve¢im revizijama rukopisa prema zahtevima recenzenata,
ali ima i slu¢ajeva kada recenzenti, iako se prihvate obaveze re-
cenziranja, ne dostave svoje misljenje u predvidenom roku, $to
uslovaljava ponekad i viSemese¢no ¢ekanje na kona¢nu odluku o
(ne)prihvatanju rada. Ipak, veéina recenzenata obavlja veoma
savesno svoj, za ¢asopis izuzetno znacajan posao, i na tome im
se u ime Redakcije VSP-a najtoplije zahvaljujem uz nadu da ¢e-
mo nastaviti uspesnu saradnju i u 2016. godini.

Imena recenzenata koji su u 2015. godini bili angazovani
na recenziranju radova za VSP, navedena su u Tabeli 2.

Table 2

Reviewers of the Vojnosanitetski pregled in 2015 / Recenzenti Vojnosanitetskog pregleda u 2015. godini

Acimovi¢ Slobodan
Adler Isabel
Ajdinovi¢ Boris
Aleksi¢ Petar
Alimpijevi¢ Tamara
Alma MA
Angelkov Lazar
Antonijevi¢ Biljana
Antonijevi¢ Nebojsa
Argirovi¢ Dorde
Arsenijevi¢ Nebojsa
Arsi¢ Ivana

Arsovi¢ Nenad

Baleti¢ Nenad
Bancevi¢ Vladimir
Beleslin Branko
Berisavac Milica
Bezmarevi¢ Mihajlo

Bjegovi¢ Mikanovi¢ Vesna

Bokonji¢ Dubravko
Brdareski Zorica
Brki¢ Zlata

Bulat Petar
Bumbasirevi¢ Marko

Campa Claudio
Cakmak Altug Huseyin
Carevi¢ Momir

Chaer Rabih
Chattopadhyay Saurabh
Chunming Lu

Conte Michael

Cornejo Marco

Cekanac Radovan
Coli¢ Miodrag
Curéi¢ Marjana
Cur¢i¢ Mirjana
Cvorovié Ljiljana
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Pordevi¢ Snezana
DPordevi¢ Sofija
DPukanovi¢ Ljubica
Puki¢ Mirjana
Puri¢ Tatjana
Purovi¢ Aleksandar
Purovié¢ Branka
Durovi¢ Branislav

Ciri¢ Zoran
Cuk Vladimir

Dakovi¢ Dragana
Dankuc Dragan
Davidovi¢ Lazar
Dedi¢ Gordana
Demesi Drljan Cila
Dimitrijevi¢ Brana
Dimitrijevi¢ Jovan
Dobri¢ Silva
Doder Radoje

Filipovi¢ Branislav
Freeborn Donna

T e y Ganek H
Dragicevi¢ Danijela Gli%i¢ Branislava
Dragojevi¢ Simi¢ Viktorija Grdini¢ Aleksandra
Dragovi¢ Tamara Grubor Nikica
Dzamonja Tamara Gupta Dheeraj

o ) Gvozdenovi¢ Ranko
Pindi¢ Boris

Pordevic¢ Brizita Howell Peter
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Ignjatovi¢ Mile

1li¢ Dragan

1li¢ Tihomir

Iliyas Sheikh Mohammed
Ivanovi¢ Mirjana
Ivanovi¢ Vladimir

Jaksi¢ Vesna
Jankovi¢ Slavenka
Jankovi¢ Slobodan
Jaukovi¢ Ljiljana
Jeli¢ Svetlana
Jeremi¢ Zoran

Joki¢ Radoica
Jonji¢ Danijela
Jovanovi¢ Dragan
Jovanovi¢ Dragana
Jovanovi¢ Ida

Jovi¢ Jasna

Jovi¢ Nebojsa

Jovié¢ Stosi¢ Jasmina
Jurigi¢ Skevin Aleksandra

Kamp Timothy

Kisi¢ Tepavcevi¢ Darja
Kjelland Vivian
Koncar Igor
Konstantinovi¢ Vitomir
Koracevi¢ Goran
Kostoglov-Athanassiov
Ifigenia

Kostov Milos

Kozarski Jefta
Kozomara Ruzica
Kravljanac Ruzica
Krivokapi¢ Zoran
Kuburovi¢ Nina

Kuki¢ Markovi¢ Jelena

Laaser Ulrich
Labudovi¢ Borovi¢ Milica
Laki¢ Aneta

Latas Milan

Lazi¢ Miodrag

Lazi¢ Srdan

Lazi¢ Zoran

Lee Jea Seung

Leci¢ ToSevski DusSica
Lepi¢ Toplica
LepSanovié¢ Zorica
Lippman Steven
Lobbezoo Frank

Ljubi¢ Aleksandar
Magi¢ Zvonko

Mahmoudi Zeinab
Maksi¢ Boko

Mandi¢ Gaji¢ Gordana
Manojlovi¢ Nebojsa
Manolopoulos G. Vangelis
Mari¢ Nada
Marjanovi¢ Ivan
Marjanovi¢ Marjan
Marjanovi¢ Slobodan
Markovié¢ Dejan
Marti¢ Vesna
Matijevi¢ Stevo
Matovi¢ Vesna
Medenica Ivan

Mici¢ Dragan

Mici¢ Sava
Mihaljevic Biljana
Mijuskovi¢ Zeljko
Mijuskovi¢ Zoran
Miki¢ Dragan

Mikov Aleksandra
Milenkovi¢ Marina
Milenkovi¢ Sasa
Milenkovi¢ Svetislav
Mileusni¢ Dusan
Milojevi¢ Milanko
Milovanovi¢ Dragan
Mirkovi¢ Darko
Mirkovi¢ Ljiljana
Mirovi¢ Veljko
Mitsnefes Mark
Mladenovi¢ Zorica
Mohite M. Prakash
Muli¢ Rosanda

Nagorni Obradovié
Ljudmila

Nedok Aleksandar
Nenadi¢ Dane
Neskovi¢ Vojislava
Neubauer David
Nezi¢ Dusko
Nikoli¢ Branka
Nikoli¢ Gordana
Nikoli¢ Ljubisa
Ninkovi¢ Milica
Nittis Maria
Novakovi¢ Marjan
Nozi¢ Darko

Obradovi¢ Dragana
Obradovi¢ Slobodan
Osborn David

Paovi¢ Anka
Pavlovi¢ Milos
Pavlovi¢ Milorad
Peco-Anti¢ Amira
Peri¢ Aleksandar
Peri¢ Predrag

Perisi¢ Zivko
Petronijevi¢ Milan
Petrovi¢ Porde
Pieruzzi Paola
Plavsi¢ Ljiljana
Popov Boris
Popovi¢ Miroljub
Popovi¢ Zoran
Potpara Tatjana
Proroci¢ Milenko
Provenzani Alessio

Rabih Chaer
Rabrenovi¢ Milorad
Radak Dorde
Radakovi¢ Sonja
Radcliffe M. Nathan
Radovanovi¢ Sasa
Raden Slavica
Radoj¢i¢ Ljiljana
Radosavljevi¢ Vladan
Raicevi¢ Ranko
Resan Mirko
Ristanovi¢ Elizabeta
Risti¢ Andelka

Risti¢ Branko

Risti¢ Ljubisa
Roganovi¢ Zoran
Romi¢ Predrag
Rozman Damjana
Ruiz-Irastorza Guillermo

Sabo Ana

Savi¢ Miroslav

Savi¢ Slobodan

Sefen Nevena
Sekulovi¢ Kandolf Lidija
Sekulovi¢ Leposava
Seung Lee Jea

Shafaq Saleem

Shroff Rukshana

Simi¢ Snezana
Slavkovi¢ Slobodan
Soto-Aviles Omar
Spasi¢ Slavica
Stamatovi¢ Dragana
Stamenkovi¢ Dragoslav
Stamenkovi¢ DusSica
Stankovi¢-Babi¢ Gordana
Stanci¢ Ivica

Stankovi¢ DuSica
Stankovi¢ Goran
Stankovi¢ Nebojsa
Star¢evi¢ Srdan
Stefanovi¢ Dara
Stefanovi¢ DuSan
Stojanovi¢ Ljudmila
Strukcinskiene Birute

Stupar-Vujasinovi¢ Nada

Sarac Momir

Séepanovi¢ Radosav
Sipeti¢ Mikanovi¢ Sandra
Skodri¢ Trifunovi¢ Vesna
Sobié¢ Saranovi¢ Dragana
Spiri¢ Zeljko

Subarevié Vladimir
Suljagi¢ Vesna
Surbatovié Maja

Susnjar SneZana

Tadi¢ Ivana

Tadi¢ Vanja
Tarabar Dino
Tarabar Olivera
Taylor-Robinson Simon
Till Viktor
Todorovi¢ Ljubomir
Tomi¢ Aleksandar
Tomi¢ Zdenko
Trifunovi¢ Bratislav
Trifunovi¢ Zoran
Tseng Shu-Chuan
Tukié¢ Ljiljana

Usaj Knezevi¢ Slavica

Vasiliji¢ Sasa

Vavi¢ Neven

Velickovi¢ Radovanovié
Radmila

Veljovi¢ Milié
Venkateshan Ramachandran
Verstraten Peter

Vezmar Kovacevi¢ Sandra
Visnji¢ Milan

Vojvodi¢ Danilo

Vucini¢ Slavica
Vukasinovi¢-Vesi¢ Milica
Vukosavljevi¢ Miroslav
Vuli¢evi¢ Zoran

Warren C. Olanow

Yeager J. Jennifer

Zecevi¢ Rados

Zeli¢ Mihajlovi¢ Ksenija
Zeli¢ Obrad

Zoranovi¢ Uro$

Zvezdin Biljana

Zarkov Marija

Zivi¢ Sasa

Zivkovi¢ Miodrag
Zivotié Vanovié Mirjana
Zunié Gordana
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Vacuum-assisted wound closure in vascular surgery — clinical and cost

benefits in a developing country

Zarastanje rane pomocu vakuuma u vaskularnoj hirurgiji — klinicka 1

ekonomska korist u zemlji u razvoju

Igor Konéar*', Slobodan Cvetkovié¢*', Marko Dragaé**, Sinisa Pejkié*, Goran
Lazovi¢*¥, Igor Banzi¢', Marinko Zuvela*$, Miroslav Markovic¢*",
Lazar Davidovi¢*'

*Faculty of Medicine, University of Belgrade, Belgrade, Serbia; 'Clinic for Vascular and
Endovascular Surgery, *Clinic for Plastic and Reconstructive Surgery, 3Clinic for
Digestive Surgery, Clinical Center of Serbia, Belgrade, Serbia

Abstract

Background/Aim. Surgical and chronic wounds in vascular pa-
tients might contribute to limb loss and death. Vacuum-assisted
closure (VAC) — Kinetic Concepts, Inc. (KCI), has been increas-
ingly used in Western Europe and the USA clinical practice for
15 years. Advantages of this method are faster wound healing,
wound approximation, lower wound related treatment costs and
improved quality of life during treatment. Evidence related to the
usage of VAC therapy in vascular patients and cost effectiveness
of VAC therapy in a developing country are lacking. The aim of
this study was to explore results of VAC therapy in vascular sur-
gery compatring to conventional methods and to test cost effects
in a developing country like Serbia. Methods. All patients with
wound infection or dehiscence operated at the tertiary vascular
university clinic in the period from January 2011 — January 2012,
were treated with VAC therapy. The primary endpoint was
wound closure, while secondaty endpoints were hospital stay, the
number of weekly dressings, costs of wound care, working time
of medical personnel. The patients were divided into groups ac-
cording to the wound type and location: wound with exposed
synthetic vascular implant (25%), laparotomy (13%), foot ampu-

Apstrakt

Uvod/Cilj. Rane kod vaskularnih bolesnika, kao i komplikacije
hirurskih rana nakon vaskularnih procedura doprinose gubitku
ekstremiteta i smrtnom ishodu. Zatvaranje rane vakuumom (va-
cunm-assisted closure — VAC) je metoda koja se sve vise koristi u za-
padnoj Evropi i Americi u poslednjih 15 godina. Prednosti ove
metode su brze zarastanje rana, priblizavanje ivica rane, manji
troskovi lecenja vezani za ranu i bolji kvalitet zivota bolesnika to-
kom lecenja. Dokazi koji se odnose na upotrebu VAC terapije
kod vaskularnih bolesnika i njthovi ekonomski efekti u zemlji u
razvoju do sada nisu objavljeni. Cilj ove studije bio je da se upo-
rede rezultati lecenja metodom VAC kod vaskularnih bolesnika u

tation (29%), major limb amputation (21%), fasciotomy (13%).
The results of primary and secondary endpoint were compared
with the results of conventional treatment during the previous
year. Results. There was one death (1/42, 2.38%) and one limb
loss (1/12, 2.38%) in the VAC group, and 8 deaths (8/38,
21.05%) and 5 (5/38, 13.15%) limb losses in the patients treated
with conventional therapy. In the VAC group there was one
groin bleeding (1/12, 2.38%), one groin reinfection (1/12,
2.38%) and one resistance to therapy with a consequent limb
loss. Costs of hospital stay (p <0.001) and nursing time
(» <0.001) were reduced with VAC therapy in the group with
exposed graft. Conclusion. VAC therapy is the effective method
for care of complicated wounds in vascular surgery. Patients with
infection of wound with the exposed synthetic graft significantly
benefit form this therapy. Cost effectiveness of VAC therapy is
applicable to a developing country scenario, however cautious se-
lection of patients contributes to the effectiveness.

Key words:

surgical wound infection; surgical wound dehiscence;
vascular surgical procedures; vacuum; socioeconomic
factors; treatment outcome.

odnosu na dosadasnje metode, kao i da se ispita isplativost ove
terapije u specificnim ekonomskim uslovima u zemlji u razvoju
kao $to je Srbija. Metode. Svi bolesnici sa infekcijom ili dehis-
cencijom hirurske rane, operisani u tercijalnoj vaskularnoj usta-
novi u periodu januar 2011 — januar 2012, leceni su metodom
VAC. Primarni cilj bio je zatvaranje rane, dok su sekundarni ci-
ljevi bili da se utvrdi duZzina hospitalizacije, broj previjanja, cena
lecenja rane, radno vreme medicinskog osoblja potroseno za tre-
tman rane. Bolesnici su bili podeljeni u 5 grupa prema tipu lecene
rane i njenoj lokaciji: rana sa eksponiranim vestackim krvnim su-
dom (25%); laparotomna rana (13%); rana nakon amputacije
stopala (29%); rana nakon amputacije ekstremiteta (21%0); fascio-
tomna rana (13%). Rezultati su poredeni sa rezultatima lecenja

Correspondence to: Igor Koncar, Clinic for Vascular and Endovascular Surgery, Clinical Center of Serbia, “Dr Kosta Todorovi¢” 8,

11 000 Belgtade, Serbia. E-mail: dr.koncar@gmail.com
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konvencionalnim metodama previjanja i lecenja rana kod boles-
nika istih grupa lecenih u 2010. godini. Rezultati. U grupi boles-
nika lecenih terapijom VAC jedan bolesnik je preminuo (1/42,
2,38%) i jedan je izgubio ekstremitet (1/12, 2,38%), dok je u
prethodnoj godini preminulo osam bolesnika (8/38, 21,05%), a
pet bolesnika (5/38, 13,15%) je izgubilo ekstremitet tokom lece-
nja konvencionalnim metodama. U grupi bolesnika le¢enih me-
todom VAC zabelezeno je jedno krvarenje u preponi (1/12,
2.38%), jedna treinfekcija u preponi (1/12, 2,38%) i kod jednog
bolesnika je infekcija bila rezistentna na terapiju, $to je zahtevalo
ekstirpaciju grafta i amputaciju noge. Cena lecenja i vreme koje je
medicinsko osoblje provelo u le¢enju i nezi rane bili su znacajno
manji u grupi bolesnika sa eksponiranim vestackim krvnim su-

dom tretiranih terapijom VAC. Zaklju¢ak. Zatvaranje rane me-
todom VAC je efikasna terapija za lecenje komplikovanih rana
kod vaskularnih bolesnika. Bolesnici sa infekcijom rane u kojoj je
eksponiran vestacki krvni sud imaju znacajnu korist od ove me-
tode. Isplativost terapije VAC opravdava primenu i u zemljama u
razvoju, ali je pazljiv izbor bolesnika jedini nacin da se ta ekono-
micnost zadrzi i poboljsa.

Kljucne reci:

rana, hirurSka, infekcija; rana, hirur§ka, dehiscencija;
hirurgija, vaskularna, procedure; vakuums;
socioekonomski faktori; leCenje, ishod.

Introduction

Chronic wounds are great burden to the health care
system in every country. Vascular patients with peripheral ar-
terial or vein insufficiency are frequently diagnosed with
already developed chronic wounds. On the other side vascular
procedures might be complicated with different wound com-
plications. Most complicated wounds are related to usage of
synthetic material, infected or dehisced laparotomy after
complex procedures, extensive amputation in the malperfused
area or advanced foot infections. Vacuum-assisted closure
(VAC) — Kinetic Concepts. Inc. (KCI) has been increasingly
used in the developed countries since 15 years ago for treat-
ment of different wounds ' . The Serbian National Agency for
Drugs and Medical Devices registered this method in 2009.
Reported advantages of VAC therapy are related to general
and gastrointestinal surgery; plastic and reconstructive surgery
burns, trauma and cardiac surgery reporting faster recovery,
granulation, and shorter hospital stay with lower costs of the
therapy. Cost effects in countries with lower gross domestic
product (GDP) might be different due to notably lower costs
of hospital stay. Publications related to the usage of VAC in
specific vascular patients are lacking as well as cost analysis
related to the scenario of a developing country.

The aim of our study was to explore the results of VAC
therapy in vascular surgery comparing to conventional met-
hods and to test cost effects of this method in a developing
country like Serbia.

Methods

We prospectively followed patients operated at the Clinic
for Vascular and Endovascular Surgery of the Serbian Clinical
Center in the period from January 2011 — January 2012. Out of
2,154 patients operated, 42 (1.95%) patients with complicated
wounds were treated with VAC therapy and included in the
study. These data were compared with retrospectively collec-
ted data from the history group of patients with complicated
wound treated with the conventional methods of wound dres-
sings in the period January — December, 2010.

According to the wound type patients were divided in fi-
ve groups: the group 1 of groin wound with synthetic vascular
implant (25%); the group 2 with infected or dehisced

laparotomy wound (13%); the group 3 with wound after foot
amputation (29%); the group 4 with wound after major limb
amputation (21%); the group 5 with fasciotomy wound (13%).

Primary endpoint of the study was wound closure,
while the secondary ones were duration of hospitalization,
the number of weekly wound dressings, costs of wound care,
working time of medical nurse dedicated to the care of those
with complicated wound. A positive primary endpoint was
considered the moment of closing wound with secondary su-
ture, or discharging patient with wound in a condition that
allows home care. A negative primary endpoint was conside-
red wound bleeding, reoperation,
requiring new hospitalization and limb loss. Secondary sutu-

wound reinfection
re or discharge of patient to home care was based on a deci-
sion of operated surgeon.

Groin wound with a synthetic vascular implant (the gro-
up 1) was considered as any wound in the groin after vascular
reconstruction with a Dacron or polytetrafluorethylene (PTFE)
graft that had signs of infection defined by Szilagy (stage I, II
or III). Infected laparotomy wound (the group 2) was conside-
red as any wound with signs of infection that requires multiple
daily dressings and positive microbacterial wound culture. The
treatment strategy was to remove necessary sutures and the
application of VAC. Dehisced laparotomy wound was consi-
dered as any laparotomy wound complicated with disruption
of all layers in the abdominal wall. The patients in good gene-
ral condition were treated with reoperation and were excluded
from the study, while the patients in poor general condition,
with previous major surgery and the presence of other
cardiorespiratory complications were treated with VAC appli-
cation. Wound after foot amputation (the group 3) was consi-
dered as every foot wound that required further hospital dres-
sings after foot amputation or foot incision due to infection.
Wound after limb amputation (the group 4) was considered as
any wound after below knee, above knee or hip disarticulation
that required intrahospital multiple dressings. Fasciotomy
wound (the group 5) was considered as any fasciotomy with
signs of ischemia or muscle devitalisation. In these patients,
combined musculectomy and VAC application were perfor-
med. Clean and well-perfused fasciotomy wounds were
excluded from the study and immediately referred to plastic
surgeon. Each of the five groups of wounds was treated with
VAC therapy in 2011 and with conventional methods (multi-
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ple wound dressing) in 2010. The results of the two methods  treating nurse, as well as working time spent for the wound care.

were compared. Cost of wound care was counted as a sum of spent gauze [100 m
Different types of wounds treated with VAC therapy — 2,981 Republic of Serbia Serbian Dinars (RSD), 27 Euro],
are presented in Figures 1-3. hydrogen (1,000 mL — 28 RSD, 0.32 Euro), chloramin (1,000

The number of weekly wound dressings was scored by a ~ mL — 39 RSD, 0.35 Euro) and Octenisept (1,000 mL — 2,900

Fig. 1 — Treatment of infection of the polytetrafluoroethylene (PTFE) graft that exposed in the groin. During a two-
weeks therapy wound retracted (A—C) with 5 dressings (15 days), and finally secondary suture was possible (D).

Fig. 2 — Concomitant infections of laparatomy, and groin wound (A, B, D) in a 125 kg weighted patient treated for
ruptured abdominal aortic aneurysm. Extensive secretion from both wounds required multiple daily dressings (more
than 15 per day), the patient was unmotivated in the Intesive Care Unit. Vacuum-assisted closure dressing was applied to
both wounds (C) and with only 3 dressing per week the patient’s general condition improved, his self esteem improved too
and the patient was then motivated for treatment. Finally, the patient was transmitted to the semi-intensive care unit
where the patient was prepared for secondary suture of the groin and later of the infraumbilical laparotomy wound (E, F).

Fig. 3 — Abdominal compartment syndrome after repair of ruptured abdominal aortic repair was treated initially
with “zip” abdominal suture (A), and due to dehiscence of the “zip”, vacuum-assisted closure (VAC) abdominal set
was applied (B), for 15 days when synthetic mash was used to reconstruct abdominal wall (C, D). Later, smaller
VAC dressings were used to support healing of the skin and subcutaneous tissue (E). Wound was in such condition
that the patient was able to be discharged and treated in the regional hospital. However, the patient suffered sudden

death due to pulmonary embolism so no final wound image was available.
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RSD, 26.60 Euro) for each patient during conservative treat-
ment. For the patients treated with VAC therapy a sum of spent
material was considered as wound care costs (small, medium or
large wound set and VAC canister). Antibiotic therapy was
expressed as the number of days under antibiotic therapy.

All wounds treated with VAC therapy were initially ma-
naged by removing all removable necrotic layers and devitalized
tissue. Negative pressure of 125 mmHg in continuous fashion
was applied. Wounds were dressed every 48-96 h until home
care or the feasibility of secondary suture. Foot wounds with
surrounding phlegmona were dressed every 2448 h until the
improvement of local state was visible, when dressing was pro-
longed (48-96 h) since secondary suture or home care was pos-
sible. Antibiotic therapy was selected according to wound cultu-
re findings and applied until secondary suture or home care.

Each wound in the history group was treated with multiple
dressings using hydrogen, chloramin and Octenisept until home
care or secondary suture. Antibiotic therapy was selected accor-
ding to wound culture findings and applied until secondary sutu-
re or discharge to home care.

Statistical analysis

All continuous variables are represented with the medi-
an (range). The y° was used to determine the association
between a categorical outcome and a categorical factor. A
p < 0.05 was considered as a statistically significant. SPSS
Version 12.0 was used for statistical computing.

The study was approved by the local Ethical committee.

Results

Out of 80 patients, there were 42 (52.5%) in the VAC
group treated between January 2011 and January 2012, and
38 (47.5%) patients treated with conventional methods in the
period January—December, 2010. There were 72 (90%) ma-
les and 8 (10%) females, without statistical difference
between the groups (39/3 and 34/4 in the VAC and conventi-
onal group, respectively). The distribution of wound types in
both groups is given in the Table 1.

The patients with groin wound infection were treated due
to lymphorhea with conventional or VAC methods in five out of
six (83.33%) patients and four out of 12 (33.33%) patients,
respectively. Synthetic graft was exposed in only one patient
(1/6, 16.66%) treated with conventional treatment, while eight
out of 12 (66.66%) patients in VAC group had exposed
synthetic graft. Conventional treatment was used only for infec-
ted laparotomy wound, while VAC was used for dehisced (2/6,
33.33%) and infected (4/6, 66.66%) laparotomy. In other wound
types there was no specific difference between the two groups.

The length of treatment was counted in hospital days
and compared between the different wound types (Table 2).

The number of wound dressings per week was
significantly lower in all but fasciotomy wounds when VAC
treatment was applied. The greatest difference was in the
group of patients with exposed graft. The number of wound
dressings is presented in Table 3. The greater the difference
between the number of weekly dressings, the greater the sa-
ving of nursing time: 165, 45, 50, 35 and 25 min/week were

Table 1
Distribution of different wound types in the two compared groups

Wound type Conventional treatment, n (%) VAC treatment, n (%) p values

Groin with synthetic vascular implant 6 (15.78) 12 (28.57) 0.003

Infected or dehisced laparotomy 4(10.52) 6(14.28) 0.077

After foot amputation 14 (36.84) 12 (28.57) 0.254

After major limb amputation 11 (28.94) 9(21.42) 0.084

Fasciotomy 3(7.89) 3(7.14) 0.216

Total 38 (100) 42 (100)

VAC - vacuum-assisted closure.
Table 2
Length of hospital stay
Length of stay (days), median (range)
Wound type Conventional treatment VAC treatment p values
Groin with synthetic vascular implant 45.3 (25-60) 25.1 (20-35) <0.001
Infected or dehisced laparotomy wound 20 (15-30) 17 (13-32) 0.806
After foot amputation 13.8 (9-20) 7.6 (5-15) 0.191
After major limb amputation 22.2 (15-32) 12.1 (7-22) 0.783
Fasciotomy 12.4 (9-15) 8.3 (4-18) 978
VAC - vacuum-assisted closure.
Table 3

Number of weekly wound dressings and the amount of medical nurse time saved due to the lower number of dressings

Wound dressing, number/week

Wound type Conventional treatment VAC treatment p values Saved time (minutes/week)
Groin with synthetic vascular implant 35 3 <0.001 165

Infected or dehisced laparotomy 12 2 0.065 45

After foot amputation 9 2 0.030 50

After major limb amputation 10 2 0.038 35

Fasciotomy 7 3 0.182 25

Mean 14.6 2.4 0.022 53.33

VAC - vacuum-assisted closure.
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saved for groin, laparotomy, foot, limb and fasciotomy
wound, respectively.

The total cost of treatment was lower in the VAC group
of patients with the greatest difference in patients with
exposed synthetic grafts. The costs of patients with
laparatomy dehiscence were higher when VAC treatment
was used. The costs of treatment are shown in Table 4.

Chronic wounds do not heal satisfactory even after long
lasting conventional treatment. Infection, secretion, malper-
fusion and slow granulation are the usual causes of prolon-
ged healing process due to lower concentration of growth
cytokines, increased level of inflammatory cytokines and
proteolytic enzymes * °. Also mechanical forces in the
wound bed have been shown to influence the healing pro-

Table 4

Cost of hospital treatment included hospital day, antibiotic therapy and dressing material (due to diversity of
vascular procedures costs of primary procedure were not calculated)

Total cost of treatment, RSD

Wound type Conventional treatment VAC treatment p values
Groin with synthetic vascular implant 212,000 145,000 <0.001
Infected or dehisced laparotomy 38,000 195,000 0.025
After foot amputation 33,000 22,000 0.055
After major limb amputation 58,000 42,000 0.034
Fasciotomy 27,000 18,500 0.047

VAC - vacuum-assisted closure; RSD — Republic of Serbia Dinar.

Primary endpoint in patients treated with VAC

There was one death (1/42, 2.38%) in the VAC group in a
patient after foot amputation with severe cardiorespiratory
comorbidity. Death was not related to VAC treatment. There
was one groin bleeding (1/12, 2.38%) in the patients with groin
infection. Bleeding was related to VAC treatment. There was
one groin reinfection (1/12, 2.38%) treated with reoperation and
extra-anatomical reconstruction. In one patient with a groin in-
fection (1/12, 2.38%) no improvement in local condition was re-
corded demanding synthetic graft extirpation with consequent
limb loss. All the other 38 patients (38/42, 90.47%) were
successfully treated with positive primary endpoint.

Primary endpoint in patients treated with conventional
therapy

There were 8 deaths (8/38, 21.05%), in 2, 3 and 2 pati-
ents with laparotomy, groin and limb amputation wounds,
respectively. In 6 out of 8 (75%) patients the cause of death
was sepsis. There were 5 (5/38, 13.15%) limb losses in the
patients with groin infection (two patients) or foot amputati-
on (3 patients). All the other 25 patients (25/38, 65.38%)
were successfully treated with conventional measures in the
prolonged and costlier manner as described above.

Discussion

This study shows clinical benefits of VAC therapy
compared to conventional everyday dressings of chronic or
surgical wounds in vascular patients. A reduced length of ho-
spital stay and cost reduction in the subgroup of the patients
with extensive wound secretion was found to be significant
comparing to conventional therapy. The results of VAC
therapy were prospectively collected and compared with
retrospectively analysed data of conventionally treated pati-
ents during previous year.

cess, as well °. VAC therapy provides effective influence on
both of these factors . Continuous evacuation of interstitial
fluid and mechanical influence on wound edges shortens,
wound healing time significantly. In addition, this vacuum
effect improves cell migration, mitosis and microcirculation
with consequent better wound perfusion being of significant
help in malperfused wounds. The result of all these actions
are higher rate of granulation tissue formation. Advantages
of VAC therapy are shown in different wound types,
however in this study we were focused on vascular patients
operated due to different vascular pathology.

In all kinds of vascular procedures or interventional
cardiovascular interventions groin is the most frequent site of
access. For these reasons complication in the groin area are
most frequent. Complications of percutaneous groin inter-
ventions, such as false aneurysms and hemathoma inducing
hemodynamic instability of the patients requiring urgent sur-
gical procedure, are more frequent in obese patients. Obesity,
emergency procedure and secondary cavity in the wound inc-
rease infection rate in the postoperative time. Such a compli-
cated polyvascular disease patients requires fast recovery af-
ter complicated treatment and prolonged groin wound hea-
ling might postpone treatment of the main disease (mostly
coronary).

Groin infection after procedures when synthetic material
is used jeopardizes performed procedure and exposes a patient
to high risk of bleeding, sepsis and death. Persistent
lymphorhea and superficial infections are usually treated with
repetitive wound dressings and antibiotic therapy increasing
hospital stay and costs. Such a conservative treatment in dee-
per infections with already exposed synthetic material is not
justified. It requires aggressive surgical treatment with repla-
cement of synthetic graft with autologous or with a new extra-
anatomical reconstruction. These procedures are extensive and
bare significant risks especially in patients with already per-
formed extensive surgery. In our study, among the patients
from the history group, treated with conventional methods,
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there were only two patients with such extensive infection and
due to severe comorbidity they were not treated aggressively
as described. Both of them died during the conservative treat-
ment due to bleeding or sepsis. Other patients with more su-
perficial infection and lymhorhea were treated with
significantly longer hospitalization time and cost comparing to
the group of patients treated with VAC therapy as shown in
our results. In addition, among the patients treated with VAC
therapy there was a significant number of them with deep in-
fection and exposed synthetic graft. One of them is presented
in Figure 1. There is a low number of reported cases with such
extensive infection treated with VAC, however results of other
authors are similar to ours " ®. This group of patients has hig-
hest benefit from VAC therapy.

Extended aortic vascular procedures require laparotomy
that may complicate with infection or dehiscence. These com-
plications are not related to vascular reconstruction however
they might jeopardize outcome of treatment, prolong hospital
stay, antibiotic therapy. Our study showed benefits in all these
attributes when VAC treatment was concerned. The advantage
of VAC therapy was immense in patients operated emergently
whose postoperative general condition precluded any additio-
nal procedures, like patient shown in the Figure 2. There was
significantly higher costs of treatment with VAC therapy in
this group due to discrepancy between the number of patients
and severity of complication in this group. All conservatively
treated patients had mild wound infection, while those treated
with VAC had abdominal compartment syndrome of wound
dehiscency. They were treated with costly abdominal VAC
set. There are no publication comparing conservative and
VAC treatment of laparatomy wound dehiscence or compar-
tment syndrome due to ethical issues. Abdominal compar-
tment syndrome (ACS) is complication of open or endovascu-
lar repair of ruptured abdominal aortic aneurysm. Immediate
decompression in some advanced stages is life saving. VAC
open abdomen set provides treatment of ACS without intensi-
ve care unit stay as shown in Figure 3. Still higher costs of this
method are justified due to the life saving results °.

The main impediment for healing after foot amputation
is malperfusion and infection. In our group of patients VAC
therapy improved limb salvage in the patients with foot am-
putation and also significantly reduced hospital stay and trea-
tment costs. Limb salvage was improved in those patients
who were admitted with already present extensive foot infec-
tion. Radical incision, debridement and subsequent VAC
therapy was the strategy that gave obvious effects. In patients
with simple amputation of foot finger that had demarcated
necrosis VAC therapy decreased time until home care was
possible. Still the patients did not recognize that and the
majority of them complained on worse quality of care since
they were fixed to bad. We did not examine quality of life
with standard questionnaires; however we asked patients if
they felt any improvement after our care or not. The majority
of the patients with foot amputation complained on being
fixed to bad. Other patients that experienced much extensive

surgery and those with extensive secreting wounds reported a
significant improvement and better motivation since the
number of daily dressings were reduced and hygienic condi-
tions improved. Vuerstack et al. '° found similar results in
2006. In this study the authors found decrease in quality of
life during the first week of treatment while at the end of the
therapy the quality of life was improved. We did not notice
this improvement since in our series the mean treatment
length was one week.

Infection and malperfusion after limb amputation is
usually found in patients with previous vascular surgery.
These patients are frequently found after synthetic graft in-
fection in the groin when extirpation is necessary without an
option to restore flow. Atypical reconstruction with viable
tissue is made after previous open treatment of stump wound.
In both situations, VAC therapy might be used to reduce the
number of weekly dressings and improve perfusion. For the-
se reasons, survival in this group of patients was better when
VAC is used. With VAC therapy, patients avoid uncomfor-
table and annoying everyday dressings.

This study has some limitations. It compared the results
of VAC therapy with the control history group that might
bring some flaws. However, the patients in the history group
were treated just one year before. The groups of patients
were heterogenous and it was not possible to compare the re-
sults between the different wound types. On the other side,
all the groups of wound types were present in both VAC and
history group. The patients treated with VAC therapy were in
worse general condition with more complex complications.
For example, groin infections were more superficial in the
history group while the graft was more frequently exposed in
the VAC group. Laparotomy infections and dehiscence were
also in a more advance stage in the VAC group. All these in-
crease the strength of the results favoring VAC therapy.

Conclusion

Vacuum-assisted wound closure is the effective method
for care of complicated wounds in vascular surgery provi-
ding limb or life salvage, shorter hospital stay and less nur-
sing time to patient. Cost effectiveness of VAC therapy has
been confirmed in the scenario of a developing country in
particular groups of patients where longer hospital care is
necessary. Due to the fact that patients with foot wound
might feel less satisfied with VAC therapy outpatient modes
of VAC therapy should be considered. VAC treatment of
wound with synthetic graft should be considered as a first li-
ne therapy especially in superficial infection and high risk
patients.
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Ekspresija 1 znacaj proteina p53 1 Ki-67 u pterigijumu
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Abstract

Background/Aim. Pterygium is consideted to be a degen-
erative disease of the conjunctiva, however, the presence of
tumor markers in pterygium reinforces the hypothesis that
this lesion is similar to tumor. Inactivation of p53 function
removes an obstacle to increased proliferation. Factors af-
fecting the prevalence of p53 expression in pterygium de-
serve investigation. The aim of the study was to investigate
the expression of p53 and Ki-67 proteins in pterygium and
normal conjunctiva, the effects of gender and age on p53
expression, and the relationship between the expression of
p53 and Ki-67 proteins. Methods. A total of 34 samples of
pterygium and 34 samples of the normal conjunctiva were
analyzed. The samples were studied by immunohistochem-
istry using antibodies against p53 and Ki-67. Results. To-
tally 15 (44%) samples of pterygia were p53 positive. Corre-
lations between the expression of p53 protein and sex, and
age were not established. The number of Ki-67 positive
cells in pterygium (9.74%) was significantly higher than the
number of Ki-67 positive cells in the normal conjunctiva
(1.74%), (p = 0.001). Between the expression of p53 protein
and Ki-67 protein in pterygium there was a significant posi-
tive correlation (p = 0.000). Conclusion. The prevalence of
p53 positive samples of pterygium was 44%. The influence
of sex and age on p53 protein expression in pterygium was
not found. The increased proliferative acivity was present in
the epithelium of pterygium. The expression of Ki-67 pro-
tein is associated with the expression of p53 protein in
pterygium. The findings of our study support the thesis of
pterygium as tissue growth disorder.

Key words:

pterygium; tumor markers, biological; tumor
suppressor protein p53; conjunctiva; age factos; sex;
immunohistochemistry.

Apstrakt

Uvod/Cilj. Pterigijum se smatra degenerativnim obolje-
njem konjunktive, medutim, nalaz tumorskih markera u
pterigijumu pojacava hipotezu da je to lezija slicna tumoru.
Inaktivacija p53 funkcije uklanja prepreku povecanju proli-
feracije. Faktori koji uticu na prevalenciju p53 ekspresije u
pterigijumu zasluzuju ispitivanje. Cilj rada bio je da se is-
trazi ekspresija p53 i1 Ki-67 proteina u pterigijumu i not-
malnoj konjunktivi, uticaj zivotnog doba i pola na ekspre-
siju p53 proteina, kao i odnos izmedu ekspresije p53 i Ki-
67 proteina. Metode. Analizirani su 34 uzorka pterigijuma
i 34 uzorka normalne konjunktive. Uzorci su analizirani
imunohistohemijskim metodama uz koriséenje antitela za
p53 1 Ki-67. Rezultati. Ukupno 15 (44%) uzoraka bilo je
P53 pozitivno. Povezanost izmedu ekspresije p53 proteina
i pola, kao i starosti nije utvrdena. Broj Ki-67 pozitivnih
celija u pterigijumu (9,74%) bio je znacajno veéi od broja
Ki-67 pozitivnih ¢elija u normalnoj konjunktivi (1,74%), (p
= 0,001). Izmedu ekspresije proteina p53 i proteina Ki-67
u epitelu pterigijuma nadena je znacajna pozitivna korela-
cija (p = 0,000). Zakljucak. Prevalencija p53 pozitivnih
uzoraka pterigijuma bila je 44%. Nije utvrden uticaj pola i
zivotnog doba na ekspresiju proteina p53 u pterigijumu. U
epitelu pterigijuma prisutna je povecana proliferativna ak-
tivnost. Ekspresije proteina p53 i proteina Ki-67 u epitelu
pterigijuma pozitivno su povezane. Nalazi nase studije po-
drzavaju tezu o pterigijumu kao poremecaju rasta tkiva.

Kljucne redi:

pterigijum; tumorski markeri, bioloski; protein p53;
konjunktiva; Zivotno doba, faktori; pol;
imunohistohemija.
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Introduction

Pterygium is a fibrovascular conjunctival lesion and its
etiology and pathogenesis are unclear . For a long time, it was
considered as a degenerative disease. Chronic inflammatory in-
filtrate, consisting of T lymphocytes, macrophages, plasma cells
and mast cells, is present in pterygium * °. However, finding of
tumor markers, such as p53, reinforces the hypothesis that the
pterygium respresents a lesion similar to tumor ®°. Protein p53
is the guardian of the physical integrity of the cellular genome
and inactivation of p53 function eliminates a major barrier for
tumorigenesis and increased proliferation. The prevalence of
pS3 positive samples of pterygium is within a wide range of
7.9% to 100% '*'°. The cause of the different prevalence of p53
protein expression remains unknown. Race, different parts of
pterygium, p53 gene mutation spectrum, gender and age may af-
fect the result of immunohistochemical analysis and should be
further investigated '°. Proliferative cellular activity can be eva-
luated by the detection of Ki-67 nuclear protein that is essential
for the maintenance of the cell cycle. The expressions of p53
and Ki-67 proteins are useful markers of early premalignant
lesions 7"

The aim of this study was to investigate the expression of
p53 protein and Ki-67 protein in pterygium and normal co-
njunctiva, the influence of age and sex on the expression of
pS3 protein, and the relationship between the expression of
p33 protein and Ki-67 protein in pterygium.

Methods

The study was done on 34 surgically excised pterygia (21
women, 13 men, age from 39 to 82 years) at the Clinical Center,
Banjaluka, and 34 samples of normal bulbar conjunctiva (16
woman, 18 men, age from 44 to 82 years) taken during cataract
surgery. Excised tissue of pterygium was fixed in 10% buffered
formalin and processed for paraffin-embedded sections. The
samples were oriented so that the cut was made perpendicular to
the epithelium, and longitudinally through the body and the head
of pterygium. The 4 pum thick histological sections were depa-
raffinized and rehydrated.

" ala .':
e
Fig.- 1 —p53 positive cells in pterygium
(anti-p53, x200).

To detect primary antigens p53 and Ki-67 after standard
procedures, histological sections were subjected to
immunoperoxidase staining techniques. We used commercial
monoclonal mouse anti-human p53 antibody clone DO-7
(Dako®™, Code M7001) at 1 : 25 dilutions and monoclonal
mouse anti-human Ki-67 antibody clone MIB-1 (Dako", Co-
de M7240) at 1:100 dilutions. For visualization we used the
EnVision system (Dako” Code K4000) and chromogene
DAB Liquid (Dako® Code K3467).

The expressions of p53 and Ki-67 proteins in the epithe-
lium and stroma were estimated quantitatively. We counted at
least 100 cells of tissue (including immunopositive cells) in
three microscopic fields (magnification x200) from pterygium
tissue. The expression of p53 protein was marked as “p53 po-
sitive” if the p53 protein was present in more than 10% of tis-
sue cells, and as “p53 negative” if the p53 protein was present
in less than 10% of cells (cut-off level was set at 10%).

The number of Ki-67 positive cells was expressed as a
percentage.

Examination of histological sections was perfomed
using a Leica DM 6000 B microscope equipped with a digi-
tal camera Leica Microsystems Camera DFC495. For
acquisition and display of digital images the Leica Applicati-
on Suite software has been used.

The results were analyzed by methods of descriptive
and correlative statistics. Statistical analysis was performed
using the SPSS software (version 15.0), and the following
tests were applied: chi square test, Student’s t-test, Pearson’s
test, Spearman’s rho test.

Results

It was found that the epithelium of pterygium was positive
in 15 (44%) samples. Four the samples of pterygium with 4%,
5%, 6% and 9% of p53 positive cells, were taken as p53 negati-
ve. Nuclei of epithelial cells positive for p53 protein were
mainly located in the basal and parabasal layers of the epitheli-
um (Figure 1). According to the pS3 expression in the stroma of
pterygium, samples were negative. In the control group, there
were no samples positive for p53 protein (Figure 2).

L

Fig.2 — ’I‘"he sample of normal conjunctiva is negative
for p53 expression (anti-pS3, x100).
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Among p53 positive samples of pterygium there were
seven men and eight women. No statistically significant dif-
ference in frequencies between the groups was found (x2 =
0.808, df = 1, p = 0.369). The difference in the expression of
p53 protein between men and women was not found.

There was no significant correlation between the positi-
ve expression of p53 protein in samples of pterygium and
age (r=-0113, p=0.337).

Nuclei positively stained for nuclear proliferation prote-
in Ki-67 were found in the epithelium of pterygium and
normal conjunctiva (Figure 3). Nuclei positive for Ki-67
were located mainly in the basal and parabasal layers of the
epithelium (Figure 3).

a) b)

Fig. 3 — Ki-67 positive cells in the epithelium of: a) pterygium héad, b) pterygium body; an

In the epithelium of pterygium, an association between
the expression of p53 protein and Ki-67 protein was found.
The parts of the epithelium which showed immunopositivity
for p53 were, at the same time, immunopositive for Ki-67
(Figures 1 and 3b, respectively).

There was a statistically significant positive correlation
between the expression of p53 protein and Ki-67 protein in
the epithelium of pterygium (r = 0.828, p = 0.000).

Discussion

A total of 44% of pterygium samples were p53 positive.
In studies the presence of elevated level of stabilized p53

c)

J zg ok

d ¢) normal conjunctiva

w buf

y

(anti-Ki-67, x200).

All parts of pterygium epithelium were not positive for
Ki-67, and the distribution of positive cells was uneven. To
determine the number of Ki-67 positive cells in the head and
body of the pterygium, parts of the epithelium with the hig-
hest density were taken. No positively stained nuclei for Ki-
67 were found in goblet cells and stroma of pterygium and
normal conjunctiva. The average value of Ki-67 positive
cells in the epithelium of pterygium head was 9.74% + 13.14
(mean + standard deviation). In the epithelium of pterygium
body 4.65% + 5.99 of Ki-67 positive cells was found (Table 1).
The number of Ki-67 positive cells in the head of pterygium
was significantly higher as compared to the body of
pterygium (t = 2.05, p = 0.044).

Table 1
Ki-67 protein expression in pterygium and normal
conjunctiva tissue
Ki-67 positive cells (%)

Tissue samples

X +SD
Normal conjunctiva 1.74 £ 1.56
Pterygium head 9.74 £ 13.14
Pterygium body 4.65 +5.99

In normal conjunctiva the average number of Ki-67 po-
sitive cells was 1.74% + 1.56 (Table 1). The average number
of Ki-67 positive cells in the epithelium of pterygium of
9.74% was significantly higher than the average value of Ki-
67 positive cells in normal conjunctival epithelium of 1.74%
(t=3.451,p=10.001).

protein which can be detected by immunohistochemistry in
the epithelium of pterygium has been found >'*'. Previous
studies found that the prevalence of p53 positive pterygium
were inside of a wide range of 7.9% to 100% '*'°. Using the
antibody DO1 Dushku et al. % found, immunopositivity for
p53 protein in 100% of analyzed pterygia. Onur et al. ' de-
termined the expression of p53 protein in 7.9% of the
analyzed samples of pterygium. Using antibody DO7 and the
cut off level set at 10%, Tan et al. % found 60%, Weinstein et
al. * 54%, and Tsai et al. '*'* 21.6% p53 positive samples of
pterygium. Khalfaoui et al. '° found positive p53 expression
in 100% of analyzed pterygium, of which 75% of samples
had the expression higher than 25% positive epithelial cells.
Among the factors considered to affect the prevalence of p53
positive cases of pterygium were gender and age.

The difference in the expression of p53 protein between
men and women was not found (p = 0.369). The same results
have already been published by Khalfaoui et al. ‘%, Tsai et
al. ', and Perra et al. "*. The absence of significant correlati-
on between sex and p53 expression is explained by the fact
that examined patients, whether men or women, were
exposed to the same environmental conditions. Conversely,
Ueda et al. "' found a significantly higher prevalence of p53
expression in males.

