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Each profession has its own moral principles, yet those in the field of healthcare have long been
attracting public attention because of the importance that healthcare practice bears for human
health and life, and thus for the society as a whole. The healthcare worker must comply with all
legal norms regulating his/her professional activity, but, in the same time, the ethical principles
of their profession. Their deviation can have disastrous consequences both for the patient and
for the healthcare professional. These topics are discussed in the section “In Focus” (p. 77–87).

Svaka struka ima svoja moralna na ela, ali ona u oblasti zdravstva ve  duže vreme privla e
pažnju javnosti zbog zna aja koju zdravstvena delatnost ima za ljudsko zdravlje i život, a time i
za društvo u celini. Zdravstveni radnik mora da se pridržava svih zakonskih normi koje regulišu
njegovu profesionalnu delatnost, ali, istovremeno, i eti kih na ela svoje struke.  Odstupanje od
njih može da ima nesagledive posledice kako za pacijenta, tako i za samog zdravstvenog rad-
nika. Ove teme obra ene su u rubrici „U fokusu“ (str. 77–87).
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Domestic medical journals in the Web of Science – The main route to
inclusion of Serbian medicine in the world scientific streams
Doma i medicinski asopisi u Web of Science – glavni put za uklju enje srpske

medicine u svetske nau ne tokove
Silva Dobri

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

In late July 2014, almost at the same time when new im-
pact factors (IF) of scientific journals for the previous year 2013
were published, in the journal Scientometrics an article of Iva-
novic and Ho 1 was published dealing with the analysis of arti-
cles from the Republic of Serbia published in the period 2006–
2012 in journals that are indexed in the Science Citation Index
Expanded (SCIE) database. As a reminder, the SCIE is the larg-
est bibliographic and citation database of the Institute for Scien-
tific Information (ISI, Philadelphia, USA), now a part of the
Thomson Reuters, which together with the other two databases,
Social Science Citation Index (SSCI) and the Arts and Humani-
ties Citation Index (AHCI), is the backbone of the so-called
world scientific network – the Web of Science (WoS), in which
a little more than 12,000 journals with the highest impact in the
world of science are included. On the basis of citations of arti-
cles published in journals that accompany the WoS, their offi-
cially recognized IFs are calculated and published in the Journal
Citation Reports (JCR). In the JCR scientific journals are dis-
tributed in 232 scientific disciplines and within each discipline
are listed according to the value of IF, from the most influential
(with the highest IF) to the least influential (with the lowest IF).
Indexing of a journal in the WoS databases provides it greater
visibility on international scientific scene and potentially a
greater impact on the international scientific community. It is
therefore the understandable desire of scientists to publish their
articles primarily in such journals.

The abovementioned analysis of Ivanovic and Ho 1 showed
that the Serbian scientists in the period 2006–2012 published a to-
tal of 14,293 articles in journals covered by the SCIE database, out
of which the largest number (1,633 or 11%) was published in the
category “General and Internal Medicine”, which means that the
domestic researchers from the medical scientific field in the re-
porting period were the most productive. It should be noted that
this number of articles by domestic authors in the category “Gen-
eral and Internal Medicine” accounts up to 1.5% of all articles that
were published in this period in the SCIE covered journals in that
category. A significant increase in the number of articles of our
scientists in the field of "General and Internal Medicine" was fea-
tured after 2008, which coincides with the inclusion in the SCIE

Krajem jula 2014, gotovo istovremeno kada su objav-
ljeni i novi faktori uticaja (impakt faktori – IF) nau nih aso-
pisa za prethodnu 2013. godinu, u asopisu Scientometrics
objavljen je lanak Ivanovi a i Ho-a 1 u kome je izvršena
analiza radova srpskih nau nika objavljenih u periodu 2006–
2012. u asopisima uvrštenim u bazu nau ne publicistike Sci-
ence Citation Index Expanded (SCIE). Podse anja radi, baza
SCIE je najve a bibliografsko-citatna baza Instituta za nau -
ne informacije (Institute for Scientific Information, Philadel-
phia, USA), sada u sastavu kompanije Thomson Reuters, koja
zajedno sa druge dve baze, Social Science Citation Index
(SSCI) i Arts and Humanities Citation Index (AHCI), ini
okosnicu tzv. svetske nau ne mreže – Web of Science (WoS)
u koju je trenutno uklju eno nešto više od 12 000 asopisa sa
najve im uticajem u svetskoj nauci. Na osnovu citiranosti
lanaka iz asopisa koje prate baze WoS-a izra unavaju se