Between the positive expression of p53 protein in sam-
ples of pterygium and age there was no significant correlati-
on (p =0.337). The same results have been published by Ue-
da et al. ”, Tan et al. 2, Tsai et al. '* and Khalfaoui et al. .
This finding does not favor the UV radiation in the etiology
of pterygium. Conversely, Perra et al. '* found the associati-
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on between p53 expression and aging. These data are
explained by a well-known fact that aging reduces the
capacity to repair DNA damage.

The loss of p53 protein function leads to the increased
proliferative activity. Nuclear immunopositivity for Ki-67 pro-
tein was found in the basal and parabasal layers of the epithe-
lium of pterygium and normal conjunctiva, while it was not
found in stroma and goblet cells of the pterygium and normal
conjunctiva. A proper orientation of samples and longitudinal
sections allow differing parts of pterygium. In the epithelium
of pterygium head, the number of Ki-67 positive epithelial
cells of 9.74% was significantly higher than the number of Ki-
67 positive cells in the epithelium of pterygium body of 4.65%
(p = 0.044). The number of Ki-67 positive cells in the epitheli-
um of pterygium of 9.74% was significantly higher than the
number of Ki-67 positive cells in normal conjunctival epitheli-
um of 1.74% (p = 0.001). The same results have been publis-
hed by Kase et al. "* and Garfias et al. °. They found a
relatively high proliferative activity of the epithelial cells of
pterygium. In the study of Kase et al.’, nuclear
immunoreactivity for Ki-67 in the head of pterygium was 11.0%
of epithelial cells and in the body of pterygium 7.5% epithelial
cells, which was significantly higher than immunopositivity in
the normal conjunctiva of 2.9%.

Immunohistochemical analysis in our study showed a
significant correlation between the expression of p53 protein
and Ki-67 protein, indicating increased cell proliferation due
to dysfunction of the p53 protein. In pterygium, Shimmura et
al. "7 examined the relationship between proliferative cellular
activity and p53 protein as guardian of the physical integrity
of the cell's genome. They found telomerase activity as a
marker of cell proliferation in 58% of analyzed pterygia, but

pterygium samples with increased telomerase activity did not
have the simultaneous presence of mutation of the p53 gene,
which leads to dysfunction, stabilization and increased level
of p53 protein. Tsai et al. "> have immunohistochemically de-
tected the p53 protein in the absence of its mutation and as-
sumed that human papillomavirus participate in the process
of stabilization of p53 protein in the pterygium. In actinic ke-
ratosis of the skin, it was found that Ki-67 expression was
significantly associated with the proapoptotic marker p53 '*.

Conclusion

The prevalence of p53 protein positive samples was
44% in pterygium. The influence of sex and age on the
expression of p53 protein in pterygium was not found. In the
epithelium of pterygium an increased proliferative acivity
was present. In the epithelium of the pterygium head a higher
proliferative activity was present when compared to the body
of pterygium. The expression of Ki-67 protein positively cor-
related with the expression of p53 protein in pterygium. The
findings of our study indicate the disorder of apoptosis regu-
lation and cellular proliferation in the epithelium of
pterygium, and support the thesis of pterygium as tissue
growth disorder.
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Fever of unknown origin: Most frequent causes in adults patients

Febrilno stanje nejasne etiologije: najcesci uzroci kod odraslih bolesnika

Biljana Popovska-Jovitié, Predrag Canovi¢, Olgica Gajovié, Ivana Rakovié,
Zeljko Mijailovi¢

Clinic of Infectious Disease, Clinical Center of Kragujevac, Kragujevac, Serbia

Abstract

Background/Aim. The differential diagnosis of fever of un-
known origin (FUO) includes more than 200 different diseases
and conditions. The aim of this study was to identify the most
frequent causes of FUO among adult patients according to
gender and age. Methods. The study included 74 patients ex-
amined from June 2010 to June 2013 at the Infectious Disease
Clinic, Clinical Center Kragujevac in Serbia, according to the
defined criteria for FUO. The patients were divided according
to the diagnosis into four groups: infectious, malignant, rheu-
matic and “other diseases”. A cause of febricity could not be
estabilshed in a portion of subjects, and they comprised the
group of undiagnosed cases. Results. Infectious diseases were
dominant in the study, followed by rheumatic diseases, which
wete most frequently found in women and the elderly. The dis-
eases recognised as the most common causes of febricity were
subacute thyroiditis, subacute endocarditis, Still’s disease,
rheumatic polymyalgia with or without temporal atteritis, and
cytomegalovirus infection. In 44% of the patients, the final di-
agnosis was composed of only six clinical entities. Conclusion.
The importance of establishing the diagnosis of rheumatic dis-
ease is especially emphasised, in line with other authors’ re-
search indicating the number of these diseases is on the tise.
The diagnostic approach to FUO should always be directed to
the known frequency of diseases.

Key words:
fever of unknown origin; diagnosis; diagnosis,
differential; age groups; sex.

Apstrakt

Uvod/Cilj. Diferencijalna dijagnoza febrilnih stanja nepo-
znatog porekla (fever of unknown origin — FUO), obuhvata
preko 200 razli¢itih bolesti i stanja. Cilj rada bio je da se
odrede najcesdi uzroci FUO prema polu i zivotnom dobu.
Metode. Ispitivanjem su obuhvacéena 74 bolesnika koja su
u periodu od juna 2010. do juna 2013. godine bila le¢ena u
Infektivnoj klinici Klinickog centra u Kragujeveu prema
definisanim kriterijumima za FUO. Prema dijagnozi boles-
nici su svrstani u Cetiri grupe: infektivne, maligne, reuma-
toloske i “druge bolesti”. Kod dela bolesnika nije utvrden
uzrok febrilnosti i oni su ¢inili grupu sa nedijagnostikova-
nim bolestima. Rezultati. U nasem istrazivanju dominirale
su infektivne bolesti, zatim reumatske, najvise zastupljene
kod zenskog pola i starije populacije. Bolesti koje su se iz-
dvojile kao najceséi uzroci febrilnosti bile su subakutni ti-
reoiditis, subakutni endokarditis, Stilova bolest, reumatska
polimijalgija sa ili bez temporalnog arteritisa i citomegalo-
virusna infekcija. Kod 44% febrilnih bolesnika zavrsnu di-
jagnozu cinilo je svega Sest klinickih entiteta. Zakljucak.
Posebno se istiée znaéaj utvrdivanja dijagnoze reumatskih
njima drug1h autora. Dllagnosnckl pristup FUO treba uvek
da bude usmeren prema poznatoj frekvenciji bolesti.

Kljucne reci:
febrilnost nejasne etiologije; dijagnoza; dijagnoza,
diferencijalna; Zivotno doba, grupe; pol.

Introduction

According to the traditionally accepted definition by Pe-
tersdorf and Beeson ' in 1961, fever of unknown origin (FUO)
means a repeated occurrence of fever above 38.3°C in the co-
urse of three weeks, the origin of which remains unresolved
after three visits to the outpatient doctor or seven days of hos-
pital examination. Thirty years later, with the development of
modern diagnostic methods, Durack and Street” suggested
two significant modifications to the initial definition: differen-

tiation between standard FUO and three other forms of
febricity accompanied by neutropenia, nosocomial infections,
and human immunodeficiency virus (HIV), and a shorter dura-
tion of hospital examinations - three days instead of seven.
FUO represents a great challenge to clinicians because its
differential diagnosis is composed of more disorders than in
any other medical condition, encompassing both very rare and
relatively common entities, classifiable into four groups: infec-
tious, malignant, theumatic and “other” diseases . The pub-
lished papers indicate that the differential diagnosis of fever
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includes more than 200 diseases and conditions, none of which
with an incidence higher than 5% °. A significant portion of
patients who remain undiagnosed in spite of the rapid deve-
lopment in diagnostic possibilities cannot be neglected, and
recently published studies suggest their number is increasing .

Many researchers have investigated causes of fever in the
elderly compared to the young adult population, and their results
suggest that the etiologic factors differ in these populations ®.

The aim of this research was to determine the most
common causes of FUO in patients treated at the Infectious
Diseases Clinic of the Clinical Center Kragujevac, Serbia, to
determine the distribution of various causes of FUO by gen-
der, and to determine the most common causes of FUO in
patients younger and older than 65 years.

Methods

The study included 74 adult hospitalized patients examined
at the Infectious Diseases Clinic in Clinical Center Kragujevac.
All the procedures were approved by the Ethical Committee of
the Clinical Center in Kragujevac. Data were retrospectively
collected from the medical records in a three-years period, from
June 2010 to June 2013. Only the patients with standard FUO,
body temperature higher than 38.3°C on several occasions du-
ring a three-week period and the origin of fever remaining
unknown during three visits to the doctor, or after three days of
hospital stay, were included. Patients with neutropenia, nosoco-
mial infections and FUO during HIV infection were excluded
from the study. First, all the patients were classified into infecti-
ous and non-infectious disease groups. We then divided the pa-
tients into the four groups according to the causative disease: in-
fectious, malignancies, theumatic, and group of “other” diseases
not belonging to any of the previously mentioned clinical en-
tities. This group included granulomatous diseases, subacute
thyroiditis, inflammatory diseases of the digestive tract as
well as drug-induced fever, factitious fever, and habitual
hyperthermia. The patients in whom the cause of febricity
remained unknown were classified into the group of undiag-
nosed FUO cases. Classification was then analyzed in relati-
on to patient gender and age. The age limit between the
younger and older population was set to 65 years.

The observed data are presented in tabular and graphi-
cal form. The results obtained were analysed using the met-
hods of descriptive statistics.

Results

In 28 (37.8%) patients of the 74 examined a disease of
infectious origin was diagnosed, while in 43 (58.1%) patients
a non-infectious cause of fever was found. In three (4.1%)
patients, the cause was not found (Table 1).

Visualizine procedures commonly used for the diagno-
sis of FUO are shown in Table 2.

In Table 1 it is shown that the majority of patients, 28
(37.8%), had infectious disease followed by 19 patients
(25.6%) with rheumatic disease, 13 patients (17.5%) had
“other disease”, and, finally, 11 patients (14.8%) had malig-
nant disease. The group V was composed of three (4.1%) pa-
tients with undiagnosed diseases.

Table 1
Causes of fever of unknown origin (FUO) in
total of 74 adults patients

Patients
number
Infectious diseases 28 (37.8%)
Cytomegalovirus infection 5
HIV infection
Epstein—Barr virus infection
staphylococcal sepsis
leptospirosis
brucellosis
ITU
Localised Infections

FUO patients’ diagnoses

[SEF NI I )

subacute endocarditis 8
acute cholecystitis 2
tubo-ovarian abscess 1
perinephric abscess 1
pyonephrosis 1
diverticulitis 1
iliopsoas abscesses 1
pulmonary abscess 1
Rheumatic diseases 19 (25.6%)
Still’s disease in adults 6
systemic lupus erythematosus 3
Polymyalgia rheumatica 4
temporal arteritis 3
Reiter's syndrome 3
Malignant diseases 11 (14.8%)
colonic neoplasm 3
breast cancer with pleural metastases 1
renal cancer with hepatic and pulmonary 1
metastases
lung cancer with thoracic spine metastases 1
prostatic neoplasm 2
pancreatic neoplasm 1
hematologic diseases
acute myeloid leukaemia 1
Hodgkin’s disease 1
Other diseases 13 (17.5%)
subacute thyroiditis 7
Crohn’s disease 1
Lofgren syndrome 2
granulomatous hepatitis 1
artificially induced fever 1
drug-induced fever 1
Unknown cause of FUO 3(4.1%)
Table 2

Visualizing procedures commonly used for the diagnosis of
fever of unknown origin

Diagnostic Imaging Number
Chest X-ray 65
Abdominal ultrasonography 68
Abdominal computed tomography (CT) 27
Thorax computed thomography (CT) 16
Nuclear magnetic resonance (NMR) 7
Positron emission tomography (PET) 2

The diseases recognised as the most common causes of
fever were subacute thyroiditis, subacute endocarditis, Still’s
disease, polymyalgia rheumatica and temporal arteritis, and
cytomegalovirus infection. The listed diseases were diagno-
sed in as many as 33 (44%) of the total number of patients
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diagnosed with FUO, while the most frequent diagnoses
were subacute thyroiditis and subacute endocarditis, together
are found to be the cause in every fifth patient with FUO.

Three patients (4.1%) entered the group of unknown cau-
ses of FUO. Following discharge from the Infectious Diseases
Clinic, an undiagnosed patient experienced spontaneous subsi-
ding of febricity, while maintaining good general condition
during the follow-up on the outpatient basis. Autopsy of the
second patient revealed malignancy, namely, pancreatic can-
cer. In the third male patient, three months of febricity accom-
panied by biohumoral inflammatory syndrome were followed
by respiratory failure and death. The diagnosis remained
unknown despite exhaustive investigations.

The aim of the study was also to determine gender-wise
distribution of different FUO factors. The study included 36
(48.65 %) male and 38 (51.35 %) female patients. The obtained
results suggested that in the female population, the most com-
mon were theumatic diseases, 12 (31.5%). They are followed by
infections in 11 (28.9%) of the patients, “other diseases” in 8
(21.1%), and malignant diseases in 7 (18.4%) of the patients
(Figure 1). All FUO cases in the female patients were diagno-
sed. Most of the male patients, 17 (47.2%), had infectious disea-
se, followed by significantly lower percentages of rheumatic, 7
(19.4%), “other diseases”, 5 (13.8%), and malignancies, 4
(11.1%). Three (8.3%) of the patients entered the group of
unknown FUO factors (Figure 1).
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Among the patients in our study 48 (64.8%) were under
65 years of age (Figure 2). The most common diagnosis was
that of infectious disease, in 21 (43.7%) patients. Viral disea-
ses dominated among them, and were found in eight patients.
Cytomegalovirus infection had the highest incidence, verifi-
ed by serological methods (ELISA test) in five patients. The
second most common diagnosis was rheumatic diseases, fo-
und in 10 patients (20.8%), especially Still’s disease,
followed by systemic lupus erythematosus. Malignant disea-
ses comprised a significant percentage of conditions in the
population under 65, occurring in nine (18.7%) patients.
Hematologic diseases were only found within this populati-
on, namely acute myeloid leukemia and Hodgkin’s disease.
Both patients were under 40 years of age.

In the age group over 65 years, comprising 26 (35.1%)
patients, the largest number of patients belonged to the group
with rtheumatic conditions, nine (34.6%) patients. The group
was dominated by polymyalgia rheumatica and temporal ar-
teritis as separate clinical entities. The group with infectious
diseases was the second largest (Figure 2). Localised infecti-
ons, especially subacute endocarditis, were verified in seven
patients in this group. Subacute thyroiditis dominated the
“other diseases” group, diagnosed using the radioactive iodi-
ne fixation test. Malignancies were confirmed using diagnos-
tic imaging and histopathologic findings in 2 (7.6%) of the
patients.
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Fig. 1 — Most common etiologies of fever of unknown origin according to gender.
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Fig. 2 — Most common etiologies of fever of unknown origin (FUO) according to age

m — patient with FUO under 65 years old;

— patients with FUO above 65 years old.
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Discussion

The share of etiologies in the diagnosis of FUO has
continuously changed since 1960. In the past two decades, cer-
tain authors have suggested a decreased incidence of infectious
and malignant diseases, with the increase in the frequency of
rheumatic diseases > '°. A recent research continues to pinpoint
infections as the leading causes of FUO, which is consistent
with our results. In a group of non-infectious FUO, the causes
according to other authors 1 are, malignancies, as the most
numerous, followed by rheumatic diseases. However, our re-
search indicates that the leading FUO causes among the non-
infectious diseases were rheumatic conditions, while malig-
nancies appeared as low as the fourth place.

The development of modern diagnostic procedures
continuously modifies the spectrum of diseases with FUO.
Introduction of diagnostic imaging, such as echosonography,
computed tomography and magnetic resonance imaging, has
contributed to the rapid diagnosis of solid tumours and ab-
scesses, which in turn influenced the number of infectious
and malignant diseases in our FUO sample '>. Table 2 shows
visualizing procedures commonly used in the diagnostic of
FUO patients. The invention and widespread use of serologi-
cal analysis enabled faster detection of many viral diseases,
which reduced their frequency within FUO '. Besides
serology, in the diagnostic of other infections and infectious
diseases we used microbiology tests, as well as polymerase
chain reaction.

In our research, subacute endocarditis was the most
common disease in the infectious diseases group and was
especially dominant in the elderly population. Subacute en-
docarditis was present in 28% of patients with infectious di-
seases, a significant percentage given the available diagnos-
tic procedures such as echocardiography. Diagnose determi-
nation was based on characteristic clinical findings and fin-
dings of vegetations on the hart valvules. Using hemoculture
Streptococcus viridans was isolated in three patients,
Staphylococcus aureus in one, while in other patiens no eti-
logic agent was isolated. It is believed that changes in the he-
art valves as well as the increased likelihood of sepsis make
the elderly population more vulnerable to the development of
endocarditis .

The obtained results indicate that cytomegalovirus infec-
tion is the most common etiologic cause of viral disease. Cli-
nical diagnosis of cytomegalovirus infection can be difficult
due to a high prevalence of asymptomatic infections and vari-
ous clinical presentations of the disease. Increased activity of
liver enzymes and splenomegaly, were the main parameters
which directed us towards the diagnosis of cytomegalovirus
infection. Seroprevalence, ranging from 50% to 80% before

40 years of age, also represents a significant cause of FUO in
the middle-aged population.

Among the subjects in the “other diseases” group, subacute
thyroiditis was undeniably the most common one. This endocri-
nologic condition was also dominant among female subjects in
our sample. Subacute thyroiditis is a known cause of FUO, alt-
hough the diagnosis may prove more difficult to make in the ab-
sence of typical symptoms, such as frontal neck pain .

Some authors set hematological diseases and colorectal
cancer apart as the common causes of FUO in the group with
malignancies '. These diseases were also verified in our sam-
ple, especially in the young adult population. Apart from those
conditions mentioned above, no other malignancies causing
febricity were detected.

According to many authors, the diagnosis of FUO differs
between older and younger populations *, a presumption also
confirmed by our study. In the elderly population, the most
numerous are rheumatic conditions, while the younger popula-
tion is dominated by infections, especially viral ones.
Polymyalgia rheumatica and temporal arteritis, both as joint
and separate clinical entities, are most commonly found in the
elderly, which is a conclusion drawn by many other authors .
For these diseases to appear among the common causes, con-
tributing factors are certainly the subacute course of disease
and non-specific symptoms.

In the group of rheumatic patients under the age of 60,
Still’s disease is the most frequent clinical entity. This
multisystem disease can affect joints, skin, eyes, liver and
spleen, but not all patients exhibit all symptoms '°. A review
of the available literature revealed that many authors empha-
sise Still’s disease as an important cause of FUO which is the
fact that should be given particular consideration because the
criteria for the diagnosis require the exclusion of other rheu-
matic, malignant and infectious diseases .

Due to lack of specific tests in the diagnostics of Still's
disease and rheumatic polymyalgia, the diagnosis was estab-
lished using immunological, serological and microbiological
analysis by which we excluded other diseases '*

Conclusion

Our study shows that only six causes account for 44%
of final diagnoses. The influence of rheumatic diseases is
especially emphasised, particularly in elderly persons, in line
with other authors’ research indicating that the number of
these diseases is on the rise. A diagnostic approach to fever
of unknown disease should always be directed to the known
frequency of causing diseases. The first step is to rule out the
common causes of fever of unknown disease and then review
the less know causes.
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hiperplazije prostate — Markovljev model baziran na podacima iz Crne Gore
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Abstract

Background/Aim. Benign prostatic hyperplasia (BPH) is
one of the most common disease among males aging 50
years and more. The rise of the prevalence of BPH is related
to aging, and since duration of life time period has the ten-
dency of rising the prevalence of BPH will rise as costs of
BPH treatment will and its influence on health economic
budget. Dutasteride is a new drug similar to finasteride, in-
hibits enzyme testosterone 5-alpha reductase, diminish
symptoms of BPH, reduce risk of the complications and in-
creases quality of life in patients with BPH. But, the use of
dutasteride is limited by its high costs. The aim of this study
was to compare cost effectiveness of dutasteride and finas-
teride from the perspective of a purchaser of health care
service (Republic Institute for Health Insuranse, Montene-
gro). Methods. We constructed a Markov model to com-
pare cost effectivenss of dutasteride and finasteride using
data from the available pharmacoeconomic literature and
data about socioeconomic sphere actual in Montenegro. A
time horizon was estimated to be 20 years, with the duration
of 1 year per one cycle. The discount rate was 3%. We per-

Astrakt

Uvod/Cilj. Benigna hiperplazija prostate (BHP) jedno je od
najceséih oboljenja kod muskaraca starijih od 50 godina i tes-
no je povezano sa procesom starenja. S obzirom na to da Zi-
votni vek ima tendenciju produzenja, moze se ocekivati da ¢e
povecanje ucestalosti ove bolesti dovesti do povecanja tros-
kova zdravstvene zastite. Ukoliko se ne le¢i, BHP ima progre-
sivan tok i dovodi do teskih komplikacija. Inhibitori testoste-
rona 5-alfa reduktaze, finasterid i dutasterid, ublazavaju simp-
tome bolesti, povecavaju kvalitet Zivota i snizavaju rizik od
komplikacija. Dutasterid u odnosu na finosterid znacajno us-
porava progresiju bolesti 1 komplikacije, kao §to su akutna re-

formed Monte Carlo simulation for virtual cohort of 1,000
patients with BPH. Results. The total costs for one year
treatment of BPH with dutasteride were estimated to be
06,458.00 € which was higher comparing with finasteride
which were 6,088.56 €. The gain in quality adjusted life years
(QALY) were higher with dutasteride (11.97 QALY ) than
with finasteride (11.19 QALY). The results of our study in-
dicate that treating BPH with dutasteride comparing to fi-
nasteride is a cost effective option since the value of incre-
mental cost-effectiveness ratio ICER) is 1,245.68 €/QALY
which is below estimated threshold (1,350.00 € per one
gained year of life). Conclusion. Dutasteride is a cost effec-
tive option for treating BPH comparing to finasteride. The
results of this study provide new information for health care
decision makers about treatment of BPH in socioeconomic
environment which is actual both in Montenegro and other
countries with a recent history of socioeconomic transition.

Key words:

economics, pharmaceutical; prostatic hyperplasia; 5-
alpha-reductase inhibitors; cost-benefit analysis;
montenegro

tencija urina i hirurske intervencije, ali je skuplji od finasterida
2,3 puta. Cilj ove studije bio je da pokaze da li je sa stanovista
odnosa troskova i efikasnosti opravdano finansiranje upotre-
be dutasterida od strane Fonda za zdravstveno osiguranje Cr-
ne Gore. Metode. Studija je sprovedena prema Markovlje-
vom modeluy, koji je razvijen na osnovu podataka iz literature
o efektivnosti i na osnovu troskova lecenja u Crnoj Gori. Tra-
janje jednog ciklusa u modelu je jedna godina a vremenski ho-
rizont pracenja iznosio je 20 godina. Za troskove i ishode ko-
ris¢ena je perspektiva drustva i oni su diskontovani po stopi
od 3% godisnje. Uradena je Monte Karlo mikrosimulacija
modela sa 1 000 virtuelnih bolesnika. Rezultati. Primena du-
tasterida imala je nesto bolji odnos troskova i klinicke efikas-
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nosti od finasterida (539,51 €/QALY u odnosu 544,11
€/QALY). Jedna dobijena godina zivota prilagodena za kvali-
tet upotrebom dutasterida kosta Fond za zdravstveno osigu-
ranje Crne Gore 1 245,68 €, sto ukazuje na to da je terapija sa
dutasteridom farmakoekonomski isplativa. Zaklju¢ak. Ova
studija pokazala je da u terapiji BHP dutasterid ima bolji od-
nos troskova i klinicke efikasnosti u odnosu na finasterid, pa

je finansiranje dutasterida od strane Fonda za zdravstveno
osiguranje Crne Gore farmakoekonomski opravdano.

Kljucne reci:
farmakoekonomika; prostata, hipertrofija; 5-alfa-
reduktaza inhibitori; troS§kovi-korist, analiza; crna gora.

Introduction

Benign prostatic hyperplasia (BPH) is the most common
entity for clinical condition which includes non-cancerous
enlargement of epithelial, muscle and stromal tissue of
prostatic gland leading to the enlargement of prostatic gland
and urinary obstruction . This kind of disease is related to ag-
ing?, and the results of the observational study The Baltimore
Longitudinal Study of Aging indicate that the prevalence of
BPH rises with aging; the prevalence of BPH is 25%, 50% and
80% in men who are 4049 years old, 50-59 years old and
70-79 years old, respectively . Since there is the tendency of
prolongation of lifetime period ¥, the prevalence of BPH will
be higher in near future in the USA as well as in European
countries and Montenegro, too™>°®. The rise of the prevalence
of BPH with the tendency of prolongation of life time period
will result in higher costs of treatment of BPH and its greater
impact on health economic budget in near future. In the USA,
BPH is ranked with high prevalence beside other diseases as
hypertension, hyperlipidemia etc. among male which indicates
the importance of socioeconomic influence of BPH on health
economic budget .

Clinical features of BPH can reduce quality of life of
patients®, especially if BPH is left untreated when progres-
sive form of BPH can occur with complications as urine re-
tention (acute and complete), urine incontinence, recurrent
urinary tract infection, nephrolithiasis, bladder diverticulitis,
hematuria and renal insufficiency '. The main therapeutic
strategy for patients with BPH according to European Asso-
ciation of Urology (EAU) depends on the phase of BPH’. In
the early stages of disease “watchful waiting” is recom-
mended and in the later progressive form of BPH the main
therapeutic strategy is the use of different class of medica-
tions: alpha adrenergic blockers which reduce dynamic part
of prostatic obstruction and facilitate urination, but do not
change the progression of disease, 5-alpha reductase inhibi-
tors which diminish prostatic enlargement, as well as com-
plications of BPH and phytotherapeutics '. In the final stage
of the disease, the surgical treatments are only therapeutic
options since patients in this phase of BPH do not respond to
medications and disease has great impact on quality of life of
patients.

The effectivness of S-alpha reductase inhibitors has
been proved through the results of numerous clinical studies
which indicate that the use of these medications in patients
with BPH reduces its symptoms, improves the quality of life
of patients, diminishes progression of disease and the rate of
serious complications such as urinary retention and devel-
opment of conditions which need surgical treatment. In Mon-

tenegro, two different 5-alpha reductase inhibitors have been
registered, finasteride which blocks type 2 isoenzyme of 5-
alpha reductase, and dutasteride which inhibits both type 1 and
type 2 isoenzymes of 5-alpha reductase. The results of recent
clinical trials have shown that dutasteride in comparison to fi-
nasteride significantly reduces progression of BPH'"'", as
well as the rate of severe complications of BPH such as acute
urinary retention and development of the late phase of BPH
which needs surgical treatment ', Yet, the use of dutasteride is
limited by its high costs: the costs of dutasteride are 2—3 times
higher than the costs of finasteride. Finasteride is a part of the
list of drugs which is funded by the Health Insurance Fund of
Montenegro while dutasteride is not .

The aim of this study was to compare cost-effectiveness
of finasteride and dutasteride in patients with BPH in actual
socioeconomic environment of Montenegro.

Methods

For the purpose of this research, we conducted cost-
effectiveness analysis of dutasteride versus finasteride in pa-
tients with BPH, using Tree Age Pro software and construct-
ing Markov model.

The main therapeutic strategies in our model were: oral
treatment with finasteride in the dosage regimen of 5 mg/day
and oral treatment with dutasteride in the dosage regimen of
0.5 mg/day in patients with BPH. Dose regimens for finas-
teride and dutasteride were in compliance with actual clinical
guidelines for BPH treatment'. For both therapeutic options
virtual patients were in one of the following health states
which represents chronic course of BPH, with the possibilities
of moving to another health state at the end of the model cycle:
mild BPH, moderate BPH, severe BPH, acute urinary reten-
tion (AUR), transurethral prostatic resection (TURP), repeated
transurethral prostatic resection (TURP1) and death outcome,
like in a study by Ismalia et al.'* (Figure 1). A time horizon
was estimated to be 20 years due to chronic course of BPH,
and the duration of one cycle was one year.

All symptoms of severity of BPH in our study were
valued according to the International Prostate Score System
(IPSS) (Table 1). Acute urinary retention is an acute compli-
cation of BPH which needs urgent placement of urinary
catheter. A virtual cohort of patient with BPH from every
health state in the model can move to the AUR state and if
catheterization completes successfully they move into the
previous health state, and if catheterization completes unsuc-
cessfully patients need surgical treatment and move to the
TURP state, since TURP is the most commonly used surgical
treatment. If IPSS does not reduce by 50% and more after
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Fig. 1 — Health states in the Markov model for benign prostatic hyperplasia (BPH).

TURP - transuretheral prostatic resection (1, 2 — the number of repeated operations).

Table 1

Symptoms of benign prostatic hyperplasia according to the values of International prostate score system

Score

Symptoms

0-7
8-19
20-35

Mild
Moderate
Severe

performed TURP, virtual patients stay in the TURP state. In
our research patient could stay in TURP stay for two cycles.

For every health state of both therapeutic strategies we
estimated effectiveness from the available pharmacoecono-
mic literature. The effectiveness of finasteride and du-
tasteride was valued through quality adjusted life years
(QALY) for every health state in the model, and it was esti-
mated from the available pharmacoeconomic literature "'
(Table 2).

chaser of health care service (Republic Institute for Health
Insurance of Montenegro). For therapy with finasteride as
well for dutasteride in patients with BPH direct and non-
medical costs were included in the model — costs of: medica-
tions, inpatient and outpatient services (general practice and
urology specialist examinations, hospitalizations, laboratory
services, diagnostic procedures, surgical procedures, treat-
ment of AUR, treatment in emergency care services, home
visiting medical services and patients transport). The afor-

Table 2
Values for quality adjusted life years (QALY) in all health states of the Markov model
Quality of life

Health state Therapy with dutasteride Therapy with finasteride Reference

Mild BPH 0.89 0.84 15,16

Moderate BPH 0.76 0.71 15,16

Severe BPH 0.69 0.64 15,16

AUR 0.17 0.17 17

TURPI 0.668 0.668 18

TURP2 0.594 0.594 18

BPH - benign prostate hyperplasia; AUR — acute urinary retention; TURP — transurethral prostatic resection

(1, 2 — the number of repeated operations).

Initial and transition probabilities were estimated from
the available pharmacoeconomic studies and they are shown
in Table 3 "', For both therapeutic options initial probabili-
ties were the same.

For every health state and for both therapeutic options
in the model we estimated costs from the perspective of pur-

mentioned costs of care have been shown to be substantial in
prostatic carcinoma and associated disorders*>**. All costs
were estimated from randomly chosen patients with BPH,
who were treated in General Hospital in Niksi¢, Montenegro
from January 1, 2012 to December 31, 2012. All costs were
expressed in Euros. The costs of medications were estimated

Dabanovi¢ V, et al. Vojnosanit Pregl 2016; 73(1): 26-33.
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Table 3
Initial and transition probabilities used in the Markov model
Probabilities Therapy Wlth Therapy_w1th References
dunasteride finastride
Initial and transition probabilities for
the states
Mild BPH 0.55 0.55 19-24
Moderate BPH 0.35 0.35 19-24
Severe BPH 0.074 0.074 19-24
AUR 0 0
TURPI 0 0
TURP2 0 0
Death 0 0 Data calculated by model
Transition probabilities for model
Mild BPH — Mild BPH 0.96 0.95 Data calculated by model
Mild BPH — Moderate BPH 0.01 0.012 10, 11,25
Mild BPH — Severe BPH 0 0 10, 11,25
Mild BPH — AUR 0.0066 0.0103 12,26
Mild BPH — TURP1 0.0037 0.009 12,26
Mild BPH — Death 0.017 0.017 6
Moderate BPH— Mild BPH 0.27 0.22 10, 11,25
Moderate BPH—Moderate BPH 0.70 0.74 Data calculated by model
Moderate BPH— Severe BPH 0.01 0.012 10,11,25
Mild BPH— AUR 0.0051 0.0079 12,26
Mild BPH— TURP1 0.0037 0.009 12,26
Mild BPH— Death 0.01 0.01 6
Severe BPH — Moderate BPH 0.07 0.06 10, 11, 25
Severe BPH — Mild BPH 0.16 0.13 10, 11,25
Severe BPH — Severe BPH 0.75 0.78 Data calculated by model
Severe BPH — AUR 0.0036 0.0057 12,26
Severe BPH — TURP1 0.0067 0.0164 12,26
Severe BPH — Death 0.002 0.002 6
AUR — Mild BPH 0.009 0.008 12, 26,27
AUR — Moderate BPH 0.031 0.027 12, 26,27
AUR — Severe BPH 0.17 0.15 12, 26,27
AUR — TURP1 0.649 0.674 12, 26,27
AUR — Death 0.141 0.141 29
TURP1 — TURPI 0.97 0.97 Data calculated by model
TURP1 — TURP2 0.0195 0.0195 30
TURPI — Death 0.0065 0.0065 31
TURP2 — TURP2 0.99 0.99 Data calculated by model
TURP2 — Death 0.0065 0.0065 31

BPH - benign prostate hyperplasia; AUR — acute urinary retention; TURP — transurethral prostatic resection

(1, 2 — the number of repeated operations).

on maximal drug prices which were valid in Serbia in June
2013 34, since in Montenegro this kind of document is not avail-
able, and costs of medical services were estimated from the Re-
public Institute for Health Insurance (RIHI) Tariff Book B All
costs and effects were discounted for 3% and willingness to pay
was estimated on 1,350.00 Euros per one gained year of life **.
We performed Monte Carlo simulation where a randomly cho-
sen patient from virtual cochort of patients with BPH runs
through each scenario in the model and the results expressed as
incremental cost effectiveness ratio (ICER) in Euro/QALY. For
both therapeutic options we calculated mean costs and mean ef-
fects and summarized them also as ICER. In order to check ro-
bustness of the model results we peroformed one way sensitivity
analysis, decreasing the price of dutasteride by 50%.

Results

The total costs of each health state in the model were
calculated for both therapeutic options in the model and the

results showed the difference in the costs of finasteride and
dutasteride (Table 4).

Using the cost effectiveness calculation method we
compared total costs per QALY for the therapy with du-
tasteride and the one with finasteride in the patients with
BPH. The total costs with dutasteride per one year per pa-
tient was estimated to be 6,458.00 + 3,726.62 € and for that
period total effectiveness with dutasteride was estimated to
be 11.97 + 3.85 QALY while under the same conditions
treatment with finasteride required 6,088.56 + 4,866.8 € per
11.19 £ 3.50 QALY (Table 5).

The distribution of ICERs calculated by Monte Carlo
simulations (using a cohort of 1,000 virtual patients) for total
costs per QALY is shown in Figure 2. For therapeutic option
dutasteride the calculated ICERs (with finasteride as baseline
comparator) for the majority of virtual patients fall on the
right side of willingness-to-pay line, which indicates that du-
tasteride is a cost effective therapeutic option in patients with
BPH in socioeconomic enviroment of Montenegro. The
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Table 4
Total costs for each health state in the model for finasteride and dutasteride in the patients with benigh prostate
hyperplasia (BPH)
Cost (€)
gé?i;? Z?;:Z:glafsiif; T finasteride dutasteride
Mild BPH 248.01 363.45
Moderate BPH 305.34 403.55
Severe BPH 355.11 466.61
AUR 529.73 564.51
TURP 1 1013.20 1013.20
TURP 2 2026.40 2026.40

AUR - acute urinary retention; TURP — transurethral prostatic resection (1, 2 — the number of repeated operations).

Table 5

Results of Monte Carlo simulation

Parameters X +SD Minimum value Median Maximum value
Dutasteride
costs (€) 6,458.00 £ 3,726.62 0 6,328.81 32,420.05
clinical effectiveness 11.97 +£3.85 0 13.90 14.63
Finasteride
costs (€) 6,088.56 + 4,866.81 0 4,374.29 32,420.05
clinical effectiveness 11.19 +3.50 0 1.61 13.76

ICE Scatterplot of
Dutasterid vs. Finasterid

13K EURO - .
8K EURO - P
3K EURO |
2K EURO ]
7K EURO |

-12K EURO

Incremental Cost

ATK EUROA

22K EUROD —
41,0 QALY

. , .
4.0 QALY
Incremental Effectiveness

Fig. 2 — The distribution of incremental cost-
effectiveness ratios (ICE) for dutasteride comparing to
finasteride in the patients with benign prostate
hyperplasia.

value of ICER for dutasteride comparing to finasteride in pa-
tient with BPH was estimated to be 1,245.68 €/QALY which
was below the estimated treshold of 1,350.0 €.

In order to check robustness of our results we decreased
the price of dutasteride by 50% performing one-way sensitiv-
ity analysis. The results of sensitivity analysis indicate that
with the decreasing price of dutasteride by 50% the value of
ICER decreases too with the value of 483.72 €/ QALY. Dis-
tribution of ICER under the conditions of decreasing price of
dutasteride by 50% is shown in Figure 3.

Discussion

The results of our research indicate that the use of du-
tasteride in the patients with BPH comparing to finasteride
requires a slight increase of funding (369.44 €) but provides

11.97 + 3.85 QALY which is higher comparing with finas-
teride used under the same conditions providing 11.19 + 3.5
QALY. The difference between these therapeutic options in
costs is minimal (369.44 €), but still lower in the dutasteride
group where one QALY requires investment of 539.51 €,
while in the finasteride group one QALY requires invest-
ment of 544.11 €. In the research that compared dutasteride
to placebo and finasteride in socioeconomic environment of
Poland”’ dutasteride was a cost-effective therapeutic option,
with lower costs providing more gained years of life (1.092
gained years) without complications of BPH as prostatic car-
cinoma and surgical interventions.

ICE Scatterplot of
Dutasterid vs. Finasterid
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L
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Incremental Effectiveness

Fig. 3 — Distributions of the incremental cost-effectiveness
ratio (ICE) for dutasteride comparing to finasteride in
the patients with benign prostate hyperplasia, with the

decreasing price of dutasteride for 50%.

We could have expected a better cost-effectiveness po-
sition of dutasteride in our research if prices of medical ser-
vices and drugs in socioeconomic sphere of Montenegro had
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been similar to socioeconomic conditions in developed coun-
tries in the European Union*®. In the Balkan region, except in
Albania, there is a legacy of the health care system based on
socialism and insurance. In the recent period, in the Balkan re-
gion there has been a tendency of appearing more integrated
strategies for social protection, but very often they have not
been carried out to the end, while the monitoring and evalua-
tion of the implementation has been poor. In the context of the
economic crisis, conflict and low levels of social security con-
tributions, public spending on social protection are faced with
major problems and disadvantages of the funds in the region.
Balkan countries fall into the high-middle income countries
with the gross national income of $ 3,809 in Albania, to $
22,169 in Slovenia, in 2012 the age or annually for health care
per capita stands relatively small amount (in 2012 the age $
561 in Serbia, Bosnia and Herzegovina, $ 447, $ 1942 Slove-
nia, Montenegro, $ 493, $ 516 to Bulgaria, Macedonia $ 327,
$ 908 Croatia, Poland, $ 854, $ 228 and Albania, Rumania $
420). Health systems in these countries are state-owned, and
the prices of health services are determined and controlled by
the state health insurance funds *.

Since the prices of medical services are determinated by
the Republic Institute for Health Insurance of Montenegro and
drug prices are controlled by drug producers, the socioeco-
nomic environment of Montenegro is characterized with lower
prices of medical services than in the EU and with the similar
values for prices of drugs. For example, the TURP state in our
model has the highest total costs, and the average price of this
procedure in the United Kingdom is 7.5 times higher than in
Montenegro (6,128£ or 7,650 €)*° while the price of finas-
teride is 14,94 £ (18,64 €) and of dutasteride 29,77 £ (37,14
€)*' which is approximately 2 to 2,6 higher than in Montene-
gro. The difference in costs of BPH treating complies also
with private practice where costs of surgical treatment of BPH
is 2.5 time higher than in state hospitals. All these discrepan-
cies make specific socioeconomic sphere which can blur real
cost effectiveness position of drugs as dutasteride is.

On the other side, in the Republics of Serbia and Mon-
tenegro the price of dutasteride differs from the price of fi-
nasteride (18.13 € and 7.90 €, respectively) which is dissimi-
lar in countries of EU. In Germany total month costs of
treatment with finasteride and dutasteride are the same **, and
in Poland a difference between costs of dutasteride and finas-
teride is lower than in Montenegro **. Dutasteride was regis-
tred as Avodart” and its generic copies will be available on
the drug market in November 2015. After that period we can
expect that the price of dutasteride and costs of BPH treating
with dutasteride will be lower which has already been shown
with finasteride and its generic copies.

According to the World Health Organization a therapeu-
tic option could be considered as cost-effective if its ICER in
comparison with the standard therapy (costs per quality-
adjusted life year gained) is under one, two or three multiples
of average gross national income per capita for that country **.
Our results indicate that the value of ICER for dutasteride
comparing to finasteride is 1,245.68 € per one quality adjusted
life year, which is below the estimated threshold of 1,350.00 €,
and favors dutasteride as cost-effective therapeutic option
comparing to finasteride in patients with BPH in socioeco-
nomic environment of Montenegro. The results of Dardzinski
et al. ™ point out that including dutasteride on the list which is
financed by the National Institute for Health Insurance in Po-
land will result in reduction in costs as well as decreasing risk
for prostatic cancer and development of complications of BPH
which need surgical treatments.

This study has a few limitations. We chose to use data
about effectiveness of dutasteride in patients with BPH from
the available clinical trials since we had no “real” data from
patients in Montenegro. An underlying issue of patient com-
pliance affecting the treatment success rates was difficult to
assess due to objective nature of modeling approach and
therefore we decided to omit it from further analysis*. We
chose that patients in our model could undergo only in TURP
because it is the most frequently surgical intervention among
these patients with frequency estimated from the available
literature. Since adverse reactions of dutasteride are minimal
and similar to finasteride, we chose not to incorporate them
in our model, but we corrected the value of QALY for both
therapeutic options with estimated frequency for adverse re-
actions. This assessment was based on the assumption of pa-
tient perceived quality of life *°. Since the perspective in our
study was the one of a purchaser of health care service (Re-
public Institute for Health Insurance, Montenegro) only the
direct costs were included in our model.

Conclusion

Our results indicate that dutasteride is a cost-effective
therapeutic option comparing to finasteride in patients with
benign prostate hyperplasia (BPH) in socioeconomic envi-
ronment of Montenegro. Since the differences considering
costs and effects between dutasteride and finasteride are
minimal, finasteride should still be a part of the list of drugs
which is financed by the Republic Institute for Health Insur-
ance. Our results provide new information for health care de-
cision makers about treatment of BPH in socioeconomic en-
vironment which is actual both in Montenegro and other
countries with recent history of socioeconomic transition.
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Risk factors and the prevalence of anorexia nervosa among female

students in Serbia

Faktori rizika 1 prevalencija anoreksije nervoze medu studentkinjama u Srbiji
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Abstract

Background/Aim. The widesptead symptoms of anorexia net-
vosa (AN) in young women requite to draw professional attention
to this problem in Serbia. In previous research on AN, insecure at-
tachment styles, perfectionism and concerns about body shape
wete identified as notable risk factors. The aim of this study was to
identify the prevalence of AN among female students and assess
the importance of these factors in its development. Methods. The
Eating Attitudes Test (EAT-40), the Experiences in Close Rela-
tionships Scale (ECR), the Frost Multidimensional Perfectionism
Scale (FMPS) and the Body Shape Questionnaire (BSQ) were ap-
plied to a sample of 500 randomly selected female students of the
University of Belgrade, the mean age of 22.44 years (min 18, max
35). In addition, Body Mass Index (BMI) was also calculated. Re-
sults. Although 38 (7.6%) female students displayed symptoms of
AN (EAT > 30) and 13 (2.6%) had BMI indicating anorexia net-
vosa syndrome (BMI < 17.50 kg/m?), only 1 (0.2%) student ful-
filled both criteria. The majority of female students (60.4%) had

Apstrakt

Uvod/Cilj. Rasprostranjenost simptoma anoreksije nervoze (AN)
medu mladim Zenama zahteva skretanje paznje strucnjaka na ovaj
problem u Srbiji. U prethodnim istraZivanjima anoreksije nervoze,
nesigurni stilovi afektivnog vezivanja, perfekcionizam i zabrinutost
povodom oblika tela, identifikovani su kao znacajni faktori rizika.
Cilj ovog istrazivanja bio je da se identifikuje prevalencija AN
medu studentkinjama i ispita znacaj navedenih faktora za razvoj
AN. Metode. Upitnik stavova o ishrani (Eating Attitudes Test —
EAT-40), Skala iskustava u bliskim emocionalnim odnosima (Ex-
periences in Close Relationships Scale —ECR), Multidimenzionalna skala
petfekcionizma (Frost Multidimensional Perfectionism Scale — FMPS) i
Upitnik dozivljaja oblika tela (Body Shape Questionnaire — BSQ), pri-
menjeni su na grupi od 500 studentkinja Univerziteta u Beogradu,
izabranih metodom slucajnog izbora, prose¢nog uzrasta 22,44
godine (min 18, max 35). Takode, racunat je i indeks telesne mase
(Body mass index: — BMI). Rezultati. Premda je 38 (7,6%) student-
kinja ispoljavalo simptome anoreksije nervoze (EAT > 30), a 13
(2,6%) imalo indeks telesne mase koji upozorava na sindrom
poremeéaja (BMI < 17,50 kg/m?), samo je jedna (0,2%) student-

some type of insecure attachment style. There is a significant influ-
ence of attachment styles on symptoms of AN: female students
with insecure attachment styles have a significantly higher mean
score on the EAT compared to those with secure attachment style
(F =7.873; p<0.01). There was a positive correlation between
scores on the EAT and FMPS (r = 0.217; p < 0.01), and scores on
the EAT and BSQ (r = 0.388; p < 0.01). Conclusions. The ob-
tained results show the prevalence of AN of 0.2% among female
students and indicate the importance of insecure attachment styles,
petfectionism and concern about body shape as risk factors. Ac-
tivities for the prevention of AN in this subpopulation should in-
clude internet-based therapy and special counseling services with
specific programs focusing on emotion-regulation skills through
mindfulness, acceptance and commitment techniques, as well as
specific cognitive-behavioral techniques.

Key words:
anorexia nervosa; risk factors; prevalence; students; women;
setbia.

kinja ispunjavala oba kritetijuma (EAT > 30, BMI = 15,64 kg/m?).
Vecina studentkinja (60,4%) imala je neki od nesigurnih stilova
afektivnog vezivanja. Postoji znacajan efekat stilova afektivhog
vezivanja na izrazenost simptoma anoreksije nervoze: studentkinje
koje imaju neki od nesigurnih stilova afektivnog vezivanja imaju
znacajno vedi proseéni skor na upitniku EAT u poredenju sa
onima sa sigurnim stilom (F = 7,873; p < 0,01). Postoji pozitivha
korelacija izmedu skorova na upitnicima EAT i FMPS (r = 0,217,
p»<001), i BEAT i BSQ (r=0388; p<0,01). Zakljucak.
Prevalencija. AN medu studentkinjama iznosi 0,2%. Rezultati
ukazuju na znacaj nesigurnih stilova afektivnog vezivanja,
perfekcionizma i zabrinutosti povodom oblika tela kao faktora rizika.
Prevencija AN u ovoj subpopulaciji treba da se usmeti na izradu
internet terapije i specijalizovanih savetovaliSta sa specificnim
programima usmerenim na vestine regulacije emocija tehnikama
pune svesnosti, prihvatanja i posvecenost, kao i specificnih
kognitivno-bihejvioralnih tehnika.

Kljuéne redi:

anoreksija nervozaj; faktori rizika; prevalenca; studenti; Zene;
stbija.

Correspondence to: Jovana Lazarevi¢, Velizara Stankovica 4/40, 11 000 Belgrade, Setbia. Phone: +381 11 405 8175.

E-mail: jocal88@yahoo.com



Vol. 73, No. 1

VOJNOSANITETSKI PREGLED

Page 35

Introduction

Over the recent years, an increasing number of women ha-
ve been involved in intense exercise and various forms of strict
diets. It is estimated that 8-17% of young women show some
symptoms of eating disorders '. Among undergraduate female
students the prevalence of symptoms of eating disorder is 13.5% °.
Twenty percent of female students at some time in their life ha-
ve eating disorder, 75% avoid or skip meals while dieting, while
55% know at least one person with eating disorder °.

Anorexia nervosa (AN) is one of the most common
psychiatric disorders among female students ‘. Around the
world the prevalence of AN among women is 0.5-1.0% (APA,
2000) °. The prevalence of this disorder is 0.5% in the Hungari-
an sample and 0.2% in the Romanian sample of young women.
For subclinical symptoms of AN, the rate in the Hungarian fe-
male sample was 1.1 %, and in the Romanian female sample
3.0% . For an explanation of the development of AN, a multi-
dimensional biopsychosocial model that emphasizes the impor-
tance of a large number of factors is generally used .

A connection between risk factors and symptoms of AN
among women who do not have the diagnosis but who
express some symptoms of the disorder have been studied in
many countries, finding a positive correlation between
symptoms of AN and insecure attachment styles, perfectio-
nism and body shape concerns.

Insecure attachment styles represent a general risk fac-
tor for the development of AN *. There is a positive correla-
tion between insecure attachment styles and AN °''.
Generally, patients with AN have a significantly higher
prevalence of preoccupied and dismissing attachment
styles ' %, and significantly lower prevalence of secure at-
tachment styles ", compared with the control group. In
women from non-clinical populations, insecure attachment
styles are correlated with higher weight occupancy, body
dissatisfaction and attitudes characteristic of eating disor-
ders '*. While secure attachment style correlates negatively,
preoccupied and dismissing attachment styles correlate
positively with symptoms of AN in female students *°.

Perfectionism has been identified as a potential risk fac-
tor for developing AN, too '*'” and represents a discriminative
characteristic of the disorder. Patients with AN have
significantly higher levels of perfectionism than healthy indi-
viduals '®. They usually have unrealistic standards on physical
attractiveness and thinness " and interpret normal drawbacks
as too upsetting or normal body and body parts characteristics
as a sign of imperfection *. There is a statistically significant
correlation between the different dimensions of perfectionism
and symptoms of dysfunctional eating attitudes and behaviour,
especially in female students who are preoccupied with
exercise and dieting ***".

Weight and appearance concerns, body dissatisfaction,
negative self-image and dieting represent significant predic-
tors of eating disorders > **. Body shape is an important fea-
ture of body image and body dissatisfaction **. Numerous
studies have shown a strong correlation between eating di-
sorders and anxiety and preoccupation with body shape *.
There is a positive correlation between concerns about body

shape and pathological eating attitudes and behaviors in fe-
male students *>>" >, Up to 90% of female students are dis-
satisfied with their appearance and concerned about body
shape ». There is also a positive correlation (r=0.393)
between perfectionism and concerns about body shape
(p<0.01) among 45 Serbian female students with
dysfunctional eating attitudes and behavior .

Eating disorder symptoms may develop in vulnerable
young women as a response to life stressors or traumatic
events, serving as strategies for coping with overwhelming
emotions or circumstances. The problems of a country-in-
transition could affect the family through a family discord
which can be associated with insecure attachment styles.
Then, during their student life, young women in Serbia may
experience high levels of stress, primarily due to financial
uncertainty and academic competence. They are exposed to
parents’ high expectations and set themselves high standards,
which are sometimes perfectionistic. They also may
experience feelings of isolation and intense peer pressure, fe-
ar of teasing and mistakes, and of negative assessment by ot-
hers. Further, they are exposed to unrealistic media images
and cultural pressure that women should be slim and good-
looking. Therefore, concern about body shape is common.

The aim of this study was to examine the prevalence of
the symptoms of AN among female students in Serbia, as
well as the relationship between the symptoms of AN and at-
tachment styles, perfectionism and concerns about body sha-
pe. These factors, among others, can contribute to the deve-
lopment of the symptoms and syndrome of AN among the
population of female students.

Methods
Participants and procedure

A total of 500 randomly selected female students
(n=500) of the University of Belgrade participated in this
study. A sample consisted of female students from different
faculties, all undertaking undergraduate and postgraduate
studies. All fully completed questionnaires were included in
the study, regardless the age of the female students. The me-
an age of the students was 22.44 years (min 18, max 35). The
majority (92.8%) of female students were aged between 20
and 25. Testing was conducted at the faculties and in the
campus of the University in New Belgrade. Research was
conducted with the approval of competent institutions. The
participants were given information about research topic and
purpose, and their participation was voluntary. They were
given a package of 4 questionnaires, and after completion
collected. The average time for completing questionnaires
was 30 minutes.

Instruments

Eating Attitude Test — EAT *'. This questionnaire evalu-
ates attitudes, behaviors and traits characteristic of AN and
disturbed and extreme eating patterns in the non-clinical po-
pulation. It is a useful instrument to identify current or initial
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cases of anorexia nervosa in the population without diagno-
sis. It consists of 40 Likert-type statements where respon-
dents indicate their level of agreement with each statement
expressed on a 6-point scale: 1=always, 2=very often,
3 = often, 4 =sometimes, 5=rarely, 6 =never. The total
score can range from 0 to 120 — a score greater than 30 indi-
cates a preoccupation with food and weight and an increased
risk of developing anorexia nervosa. The average score for
the control sample of healthy women was 15.6, and for the
anorexic patients 58.9. The EAT, applied on our sample, had
good internal consistency (a = 0.83).

The female students also indicated their height and
weight for calculation of body mass index (BMI), an indica-
tor of nutritional status, but also warning of anorexia nervosa
syndrome if BMI < 17.5 kg/m’.

Experiences with the Close Relationships Scale — ECR *.
This questionnaire examines patterns of emotional ties in
adult intimate relationships and is based on a two-
dimensional model of individual differences in adult affecti-
ve bonding — anxiety and avoidance dimensions. Anxiety
scale assesses preoccupation and fear of abandonment, and
avoidance scale assesses fear of intimacy and discomfort in
close relationships with others. These two dimensions thus
give four attachment styles: secure, dismissing, preoccupied
and fearful. The questionnaire consists of 36 Likert-type sta-
tements where respondents indicate their level of agreement
with each statement expressed on a 7-point scale:
1 = strongly disagree, 2 = disagree, 3 = partially disagree,
4 =not sure, 5= partially agree, 6 =agree, 7= strongly
agree. The ECR, applied on our sample, had good internal
consistency (a = 0.89), with scores on the subscales ranging
from 0.84 to 0.89.

Frost Multidimensional Perfectionism Scale — FMPS **.
This questionnaire assesses the severity of perfectionism. It
includes six dimensions of perfectionism: Concern over Mis-
takes (CM) — negative reactions to mistakes that are conside-
red to be a failure; Personal Standards (PS) — set extremely
high standards as criteria of self-evaluation; Parental
Expectations (PE) — the belief that parents set high standards
and have high expectations; Parental Criticism (PC) — per-
ception of parents as being too condemnatory-minded; Do-
ubts about actions (D) — doubt their abilities and performan-
ce; Organization (O) — over-emphasizing the importance of
order and tidiness. The questionnaire consists of 35 Likert-
type statements and respondents indicate their level of agre-
ement with each statement expressed on a 5-point scale:
1 = completely false, 2 = false, 3 =neither true nor false,
4 = true, 5 = completely true. The total score is the sum of all
points and is in the range from 35 to 175. FMPS, applied to
our sample, had good internal consistency (o = 0.88).

Body Shape Questionnaire — BSQ **. This questionnaire
measures concern about body shape, especially the
experience of the phenomenon of “feeling fat”, and refers to
the condition of the respondents in the previous four weeks.
It consists of 34 Likert-type statements, and respondents in-
dicate their level of agreement with each statement expressed
on a 6-point scale: 1=never, 2 =rarely, 3 =sometimes,
4 = often, 5 = very often, 6 = always. The total score is the

sum of points obtained in all claims to the test and is in the
range of between 34 and 204. Scores can be classified in 4
categories: not worried about body shape < 81, slightly
worried = 81110, moderately worried = 111-140, extremely
worried > 140. The average score for the non-clinical popu-
lation is 71.9, and for people with eating disorders 136.9.
The BSQ has not been used before in Serbia, so a pilot study
was conducted on a sample of 50 students of the Faculty of
Philosophy, showing good internal consistency (o= 0.96).
The use of the questionnaire was granted by permission of
Prof. Peter Cooper.

Statistical analysis of the data

The collected data were statistically analyzed using
SPSS. Descriptive statistics of the obtained data was conduc-
ted for all instruments (EAT, ECR, FMPS, BSQ) applied in
this study and for the obtained BMI. In order to determine if
there was a significant difference in the mean BMI between
the female students with symptoms of AN and those who did
not display the symptoms, we used the Student t-test. The
correlations between the symptoms of AN and BMI was
examined using correlation analysis. The y’-test was used in
order to determine if there is a significant difference in the
frequency of attachment styles between female students with
symptoms of AN and those who do not display such
symptoms. A correlation between symptoms of anorexia
nervosa and attachment styles was examined using univariate
analysis of variance. The correlations between symptoms of
AN and perfectionism and body shape concerns were
examined using correlation analysis. Multiple regression
analysis was used to determine whether we could predict
symptoms of AN by the subscales of anxiety and avoidance,
perfectionism and concerns about body shape.

Results

Descriptive statistic (Table 1) showed that 38 (7.6%)
female students had symptoms of AN according to the cut-
off score on EAT (EAT > 30).

According to the BSQ score **, 358 (71.6%) female
students could be considered as not worried about body sha-
pe, 87 (17.4%) as slightly worried, 43 (8.6%) as moderately
worried and 12 (2.4%) as extremely worried.

Table 2 shows descriptive statistics of BMI for the enti-
re sample (n = 500) and for the subsample of female students
with symptoms of AN (n = 38). In the entire sample and in
the subsample of female students with symptoms of AN, mi-
nimal calculated weight belongs to the category of
underweight, while mean weights belong to the category of
optimal weight. For the entire sample, the maximum calcula-
ted weight belongs to the category of obese class III, while in
the subsample with symptoms of AN the maximum calcula-
ted weight belongs to the category of overweight.

Based on scores on the EAT and BMI, one (0.2%) fe-
male student met both criteria for the diagnosis of AN
(EAT >30; BMI < 17.50 kg/m®). Three (0.6%) female stu-
dents were preoccupied and worried about weight and food
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Table 1

Minimal, maximal, mean and standard deviation of the data from the Eating Attitude Test (EAT), Experience in
Close Relationship (ECR), Frost Multidimensional Perfectionism (FMPS) and Body Shape Questionnaire (BSQ)
obtained from the entire sample (n = 500)

Test/Scale Min Max X SD n

EAT 2 87 14.81 10.975 500
ECR anxiety 1 6 2.76 0.987 500
ECR avoidance 1 6 3.11 0.789 500
FMPS 59 154 98.14 15.147 500
BSQ 34 178 70.53 28.436 500

Table 2

Minimal, maximal, mean and standard deviation of body mass index (BMI) for the entire sample (n = 500) and for
the subsample of those female students who manifest symptoms of anorexia nervosa (n = 38), and the results of
t-test for the average of BMI of these two groups of female students

Questionnaire BML kg/m’

min max X SD n t-test p
EAT 15.64 54.50 20.84 2.869 500
EAT > 30 15.64 29.38 21.48 2.814 38 -1.449 > 0.14

EAT = Eating Attitude Test; EAT > 30 = scores that are on EAT scale greater than 30.

(EAT > 30), and belonged to the category of underweight,
and thus they were at high risk for developing AN.

Although there might have been expected to be a nega-
tive correlation, we did not find statistically significant corre-
lation between scores on the EAT and BMI (r =0.067;
p>0.13) on the whole sample (n=500), as well as on the
subsample (r =0.028; p > 0.86; n = 38).

In order to identify female students who met the second
criterion for AN syndrome, we calculated BMI proposed by
the World Health Organization (WHO) in 1995, for those
with symptoms of AN (n = 38) according to the cut-off score
on EAT (Table 3). Among female students with symptoms of
AN on EAT (n = 38), most of them belonged to the category
of optimal weight, while the same number of them belonged
to the category of underweight and overweight.

Based on scores on dimensions of anxiety and avoidan-
ce %, attachment style for every participant was determined.
Using a logarithmic equation, by crossing subscales of
anxiety and avoidance, it was determined which attachment
style is characteristic for each respondent in the sample. Se-
cure attachment style was characterized by achievement of
low scores on both subscales (anxiety and avoidance), while

fearful attachment style was characterized by achievement of
high scores on both subscales. Preoccupied attachment style
was characterized by achieving of high scores on the anxiety
subscale and low scores on the avoidance subscale. Dismis-
sing attachment style was characterized by achieving low
scores on the anxiety subscale and high scores on the avoi-
dance subscale. The frequency and percentages of attach-
ment styles for the entire sample (n = 500) and for the sub-
sample of female students with symptoms of AN (n = 38).
The majority of the respondents were characterized by some
insecure attachment style (60.4%), while the secure attach-
ment style was less represented than might be expected given
that it was a non-clinical population. In the subsample of 38
female students with symptoms of AN (EAT > 30), the inse-
cure attachment style dominated (81.6%), with the most pre-
valent fearful and dismissing style, while significantly less
prevalent was the secure attachment style (Table 4).

In order to determine if there was a significant differen-
ce in the frequency of the attachment styles between the fe-
male students with the symptoms of AN (n = 38) and those
who did not display them, (n=462), we used the Xz-test.
There was a statistically significant difference in the

Table 3

Category of body mass index (BMI) in the subsample of female students with symptoms of anorexia nervosa (n = 38)

Categories of body mass index (BMI), kg/m*

Questionnaire

<17.50 <18.50 18.50-24.99  25.00-29.99  30.00-34.99  35.00-39.99 >40
EAT > 30 1 4 30 4 0 0 0
EAT > 30 = scores that are on Eating Attitude Test greater than 30.
Table 4

Prevalence and frequency of attachment styles for the entire sample (n = 500) and for the subsample of those female
students who manifest symptoms of anorexia nervosa (n = 38)

Attachment styles

Questionnaire - — n
Secure Fearful Preoccupied Dismissing

EAT, n (%) 198 (39.6) 102 (20.4) 32(6.4) 168 (33.6) 500

EAT > 30, n (%) 7 (18.4) 16 (42.1) 3(7.9) 12 (31.6) 38

EAT - Eating Attitude Test; EAT > 30 — scores that are on Eating Attitude Test greater than 30.
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frequency of categories of attachment styles between the fe-
male students who displayed and those who did not display
the symptoms of AN (Pearson y° =14.349; p<0.001;
x=1.07; SD = 0.265).

Univariate analysis of variance was used to examine the
relationship between EAT scores and attachment styles. The
female students with secure attachment style had the lowest
average score on EAT, while those with some insecure attac-
hment styles had higher mean scores, with the highest value
in the female students with preoccupied attachment style
(Table 5).

There is a significant difference in mean scores on the
EAT between the female students with secure, fearful, pre-
occupied and dismissing attachment style. Univariate
analysis of variance indicated that scores on the EAT were
significantly correlated with attachment styles (F =7.873;
p <0.001; df = 3;496). Eta coefficient was 0.202 and indica-
ted was a significant prediction of symptoms of anorexia
nervosa based on attachment styles in the amount of 4.1%,
respectively these were explained variance scores on the
EAT, based on attachment style. There was a statistically si-
gnificant effect of the attachment styles on severity of
symptoms of AN. Scores on Eating attitudes test were
significantly different between the groups of female students
with secure, fearful, preoccupied and dismissive attachment
styles. In order to determine whether there was a significant
difference in scores on the Eating Attitude Test between the

and dismissing attachment styles (value of contrast = 0.0591;
p <0.036; df = 496).

Correlation analysis was used to examine the relations-
hip between EAT scores and perfectionism (Table 6). The
female students with higher scores on the FMPS achieved
higher scores on the EAT. From the six dimensions of per-
fectionism, four were significantly positively correlated with
scores EAT: Concern over mistake, Personal standards, Pa-
rental expectations and Doubts about actions. All the correla-
tions were positive and statistically significant. The female
students with higher perfectionism expressed a tendency to
have unhealthier eating attitudes.

Correlation analysis was used to examine the relationship
between scores on the EAT and total scores on the BSQ. Pear-
son's correlation coefficient (r = 0.388; p <0.001) indicated a si-
gnificant positive correlation between symptoms of anorexia ner-
vosa and concern about body shape. The female students with
higher scores on the BSQ achieved higher scores on the EAT.

Multiple regression analysis was used to determine
whether we could predict symptoms of AN by subscales of
anxiety and avoidance, perfectionism and concerns about
body shape. It indicated a significant linear correlation
between a set of predictor variables — subscales of anxiety
and avoidance, perfectionism and concerns about body sha-
pe, and the criterion variable — symptoms of AN (R = 0.409;
p <0.001; std. error = 10.056). There was a significant pre-
diction of symptoms of AN based on scores on the subscale

Table 5

Minimal, maximal, mean and standard deviation of EAT scores and attachment
styles for the entire sample (n = 500)

EAT

Attachment styles o o < 3D -

Secure 2 59 12.40 7.782 198

Fearful 2 73 17.90 12.628 102

Preoccupied 6 87 18.13 14.940 32

Dismissing 2 81 15.13 11.649 168

EAT - Eating Attitude Test.

Table 6
Correlations between scores on the EAT and scores on the FMPS for the entire sample (n = 500)

Questionnaire FMPS CM PS PE PC D [6)
EAT 0.217%* 0.229%** 0.195%* 0.120%* 0.070 0.111* 0.035

EAT — Eating Attitude Test; FMPS — Frost Multidimensional Perfectionism Scale; CM — Concern
over Mistakes; PS — Personal Standards; PE — Parental Expectations; PC — Parental Criticism;
D — doubts about actions; O — organization; *Correlation significant at the level of 0.05;

**Correlation significant at the level of 0.01.

female students with secure attachment style and the female
students with some insecure attachment styles, we used one
of the post hock tests, analysis of contrast. Based on the re-
sults obtained, we could conclude that there was a significant
difference in mean scores on the EAT between the female
students with secure and fearful attachment styles (value of
contrast = 0.1412; p <0.001; df=496), those with secure
and preoccupied attachment styles (value of con-
trast = 0.1548; p <0.003; df =496) and those with secure

of anxiety and avoidance, perfectionism and body shape per-
ception in the amount of 16.8%.

Table 7 shows beta coefficients of the subscales of
anxiety and avoidance, perfectionism and concern about
body shape as predictors of symptoms of AN.

The results shown in Table 7 indicate that the subscale
of avoidance **, perfectionism * and concern about body
shape ** are significant predictors of symptoms of AN. All
the three beta coefficients had a positive sign, which indi-
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Table 7

Beta coefficients of subscales of anxiety and avoidance, perfectionism and concern about body shape as predictors
of symptoms of anorexia nervosa as predictors of symptoms of anorexia nervosa

Predictors Beta coefficients Significance Correlation Partla.l
correlation
Subscale of anxiety of ECR -0.004 0.935 0.202 -0.004
Subscale of avoidance of ECR 0.087 0.049%* 0.181 0.088
Perfectionism 0.100 0.033* 0.217 0.096
Concern about body shape 0.338 0.000%** 0.388 0.317

ECR - Experience in Close Relationship; *Correlation significant at the level 0.05; **Correlation significant at the level of

0.01.

cated that female students with higher scores on the subscale
of avoidance, Multidimensional Perfectionism Scale and
Body Shape Questionnaire, had higher scores on the Eating
Attitudes Test.

Discussion

The mean score for all the female students (n = 500) on the
EAT is as expected, compared to an average score for the non-
clinical population of 15.6 *'. The prevalence of female students
with symptoms of AN is smaller than findings of other authors —
20% * and some results obtained in a similar study *. An average
result on the FMPS on the student population is higher than re-
sults obtained among the American population **. The mean
score on the BSQ is as expected, compared with the average
score for the non-clinical population of 71.9 **. Average results
on dimensions of ECR are very close to the results on the origi-
nal sample .

The female students with secure attachment style had the
lowest average score on the EAT. In the female students who
reached the result on EAT above criteria for the diagnosis of AN
(n=38), insecure attachment styles predominated (81.6%), with
fearful attachment style (42.1%) as dominant. Our results are in
accordance with the data that secure attachment style represen-
ted significantly lower in the sample of female students with
AN " and that insecure attachment styles associated with more
severe symptoms of AN '"'*'*_Yet, while some authors report
that among women with symptoms of AN the most prevalent
are preoccupied and dismissing attachment styles ' ', in our
sample the most prevalent was the fearful attachment style.

Anorexia nervosa could be, as other self-disorders, the re-
sult of chronic parental difficulty in establishing and maintaining
an empathic relationship with the child *. Disturbed behavior
patterns characteristic of eating disorders may occur as a result
of failure to develop secure relationships that form the basis of
self-regulation and allow a person to gain support *°. The emp-
hasis is on the failure of development of autonomy, the lack of
differentiation in relation to the mother and the search for con-
trol that occurs as a result of inability to cope with separation
and individualization in adolescence *. The period of economic
and cultural transition in Serbia might be a reason for the pa-
rents, as the figures of attachment, to exhibit high levels of
stress, dysfunctional interactions, aggression and denial of the
emotional needs of the child, but also the tendency to overpro-
tect the child. These factors may be associated with insecure at-

tachment styles, which are risk factors of anorexia nervosa. Ne-
gative self-image can affect the attitudes of a person to achieve a
certain standard of beauty and attractive physical appearance
and to gain a sense of security and control. Therefore, maladap-
tive attitudes related to nutrition often represent an attempt to
achieve safety and self-esteem in the area where it may seem ea-
siest to gain control over their lives. Furthermore, the lack of
self-esteem and self-confidence and lack of confidence in other
people can contribute to that person seeking to overcome emoti-
onal problems through dysfunctional eating behaviour and atti-
tudes.

The results of this study indicate that more pronounced
perfectionism is associated with higher expressed symptoms of
AN. As the sample of this study consisted of female students,
our results support other similar findings that perfectionism
presents a potential risk factor for developing AN '*'*, Based
on this positive correlation between perfectionism and
symptoms of AN, we can further assume that perfectionism
influence setting unrealistic standards about physical appea-
rance ' *. We found that symptoms of AN were
significantly correlated with dimensions of maladaptive per-
fectionism — concern over mistakes, parental expectations
and doubts about actions. It should be noted that the dimen-
sion of adaptive perfectionism — personal standards — is also
positively associated with symptoms of AN. These results
were expected, as other authors already found different cor-
relation between symptoms of dysfunctional eating attitudes
and behavior and different dimensions of perfectionism 20,21

During student life, young women in Serbia are
exposed to many pressures, high expectations, and adapting
to a competitive atmosphere. Therefore, female students, in-
fluenced by the high standards set in society and the
expectations that parents often impose, may develop unreali-
stic standards for themselves, which are sometimes perfecti-
onistic. Setting very high and inflexible targets is associated
with similar behaviour in the area of body image and weight.
If they are very strict on themselves, they may exhibit these
characteristics in order to achieve their goals in the area of
physical attractiveness and to reach their desired weight.

A positive correlation between scores on the EAT and
those on the BSQ was expected because many studies repor-
ted the same findings >, Female students who are more
dissatisfied with their appearance and more worried about
their body shape exhibit more symptoms of AN. Many aut-
hors already found that negative self-image represents a po-
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tential risk factor for developing AN ****. The results of our

study are consistent with these findings, considering that fe-
male students who were not concerned about body shape had
the lowest average score on the EAT, while those who were
extremely worried about body shape had the highest average
score on the EAT. Although Lowery et al. ** find that 90% of
female students are concerned about body shape, in our sam-
ple that number is much smaller (28.3%), which deserves
further research in order to explain such discrepancy.

There is a cultural pressure that women should be slim.
The mass media promotes slimness as a symbol of beauty and
success — women represented in the media are generally thin
which is associated with the ideals of attractiveness and the im-
portance of physical appearance of success. Social comparison
with others influences susceptibility to the imposed values in
society. Also, there are many commercials on television and ar-
ticles in women's magazines that are dedicated to effective
weight loss. The ideals of thinness are promoted by peers too,
and those who seek to depart from such ideals are often subject
to teasing. All the above mentioned factors often affect dissatis-
faction with the appearance of young women. Further, they can
affect the development of maladaptive attitudes and habits re-
garding diet in order to achieve these ideals.

In order to prevent symptoms and syndrome of AN in fe-
male students, it would be useful to organize lectures about ea-
ting disorders and educational workshops at universities in Ser-
bia. Taking into account that some female students could be
embarrassed to talk openly about their problems, it would be
useful to create a website where they can find useful information
about AN and professional help through internet-based therapy.
The most important goal would be creation and development of
specialized counseling services, where young women could find
help to cope with problems of anorexia nervosa and eating di-
sorders in general. Specific programs should be focused on en-
hancing emotion regulation skills, including mindfulness and
acceptance and commitment techniques, as well as special tailo-
red forms of cognitive-behavioral techniques for enhancing mo-
re realistic, logic and useful attitudes towards eating, body ima-
ge, themselves in general, others and their surroundings.

Limitations of the study

This study has some limitations, such as non-systematic
measurement of respondents’ height and weight. Also, altho-
ugh we know that external factors, such as influence of the
family, friends, mass media and culture values and pressures
are also very important risk factors for developing AN, our
study was focused only on internal contributing factors. Fur-
ther, the obtained findings are applicable to the female stu-
dents’ population and for better understanding AN, it is
necessary to conduct research in a heterogeneous or clinical
sample. Nevertheless, our results obtained on 500 female
students of the University of Belgrade, provide a reliable ba-
sis for further research and efforts for improving treatment
and prevention of AN symptoms and syndrome.

Conclusion

The majority of female students have a certain form of
insecure attachment style. Those students with insecure atta-
chment style and with higher perfectionism exhibit more
dysfunctional attitudes and unhealthier behavior towards fo-
od. Furthermore, female students who are concerned about
body shape manifest more symptoms characteristic of
anorexia nervosa. The prevalence of anorexia nervosa was
0.2%, but the symptoms of anorexia nervosa were more
frequent and should not be underestimated.

Disturbed eating attitudes and behavior and insecure at-
tachment styles, perfectionism and body shape concerns
were identified as risk factors for anorexia nervosa among
female students, and may serve as an important basis for tar-
geted interventions in the prevention and treatment of
anorexia nervosa in this subpopulation.
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Quality of life of elderly people living in a retirement home

Kvalitet zivota starih osoba koje Zive u gerontoloSkom centru

Sonja Cankovi¢, ErZebet A¢ Nikoli¢, Vesna Mijatovi¢ Jovanovié, Svetlana
Kvrgié¢, Sanja Harhaji, Ivana Radi¢

Institute of Public Health of Vojvodina, Novi Sad, Serbia; Faculty of Medicine,
University of Novi Sad, Novi Sad, Serbia

Abstract

Background/Aim. The World Health Organization
(WHO) identified four broad domains as being universally rel-
evant to the quality of life, namely physical, and psychological
health, social relationships, and environment. The aim of this
study was to assess the relationship between sociodemographic
characteristics and quality of life of old people. Methods. The
Wortld Health Organization Quality of Life BREF question-
naire (WHOQOL-BREF) was used to assess quality of life on
a random sample of 200 people aged 60 years and over who
lived in the Retitement Home in Novi Sad. Items within the
questionnaire were organized into four domains: physical, psy-
chological, social relationships and environment. Results. The
majority of the participants were women (69.8%). The mean
age was 79.2 years (SD = 6.6 years). Most of them were wid-
owed (73.4%). More than two thirds of participants (68.8%)
reported that they were ill at that moment and almost half of
them (48.8%) had cardiovascular, 18.5% musculoskeletal, 9.6%
endocrine and 5.9% neurological disease. In the social relations
domain scores were lower in males (¢ = 2.4; p = 0.017). Scores
of other domains did not differ significantly with regard to the
age, educational level and the marital status of the participants.
Participants who reported the presence of a disease had signifi-
cantly lower mean scores of physical, psychological and envi-
ronment domain. Conclusion. The presence of disease is a
relevant factor for quality of life, whereas age, education and
marital status do not reflect on physical health, psychological
and environmental domain of quality of life.

Key words:
aged; homes for the aged; quality of life;
questionnaires; serbia.

Apstrakt

Uvod/Cilj. Svetska zdravstvena otganizacija je identifikovala
Cetiri osnovna domena povezana sa kvalitetom Zivota: fizicko i
psiholosko zdravlje, socijalne veze i okolina. Cilj rada bio je da
se utvrdi povezanost izmedu sociodemografskih karakteristika i
kvaliteta Zivota starih osoba. Metode. Za procenu kvaliteta Zi-
vota koriscen je upitnik Svetske zdravstvene organizacije o kva-
litetu zivota — kratka verzija (The World Health Onganization
Quality of Life BREF questionnaire — WHOQOL-BREF) na slu-
¢ajnom uzorku od 200 osoba starosti 60 i vise godina koje Zive
u Gerontoloskom centru u Novom Sadu. Pitanja u upitniku bi-
la su organizovana u Cetiri celine: fizicko i psiholosko zdravlje,
socijalne veze i okolina. Rezultati. Vecina ispitanika bile su
osobe Zenskog pola (69,8%0). Prose¢na starost iznosila je 79,2
godine (SD = 6,6 godina). Najvise je bilo udovaca i udovica
(73,4%). Vise od dve trecine ispitanika (68,8%) izjavilo je da su
u trenutku istrazivanja bili bolesni, a skoro polovina njih
(48,8%0) imala je kardiovaskularnu bolest, 18,5% misi¢nokosta-
nu, 9,6% bolest endoktinih Zlezda i 5,9% neurolosku bolest. U
domenu socijalnih veza skorovi su bili nizi kod muskaraca
(t=24; p = 0,017). Drugi skorovi nisu se znacajno razlikovali u
odnosu na starost, nivo obrazovanja i bracni status ispitanika.
Ispitanici koji su izjavili da su bolesni imali su znacajno nize
srednje vrednosti skora fizickog i psiholoskog zdravlja i dome-
na okoline. Zaklju€ak. Prisustvo bolesti je znacajan faktor koji
uti¢e na kvalitet Zivota, pri cemu starost, obrazovanje i brac¢ni
status ne uticu na domen fizickog i psiholoskog zdravlja i do-
men okoline kvaliteta Zivota.

Kljucne reci:
stare osobe; staraCki domovi; kvalitet Zivota; upitnici;
srbija.

Introduction

Quality of life (QoL) is not a new concept. Jonathan
Swift noted that every man desires to live long, but no man
wishes to be old. Isaac Stern had expressed a similar state-
ment when he advised that everyone should die young, but

they should delay it as long as possible . The core of the
QoL concept is to understand a human being and its needs,
from different perspectives, keeping in mind that a human
being is in constant interaction with the surroundings, accor-
ding to the holistic-ecological approach *. Quality of life
spans a broad range of topics and disciplines. It is made up

Correspondence to: Erzebet A¢ Nikoli¢, Futoska 121, 21 000 Novi Sad, Serbia. Phone: +381 21 489 7846, +381 64 563 519.

E-mail: sonja.cankovic@izjzv.org.rs



Vol. 73, No. 1

VOJNOSANITETSKI PREGLED

Page 43

of both positive and negative experiences and affect. It is a
dynamic concept, which poses further challenges for measu-
rement °. After a long scientific discussion, quality of life is
still a concept which is difficult to define. The World Health
Organization (WHO) Quality of Life Group developed a de-
finition frequently used in theoretical framework. WHO de-
fines quality of life as an individual’s perception of their po-
sition in life in the context of the culture and value systems
in which they live, and in relation to their goals,
expectations, standards and concerns. It is a broad ranging
concept, incorporating in a complex way a person’s beliefs
and relationship to salient features in the environment *.

Ageing is unprecedented, a process without parallel in the
history of humanity. At the world level, the number of older per-
sons is expected to exceed the number of children for the first
time in 2045. In the more developed regions, where population
ageing is far advanced, the number of children dropped below
that of older persons in 1998. It is an enduring process. Since
1950, the proportion of older persons has been rising steadily,
passing from 8% in 1950 to 11% in 2009, and is expected to re-
ach 22% in 2050 °. People in Europe are older than any other
world region. According to the United Nations Population Fund,
2012 in Serbia people over 60 accounted for 20.5% and are
expected to increase to 32.2% in 2050 °. The ageing of populati-
on in Serbia, as well as the whole world population, is the prob-
lem which we have to face with.

The elderly in the future will undoubtedly suffer from a
variety of diseases leading to disability and reduced quality
of life ". The interests of the elderly and improving the
quality of life in this age, including their health concerns, ne-
ed to be a priority in the coming years.

Bilgili and Arpact ® in a recent study stated that QoL of
elderly people needs to be more analyzed, since the majority
of recent studies were focused on instrument psychometric
characteristics and less on QoL of this population group.

The aim of this study was to assess the relationship
between the socio-demographic characteristics and the
quality of life of old people living in retirement home.

Methods

The study was conducted in 2009 on a sample of 200 peo-
ple, representing 25% of the total number of residents of The
Retirement Home. Systematic random sample (k =4) was used
in this study. Through random selection, every fourth person
from the list of residents of The Retirement Home, which satis-
fied the criteria, was chosen to participate in this research. The
criteria were: aged 60 years or older, able to communicate and
oriented in all three directions, the respondent not situated in the
stationary part of the home. Data was collected through
interviews done by researchers. Ethical approval was obtained
from the Faculty of Medicine in Novi Sad. A letter of introduc-
tion describing the study was given and a written informed con-
sent was obtained from all the participants before interviewed
questioning with the WHOQOL-BREF questionnaire.

The Bosnian-Croatian-Serbian version of WHOQOL-
BREF was used in this study and this language version was ob-
tained from The WHOQOL Group. The WHOQOL-BREEF is an

abbreviated 26-item version of the WHOQOL-100 and it is ba-
sed on four domain structure (Physical health, Psychological,
Social relationships and Environment). Each domain includes
three to eight items. Moreover, two questions yield information
on the global QoL, and health satisfaction. Each item is based
upon self-report and scored on a 5-point Likert scale. The scores
are transformed on a scale from 0 to 100 (higher score points to
better quality of life). The time frame for responses was the pre-
vious two weeks. An additional 6 questions were included con-
cerning sociodemographic characteristics such as age, gender,
marital status and educational level, as well as the present health
status. The results from 23 countries showed good internal
consistency reliability and construct validity for the international
WHOQOL-BREF questionnaire °. The sensitivity of the
questionnaire for assessing quality of life of elderly people who
living in the retirement home was tested by examining the
validity and reliability. It is a valid and reliable quality of life in-
strument for older people .

Statistical analysis was performed using the statistical pac-
kage SPSS 14.0 for Windows. Results are given as mean value
and proportion. Differences in sample means were tested by
Student’s t-test (to compare means of the two groups) and
ANOVA (to test differences between more than two groups).
The level of statistical significance was set at p < 0.05.

Results

Of the 200 subjects interviewed, 199 were analyzed
(one case was deleted with more than 20% missing data).
Table 1 shows sociodemographic characteristics as well as
the presence of disease in the study group.

Table 1
Distribution of the sociodemographic characteristics and
the presence of disease in the study group

Sociodemographic characteristics n (%)
Sex

male 60 (30.2)

female 139 (69.8)
Age (years)

60-69 20 (10.1)

70-79 71 (35.7)

>80 108 (54.3)
Education

none at all, primary school 80 (40.6)

high school no degree 31 (15.8)

high school degree 49 (24.6)

college degree and above 37 (18.7)
Marital status

separated, divorced 34 (17.1)

with partner 19 (9.5)

widowed 146 (73.4)
Presence of disease

yes 137 (68.8)

no 62 (31.2)

The majority of participants were women (69.8%). The hig-
hest percentage of respondents was found in the age group
80+ (54.3%). The mean age was 79.2 years (SD = 6.6, range
63-97 years). With regard to education level, 40.6% indica-
ted no education or primary school, 15.8% high school
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without degree, 24.6% high school degree and 18.7% college
degree and above. Most of them were widowed (73.4%).
More than two thirds of participants (68.8%) reported that
they were ill at that moment and almost half of them (48.8%)
had a cardiovascular disease, 18.5% a musculoskeletal, 9.6%
endocrine and 5.9% a neurological disease. The most
frequently reported diagnosis was angina pectoris (15.6%).
Scores were lower in males in the social relations do-
main (t=2.4; p=0.017). The scores of the other three doma-
ins (physical health, psychological and environment) as well
as total score did not differ significantly with regard to the
gender. There was no significant association between age,
educational level, marital status of participants and scores of
all domains. The participants who reported the presence of a
disease had significantly lower mean scores of the physical
health (t=5.2; p=0.000), psychological health (t=3.1;
p =0.002), and environment domain (t=2.2; p=0.029) and
total WHOQOL-BREEF score (t =3.7; p = 0.000) (Table 2).

Our study examined the quality of life of elderly people
living in a retirement home. The study included respondents
who use this facility primarily as a residence place and they
are capable to take care of themselves independently.
However, we should take into account the specific characteris-
tics of life in the community, therefore the findings cannot be
completely generalized to the whole population of old people,
or it should be done with caution.

In this study one of three respondents considered himself
healthy. The most frequently reported diagnoses were from the
cardiovascular diseases group. A similar result was obtained in
a study performed on elderly people living in rural areas in
Turkey. Almost one third of the elderly had no medically dia-
gnosed chronic disease, while the three most frequently occur-
ring chronic diseases were hypertension, rheumatism-related
diseases and diabetes ''. A Taiwan study showed that 10% of
the elderly had no medically diagnosed diseases and the most
frequent disease were hypertension, stroke, musculo-skeletal

Table 2

Mean score of all domains and the World Health Organization Quality of life — BREF questionnaire (WHOQOL-
BREF) sociodemographic characteristics, and the presence of disease in the study group

Domains mean score

Sociodemographic Physical

characteristics health Psychological health  Social relations Environment WHOQOL-BREF
Sex
male 70.0 68.5 60.7 71.2 67.6
female 64.7 63.7 67.8 66.4 65.6
t 1.75 1.53 2.4 1.9 0.84
p 0.082 0.126 0.017 0.056 0.401
Age (yars)
60-69 66.9 66.7 64.8 66.7 66.3
70-79 66.1 64.9 65.1 68.0 65.9
=80 66.4 64.9 66.2 67.9 66.3
F 0.01 0.06 0.08 0.05 0.02
0.987 0.937 0.919 0.946 0.978
Education
none at all, primary school 63.1 62.9 65.2 65.5 64.0
high school no degree 73.8 67.4 71.8 70.4 70.8
high school degree 67.7 65.4 64.8 69.6 66.9
college degree and above 65.8 66.9 62.5 68.2 65.8
F 2.3 0.54 1.4 1.0 1.44
p 0.075 0.655 0.252 0.393 0.231
Marital status
separated, divorced 67.9 67.8 64.5 68.2 67.1
with partner 64.7 68.2 64.2 70.4 66.9
widowed 66.2 64.1 66.1 67.4 65.9
F 0.17 0.19 0.14 0.3 0.1
0.837 0.489 0.869 0.752 0.898
Presence of disease
yes 61.8 62.2 64.3 66.2 63.5
no 76.4 71.5 68.6 71.6 72.0
t 5.2 3.1 1.4 22 3.7
p 0.000 0.002 0.147 0.029 0.000

t — Student’s t-test; F — ANOVA.

Discussion

Aging causes health and social problems. It means that
elderly people have to deal with certain obstacles and difficul-
ties. In addition, there is a lack of everyday activities and the
quality of life begins to decline ''. However, there are studies
which reported a higher quality of life in the elderly compared
with younger people '> .

diseases and diabetes '*. Participants who had some kind of di-
sease scored all domains but social relations significantly
lower than those who had not.

Considering gender differences, only the social relati-
ons domain was significantly lower in men. Scores of other
domains were higher in men, but the difference was not sig-
nificant. Barua et al. ' revealed that scores of all four doma-
ins had not been affected by gender. A study conducted in
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Austria on persons aged 57-70 and older than 70 showed
that women from a younger age group had higher values of
the physical health domain, compared to men, in contrast to
women older than 70 years, but in both cases difference was
not significant '°. Other studies confirmed that values of this
domain were statistically higher in men '"'7. The same result
considering psychological health domain was reported in the
literature "> '*'®. On the other hand, women had lower values
of this domain in the study of Arslantas et al. ''. Scientists
discovered that the loss of physical ability is more expressed
in old aged women and this often can lead to depression ' *’.
How important the gender difference is in quality of life was
discussed in a study of Kirchengast and Haslinger '® who fo-
und that older women, especially those aged over 70 years,
were more likely to live alone; of these women 47.6% were
widowed. In contrast, only 5.4% males same age, like the
female group, lived without a partner and only 2.7% were
widowed. Besides that, women had significantly less stable
employment histories, lower income, and lower pensions
than men. All of these factors can cause disorders in the
psychological sphere of the quality of life.

Contrast to our results, gender did not affect the social rela-
tions domain in several studies ' '>"". Consistent with previous
research the environmental domain score did not differ
significantly according to gender " '°. Also, environment doma-
in did not show differences between groups concerning other
sociodemographic characteristics, probably due to the fact that
all participants live in retirement home, therefore they probably
have the same living condition, have same opportunity for leisu-
re, similar means of transportation and health services.

There were no statistically significant differences in the
average values of the physical health domain according to
age in this study, although the opposite could have been
expected on the basis of the results of the previous research.
Older age is associated with the deterioration of physical abi-
lities that has an affect on the quality of life ' "> . Our re-
sults suggest that older adults were able to actively adjust the
physical changes that appear with aging and kept a positive
attitude towards it. On the other hand, the respondents from
our study lacked positive feelings, or thought they did not
know how to enjoy life. There were no statistically signifi-
cant differences in mean values of psychological health do-
main according to the age group even though the youngest
group (60—69 years) had the highest value. Perhaps it could
be explained by the fact that significant changes in life and
psychological adaptation on new situation appear by the age
of 65, therefore all later changes are of less importance.

Social factors such as social integration, having a pur-
pose in life and community affiliation were identified as very
important factors for the quality of life in older people *'.

Other factors include self-esteem, a sense of their personality
and their identity, sense of control, and spiritual well-being.
These concepts are important for older people, giving them a
positive view of themselves, and have an impact on the rela-
tionship with their friends and family in their activities. It is
also important to their ability to handle, adapt to change and
make sense of their life . Higher-level social companions-
hip was associated with the development of less depressi-
on . The social relations domain was represented with
only 3 items (personal relationships, social support and
sexual activity). The sexual activity item had the lowest res-
ponse rate in the whole questionnaire (60%), similar to pre-
vious research '* **. The average age of participants (79.2
years) could be cause of the low response rate of this item,
moreover 73.4% of them were widowed, but cultural and
psychological elements also cannot be omitted.

In our study, educational level did not have influence
on the quality of life of old people living in a retirement ho-
me. The same conclusion was in made the previous research
done in geriatric population ' *°.

Marital status was not associated with significant chan-
ges in the quality of life in our study. Hagedoorn et al. *
deeply explained the role of marriage. It seems that marriage
does not protect the elderly from psychological pain, and
widows are apparently able to adapt well to their new role as
an individual. No doubt that marriage has its advantages
(spouse support, friendship and self-esteem), especially if
marriage is harmonious, however, these benefits do not
explain the higher levels of distress among single people.
Singles also have lasting and significant interpersonal relati-
onships from which they can gain the benefit. It can
cautiously be concluded that marriage can be harmful if peo-
ple feel undervalued and dissatisfied in marriage *.

There are several limitations of the study. It included
only the residents of retirement home, not the general popu-
lation aged 60 and more.

The participants in our study were mostly from the gro-
up 80 or older and widowed. But, despite the limitation, the
authors wish to emphasize that this topic is less explored in
Serbia, therefore, any contribution is a step forward in efforts
to improve quality of life of elderly. The results also provide
the basis for those wishing to use WHOQOL-BREEF instru-
ment to investigate the quality of life of elderly.

Conclusion

The presence of disease is a relevant factor for quality
of life, whereas age, education and marital status do not re-
flect on physical health, psychological health and environ-
mental domain of quality of life.
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Choice of root canal irrigants by Serbian dental practitioners

Izbor rastvora za ispiranje kanala korena od strane stomatologa u Srbiji
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Abstract

Background/Aim. Root canal treatment is considered to be
the one of the most important procedures in endodontic
treatment. To irrigate the root canal it is most common to use
sodium hypochlorite (NaOCI), chlorhexodine, ethylenediami-
netetraacetic acid (EDTA), local anesthetic solution, while the
most used in Serbia is hydrogen peroxide (H2Oy). The aim of
this survey was to teveal the preferred root canal irrigants used
by general dental practitioners in Serbia and to determine the
influence of the continuing education program, delivered over
the 3-year observation period, on work habits of dental practi-
tioners. This was the first comprehensive survey of this nature
catried out in Serbia. Methods. The survey was conducted in
two instances, a 4-month observation period each, from No-
vember 1, 2009 to March 1, 2010 and from November 1, 2012
to March 1, 2013. Internet Web Page Survey was posted on the
official web site of the Serbian Association of Private Dentists.
In the first survey, 569 completed questionnaires were sub-
jected to analysis. In the next attempt (3 years later), the survey
was launched again and 615 completed questionnaires were
analyzed using the same criteria. The statistical analysis was car-
ried out with simple descriptive statistics applying the y2 test,
at a significance level of p < 0.05. Results. The first survey in-
cluded 569 dental practitioners, while 3 years later the number
of them was 615. Analyzing the questionnaires revealed the
number of 10 to 30 interventins on the root canal montly. The
most commonly used irrigant solution was H,O; in 2009, while
in 2012 it was yet HyO;, but also NaOCI, chlorhexodine, and a
little less EDTA. Conclusion. This study shows significant
changes in the irrigation protocol applied in Serbian dental
community. After 3 years of observation, NaOCl became
widely accepted as the irrigant of choice, whereas HyO, lost its
popularity.