zvani no priznati IF pojedinih asopisa koji se, potom, obja-
vljuju u publikaciji Journal Citation Reports (JCR). U JCR-u
asopisi su raspore eni u 232 nau ne discipline, a unutar

svake discipline navedeni su prema vrednosti IF, od najuti-
cajnijeg (s najvišim IF) prema najmanje uticajnom (s najni-
žim IF). Ulazak nekog asopisa u sistem pra enja baza WoS-
a obezbe uje mu ve u vidljivost na me unarodnooj sceni i
potencijalno ve i uticaj na me unarodne nau ne tokove. Sto-
ga, razumljiva je i želja nau nika da svoje radove prvenstve-
no objavljuju u takvim asopisima 2.

Napred pomenuta analiza Ivanovi a i Ho 1 pokazala je
da su srpski nau nici u periodu 2006–2012. godine u asopi-
sima koje prati baza SCIE objavili ukupno 14 293 lanka, od
kojih je najve i broj (1 633 ili 11%) objavljen u kategoriji
„Opšta i interna medicina“, što zna i da su doma i istraživa i
iz medicinskog nau nog polja u posmatranom periodu bili
najproduktivniji. Treba ista i da ovaj broj lanaka doma ih
autora u kategoriji „Opšta i interna medicina“ predstavlja ak
1,5% svih lanaka koji su u tom periodu objavljeni u asopi-
sima iz te kategorije. Zna ajan porast broja objavljenih la-
naka naših nau nika u oblasti „Opšte i interne medicine“ bio
je najizraziti posle 2008. godine, što koincidira sa uklju e-
njem u bazu SCIE dva doma a medicinska asopisa: Vojno-



Strana 6 VOJNOSANITETSKI PREGLED Volumen 72, Broj 1

Dobri  S. Vojnosanit Pregl 2015; 72(1): 5–8.

two domestic medical journals: the Vojnosanitetski Pregled (VSP)
and the Srpski Arhiv za Celokuupno Lekarstvo. In these journals
(particularly in the VSP) the most articles in the category "General
and Internal Medicine" were published by domestic authors. Al-
though the VSP and Srpski Arhiv za Celokupno Lekarstvo have at
the moment very low IF (0.269 and 0.169, respectively), which
calls into question the actual impact of Serbian scientists from
medical scientific fields to the world scientific streams, it is obvi-
ous that these two journals represent the main route to access in-
ternational scientific scene for most domestic medical experts and
thanks to them they and their articles, have a chance to be recog-
nized and cited by international scientific community.

This is probably why already a few previous years, espe-
cially after inclusion of the VSP in the SCIE database in 2008,
we recorded a constant influx of a large number of manuscript
in the Editorial Office of the Journal. In the past year, namely
from December 15, 2013 to December 15, 2014 the Editorial
Office of the VSP received a total of 314 manuscripts: 74
(23.6%) from the military medical facilities, 194 (61.8%) from
the civilian medical and academic institutions, and 46 (14.6%)
from abroad. This number is about 28% higher than in 2013, or
about 12% higher than in 2012, and is an indicator of conti-
nously high interest of both domestic authors and those from
abroad to publish their articles in our journal. We are particu-
larly pleased with the fact that more and more authors from
abroad want to publish their articles in the VSP making it to be
a “real” international scintific journal.

As in previous years, the largest number of manuscripts re-
ceived during 2014 belongs to the category of Original articles
(202 or 64.3%), followed by those from the category Case re-
ports (76 or 24.2%), and those from the category Current topics
and General review (19 or 6%). From these papers 43 (13.7%)
were archived as inappropriate without sending to reviewers, so
the remaining 271 (86.3%) of the received papers came in the
reviewing process. Out of these papers, 146 (53.9%) have been
already evaluated by reviewers (of that number 70.5% after revi-
sions were accepted for publication, and 29.5% were rejected),
while the remaining 125 (46.1%) papers are still under review.