Key words:
tooth, root; irrigation; serbia; questionnaires; education,
medical.

Apstrakt

Uvod/Cilj. Lecenje korenskog kanala smatra se jednim od najva-
znijih koraka u endodontskom lecenju. Za ispiranje korenskog ka-
nala najcesce se koriste natrijum-hipohlorit (NaOCI), hlor-heksidin,
etilen-diaminotetrasiréetna kiselina (EDTA), lokalni anestetik, a u
Stbiji najéesée vodonik peroksid (H2O»). Cilj ovog istrazivanja bio
je da se odrede primarni irigacioni rastvori koje kotiste opsti sto-
molozi u Stbiji, kao i da se utvrdi mogudi uticaj kontinuiranog ob-
razovanja na svakodnevne procedure endodontske terapije u toku
3-godisnjeg opservacionog petioda. Ovo je prva anketa ove vrste i
ovog obima izvedena na teritoriji Srbije. Metode. Istrazivanje je
sprovedeno prikupljanjem podataka u dva Cetveromese¢na petio-
da, od 1. novembra 2009. godine do 1. marta 2010. godine i od 1.
novembra 2012. do 1. marta 2013. godine. Anketni obrazac bio je
postavljen na zvanicni WEB portal Srpskog udruzenja privatnih
stomatologa, i sadrzao je 90 pitanja vezanih za godine bavljenja
praksom, tehnike i instrumente vezane za proceduru, kao i za vrstu
koris¢enih irigacionih rastvora. U okviru prve ankete analizirano je
569 popunjenih upitnika. Tri godine kasnije, u ponovljenom istra-
Zivanju, istim setom kriterijuma analizirano je 615 popunjenih ob-
razaca. Statisticka analiza sprovedena je jednostavnom deskriptiv-
nom statistikom, y2- testom, sa nivoom znacajnosti od p < 0.05.
Rezultati. U prvoj anketi ucestvovalo je 569 stomatologa, a nakon
tri godine 615. Analiza upitnika pokazala je da je broj intervencija
na korenskom kanalu iznosio od 10 do 30 mesecno. Najcesée ko-
ri$éen rastvor za irigaciju bio je HxO,u 2009. godini, a 2012. godi-
ne on se jos$ uvek cesto koristio kao rastvor za ispiranje, ali, takode,
kotiséeni su u ve¢em obimu i NaOCI, hlorheksidin, a nesto manje i
EDTA. Zakljucak. Studija je ukazala na znacajne promene u pri-
meni irigacionog protokola medu stpskim stomotolozima. Po iste-
ku 3-godisnjeg opsetvacionog perioda, NaOCl je postao siroko ra-
sprostranjeno, preferentno irigaciono sredstvo, dok je HoO, izgu-
bio na popularnosti.

Kljuéne redi:
zub, korenski kanal; lavaZa; stbija; upitnici; edukacija,
medicinska.
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Introduction

Root canal treatment (RCT) is considered to be the essen-
tial element of dental services delivered to the population in de-
veloped countries. Various investigations were carried out to
explore the standards and trends of endodontic treatment per-
formed by general dental practitioners worldwide . However,
the data on the attitude of general dental practitioners toward va-
rious aspects of endodontic treatment in developing countries
are still scarce and/or inadequate.

Irrigation of root canal system is recognized as one of the
most important steps, and the most critical one during endodon-
tic treatment. Despite modern technologies and equipment, more
than one third of the root canal surface can be left uninstrumen-
ted '°. The residuals of necrotic or vital tissue within the root ca-
nal space are the main etiological causes of endodontic failures,
and therefore the irrigation protocol plays a key role in disinfec-
tion of the root canal space. As there is still no ideal root canal
irrigant described by Zehnder ', many kinds of endodontic irri-
gants have been investigated and none of them has been able to
exhibit all the desired properties.

Sodium hypochlorite (NaOCl) seems to be the most popu-
lar irrigant, since it has a broad antibacterial spectrum, while al-
50 possessing some ability to inactivate endotoxins ' '*. There-
fore, NaOCl remains the irrigant of choice worldwide in spite of
its high toxicity, inability to completely remove the smear layer,
and very unpleasant taste to patients. However, antibacterial trait
of 2% chlorhexidine * has made it one of commonly used en-
dodontic irrigants. Ethylenediaminetetraacetic acid (EDTA), a
chelating agent that helps in removing the inorganic component
of the smear layer ", is also known as one of frequently applied
root canal irrigants "°. Local anesthetic solution has been repor-
ted as routinely used endodontic irrigant amongst some dentists
in UK ", while hydrogen peroxide of 3% was popular and
widely used amongst Serbian dentists in Serbia previously '*'”.

In spite of the progress that academic teaching and endo-
dontic societies have made so far in this field of growing inte-
rest, there is a lack of relevant information regarding the atti-
tude of general dental practitioners towards irrigation protocol.
What still remains unknown is how far the changes in endo-
dontics have been incorporated into daily practice of private
surgeries and public hospitals in Serbia. So far, there have be-
en neither surveys nor researches concerning endodontics sta-
ndards and general attitude toward root canal treatment in Ser-
bian dental community.

The aim of this survey was to reveal the preferred root ca-
nal irrigants used by general dental practitioners in Serbia and to
determine the influence of continuing educational program, de-
livered over the 3-year observation period, on work habits of
dental practitioners. This was the first comprehensive survey of
this nature carried out in Serbia.

Methods

This longitudinal survey was designed to cover some im-
portant aspects of endodontics. The appropriate questionnaire
was designed of 90 questions that comprised the following
items: main professional activity, years of professional activity,

willingness to perform endodontics, reasons not to perform root
canal treatment, details on working environment and equipment,
use of rubber dam, applied root-canal preparation techniques,
choice of instruments, sterilization procedures, choice of root-
canal irrigant, utilization and choice of intracanal medication,
etc.

For the purpose of this particular part of investigation, only
questions related to selection of root canal irrigants were
extracted and analyzed.

Internet Web Page Survey was posted on the official web
site of the Serbian Association of Private Dentists, easily acces-
sible to all its members (http://www.privstom.org.rs). An
introductory cover letter that clearly stated the purpose of the
survey was followed by the questionnaire designed to provide
reliable answers to the research questions raised. Data were col-
lected during the four-month observation period starting from
November 1, 2009 to March 1, 2010 and then from the Novem-
ber 1, 2012 to March 1, 2013. In order to make a more detailed
comparison of the data, the sample obtained from both surveys
was divided into groups defined by the years of professional
experience as follows: group 1 (less than a year of professional
experience); group 2 (2-5 years); group 3 (5-10 years); group 4
(10-15 years), group 5 (15-20 years), and group 6 (more than
20 years of clinical practice).

The data were presented by tables and figures. Mean
values of endodontic treatments obtained in the two observa-
tion periods were calculated using the Students t-test. Com-
parison of RCTs in relation to the type of irrigants was per-
formed with ANOVA test. A difference between the groups
was determined by post hoc analysis. Comparison of
frequency was performed with nonparametric y2-test. A cor-
relation between the number of RCTs and years of professi-
onal experience was performed by Pearson and Spearman
correlation. Statistical analysis was performed with the SPSS
(version 18) at a significance level p < 0.05.

Results

In the first survey, 569 completed questionnaires were
obtained and subjected to analysis. In the next attempt (three
years later), the survey was launched again and 615 obtained
questionnaires were analyzed using the same criteria. There
were 369 repeated respondents who were surveyed in both
observation attempts.

Responses were obtained from the different groups of
participants clustered by the years of professional experience.
It is obvious that the respondents were not evenly distributed
in terms of the elapsed professional experience. By observing
the obtained statistical sample of 1,184 respondents in total
(569 in 2009 and 615 in 2012), it can be noticed that the
majority of the respondents had professional expereince from
6-10 years: 45.3% in 2009 and 36.7% in 2012 (Figure 1).

There was a wide variation in the number of root canal
treatments (RCTs) performed per month ranging from less
than 10 to over 30. The average number of RCTs in 2009
was 15.36 £ 5.94, and it was statistically nonsignificant when
compared to the avarage number of RCTs in 2012 : 15.12 £+
7.03 (t = 0.586; p = 0.558). However, there was a significant
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correlation between the number of RCTs and years of proffe-
sional experience in 2009 (r = 0.523; p < 0.001), and that cor-
relation was almost the same in 2012 (r = 0.302; p < 0.001).
Almost all experienced dentists stated that they have comple-
ted between 10 and 30 root canal treatments each month in
2009, as well as in 2012 (Table 1).

perod

M 2009
BEzoiz

50.0%

40.0%

Percent

25 610 11-16 16-20
Professional experience (years)

Fig 1 — Distribution of the respondents according to years of
professional experience.

The most popular irrigant in the first survey was
hydrogen peroxide, and it was used by all respondents regar-
dless of their years of professional experience. Its use was
significantly greater than that of any other solution (p < 0.001).
It was highly significant that in the 3 groups (with professional
experience from 6 to 20 years) hydrogen peroxide was the
only irrigant for root canal treatment. The most experienced
practitioners (group 6), and very young dentists (group 1) used
broader variety of solutions in the irrigation protocol than the
other groups. The respondents with professional experience of
less than one year also used chlorhexidine and EDTA.

NaOCl was used as root canal irrigans only among dentists
with 2-5 years of professional experience (25.8%) (Figure 2).

None of the respondents declared the use of either MTAD
(a mixture of doxycycline, citric acid and a detergent) or artifici-
al saliva as a root canal irrigant.

However, in the second survey, the ratio between the use
of hydrogen peroxide and sodium hypochlorite significantly
changed since NaOCl became the most popular irrigant in all
the groups (p < 0.001). Hydrogen peroxide was still popular
among all the respondents, but significantly less than in the
previous survey (p < 0.001) (Figure 2). The second survey also
revealed the increased use of chlorhexidine, especially in the
first group comprising young dentists. More than 10% of den-
tists in the third group started to use chlorhexidine during the

Table 1
Frequency and the number of root canal treatments (RCT) according to years of professional experience
Years of RCT/month
professional activity <1 2-5 6-10 11-15 16-20 21+ Total p
2009, n (%)
<10 60 (100.0) 48 (72.7) 36 (14.0) 32(57.1) 0(0.0) 0(0.0) 176 (30.9)
10-30 0 (0.0) 18 (27.3 222 (86.0) 24 (42.9) 72(100.0)  57(100.0) 393 (69.1) <0.001
2012, n (%)
<10 45 (100.0) 36 (66.7) 30 (13.3) 67 (55.8) 22 (24.2) 0(0.0) 200 (32.5)
10-30 0 (0.0) 18 (33.3) 196 (86.7) 53 (44.2) 69 (75.8) 79(100.0)  415(67.5) <0.001
period: 2009 period: 2012
W H202 W 202
100.0%7 ] NaCCl 100.0%7 [E NaoC|

O] Chlothexidine
W EDTA

80.0%7
60.0%—

0.0% T | | |

40,08
20,05
T
<1 2.5 6-10  11-15  16-20 214
Professional experience (years)

Percent

O] Chlcrhexidine
W EDTA

80.0%

60.0%—

Percent

40.0%7

20.0%

0.0%—
<l 2-5 6-10 11-15 16-20 21+

Professional experience (years)

Fig. 2 — Preferred root canal irrigants per respondent groups.
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observatio period. EDTA did gain minor popularity, but far
behind NaOCl.

In the 2009 research, the majority of dentists who used
sodium hypochlorite (57%) chose the full-strength concentra-
tion (> 5.0%). Three years later, only 6.2% of all the respon-
dents used full-strength NaOCI concentrations, which is an
obvious statistically significant difference. (x> =107,9; p <
0,001). In the second survey, the use of concentration of 2.5%
was significantly greater than in the previous survey (59% Vs
18.3%, respectively; y* = 35.30; p < 0.001) (Table 2) .

Table 2
Preferred concentration (%) of sodium hypochlorite
(NaOCl)

Concentration of Dentists(%)

NaOCl (%) 2009 2012
1.5 30.00 34.80
25 18.33 59.03
5.0 51.67 6.17

None of the dentists reported using rubber dam routinely.
There were 7 (1.23%) respondents who stated that they
occasionally used rubber dam for endodontic treatment in
2009. In the repeated survey this number was almost the same,
8 respondents (1.3%). There was no correlation between its
use and years of professional experience, and it was an insigni-
ficant factor to be correlated with the choice of root canal irri-
gants.

Discussion

This survey encompassed 569 licensed general dental
practitioners in 2009, and 615 general dental practitioners in
2013 and thus provided a large basis for the research (it should
be noted that there were less than 6,000 licensed dental practi-
tioners in Serbia during the entire observation period). Thus,
the number of respondents in both surveys was at least double
compared to other dental communities where similar surveys
were previously employed: 602 questioners were analyzed in
an endo survey in Turkey ', 131 replies were collected from an
endodontic survey in North Jordan °, 343 valid responses were
processed from questionnaires of endo survey from Hong
Kong *, whereas less than 300 answers were obtained from a
Flemish survey °, and 205 dentists were surveyed in a pilot
study from Saudi Arabia '®.

The respondents with professional experience ranging
from 6 to 15 years (groups 3 and 4) comprised more than
half of total respondents in both the first and the second
survey, similarly to the findings of a Turkish endodontic
survey from 2012 '. The most of the responses came from
the group with professional experience from 10 to 15 years.
The same trend was noticeable in some other previously
mentioned investigations ">. In the second survey, the num-
ber of respondents in this specific group doubled. The pros-
pective reason could be a natural migration of practitioners
from the group 3 (as defined in the survey of 2009) to the
next one. The number of responses among predefined gro-
ups (according to the years of professional experience) was
not evenly distributed, and the number of responses in each

of the groups might not reflect the present state in the Serbi-
an dental community. It rather highlights the fraction of den-
tal practitioners that regularly take part in continuing educa-
tion programs, and those with more than average exposure to
the modern IT technologies.

The average number of RCTs in both periods was al-
most the same, and it was quite similar to findings from rese-
arch conducted in Turkey ' (15 vs 12.8 RCTs per month).
However, there was a significant correlation between the
number of RCTs and years of professional experience in
both periods, which is in contrast to findings from the survey
mentioned above, where no correlation was found between
the number of RCTs and the age of the practitioners. In our
study, the practitioners working more than 16 years perfor-
med significantly more RCTs than others. It appears that
experienced practitioners could be better supplied with mo-
dern endodontic instruments and technology (e.g. rotary en-
do). Moreover, their experience-based self-confidence could
play a considerable role in this matter. In the same manner,
experienced practitioners could accomplish more specific
trainings on endodontics techniques.

The most popular irrigating solution in the first survey
from 2009 was H,0,. At that time, the usage of hydrogen
peroxide was significantly greater than the usage of any ot-
her solution (p < 0.05). It was revealed that 89.46% of the re-
spondents used hydrogen peroxide, whereas only 8.9% of
them chose NaOClI. In the past, hydrogen peroxide was po-
pular amongst European dentists '°, but in recent years it has
been seldom applied. It has been reported to be in frequent
use only in a survey from North Jordan °. In the first observa-
tion period we found significant differences in the choice of
irrigating solutions employed among the observed groups,
which is in contrast to findings from endodontic survey in
North Jordan °, where professional experience was not repor-
ted to influence the irrigation habits. There is a considerably
large group of Serbian dentists who exclusively used
hydrogen peroxide for root canal irrigation. High popularity
of H,0, in Serbian dental community cannot be explained by
low price, as NaOCl is considerably cheaper. However, it has
been the choice of preference amongst general dental practi-
tioners in Serbia for many years now. There is no rational
explanation for this finding, and one of the reasons could be
the habits from the past and educational inconsistencies of
undergraduate curricula in temporal domain.

Three years later, the repeated survey showed an
extremely changed choice of irrigants used, and NaOCl beca-
me the dominant irrigation solution. These new findings are
consistent with findings from similar studies: approximately
70% of dentists used NaOCl in a survey from Saudi Arabia,
over 60% of surveyed dentists in Hong Kong used NaOCl, a
survey conducted in Australia reported that 94% of endodon-
tists used sodium hypochlorite, and a survey performed in
North Jordan reported that 32.9% of general dentist used sodi-
um hypochlorite. In some other studies the selection of irrigant
could be associated with the use of rubber dam, as it was fo-
und that 70% of rubber dam users among British dentists irri-
gated with sodium hypochlorite, whilst non-users tended to
use local anesthetic solution '°. Regarding our study, after the
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second observation period, we found that the vast majority of
our respondents were non-users of rubber dam but all of them
used sodium hypochlorite. A similar attitude toward using so-
dium hypochlorite without using rubber dam for isolation was
also reported amongst Flemish dentists ®. The reasons for such
ignoring rubber dam in the Serbian dental community could be
addressed primary to insufficient education in the undergradu-
ate teaching curriculum, inadequate skills, and lack of training,
following by high cost, extra time, and prospective patient’s
consent. The use of sodium hypochlorite, especially in full
strength concentration, without rubber dam isolation, presents
a potentionaly dangerous practice in the use of such irritant ir-
rigation solutions.

In the second observation period, chlorhexidine also gai-
ned popularity, but ranked far behind NaOCI. Chlorhexidine
was used by very young and very experienced dentists. A
greater popularity f chlorhexidine could be explained by its
significantly lower toxicity compared to NaOCI, and
significantly prolonged shelf life. EDTA is clearly the least
applied irrigant in both surveys. That might be due to its
relatively high cost and lack of availability on the local market.
However, actual reasons for that are yet to be investigated.

The study also revealed a change in the preferred con-
centration of NaOCI that was applied by the vast majority of
dental practitioners in the repeated survey. After the 3-year
observation period, the most frequent percentage of NaOCl
appeared to be 2.5%, and that might be influenced by conti-
nuing educational programs during the 3-year observation
period, since that concentration is in accordance with noticed
trends worldwide.

This drastic change in preferred irrigant after only 3
years that elapsed between the two studies could be a
consequence of delivered programs of continuing education
that influenced attendants and brought them closer to
contemporary endodontic trends. During the observation pe-
riod, 237 workshops accredited by the Health Council of
Serbia were designed and delivered by the members of teac-
hing staff from dental schools in Serbia. Many of these ses-
sions were repeated a couple of times at different Serbian

towns, in attempt to cover all the regions of the country. All
meetings were timely announced at Serbian Association of
Private Dentists web site (http://www.privstom.org.rs) >, as
well as in electronic and printed media.

Old habits die hard, but persistence in dissemination of
progressive approaches obviously yields results and eventually
gains success if the curriculum is presented in a proper manner
and supported with appropriate evidences. It seems that conti-
nuing education programs provide solid basis for experience
exchange and motivate open-minded dental practitioners to
step outside previously acquired dogmatic standpoints.

The purpose of this survey was to reveal the preferred
root canal irrigants used by general dental practitioners in
Serbia and to determine the prospective influence of continu-
ing educational program delivered over the 3-year observati-
on period. This was the first comprehensive survey of this
nature carried out in Serbia, and with this report we wanted
to present the baseline data for further investigation, and de-
termine the trends and changes which could influence conti-
nuing education topics and general strategy.

However, there were some limitations to our study: des-
pite popularity of web surveys, and their numerous advantages
(rapid response, low cost and flexibility), these also carry sig-
nificant sampling limitations: only a fraction of Serbian den-
tists willing to take part in a survey actively use IT technologi-
es and there is always a possibility that repeated participation
in the survey by the same individual might distort the results.

The preliminary findings from this study indicate that
continuing educational programs might be a valuable vehicle
for dissemination of alternative approaches amongst dental
professionals in Serbia.

Conclusion

This study points to significant changes in the irrigation
protocol applied in Serbian dental community. After 3 years
of observation, NaOCI has became widely accepted as the ir-
rigant of choice, chlorhexidine also gained popularity,
whereas H,0; lost its undue popularity from the past.

REFERENCES

1. Kaptan RF, Haznedarogln F, Kayahan MB, Basturk FB. An In-
vestigation of Current Endodontic Practice in Turkey. Sci
World J 2012; 2012: 565413.

2. Dutner ], Mines P, Anderson A. Irrigation trends among
American Association of Endodontists members: a web-
based survey. ] Endod 2012; 38(1): 37—40.

3. Chan AWK, Low DCY, Cheung GSP, Ng RPY. A question-
naire survey of endodontic practice profile among dentists
in Hong Kong. Hong Kong Dent ] 2006; 3(2): 80—7.

4. Basmadjian-Charles C, Bonrgeois D, Coudeville 1., Lebrun T. Na-
tional survey of endodontics in general dental practice in
France. Eur ] Prosthodont Restor Dent 2004; 12(4):
144-53.

5. ALOmari WM. Survey of attitudes, materials and methods em-
ployed in endodontic treatment by general dental practitioners in
North Jordan. BMC Oral Health 2004; 4(1): 1.

6. Slans G, Bottenberg P. A survey of endodontic practice amongst
Flemish dentists. Int Endod J 2002; 35(9): 759—67.

Tosi¢ G, et al. Vojnosanit Pregl 2016; 73(1): 47-52.

7. Loftus JJ, Keating AP, McCartan BE. Periapical status and quality of
endodontic treatment in an adult Irish population. Int Endod ]
2005; 38(2): 81—6.

8. Jenkins SM, Hayes 8], Dummer PM. A study of endodontic treat-
ment carried out in dental practice within the UK. Int Endod ]
2001; 34(1): 16—22.

9. Kirkevang 11, Orstavik D, Hirsted-Bindslev P, Wenzel A. Periapical
status and quality of root fillings and coronal restorations in a
Danish population. Int Endod J 2000; 33(6): 509—15.

10. Peters OA, Schonenberger K, Laib A. Effects of four Ni-Ti prepara-
tion techniques on root canal geometry assessed by micro com-
puted tomography. Int Endod J 2001; 34(3): 221—-30.

11. Zebhnder M. Root canal irrigants. ] Endod 2006; 32(5): 389—98.

12. Haapasalo M, Shen Y, Qian W, Gao Y. Irrigation in endodontics.
Dent Clin North Am 2010; 54(2): 291-312.

13. Mobammadi Z, Abbott PV, The properties and applications of
chlorhexidine in Endodontics. Int Endod ] 2009; 42: 288—302.



Page 52

VOJNOSANITETSKI PREGLED

Vol. 73, No. 1

14. Calt S, Serper A. Time-Dependent Effects of EDTA on Den-
tin Structures. ] Endod 2002; 28(1): 17-9.

15. Whitworth |M, Seccombe GV, Shoker K, Steele JG. Use of rubber
dam and irrigant selection in UK general dental practice. Int
Endod J 2000; 33(5): 435—41.

16. Mitié A, Mitié N, Zivkovic S, Tosié G, Savié V', Dadié S, et al. Ef-
ficency of final irigation of root canal in removal of smear
layer. Stp Arh Celok Lek 2009; 137(9—10): 482—90. (Serbian)

17. Paviovié V. Clinical Endodontics. Nis: Studentski Kulturni
Centar; 1997. (Serbian)

18. Natto ZS. A survey of root canal treatment in Saudi Arabia: a
pilot study. Oral Health Dent Manag 2014; 13(2): 354—8.

19. Barbakow F. The status of root canal therapy in Switzerland
in 1993. ] Dent Assoc S Afr 1996; 51(12): 819—22.

20. Serbian Association of Private Dentists
http://www. ptivstom.org.rs (Serbian)

Received on September 9, 2014.
Revised on October 28, 2014.
Accepted on November 14, 2014.
Online First June, 2015.

Tosi¢ G, et al. Vojnosanit Pregl 2016; 73(1): 47-52.



Vojnosanit Pregl 2016; 73(1): 53-58.

VOJNOSANITETSKI PREGLED

Page 53

ORIGINAL ARTICLE

TET
—:“.“ 3 \"A
© 1930 g 1944+

= -

‘ V 1) tlllf—ul/
,9!' .@ '

5

UDC: 616-036.22::[616

"gga®

PATRN
o

0
Tavd’

.31-006+616.317-
006+616.321-006

DOI: 10.2298/VSP141112023V

Lip, oral cavity and pharyngeal cancers in the population of the city of

Belgrade in the period 1999-2010

Karcinomi usana, usne duplje 1 zdrela kod stanovnistva grada Beograda u

periodu 1999-2010

Goran Videnovi¢*, Danijela Ili¢*, Dragan Miljus’, Dragan Krasi¢*,
Zoran Vlahovi¢*, SneZana Zivkovi¢', Aleksandar Pavlovi¢*

*Faculty of Medicine, University of Kosovska Mitrovica, Kosovska Mitrovica, Serbia;

fCancer Registry of Serbia, Department for Prevention and Control of

Noncommunicable Diseases, Institute of Public Health of Serbia “Dr Milan Jovanovi¢ —
Batut”, Belgrade, Serbia; ‘Faculty of Medicine, University of Ni§, Nig, Serbia

Abstract

Background/Aim. Cancers of the lip, oral cavity and
pharynx (LOCP) are frequently grouped together mainly
because they have similar risk factors. The incidence rate
of these cancers varies worldwide depending on the geo-
graphic location. The aim of this study was to determine
trends in age-standardized incidence rates of LOCP can-
cers in the Belgrade population during a 12-year period,
from 1999 to 2010. Methods. From The Serbian Cancer
Registry (The Registry), we extracted all cases of LOCP
cancers registered in Belgrade from January 1, 1999 to De-
cember 31, 2010. Joinpoint regression analysis was used to
define trends and annual percentage change (APC). Re-
sults. A total number of 2,025 (1,509 in men and 516 in
women) LOCP cancers were reported to the Registry dur-
ing the study period. The age standardized rate (ASR) for
the entire period and for all LOCP cancers, was 6.24 per
100,000 persons (10.35 for men and 2.86 for women).
ASR for lip cancers decreased (p < 0.001) during the study
period with APC of -8.4%. The ASR for oral cavity and
pharyngeal cancers increased (p < 0.05). Conclusion. Our
results show a significantly decreasing trend of the inci-
dence rate for lip cancers in the population of the city of
Belgrade between 1999 and 2010. On the contrary, the in-
cidence of oral cavity and pharyngeal cancers increased for
both men and women.

Key words:
lip neoplasms; mouth neoplasms; pharyngeal
neoplasms; incidence; risk factors; sex; age group.

Apstrakt

Uvod/Clilj. Karcinomi usana, usne duplje i zdrela éesto se
grupisu zajedno zbog sli¢nih faktora rizika. Incidencija ovih
karcinoma u svetu je razli¢ita i zavisi od geografske lokacije.
Cilj rada bio je da se utvrdi promena incidencije karcinoma
usana, usne duplje i zdrela kod stanovnistva Beograda u pe-
riodu od 1999. do 2010. godine. Metode. Iz Registra za ma-
ligne bolesti Republike Srbije izdvojeni su svi registrovani
slucajevi karcinomi usana, usne duplje i zdrela u Beogradu,
od 1. januara 1999. godine do 31. decembra 2010. godine.
Trend kretanja i godisnji procenat promene incidencije izra-
Cunat je regresionom analizom uz pomoc¢ tacaka spajanja (jo-
inpoint regression analysis). Rezultati. U periodu istrazivanja
ukupno je registrovano 2 025 slucajeva (1 509 kod muskara-
ca i 516 kod Zena) karcinoma usana, usne duplje i zdrela.
Standardizovana stopa incidencije za sve karcinome iznosila
je 6,24 na 100 000 stanovnika godisnje (10,35 za muskarce i
2,86 za zene). Standardizovana stopa incidencije za karci-
nome usana se smanjenjivala tokom perioda ispitivanja sa
godisnjim procentom promene od -8.4% (p < 0.001). Sta-
ndardizovana stopa incidencije za karcinome usne duplje i
zdrela povecavala se (p < 0.05). Zaklju¢ak. Nasi rezultati
pokazuju konstantno opadanje trenda incidencije karcinoma
usana kod stanovni$tva grada Beogradu izmedu 1999. i
2010. godine. Sa druge strane, incidencija karcinoma usne
duplje i zdrela povecavala se kod oba pola.

Kljucne reci:
usna, neoplazme; usta, neoplazme; farinks, neoplazme;
incidencija; faktori rizika; pol; Zivotno doba, grupe.
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Introduction

Cancers of the lip, oral cavity (OC) and pharynx (LOCP)
are frequently grouped together' mainly because they have
similar risk factors. The incidence rate of these cancers varies
worldwide depending on the geographic location. The highest
incidence rates of OC and pharyngeal cancers are found in south
Asia, Pacific regions, Latin America and in parts of central and
east Europe °. Oral and pharyngeal cancers are the sixth most
common cancers in the world and the seventh in European Un-
ion >*. Globally, cancers of the OC and pharynx, when viewed
as a group, are the seventh most common type of carcinoma in
Serbia in 2009 *. The major risk factors for LOCP cancers are
use of tobacco, excessive alcohol consumption ** and persistent
infections with human papillomavirus (HPV) *'2. Other fac-
tors such as genetics, social inequality, nutritional factors and
poor oral hygiene have also been reported *'7. The literature
on the incidence rate of LOCP cancers in Serbia is scarce. In
fact, to our knowledge, there is no published data that de-
scribed the incidence rate of these cancers in Serbia. Regis-
try-based studies are important because they provide valu-
able information for health policies planning and prevention
in this growing health burden.

The aim of this study was to present and analyze trends in
age-standardized incidence rates (ASR) of LOCP cancers in the
Belgrade population during a 12-year period (1999-2010).

Methods

Type of study, data sources and study population

This retrospective descriptive epidemiological study
gives the incidence rate of LOCP cancer during a 12-year
study period.

Data were obtained from the Serbian Cancer Registry (The
Registry), which covers the complete population of Serbia, ex-
cluding Kosovo. The Registry was established in 1970, but in
the period from 1986 to 1998, the quality of data collection was
rather scarce. After 1998, a new methodology was applied
which substantially improved data quality and the Registry be-
came a member of International Agency for Research on Cancer
(IACR) and European Network of Cancer Registries (ENCR).
Sources of data collection for the Registry are hospitals and out-
patient’s health institutions, oncology clinics, as well as dispen-
saries and institutes, pathology laboratories, death reports and
health insurance funds. Cancer reporting is obligatory by law in
Serbia and information on all potential new cases must be re-
ported to the Registry. Our study was conducted in the city of
Belgrade, which had a population of 1,568,754 persons in 1999
and 1,639,505 in 2010. Information on the Belgrade population
size and migration in the past was obtained from the Statistical
Office of the Republic of Serbia.

Coding and analysis
From The Registry, we extracted all cases of LOCP can-

cers registered in Belgrade from January 1, 1999 to December
31, 2010 according to the International Classification of Dis-

eases Tenth revision (ICD-10) '. These cancers included: lip
(ICD-10: C00), tongue (ICD-10: C01-C02), gum (ICD-10:
C03), floor of the mouth (ICD-10: C04), palate (ICD-10:
C05), cheek mucosa and other part of mouth (ICD-10: C06),
tonsil (ICD-10: C09), oropharynx (ICD-10: C10), pyriform
sinus (ICD-10: C12), hypopharynx (ICD-10: C13) and other
ill-defined part of the lip, mouth and pharynx (ICD-10: C14).
Cancers of nasopharynx (ICD-10: C11), nasal cavity (ICD-
10: C30.0), skin of lip (ICD-10: C44.0) were excluded from
this study. Tumors are grouped as lip cancers (ICD-10: C00),
OC cancers (ICD-10: C01-C06) and pharyngeal cancers
(ICD-10: C09-C10, C12-C14). We used the term “lip, oral
cavity and pharyngeal cancers” to encompass all tumors.
Tumors were classified according to the International Classi-
fications of Diseases of Oncology, 3rd Edition (ICDO-3) '®.
Morphology codes for the selected cases included: 8000,
8010, 8020-1, 8032-3, 8050-2, 8070-6 and 8084. Only inva-
sive cancers were included in the study (ie containing “/3” as
the last digit in the morphology code).

For the purpose to avoid the effect of differences in popu-
lation age structures and to allow comparison between our data
and data from other areas we used the direct standardization
method to the world standard population . Firstly, we aggre-
gated all new cases from the Registry per age group and divided
these with the age-stratified population estimate for every year.
After estimating age-specific rates, we applied these rates to the
reference population — the world standard population. ASR were
reported as the incidence per 100,000 persons yearly.

All patients were classified in five age groups: below 39,
4049, 50-59, 60—69 and over 70 years of age. Trends and an-
nual percentage change (APC) of the incidence rate with corre-
sponding 95% confidence intervals (CI) were calculated by per-
forming joinpoint regression analyses to identify the years in
which a significant change in incidence rates occurred. For re-
gression analyses, we used Joinpoint Regression Program ver-
sion 4.1.0 (available at http: //surveillance.cancer.gov/joinpoint).
The trend was considered to be significant increasing (positive
change) or decreasing (negative change) when the p-value was
below 0.05 (p <0.05).

Results

A total number of 2,025 cases (1,509 in men and 516 in
women) of LOCP cancers that fulfilled the criteria were reported
to the Registry during the study period. In the same period, the
Registry recorded 99,668 cases of all types of carcinoma (ICD-
10: C00-C96), 50,575 in men and 49,093 in women. LOCP can-
cers comprised about 2.03% of all carcinomas recorded in popu-
lation the Belgrade (2.98% in men and 1.05% in women). Table
1 presents distribution of all LOCP cancers in Belgrade, accord-
ing to the site of the tumor, age and gender of the patients. The
men represented 74.5% of all the persons and the women
25.5%. The men to women ratio was 2.9 : 1. The most common
site in men and women was the OC cancers. Most cases were
aged 40-69 (58.3%) and less than 4% below the age of 39.

A complete ASR (to the world standard population) of
all cases according to gender and years of observation were
shown in Table 2. ASR for the entire study period and for all
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LOCP cancers, were 6.24 per 100,000 persons (10.35 for the
men and 2.86 for the women). In the men ASR for LOCP can-
cers increased from 10.26 in 1999 to 13.40 per 100,000 persons
in 2010 (APC, 0.9%; 95% CI: -3.1, 5) and in the women ASR
remained almost stable (APC, -0.4%; 95% CI: -3.6, 2.9). Joint-

point regression analysis showed the decrease trend of ASR for
LOCP cancers, for both gender combined, in the time period
1999-2007 with APC of -3.6% (95% CI: -7.9, 0.9) and increase
trend in the last three years of the study period (APC, 17.7%;
95% CI: -4.6, 45.3) (Figure 1).

Table 1
Distribution of lip, oral cavity and pharyngeal cancer in Belgrade by gender and age, 1999-2010
Parameter Primary site of cancer, n (%) Total
Lip Oral cavity Pharynx
Gender
men 280 (75.9) 692 (71.8) 537 (77.6) 1509 (74.5)
women 89 (21.1) 272 (28.2) 155 (22.4) 516 (25.5)
Age group (years)
<39 1(0.3) 57(5.9) 18 (2.6) 76 (3.7)
40-49 26 (7.1) 123 (12.8) 90 (13.0) 239 (11.8)
50-59 68 (18.4) 294 (30.5) 207 (29.9) 569 (28.1)
60-69 122 (33.0) 266 (27.6) 223 (32.2) 611 (30.2)
>170 152 (41.2) 224 (23.2) 154 (22.3) 530 (26.2)
Total 369 (100) 964 (100) 692 (100) 2025 (100)
Table 2
Age-standardized incidence rate (per 100,000 person) of lip, oral cavity and pharyngeal cancers by sex and year of diagnosis
Men Women Overall
Year of diagnosis WASR (95 % CI) WASR (95 % CI) WASR (95 % CI)
1999 10.26 8.44-12.07 3.00 2.11-3.88 6.33 5.37-7.29
2000 11.33 9.41-13.25 2.92 2.06-3.78 6.75 5.76-7.74
2001 11.46 9.54-13.38 3.75 2.73-4.76 7.27 6.23-8.30
2002 11.90 9.94-13.87 2.19 1.47-2.92 6.64 5.66-7.62
2003 7.17 5.66 - 8.67 3.19 2.28-4.11 4.97 4.13-5.81
2004 8.43 6.78-10.07 2.38 1.56-3.21 5.12 4.25-5.99
2005 8.54 6.88-10.20 333 2.364.30 5.68 4.76-6.60
2006 9.38 7.66-11.09 2.32 1.56-3.07 5.48 7.24-5.17
2007 8.60 7.00-10.19 2.46 1.65-3.26 5.17 4.34-6.01
2008 8.97 7.32-10.62 2.67 1.87-3.48 5.48 4.62-6.34
2009 14.17 12.04-16.29 3.30 2.38-4.23 8.21 7.12-9.29
2010 13.40 11.40-15.40 3.04 2.23-3.85 7.68 6.68-8.68
All years 10.35 9.83-10.87 2.86 2.61-3.10 6.24 5.97-6.51
APC* 0.9%, —3.1% to 5% —0.4%, —3.6% to0 2.9% 0.4%, —2.9 t0 3.8%

*Annual percentage change and 99% confidence interval; WASR — world age standardized rate; CI — confidence interval.
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Fig. 1 — Joinpoint analyses of age standardized incidence rates (world standard population) of lip, oral cavity and pharyn-
geal cancer in Belgrade, 1999-2010, with annual percentage change (APC).
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Considering lip cancers (ICD-10: C00) separately, there
was a significantly decreasing trend (p < 0.001) of ASR, for
both gender combined, throughout the whole study period
(1999-2010) with APC of -8.4% (95% CI: -11.4, -5.3). In
the males, ASR for lip cancer significantly decreased (p <
0.001) from 2.77 in 1999 to 1.27 per 100,000 persons in
2010 (APC, -7.7%; 95% CI: -10.2, 5.2) and in the females
from 0.82 in 1999 to 0.30 in 2010 (APC -9.7%, 95% CI: -
17.7, -1; p < 0.05) (Figure 2).

4.00)
+ Men i
— 1999-2010 APC = -7.73*
x Women
—1999-2010 APC = -9.71* |

3.00)

Incidence rate per 100.000 person years

0.00

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

* Significant decrease Years of diagnosis

Fig. 2 — Joinpoint analyses of age standardized incidence
rates (world standard population) of lip cancer in Belgrade,
1999-2010, with annual percentage change (APC).

When OC cancers (C01-C06) are considered separately
there was almost a double increase of ASR in the men from
3.75 (95% CI: 2.64, 4.86) in 1999 to 7.23 (95% CI: 3.63,
6.06) per 100,000 persons in 2010 and in the women from
1.56 (95% CI: 2.64, 4.86) in 1999 to 1.62 (95% CI: 3.63,
6.06) in 2010. Jointpoint regression analysis showed that
ASR for OC cancers increased significantly (p <0.05) from
2004 to 2010 in the men (APC, 14.7%; 95% CI: -21.6, 29.9)
and non-significant increase in the women from 2007 to
2010 (APC, 16.9%; 95% CI: -21.6, 29.9) (Figure 3).

When pharyngeal cancers (ICD-10: C09-C10, CI12-
C14) are considered separately from the other cancers there
was a significantly increased trend (p < 0.05) of ASR in the
period 2003-2010 with APC of 5.7% (95% CI: 0.5, 11.2). In
the men, a low increase of ASR for pharyngeal cancers was
observed from 1999-2010 (APC, 0.4%; 95% CI: -4.1, 5)
while in the women the increase was significant (p < 0.05)
with APC of 5.7% (95% CI: 0.2, 11.4) from 0.62 in 1999 to
1.12in 2010 (Figure 4).

Discussion

LOCP were not common in our study before the age of
40 years (4% of all the cases) and more than half of the pa-
tients were between 40 and 69 years. During a 12-year study

period, there was no sign of the increasing percentage of
LOCP cancer cases in men or women under the age 40 years.
This finding is mainly in accordance with the literature ** >
although recent reports suggest the increased number of
young patients >**. The literature from the most countries
around the world presents at least about twice higher level of
oral cancer in men than in women as we found in our
study '""'*?*2%_ This observation points to the fact that age
and sex should be considered as one of the risk factors of de-
veloping LOCP cancers.

10.00
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—1999-2004 APC = -7.56 | : : : :
z — 2004-2010 APC= 14.70* | ; ; ; ¢
g 8.00] « Women ; : .: ........... ...........
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Fig. 3 — Joinpoint analyses of age standardized incidence
rates (world standard population) of oral cancer in Bel-
grade, 1999-2010, with annual percentage change (APC).
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Fig. 4 — Joinpoint analyses of age standardized incidence
rates (world standard population) of pharyngeal cancer in
Belgrade, 1999-2010, with annual percentage change (APC).

We have shown a decline in the incidence rate for
LOCP cancers, taken together, in most of the time of the
study period. The main impact on this decrease had a sig-
nificantly decreasing trend for lip cancers. The decreasing
incidence rate of lip cancer has also been reported from
Denmark ", Portugal ¥ Finland %, Israel ®, and Austra-
lia *°. Blomberg et al. '> (2010) reported a significant de-
crease trend in age-standardized incidence rate in Danish
male population from 3.36 in 1978 to 0.83 in 2007 and with
APC of -5% .
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Declines in lip cancers incidence rate may be attributed
to a decrease in the number of smokers in Belgrade popula-
tion. In Serbia, after 1999, several preventive and promo-
tional anti-smoking activities have been initiated. The com-
mittee for Smoking Prevention was set up, World Health Or-
ganization (WHO) Framework Convention on Tobacco Con-
trol was signed and ratified, Tobacco Control Office was es-
tablished and Tobacco Control Strategy for the Republic of
Serbia was adopted *°. The Ministry of the Health of Repub-
lic of Serbia in National Health Survey appraised reduction
in smoking rate in Serbia by 6.9% after the year 2000 *. To-
bacco smoking is a well-recognized risk factor of developing
lip cancer >. Another cause of decreasing trend of lip cancer
may be due to changes in the perception of patients for this,
in contrast to oral and pharyngeal cancers, highly visible ma-
lignancy. This awareness could lead to increasing the re-
moval lesion in the early stadium of the tumors (eg carci-
noma in situ). In our study, only invasive cancers were in-
cluded, which containing “/3” as the last digit of the mor-
phology code.

In contrast to lip cancer ASR for carcinoma of the OC
has doubled between 1999 and 2010 in Belgrade population.
We observed a significantly increasing trend for OC cancers
among men from 2004 to 2010 (APC, 14.7%, p <0.05) and
rapid, but not significant among women after the year 2007.
Increasing trends of pharyngeal cancers were also showed
from 1999 to 2010 (APC, 5.7%, p < 0.05). Our results con-
firm the rising incidence trends for oral and pharyngeal can-
cers reported in some European countries, such as Den-
mark "2, Norway 3! United Kingdom ? Netherland *', Por-
tugal ”” and Germany **. Hwang et al. > (Canada) recently
reported the increasing incidence rate of pharyngeal and oral
cancers during the time period 1992-2007 with the highest
incidence rate in Nova Scotia. Increasing incidence trends of
OC and pharyngeal cancers in our study along with decreas-
ing incidence trends of lip cancers and reduction in tobacco
smoking rate suggests that different or additional etiological
factors are involved in the development of OC and pharyn-
geal cancers. The major risk factors for cancers of the OC are
tobacco use, excessive consumption of alcohol and infections
with HPV '"'#213  These factors could act separately or
synergistically, together ®*°. The APC values of the inci-
dence rate of OC cancer in our study are higher than those
observed in the abovementioned developed western coun-
tries '>2" 773! These observed divergence in values of the
incidence rates of OC cancer are most likely related to socio-
economic and demographic factors. Many studies show links
between oral cancer incidence and socioeconomic status'*"**,
Auluck et al. "* (British Columbia, Canada) reported that so-
cioeconomic status could be responsible for the increasing
incidence trends of pharyngeal and oral cancers. In their
study, the highest incidence rates in men, for both pharyn-
geal and oral cancers were observed in neighborhoods with
the most deprived socioeconomic status. Most of the people
in Serbia lack sufficient money to live at a standard consid-

ered comfortable or normal as in the above-mentioned de-
veloped countries. In such poor environments people are
more prone to consume alcohol or smoke cigarettes to cope
with difficulties or to avoid bad feeling. Although Serbia re-
duced the number of smokers after the year of 2000 still al-
most 40% of the male population and 30% of the female
population are smokers *. According to WHO reports, con-
sumption of alcohol per capita in Serbia, in the age older
than 15 years, changed from 9.2 liters in 2003-2005 to 12.6
in 2008-2010 . The same report shows 6.8 times higher
prevalence of heavy episodic drinking in male than in female
population. The changing pattern of alcohol consumption in
Serbia and higher prevalence of heavy male drinkers along
with a large percentage of male smokers are likely to be rea-
sons for sex differences in the observed incidence rate of OC
cancers in the population of Belgrade. Another possible ex-
planation for the increased incidence rate is HPV infection as
a consequence of changing sexual habits over the past years.
Numerous authors agree that the increasing number of life-
time sexual partners and increasing numbers of oral sex part-
ners are important risk factors for HPV infection and oral
and pharyngeal carcinoma *'**'
a high incidence rate of tonsil and tongue cancers among
husbands of cervical cancer patients.

To our knowledge, this study is the first registry-based
study in Serbia that analyzed trends of LOCP cancers in
more than one and a half million population, covered a long
period (12 years). Our study has limitations similar to other
registry-based studies. The Serbian Cancer Registry does not
record risk behaviors such as smoking or alcohol consump-
tion. Data on smoking and alcohol consumption presented in
this paper are related to the whole country but not just to the
population of Belgrade. The quality of the observed inci-
dence rates may be influenced by the incompleteness of reg-
istration in the first years of the study period, but we believe
such influences were small.