In the past year, a total of 185 articles from different cate-
gories were published in the VSP (Table 1). As in previous
years, the largest number of articles belonged to the categories
of Original articles (54.6%) and Case reports (22.7%), which
corresponds to the structure of received papers in earlier years.
As in the earlier few years, during 2014, each month, along
with the printed issue of the Journal, 4–6 articles were elec-
tronically published as OnLine-First, with the corresponding
DOI numbers, so that these articles were available to readers at
the website of the Journal and via doiSerbia service before
publication in the printed version of the Journal.

When analyzing the published articles in the VSP in 2014 by
the authors' affiliations, once again, as in previous years, the largest
number of them (including book reviews) was by the authors from
the so-called ‘civilian institutions’, domestic and foreign civilian
and Military medical institutions (69.2 %), followed by the articles
co-written by authors from both civilian and military medical in-
stitutions (16.7%), while the lowest number of articles was
by the authors from the Military Medical Academy and other
military medical centers (14.1%). Analysis of the published

sanitetskog pregleda (VSP) i Srpskog arhiva za celokupno le-
karstva. Upravo u njima, pogotovo u VSP-u, objavljen je i
najve i broj lanaka doma ih autora. Iako i VSP i Srpski ar-
hiv za celokupno lekarstvo imaju trenutno skroman IF (0,269,
odnosno 0,169), što dovodi u pitanje stvarni uticaj srpskih
nau nika iz medicinskog nau nog polja na svetske nau ne
tokove, o ito je da su ova dva asopisa za ve inu doma ih
medicinskih stru njaka glavni izlaz na me unarodnu nau nu
scenu i da zahvaljuju i njima oni, odnosno njihovi radovi,
imaju šansu da budu prepoznati i citirani u me unarodnim
nau nim krugovima.

Ovo je verovatno razlog što ve  nekoliko prethodnih
godina, pogotovo posle uklju enja VSP u bazu SCIE 2008.
godine, beležimo konstantno veliki priliv radova u Redakciju
našeg asopisa.

U protekloj godini, ta nije od 15.12. 2013. do 15.12.
2014. godini u Redakciju VSP-a stiglo je ukupno 314 radova:
74 (23,6%) iz vojnozdravstvenih ustanova, 194 (61,8%) iz
civilnih zdravstvenih i akademskih institucija i 46 (14,6%) iz
inostranstva. Ovaj broj je za oko 28% viši nego u  2013. go-
dini, odnosno oko 12% viši nego u 2012, i pokazatelj je nes-
manjenog interesovanja kako doma ih autora, tako i onih iz
inostranstva da objave rad u našem asopisu. Posebno raduje
podatak o 14,6% pristiglih radova iji su autori iz inostrans-
tva, što pokazuje zainteresovanost i me unarodne nau ne ja-
vnosti da objavljuje radove u VSP-u, što ga sve više ini
„pravim“ me unarodnim asopisom.

Kao i prethodnih godina, najve i broj pristiglih radova
tokom 2014. godine pripada kategoriji Originalnih lanaka
(202 ili 64,3%), zatim slede Prikazi slu ajeva (76 ili 24,2%),
pa radovi iz kategorije Aktuelne teme i Opšti pregledi (19 ili
6%). Od ovih radova 43 (13,7%) su arhivirana kao neodgova-
raju a bez prethodnog slanja recenzentima, tako da je u pos-
tupak recenzije ušao 271 (86,3%) rad. Od tog broja recen-
zentski je obra eno 146 (53,9%) radova (od njih je 70,5%,
nakon u injenih korekcija prihva eno za publikovanje, a
29,5% je odbijeno), dok se preostalih 125 (46,1%) još nalazi
u postupku recenzije.

U protekloj godini, na stranicama VSP-a objavljeno je
ukupno 185 lanaka iz razli itih kategorija (Tabela 1). Kao i
do sada, najve i broj objavljenih lanaka pripadao je katego-
riji Originalni lanci (54,6%) i onima iz kategorije Prikaz
bolesnika (22,7%), što odgovara i strukturi primljenih radova
u ranijim godinama. I tokom 2014, svaki mesec, uz štampani
broj asopisa, 4–6 lanaka bilo je objavljeno elektronski kao
OnLine-First, sa pripadaju im DOI brojem, tako da su ti ra-
dovi bili dostupni itaocima preko sajta asopisa i servisa
DOISerbia i pre objave u  štampanoj verziji.

S obzirom na institucije autora iji su radovi objavljeni
u VSP-u u toku protekle godine, ponovo je, kao i prethodnih
godina, najve i broj objavljenih radova (uklju uju i i prikaze
knjiga) bio od autora iz civilnih institucija, doma ih i stranih
(69,2%), zatim slede zajedni ki radovi autora iz civilnih i
vojnozdravstvenih institucija, uglavnom iz VMA (16,7%),
dok je najmanje radova bilo od autora iz VMA i drugih voj-
nozdravstvenih centara (14,1%). Ako se posebno analiziraju
radovi iji su autori, odnosno koautori iz inostranstva, njih je
me u objavljenim radovima u 2014. godini bilo 28 (15,1%).
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Table 1
Categories and the number of articles published in the Vojnosanitetski Pregled in 2014/

Kategorije i broj lanaka objavljenih u Vojnosanitetskom pregledu u 2014.
Articles/ lanciCategory / Kategorija n %

Editorial/ Uvodnik 6 3.2
Original Article/ Originalni lanak 101 54.6
General Review/ Opšti pregled 6 3.2
Current Topic/ Aktuelna tema 10 5.4
Practical Advice for Physicians/ Seminar
prakti nog lekara

1 0.5

Case Report/ Prikaz slu aja 42 22.7
Preliminary Report/ Prethodno saopštenje 1 0.5
Short Communication/ Kratko saopštenje 5 2.8
History of Medicine/ Istorija medicine 5 2.8
Letter to the Editor/Pismo uredniku 2 1
Book Review/ Prikaz knjige 6 3.3
Total/ Ukupno 185 100.0

articles whose authors or co-authors were from abroad revealed
that their number in 2014 was 28 (15.1%).

Of the most important events for the Journal that occurred
during 2014, we must mention the reconstruction of national
and international Editorial board at the beginning of the year 3,
entered by several new members, prominent experts from vari-
ous fields of medicine, then obtaining a new IF for 2013 (at the
end of July) that increased from the previous 0.21 in 2012 to
0.269 (the increase of 28%), as well as marking of the 70th
birthday of the Journal (in September) 4. For that occasion bib-
liography of all articles published in the Journal over the past
70 years was prepared in an electronic form (on CDs) and a
film about the Journal that can be found on our website.

Taking into account the above-mentiond, we can say that
2014 was successful for our Journal, even according to some
indicators and more successful than previous years. With the
hope that this trend of success will go on in the New Year
2015, I want to thank for very fruitful cooperation to all the
editors, reviewers and authors of the VSP. In particular, I
would emphasize  a significant contribution of our reviewers to
improving the quality of articles published in the Journal pro-
viding it better positioning in the international scientific scene.
The names of reviewers who were involved in reviewing the
manuscripts received in the past year are given in Table 2.

Od važnijih doga aja za asopis koji su se odigrali u to-
ku 2014. godine, svakako treba spomenuti rekonstrukciju
doma eg i me unarodnog ure iva kog odbora po etkom go-
dine 3, u koji je ušlo nekoliko novih lanova, istaknutih stru -
njaka iz razli itih oblasti medicine, zatim dobijanje novog IF
za 2013. godinu (krajem jula) ija je vrednost pove ana sa
prethodne 0,21 na 0,269 (pove anje za 28%), kao i proslavu
70. ro endana asopisa (u septembru) 4. Za tu priliku izdata
je u elektronskom obliku (na CD-u) bibliografija svih radova
objavljenih u asopisu tokom proteklih 70 godina. Tako e,
ura en je i film o asopisu koji se može pogledati na našem
sajtu.

Uzimaju i u obzir napred navedeno, možemo slobodno
re i da je 2014. godina bila uspešna za naš asopis, ak pre-
ma nekim pokazateljima i uspešnija od prethodnih godina. Sa
nadom da e se ta tendencija uspešnosti nastaviti i u Novoj
2015. godini želim da se zahvalim na dosadašnjoj veoma
plodnoj saradnji svim urednicima, recenzentima i autorima
VSP-a. Posebno bih istakla zna ajan doprinos recenzenata u
podizanju kvaliteta radova koji se objavljuju na stranicama
asopisa, a time i u njegovom boljem pozicioniranju na me-
unarodnoj nau noj sceni.