. Hemminki et al. *® showed

Conclusion

Our results show a significantly decreasing trend of
the incidence rate for lip cancers in the population of the
city of Belgrade between 1999 and 2010. On the contrary,
the incidence rate of oral cavity and pharyngeal cancers
considerably increased in both men and women. The in-
crease in the incidence rate of oral cavity carcinoma in our
study is greater than in some developed countries. By these
findings, we would like to highlight the problem of a con-
tinuously increasing incidence rate of oral cavity and pha-
ryngeal cancers to the health authority. Given the trend in
recent years it will be an undoubted increase in the future
since Serbia has no program for early detection of prema-
lignant or malignant oral lesions. In face of these facts, se-
rious national research, education and prevention program
should be taken to ensure the reduction of this type of can-
cer in the future.
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Respiratory syncytial virus infection and bronchial hyperreactivity in
children up to two years of age in correlation with atopy

Infekcija respiratornim sincicijalnim virusom 1 bronhijalna hiperreaktivnost kod
dece uzrasta do dve godine u odnosu na atopiju

.o o7 o r ori o7
Tijana Reli¢*, Nevenka IllcT Gordana Kostic¢*, Dara Jovanovié¢*, Zoran
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Abstract

Background/Aim. Bronchiolitis in eatly childhood caused by
respiratory syncytial virus (RSV) is considered to be important risk
factor of the recurrent wheezing and asthma development. The
aim of this study was to examine the frequency of RSV infection
and atopy in children up to two years of age and to determine their
cortelation with bronchial hyperreactivity. Methods. The study in-
cluded 175 children aged 5-24 months. The presence of RSV in-
fection was identified by serum levels of IgA and IgG determined
by ELISA. Bronchial hyperreactivity (BHR) has been defined as
the existence of chronic bronchial disease and/or three or more
previous suspected diagnosis of acute bronchial disease. Atopy was
confirmed by detection of the specific serum IgE using quantita-
tive multitest Phadiatop infant (cut off = 0.35 kUA/L). Results.
The children with atopy were more frequently infected with RSV
(43.3%) than those without atopy (22.8%; p = 0.02). The higher
frequency of RSV infection was found in children with BHR in
comparison with those without it but only in the group who also
had atopy (77.8% vs 28.6%, p=0.018). In the female children,
BHR and RSV infection were associated in 62.5% of cases, regard-
less the atopy. In the male children with atopy, RSV infection was
associated with BHR in 83.3% of the cases, while in those without
atopy, RSV infection with BHR was found in only 17.4% of the
cases. Conclusion. Children up to two years of age with atopy are
more frequently infected with RSV (43.3%) than non-atopic chil-
dren. Every third child with atopy develops BHR and 77.8% of
them also have RSV infection. Atopic children are at higher risk
for development of BHR when infected with RSV also.

Key words:
respiratory syncytial viruses; bronchial diseases;
hypersensitivity, immediate; comorbidity; child; serbia.

Apstrakt

Uvod/Cilj. Bronholitis u ranom detinjstvu izazvan respirator-
nim sincicijalnim virusom (RSV), smatra se znacajnim fakto-
rom rizika od pojave rekurentnog vizinga i astme. Cilj ovog ra-
da bio je da se ispita ucestalost RSV infekcije i atopije kod dece
uzrasta do dve godine i da se ustanovi njihova korelacija sa
bronhijalnom hiperreaktivnoséu (BHR). Metode. U istraziva-
nje je bilo uklju¢eno 175 dece uzrasta od 5 do 24 meseca. Pri-
sustvo RSV infekcije je ustanovljeno na osnovu serumske kon-
centracije anti-RSV IgA i IgG antitela odredenih ELISA tes-
tom. Hiperreaktivnost bronhijalnog stabla (BHR) je definisana
kao postojanje hroni¢ne bronhijalne bolesti i/ili tri i vise prvih
kurativnih pregleda pod dijagnozom akutne bronhijalne bolesti.
Postojanje atopije utvrdeno je detekcijom serumskih specific-
nih IgE antitela kvalitatitvnim multitestom Phadiatop infant (2
0,35 kUA/L). Rezultati. Deca sa atopijom ¢e$ée su imala RSV
infekciju (43,3%) nego deca bez atopije (22,8%; p = 0,02). Veca
ucestalost RSV infekcije kod dece sa BHR u odnosu na decu
bez BHR postojala je samo u grupi atopicara (77,8% vs 28,6%;
p = 0,018). Zenska deca imala su udruzenost BHR i RSV infek-
cije u 62,5% slucajeva bez obzira na atopiju. Kod muske deca
sa atopijom RSV infekcija bila je udruzena sa BHR kod 83,3%,
dok je kod muske dece bez atopije to bio slucaj kod samo
17,4% slucajeva. Zaklju€ak. Deca uzrasta do dve godine sa
atopijom cescée su imala RSV infekciju (43,3%) nego deca bez
atopije. Svako trece dete sa atopijom imalo je BHR, pri ¢emu je
77,8% imalo i RSV infekciju. Deca sa atopijom koja imaju RSV
infekciju su u veéem riziku od razvoja BHR.

Kljuéne redi:
respiratorni sincicijalni virusi; bronhusi, bolesti;
hipersenzibilnost, rana; komorbiditet; deca; srbija.
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Introduction

Respiratory syncytial virus (RSV) is considered to be the
most important causative agent of respiratory diseases in chil-
dren in their earliest age"*. The incidence of RSV infection in
early age in countries of European Union ranges from 5.4% to
40.8%*°. In our population, positive RSV IgG was found in
24% of children within their first two years of life (in the age of
5-12 months — 12.9% and in the second year — 47%)°.

RSV belongs to the genus of Pneumovirus and its genome
is presented as a single-stranded RNA in the form of the nega-
tive chain. It is transmitted by aerosol or by the direct contact
with the infected person °. Virus contagiosity degree is high and
it has been confirmed that if only one RSV positive child comes
to the kindergarten, 90% of healthy children will also be af-
fected”. RSV infection most frequently remains in ciliary cells
where the movements of cillia are disordered and infected cells
peel off’. Epithelial cells damage initiates development of
edema with the serum proteins excretion in the airways lumen.
This results in respiratory obstruction and the initiation of im-
mune response in the airways serosa. All these contribute to de-
velopment of the respiratory disease symptoms and bronchial
hyperreactivity ®.

RSV bronchiolitis in early childhood is considered to be
important risk factor of the recurrent wheezing and asthma de-
velopment’, but a rather large number both of retrospective and
prospective studies suggest that RSV infection itself could be
determinant of bronchial hyperreactivity (BHR)'™'". The previ-
ous study from Serbia reported that 20.3% of children with ex-
pressed bronchitis and/or bronchiolitis had anti-RSV IgG, while
these antibodies were found in 33.3% of children diagnosed
with asthma (J45) or chronic bronchial obstruction (J44.9)°.

More than one half of all asthma cases develop before the
third year of age and an early occurrence of asthma in the infant
age is most frequently manifested by wheezing during viral res-
piratory infections ' . It has been confirmed that allergic sensi-
bilization is an important risk factor for development of wheez-
ing during and after RSV infection . In children with atopy, the
defect of respiratory epithelium due to the previous exposure to
allergens, represents the risk factor for development of asthma
after recurrent viral infections . On the contrary, epithelium
impaired by frequent infections may become the spot of more
intensive absorption of aeroallergens, intensifying in this way
the effect of allergens upon exacerbation of asthma "°. It has
been suggested that the second year of age is the risky period for
the remodeling of airways, which is important as the pathologic
basis of asthma '®. Also, this age is the risky period for the syn-
ergic effect of both infection and atopy in asthma develop-
ment'”. On the other hand, some authors suggest that develop-
ment of bronchial hyperreactivity is rather related to individual
characteristics of children (such as male sex) than to RSV bron-
chiolitis '*.

In Serbia, there are no so far published data on RSV infec-
tion as determinant of BHR development in correlation with
atopy. The aim of this study was: to examine the frequency of
RSV infection and atopy in children up to two years of age and
to determine the correlation of RSV infection and atopy with
bronchial hyperreactivity.

Methods

The study included 175 children 5-24 months of age from
the territory of the city of Kragujevac. Data on individual and
sociodemograpfic characteristics were obtained from the ques-
tionnaire. The poll was conducted in the Outpatient Clinic in
Kragujevac and in the Center for Allergic Diseases and Asthma
Prevention of the Institute of Public Health in Kragujevac. Data
on respiratory diseases were obtained from the data base of the
Medical Center of Kragujevac.

The diagnosis of RSV infection was based on serum anti-
RSV IgA and IgG levels above the cutoff value. Venous blood
was taken from children in the morning; after 2 hours it was
centrifuged and serum was stored at -75°C before analysis. Se-
rum IgA and IgG antibodies were determined by the quantitative
ELISA (SERION ELISA classic, Institute Virion/Serion GmbH,
Wirzburg, Germany). Serum levels of the specific anti-RSV an-
tibodies were determined on the basis of optic values density,
4PL method (Single-point quantification using the 4PL method)
by using the SERION software program (SERION easy base
4PL-Softwarey evaluate). Positive anti-RSV IgG result was de-
fined as > 15U/mL concentration and for IgA > 10 U/mL. Find-
ing of just one specific anti-RSV antibody (IgA or IgG class)
was considered an evidence of RSV infection.

Lower respiratory tract diseases comprised acute and
chronic bronchial diseases and pneumonia. The group of chil-
dren with acute bronchial diseases included those with the di-
agnosis J20 — acute bronchitis (Bronchitis acuta) and J21 —
acute bronchiolitis (Bronchiolitis acuta). The group of children
with chronic bronchial diseases included those with the diag-
nosis J44.9 — chronic obstructive pulmonary disease (Morbus
pulmonis obstructivus chronicus alius) and J45 — asthma
(Asthma bronchiale). The group with pneumonia included
children with the diagnoses J12—18, that is, viral, bacterial and
non-classified pneumonias (Prneumonia viralis, bacterialis and
non specificatus).

Bronchial hyperreactivity is defined as the presence of
chronic bronchial disease (J44 or J45) and/or as three or
more previous suspected diagnosis of acute bronchial disease
(J20 or J21).

The presence of atopy was confirmed when the serum spe-
cific IgE was detected by the quantitative multitest Phadiatop in-
fant (cut off > 0.35 kKUA/L). Allergens used as antigens in this
test were proteins from the egg white, cow milk, peanuts,
shrimps, cat's and dog's hair, mites, pollen of the silver birch,
Timothy grass, ambrosia and nettle *. Phadiatop infant test was
carried out in vitro by the fluorescent immunoassay using Im-
munocap-100 device (Phadia AB Upsala, Sweden). Children
with atopy included those with positive Phadiatop infant test,
namely, children with the serum level of specific IgE > 0.35
kUA/L. Non-atopic children had serum specific IgE antibodies
below 0.35 KUA/L level, that is, their Phadiatop infant test was
negative.

Statistical analysis data was performed using the SPSS
software package 20.0 (IBM SPSS Statistic for Windows,
Amonk, NY, USA). For analysis of statistical differences in
frequencies of the dependent variable in comparison with
categorical variables, x* test was used. The table of contin-
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gence was used to determine differences in frequencies
among variables with more than 2 categories (3 x 2,4 x 2...).
Examination was carried out in accordance with ethical
standards of the Helsinki Declaration from 1975, revised in
1983. The study was performed within the plan for allergic
diseases prevention in children treated at the Institute of Pub-
lic Health in Kragujevac and approved by the Ethical Board
of the mentioned institute, as well as by the Faculty of Medi-
cal Sciences in Kragujevac. Biological samples (children's
blood) were taken in the Medical Center under pediatric con-
trol and in accordance with their age and pediatric protocol
for standard control of hematologic parameters for each
child's blood count. The parents were informed about the
purpose, aim and methods of this study and they gave in-
formed consent for their children's inclusion into the study.

Results

The results on RSV infection and atopy in the different
groups of children are presented in Table 1. A statistically
significant difference in frequency of RSV infection was

proven among the different age groups, where RSV was
most frequent in the group of children 7-12 months old
(» =0.000). Also, the children born in autumn were more of-
ten infected with RSV (p = 0.059).

The children up to two years of age had RSV infection
in 26.3% (46/175) and atopy in 17.1% (30/175). The children
with atopy had more often RSV infection (43.3%; 13/17) in
comparison with those without atopy (22.8%, 33/145;
p = 0.020), (Figure 1).

No statistically significant difference in BHR frequency
was found between the children with atopy (30%; 9/30) and
those without atopy (19.3%, 28/145; p = 0.192). In the group
of children with BHR a higher frequency of RSV infection
(37.8%; 14/37) was observed in comparison with those with-
out BHR where RSV infection was confirmed in 23.2% of
the cases, (32/138; p =0.072). A higher frequency of RSV
infection in children with BHR in comparison with those
without BHR, was found only in the group of children with
atopy (77.8%, 7/9 vs 28.6%; 6/21; p = 0.018), (Figure 2).

Analysis of RSV infection and atopy according to age
showed that the children with BHR tended to be more often

Table 1
Results of respiratory syncytial virus (RSV) infection and the presence of atopy in different groups of children
1 1 0, 0,
Total n* = 175 REV infection (*/o_) i At.opy (%) i
Group [n* by category (%)] (n* RSV pos./ n* in p (n* with atopy /n P
Y gory category) by category)
Age (months)
5-6 59 (33.7) 20.3 (12/59) 11.9 (7/59)
7-12 74 (42.3) 14.9 (11/74) 0.000 16.2 (12/74) 0.163
13-24 42 (24.0) 54.8 (23/42) 26.2 (11/42)
Sex
male 101 (57.7) 27.7 (28/101) 0.614 18.8 (19/101) 0.494
female 74 (42.3) 24.3 (18/74) 14.9 (11/74)
Natural feeding
non breastfed 114 (65.1) 28.1(32/114) 0.463 15.8 (18/114) 0.516
breastfed 61 (34.1) 23 (14/61) 19.7 (12/61)
Season of birth
spring 39 (22.3) 38.5 (15/39) 25.6 (10/39)
summer 40 (22.9) 32.5(13/40) 0.059 12.5 (5/40) 0.162
autmn 59 (33.7) 22 (13/59) 20.3 (12/59)
winter 37(21.1) 13.5 (5/37) 8.1(3/37)
* The number of patients.
90% "100%
20% 77.2% 90% 2
e 0% 622
60% 56,7% 6% {704 " 718 1)
50% 13.3%) T 4% DWithout RSV infection
40% 3 o ) H 3% R With RSV infection
OWithoutRSV infection e
30% 22,8% 10% - =N E E
20% o
Without | WithBHR = Without | WithBHR = Without | WithBHR
10% BHR BHR BHR
0% Tatal, p=0.059 With atopy, p=0.018 Without atopy, p=0.463
Atopy Without atopy

Fig. 1 — Frequency of atopy in children with or without
respiratory syncytial virus (RSV) infection.

Fig. 2 — Frequency of respiratory syncytial virus (RSV)
infection in children with and without bronchial hyperreac-

tivity (BHR), regarding the presence or absence of atopy.
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non-atopic in older groups. On the other hand, children with
atopy tended to develop BHR more often as age advanced. In
the non-atopic children, the frequency of RSV infection as a
causative agent of BHR was 30-33% of those older than 7
months, while in the children with atopy and BHR, RSV in-
fection was present in 85.7% of children in the second year
of age (Figures 3 and 4).

Analysis of the children with BHR (n =37) confirmed
no statistically significant difference in the presence of atopy
between male (20.7%, 6/29) and female sex (37.5%, 3/8;
p =0.292). The presence of BHR together with RSV infec-

100%
90%
80%
70%
60%
50% -
40%
30%
20%
10%

0%

tion was found in 62.5% of female children and was equally
frequent in girls with and without atopy. In male children
with atopy, RSV infection was associated with BHR in
83.3%, but in male children without atopy BHR was associ-
ated with RSV infection in only 17.4% (Figure 5).

Analysis of the children with BHR also showed that
78.4% (29/37) were not breastfed. In the non-breastfed chil-
dren, detected RSV infection frequently developed in BHR
(37.5%) in comparison with RSV non-infected children
(20.7%; p = 0.056. In the breastfed children this association
was not observed (p = 0.594).

® % of nonatopics with BHR

% of RSV and BHR of
nonatopics

7-12 months

5-6 months

13-24 months

Fig. 3 — Percentage of non-atopic children with bronchial hyperreactivity (BHR) in comparison those with BHR and with
syncytial virus (RSV) infection, regarding the age of children.
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m % of atopics with BHR

43% % of RSV in atopics with BHR
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Fig. 4 — Frequency of syncytial virus (RSV) infection in atopics with bronchial hyperreactivity (BHR) regarding the age of children.
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O without RSV infection

H with RSV infection
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atopy
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Fig. 5 — Frequency of respiratory syncytial virus (RSV) infection in male and female children with bronchial hyperreac-
tivity (BHR) regarding the presence or absence of atopy.
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In the non-breastfed children with atopy, the association
of BHR and RSV infection was found in 75% (6/8), while in
the non-breastfed children without atopy, this association
was discovered in 28.6% (6/21; p = 0.033).

The children with atopy born in spring and summer had
BHR in 53.3% (8/15), and those born in autumn and winter
had BHR in only 6.7% (1/15; p=0.007). In the children
without atopy, the difference in BHR frequency between
seasons of birth was not observed (p = 0.487). The children
born in spring or summer who had atopy and who developed
BHR, were also positive for RSV infection in 75% (6/8) of
the cases.

Discussion

Bronchial hyperreactivity, defined as frequent and ex-
cessive bronchial narrowing, may be a consequence of ge-
netic factors associated with intensified bronchial reactivity
during inflammation, anatomy — small bronchial lumen, dis-
order of bronchial smooth muscles associated with altered
function of the autonomous nerve system, damaged bron-
chial epithelium®. BHR, that was clinically defined as the
presence of chronic bronchial disease and/or 3 or more of
any lower respiratory disease, was found in 21.1% of the
children up to two years of age. In this study, the groups
identified to be at risk for BHR development were the chil-
dren older than 7 months, male, non-breastfed and positive
for RSV infection.

It is known that RSV infection can cause BHR in the
critical moment of the pulmonary immune system develop-
ment in genetically susceptible babies®"*, where age has
great importance for innate and adoptive immune response
against RSV infection”. The differentiation of progenitor
cells into epithelial alveolar cells that produce immunomodu-
lating factors (surfactant and clara cell protein) plays an im-
portant role during alveolar phase of the postnatal lung de-
velopment within the first several years of life. The main tar-
get for viral infection in the lower respiratory tract are ciliary
cells of bronchioles and pneumocytes type-1 in alveoli**.

This study confirms that the presence of BHR at the age
of 7—12 months is often associated with RSV infection, espe-
cially in children without atopy. It is possible that dysfunc-
tion of progenitor cells that occurs during RSV infection is
responsible for the reduced presence of immunosuppressive
factors important for development of chronic inflammation.

In this study, the children without RSV infection most
frequently developed BHR at the age of 13—24 months. In
those with BHR developed in older age, wheezing and BHR
might be the result of rhinovirus (RV) infection, since it was
known that children with RV infection were usually older
and with the personal and family history of asthma *> **. A
study ¥, including 198 children at great risk for atopy, con-
firms that RSV and RV are causative agents of all respiratory
diseases. These disecases were associated with persistent
wheezing in the first year of life, and in some of the follow-
ing years developed into asthma.

It has been suggested that children with atopy had dif-
ferent susceptibility to viral infections in comparison with

those without atopy during early childhood, where atopic
children are far more susceptible”’. In this research, children
with atopy were more often infected with RSV (43.3%), than
those without atopy (22.8%).

There is a dilemma whether genetic predisposition for
atopy creates per se susceptibility for asthma after viral in-
fection, or for development of asthma it is necessary to have
active expression of the atopic phenotype with sensibiliza-
tion to environmental allergens in early childhood. In the in-
ternational study of asthma and allergies in childhood (IS-
SAC study) various wheezing phenotypes within the “asthma
syndrome” are defined. One group includes children who, af-
ter being repeatedly exposed to infection in their early child-
hood, develop “infective asthma” and the other includes
children with “atopic asthma”*"?*. However, the present
study defined the unique phenotype of BHR in the age up to
two years in which RSV infection and atopy were associated.
Namely, every third child with atopy had BHR and 77.8%
also had RSV infection. In comparison, in the group of chil-
dren without atopy, BHR was diagnosed in every fifth child,
and association with RSV infection was in only 25%. Some
recent studies support standpoint, that viral infections of the
lower respiratory tract represent the marker of atopic predis-
position**. Prospective studies including high risk cohorts of
infants whose mothers had asthma, suggested that serious
bronchiolitis was a result of already present respiratory sus-
ceptibility to viral infection ***". Thomsen et al.*' studied
8,280 pairs of twins and concluded that RSV probably repre-
sented genetic predisposition for asthma. RSV infection fol-
lowed by BHR is characteristic for the first three years of life
and is attributed to the virus tropism for developing pulmo-
nary tissue . In this study, occurrence of BHR in children
with atopy was characteristic for the second year of life in
which RSV became the most important causative agent of
BHR (85.7%). It is possible that the dynamics of pulmonary
development in children with atopy, in the second year of
life, enables synergistic effect of RSV infection and atopy in
BHR development.

In the first year of life, BHR was dominantly observed
in children without atopy where RSV infection was discov-
ered in 1/3 of the cases. The frequency of RSV infection in
this group of children remained the same in the second year
of life. It is possible that unknown defect in pulmonary de-
velopment may attribute to early occurrence of BHR after
RSV infection in children without atopy.

In the Tucson Children's Respiratory Study > male
gender was marked as the risk factor for RSV infection of
the lower respiratory tract and Hibbert et al. ** found that in
boys, lower respiratory tract is less developed than in girls.
Small lumen of airways is described as a contributing factor
in expression of lower respiratory tract diseases in viral in-
fections’. In the present study, boys with atopy and ex-
pressed BHR had RSV infection in more than 80% of cases,
but BHR in male children without atopy was not associated
with RSV infection. BHR developed after RSV infection in
boys only in case of the present atopy, which implied the im-
portance of genetic factors associated with atopy. On the
other hand, it is known that small respiratory lumen may be
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the cause of BHR development in male children without
atopy and that it could be in the form of transitory wheezing
in the infant period not associated with later asthma devel-
opment *. In girls, BHR was in 62.5% of cases associated
with RSV infection, but equally in both groups, with and
without atopy. It is possible that female gender is a determi-
nant of BHR associated with RSV infection, regardless of the
presence of atopy.

More expressed Th2 immune response is also associ-
ated with BHR after RSV infection’. Firstly, RSV infection
favors Th2 immune response because it blocks the produc-
tion of interferon (IFN) from the plasmocytoid cells and re-
duces interleukin (IL-12) production **. Then, during the
infant period, immune response is underdeveloped and
physiologic Th2 immune response is present. Also, Th2 im-
mune response is the dominant cellular response in the de-
veloped bronchus-associated lymphoid tissue (BALT) ™.
There is a question whether respiratory defect caused by
immune response during viral infection is the result of Th2
immune response or a consequence of reduced mechanism of
immunosuppression. Children with atopy, beside being ge-
netically prone for development of Th2 response, also have
reduced function of the immune response regulation through
transforming growth factor bera 1 (TGFB1) and IL-10.
Somewhat insufficient regulation of the immune response
with lower TGFp1 is particularly present in the initial phase
of infection*, which may be the reason for chronic inflam-
mation in children with atopy. In this study, non-breastfed
children most often had BHR associated with RSV infection
in comparison with breastfed children. Mother's milk is not
only the source of nutritive elements for infants, but it also
has potent protective effect, owing to present immunoglobu-
lins and immunomodulating effect, owing to immunosup-
pressive cytokines such as TGFB1 and IL-107".

The results obtained in animal models clarify interac-
tion between viral infection and exposition to inhalation al-
lergens: infection can create a pro-allergic milieu and if an
experimental animal was exposed to inhalation of these al-
lergens for certain period of time, allergen-specific respira-
tory inflammation could be developed. Also, previous epi-

demiological data support direct causative role of RSV infec-
tion in development of sensibilizationn in the early phases of
asthma®*. The present study confirmed that children with
atopy and born either in spring or summer often have RSV
infection associated with BHR (more than 50%). This was
not the case with children born in autumn or winter, so it is
possible that there is a synergy between RSV infection and
exposure to pollen resulting in BHR development.

It is known that the correlation between respiratory in-
fections and asthma/persistent wheezing is complicated and
seemingly based upon interaction of the host factors (such as
age and the stage of development of innate and adoptive im-
mune response at the moment of infection) and infectious
agents. Resistance to viral infection and atopic sensibiliza-
tion depends on the number of immune mechanisms that are
strongly regulated in early life, particularly among children
with high risk of atopy **. Additional studies on asthma
pathogenesis are necessary, especially those that will include
the following characteristics: primary cause of defect in the
respiratory barrier of children with atopy; RSV tropism for
respiratory epithelium during lung development; allergens as
reactive molecules having chemical and enzymatic effect
upon respiratory epithelium; disorders of the immunoregula-
tory mechanisms in BALT of children; disbalance of tissue
factors during infection such as M2 muscarine receptors on
smooth muscles in respiratory tract.

Conclusion

The results of this study suggest that the presence of
bronchial hyperreactivity —associated with respiratory
syncytial virus infection can be early risk marker for asthma
development, in all female children and in male children
with atopy within the first two years of life. Therefore, early
asthma prevention should include routine detection of
respiratory syncytial virus infection and atopy in all children
in primary health care. Also, very helpful would be educati-
on of parents on how to reduce children’s exposure to infec-
tion and inhalation of allergens during critical periods of
early life.
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Introduction

Dental practice has been facing highly challenging
medico-legal environment and problems related to legal ex-
pertise in everyday practice. Selakovi¢ et al. ' have pointed
out numerous issues arising in this field and offered potential
strategies for overcoming such problems. The legitimacy in
dental practice, responsibility and importance of relevant
documents are topics addressed by numerous authors >~. The
best response to this problem is the appropriate education of
dental practitioners in this field. The literature currently
available to our dental practitioners encompasses mainly the
field of forensic medicine . Forensic dentistry as a separate
field of forensic medicine has not been paid adequate atten-
tion. Basic knowledge in forensic dentistry is accessible from
rather sparse textbooks available in our country * "', whereas
subspecialization reference books ', " focused on specific
topics of forensic dentistry are rare even at the global level.
“Forensic dentistry, legal and medical aspects” is the only
textbook '* currently available in our country that compre-
hensively addresses the problems in this field. For under-
standing key issues of legal medicine, the book ,,Medico-
legal expertise of non-material damage” is of great impor-
tance "°, and it is the recommended and mandatory reading
for each medical and dental practitioner. The lack of up-to-
date knowledge in the field of forensic medicine and den-
tistry is clearly reflected in the fact that only few articles ad-
dressing this topic have been published recently '*".

This article is an attempt to illustrate an original meth-
odological approach to medico-legal expertise of total pain
experienced after trauma of multiple teeth and surrounding
tissues. The basic methodology was developed in the 90’s of
the last century *”*'. Identification and correction of certain

shortcomings resulted in the first revision and modification
of the original methodology some 8 years ago ", and the
second revision was performed three years ago '*

The majority of dentists are not familiar with expert
evaluation of non-material damage (civil liability) including
reduction of life activities, total suffered pain, mental suffer-
ing for facial disfigurement, and these terms are mostly con-
sidered abstract classifications. It is mainly due to the fact
that this segment of education is not properly addressed
throughout the study curriculum, neither undergraduate nor
postgraduate (specialization). Expert evaluation of the sever-
ity of injury (criminal liability) is also quite unknown to den-
tists. Medico-legal expertise of disability (invalidity), i.e.
working inability involves salary loss and is considered ma-
terial damage. In the majority of cases, disability is associ-
ated with the reduction of life activities; however, the reduc-
tion of life activity does not necessarily implicate disability.
The rate (severity) of injury does not correspond with the
rate of reduction of life activities.

Such an environment characterized by the lack of basic
knowledge is not supportive for novel scientific and meth-
odological approaches. The greatest support to this field
came from the university teaching staff in the field of law
and lawyers. This methodology does not offer the estimation
of total experienced pain (subjective attitude), but its evalua-
tion (objective attitude). The main objection of medical pro-
fession to this methodology is shifting of philosophical con-
cept of pain into the field of mathematics. However, legal
profession emphasizes this shift as the best improvement of
the methodology. Nevertheless, application of this method-
ology enables reaching of identical conclusions irrespective
of the person performing the expertise. It offers better quality
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of legal expertise in dental medicine, as well as improved
competence and reputation of dentists involved in medico-
legal expertise. Application of this methodology will exclude
the necessity of additional “super-expertise” or unnecessary
confrontation of experts in the future.

Medico-legal importance of pain

1li¢ et al. '* made a review of the book “Libellus de den-
tibus” (“Book on Teeth”) by Bartolomeus Eustachio, the first
book dedicated to dental medicine and teeth. In the first chap-
ter, Eustachio attempted to elucidate the sensitivity of hard
dental tissue, whereas in the fourth chapter he comprehen-
sively addressed the innervation and vascularisation of the up-
per and lower jaws. This is the first step in emphasizing the re-
lation between teeth and dental pain.

The assessment of the total physical pain experienced is
one of the basic requests for medico-legal expertise in a civil
litigation. The central issue of the civil procedure is the com-
plainant, who is expected to be adequately compensated for
suffered material and non-material damage.

The assessment of the total physical pain experienced is
one of the basic requests for medico-legal expertise in a civil
litigation. Objectification of pain intensity is considered major
medical problem in dentistry practice. Pain intensity scale
guides may partly simplify this task. The main problem occurs
on medico-legal expertise of total pain experienced from the
moment of injury until complete recovery. Dental polytrauma
(several teeth injury) is the secondary problem that may in-
clude a variety of injuries and the health status of teeth at the
moment of injury. Such situations assign to the expert witness
a role of an "estimator" of the total pain that the patient has
experienced, emphasizing the subjective factor.

The aim of this paper was to introduce a uniform pro-
cedure that simplifies medical expertise of pain, and results
in the identical conclusions irrespective of the person per-
forming the expertise. The ultimate goal is to design the
methodology applicable for assessing the total pain in dental
trauma, featuring the objective factor.

Methodology for assessing the total pain in dental
trauma

The methodology for assessing total pain after tooth
and jaw trauma was developed in the mid-90s of the XX cen-
tury by Selakovié ** *', while certain modifications were in-
troduced during past several years '* '*. This methodological
approach accentuates all relevant factors with high level of
objectivity, and with maximum avoidance of subjective atti-
tude towards the problem. This methodology enables review-
ing and verification of each medico-legal expertise. The ul-
timate goal of this attempt is to develop a uniform procedure
that simplifies the procedure and results in the identical con-
clusions irrespective of the person performing the expertise.

Physical pain as the consequence of the afflicted injury,
and establishing criteria for compensation for non-material
damage is a very complex problem. Diversity of organs and
tissues, age and health status of a patient are only some of the

factors indicating the difficulties in determining common crite-
ria related to pain assessment. On the other hand, the medico-
legal expertise of polytrauma and pain located at several sites
and of different intensity is particularly intricate. Such cases
mostly implicate the dominant highest-intensity pain, whereas
other parameters are of somewhat less importance. Neverthe-
less, each individual pain can neither be ignored nor regarded
as an isolated injury. Our opinion is that in case of dental poly-
trauma the injury and highest-intensity pain are to be consid-
ered important factors, whereas other parameters should be
taken into consideration with some reservations.

Systematization of all common criteria and factors rele-
vant to pain is an essential issue, disregarding its localization
in the body. Each branch of medicine implicates particular in-
jury categorization systems based on different criteria. Med-
ico-legal expertise of physical pain as a form of non-material
damage requires an accurate injury categorization in view of
experienced physical pain and applied medical treatment.
Thereby, the “International statistical classification of diseases
and related health problems” * should be taken as the “outset”
document.

Expertise of physical pain in dental trauma — starting
points for pain classification

The first instance in the process of medico-legal exper-
tise of physical pain in dental trauma is defining and predict-
ing the preliminary medical factors. Taking these factors into
consideration is the standpoint for designing the intensity
scale of experienced and anticipated pain.

Physical pain is subjective sensation resulting from a
somatic injury and disturbance of body integrity due to
physical injury or disease.

Pain intensity evaluation and its objectivization are ac-
complished using the variety of scales. The most widely used
is a 10-point scale, whereas 5-, 4- and 3-point scales are less
common. To the purpose of medico-legal expertise a 5-point
scale is the most appropriate, which impeccably reflects pain
intensity in the pulp, periodontium, in the bone and soft tis-
sues. It enables an accurate pain classification, without re-
dundant details. The scale is as follows:

Intensity grade 1 — low-intensity pain lasting as long as
the stimulation itself;

Intensity grade 2 — higher-intensity pain lasting longer
then the stimulation itself;

Intensity grade 3 — high-intensity; pain responsive to
analgesics, immobilization and resting and provoked by
moving, speaking, eating;

Intensity grade 4 — particularly severe and enduring
pain, irresponsive to analgesics;

Intensity grade 5 — the worst possible pain, long-lasting
pain resulting in the state of shock.

Duration of pain is an inevitable factor, since pain can
occur as instant and transient or can persist until complete
recovery of the patient. Four different points in time are de-
fined pertaining to the occurrence and persistence of pain,
i.e. pain at the moment of injury, pain persistent until cure,
pain in the course of medical procedure, pain during healing
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and recovery period. At each of these points in time, pain
can be rated according to 1-5 points at the pain scale.

Surgical classification of injuries and therapy procedures

A range of classification models for categorization of
tooth injuries proved inconsistent, limited or overextensive
and too complex, hence inadequate for physical pain assess-
ment. Categorization of tooth injuries that encompasses pain
intensity at the moment of injury and in the course of appro-
priate therapy procedure enables an objective assessment of
pain. Such a categorization, relying on the “International sta-
tistical classification of diseases and related health prob-
lems” ** are displayed in Tables 1 and 2. These categoriza-
tion models considerably simplify the expertise, enabling re-
producibility of the procedure using the same methodology
approach in the control or super expertise. This method is
enough feasible and comfortable for the expert, and yet en-
hances credibility of dentistry and dentists among the clients,
i.e. legal entities.

Auxiliary factors

Auxiliary factors deserve particular consideration as an
inevitable part of this methodology, thus their precise identi-
fication and classification is of particular importance.

Health status of teeth (organs) before injury

Assessment of pain intensity is to the great extent de-
termined by the tooth condition (status), i.e. healthy, defec-
tive or healed tooth, sprouting tooth or parodontopathic
tooth. Within the scope of tooth trauma, a parodontopathic
tooth is defined as “tooth in which the height of the crown
and uncovered root portion is greater than the root portion in
the jawbone, irrespective of tooth-mobility”. This element is
important in view of lever-principle, lever arm and fulcrum.
Namely, such tooth is more easily luxated or broken than the
healthy one. In that respect, expertise of injury involving
tooth crown breakage associated with an uncovered pulp
chamber requires additional differential diagnosis confirming
whether the tooth was previously healthy (vital), devitalized
(endodontically-cured or diseased), parodontopathic, with a
certain degree of mobility. All this necessarily suggests that
the identical injury does not produce pain of the same inten-
sity.

Multiple tooth injuries — dental polytrauma

In multiple injuries the pain of highest intensity at the
moment of injury, until dental surgery procedure, in the
course of procedure and recovery (healing) is considered
dominant. The intensity of pain at each stage is rated '.
Lower-intensity pain in other teeth is of secondary impor-
tance; however, it cannot be completely ignored. Following
the rating of all individual injuries, the highest pain intensity
is considered dominant, whereas other pains are graded with
rate 1. Pain cannot be regarded as simple mathematical cal-

culation. Pain of highest intensity is always dominant and
most distressing for a patient. Localization of different types
of pain in dental polytrauma is, however, far too limited area
to enable assessment of all pain types in the same manner.

Secondary procedures

In most cases a patient completely recovers after treat-
ment and healing, and continues with daily and professional
activities. However, additional dental and medical proce-
dures are necessary, which mostly causes pain. Such proce-
dures include fixed prosthetics (crown grinding), apictomy,
removal of ligature wires, miniplates or scars correction.
This methodology implicates evaluation of such pain cate-
gory with grade 1, irrespective of the number of subsequent
procedures, because they are considered logical finishing
point of the therapy.

Classification and assessment of pain intensity

A variety of approaches in this field results from the
complex pathology and fairly large number of different inju-
ries occurring in this region. Each classification reflects a
particular aspect or aspects of this problem. The abundant
literature offers comprehensive classifications of injuries of
teeth, alveolar crest and surrounding soft tissues. It is of par-
ticular importance in assessing pain intensity that is determi-
native factor in appraising the pecuniary compensation
(nonmaterial damage). The entire procedure involves two
classification instances: classification of tooth and surround-
ing tissue injuries with a rating scale for individual pain inten-
sity at the moment of injury until dental surgery procedure (Ta-
ble 1); classification of therapy procedure — pain in the course
of dental procedure and wound healing (Table 2).

These two classifications depict the injury in the course
of time. The procedure differentiates the actual experienced
pain and previous health status of the tooth. Namely, pain in-
tensity and corresponding therapy procedure are not necessar-
ily identical, even in case of the same type of injury. Injury
classification itself encompasses 13 different situations, dis-
tributed into 3 sub-groups: isolated tooth injuries, combined
tooth injuries and injuries of surrounding soft tissues.

Table 1 shows pain intensity at the moment of injury
and until dental surgery procedure. The first column contains
the injury code. The first digit is 1 (one) that represents pain
mark at the moment of injury until medical processing. The
second digit is the code for particular injury — the classifica-
tion differs between 13 distinct injuries. The second column
contains injury classification and diagnose in Latin. The third
column is divided into four sub-columns for the first 10 inju-
ries, each one for a specific health status of the tooth imme-
diately before the injury. Under the Table is given an expla-
nation on initial codes for each sub-column. Injuries desig-
nated with 11-13 refer to injuries of surrounding tissues.
Numerical marks within these columns describe pain inten-
sity of the injury itself. The first digit indicates pain intensity
at the moment of injury, the second one the pain intensity un-
til medical processing, whereas the third one represents the
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Table 1

Classification of tooth and surrounding tissue injuries with the scale of individual pain intensities
at the moment of injury until dental surgery

Type of injury classification

Pain intensity

Tooth diseases and conditions

Code Injury-shaded fields H P DH DI
Isolated tooth injuries
1.1. Fractura enameli et dentini coronae dentis traumatica 1+0=1 1+0=1 0+0=0 0+0=0
1.2. Fractura coronae dentis completa traumatica 2+1=3 2+1=3 1+0=1 1+0=1
1.3. Fractura radicis dentis traumatica 2+1=3 1+1=2 1+1=2 1+1=2
1.4. Luxatio dentis traumatica 2+1=3 1+1=2 2+1=3 2+1=3
1.5. Intrusio dentis traumatica 3+1=4 3+1=4 3+1=4 3+1=4
1.6. Extractio dentis traumatica 2+1=3 1+0=1 2+1=3 2+1=3
Combined tooth injuries
1.7. Luxatio dentis traumatica cum fractura enameli et 2+1=3 1+1=2 2+1=3 1+1=2
dentini coronae dentis
1.8. Luxatio dentis traumatica cum fractura coronae 3+2=5 2+2=4 2+1=3 1+1=2
dentis completa
1.9. Luxatio dentis traumatica cum fractura radicis 3+2=5 2+2=4 2+1=3 1+1=2
1.10. Fractura dentis comminutiva 4+3=7 3+3=6 4+3=7 3+3=6
Injuries of surrounding tissues
1.11. Fractura processus alveolaris 3+2=5
1.12. Fractura mandibulae (maxillae) 4+3=7
1.13. Vulnus lacerocontusum (cutis, labii oris, gingivae, linguae) 2+1=3
H — healthy, P — parodontopathic, DH — devitalized healthy, DI — devitalized infected.
Table 2
Classification of therapy procedures
and table of individual pain intensity (5-point scale)
Code Procedure — description of healing stage PIP PIH TIP
2.1. Direct pulp-capping — No pain during healing stage, secondary procedure 1 0 1
involve dental filling
2.2. Exstirpatio pulpae vitalis — No pain during healing stage, secondary procedure 1 0 1
involve dental filling or crown onlay/inlay
2.3. Exstirpatio pulpae vitalis — Ortodontic root extraction and crown onlay/inlay 1 1 2
2.4. Apicotomia — Sutures present during healing stage, secondary procedure involve 1 1 2
dental filling or crown onlay/inlay
2.5. Exstractio dentis — No pain during healing stage, secondary procedure involve 1 0 1
prosthetic denture
2.6. Exstractio chirurgica — Sutures present during healing stage, secondary 1 1 2
procedure involve prosthetic denture
2.7. Reinplantatio dentis — splint at later phase 1 1 2
2.8. Repositio cum fixatio dentis — splint at later phase 1 1 2
2.9. Repositio cum fixatio peocessus alveolaris — splint at later phase 1 2 3
2.10. Repsitio cum immobilisatio bimaxillaris — Inability of mouth opening, problems 2 2 4
at eating
2.11. Wound treatment — Sutures present during healing stage, secondary procedure 1 1 2
may include scar correction
2.12 Exstractio chirurgica sequestri (corpori alieni) — Sutures or iodine gauze present 2 1 3

during healing stage

PIP —Pain intensity during procedure; PIH — Pain intensity during healing; TIP —Total intensity of

experienced pains.

sum thereof. Hence, the code 1.3.1 in a report refers to the
breakage of healthy tooth root, and the intensity of experi-
enced pain is rated 3.

Table 2 contains the classification of therapy proce-
dures associated with pain intensity scale. Selection of ther-
apy procedure is determined by the character of injury, pe-
riod elapsed from the moment of injury, skills of a dentist
and staff, available equipment and facilities, age of the pa-
tient, level of oral hygiene, cooperativeness of the patient
during therapy and the patients’ needs with respect to par-
ticular oral health standard. Some procedures are repeated

from practical reasons, with the aim to determine the conti-
nuity of pain intensity in the course of healing, as well as dif-
ferences resulting from the need for secondary procedures.
The assessment of pain intensity during the procedure is al-
ways associated with administration of local anesthetics,
which are (by ethical reasons) indispensable under such cir-
cumstances.

Based on the obtained overall assessment of all experi-
enced pains, the following pain scale can be designed, en-
compassing the 5 basic pain categories with the range 1-25:
Category I — Mild pain — intensity rate 1-5; Category II —
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Substantial pain — intensity rate 6-10; Category III — Severe
pain — intensity rate — 11-15; Category IV — Extremely se-
vere pain — intensity rate 16-20; Category V — Excruciating
pain — intensity rate 21-25.

In the context of general medical traumatology, tooth
injuries cannot reach the rate beyond 15, i.e. could be classi-
fied into categories I to III. Only associated with the jaw
fracture they could be assigned to category IV.

Note: This methodology is currently applied only in den-
tistry, yet the possibility of its wider application is evident. In
that respect, the category V is introduced for evaluation of
overall pain experienced by general polytrauma of the body.

The procedure encompasses several stages: identifying
the number of injured teeth; diagnosing the health status of
the tooth at the moment of injury; selecting therapy proce-
dures for each particular tooth; identifying prospective sec-
ondary procedures; entering codes into the “Record Sheet”,
as well as all numerical indicators; assessment and categori-
zation of all experienced pain.

On the basis of specialist reports, record protocols and
sheets, injury-record sheets, radiographs and diagnostic pro-
cedures, actual status is determined. All the parameters are
entered into the "Record Sheet on Intensity of Overall Pain
Experienced at the Trauma of Teeth and Surrounding Tis-
sue". It is essential to rank all individual injuries according to
the intensity of overall experienced pain. The injury with
highest overall intensity is dominant, i.e. it is accepted as a
whole. Other individual injuries are presented through their
total intensity in the next to the last column of the Record
Sheet. This methodology regards all other pains as minimal,
thus their rating at the pain scale is 1. The final overall rating
of the total experienced pain is calculated by summarizing
pain intensity rates for all individual injuries ranked and as-
sessed using the aforementioned pattern.

Some examples from everyday practice

Example 1 (Table 3)

The medico-legal expertise of total pain experienced in
tooth trauma can be established based on comprehensive

medical records. The relevant medical records and documen-
tation "’ give a detailed overview of maxillary tuberosity

fracture arising as a complication of tooth extraction. Medi-
cal error and medical malpractice lawsuit is determined,
which is considered criminal liability. In a consequent civil
procedure, compensation for non-material damage, i.e. total
pain suffering damage is requested. Medical factors consid-
ered in the evaluation of total pain suffered revealed the fol-
lowing: The patient referred to the dentist with pain in tooth
17 that was infected and indicated for extraction. During
procedure performed in local anesthesia, tuberosity fracture
occurred (1.11.), along with traumatic luxation of two teeth
(1.4.4. and 1.4.1.), laceration and contusion of gingiva
(1.13.). The injury was not recovered after 2 days. Under lo-
cal anesthesia, the tuberosity was removed (2.12.), both teeth
extracted (2.6.) along with the management of oroantral
communication (2.11.). The procedure was well documented,
containing all medical elements for further expertise. The
dentist is not responsible for pain preceding patient's first
visit. At the moment of injury, pain was not of maximum in-
tensity because of local anesthesia. Augmentation or ptery-
goid implant is a possible solution.

According to the intensity of pain, the most intense pain
is associated with tuberosity fracture. The overall pain suf-
fered is rated 12, which is assigned into pain category III.

Example 2 (Table 4)

A 46-year-old woman fell down by an abrupt braking of
a bus and suffered fracture of a lower jaw body as well as the
bite wound in the lower lip, extrusion of two parodontopathic
and one healthy tooth, and tearing of the surrounding gingiva
(a total of 6 individual injuries). The wounds in the mouth
and skin were sutured, and lower jaw immobilized. Secon-
dary intervention included bridge mounting. Table 4 shows
that this patient experienced category IV pain — extremely
severe pain, rated 17 at the intensity rate scale. Without jaw
fracture, the total intensity of pain cannot exceed rate 15 of
the pain scale.

Example 3 (Table 5)
Multiple injuries in the head and chest are made by two

close-range gunshots. The victim falls to her knees because
of the hit in the head with the gun’s stock (downward force).

Table 3
Example 1 — Filled-out Record Sheet total intensity of experienced pain
Name of the patient
Address
Identification number
Date
No Injury localization Injury code Therapy code Total pain Rate
(total intensity) (total intensity) intensity
1. Maxillary tuberosity 1.11. %) 2.12. 3) 8 8
2. Tooth 17 144. 4 2.6. 2) 6 1
3. Tooth 18 141. & 2.6. @) 6 1
4. Gingiva 1.13. 3) 2.11. 2 5 1
Secondary procedure - description: Augmentatio, inplantatio 1
Overall rate of experienced pain 12
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Table 4
Example 2 — Filled-out Record Sheet total intensity of experienced pain

Name of the patient

Address

Identification number

Date
No Injury localization Injury code Therapy code Total pain Rate

(total intensity) (total intensity) intensity

1. Jaw fracture 1.12. @) 2.10. 4) 11 11
2. Lower lip 1.13. 3) 2.11. 2) 5 1
3. Gingiva 1.13. 3) 2.11. 2) 5 1
4. Tooth 33 1.61. (3 / 3 1
5. Tooth 32 1.62. (1) / 1 1
6. Tooth 31 1.62. (1) / 1 1

Secondary procedure - description: Dental bridge 1

Overall rate of experienced pain 17

Table 5
Example 3 — Filled-out Record Sheet total intensity of experienced pain

Name of the patient

Address

Identification number

Date
No Injury localization Injury code Therapy code Total pain Rate

(total intensity) (total intensity) intensity

L. Chest 5+4=9 2+3=5 14 14
2. Pneumothorax 4+3=7 2+2=4 11 1
3. Jaw fracture 1.12. 7 2.10. 4 11 1
4. Tooth 14 1.10. 7 2.12. 3 10 1
5. Tooth 13 1.10. 7 2.12. 3 10 1
6. Tooth 12 1.10. 7 2.12. 3 10 1
7. Fractura proc. alveolaris 1.11. 5 2.12. 3 8 1
8. VLC linguae 1.13. 3 2.11. 2 5 1
9. Scalp 1.13. 3 2.11. 2 5 1

Secondary procedure - description: Dental bridge 1

Overall rate of experienced pain 23

VLC - Vulnus lacerocontusum.