Imena recenzenata koji su bili angažovani za recenzira-
nje radova za VSP u protekloj godini data su u Tabeli 2.

Table 2
Reviewers of the Vojnosanitetski pregled in 2014 / Recenzenti Vojnosanitetskog pregleda u 2014. godini

A imovi  Slobodan
Aldawood S. Abdulaziz
Aleksi  Dragan
Aleksi  Petar
Anti  Branislav
Antonijevi  Biljana
Arsenijevi  Nebojša
Arsenovi  Ranin Nevena
Arsovi  Nenad

Baleti  Nenad
Balint Bela
Ban evi  Vladimir
Baškot Branislav

Beleslin Branko
Berisavac Milica
Bokonji  Dubravko
Brki  Zlata
Bulat Petar
Bumbaširevi  Marko

Carevi  Momir
Cartea María Elena
Cvijanovi  Vlado

abarkapa Milanko
ekanac Radovan
oli  Miodrag

ovi kovi  Šterni  Nada
utovi  Tatjana

uk Vladimir

Dakovi  Dragana
Dankuc Dragan
Davidovi  Lazar
Dedi  Gordana
Dimi  Nadežda
Din i  Evica
Dobri  Silva
Doder Radoje
Dopsaj Violeta

Dragojevi  Simi  Viktorija
Dragovi  Tamara
Drapšin Miodrag
Duka Miloš
Dulovi  Olga

Djordjevi  Brižita
Djurovi  Branka
Djordjevi  Snežana
Djukanovi  Ljubica
Djuki  Mirjana
Djuri  Tatjana
Djurovi  Aleksandar
Djurovi  Branislav



Strana 8 VOJNOSANITETSKI PREGLED Volumen 72, Broj 1

Dobri  S. Vojnosanit Pregl 2015; 72(1): 5–8.

Gazivoda Dragan
Glibeti  Marija
Grdini  Aleksandra

Hajdukovi  Zoran
Hajjar M. Waseem
Haroche Julien

Ignjatovi  Mile
Ili  Dragan
Ili  Radoje
Ili  Tihomir
Ivanovi  Mirjana

Jakovljevi  Mihajlo
Jakovljevi  Vladimir
Jankovi  Borisav
Jankovi  Slavenka
Jankovi  Slobodan
Jovanovi  Dragana
Jovanovi  Ida
Jovanovi  Miloš
Jovi  Jasna
Jovi  Nebojša
Jovi  Stoši  Jasmina
Jovi i  Bojan

Kandolf Sekulovi  Lidija
Kanjuh Vladimir
Konstantinovi  Ljubica
Konstantinovi  Vitomir
Kosti  Vladimir
Kostov Miloš
Kot Jacek
Kova evi  Nada
Kozarski Jefta
Kozomara Ružica
Krivokapi  Zoran
Krstev Srmena
Kulesher R. Robert
Kumar Kushwaha Jitendra
Kundakovi  Tatjana

Laki  Dragana
Lazi  Miodrag
Lazi  Sr an
Lazi  Zoran
Le i  Toševski Dušica
Lepšanovi  Zorica
Luka  Marija

Magi  Zvonko
Maksi  oko
Mandi  Gaji  Gordana
Manojlovi  Nebojša
Mari  Na a
Marjanovi  Ivan
Marjanovi  Marjan
Markovi  Dejan
Martinovi  Milica
Mati  Smiljana
Medenica Ivica
Meštrovi  Arijana
Mici  Dragan
Mi i  Sava
Mihaljevi  Biljana
Miki  Dragan
Mikov Momir
Milenkovi  Marina
Milenkovi  Svetislav
Milovanovi  Dragan
Milovi  Novak
Mini  Predrag
Mirkovi  Darko
Mirkovi  Ljiljana
Mirovi  Veljko
Miti  Igor
Mujovi  Nebojša
Mitrovi  Jovanovi  Ana

Nagorni Ljudmila
Neškovi  Konstantinovi
Zora
Neži  Duško
Nikoli  Branka
Nikoli  urovi  Marina
Nikoli  Ljiljana
Nikoli  Ljubiša
Novakovi  Marijan
Noži  Darko

Obradovi  Dragana
Obradovi  Slobodan
Opin al Stoši  Tatjana
Ostoji  Gordana

Pauni  Mila
Paunovi  Katarina
Pavlovi  Draškovi  Biljana
Pavlovi  Milorad
Peki  Sandra

Pekovi  Sandra
Peri  Aleksandar
Peruni i  Jovan
Petroni  Markovi  Ivana
Petronijevi  Milan
Petrova Guenka
Petrovi  Silvana
Popovi  Nada
Popovi  Zoran
Potpara Tatjana

Rabrenovi  Milorad
Rabrenovi  Violeta
Radakovi  Sonja
Ra en Slavica
Radoj i  Ljiljana
Radosavljevi  Vladan
Rafajlovski Saša
Rai evi  Ranko
Resan Mirko
Risovi  Dušica
Risti  An elka
Risti  Arsen
Risti  Ljubiša
Roganovi  Zoran
Rutter Victoria

Sabo Ana
Sekulovi  Leposava
Sen Indrani
Sharma Shalini
Shoenfeld Yehuda
Simi  Snežana
Slavkovi  Slobodan
Slavkovi  Zoran
Spasi  Slavica
Spasojevi -Kalimanovska
Vesna
Stamatovi  Dragana
Stamenkovi  Dragoslav
Stamenkovi  Dušica
Stamenkovi  Miroslav
Stan i  Ivica
Stani  Vojkan
Stankovi  Goran
Stankovi  Nebojša
Stanojevi  Paovi  Anka
Stefanovi  Dara
Stefanovi  Dušan
Stepanovi  Jelena

Stevanovi  Goran
Stimmelmayr Michael
Stojanov Marina
Stojanovi  Miodrag
Stoši  Sanja
Stoši  Srboljub

Šarac Momir
Šaši  Mirjana
Šipeti  Gruji i  Sandra
Šuljagi  Vesna
Šurbatovi  Maja
Šušnjar Snežana

Tambur Zoran
Tang Shao-Tao
Tarabar Dino
Tarabar Olivera
Till Viktor
Todorovi  Ljubomir
Todorovi  Milena
Todorovi  Veljko
Tomi  Aleksandar
Trifunovi  Zoran
Tuki  Ljiljana
Tuli  Cane

Ušaj Kneževi  Slavica

Vasiliji  Saša
Vasiljevi  Ivana
Vasiljevi  Na a
Veli kovi  Radovanovi
Radmila
Vezmar Kova evi  Sandra
Vojvodi  Danilo
Vu eti  Dušan
Vu evi  Dragana
Vu i evi  Katarina
Vu ini  Slavica
Vukomanovi  Aleksandra
Vukosavljevic Gvozden
Tatjana
Vukosavljevi  Miroslav

Zeli  Obrad
Zoranovi  Uroš

Žarkov Marija
Životi  Vanovi  Mirjana
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Anismus as a cause of functional constipation – Experience from
Serbia

Anizam kao uzrok funkcionalne opstipacije – iskustvo iz Srbije
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Abstract

Backround/Aim. Anismus is paradoxal pressure increase
or pressure decrease less than 20% of external anal
sphincter during defecation straining. This study analyzed
the presence of anismus as within a group of patients with
the positive Rome III criteria for functional constipation.
We used anorectal manometry as the determination
method for anismus. Methods. We used anorectal water-
perfused manometry in 60 patients with obstructive defe-
cation defined by the Rome III criteria for functional con-
stipation. We also analyzed anorectal function in 30
healthy subjects. Results. The presence of anismus is
more frequent in the group of patients with obstructive
defecation compared to the control group (a highly statis-
tically significant difference, p < 0.01). Furthermore, we
found that the Rome III criteria for functional constipa-
tion showed 90% accuracy in predicting obstructive defe-
cation. We analyzed the correlation of anismus with the
presence of weak external anal sphincter, rectal sensibility
disorders, enlarged piles, diverticular disease and anatomic
variations of colon. We found no correlation between
them in any of these cases. Conclusion. There is a signifi-
cant correlation between anismus and positive Rome III
criteria for functional constipation. Anorectal manometry
should be performed in all patients with the positive Rome
III criteria for functional constipation.