At this position of the victim, the defendant was on her right side
and shot the first bullet from the distance of 50 c¢cm, which
caused entry wound in the right nasolabial sulcus. Along the
bullet pathway, destruction of the alveolar ridge (1.11.) and 3
teeth 14, 13 and 12 (1.10.1.) was apparent. The penetrating mis-
sile hit the lower jaw on the lingual side. The bullet retarded by
striking the juncture between the alveolar crest base and the
body of the lower jaw in the region 34-36, causing fracture of
the lower jaw (1.12.). After recoiling, the bullet and its frag-
ments remained in the left sublingual space causing laceration
and contusion of the tongue and mucosa of the floor of oral cav-
ity (1.13.). The victim fell facedown and the defendant fired the
second shot causing entry wound in the region of the scapula.
Along its track, the bullet penetrated the upper part of the right
lung causing pneumothorax. The clavicle region is the exit site
of the bullet. The injuries apparent in the maxillofacial region
and associated suffered pain are classified into Category IV.
Maxillofacial pain even exceeding grade *' without chest injury
would not be accepted. Potential secondary procedures associ-
ated with pain include augmentation of upper jaw ridge and

placement of three implants. In this case, the pain can be as-
signed to the Category V, i.e. excruciating pain.

If there had not been any chest injuries, the most intense
and durable pain would have been the lower jaw injury (grade
11) with total suffered pain being grade 18. Thus, the head in-
jury would be classified as total pain of the Category IV.

Because of gunshot wound in the chest, the most inten-
sive pain was reported in this region. The victim experienced
pain of highest intensity (grade 5 pain resulting in the state of
shock and consciousness lost) at the moment of bullet pass-
ing through her chest. Until medical treatment, she experi-
enced pain graded 4 (enduring pain irresponsive to analge-
sics or immobilization). During medical treatment (before,
during and after general anesthesia) she suffered pain graded
2. Throughout the postoperative recovery stage, she reported
grade 3 pain. All this resulted in assessment of the intensity
of total suffered pain to be 14. The total pain suffered is
graded 23, classif it to Category V (excruciating pain).

In this case, 20 years after developing this methodology
and on the basis of a 30-year-long experience in oral surgery,
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the author allowed himself to perform medico-legal evalua-
tion of pain that is not the subject of his medico-legal license.

Conclusion

The described methodology enables the uniform ap-
proach in pain assessment. Methodologies applied so far en-
compassed more subjective approach. In repeated expertise,

discrepancies were frequent and anticipated due to an incon-
sistent procedure protocol. The described approach provides
an appropriate protocol for obtaining identical results in re-
peated expertise. This approach is somewhat arguable from
the point of view of medicine and dentistry, yet it is highly
feasible in legal practice. It provides clear legal qualification
excluding any doubts with respect to the competence of med-
ico-legal expertise.
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Abstract

Introduction. Dual left anterior descending (LAD) artery is a
very rate inherited anomaly. It can be incidentally revealed dur-
ing primary percutaneous coronary intervention (pPCI) and
may produce difficulties in detecting and treating the culprit le-
sion. Case report. We presented a 52-year-old male patient
with ST-segment elevation myocardial infarction (STEMI) of
inferior wall, in whom dual LAD anomaly was revealed during
pPCI: a short LAD artery originated from the left main coro-
nary artery and a long LAD artery originated from the proximal
part of the right coronary artery (RCA). A bare metal stent was
successfully implanted in the place of the culprit lesion in RCA
and ST-segment resolution was achieved in ECG. After two
hours, the patient was referred again to the catheter lab due to
new STEMI of anteroseptal wall. Another bare metal stent was
implanted in new infarction related artery, this time it was prox-
imal part of the short LAD. Conclusion. Careful and correct
interpretation of ECG is very helpful in detection and treat-
ment of the culprit lesion in cases with dual LAD.

Key words:
coronary vessels; congenital abnormalities; myocardial
infarction; stents; reoperation; electrocardiography.

Apstrakt

Uvod. Dvostruka prednja descedentna arterija (PDA) je
veoma retka urodena anomalija i moze biti otkrivena
slucajno tokom primarne perkutane koronarne intervencije
(pPKI) sto moze stvoriti poteskoce u odredivanju i le¢enju
infarktne lezije. Prikaz bolesnika. Prikazali smo muskarca,
starog 52 godine, sa infarktom miokarda sa ST-elevacijom
(STEMI) donjeg zida, kod koga je tokom pPKI otkrivena
dvostruka PDA. Kratka PDA je imala ishodiste iz levog
glavnog koronarnog stabla, a dugacka PDA iz proksimalnog
dela desne koronarne arterije (DKA). Na mestu infarktne
lezije u DKA uspesno je implantiran metalni stent i
postignuta rezolucija ST-segmenta u EKG-u. Nakon dva
sata, bolesnik je vracen u angiosalu zbog novog STEMI
anteroseptalne lokalizacije. Drugi metalni stent implantiran
je na mestu nove infarktne lezije, ovog puta u
proksimalnom delu kratke PDA. Zaklju¢ak. Pravilna
interpretacija. EKG-a od velike je pomoé¢i u detekeiji i
lecenju infarktne lezije kod retke anomalne dvostruke PDA.

Kljucne reci:
aa. coronariae; anomalije; infarkt miokarda; stentovi;
reoperacija; elektrokardiografija.

Introduction

The incidence of the dual left anterior descending (LAD)
artery is uncommon and ranges from 0.01% to 0.03%. In
1983, Spindola et al. ! published a classification of this very
rare inherited coronary artery anomaly. This classification in-

cluded four types of dual LAD. The first three types implied a
variety of both short and long LAD arteries originating from the
left coronary sinus or the left main coronary artery, and the
fourth type implied that long LAD artery originating from the
proximal part of the righ coronary artery (RCA). In 2010, Man-
chanda et al. ? described the fifth type of dual LAD, where the
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short LAD artery originates independently from the left coro-
nary sinus, and the long LAD artery originates from the right
coronary sinus. In 2012 a new, sixth type of dual LAD was pro-
posed by Maroney and Klein 3, where a unique route of long
LAD artery was discovered. It arouse from proximal RCA go-
ing underneath the right ventricular outflow tract to the anterior
interventricular groove. Dual LAD anomaly can be a rare cause
of ischemic heart disease or even sudden cardiac death, especially
when the long LAD artery goes between large cardiac vessels,
like aorta and pulmonary trunk, which can lead to artery compres-
sion during the high blood flow through those big arteries * °.

We presented a patient with type IV, dual LAD anom-
aly discovered during primary percutaneous coronary inter-
vention (pPClI), who also had two consecutive STEMISs in the
span of two hours with culprit lesions in two different coro-
nary arteries: the RCA and short LAD artery.

Case report

A 52-year-old male patient with chest pain and diaphore-
sis was admitted to the Emergency Department of the Military
Medical Academy in Belgrade, Serbia. Pain had the character
of tightening in the chest, spreading to the shoulders and upper
arms and there was a time lapse from pain onset to admission
of only one hour. The patient stated similar pain in the past. He
was also treated for hypertension and diabetes mellitus type 2.
He smoked 25 pack year of cigarettes.
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His blood pressure was 120/80 mmHg and heart rate 67
beats per minute. Other physical findings on admission were
unremarkable except for a pale, dewy skin.

Baseline ECG showed ST-segment elevation in the
leads for the inferior wall, and reciprocal ST-segment de-
pression in the D1 and AVL leads (Figure 1).

As per treatment protocol, before pPCI, the patient re-
ceived oral administration of aspirin 300 mg, clopidogrel 600
mg and parenteral administration of unfractionated heparin 80 U
per kilogram of body weight.

On coronary angiography, a short LAD artery was seen,
arising from the left coronary sinus and exhausting in the
middle segment, after the separation of a large septal trunk.
In its proximal part, a significant, tubular-type, stenosis of
about 80% of vessel lumen was seen (Figure 2).

The RCA had subtotal stenosis in the proximal segment
just after the separation of a long artery which bended toward
apical lateral region of the heart. That anomalous artery, which
arouse from the proximal part of the RCA appeared to be a long
LAD artery in a very rare coronary artery anomaly called dual
LAD. It had also a tubular stenosis of about 40-50% in its
proximal part (Figure 3). According to ECG changes, the ST-
segment elevation in the leads for the inferior wall, lesion of the
RCA was recognized as the culprit lesion and after several bal-
loon predilatations, a bare metal stent (dimension 3.5 x 15 mm)
was implanted. The final coronarography effect was referred as
excellent (TIMI 3 flow) (Figure 3).
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Fig. 1 — Left: ECG on admission: ST-segment elevation in the leads for the inferior wall (arrows); Right: Complete ST
segment resolution after performing primary PCI with stent implantation in the RCA as infarction related artery.
ECG - electrocardiogram; PCI — percutaneous coronary intervention; RCA — right coronary artery.

Fig. 2 — Left and middle: coronary angiogram, “spider”

and caudal view, showing the short LAD artery (arrow) with a

significant stenosis in its proximal part. Right: short LAD artery after stent implantation (arrow).
LAD - left anterior descending.
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Fig. 3 — Left: coronary angiogram, cranial view, with the RCA and significant stenosis as culprit lesion (black
arrow) and the anomalous long LAD artery with mild proximal stenosis (white arrow). Right: RCA after stent
implantation in culprit lesion (black arrow) and the long LAD artery (white arrow).

RCA - right coronary artery; LAD — left anterior descending.

Soon after pPCl, the patient was without chest pain, and
ECG showed complete ST-segment resolution (Figure 1).

Two hours after the intervention, while recovering in
intensive care unit, the patient had chest pain again, with
identical propagation and diaphoresis. ECG revealed ST-
segment elevation in AVL and V1 to V3 (Figure 4).

1 " NESORMAL B Useant s rard Eiagraiis
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Fig. 4 — ECG two hours after the primary PCI on the

RCA, ST-segment elevation in the leads for the
anteroseptal wall (arrows) suggesting new culprit lesion
in the short LAD artery.

ECG - electrocardiogram; PCI — percutaneous coronary

intervention; RCA — right coronary artery; LAD — left anterior
descending.

The patient was returned to the catheter lab and another
pPCI was performed. Thrombus morphologic lesion was no-
ticed in the place of the previous stenosis in the proximal seg-
ment of the short LAD artery originating from the left coronary
sinus, so we implanted another bare metal stent in this new cul-
prit lesion. An excellent coronarography effect was achieved
with TIMI 3 flow. A control angiography of recently stented
RCA was performed and TIMI 3 flow remained.

After this intervention, chest pain disappeared, and
complete ST-segment resolution was observed on ECG.

In further course of hospitalization, there were no compli-
cations and cardiac specific enzymes activity completely re-
turned to normal values. Echocardiography at discharge, seven
days after admission, showed mild hypokinesis of the middle
and basal part of the septum with left ventricular ejection frac-
tion of 50%. The patient was discharged home in good condition

and referred to further follow-up. One year after pPClI, the pa-
tient underwent dobutamine stress echo examination which was
negative for ischemic heart disease. A few months later, he
complained of mild chest discomfort, but on examination in
emergency unit, serial ECGs were without changes, serum car-
diac specific enzymes activities were in normal value range, ar-
terial blood pressure was 130/80 mmHg and the rest of physical
examination was unremarkable. Having in mind his current
health state and the previous medical history we decided not to
expose him to invasive coronary angiography, but to emergency
multi-detector computed tomography (MDCT) coronary an-
giography. It revealed that both of implanted stents were without
signs of occlusion or restenosis, the lesion in the long LAD ar-
tery was estimated as unchanged, and culprit lesion was not
seen. Using this imaging we recognized the dual LAD to be of
type IV because the long LAD artery did not have trajectory un-
der, but above the right ventricular outflow tract (Figure 5).

Fig. 5— MDCT coronary angiography performed one year
later. Long LAD artery originates from the proximal RCA
and goes above RVOT toward anterior interventricular
groove (black arrow), suggesting type IV dual LAD. Short
LAD artery is also seen (white arrow).

MDCT —multidetector computed tomography; LAD — left
anterior descending; RCA — right coronary artery; RVOT —
right ventricular outflow tract.

Discussion

Acute coronary syndrome in patients with anomalous
coronary arteries has been reported as specific and sometimes
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difficult to treat when performing PCI ® . In the presented pa-
tient with STEMI of the inferior wall a very rare coronary artery
anomaly, called dual LAD, was incidentally revealed dur-
ing the primary PCI. He also had multivessel coronary dis-
ease which could have make treatment decision difficult,
especially if a patient had more diffuse ECG changes or
myocardial infarction of another localization. A short LAD
artery could sometimes look as acutely blocked infarction
related artery and trying to open it may lead to perforation.
Additionally, early separation of a long LAD artery from
the RCA also might be missed on coronarography due to
catheter malposition, or due to the separate source of the
anomalous artery from the right or left coronary sinus 2.
The presented patient had inferior wall myocardial infarc-
tion, which was clear due to ST-segment elevation on ECG
in the leads for inferior wall. Although the RCA was not
occluded and had TIMI 3 flow, significant proximal lesion
was recognized as culprit lesion. After two hours, the pa-
tient developed another STEMI, but this time, ST-segment
elevation was in the leads for anteroseptal region, which
guided us to the short LAD artery, with its proximal lesion,
as infarction related artery and not the long LAD artery
which also had borderline stenosis. This suggests that ECG
guided primary PCI could be of enormous help in revealing
a culprit lesion in STEMI patients with anomalous coronary
arteries, especially in patients with multivessel coronary
disease. What was a rupture trigger for the second culprit
lesion remains unclear, but it is understandable that plaque
in the short LAD artery was highly unstable and complex
interplay of variables in and outside the plaque could cause
rupture with subsequent thrombosis. Acute myocardial in-
farction is a state of increased inflammatory and hemody-
namic activities which can cause further plaque destabiliza-

tion, arterial spastic reaction, intraplaque hemorrhage and
plague disruption ® '°. It is possible that selective injection
of contrast fluid, during PCI, can cause microscopic foci of
endothelial loss or even erosions on the unstable plaque
surface which can lead to thrombotic cascade. An interest-
ing question could be asked in this case: What if anterosep-
tal STEMI had appeared first in our patient and anomalous
long LAD artery had not been seen on coronarography due
to separate ostium in the right coronary sinus or due to
catheter malposition in the RCA? Because the short LAD
artery diminished after giving large septal trunk, thinking
of occlusion and trying to open it could have had dangerous
consequences and at least it would have consume a pre-
cious time.

Furthermore, very rare anomalies of coronary arteries may
be a problem if urgent cardiac surgery is required .

This case was interesting to us due to several reasons:; inci-
dental revelation of one of the rarest coronary anomalies; devel-
opment of two consecutive STEMIs of two separate regions
(first inferior, and second was anteroseptal) within two hours;
correct interpretation of culprit lesions sites among several
hemodynamically significant stenosis of the coronary arteries
including the anomalous LAD artery, and successfully per-
formed PCI with excellent recovery of the patient.

Conclusion

Dual LAD artery is very rare anomaly which might be in-
cidentally revealed during primary PCI. In these patients, if mul-
tivessel coronary disease exists, recognizing culprit lesion is
more complicated which can be amended by careful interpreta-
tion of ECG changes together with understanding the anomalous
arteries’ trajectories.
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Abstract

Introduction. Lissencephaly (“smooth brain”) forms a
major group of brain malformations due to abnormal neu-
ronal migration. It can cause severe intellectual and motor
disability and epilepsy in children. The prenatal diagnosis
of this malformation is rare. Case report. We presented a
case of the prenatal diagnosis of lissencephaly. A 30-year
old pregnant woman was reffered to the hospital at the
week 35 of gestation for magnetic resonance imaging
(MRI) after an ultrasound examination demonstrated fetal
cerebral ventriculomegaly. Fetal MRI of the brain showed
“smooth”, agyrya cortex. The female infant was born at
term with birth weight of 2,500 g and Apgar score 8,
showing global developmental delay. Postnatal ultrasound
and MRI confirmed classical lissencephaly. She is now 8
years old and has spastic quadriparesis, mental retardation
and epilepsy. Conclusion. Confirmation of the ultrasound
diagnosis with MRI is desirable for the prenatal diagnosis
of lissencephaly.

Key words:
lissencephaly; fetal monitoring; ultrasonography;
magnetic resonance imaging; mental retardation.

Apstrakt

Uvod. Lizencefalija (,gladak mozak”) predstavlja vaznu
grupu malformacija mozga koja nastaje zbog poremecaja
neuronske migracije. Moze uzrokovati tesko zaostajanje u
intelektualnom i motornom razvoju i epilepsiju kod dece.
Prenatalna dijagnostika ovog poremecaja je retka. Prikaz
bolesnika. Prikazali smo jedan slucaj prenatalno dijag-
nostikovane lizencefalije. Trudnica, stara 30 godina,
upucena je u bolnicu u 35. nedelji gestacije radi magnetne
rezonancije (MR) posle ultrazvucnog pregleda koji je ukazao
na fetalnu mozdanu ventrikulomegaliju. Fetalni MR pregled
mozga pokazao je glatku koru, sa izostankom razvoja vijuga.
Dete Zenskog pola rodeno je u terminu, telesne mase 2 500
g 1 Apgar skora 8, a pokazalo je usporen rani razvoj. Postna-
talni ultrazvucni i MR pregled mozga potvrdili su dijagnozu
lizencefalije. Devojcica sada ima 8 godina i klinicku sliku
spasticne kvadripareze, mentalne retardacije i epilepsije.
Zakljucak. Potvrda ultrazvucne dijagnoze putem MR pre-
gleda znacajna je za prenatalnu dijagnostiku lizencefalije.

Kljucne reci:
lizencefalija; fetus, pracenje; ultrazvuk; magnetna
rezonanca, snimanje; mentalna zaostalost.

Introduction

Malformations of cortical development are significant
causes of delay in psychomotor development and epilepsy in
children ®. Lyssencephaly (“smooth brain”) forms a major
group of brain malformations due to widespread abnormal mi-
gration »%*. Other two major categories of malformations are
cobblestone complex malformations (also known as type 2 lis-
sencephaly) and all types of heterotopia. With magnetic reso-
nance imaging (MRI), these disorders can be identified in life °.

Classical lissencephaly (OMIM # 607432), formely de-

signed as type 1, is a severe neurological malformation charac-

terized by a lack of sulcation of the cortical plate, that produces
a smooth brain surface, cortical thickening with four primitive
layers and ventriculomegaly *®”. The brain has no gyri (agyria)
or very low gyri (pachygyria) or there is a related disorder
known as subcortical band heterotopia (SBH) * "¢, Due to con-
tribution of computed tomography (CT) and MRI, this spectrum
of gyral abnormalities was graded in the following way: grade 1,
complete agyria; grade 2, diffuse agyria with few sulci in ante-
rior regions; grade 3, anterior pachygyria (few, broad gyri) and
posterior agyria; grade 4, pachygyria more prominent in the pos-
terior brain regions than in anterior; grade 5, pachygyria posteri-
orly with SBH and grade 6, SBH only °. Lissencephaly due to
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mutations of LIS1 at 17 p.13.3 is highly specific for more severe
changes in posterior brain regions ( p > a gradient), while lissen-
cephaly due to mutations of XLIS at X q 22.3-923 often have
more severe gyral abnormalities in the anterior brain regions
(@ > p gradient) . TUBALA usually show posterior-
predominant lissencephaly similar to LIS1 ™.

Studies have identified two major genes responsible for
classical lissencephaly: LIS1 (hamed PAFAH1B1) gene at 17
p13.3 and the XLIS (DCX) gene at Xq 22.3-q23 >, Both
proteins are important for normal neuronal migrational proc-
esses. Approximately 76% of patients with classical lissen-
cephaly show mutations in these two genes *°. Recently, mu-
tations of TUBALA gene at the 12q12-q14 is detected in
several cases with lissencephaly. TUBALA belongs to the
alpha-tubulin protein family which is needed for correct cell
movements. Mutation of TUBAZLA are responsible for 1-4%
of cases '®*". Other types of lissencephaly caused by muta-
tion of: RELN, VLDLR and ARX have been decribed ' %,
These types of lissencephaly are less common and known as
“variant lissencephaly”. It is important that the morphology
of lissencephaly caused by mutations of those three genes
differs from that caused by LIS1, DCX and TUBA1A muta-
tions. Lissencephaly with cerebellar hypoplasia (LCH) re-
sults from mutations of two genes: the reelin (RELN) gene
and very low-density lipoprotein receptor gene (VLDLR). X-
linked lissencephaly with abnormal genitalia and agenesis of
the corpus callosum (XLAG) has been associated with ARX
gene.

Children with classical lissencephaly usually have hy-
potonia at birth, but spasticity develop later in infancy. Clini-
cal manifestations include seizures, spastic quadriplegia and
profound mental retardation. The onset of seizures is usually
between 6-12 months. Infantile spasms followed by hypsar-
rhytmia are seen in the majority of children and they respond
at first to corticotropin or other antiepileptic drugs. Unfortu-
nately, almost all children will go on to have frequent sei-
zures and severe psychomotor retardation. LIS1 gene which
cause classical lissencephaly is connected with two clinical
disorders. The first one is the isolated lissencephaly sequence
(ILS) which is characterized by lacks of typical facial ap-
pearance and the second is Miller-Dieker syndrome (MDS)
(OMIM #247000), where typical facial features and other
congenital defects exist ** 2.

The prenatal diagnosis of this malformation is rare.
MRI imaging should be useful in screening for malformation
of cortical development such as lissencephaly. The aim of
this case report was to characterise the delivery and postnatal
neurodevelopmental outcome of the fetus reffered for MRI
following suspicion on ultrasound of ventriculomegaly.

Case report

We presented a case of the prenatal diagnosis of the lis-
sencephaly. A 30-year-old pregnant woman was reffered to
the hospital at the week 35 of gestation for MRI after an ul-
trasound examination demonstrated fetal ventriculomegaly,
defined as ventricular size (measured at the atrium of the lat-
eral ventricle) more than 10 mm. At the week 35 of gesta-

tion, the fetal MRI showed that the gyral pattern was
smoother than the expected third-trimester configuration,
suggesting lissencephaly (Figure 1). Fetal blood sampling by
cordocentesis revealed a normal karyotype of 46, XX and
screening for infections (toxoplasma, rubella, cytomegalovi-
rus and herpes simplex virus) confirmed normal results.
There was no consanguinity or family history of neurological
disorders. The mother had three older sons and no history of
spontaneous abortion. She did not have diabetes mellitus and
denied any exposure to teratogenic agents or infectious dis-
eases during pregnancy. The pregnancy was normal until 35
weeks gestation when ventriculomegaly was first noted on
prenatal ultrasound. Then, the prenatal suspicion of lissen-
cephaly was made, the parents were counseled accordingly,
and they elected to continue the pregnancy.
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Fig. 1 — Fetal magnetic resonance imaging of the brain shows
that the gyral pattern is smoother than the expected third-
trimester configuration, suggesting lissencephaly.
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The female infant was born at the week 38 of gestation
with the body weight of 2,500 g and 5-minutes Apgar score was
8. Abnormal fetal movement had not been noted during fetal ul-
trasonography. There was no complications during the vaginal
vertex delivery which followed. Upon examination, mild gener-
alised hypotonia and poor growth were noted, but apart from
that, physical condition was unremarkable. Postnatal ultrasound
of the brain showed characteristic findings for lissencephaly.
There was the absence of gyration underneath the supperior sag-
ittal sinus and a pseudo-liver pattern of echoreflections in the pa-
renchyma between pia matter and ventricle caused by subcorti-
cal heterotopic neurons. The interhemispheric fissure was not
flanked by branching sulci and the lateral fissure did not show a
horizontal Y, but had been reduced to a slit, the point of which
courses caudally downwards. This was a consequence of the ab-
sense of opercularization with a widely patient sylvian fossa that
points caudally. Discrepant dilatation of the occipital horns, col-
pocephaly, was present and agenesis of the corpus callosum,
too. MRI of the brain showed that the surface of the brain was
flat due to the lack of sulcation, and that the sylvian fissures
were shallow and vertically oriented; therefore, the brain had a
figure-of-eight shape in axial section. The cortex was markedly
thickened, and a hyperintense band corresponding to the sparse
cell zone was clearly visible with asymmetric and mildly dilated
lateral ventricles. There was also marked callosal hypoplasia and
the diagnosis of lissencephaly was made. Colpocephaly, the
completely “smooth” (agyrya) cortex and the open insula, were
seen on axial MR planes (Figures 2 and 3). Cytogenetic analysis
of blood lymphocytes revealed a 46, XX karyotype. Mutation
analysis of the LIS1 gene was not performed because the parents
refused.

First seizures were noted at the age of two months, and
the baby was admitted to our hospital. Infantile spasms were
continuosly observed and electroencephalography (EEG)
showed hypsarrhythmia; thus, the diagnosis of West syn-
drome was made (Figure 4). Neurological examination was
unremarkable except for hypotonia. Facial appearance, cra-
nial nerves, and deep tendon reflexes were normal. Spasms
disappeared after adrenocorticotropic hormone (ACTH) and
vigabatrin therapy. Focal seizures appeared at the age of two
years and were intractable, not responding to various antiepi-
leptic drugs. Hypotonia was replaced by hypertonia and op-
isthotonic posturing. Deep tendon reflexes were exaggerated,
and the Babinski sign and ankle clonus were elicited bilater-
ally. The growth was poor associated with microcephaly. She
was not aware of her surroundings. Visual tracking was not
adequate for the age, in the presence of intermittent ocular
deviation with nystagmus. Later, focal seizures predominated
and interictal EEG showed generalized spike and wave dis-
charges (Figure 5). They were resistant to different medica-
tions (lamotrigine, valproate, topiramate, levetiracetam). The
weakness progressed to paralysis and intelectual retardation
was severe. Fundoduplication was performed at the age of
four years due to persistent symptoms of gastroesophageal
disease.

The girl is now aged 8 years, and her general condition
is relatively stable. She remained with severe psychomotor
delay, developing head control at the age of 4 years and not
rolling until the age 5 years. She did not show any progres-
sion in psychomotor development and displayed spastic
quadriplegia, mental retardation, intractable seizures and mi-
crocephaly.

Fig. 2 — Axial magnetic resonance images at the age of two months shows colpocephaly, the absence of gyration and an
open insula - features typical for lissencephaly.
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Fig. 4 — Electroencephalography shows hypsarrhythmia.

Discussion

Gene mutations, extrinsic factors, maternal metabolic
disturbances and specific syndromes are associated with mal-
formations of cortical development. Apart from genetic fac-
tors which are responsible for lissencephaly, different envi-
ronmental factors can cause lissencephalic-like syndromes,
such as teratogens (trauma, hypoxia, toxins, drugs, radia-
tion), infections (fetal cytomegalovirus infection) and mater-
nal diabetes mellitus and phenylketonuria ' **. Genetic test-
ing when there is a chromosome abnormality or gene muta-
tions in the affected family, or ultrasound and MRI findings
by detecting different structural defects, are diagnostic tools

Fig. 5 — Electroencephalography shows generalized spike
and wave discharges.

for prenatal diagnosis of lissencephaly *°. The diagnosis is

not easy when it is an isolated case as the one reported.

We reported the ultrasound and MRI prenatal diagno-
sis and postnatal confirmation of classical lissencephaly as-
sociated with severe intellectual and motor disability and
intractable epilepsy. Clinical course of this child was sig-
nificant for continued seizures and global developmental
delay. Seizures were not responding to various antiepileptic
drugs, confirming results of other studies about no effective
treatment *°. Many patients require better care because of
feeding problems and infectious complications, and in that
cases, children do reach early adulthood #’. It is similar
with our reported case.
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Gyryfication is perhaps the most important change that
occurs in the fetal brain during gestation . In very preterm
babies born around the week 22-23 of gestation the brain sur-
face is smooth with very few sulci and gyri. Gyrification is
progressing rapidly between 25 and 30 weeks *. Only after the
30th gestational week will gyration be developed sufficiently
to allow the diagnosis of lissencephaly *. Discrepant dilatation
of the occipital horns, colpocephaly and the absence of opercu-
larization of insula are nearly always present ultrasound find-
ings which should raise the suspicion on lissencephaly. When
the disorder occurs in connection with other malformations
such as cardiac defects, genital abnormalities and characteris-
tic facies, the Miller-Dieker syndrome may be present. In
many cases there is a deletion of the short arm of chromosome
17 and genetic testing is important to diagnose it *.

The important characteristic of classical lissencephaly is
the similar pathological and radiological pattern even when
different genetic causes are responsible for disease *°. The new
data show that location of the mutation can not predict the se-
verity of the clinical presentation in the LIS1-related lissen-
cephaly directly ***. On the other hand, the severity of the
mutation on the LIS1 protein confirm good relationship with
radiological phenotype and lissencephaly grading * *. The re-
sults suggest that genetic causes of lissencephaly could ac-
count for the type of neuroimiging changes. Here, we reported
a non-moleculary confirmed case, but we showed the impor-
tance of fetal ultrasound and MRI for understanding of normal
brain development and providing practical help to families of
affected patients in the form of prognosis and counselling.

Depending on the severity, malformation of the cortex
can cause a range of outcomes including death in infancy, psy-
chomotor retardation and seizures *. Prognosis is usually poor
and related to the degree of smoothness, but early diagnosis
could allow better care for the patient. The phenotype could be
characterised by severe neurological abnormalities, like in the
presented case >,

Fetal MRI can depict smooth brain surface, but only in
the third trimester of pregnancy %233 “_ The presented case
confirms that fetal MRI may identify additional important
finding apart from ventriculomegaly, which could alter pa-
tient counselling **. Although prenatal diagnosis of ventricu-
lomegaly is now easy and much more frequent finding in
routine ultrasound examination, ventriculomegaly could be
associated with different neurological outcomes. In the pre-
sented case, MRI was helpful to carefully identify lissen-
cephaly in utero. We conclude that the ventriculomegaly de-
tected with ultrasound is important clinical indication for fe-
tal MRI. As the genetics of congenital malformations be-
comes more complex, MRI in combination with ultrasound
can provide important information on specific brain pheno-

types.

Conclusion

Confirmation of the ultrasound diagnosis with MRI is de-
sirable for the prenatal diagnosis of lissencephaly. A combina-
tion of these two technique in utero is an important diagnostic
tool in the combination with genetic testing for lissencephaly.
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Successful treatment with cladribine of Erdheim-Chester disease with
orbital and central nervous system involvement developing after
treatment of Langerhans cell histiocytosis

Uspesna primena kladribina u le¢enje Edhajm-Cesterove bolesti sa zahvatanjem
orbita i centralnog nervnog sistema nastale nakon le¢enja Langerhansove

histiocitoze
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Abstract

Introduction. Erdheim-Chester disease (ECD) is a rare, systemic
form of non-Langerhans cell histiocytosis of the juvenile xantho-
granuloma family with characteristic bilateral symmetrical long
bone osteosclerosis, associated with xanthogranulomatous extras-
keletal organ involvement. In ECD, central nervous system (CNS)
and orbital lesions are frequent, and more than half of ECD pa-
tients carry the VO60OE mutation of the proto-oncogene BRAF.
The synchronous or metachronous development of ECD and
Langerhans cell histiocytosis (ILCH) in the same patients is rare,
and the possible connection between them is still obscure. Cladrib-
ine is a purine substrate analogue that is toxic to lymphocytes and
monocytes with good hematoencephalic penetration. Case report.
We presented a 23-year-old man successfully treated with cladrib-
ine due to BRAF VG600E-mutation-negative ECD with bilateral
otbital and CNS involvement. ECD developed metachronously, 6
years after chemotherapy for multisystem LCH with complete dis-
ease remission and remaining central diabetes insipidus. During
ECD treatment, the patient received 5 single-agent chemotherapy

Apstrakt

Uvod. Edhajm-Cesterova bolest (ECB) je redak sistemski oblik
ne-Langerhansove histiocitoze iz porodice juvenilnih ksanto-
granuloma, koga karakteriSe simetricna bilateralna osteosklero-
za dugih kostiju sa ksantogranulomskom infiltracijom razlic¢itih
organa. Kod ECB ¢&esto su prisutne lezije centralnog nervnog
sistema (CNS) i orbita, a vise od polovine bolesnika sa ovom
bolesti ima V600E mutaciju protoonkogena BRAF. Sinhroni ili
metahroni razvoj ECB i Langerhansove histiocitoze (I.H) kod

courses of cladribine (5 mg/m? for 5 consecutive days every 4
weeks), with a reduction in dose to 4 mg/m? in a fifth course, de-
layed due to severe neutropenia and thoracic dermatomal herpes
zoster infection following the fourth course. Radiologic signs of
systemic and CNS disease started to resolve 3 months after the
end of chemotherapy, and CNS lesions completely resolved within
2 years after the treatment. After 12-year follow-up, there was no
recurrence or appearance of new systemic or CNS xanthogranu-
lomatous lesions or second malignancies. Conclusion. In accor-
dance with our findings and recommendations provided by other
authors, cladribine can be considered an effective alternative
treatment for ECD, especially with CNS involvement and BRAF
V600E-mutation-negative status, when interferon-o as the first-line
therapy fails.

Key words:

erdheim-chester disease; histiocytosis, non-langerhans cells;
orbital pseudotumor; central netrvous system; brain stem;
cerebellum; proto-oncogene proteins b-raf; cladribine;
magnetic resonance imaging.

istog bolesnika je redak, a moguéa veza izmedu njih jo$ uvek je
nejasna. Kladribin je purinski analog koji deluje toksi¢no na
limfocite i monocite sa dobrom hematoencefalnom penetraci-
jom. Prikaz bolesnika. Prikazali smo muskarca, starog 23 go-
dine, koji je uspesno lecen kladribinom zbog ECB sa obostra-
nim zahvatanjem orbita i CNS. Kod prikazanog bolesnika
BRAF VG00E mutacija nije bila prisutna, a ECB je nastala me-
tahrono, Sest godina nakon hemioterapijskog lecenja multisis-
temske LH, sa kompletnom remisijom bolesti i zaostajanjem
centralnog insipidnog dijabetesa. Tokom le¢enja ECB, bolesnik
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je dobio pet ciklusa monohemioterapije kladtibinom (5 mg/m?
tokom pet dana, svake 4 nedelje), uz redukciju doze na 4
mg/m? u petom odlozenom ciklusu zbog izrazene neutropenije
1 pojave herpes-zoster infekcije po okoncanju cetvrtog ciklusa.
Rezolucija radioloski videnih sistemskih i CNS lezija pocela je
nakon tri meseca, uz potpuni nestanak lezija u CNS unutar dve
godine od zavrsetka hemioterapije. Bolesnik je periodi¢no pra-
¢en tokom 12 godina, pri ¢emu nije uocena pojava relapsa bo-
lesti kao ni sekundarnog maligniteta. Zaklju€ak. U odnosu na
nase prikazano iskustvo i preporuke drugih autora, kladribin se

moze razmatrati kao efikasna alternativna terapija za ECB, na-
ro¢ito kod bolesnika sa lezijama u CNS i odsustvom BRAF
V600E mutacije, kada je primena interferona a kao leka prvog
izbora bila neuspesna.

Kljuc¢ne reci:

erdheim-chesterova bolest; histiocitoza, non-langerhans
Celije; pseudotumor orbite; centralni nervni sistem;
mozdano stablo; mozak, mali; proteini, protoonkogeni,
b-raf; kladribin; magnetna rezonanca, snimanje.

Introduction

Erdheim-Chester disease (ECD) is a rare, non-inherited
and orphan disease of unknown origin ", It is systemic form of
non-Langerhans cell histiocytosis (non-LCH) of the juvenile
xanthogranuloma (JXG) family, with characteristic bilateral
symmetrical long bone osteosclerosis associated with
extraskeletal organ involvement in more than 50% of cases .
Central nervous system (CNS) and orbital lesions in ECD are
frequent "°, and more than half of ECD tested patients carry the
V600E mutation of the proto-oncogene BRAF 2. ECD differs
from Langerhans cell histiocytosis (LCH) clinically and in the
histological, immunohistochemical and ultrastructural characte-
ristics of the respective histiocytes > °. The synchronous or me-
tachronous development of ECD and LCH in the same patients
is rare " *”. The choice of cladribine (2-chlorodeoxyadenosine)
for ECD treatment before 2005, or the beginning of the “interfe-
ron-a. (IFN-at) era” ', was based on its successful use in the trea-
tment of adult and pediatric multisystem LCH *°. We reported a
rare case of young man successfully treated with cladribine due
to metachronous BRAF V600E-mutation-negative ECD invol-
ving the orbits and CNS after chemotherapy treated LCH, with
12-year follow-up.

Case report

A 23-year-old Caucasian male presented in August 1999
with a 6-month history of progressive severe exophthalmos and
vision loss of the left eye, caused by a large orbital, retrobulbar,
intraconal soft tissue mass, revealed by orbital computed tomo-
graphy (CT). He also complained of occasional knees and an-
kles pain. He had the 6-year history of central diabetes insipidus
(CDI) which had remained after chemotherapy (methotrexate,
vinblastine, prednisolone) for multisystem LCH during the pe-
riod 1991-1993, with complete remission of the disease. The
patient underwent left transcranial upper orbitotomy with com-
plete extirpation of the intraconal tumor, together with the optic
nerve which was intimately and completely enveloped and
partly infiltrated by the tumor. Histopathology showed xantho-
granulomatous orbital pseudotumor. Six months later the patient
noticed proptosis of the right eye. The full range of eye move-
ments was preserved with good visual acuity. Orbital CT
showed a well defined, posteromedial, retrobulbar, intraconal,
orbital soft tissue mass which had displaced the right globe for-

ward and outward. In Novmber 2000, the patient underwent de-
bulking of the right orbital lesion. The histopathology was the
same as previously reported. Despite corticosteroid treatment,
the right exophthalmos worsened in the next 6 months with limi-
tation of eye movements and decreased visual acuity. The pa-
tient also noted progressive gait incoordination and the loss of
balance, legs weakness with pain, dizziness and fatigue. A con-
trast-enhanced head magnetic resonance imaging (MRI) in May
2001 showed enlargement of the right orbital tumor, recurrence
of the left orbital tumor and multiple nodular lesions in the pons,
middle cerebellar peduncles and midbrain (Figure 1). A tehne-
cium” (*’Tc) bone scintigraphy showed increased uptake in the
proximal and distal ends of the long bones of the legs, the hands
and facial bones (Figure 2). Echocardiography showed pericar-
dial thickening with effusion and right atrial collapse. Thoracic
and abdominal CT revealed mediastinal and retroperitoneal fi-
brosis with “hairy perirenal infiltration”. Laboratory investiga-
tion disclosed an inflammatory syndrome with hypoalbumine-
mia. Liver biopsy was negative. Re-examination of both orbital
tumor specimens confirmed xanthogranulomatosis with Touton
multinucleate giant cells and lipid-laden foamy histiocytes posi-
tive for CD68, CD14 and HLA-DR, and negative for CD1a and
S100 immunoreactivity, surrounded by fibrosis (Figure 3).
Based on the above radiologic findings and histopathology, a di-
agnosis of ECD was reached. Intravenous single-agent chemo-
therapy by cladribine was started in August 2001, at a dose of 5
mg/m’ for 5 consecutive days every 4 weeks. In total, 5 courses
were given with reduction of cladribine dose to 4 mg/m” in the
delayed fifth course, due to severe neutropenia and thoracic
dermatomal herpes zoster infection following the fourth course.
Radiologic signs of systemic and CNS disease started to resolve
3 months after the end of chemotherapy, and CNS lesions com-
pletely resolved within 2 years of treatment. The progression of
cerebellar symptoms was arrested but there was no regression of
neurological deficit. The orbital lesions partially regressed and
scarred. CDI was controlled with desmopressin. Yearly follow-
ups showed no recurrences or appearances of new systemic or
CNS xanthogranulomatous lesions (Figure 4) or second malig-
nancies 12 years after cladribine treatment. The patient is still
alive. Subsequently, the BRAF V600E-mutation status in both
paraffin-embedded orbital tumor specimens was determined by
allele-specific real-time polymerase chain reaction (detection
limit less than 1%), and presence of the V60OE mutation were
not detected.
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o 1
Fig. 1- Post-contrast axial T1-weighted magnetic resonance imaging (MRI) demonstrates enhancing (A) right orbital, retrobulbar massive infiltration with
prominent exophtalmos and recurrence of the left retrobulbar mass, as well as (B) nodular enhancing lesions in the pontine tegmentum (white arrow) and
the middle cerebellar peduncles (white arrowheads) with perifocal edema. Axial T2-weighted MRI (C) shows bright asymmetric hyperintense signal in the
pontine tegmentum and the middle cerebellar peduncles predominantly on the left side. Post-contrast sagittal (D) and coronal (E, F) T1-weighted MRI

demonstrates nodular enhancing lesions in the pontine tegmentum (white arrows), left middle cerebellar peduncle (white arrowheads) and ipsilateral
midbrain tegmentum (black arrow).
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Fig.2 - *Technetium bone scintigraphy shows symmetric and abnormally increased technetium uptake in (A) the distal ends of the femurs and the proximal ends of

the tibiae, (B) the distal ends of the tibiae and the tarsal bones bilaterally, (C) the distal ends of the ulnae and the radii as well as bilaterally in some of the carpal bones,
the proximal and distal ends of the metacarpal bones and the proximal ends of the proximal phalanges, and in (D) the facial bones.
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individual Touton multinucleate giant cell (arrow) nested in fibrosis (hematoxylin and eosin staining). Immunohistochemistry of the same specimen shows
foamy histiocytes positive for (B) CD68, (C) CD14 and (D) HLA-DR, and negative for (E) CD1a and (F) S100 immunoreactivity (immunohistochemical staining
with DAB as a chromogen contrasted with hematoxylin). Touton multinucleate giant cell (arrow) is also negative for (E) CD1a and (F) S100 immunoreactivity.
The original magnification of all images (A-F) is x100.
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Fig. 4 — Post-contrast axial T1-weighted magnetic resonance imaging (MRI) after 12 years follow-up demonstrates residual, no enhancing (A)
right orbital, retrobilbar, intraconal scar tissue with significantly less pronounced exophtalmos and the absence of left retrobulbar infiltration, as
well as (B) a hypointense gliotic scar in the left middle cerebellar peduncle (white arrow). Axial T2-weighted (C), T2-weighted fluid attenuated
inversion recovery (D) and coronal T2-weighted (E, F) MRI demonstrates a slightly hyperintense gliotic scar in the left middle cerebellar peduncle
(white arrows) and in the pontine tegmentum (black arrow).

Discussion

ECD is a multisystemic disease whose extent and distribu-
tion determines the clinical course " *. Widely accepted diag-
nostic criteria of ECD are the following "™°: typical histological
findings — xanthogranulomatosis with CD68-positive and
CDla-negative immunostaining; characteristic skeletal abnor-
malities — symmetric and abnormally intense labeling of the dis-
tal ends of the long bones of the legs revealed by *Tc bone scin-
tigraphy. Our patient fulfilled both criteria. Painful skeletal le-
sions in our patient were accompanied by mediastinal, retroperi-
toneal, pericardial, orbital and CNS involvement.

CNS involvement in ECD is a strong prognostic factor
and an independent predictor of death " '. Infiltrative
nodular lesions in the brainstem, cerebellum and especially
in the middle cerebellar peduncles have frequently been re-
ported *°, as was the case in our patient, resulting in cere-
bellar and pyramidal syndromes with severe handicaps of
ECD patients " °. The typical MRI features of infiltrative
ECD CNS lesions are bright hyperintensity on T2-weighted
sequence and intense homogeneous gadolinium enhance-
ment on Tl-weighted sequence without mass effect °, as
we observed in our patient, with prolonged gadolinium re-
tention of the lesions even after several days °. Other de-
scribed forms of CNS involvement in ECD were men-
ingioma-like lesions, pituitary stalk infiltration and intrac-
ranial periarterial infiltrations *°. Surgical resection is only
reasonable in ECD patients with circumscribed intracranial
meningioma-like lesions and resulting focal neurological
deficits. As an initial diagnostic method, intracranial biopsy
procedures should be performed only when diagnosis of the
systemic disease is not possible ''. Orbital involvement in

ECD is often bilateral and intraconal " **, and frequently as-
sociated with osteosclerosis of the facial bones > * as in the
case of our patient. Surgical debulking of orbital lesion is re-
quired as in our case, when retrobulbar infiltration is massive
and refractory to conventional therapy .

ECD mainly affects middle-aged adults with male pre-
dominance " 7. In this case, the patient was a young man who
developed ECD following chemotherapy treated LCH with
residual CDI. Reportedly, 11% of ECD patients have associ-
ated LCH "°. Several theories have been proposed to explain
synchronous coexistence or metachronous development of
ECD and LCH > %7, but still without conclusive answers.
Theoretically, an abnormality in the common CD34+ pro-
genitor cell could be responsible for both diseases, depend-
ing on changes in the cellular cytokine microenvironment at
different points in time. Additionally, metachronous ECD
following chemotherapy treated LCH could represent an
evolution, maturation or conversion of LCH to non-LCH
(ECD), with differentiation switch of the respective histio-
cytes due to a change in patient’s immune response inducted
by therapeutic interventions .

ECD is a systemic form of non-LCH of the JXG family,
composed of histiocytic cells exhibiting mono-
cite/macrophage differentiation > °, and with increased
monocyte activation in the peripheral blood '*. Cladribine is
an antimetabolite that is toxic to lymphocytes and mono-
cytes, with good hematoencephalic penetration ® . Tissue
histiocytes and circulating monocytes have common progeni-
tor cell origin °. These facts, together with the reports that de-
scribed encouraging response to cladribine in adult and pediatric
patient with LCH ®°, made the use of cladribine in ECD with
CNS involvement a rational therapeutic choice. This was the
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main reason to choose cladribine as a first-line therapy for our
patient at the time of his treatment (August 2001 — January
2002), before beginning of the “IFN-a era” '. Despite residual
neurological deficit, we considered the cladribine treatment to
have been successful, providing good and long-lasting remission
to our patient 12 years after ending the treatment. Myra et al. >
also reported a significant recovery and maintained clinical im-
provement in a patient with ECD with orbital involvement 2
years following treatment with cladribine.

As for adverse effects, cladribine may be associated with
dose-dependent myelosuppression, and neurological toxicity .
Also, cladribine is a powerfully immunosuppressive purine sub-
strate analogue, its incorporation into DNA may be mutagenic
with the risk of secondary malignancies *. Our patient had a se-
vere neutropenia and thoracic dermatomal herpes zoster infec-
tion which occurred after the penultimate course of cladribine and
resulted in a dose reduction and delay of the last cladribine course,
with no secondary malignancies during the 12-year follow-up. It
is possible that an alternative 3-day dosing schedule (5-6.5
mg/m’/day for 3 days, every 3-4 weeks) ° would be less mye-
lotoxic with the same efficiency as the one used.

Currently, IFN-a is the most extensively studied agent in
the treatment of ECD and serves as the first line of treat-

ment ">, Furthermore, treatment with IFN-a was identified as

an independent predictor of survival '. Since more than half of
ECD tested patients carry BRAF V600E mutation, targeted
therapy with vemurafenib, an inhibitor of V600E-mutated
BRAF, represents promising treatment option in multisystemic
and refractory cases of BRAF V600E-mutation-associated ECD,
particularly if life-threatening " '*. Cladribine is advocated as an
alternative treatment for ECD > '* and may be beneficial for
treating CNS ECD lesions that are not responsive to IFN-o. ', es-
pecially in BRAF V600E-mutation-negative ECD patients,
which is in accordance with our experience in this case.

Conclusion

Erdheim-Chester disese is a rare and orphan multisystemic
disease whose management and treatment is complex. Central
nervous system involvement in Erdheim-Chester disese is asso-
ciated with severe morbidity and mortality. Since there is still no
definitive cure, the goals of Erdheim-Chester disese treatment
should be prolonging life and maximizing its quality. Presented
case of Erdheim-Chester disese with orbital and central nervous
system involvement, with good and long-lasting response to
cladribine just confirms this.
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Failure of intravenous lipid emulsion in treatment of cardiotoxicity

caused by mixed overdose including
blockers

dihydropyridine calcium channel

Nedelotvornost intravenske emulzije masti u leCenju kardiotoksi¢nosti izazvane
predoziranjem kombinacije lekova ukljucujuci dihidropiridinske blokatore
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Abstract

Introduction. Calcium channel blockers and beta-blockers are
among the most frequently ingested cardiovascular drugs in self-
poisoning causing significant mortality. Intravenous lipid emul-
sion (ILE) is reported as a potentially novel antidote for treat-
ment of acute poisoning caused by some of these drugs. Case
report. We presented two cases of poisoning with these drugs.
The case 1, a 24-year-old woman ingested amplodipine, met-
formin and gliclazide for self-poisoning. She presented with
tachycardia and hypotension. Laboratory analyses revealed hy-
perglycaemia and metabolic acidosis. Despite the treatment
which included fluid resuscitation, vasopressors, intravenous cal-
cium, glucagon and ILE, circulatory shock occurred. The patient
died 10 hours after admission due to cardiac atrest refractory to
cardiopulmonatry resuscitation. The case 2, a 41-year old man,
was found in a coma with empty packages of nifedipine,
metoprolol and diazepam tablets. On admission vital signs in-
cluded Glasgow Coma Scale (GCS) of 3, weak palpable pulses,
undetectable blood pressure, and irregular breathing with oxygen
saturation of 60%. An electrocardiography showed AV block
(Mobitz II) with ventricular rate of 44/min with progtession to
third degree of AV block. In attempt to increase heart rate and
blood pressure the following agents were administered: atropine
boluses, normal saline with dopamine, glucagon, calcium chlo-
ride and ILE. Temporary transvenous pacemaker was placed,
electrical capture was recorded, but without improvement in
haemodynamics. Three hours after admission cardiac arrest hap-
pened and cardiopulmonary resuscitation was unsuccessful.
Conclusion. Intravenous lipid emulsion may be ineffective in
acute poisonings with amlodipine, nifedipine or metoprolol.

Key words:
poisoning; suicide; calcium channel blokers; adrenergic
beta-antagonists; heart arrest; fat emulsions, intravenous.

Apstrakt

Uvod. Antagonisti kalcijumovih kanala i beta blokatori pred-
stavljaju naj¢esée upotrebljavane kardioloske lekove prilikom
samotrovanja koji prouzrokuju znac¢ajnu smrtnost. Intraven-
ske emulzije masti IEM) u poslednje vreme koriste se kao
protivotrov u lecenju akutnih trovanja prouzrokovanih ovim
lekovima. Prikaz bolesnika. Prikazali smo dva bolesnika ot-
rovana ovim lekovima. Bolesnica, stara 24 godine, popila je
tablete amplodipina, metformina i gliklazida u cilju samotro-
vanja. Klinicka slika na prijemu ukljucivala je tahikardiju i hi-
potenziju, a laboratorijske analize hiperglikemiju i metaboli¢-
ku acidozu. I pored terapije koja se sastojala od intravenske
primene te¢nosti, vazopresora, kalcijuma, glukagona i IEM,
razvio se cirkulatorni Sok. Deset ¢asova nakon prijema doslo
je do sréanog zastoja refraktornog na mere kardiopulmonalne
resuscitacije. Drugi bolesnik, star 41 godinu, naden je u komi
sa ispraznjenim pakovanjima nifedipina, metoprolola i diaze-
pama. Na prijemu, vrednost Glazgovske koma skale (GKS)
iznosila je 3, postojao je slab palpabilan puls, krvni pritisak
bio je nemerljiv, a disanje nepravilno sa zasienjem kiseoni-
kom od 60%. Na elektrokardiogramu registrovan je AV blok
tipa Mobitz II sa komorskom frekvencijom od 44/min koji
progredirao u AV blok III stepena. U terapiji su primenjivani
bolusi atropina, fizioloski rastvor sa dopaminom, glukagon,
kalcjium hlorid i ILE. Plasiran je privremeni pejsmejker cija
se elektricna aktivnost registrovala, ali nije doslo do poprav-
ljanja hemodinamskih parametara. Tri ¢asa nakon prijema do-
slo je do srcanog zastoja refrakternog na terapiju. Zakljucak.
IEM mogu biti neefikasne u lecenju akutnih trovanja amlodi-
pinom, nifedipinom i metoprololom.

Kljucne redi:
trovanje; samoubistvo; kalcijum, blokatori; adrenergicki
beta blokatori; srce, zastoj; masne emulzije, intravenske.

Correspondence to: Jasmina Jovi¢-Stosi¢, Military Medical Academy, National Poison Control Centre, Crnotravska 17, 11000 Belgrade,

Serbia. E-mail: drjasminajovicstosic@gmail.com



Vol. 73, No. 1

VOJNOSANITETSKI PREGLED

Page 89

Introduction

Calcium channel blockers (CCBs) and beta blockers are
among the most frequently ingested cardiovascular drugs in
self-poisoning '. Toxicity of CCBs is primarily a conse-
quence of negative cardiac conduction and contractility
properties, along with peripheral vasodilatory effects and is
manifested as hypotension, bradycardia, heart block, and cir-
culatory shock. Dihydropyridines (like nifedipine and am-
lodipine) tend to produce sinus tachycardia instead of brady-
cardia with fewer conduction disturbances than diltiazem and
especially verapamil which tend to produce the most pro-
nounced effects. Nevertheless, in severe overdoses these dif-
ferences are less evident and all classes of CCBs are poten-
tially fatal >°.

Standard therapeutic modalities used in the manage-
ment of CCB overdose include gastrointestinal decontamina-
tion, fluid resuscitation, vasopressor agents, atropine, intra-
venous calcium, glucagon, hyperinsulinemic euglycemia,
and in some cases sodium bicarbonate or cardiac pacing *.
Despite all these treatments, self-poisonings with CCBs con-
tinue to cause a significant mortality '. In recent years, intra-
venous lipid emulsion (ILE) is reported as a potentially novel
antidote for overdoses of lipophilic substances including
CBBs *°. Published case reports of successful treatment in
critically ill patients may suggest that ILE is more efficient
and more powerful than it really is. Therefore, after some
positive experience with ILE in treatment of cardiotoxicity in
acute drug poisoning ' °, we reported two cases of poisoning
with fatal outcome despite ILE administration.

Case report

Case 1. A 24-year-old woman was brought to a local
emergency department, approximately 2 hours after self-
poisoning. The patient was able to provide history. She in-
gested 150 mg (30 tablets) of amplodipine, 10 g (20 tablets)
of metformin, and 2.4 g (30 tablets) of gliclazide. There was
no significant prior medical history. She was hypotensive
with blood pressure of 80/40 mmHg. Gastric lavage was per-
formed, intravenous glucose and dopamine were started and
the patient was transferred to the hospital. She received 20
mL of calcium gluconate 10% during transportation.

On admission, 5 hours after drugs ingestion, the patient
was alert, blood pressure was 70/30 mmHg despite dopamine
infusion, and other vital signs were normal. A 12-lead ECG
showed sinus rhythm, with a rate of 112/min and incomplete
right bundle branch block. Laboratory results on presentation
were normal except for glucose of 20 mmol/L. Arterial glood
gases (ABG) showed pH 7.27, pCO, 28 mmHg, pO, 61
mmHg, lactates 4.9 mmol/L, acid-base excess (ABE) 13.1
mmol/L. Toxicological analysis of blood revealed metformin
6.32 mg/L, gliclazide 3.95 mg/L, and amlodipine 0.05 mg/L
(HPLC-UV method).

The patient was admitted to the intensive care unit
(ICU). She received additional intravenous fluids with glu-
cagone (total dose of 15 mg) and calcium chloride (total dose
of 2 g). Because she ingested hypoglycemic drugs, 10% glu-

cose was administered in continuous infusion and small dose
of insulin was tapered to maintain glucose at upper normal
level. Dopamine dose was gradually increased up to 40
pg/kg/min, but in a few hours blood pressure decreased to
non measurable values. Lipid emulsion (Intralipid® 20%)
was started 3 hours post-admission. The patient received 100
mL bolus followed by 400 mL in the next 20 minutes. It re-
sulted in transient (during approximately 30 minutes) in-
crease of blood pressure reaching maximum of 90/50 mmHg.
Additional infusion of 500 ml 20% Intralipid“was given, but
there was no significant improvement. All the time cardiac
monitoring recorded sinus tachycardia with AV block grade I
and ST depression of 34 mm. The patient remained hy-
potensive and without urine output for the next 10 hours
when cardiac arrest refractory to cardiopulmonary resuscita-
tion happened.

Case 2. A 41-year-old man was found by family mem-
bers in a coma. They found empty packages of nifedipine,
metoprolol and diazepam tablets which he was using in his
hypertension therapy.

On admission the patient was in a coma (Glasgow coma
score was 3), with weak palpable pulses, undetectable blood
pressure, irregular breathing with respiratory rate of about 8
breaths per minute and oxygen saturation of 60%. An ECG
showed second degree AV block (Mobitz II) with ventricular
rate of 44/min.

The results of blood chemistry revealed glucose level of
16 mmol/L, while levels of electrolytes, blood urea nitrogen
(BUN), creatinine, transaminases and creatine kinase were
normal. Toxicological analysis of blood proved nifedipine in
concentration of 0.62 mg/L, metoprolol 0.57 mg/L, and di-
azepam 1.04 mg/L (HPLC-UV method).

The patient was promptly intubated without medication
and placed on mechanical ventilation. In attempt to increase
heart rate and blood pressure the following agents were ad-
ministered: atropine (in boluses), normal saline with dopa-
mine, glucagon (12 mg, given as 3 mg boluses), calcium
chloride (lg), intravenous lipid emulsion (500 ml of In-
tralipid® 20% solution). Despite these, the patient's systolic
blood pressure remained in the range of 50-70 mmHg, and
ECG monitoring showed worsening with third degree AV
block. Temporary transvenous pacemaker was placed.
Though electrical capture was recorded, there was no im-
provement in blood pressure. Three hours after admission
cardiac arrest happened and cardiopulmonary resuscitation
was unsuccessful.

Discussion

Intravenous lipid emulsion is thought to act through
several mechanisms including shifting of lipophilic drugs
from tissue into circulation, providing energy for heart mus-
cle from lipid acids, or enabling calcium influx into myocar-
dium '°. The first mentioned, so-called lipid sink mechanism
is supported by experimental studies showing that ILE is ef-
fective in cases of certain lipophilic substances, especially
local anesthetics ''. However, ILE was not always superior to
standard treatment protocols in attenuating toxicity of some
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other drugs, including CBBs '*. Though there is an emerging
number of case reports suggesting benefit of lipid emulsion
use in poisoned patients °, in order to gain more experience
with different agents, we find it important also to present
cases in which ILE was not effective.

The first case we reported was fatal overdose with am-
lodipine and oral antidiabetics (metformin and gliclazide).
Refractory hypotension due to peripheral vasodilatation and
tachycardia as a reflex cardiac response may be attributed
largely to amlodipine ", though metformin may contribute to
these effects '*. The initial hyperglycemia despite hypogly-
cemics co-ingestion, is also suggestive of CBBs suppression
of insulin release. Metabolic acidosis with border-line ele-
vated lactate may be a consequence of reduced peripheral
perfusion but metformin also may add to it *.

The patient did not respond to standard therapy. Be-
cause of gliclazide co-ingestion and the risk of prolonged
hypoglycaemia '®, hyperinsulinemic euglycemia treatment
protocol was not tried. Due to the lipophilic nature of am-
lodipine, lipid emulsion rescue therapy was administered.
Though benefits of ILE in critical patients ingested amlodip-
ine has been presented in several reports ' *° the only no-
ticeable effect in our patient was transient, unsustainable in-
crease of blood pressure.

The second case we presented was a fatal poisoning
with combination of calcium channel blocker (nifedipine),
beta blocker (metoprolol) and benzodiazepine (diazepam).

In this case, cardiotoxicity with third-degree AV block and
circulatory shock may be attributed to synergic action of
metoprolol and nifedipine. ILE may be not effective with
less lipophilic beta blockers such as metoprolol compared
with propranolol * *'*. However, in case of metoprolol-
induced cardiac arrest refractory to standard treatment, com-
bination of high-dose insulin, lipid emulsion and venoarterial
extracorporeal membrane oxygenation was successful rescue
therapy **. On the other side, ILE was not effective in rever-
sal of metoprolol-induced hypotension in rabbit model .
The other cardiotoxic drug ingested by our patient, nifedip-
ine, is relatively lipophilic and some benefit may be expected
from ILE though experimental study in rats showed no sig-
nificant difference in the haemodyanamic parameters and
mortality between groups receiving ILE or placebo *°. In the
presented case, there was no response at all, neither to medi-
cations, including ILE, nor to cardiac pacing.

Conclusion

Reports on the beneficial effect of lipid emulsion in
poisoning with different agents have accumulated in recent
years. Though intravenous lipid emulsion may be life-saving
treatment of poisonings with certain calcum channel blockers
or beta blockers, like verapamil and propranolol, it may be
ineffective in some other circumstances, including toxicity of
amlodipine, nifedipine and metoprolol.
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A comment on the article: Rabrenovi¢ M, Tresnji¢ S, Rabrenovi¢ V, Cikiriz N, Masic¢ S,
Matunovié¢ R. Neurotoxic effects of oxygen in hyperbaric environment. VVojnosanit Pregl 2015;

72(9): 827-30.

Komentar na ¢lanak: Rabrenovi¢ M, Tresnji¢ S, Rabrenovi¢ V, Cikiriz N, Masi¢ S, Matunovié¢ R.
Neurotoksi¢ni efekat kiseonika u hiperbaricnim uslovima. Vojnosanit Pregl 2015; 72(9): 827-30.

To the Editor:

Personally, I felt obligated to write this comment on the al-
leged case report published by the respected and well-known
Serbian Military Medical and Pharmaceutical Journal:

1. In the introduction, the authors write: ... if not control-
led, inhalation of oxygen under increased pressure in condition
of hyperbaric oxygen therapy can lead to serious damage (to
human health?) and even death”.

As specialists of underwater and hyperbaric medicine in
my 35 years of practice I met no case in personal experience,
nor data in the literature that oxygen used as a medicine in
hyperbaric chambers has led to serious health damage or death
in human.

2. Therapeutic partial pressures of O, allow comfortable
use, but the duration of stay in hyperbaric chambers is strictly
limited. To demonstrate toxic effects of oxygen it is necessary
that the partial pressure of oxygen is above 3 ATA (atmospheres
absolute) and that the length of exposure is prolonged to several
hours. The toxic effect on primarily the lung tissue, and after
that on the CNS has been noticed. Toxic events on the CNS are
called "oxygen epilepsy" as is clinically manifested as seizures
without further or permanent consequences. In the test for
oxygen sensitivity for divers partial pressure of 2.8 ATA and
exposure time of 60 min is implemented. This test is or was im-
plemented only in military or police divers who dive with closed
circuit diving equipment, where the breathing medium is 100%
oxygen. Military divers exercises done at the pressure of 2.0
ATA can last for several hours.

In divers career the test is done once in the early stage of
career. The use of this test is questionable because a diver can
experience oxgen epilepsy even if the oxygen hypersensitivity is
not detected by the test. The question is why? Because increased
sensitivity to oxygen usually develops as a cause of some other
medical problems in the background (infection of bacterial or vi-
ral commonly, fever or other medical problem that is not detec-
ted in the process of selection, or possible, because individual
predisposition which is rarely detected by EEG). That's why the
test is being used less and less, and my opinion is that it should
be removed from service completely.

3. Epileptic seizures induced by oxygen leads to a
powerful tonic-clonic convulsions and seizures, and each seizure
brings higher possibility of injuries, muscle aches, increase mus-
cle creatine kinase, ... but biochemical changes that indicate da-
mage of parenchymal organs are not present.

What is a possible background hypersensitivity to oxygen?
I repeat that there is no late or permanent consequence, because,
theoretically, the seizure is caused by rapid metabolic consump-
tion of enzymes and decrease of GABA (gama-amino butyric
acid), that causes metabolic block in the CNS and epileptic sei-
zures.

4. In the process of selection for Special Forces divers, in-
dividuals who are sensitive to oxygen are immediately elimina-
ted from the group that dives using 100% oxogen. In these cases
it is necessary to pay special attention to the application of
hyperbaric oxygenation or completely exclude application of
HBO therapy at pressures greater than 1.5 ATA (5 m deep,
100% oxygen), which is normally recommended for the safe
treatment of CNS.

It is considered to be a medical error if a person with
oxygen hypersensitivity is treated with oxygen under high pres-
sure.

Especially when it comes as a medical treatment recom-
mendation as it is by the authors of this article!

Recommendations provided by the doctors of Military
Medical Academy and published in Military Medical and Phar-
maceutical Journal of Serbia has a special significance because
of the importance of Military Medical Academy and Military
Medical and Pharmaceutical Journal of Serbia in our medical
practice.

Prim. Dr Med. Miodrag Zivkovié,

undersea medicine specialist, physiologist
HBO, Medical Centar, Belgrade, Serbia

Authors’ reply:

In our practice, we had several cases of patient reaction to
100% oxygen in hyperbaric conditions, which were manifested
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as oxygen epilepsy, normally without any sequelae, except that
the therapy was interrupted. In this particular case, it was associ-
ated with skin manifestations, pain in the joints and muscles, as
well as suffusion of the eye, which is why it drew our attention
as the literature does not list these changes as a companion to the
neurotoxic effects of hyperbaric oxygen conditions. Therefore,
we decided to present this case, thinking it will be interesting
and unusual.

We are glad that it drew the attention of a honorable colle-
ague, so we would like to provide additional explanations and
our observations.

Our conclusion that uncontrolled inhalation of oxygen
within hyperbaric therapy can lead to organ damage, including
coma and death, is supported by the harmful effects of high par-
tial pressure of oxygen above 3 ATA. We wanted to draw atten-
tion to the need for caution and not as something that happens
every day. This is the reason that today's modern hyperbaric
chambers are programmed so that if the human factor fails,
computer automatically cuts off oxygen in the event of uncotrol-
led increase or exceeding programed depth.

Oxygen sensitivity tests are performed to this day both in
our, as well as in other militaries, but with different oxygen in-
hallation time at the aforementioned pressure and depth.

In our case presentation, we were not dealing with demage
to the CNS, but rather with the neurotoxic effects of oxygen
which does not lead to any effects on the CNS, except that as a
result, the person did not pass the selection process.

As is visible in photographs, the individual had changes in
the neck and chest in the form of erythematous stains, as well as
suffusion in the eye and pain in joints and muscles, which lasted
several hours and was therefore treated in a hyperbaric chamber.
Treatment profile included safe depth where he breathed 100%
oxygen intermittently with air, and resulted in the changes disi-
pating within 30 minutes.

We found the biochemical results interesting, and thus we
listed them, because they are all improved after that single trea-
tment.

We wanted to present this case in order to describe our
experience to other colleagues who deal with hyperbaric oxygen
treatment.

On behalf of the authors:

Prim. Dr. Milorad Rabrenovic¢

Center of Hyperbaric Medicine,

Military Medical Academy, Belgrade, Serbia
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Kisi¢ Tepavcevi€ B. Darija.....c.cccocevevvieneenenieneeniennene. 414 LeKoVIC IVan ..cocueiiiiiiiiiiciccececeeee e
Knezevié Mifjana ........cccceeeerieeienieneeieseee e 489 Lepi€ Milan........coceeieiiieiieieeeeeeeee e
Knezevié Usaj SIavica.......ccovevvereenenienienienicnceieeeee 317 Lepi€ TOPLiCa.....coeeieeiiriieieeieseeeeeeeese e
Knezevié VIOIEta ......cceeveveieriieiieeseee e 379 LUKIC StEVO...eieiieiiieieie ettt
Koci€ Branislava..........ccceveereniineenenicneeieeienceiesee 996 Lukovi€ Milan .......coceveeiiniineniiinieneeiceeceecseeceee
Koc€ev 1. NIKOLa ....ooeeriieiieieiieie e 589 Ljubisavljevi¢ Srdjan

KOJIE DEJan. ...c..eeueiieeiiiierieeiceieseeeeee et 251 LjuStinag Sa8a......cccevienieiiiiienieieeec e
Kolarevié Tvan ........ccooeeiiiieniee e 148 Macukanovié-Golubovié Lana...........cceeveeeereeneeeeneeienne 483
Kolarov ViIoleta ........cocceveviineenenicnieieeiceceeeeene 1024 Madi€ DEjJan ......coceveenieiiiiniiiieiecieeeeeeeee e 646
Konstantinovi¢ S. VItOmIr........ccoeeeevierierieneeiesceeeeene 169 Magda NataSa ........ccceevuerienieeieneeeee e 1010
Koruga DJuro........coeeveeiiiiieniieieieeeeeeeeee e 922 Majstorovic-Strazmester Gordana ............ccoeceevveceereennenne 379
Kosti¢ Aleksandar..........ccccevieeierieniiecienieneeieseeee e 356 Maksimovié MilOS.......c.ccveveiieriieieiieieeie e 677
KOStiE Dejan ........cocueevuereenieeieniieieeieseeieseenn 545,735,845 Maksimovié Helena.........ccoouvveeiiiiiiiiiiieiiiieieieeee e 185
KOSti¢ GOrdana...........ccoevvveeevvireeiieeeeinieeeeieee e 140,328 Maksimovié M. RUZICA..........cooveeiiiiiiieieeeeeeeeiee e 942
KOStIC Jelena.........ocueeiiiiiiieiieieiceeeeseee e 225 MaleSevic Adam ........ccccevieieniieniiiieneeieee e 602
KOStE M. IZOT ..ottt 576 Mandi€ Bojan ..........ccoceeeiieieniieiecieeeeeeee e 233
KOSHE MaTija ....coveeeieiieiieiiesiceie et 1063 Mandi€ Borka ........coceerieeiiiniiniieiecieeeeeeee e 233
KOSti¢ MIlena .........cccveveveuviiiiieieeceeeeeeeeeeeeene 123,307,899 Mandi€ MiSKa .........ooovviiiiiiieicieee e 233
Kosti€ S. VIadimir ......cocceeeeivieniiiiinieieeiesceeeeeieeene 1069 Mandi¢-Gaji€ Gordana ............ceceveeereenieneeneenienienieeiene 437
Kosti€ Smiljana .........cceeeeevievieeienieieeieseeie e 545,735 Mangovski LjupCo......ceeeuereeriieieniieieeiesieeieeeeieens 68,557
Kosti€ T. Jelena ........cccevieriiiieniieieiierieee e 1111 Manojlovié V1adimir .......cooceevevieneniieneeienieeeieeeene 1122
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Mari€ Dragana..........cocceveeienienienieneeie et 552 Milosav]jevic Marko.........coceveerierieneenienienieeeseeeeee 953
Mari¢ Predrag ........cccovvieeieiieniieieeeeeeeeseeie e 241 Milosavljevi€ Z. MIloS........ccoccveviieeieiieniieie e 295
Marinkovi€ Dejan........cccceevierierinieninienieneeie e 831 MiloSavljevic ZOTan.......cceecvereerierierieeieeiesieeie e 219
Marinkovi€ Dragan...........cceeveceeiieniieieneesiesienie e 33 MiloSeVi€ DJOrdje ......covvrieriieieiieieeiesieeie e 1122
Marinkovié M. Jelena ........ccoceeverieniniienieneeieseeeeee 589 MiloSevi€ P. Dragoslav........ccccoceevevieneenienienieeiecene 1055
Marinkovi€ Marija.........ccocveeevereerieevenieeieneennens 155,258,312 MiloSevié Radovan .........ccceeovevveeiiveeecinieeennen. 136,241,596
Marinkovi€ Marjan .........ccoceveeveeneenenieneeneeiesceeseenes 677 MiloSEVIC VESNA ....oveeuiiiieiieiesieeeee et 1098
Marisavljevi¢ Dragomir..........ccccceevvvenieeniesienieenennns 383,466 Milovanovi€ JOVICA........evuiruerierieiiieniieeesieeie e seeeseeeaeeeas 40
Marjanovié Ivan..........ceceiieiierienieeeeeee e 614 NeSiC VIAdImIT ..oovviieiieiiiieicee e 40
Marjanovi¢ M. Marija.........ccoceevenenenenienenieieieieieiees 589  Milovanovi¢ R. Dragan .........cccecevevenenencncncnicieiene, 219
Marjanovi¢ S1obodan...........coceveverenenenenenierieiciceee 196 Milovanovi€ VEriCa .......ccceeeereerierienieeieeiesie e
Markov Borislav..........cccoceviiiiinininiicceen 258,458 Milovié NovaK.......ccccvevveeenene.

Markovi€ AlKSa......ccccoceveririninininineneneeseseeene 233 Milutinov Senka .......c..coevvevvenienienienienieieicieeereens
Markovi€ Biljana ..........ccccoeeeneciniinininenecnccncieceenne 185  MIlji¢ Dragana......cccocoeueenerinieeeininieeeeeieeie e
Markovi€ OliVera........cccoueereereeenieieeeeceaene 383,466,1039  MiljiC Predrag.......ccccovueueuereririeeeeninieieeeseeeeeeeee e
Marti€ VESNa ......cccovviiiiiiiiiiiiiciccec 247 Miljkovié¢ Aleksandar

Martinovi¢ Brankica............ccocccooiiiiiiniiiiiiece 864  Miljkovié-Selimovié Biljana..........ccoeeeeeeeeeeeieieeenennnn 140
MaSIC SINISA....eviieirieieieriesierteetee e 827 MITIC DANICA .....vevvvveieieeceeeeeteeeeieee e 683
MaSKOVIC JOVANE ... 552 MIrKoVIE SINiSa.....coviiiiereeiiiieieiiieieieiee e 1126
Matanovi€ Dragana.............ccccceoeviveeicicininnciiniccceen 421 Mirkovié Darko .........ccveveveveeieeeeeceeeeeeee e 663
MatiC DIAZAN .....ccoeiiviieiiiieieiiiere ettt srestesbe e sse s e 702 Mirkovié NIiKOIa ...c.cvoviiiieiiiiiieieieiieieieieeeeieeee e 517
Mati€ M.Draga .......ccovveviereenieniinieeeneesieeeeeeee e 589 Mirkovi€ SiniSa........c.ocoveevieiieieeeeeceeeeeeee e 368,379
Mati€ Milan .......coooeiiieiniiiieeeeeeee e 1010 Mitié RAdiSAV......ovevevieiieieieeiieieieieeeeeieieiee et 356
MatijEVIC StEVO...uevuiruiriiriiriiriinirenie sttt 372 Mitkovié B. Milorad ............ccoooooieiiiiiiececeeeeeeeee 576
Matter-Walstra Klazien ... 334 Mitkovié M. Milan.......ccccoveiiiiiiiieeeeeeeeeeeenne 576
Matunovié¢ Radomir..........cocevevenienienenienienicieieiciceeee 827 MItrOVIC ANA...c.eiiiiieiiiieieeieieee et 651
Medi¢-Stojanoska MiliCa..........cceeveveieienieecienieieeieseeienes 72 Mitrovié¢ Lj. Slobodanka..........cccceeveveriiniincniennnne. 295,505
Mici¢ D. Dragan ..........cccooeviiinininncniiccecces 1032 Mitrovié Milena.........cooovevieveeiiieeireieriiereeeeeeveeeereseevennas 876
MICIC DIagan .........ccevueeviieieriieii et Mladenovié Desimir .........ccceeeeveeeeinveeeeinneennn, 181,1004,1132
MIiCIC DUSAN.......eeiiiieiieieiieieee e Mladenovic JOVan.........ccccivieiieiieeseee e 883
Mici¢ Ivan....... Mladenovié¢ Marko........c.ccevevieneriineenicnnenne. 181,1004,1132
Mickovi¢ Sasa Mladenovi€ Rasa .........cocevevverenenienienieiecececeeeeeee 864
Mihailovié DODIIVOJE ......ccccerieiiriiiriiieeiecsceeceeceeane 714 MIadenovi€ ZOTICa......c.ocveueeveeereeereeereeeeeereeeeeeveeesenees 536
Mihailovié Jasna...........cccooeeiiiiiiiiiiiiicicce 625 MIUNAr SUZANA........c.ccveviveriireneireeeereeeteeete e 794
Mihajlovic Dragan..........ccceeeeeeeeienieecieniesieeieseeie e 312 Mocko Kacanski Mihaela............ccocooeeevieiiieennieieinienne 906
Mihajlovié GOran........ccccecevirininineneneneneneeeenne 1085 Motrenko Tatjana..........c.ceeveveeveererereereeereeereeeereeresseseenenes 670
Mihaljevi€ Biljana ... 26,483 Mrdovié B. IZOT ..covovviiriieiririirisisisisiess s 589
Mijailovié ZEHKO ......veeveeeeeeveeeeeeeeeiee e 505 MrdoviC IZOT...ccvieiiieieriieeeeeeeceeeeeee e 702
Mijajlovié D. Milija.......ccoeeerecinininineeniecnieeniceeeeeaens 710 Mrvic-Petrovié NataSa .......c.ccveveeeeeeeeeeeneeeeeeeeeenns 729
Mijatov IVana........c.ccoevereneneninenceecceeeeeee 458 MUZOSa SNEZANA .....c.vveieiieeeeieieieeeieae et eaeaenes 975
MIJAtoV SASA ..c..evevveeiriiieiiieenieenreteteeeteneee et 458 Mugosa Boban.........cccoviviririninirininie e 807
Mijatovi€ STdjan .......ccoeerireneneneneeeeeeeeeee 1118 Munitlak StaSa........cccooeeeeeirieieieeiieieieeeeeeieeieeeeeeeeieaees 499
Mijovié Biljana........ccccoecenieeneiniininieeniecnccnceecenens 499 Mutavdzin S. SIavica .......ccoeeeiriiiiiieeeeeeeee s 914
MijuSkovi€ Mifjana .........ccoceverenienienenenienenieieieeenenne 932 Nagorni Aleksandar..........cccocoeveiirieieeenieieeeieeeees 431
MijuSkovi€ Zoran .........cccoeeueiviniiicinininiciiieecne 196,889 Najman SIEVO ..c.c.cvveuruernirireieieirereieienriereieseeeienseeseeenes 899
MijUSKOVIE ZelJKO..ovvveiveeeriieeie e 312,342 Nale DJOTdJe ..ovovveeeeeeeeeeeeeeeee e 60
Miki¢ Branka NedelfKovi€ Ivan........c.coeveniniinienininiccicceee 1018
Miki¢ Dragan Kladar NebojSa ......cccovvevirinenienienienieieeeeeeeeene 1018
Mikov Momir Nedeljkovi¢ Jasming..........ccceeeerereeenininieeesseeeeeeeeenes 677
MilenKOVIE SASA ..ouererceciiireireeieieieeieees e P B N Tl N T T I 689
Milenkovi€ Tanja........coooevveeveriiniis 1004 Nedovi€ GOTaN..........oo..vveeeeeeeeeeeeeeeeereeeeeeeseeeeeeeeeeeeeees 33
Mileusni€ Ivan .........ccccocererininineneneeeeeeeeeee 265 NedOVIE JASTUNA oo 295
MileV BOSKO ... 889 NeNAAIE DANE oo 523, 670
MIiliCi€ BilJana ........c.cceevierieniieieeiieieeieseeie e 233 NenadoVie MUt ..o 1085
Mili€ JaSming.......cccooerrerrenrenienenienienenieieeeereeeeerennens 602 Nenezi¢ DIagoslav..........coceooveeveereeeereereeeeeeeeseeeseeseee. 469
Mili€ NataSa......cccvecveriieriiiieeiieie et 510 NEEIE . ZOTICA oo 589
Mili€ MaTija......cooveiiiiiiiiiiiieicec e 500 NESIE VIAAIMT evoveeeeeeeeee e, 40
MILICEVIE SABA ..o 1074 NeSKOVIC Branimir......cc.ooeeeeeeeeeeieeeeeeeeeeeeeeeeeeeeeeeenes 642,663
Milini€ NIKOLA ..cc.evviriiriiiiiiiiireseeree e 9 Neskovi¢-Konstantinovi€ Zora............cceevevveneenienienenennenn. 33
MILLEr KATOIINA oo e i, 342 NEZIC LaNQ....cuvviiiiiiiiciiee et 722
MilOJKOVIE MAJA ..o 082  NIKIi€ Predrag.......cccoovevininineneneneneseeeeeeeeene 60
MilOFKOVIE MATKO ... 996  Nikoli¢ Branka...........cccoceoiiiiiiiiiiiiiiiiicce 651
MilOFKOVIE ZOTAIAA ... 864  NIkoli€ Dejan.......ccocoouviiiiniciniiiicirciececececeeee 312
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NiKOLi€ Dragan ........cceceveeneeiienienienieneeeseeeeeseene 1122 Petrovi€ Zdravko .......ccceeciiieniiiiiiieceeeeeee 82
NIKOHC GOTAN ...ttt 9 Pil€evié Dejan.........cceveeiieieniieieeieieee e 196,932
Nikoli€ Jelena ......ccoeeveiiiiiiiiiiiiiiiiieeee e 155,258,312 Pirnat Aleksandra ............ccooovvieiiiiiiiiiieiiieeceeee e 807
NiKOIC LjubiSa .....ccvevviiieiieiicieieeieseeieeieea 529,899,989 PoCuca Milan ..........occeviiiiiiiiiiee e 729
Nikoli¢ M. DIMItrije .....eervirieriienienienieeieeeenieeeseeieeeee 639 Podgorac Lj.ANa......ccooeeviieieniieieeiesieeeeeseee e 710
NIKOHE MINA.....iciieiieiiieiicieeiieie e 683 Polovina M. Marija........ccceecuerieniiecieniieieeiesieeieeee e 837
Nikoli¢ RadiVOj€....cceervieiiriieiieieeieieeeceeeeeeeeeeee 219 Polovina P. Snezana..........c.ccccceveeiiniininienieieene 510,1032
NIKOIC SNEZANA........cccuieiieeieiieieeiesie et 148 POPOV Petar......c.oocviiieiieiicieieee et 469
NIKOLIE V. ANttt 639 POPOVIC BOTIS ..o 646
Nikoli€ V. GOrana.........cccceeeeerieenierieneenienienieeeneesieeeenne 922 Popovi€ Dj. DUSan........cccceveeirieninieneeiceeeseeeeeeseeee 414
NIKOIIE VESNA ...ttt 899 POPOVIE MIlICA....cuiieiiiieiieiesieeie et 379
Nikoli¢-Mandi€ RuZica..........cceoeroeireeniniiiieeniiicneeniene 160 Popovi€ Srdjan.........cooeeviriineniinieneeeeeeeeee 421
Nikolin Borislava.........ccccceeeeiieiinieseeieeieseeeseeieeee 312 POpOVIC SUZANA........cceiiiieiieieiiee e 505
Novakovié¢ Marijan.......c..cceeevereenerieneenenieeneeneenans 312,342 POPOVIC VEIa oottt 510
Novakovié Sanja........ccceecvreeerierriieneee e 57 Popovi€ VIadan.........ccccoocevieiiniinieieeeeeeeeeeee 1122
NOVAKOVIC ZOTICA ..c.eenveeniiriieieeiinieesieeiestesie et 937 POPOVIE ZELKA .....ovoveeeeeeeeeeeeeeeeeeeeeee e 1055
Novakovi¢-Paro Jovanka..........cceceeevenenenenencncnicnienne. 72 Poskurica Mileta.......c.ccoeverienenenienenienieceeeeeeenee 361
NOZIE Darko .....cocovvvviiiiiiieee e 567,745 Poskurica MINa ...........ooooviiuuiiiieiiiiiieeeee e 361
Obradovi€ Jelena .........cccoeeerieieiienieee e 646 Potpara S. Tatjana.........cccceecuerierieiiesieneeee e 837
Obradovi€ Slobodan ..........cccceeveverieniinenieneeienene 225,536 Povazan DJordje ........coceeveeiinieninieneeceieeeeeeeeeee 750
Obradovi¢-DjuriCi¢ KosovKa........cocevveviiienieiiniieine 1055 Prelevic Rade......ccooooevviiiciiiiiiecceeceeeece 596,663,831
Obrencevi€ Katarina..........ccoeeceereenienienenieneeieneneens 932 Prostran S. MiliCa ......c.cceoivieneriiinienieiiecieeeicseeeeee 589
Obrenovi€ Miroslav..........ccoceeeierieneeieseeieeeeeee e 219 Proti¢ Dragana .........ccocceeeueeieriierieniesieeeeeesee e 975
Odovié GOrdana..........co.ceueevenienrenienienenienienreeeneneeeenens 968 Protrka Zoran...........coceeevevienienenienienieieeeeeceeen 295
Ost0ji¢ C. MIOArag ......ccvevvieiieieiiieieeiesieeie e 837 Pucar Dragan .........cccoeeveeeeniieiienieieeieseee et 1080
Ost0ji¢ GOTrdana...........ccceveerierieiienieie e 225 PusSkar Tatjana ..........cccceeveveeneerieiieneeie e 368,1126
Ost0ji¢ M. MariNa........ccvevieriieieiiieieeie e 837 PusSkas S. Nela ....ccooveeiiiieiieieeeeeeeeee e 1111
Ost0ji¢ M. Mladen.........ccoceeviviinienenieneeieceeeeeeeae 837 PUti€ VeSNa....cooueviiiiiiiiiicieeeeeeeeee e 274
OStOJIC SANJA....ccviieieiieieeiieie ettt ste e 683 Puzovié V1adimir........ccoeeieieniieiiiieiecieeeee e 961
OtaSeVIC Petar.......cccuvieviviieieiiieceiee e 801 Rabrenovi¢ Milorad..........ccceevvvveiiiiieeceieeeccreeeenen. 196,827
Pajic BOJAN.....ccuiiiiiiieiicie e 350 Rabrenovié Violeta.........cceceveevieecienienieeieeienens 63,196,827
PaniSic Maringa .........ceceevverieniieieneeieeeesieee e 889 Radak DJordje.......ccocvevivieniiiiiieniceeeseeceeesee e 469,801
Pantovié Milan...........ccoeieieriieniiiiescee e 646 RAIC Maja.....coivieiiciieiieieeieie et 280
Paovi€ Predrag........ccoveeeeeieeniieenieeeeeeeeeee e 287 Radié-Sestié Maring............coooovveveeeeeeereeeeeseeeeeeeenennns 683
PasoVSKi VIKLOT ....cueevieieieieiieiecieieeeeeeeie e 545 Radisavljevié MiSa........cccciecvirieriieiesiieieeiesieee e 356
Pasternak Janko .........ccooeviiiieniniiineeeee 1122 Radojevié Nemanja........cccooceeveerierienieenienieneeieseeieeee 132
Paunovi€ IVAn ........ccoevieeiiiieieeeceeeeeeee e 583 RadOJICIC JUITJA .eeeviiieiieiiciieie e 12
Pavli€ VEriCa .....ccveeeiiieiicieieee et 722 Radoji¢i¢ P. Aleksandra...........ccccoeveeveeniinienieeeieeeee 710
PavIicevi€ GOran..........cccceveenieriineenenieneeneeieseeeeeee 845 Radovanovi¢ Milan

PavIovic D. MiloS.......cooovvviiiiiieeeee e 523,670 Radovanovi¢ Zoran

Pavlovi¢ M. Aleksandra..........cocceveeneniieneenenicnceieee, 710 Radovanovi¢-Dini¢ Biljana..........c.ccceceeveveeneniicneencnnene 431
Paviovié NevenkKa........ccoceoevieriiienieeeeeseee e 328 Radulovic Marija ......cccoeeeereerenieieeieeieee e 1080
Pavlovi¢-Markovi¢ Aleksandra .........cccccoceeveeiinceicnnenne. 283 Radunovié Miodrag ..........coceeveevienienennienieneeicneeceee 132
Pejakovic Bojan........occeviiieiieiiceeee e 458 Radunovié Miroslav..........ecceveeviiieneenieeieseeeseeeeee 132
PejCic Tomislav ......coceveevieiieniiniiienicceceeeen 185,928 Rafajlovski Sa80 ....ccceveeviiiiiniiiiiieeeeee 421
PeJCIC IVICA ..o 312 RaiCevié RANKO ......ccceeiiiiieiieieeee e 1093
PejCic P. Tomislav ....c..covivieniniiinienieiceeceeeeeee 447 Rajkovi€ Jelena.........coeevuirienieniieniineeicneececeecee 899
Pekmezovié D. Tatjana.........ccecceveevieienieseiienenne 414,1069 RajoVIE MIlICA ..oouiieieiieieeeeeeee e 312,342
PelemiS Dejan.......c.ccoveevienieneniiniiienicccceeceen 397,765 Rajovié Ranko .......coceeveeiiiniininiiniiiceceecccecceee 541
Peri€ ANCLA .....ocvevviriiriiiiierieeeeeeeeeee e 175 Raki¢ Branislava..........cccocvverininininenenencnencneens 1018
Peri€ Miodrag .......c.cevuevierieeninienieeieeeesieeteseee et 68 RaKi€ DUSan.......coceveeniiiinieieeicieeeeeeeeeeeeeee 876
Peri€ Stojan........cccveieiieiiieciee e 859 RaKIC DUSICA.....eeeeieiieiieiieieeeeee e 1018
PeriSic D. Mirjana........ccccoeeeveenieneeneniesceeeeseee e 414 Raljevi¢ V. Snezana.........cccceeveveeniinieeneenieeieseeeenes 552,942
Petkovié Curdin AleKSandra .........ooveeevevereeeeereeeeeeeeenn 350 RancCi¢ Nemanja..........ccoecvevveevieeeenieeienieieeeene 334,813,953
Petrovié B. Milica.......cooiiieniiiiiiieiceeeeeeeeeeee 123 Rapai€ Dragan ..........ceoeveevieeiinienieeeeieeeeeseeeeiene 33,968
Petrovié Dejan ........cecvveeeriieienieieeieeeie e 361,714,779 RaASULICE LUKES ..o 961
Petrovi€ IZOr ..c..eeiiiiiiieiieieeeceeeeeeee e 1069 Rasi¢-Markovi¢ Aleksandra ...........cocceeveeveenenieneenieniene 619
Petrovié Marijana ..........ccocceevvieeieeeenieeienieieeiese e 932 Raskovi¢ Malnar$i¢ Rosanda............cceevveienieeienienieenienne 794
Petrovié Milica .......coovveeeeivieieeiiecceeee e 63,196,307,899 Ratkovié Nenad ........ccooeeieeviiiiiiiieiiiiee e 291
Petrovié MirJana .........ccocveeieeiieieiienieeieseeie e 463 ReliC Tijana......c.cccveeeienieeieeieieeieeeee e 140,328
Petrovi€ Renata...........cocovevininininencncneneecceeeen 50 Resan MIrKo ....c.ooevinininininicniccccceccc 350
Petrovi€ Sanja........ccceceeeieiieniieieeieieeee e 287 RistiC M. Branko.........cceeveviieienieiesiesiieie e 427
Petrovi¢ Sladjana.........ccccoeeevieniiiinienieeeeeee 356,870 RISHIC Petar......ocueeiiiiiiiieiieiesee e 883
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Risti€ Petrovié ANa........cccoceevieniiiieninieieeieeeesceeeee 982 StojiljKOVIE OlIVEra.....ccceevueeiiiieiieieeieeeeseeee e 859
ROIC IVANA....cuieiiciieiiciecee s 489 Stojmenovié Tamara.........c.cceevveeverieerieeiesieeie e 1063
Roganovié Tatjana..........ccocererveerienenieneeeeeeee e 312 StoJNeV SIAVICA ....ovveeiirieriieieeieeee e 982
Roksandi€ Marina..........ccocceevveeeieiienieeienieie e 552 Stokanovié Dragana............cccceeceereeerieeciesieeriesiesieeeesaenens 982
Romanovié¢ Radoslav..........ccceeeivieniniiniinieieceeee, 291 StOSIE MAJA .cniiieiieie e 12
RUSOVIC SINISA .eovvieeiiiieii et 225 Suvajdzi¢-Vukovié Nada.........ccocveviecienieieeieiieieeieene 740
SADO ANA ..oiiiiiiiieciiee e 876 Svetel Maringa........ccveeeevveeeeiireeeeiieeeeeeeeeeireeeeevee e 4421069
Salapura Dugonji¢ Aleksandra ..........cccccoeeveveniecieneeienns 317 Santrié Mili¢evié MAlena ............ooeevemeeeeeeeereeeeeeeeeens 251
SamardZi¢ Miroslav..........cccceeeereeienieneeieseee e 961 Séepanovi¢ Liiljana ............o.oooeeeeveeeeeeeeeeeeeeeeeseens 619
SamardZi¢ Radomir ..........ccceveenieriiineenienienieeicneceeiee 437 Sefer EMilia.........o..covovveeieereeeesieseesseseeesees s 1018
SANOST ZEIKO ..o 1126 Segrt ZOTAN ... 813,883
SaVIC ANAITA..coeeirieiiiiiiieeiceeeeeeee e 961 SIPEtié SANAIA ........oooveeeeeeeeeeeeeeeeeee e 583
SAVIC DEJAN....uieiieiiiiieiieie et 44 SIPOVAC DIAZANA.........ce.veveeeeeeeeeeeeeeeeeeeeee e 1098
SaVIC Lidija...c.coveiriiieiiieiniecnecneereeeeeeese e 702 SHZIE MATTa...eoveocveoeeceeeeseeesie e 225,1080
SaviC LIlJana .....ccceveeriieieiieeeee e 44 SOKAC MATIO. ... 1126
SAVIE MIAN.......o..ovoceeeeeeeeeeeee e 552 SPIrié ZeIKO covvoiveeeeeeeeeeeeeeeeeeeeeeeeeee e 437
Schefe Lennart..........ccoceveereeieneereeeeee e 1105 Spuran M. Milan..............oovoeeeeeeeeeeeeeeeeeeeeeeeeeeeen 414
Sedlar Mariana............cccooooovevueveeeeeeeeeieeeee e 922 Suljagic’ VESNA e 499,569,883
Sekuli¢ S10bOdAN ..........oeveeveeeeeeeeeeeeeeeeeeeeeeee e 859  Surbatovié Maja.........ccovevevrieeeeeeeeeeeeeeeeeeeeeeee e 175
Sekuli¢ Aleksandra...........cocceeeeverriinienienienecienieeen 1074 Svabi¢-Medjedovié Tamara..............cccoveeeveeererreeeeeennnen 710
Sekuli€ VUK ...cooviiiiiiiiiiciecccee 1122 TabaKovi€ Z. Sa88.......cccvveririiininininenenenesesesenenene 837
Sekulovié Leposava .........ccceeeereeneneeneniieneeneneesieeiene 735 TadIC AN ..ovveiiiiieiieeeeeee e 1126
SEVIC SINISA ..veeeiieieiiieit e 1098 Tadi€ Dragana.........ccocceeveeierienieeieseeeee e 1039
SIMIC DEJaN c...eevieieiieieieeiecee e 241,596 Tadi¢ Latinovi€ Ljiljana .........ccccoveeeveeiinieneninceieeene, 317
SIMONOVIC OlIVETA.....ccviiiieiieieciieii et 483 Tadi¢ Pilevié Jelena .........ccocveeeeeieniieiecieeeieeeee e 932
Slankamenac Petar............coceeviiienieiinieneeieeeee 1093 Taki¢-Radovanovi¢ Tatjana..........cceeeeeeeveenieneenieeiennenne. 745
Slavkovié Damjan............ccoeveeeeriienieiienieieeeeie e 889 TambUur ZOTan .........ccecuieviieieiieie et 140
Soldatovie IVan ..........covveeeeieeeeiieeeecee e 251,663 Tanaskovié SIobodan..........cccceeeevvvieeiieeeeiiieeecireeeeeieeens 469
SOIIOVIE VUK ...eviiiiiieiiecie ettt 469 Tanaskovic Sladjana..........cccceeeveeienieecienienieeieseee e 405
Spari¢ Radmila .........ccooiviiiiiiniiiiiecece e 57 Tarabar DINO.......c.ooeeriiiiiiieieeieeeeeeeeee e 283
SpPasiC Marijan ........cceeveiuieriiecieniienieeiesieeeeseereeaesaeeseees 536 Tasi€ Danijela........cccevievieeieniieieeieieee e 801
Spasi¢ Aleksandar..........c.ccooceevirieneeiienieienene 136,241,596 Tasi€¢ M. NeDOJSa.....corvirviirieiiiierieeeeeeeee e 801
Spremo S1obodan...........ccceeeviiieriieiieeiee et 937 Tasi€ TOMISIAV ..c.eevvveiieiicieiiee e 431
Staji€ ZOTAN ..ottt 454 TatiC ZOTAN ...eouviiiiiieieeiectee et 634
Stamenkovié Bojana........c..cceevveierieniiecienieieeieseee e 21 TauSanovi¢ Katarina ...........cceeeveeeerieecienienieeieseeieeenenes 583
Stamenkovié DUSICa ......ocueeveereerienieeeieieeeeeee 63,614 TavCiovski Dragan.........ccoceveevienieninienieeeeceeeee 536
Stankovi¢ Goran Terzi€ BrankiCa..........ccceeeeieriieieeiieieeieseee e 932
Stankovi¢ Nedeljkovié Natasa..........ccceecvevvrienienieiieiene 996 Terzi€ Tatjana.........ccecveeeeerienieeieeeee et 383
Stankovié Sanja .........cecceeeeveeniniienienieneneeee 405,589,702 TeSiC AleKSandra ..........cccovvveiiiiiiiiiiiie e 82
Stankovi€ VeSNa .....cc.covevveriinienienieieieieeeeeeeeenee 295 Tiodorovi¢ Branislav ........c..cccoceverenenenenenenenicicene 996
Stanojevic Ivan .........cceceeveeiinienenicneeeeee e 342,350 Todorovi¢ Sladjana..........cccevervieneeneniineenenienceeeeeen 188
Stanojlovic OlIVETa ........coueevirieieeieeeeie e 619 TOdOTOVIC ZOTAN ..ot 975
Starevic Srdjan.........coceveeviniinenieneeeeeee e 499,745 Todorovié¢-Balint Milena ...........ccoocvveeeiiiiiiiineeeeeeeciiieeenn. 26
Stefan-Miki¢ Sandra.........ccccceeeevveeeeiiieiecieeeeeeeeeeeeeae 1098 Tomasevi¢ Vukmirovié Irena ..........cooeveeevevveeeeneennns 192,375
Stefanovic Srdjan..........ccoeevirieneriinieneneeeee 517 Tomi¢ Aleksandar