Key words:
constipation; manometry; risk factors; serbia.

Apstrakt

Uvod/Cilj. Anizam predstavlja paradoksalno pove anje pri-
tiska ili smanjenje pritiska ispod 20% u nivou spoljnjeg anal-
nog sfinktera pri defekacionom napinjanju. U radu je analizi-
rana zastupljenost anizma kao uzroka funkcionalne opstipa-
cije u grupi bolesnika sa pozitivnim tzv. rimskim (Roma) III
kriterijumima za funkcionalnu opstipaciju. Koriš ena je ano-
rektalna manometrija, te je na taj na in analiziran i njen klini-
ki zna aj u dijagnostici anizma. Metode. Metoda anorektal-

ne manometrije koriš ena je kod 60 bolesnika koji su imali
funkcionalnu opstipaciju definisanu pomenutim rimskim kri-
terijumima, kao i kod 30 zdravih osoba (kontrolna grupa).
Rezultati. Zastupljenost anizma bila je visoko statisti ki zna-
ajnija u grupi bolesnika sa funkcionalnom opstipacijom u

odnosu na kontrolnu grupu (p < 0.01). Ustanovljeno je da
rimski III kriterijumi za funkcionalnu opstipaciju ta no pred-
vi aju anizam kod 90% bolesnika. Analizirana je korelacija
anizma sa insuficijencijom spoljnjeg analnog sfinktera, rektal-
nim senzibilitetom, uve anim hemoroidalnim spletovima, di-
vertikulumima i anatomskim varijacijama kolona. Nije utvr-
eno postojanje udruženosti anizma sa pomenutim entiteti-

ma. Zaklju ak. Postoji zna ajna korelacija anizma sa simp-
tomima funkcionalne defekacije, tj. pozitivnim rimskim (Ro-
me) III kriterijumima za funkcionalnu opstipaciju. Anorektal-
na manometrija trebalo bi da bude standardna metoda kod
bolesnika sa funkcionalnom opstipacijom koji imaju pozitivne
rimske (Rome) kriterijume za funkcionalnu opstipaciju.

Klju ne re i:
opstipacija; manometrija; faktori rizika; srbija.

Introduction

Anismus is a paradoxical pressure increase or pressure de-
crease less than 20% of the external anal sphincter (EAS) during
defecation straining 1–4 . It is an acquired disorder that can occur in
children as a new behavioral pattern in order to avoid discomfort

related to passage of large-volume stools or pain during defecation
in patients with fissures or inflamed piles 2, 3, 5. It can also occur as
a consequence of sexual or physical abuse 2, 6–8.

The aim of the study was to establish the frequency
and correlation of anismus as a cause of functional consti-
pation when the positive Rome III criteria are present.
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The Rome III criteria for functional constipation must
include two or more of the following: straining during at
least 25% of defecations; lumpy or hard stools in at least
25% of defecations; sensation of incomplete evacuation
for at least 25% of defecations; sensation of anorectal ob-
struction/blockage for at least 25% of defecations; manual
maneuvers to facilitate at least 25% of defecations (e.g.,
digital evacuation, support of the pelvic oor); fewer than
three defecations per week; loose stools are rarely present
without the use of laxatives; insu cient criteria for irrita-
ble bowel syndrome; (criteria ful lled for the last 3
months with symptom onset at least 6 months prior to di-
agnosis) 1, 3.

Decreased rectal sensitivity and increased EAS pressure
can cause obstructive defecation. In constipated patients we
can find enlarged piles, diverticular disease, the ptotic or long
colon 1. Therefore, we also investigated the correlation of an-
ismus with rectal sensibility disorders, EAS competence, en-
larged piles, diverticular disease, ptotic or long colon.

Methods

We had 90 patients, 60 with symptoms of functional
constipation (positive Rome III criteria for functional consti-
pation) and 30 healthy subjects in the control group.

All the patients had normal endoscopic or large bowel
enema study findings and no evidence for metabolic, inflam-
matory or neoplastic processes that can cause constipation.

We used water-perfused anorectal manometry proce-
dure (Medtronic device). We followed standards for per-
forming anorectal manometry 5, 9, 10.