Stefanovi€ Dara .........coceeverenenienenieeceeeeee 932 Tomi¢ Aleksandra

Stefanovic Ivan .......c.ccoceveeriiiiniiceeeeee 870 Tomi¢-Petrovié M. NataSa.........cccocevivininininincncieee 77
Stefanovic IVICA .....cooiiiiiiei e 356 TomiC-SPiri€ VESNa.....cccevueeiiieiiiieiieieeeeie e 937
Stefanovic Vesna ......c..ccoceveeverieneencneeneesicneenieeee e 1085 ToSevsKi Perica........cccoceviiinininiiniiniiciccicccce 136
Stepanovié Lj. ZelKO ......cvovvveeeeeeeeeeeeeeeeeeeeeeeeee e 427 TrajKovié GOran.........ccoeeeeeeerieeierieie e 1074,1085
Stevanovie MOMUT ..........covvvuiviiieeeeeeiieeeeeeeeeeeeeeeann 634,689 Travar DIMITAT ...........oooiiiviiiieeeeeeeeeeeeeeeeee e 937
SEEVIC ZOTICA..euveveeneieeieiteeie ettt ettt eee e e e 859 TTESNJIC SASA..c.uieiiieieiieieciee e 827
Stjepanovi¢ Mihailo..........cocoeeevereeniniiiiceieeieeeee 251,552 TrgovVEEVIC SANJa ..c..eeviiiiiiieiieie e 968
Stojadinovié Aleksandra...........cccoeveeeeniiecienieneeieseeiene 859 Trifunovié Bratislav...........ccocevieiiiienieiecieseee 642,663
Stojanov Dragan ...........cceceveeviieenienie e 356,870 Trifunovi€ Jasna .......cccceeerieniniiinieeeeeeee e 625
StojanoViC MArija .......cceeveriiecieiieniieie e 619 Trifunovié Zoran...........ecevvevieeienieeieeiesieeienes 225,914,1111
St0janovié Miodrag .........ccoveereeieeneeneeiereeieeee e 21 Trivuni¢ Dajko Sandra...........ccocceveeneenenieneeienceeeee 541
St0janovic NebojSa .....ccccveruieriiiieriieiesiesieeve e 356,870 Trudi€ ANIKA ....ooviiieiieie e 750
Stojanovic SaNJa ........cccceveerieiieniene e 779 Tuki€ Ljiljana .......cccceveeviiieniieeeseee e 383
Stojanovi¢ S1obodan..........ccceeceereeiiecienieeiesiee e 1010 Turkulov Vesna .........cceevveieiieniieiesieieeieseee e 1098
Stojanovic ZIatan..........ccoeeveeeereeiienienieeeeee e 770 TuSek-Ljesevi€ Ljiljana .........cocceveevinieneniienieienieceiee 16
Stojiljkovié Predrag .........ccoevevevierieeienieeiene 181,1004,1132 UDbaVIC MIlan .......ooveiiiieiieiecieieee e 625
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UdOVICIE IVO oo 883 VukaSinovié-Vesi¢ Milica .........cccooeeiviicniniiiiciinne, 1063
UgljeSié MIlENKO ......c.cvovvviveiieiieieieiieciereeee et 9 VUKIC ZOTAN ......ieiiiieiieieciieie et 225
Ugrenovi€ Sladjana...............ccoooeveveeeeereeerereeeeeceeneeennn. 982  Vukmirovi€ Filip ....cccccoeveiiiiiiiiiiiii 192,375
Uro$evié Jadranka...........oceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeenne 968  Vukmirovié Mihailo ........cccccoveueennnicccnnicccinnes 192,375
Valuntaité Vaida..........cccceveveeeveeeeceeeeeeeeeeeee e 696  Vukomanovié Ivana............ccccoeeeiiniiiiiiiics 928
VaSilijié SA8A c..cuvvveeceeeeeeeeeee e 608  VUKoti¢ Vinka........ocoooovviiiiiiiiiiiiiiicccccc 251
Vaughan Freda............oooeuiiieeceeeeeeeeeee e 569  Vukovié Dejana.........cccooeiiiiiiiiiiiiiiiic 251,714
VaVIE NEVEN ....cevvveceieeeeeceeee e 63,813 VUukovié Dragan..........cccccocvveniiicncininccnicceeccnas 287
VeljanCic DIagana ...........ccceeveveeveueevereeeereereeeereneereneenenns 1093 VUKOVIC R. VUK ..o 505
Veljkovié Radovan ..........cccccccueveveveveveereeeeeeeeea, 1035  Vuksanovi¢-Bozari¢ Aleksandra ...........coooviiiiiiiinnnnnnn. 132
VelJovie Mili€....cuoiviveiieiiieieiiiieieieeieieieeeies 175,642,883 Waisi Hadi ..oo.eoieieiiiieiecceeee e 996
Veselinovié Mirjana ............c.ceeeveveveeeeeveeeeeeeeeeenenes 801 Wenzel HEIMUL .........covveeiiiiiiniiiiinieeeeeeeeeeeeeeeee 160
Vezmar Kovacevié Sandra ....c..eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenans 175 Zaletel V. Ivan .....c..ccooovveiieiiiiiiieceeec e 914,1111
VISNJIE MAlan ....covvvecicicicceeee e 785  Zari€ Bojan ..o 1024
VItoSeVIE ZAravko ..eeeeeeeeeee e 132 7,€Da SNJEZANA .......eeeieeieieeieeieeee ettt 175
V1ahovié AleKSandar ......c..eeeeeeeeeeeeee e 188 ZeCevie RadOS....c..oiiiiieiiiiieeceeeeee e 342
VOJINOVIE JEIENA .....vovivvvvciicicecieicieteieieeieieieie e 44  Zeljkovi€ Dejan ..........cccoccoviiiiiiiiiiicccee 642,663
Vo0jinovi¢ S1obodan ............cccceeeveveeeeveveeiceeeeeeeeeeea 44 Zhan DeSONG......cocuiviiiiiiiiienieeie et 495
Vojvodié Danilo ..........cccoveveeueveieieieieieeeeeeseeeans 342350  Zidverc-Trajkovic J. Jasna..........ccccoveueinnncccinnicncenns 710
Vranjes Dalibor ..........cccucucueueueeeeeeee e 937  Zolotarevski Lidija.........ccoooiiiiiiiiiiiii, 342
VIDIE SVELISIAV ..o e e e e eeeeaaa s 312 Y2010 B 4 s DU 495
VUCEHE MILAN ..o 50  Zvezdin Biljana...........ccooiiiiniiiiiiicce 1024
VUGE SIAVICR. .vvvvvvvvvveoseeeeeeeeeeseoesoesss s 405 ZarkoV MArija.......cooovvvveeeeeeeeecsssssseeeeeeeeeeoeeeeeeensssss 859
VUCKOVIE NAGA c..vvvvvoovveoeeeecs s 906 Zivaljevié VIadan.....................cccoociiiiiiiionnnrrrrrrrrecriecnnns 583
VUjaSkovie GOTan ............ccceveeieveveveeieeerereeseeneseisnanas 397,765 ZAVKOVIE BOJANA ... 961
VUjiE-AleKSIE VESNA.....c.cucvivevirererereeeeeeeeeieeeeieeeeeenenns 722 Zivkovié Radmila ....c..ccveeereenriierieriecrieneeeenne 383,466
VUJOVIE BAIZA ..o 1069 Zivkovié VIAdimir ...........coccovvveeveveieeeeeeeeeeeeeeeeeeeens 870
VUJOVIE SVEHlANa.........ovveveeeeeeeeeeeeeeeeeeeeeeeee s 421 Zivojinov Mirjana..........ccccoeevevvevmeeeieeresereneeeeenes 906,1035

Vukadinovi¢ Stojanovi¢ Sanja............cocveiniincininnen. 770 ZiVOJINOV STAJaAN .......ovoeveveeeeeeeeeeee s 1035
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ABDOMINAL WALL ..o, 57
ACQUIRED IMMUNODEFICIENCY SYNDROME.... 1039
ACRYLATES. ... 307
ACRYLICRESINS........cceiiiii 899
ACUTE CORONARY SYNDROME ...........cccccueunee 421,536
ADENOCARCINOMA ..o, 651,906
ADIPONECTIN ..o 779
ADMINISTRATION, TOPICAL ......cccecvviiiiiiiiiiis 1010
ADOLESCENTS ...t 265,677
ADULT ..o 123,1039,1122
AGE FACTORS. ..o 596
AGED, 80 AND OVER ......ccccoiiiiiiiiic 466
AGED ..., 136,291,968,1055
AGING ..o 823
AIR POLLUTION, INDOOR ..o 696
AIR POLLUTION . .....ccooiiiiiii i, 44,696
ALCOHOLISM.....ccoiiiiiiii 437
ALKALINE PHOSPHATASE ..o, 233
ALTRUISM. ... 489
ALVEOLAR BONE LOSS ... 1126
AMNESIA, ANTEROGRADE ..., 545
AMPUTATION ...t 745
ANASTOMOSIS, SURGICAL ......cccoviviviiiiiiiiins 614,889
ANATOMY ..o 132
ANEMIA ..., 361,1074
ANESTHESIA, DENTAL.....coooiiiiiiici 50
ANEURYSM DISSECTING........cccooviiiiiiiiin 536
ANGIOPLASTY, BALOON.......cociiiiiii 702
ANGIOPLASTY, TRANSLUMINAL, PERCUTANEOUS
CORONARY ..o 454,589
ANTERIOR CEREBRAL ARTERY ......ccccoiiiiiiins 1093
ANTI-BACTERIAL AGENTS ................... 469,745,785,996
ANTIBODIES, MONOCLONAL ......cccoooiiiiiiirce 334
ANTIBODIES ... 639
ANTICOAGULANTS. ... 552
ANTIDOTES........ccoiiiii 274
ANTIGENS, CD 34......oiiiiiir i 1035
ANTIGENS, CD95 ..o 608
ANTINEOPLASTIC COMBINED CHEMOTHERAPY
PROTOCOLS. ..o 26
ANTIPSYCHOTIC AGENTS.......coiiiiiins 1085
ANXIETY i 414,770
AQUEOUS HUMOR ... 823
ARM ..o 745
ARRHYTHMIAS, CARDIAC ......ccooiiiiiii, 375
ARTERIOSCLEROSIS........ccooi 801
ARTHRITIS, RHEUMATOID.........ccocoviiiiiiiiininc, 21
ASCORBIC ACID .....cccviiiiiiiii, 823
ASTHMA ..o 1024
ATHLETIC INJURIES ..o 646
ATTITUDE TO HEALTH ..o 677

AUTOPSY ..o 132

BACTERIAL INFECTIONS. ..., 427
BASKETBALL ....ooiiiii 1063
BATHS ..o 1010
BILIARY FISTULA ... 942
BIOCOMPATIBLE MATERIALS .........ccccooiie 517,689
BIOLOGICAL MARKERS.........cccoiiiiii, 779
BIOMECHANICS ... 169
BIOMEDICAL ENGINEERING .........cccocoviiiiiiiiiin, 922
BIOPSY, FINE NEEDLE...........ccccociiiiiiiiie, 317,1032
BIOPSY ..ot 196
BLOOD DONORS ... 489
BLOOD FLOW VELOCITY ... 1093
BODY COMPOSITION ... 677
BONE MARROW TRANSPLANTATION........ccccocvvnnne. 225
BONE REGENERATION........ccoooiiiiiiieee 233,1126
BONE RESORPTION.......coiiiiiiii i 689
BONE SUBSTITUTES ..o 689
BONE TRANSPLANTATION .....ccccoeiiiiiiiiii, 427
BOTULINUM TOXINS ..., 1069
BRAIN DISEASES ..., 735
BRAIN INFARCTION. ...t 545
BREAST NEOPLASMS ..o, 148,188
BRONCHIAL FISTULA ... 942
BUPIVACAINE ... 50
CADHERINS ..., 982
CAMPYLOBACTER JEJUNI.....c.cccoviiiiiiiiiicce 140
CARCINOMA IN SITU ..o 241
CARCINOMA, RENAL CELL ...cccoiiiiiiiiiiiii, 1105
CARCINOMA, SMALL CELL......ccoeiiiiiiiiiiiin 295
CARCINOMA ... 334
CARDIAC SURGICAL PROCEDURES................... 291,557
CAROTID ARTERY, INTERNAL .......ccccoeiiiiiin, 1093
CAROTID STENOSIS........coiiiiiii 801
CARPAL TUNNEL SYNDROME ........ccoooiiiiiiiiie 247
CATARACT ..ot 823
CATGUT ..o 397
CATHETER ABLATION .....ccooiiiiiiiiiin, 375,837
CELIAC DISEASE........cooiie 72
CENTRAL NERVOUS SYSTEM VIRAL DISEASES .. 1098
CEREBROVASCULAR CIRCULATION........cccovrnnn 356
CERVIX UTERI ..o 541
CHILD.....ccccouee. 12,40,140,265,602,639,683,807,841,1122
CHILD, PRESCHOOL .......cccoiiiiiiicici e 188
CHORIOCARCINOMA ... 651
CHROMATOGRAPHY ..o 823
CHROMATOGRAPHY, LIQUID.......c.cccoviiiiiiinn 1018
CHROMOSOME ABERATIONS........ccoooiiiiiiin 859
CHRONIC DISEASE ... 414
CINNAMATES ..o 1018
CIRCLE OF WILLIS......ccooviiiiiiiiiii, 356
CLIMATE. ... 44
CLINICAL MEDICINE ... 274
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CLINICAL PROTOCOLS oo, 312,625 DYSTONIA oo eee e eee et 1069
COCHLEAR IMPLANTS ..o 683  ECONOMICS .oeoveeeeeeeeeeeeeeeeeeseeereeseeseseseesseesees s 160
(L0 == == 1018 EDUCATION, MEDICAL, CONTINUING w...ovvrvrrrennn. 160
COGNITION oo 123 EDUCATION ..ovoieeeeeeeeeeeeeeeseeseeeseeeeeeseeeseeeseeseseeeneanes 569
COITUS oot es s 60 ELECTROPHYSIOLOGIC TECHNIQUES, CARDIAC 192
(o] I 153 1 | N 379 ELEMENTS wooooeieeeeeeeeeeeeeeeeseesee e eeseseseee e es s 864
COLLAGEN oo 219 EMBOLIZATION, THERAPEUTIC w.ovvoveeeeerereereers 1105
COLON, SIGMOID ...ttt 1118 EPIDERMOLYSIS BULLOSA........c.coiiiiiiinie, 280
COLONIC NEOPLASMS .....cooooeteeeeeeeeeeeeeeeeeeeeeeies 642 EPIGASTRIC ARTERIES ........ccccoeiviiiiiiiiiiiia, 1111
COMBINED MODALITY THERAPY ....cccooovvvevininnn, 483 EPILEPSY ..., 619,827
COMMUNICATION .oovoeeeeeeeeeeeeeeeeeeee oo 683 ESOPHAGEAL AND GASTRIC VARICES.................... 283
COMORBIDITY oo 136,43,541,651,702,740,1024,1039 ESOPHAGUS. ..o 280
COMPUTER-AIDED DESIGN .o oeoee oo, 1126 ESTHETIC, DENTAL ...cocooviiiiiiiiece e, 495
CONE-BEAM COMPUTED TOMOGRAPHY ....... 634,1126 ESTROGEN RECEPTOR BETA ..o 906
CONGENITAL ABNORMALITIES oo 181,557 ELEgPSéMEDICAL ........................................................ 10;;

CONSTIPATION ..o 9 EUROPE ..o,
EXPERTISE oo ee e es s e s s 729
gg;f\lEEi;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::gg; EYE FOREIGN BODIES......cc..ooovvnvvnivisvnsiinsinssens 463
CORNEAL NEOVASCULARISATION .......................... 529 EYE HEMORRHAGE ....................................................... 287
CORONARY ARTERY BYPASS ........................... 225,1111 FACTOR ANALYSIS, STATISTICAL ............................ 160
CORONARY ARTERY DISEASE..........oooooovvveoeessssserooee 454 Eﬁ?%gbsts’\:gﬁzolﬂigﬁél-\-l-aué ---------------- 25&469;‘7‘2
CREACTIVE PROTEIN """ g FEMORACETABULAR IMPINGEMENT ... 100413
gsgfg INFECTION .oovvsvesesnes s '1333 FEMUR oot 646
OBy 136 FIBRIN TISSUE ADHESIVE ..o 785
.................................................................. FIBRINOLYTIC AGENTS e 589
DATA INTERPRETATION, STATISTICAL «..ocovvven.... 12 CIBROMA . o P 28 1035
BE&E&%&#"@E’NG """"""""""""""""""""""""""" iggé E:_I\(Jngl\(ATLol\&é%\c(;EMENT ....................................... iﬁgé
DENTAL ANXIETY ooooeeeeeeeeeeeeeeeeeeeeeeeee e esee s 602 COREARM INJURY .. 961
DENTAL ENAMEL ..o 864  LORENSIC MEDICINE 229
DENTAL IMPLANTS i 169233 FRaACTURE HEALING. . e
""""""""""""""""""""""""""" FRONTAL LOBE.......ovivoeeeeeeeeeeeeeeseesreeseessreeseiesessnennnenn 170

DENTIN oot see e es e 864

DENTURE REBASING ..o 307 gﬁ?%éﬁﬁ%ﬂ?iﬁ%&é& """""""""""""""""""""" ﬁﬁ

DENTURE, COMPLETE ....covteoereeeeeeeeeseeseeeeeeseesreeeons A95 i e ANy e
DENTURES 1ose  GENETIC DISEASES, INBORN....cooovocvivsvsrrre 859
"""""""""""""""""""""""""""""""""""""""""" GENOTYPE .ooovoeeeeeeeeeeeeeeeeeeeeeeeeeeseseeseeesseeseesseessensnnss 505
DEPRESSION ..ot eneoe 414,437,770 2 GlvA 219
DIABETES MELLITUS, TYPE L evvoovoeeeeeeeeeeeeeeeens 265 CINGIVITIG 255
DIABETES MELLITUS . 21 GUaloma I
DIABETIC RETINOPATHY ..o B76  GLIOMA 470
DIAGNOSIS ...ooooeeeeeeeeeeeesees e 185,188,247,280,283291,295, G AET OCCLUSIONAVASCULAR o 517
312,463,670,710,735,750,831,845,870,937,942,961,1035,1098 R AFT SURVIVAL oo 989
DIAGNOSIS DIFFERENTIAL........96,639,750,837,9281039  CRAVIDITY .. ... s 523
DIAGNOSTIC TECHNIQUES AND PROCEDURESA458,642 v NECOLOGIC SURGICAL PROCEDURES ........... 651
DIAGNOSTIC TECHNIQUES, OBSTETRICAL AND HALOGENATED DIPHENYL ETHERS..........osooooroono.. 404
GYNECOLOGICAL ... 523 HHAND INJURIES........oeoeoooeoeoeoeoeoeeeeoeoeeeeeeeoeoeeoeoeeoo 155
DIET, GLUTEN-FREE ..o e, 72 HAZARDOUS SUBSTANCES 899
DIFFUSION MAGNETIC RESONANCE IMAGING......870  iEAL TH CARE COSTS woovveooeeeeoeoeoeeeoeeoeeoeeoeeeeoee 334
DIGESTIVE SYSTEM SURGICAL PROCEDURES .......... HEALTH PERSONNE ... ovveeoeeoeeeeeeeeeoeeeee oo 77
----------------------------------------------------------------------------- 283,642,889 HEALTH c.ooovooevoeoeeeeeeeeeeeeeeeeseeereeeveesseesrees s 696,807
DISABILITY EVALUATION ...cooooiiinii, 155 HEART ATRIA oooooooeeeoeeeeeeeeeeeeeee s eeesees e 291
DISEASE OUTBREAKS ... 328 HEART CATHETERIZATION oo 68
DISEASE TRANSMISSION, INFECTIONS .................. 505 HEART CONDUCTION SYSTEM oo 375,837
DOGS .. 397 HEART DISEASES oo 975
DOSE-RESPONSE RELATIONSHIP, DRUG................ 813 HEART FAILURE ..o 68
DRAINAGE ... 57  HEART SEPTAL DEFECTS .o 557
DRUG RESISTANCE ... 996 HEART, SEPTAL DEFECTS, VENTRICULAR ............... 68
DRUG THERAPY ......cccccceviiiiiiiian, 192,334,431,529,942 HELICOBACTER PYLORI .....oiiieieeeeeeeeeeeeeeeeseeeees 431
DRUG THERAPY, COMBINATION ..., 813  HEMANGIOMA ... 541
DRUG TOXICITY .o 552,975  HEMATINICS ...oooveeoeeeeeeeeeeeeeeeeeeeeeeeeseeeesseseeseeeseesneeenns 361
DUODENUM ..ottt ereeeeee e 619 HEMATOMA ... 552
DYSPNEA ...oocooeeeeeeeeeeeeeeeeeseeeeer e er s 291 HEMATURIA ..o 136,1105
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HEMODYALISIS ....coooooiooiiiieeeeenneeenessssssssieseessneneeeses 932 LIGHT COAGULATION ... 876
HEMORRHAGE .....coo.ovvvivvevnnnennnssssssssssieeeen 283,552,580 LIPIDS w..cooovvvrvrrrarmsassiisisissssssne 801
HEPATITIS C s 505  LIVER DISEASES ......ccoovrrrrrrrrrrssssssiieesssssneeesssssssssnnn 414
HEPATITIS, CHRONIC .....oooovevvrnrennsssssssssoeceesnsenneeeens 505 LIVER oooooroossseesiieeeensssenssssssssssssssesssssssssessssss oo 404
HERNIA ...cooovoerereesssessooieeessssessees s 57 LUNG NEOPLASMS..........ccovvvvrrrmnnnrssssssssiecssssnnnensees 750
HIP FRACTURES...cccccccvveeeevenneeesssssssiceneneee 510,576 LYMPHATIC METASTASIS .cccccooeeiiiiiiiiiiiiiiiiiiiiiiiiiinn 982
HIP JOINT .oovveeeeeessesieceeeesnnneese s 1004,1132 LYMPHOMA, B-CELL, MARGINAL ZONE ................. 431
HIPPOCAMPUS ... 545 LYMPHOMA, FOLLICULAR .....cccccoccccccmmrrmmmnrssssssssns 483
HISTOLOGICAL TECHNIQUES LYMPHOMA, NON-HODGKIN..........coovrerrrseesrriceeeen 625
................................................. 188,196,219,397,505,831,989  LYMPHOMA, FOLLICULAR .......ccvvrrrrrrssssssssinceernrrenees: 26
HISTOLOGY ...oovovvrrrrrssessiicennnenee 431,642,651,914,1111 LYMPHOPROLIFERATIVE DISORDERS..................... 740
HIV INFECTIONS ...ccoovvovviiceeeeenneeesssssssssieeeessnnneeses 569 MACROPHAGES .......coorsrrssessssssssssssssssssssssssssssssssssss 219
HOMOCYSTEINE ... 619 MACULAR EDEMA ....ooovrrmrrrrrssssssmiesssnnsnsnssssssssssnnn 876
HOSPITALISATION w....ooovvoveveeeeneeesessssssseceeesennneeees 975 MAGNETIC RESONANCE IMAGING .......... 188,545,942
HOSPITALS...ooooooooott s 251 MALOCCLUSION........oovooeeeeeessessscesssssssseeess s 12
HYDRONEPHROSIS ..ovvvvvvrssssmnnnssssssssssnssssssssssssnnnns 1080 \MAMMARY ARTERIES .....cooooovvvrericeeenessssieenens 914
HYPERBARIC OXIGENATION .....ooov e R V7NN o T 372
HYPERCALCEMIA ... 1032 MANOMETRY ... e = 9
HYPERSENSITIVITY, IMMEDIATE ..occcoooovverren 140 MASTICATION ..oovvicvrrscrrrscressersssesessesssiees 495
HYPERSENSITIVITY ..o 1024 MATRIX METALLOPROTEINASE 9 ...oooooocccecrrrr 421
HYPERTHYROIDISM ...ccoovviiiiiiiee e, 510,583 MATRIX METALLOPROTEINASES ..o 889
HYPOTHYROIDISM ....ooovviviviinii s 72583 MAXILLARY SINUS ..ooooooeecieciicrrrvrveenessssssssssnnnoon 634
HYSTERECTOMY ....oooiiiiieci e 37 MEDIAN NERVE oo 961
IMMUNOENZYME TECHNIQUES........ocovssseniniries 1035 MEDICAL ERRORS........ooorrioiiccernerrsssceennesssssieneens 82
IMMUNOGLOBULIN E woovvvvvssvresessssmenssssssmsssssssssnsness 140 MEDICAL STAFF ....oovvvvrrrnsscrrnssssinnnssssiennnes 714,794
IMMUNOGLOBULINS.........cooiieeeeeceece e 140 MELANOMA oo 312,342,937
IMMUNOHISTOCHEMISTRY .............. 295,317,982,1035  METABOLIC SYNDROME X ....cccvvvvvvvvenrrsssiiceennnsssns 779
IMMUNOLOGIC TESTS ...coioiiieeeeeceee e 140 METALS, HEAVY oo, 807
IMMUNOSUPPRESSIVE AGENTS........ccovrrrrrrrrrsssssnns 813  METHODS........ ... o 922.1004
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INSTRUCTIONS TO THE AUTHORS

Vojnosanitetski pregled (VSP) publishes only papers not published
before, nor submitted to any other journals, in the order determined by
the Editorial Board. Any attempted plagiarism or self-plagiarism will
be punished. When submitting a paper to the VSP electronic editing
system, the following should be enclosed: a statement on meeting any
technical requirements, a statement signed by all the authors that the
paper on the whole and/or partly has not been submitted nor accepted
for publication elsewhere, a statement specifying the actual contribu-
tion of each author, no conflict of interest statement that makes them
responsible for meeting any requirements set. What follows subse-
quently is the acceptance of a paper for further editing procedure. The
VSP reserves all copyrights for the published papers. Accepted are
only papers in English. The VSP publishes only papers of the authors
subscribed to the VSP for the year of paper submitting for publishing.
Subscription is obligatory for each author/coauthor whose paper enters
peer review procedure.

On January 1, 2012 the Vojnosanitetski pregled turned to the elec-
tronic editing system e-Ur: Electronic Journal Editing.

All the users of the system: authors, editors and reviewers have to
be registered at:

http://aseestant.ceon.rs/index.php

The VSP publishes: editorials, original articles, short communica-
tions, reviews/meta-analyses, case reports, medical history (general or
military), personal views, invited comments, letters to the editor, reports
from scientific meetings, book reviews, and other. Original articles, short
communications, meta-analyses and case reports are published with ab-
stracts in both English and Serbian.

General review papers will be accepted by the Editorial Board only if
the authors prove themselves as the experts in the fields they write on by
citing not less than 5 self-citations.

Papers should be written on IBM-compatible PC, using 12 pt font, and
double spacing, with at least 4 cm left margin. Bold and italic letters
should be avoided as reserved for subtitles. Original articles, reviews,
meta-analyses and articles from medical history should not exceed 16
pages; current topics 10; case reports 6; short communications 5; letters
to the editor and comments 3, and reports on scientific meetings and
book reviews 2.

All measurements should be reported in the metric system of the
International System of Units (SI), and the standard internationally
accepted terms (except for mm Hg and °C).

MS Word for Windows (97, 2000, XP, 2003) is recommended for
word processing; other programs are to be used only exceptionally. Il-
lustrations should be made using standard Windows programs, Micro-
soft Office (Excel, Word Graph). The use of colors and shading in
graphs should be avoided.

Papers should be prepared in accordance with the Vancouver Con-
vention.

Papers are reviewed anonymously by at least two editors and/or in-
vited reviewers. Remarks and suggestions are sent to the author for final
composition. Galley proofs are sent to the corresponding author for final
agreement.

Preparation of manuscript

Parts of the manuscript are: Title page; Abstract with Key words;
Text; Acknowledgements (to the authors’ desire), References, Enclo-
sures.

1. Title page

a) The title should be concise but informative, while subheadings
should be avoided;

b) Full names of the authors signed as follows: *, t, £, §, |l, I, **, Tt «. -

c) Exact names and places of department(s) and institution(s) of af-
filiation where the studies were performed, city and the state for any au-
thors, clearly marked by standard footnote signs;

d) Conclusion could be a separate chapter or the last paragraph of the
discussion;

¢) Data on the corresponding author.
2. Abstract and key words

The second page should carry a structured abstract (250-300 words for
original articles and meta-analyses) with the title of the article. In short,
clear sentences the authors should write the Background/Aim, major
procedures — Methods (choice of subjects or laboratory animals; meth-
ods for observation and analysis), the obtained findings — Results (con-
crete data and their statistical significance), and the Conclusion. It
should emphasize new and important aspects of the study or observa-
tions. A structured abstract for case reports (up to 250 words) should

contain subtitles Introduction, Case report, Conclusion). Below the
abstract Key words should provide 3—10 key words or short phrases that
indicate the topic of the article.

3. Text

The text of the articles includes: Introduction, Methods, Results, and
Discussion. Long articles may need subheadings within some sections to
clarify their content.

Introduction. After the introductory notes, the aim of the article
should be stated in brief (the reasons for the study or observation), only
significant data from the literature, but not extensive, detailed considera-
tuion of the subject, nor data or conclusions from the work being re-
ported.

Methods. The selection of study or experimental subjects (patients or
experimental animals, including controls) should be clearly described.
The methods, apparatus (manufacturer's name and address in parenthe-
ses), and procedures should be identified in sufficient detail to allow
other workers to reproduce the results. Also, give references to estab-
lished methods, including statistical methods. Identify precisely all drugs
and chemicals used, with generic name(s), dose(s), and route(s) of ad-
ministration. State the approval of the Ethnics Committee for the tests in
humans and animals.

Results should be presented in logical sequence in the text, tables and
illustrations. Emphasize or summarize only important observations.

Discussion is to emphasize the new and significant aspects of the
study and the conclusions that result from them. Relate the observations
to other relevant studies. Link the conclusions with the goals of the
study, but avoid unqualified statements and conclusions not completely
supported by your data.

References

References should be superscripted and numerated consecutively in the
order of their first mentioning within the text. All the authors should be
listed, but if there are more than 6 authors, give the first 6 followed by et
al. Do not use abstracts, secondary publications, oral communications, un-
published papers, official and classified documents. References to papers
accepted but not yet published should be cited as ”in press“. Information
from manuscripts not yet accepted should be cited as “unpublished data“.
Data from the Internet are cited with the date of citation.

Examples of references:

Jurhar-Pavlova M, Petlichkovski A, TrajkovD, Efinska-Mladenovska O,
Arsov T, Strezova 4, et al. Influence of the elevated ambient temperature
on immunoglobulin G and immunoglobulin G subclasses in sera of Wis-
tar rats. Vojnosanit Pregl 2003; 60(6): 657-612.

DiMaio VJ. Forensic Pathology. 2nd ed. Boca Raton: CRC Press; 2001.

Blinder MA. Anemia and Transfusion Therapy. In: Ahya NS, Flood K,
Paranjothi S, editors. The Washington Manual of Medical Therapeutics, 30th
edition. Boston: Lippincot, Williams and Wilkins; 2001. p. 413-28.

Christensen S, Oppacher F. An analysis of Koza's computational effort
statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the Sth European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Abood S. Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun
[cited 2002 Aug 12]; 102(6): [about 3 p.]. Available from:

http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Tables

Each table should be typed double-spaced 1,5 on a separate sheet,
numbered in the order of their first citation in the text in the upper right
corner and supplied with a brief title each. Explanatory notes are printed
under a table. Each table should be mentioned in the text. If data from
another source are used, acknowledge fully.

Hllustrations

Any forms of graphic enclosures are considered to bi figures and
should be submitted as additional databases in the System of Assistent.
Letters, numbers, and symbols should be clear and uniform, of sufficient
size that when reduced for publication, each item will still be legible.
Each figure should have a label on its back indicating the number of the
figure, author's name, and top of the figure (Figure 1, Figure 2 and so
on). If a figure has been published, state the original source.

Legends for illustrations are typed on a separate page, with Arabic
numbers corresponding to the illustrations. If used to identify parts of
the illustrations, the symbols, arrows, numbers, or letters should be iden-
tified and explained clearly in the legend. Explain the method of staining
in photomicrographs.

Abbreviations and symbols

Use only standard abbreviations. Avoid abbreviations in the title and
abstracts. The full term for which an abbreviation stands should precede
its first use in the text.

Detailed Instructions are available at the web site:
www.vma.mod.gov.rs/vsp
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UPUTSTVO AUTORIMA

Vojnosanitetski pregled (VSP) objavljuje radove koji nisu ranije nigde objav-
ljivani, niti predati za objavljivanje redosledom koji odreduje uredivacki od-
bor. Svaki pokusaj plagijarizma ili autoplagijarizma kaznjava se. Prilikom
prijave rada u sistem elektronskog uredivanja ,,Vojnosanitetskog pregleda“
neophodno je priloziti izjavu da su ispunjeni svi postavljeni tehnicki zahtevi
ukljucujudi 1 izjavu koju potpisuju svi autori da rad nije ranije ni u celini, niti
delimi¢no objavljen niti prihvaéen za Stampanje u drugom ¢asopisu. Izjavu o
pojedinacnom doprinosu svakog od autora rada potpisanu od svih autora, tre-
ba skenirati i poslati uz rad kao dopunsku datoteku. Takode, autori su obave-
zni da dostave i potpisanu izjavu o nepostojanju sukoba interesa ¢ime postaju
odgovorni za ispunjavanje svih postavljenih uslova. Ovome sledi odluka o
prihvatanju za dalji uredivacki postupak. Za objavljene radove VSP zadrzava
autorsko pravo. Primaju se radovi napisani samo na engleskom jeziku.
VSP objavljuje radove samo autora koji su pretplaceni na ¢asopis u go-
dini podnosenja rada za objavljivanje. Pretplata je obavezna za svakog
autora/koautora ¢iji rad ude u postupak recenzije.

Od 1. januara 2012. godine Vojnosanitetski pregled presao je na
e-Ur: Elektronsko uredivanje ¢asopisa.

Svi korisnici sistema: autori, recezenti i urednici moraju biti registro-
vani jednozna¢nom e-mail adresom. Registraciju je moguce izvrSiti na:

http://aseestant.ceon.rs/index.php

U VSP-u se objavljuju uvodnici, originalni ¢lanci, prethodna ili
kratka saopStenja, revijski radovi tipa opSteg pregleda (uz uslov da
autori navodenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj piSu), aktuelne teme, metaanalize, kazuistika, seminar prak-
ticnog lekara, ¢lanci iz istorije medicine, li¢ni stavovi, naruceni ko-
mentari, pisma uredni$tvu, izvestaji sa nauénih i struénih skupova, pri-
kazi knjiga i drugi prilozi. Radovi tipa originalnih ¢lanaka, prethodnih ili
kratkih saopstenja, metaanalize i kazuistike objavljuju se uz apstrakte
na srpskom i engleskom jeziku.

Rukopis se pise sa proredom 1,5 sa levom marginom od 4 em. Koristi-
ti font veliine 12, a nacelno izbegavati upotrebu bold i italic slova, koja
su rezervisana za podnaslove. Originalni ¢lanci, opsti pregledi i metaanali-
ze 1 Clanci iz istorije medicine ne smeju prelaziti 16 stranica (bez priloga);
aktuelne teme — deset, seminar prakti¢nog lekara — osam, kazuistika — Sest,
prethodna saopstenja — pet, a komentari i pisma uredniku — tri, izvestaji sa
skupova i prikazi knjiga — dve stranice.

U celom radu obavezno je koris¢enje medunarodnog sistema mera
(SI) i standardnih medunarodno prihvaéenih termina (sem mm Hg i °C).

Za obradu teksta koristiti program Word for Windows verzije 97,
2000, XP ili 2003. Za izradu grafickih priloga koristiti standardne gra-
ficke programe za Windows, pozeljno iz programskog paketa Micro-
soft Office (Excel, Word Graph). Kod kompjuterske izrade grafika
izbegavati upotrebu boja i senéenja pozadine.

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.

Prispeli radovi kao anonimni podlezu uredivackoj obradi i recenziji
najmanje dva urednika/recenzenta. Primedbe i sugestije uredni-
ka/recenzenata dostavljaju se autoru radi kona¢nog oblikovanja. Pre ob-
jave, rad se upucuje autoru odredenom za korespodenciju na konaénu
saglasnost.

Priprema rada

Delovi rada su: naslovna strana, apstrakt sa kljuénim re¢ima,
tekst rada, zahvalnost (po zelji), literatura, prilozi.

1. Naslovna strana

a) Pozeljno je da naslov bude kratak, jasan i informativan i da odgovara
sadrzaju, podnaslove izbegavati.

b) Ispisuju se puna imena i prezimena autora sa oznakama redom: *, ¥,
LT *51,.

¢) Navode se puni nazivi ustanove i organizacijske jedinice u kojima je
rad obavljen mesta i drzave za svakog autora, koristec¢i standardne znake
za fusnote.

d) Zaklju¢ak moze da bude posebno poglavlje ili se iznosi u poslednjem
pasusu diskusije.

¢) Podaci o autoru za korespodenciju.
2. Apstrakt i kljucne reci

Na drugoj stranici nalazi se strukturisani apstrakt (250-300 reci za
originalne ¢lanke i meta-analize) sa naslovom rada. Kratkim receni-
cama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada, osnov-
ne procedure — Metode (izbor ispitanika ili laboratorijskih zivotinja;
metode posmatranja i analize), glavni nalazi — Rezultati (konkretni
podaci i njihova statisticka znacajnost) i glavni Zakljuéak. Naglasiti
nove i znacajne aspekte studije ili zapazanja. Strukturisani apstrakt za
kazuistiku (do 250 reci), sadrzi podnaslove Uvod, Prikaz bolesnika i

Zakljudak). Ispod apstrakta, ,,Klju¢ne re¢i* sadrze 3—10 kljuénih reci
ili kratkih izraza koje ukazuju na sadrzinu ¢lanka.

3. Tekst ¢lanka

Tekst sadrzi sledeca poglavlja: uvod, metode, rezultate i diskusiju.
Uvod. Posle uvodnih napomena, navesti cilj rada. Ukratko izneti razloge
za studiju ili posmatranje. Navesti samo vazne podatke iz literature a ne
opsirna razmatranja o predmetu rada, kao ni podatke ili zakljucke iz rada
o kome se izvestava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne Zzivotinje, ukljucuju¢i kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaca u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omogu¢i reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode, ukljucu-
juéi i statisticke. Ta¢no identifikovati sve primenjene lekove i hemika-
lije, ukljuCujuéi genericko ime, doze i nacine davanja. Za ispitivanja na
ljudima i zivotinjama navesti saglasnost nadleznog eti¢kog komiteta.

Rezultate prikazati logickim redosledom u tekstu, tabelama i ilustra-
cijama. U tekstu naglasiti ili sumirati samo znacajna zapazanja.

U diskusiji naglasiti nove i znacajne aspekte studije i izvedene zak-
ljucke. Posmatranja dovesti u vezu sa drugim relevantnim studijama, u
nacelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati zak-
ljucke sa ciljevima rada, ali izbegavati nesumnjive tvrdnje i one zakljuc-
ke koje podaci iz rada ne podrzavaju u potpunosti.

Literatura

U radu literatura se citira kao superskript, a popisuje rednim broje-
vima pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali
ako broj prelazi Sest, navodi se prvih Sest i ef al. Svi podaci o citiranoj
literaturi moraju biti ta¢ni. Literatura se u celini citira na engleskom
jeziku, a iza naslova se navodi jezik ¢lanka u zagradi. Ne prihvata se
citiranje apstrakata, sekundarnih publikacija, usmenih saopstenja, ne-
objavljenih radova, sluzbenih i poverljivih dokumenata. Radovi koji
su prihvaceni za $tampu, ali jo§ nisu objavljeni, navode se uz dodatak
,,u Stampi““. Rukopisi koji su predati, ali jo§ nisu prihvaceni za Stampu,
u tekstu se citiraju kao ,,neobjavljeni podaci® (u zagradi). Podaci sa
Interneta citiraju se uz navodenje datuma pristupa tim podacima.

Primeri referenci:

Durovi¢ BM. Endothelial trauma in the surgery of cataract. Vojnosanit
Pregl 2004; 61(5): 491-7. (Serbian)

Balint B. From the haemotherapy to the haemomodulation. Beograd:
Zavod za udzbenike i nastavna sredstva; 2001. (Serbian)

Miadenovi¢ T, Kandolf L, Mijuskovi¢ ZP. Lasers in dermatology. In:
Karadagli¢ D, editor. Dermatology. Beograd: Vojnoizdavacki zavod &
Verzal Press; 2000. p. 1437—49. (Serbian)

Christensen S, Oppacher F. An analysis of Koza's computational ef-
fort statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the 5th European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Abood S. Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun [cited
2002  Aug 12];  102(6): [about 3 p.]. Available from:
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Tabele

Sve tabele pripremaju se sa proredom 1,5 na posebnom listu. Obelezavaju
se arapskim brojevima, redosledom pojavljivanja, u desnom uglu (Tabela 1),
a svakoj se daje kratak naslov. Objasnjenja se daju u fus-noti, ne u zaglavlju.
Svaka tabela mora da se pomene u tekstu. Ako se koriste tudi podaci, obave-
zno ih navesti kao i svaki drugi podatak iz literature.

Tlustracije

Slikama se zovu svi oblici grafickih priloga i predaju se kao dopunske dato-
teke u sistemu aseestant. Slova, brojevi i simboli treba da su jasni i ujednaceni,
a dovoljne veli¢ine da prilikom umanjivanja budu ¢itljivi. Slike treba da budu
jasne i obeleZene brojevima, onim redom kojim se navode u tekstu (SL 1; SI. 2
itd.). Ukoliko je slika ve¢ negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu, koristeci arapske brojeve.
Ukoliko se koriste simboli, strelice, brojevi ili slova za objasnjavanje pojedi-
nog dela ilustracije, svaki pojedinacno treba objasniti u legendi. Za fotomi-
krografije navesti metod bojenja i podatak o uvecanju.

Skracenice i simboli

Koristiti samo standardne skracenice, izuzev u naslovu i apstraktu. Pun
naziv sa skracenicom u zagradi treba dati kod prvog pominjanja u tekstu.

Detaljno uputstvo moZe se dobiti u redakceiji ili na sajtu:
www.via.mod.gov.rs/vsp
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