The data we received were analyzed by SPSS 16.0
software for Windows.

We used descriptive statistic methods, 2-test and
Fisher’s test.

Values less than 0.05 were considered statistically sig-
nificant.

Results

In the group of patients with functional constipation,
anismus had 54 out of 60 (90%) patients which is highly sta-
tistically significant (p < 0.01) compared to the control group
where we found anismus in 4 out of 30 (13.33%) patients
(Table 1).

Table 1
The presence of anismus in the group of patients with the

positive modified criteria for functional constipation and in
the control group

Anismus Group of patients Control group Total
Yes 54 6 60
No 6 24 30
Total 60 30 90

In the group of patients with anismus EAS insufficiency
had 34 out of 54 (64.81%) patients. In the control group EAS
insufficiency had 3 out of 6 (50%) patients with anismus,
which was not statistically significant (p > 0.05).

In the group of patients with anismus, rectal sensibil-
ity disorders had 20 out of 54 (37%) patients. In the con-
trol group sensibility disorders had 1 out of 6 (16.66%)
patients with anismus, which was not statistically signifi-
cant.

Enlarged piles had 23 out of 54 (42.59%) patients with
anismus, while 1 patient out of 6 (16.66%) patients with an-
ismus in the control group had enlarged piles. No statistically
significant difference was found.

Colonoptosis or dolichocolon had 20 out of 54 (37%)
patients with anismus. In the control group 4 out of 6 patients
with anismus had colonoptosis or dolichocolon or both. No
statistically significant difference was found.

Diverticular disease had 10 out of 54 (54%) patients
with anismus and none out of 6 (0%) patients with anismus
in the control group. No statistically significant difference
was found.

Discussion

Dyssinergic defecation significantly affects quality of
life 8, 9. Therefore it is necessary to diagnose this problem in
order to apply appropriate treatment strategy.

Anorectal manometry is a very important method for
assessment of patients with constipation 10–19. We tested in-
ternal and external anal sphincter resting pressures, rectoanal
inhibitory reflex (presence and adaptability) and rectal sensi-
bility 5, 10.

According to the Mayo Clinic study (1,000 patients
with constipation), 28% of the patients had defecatory disor-
ders, i.e. anismus 20. Another study that included 100 patients
with the positive Rome II criteria for functional constipation
showed that 46% of the patients had dyssinergic defecation
i.e. anismus 20. There are studies with up to 59% of patients
with anismus 21–23.

Our results showed that 90% of the patients with the
positive Rome III criteria for functional constipation had an-
ismus, which was highly statistically significant relative to
the control group.

We did not find any correlation between anismus and
rectal sensibility disorders, EAS insufficiency, diverticu-
lar disease, enlarged piles and dolichocolon or colonopto-
sis.

We did not find data about these correlations in pub-
lished papers.

Conclusion

The results of our study show than 90% of all the pa-
tients with positive Rome III criteria for functional constipa-
tion had anismus diagnosed by anorectal manometry.

This high percentage suggests necessity to perform ano-
rectal manometry in all patients with the positive Rome III
criteria for functional constipation.

By using this approach we could make the early diag-
nosis of outlet obstruction (anismus) and apply appropriate
treatment strategy like biofeedback (re-educaton) therapy
which gives very good results.
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Abstract

Background/Aim. The Index of Orthodontic Treatment
Need (IOTN) is a scoring system for malocclusion that con-
sists of the two independent components: Denal Health
Component (DHC) and Aesthetic Component (AC). IOTNs
are usually used in the countries with dental healthcare fi-
nanced by the government through the national healthcare
system or healthcare insurance. The aim of the study was to
determine IOTN in primary school children from the town
of Niš and to asses percent of children with any kind of or-
thodontic treatment. Methods. The study involved 301
school children, 11–14 (12.4 ± 1.1) years old. The IOTN was
used by the two examiners in order to evaluate the treatment
need. Results. The results of the study showed that 111
(37%) out of 301 examined children had orthodonic treat-
ment (33.33% boys and 66.67% girls) and they were excluded
from the study. Out of final sample of 190 school children,
considering DHC of the IOTN, 27.4% of the children
showed  great (grades 4–5), 41.0% moderate (grade 3) and
31.6% slight or no treatment need (grade 1–2). Considering
IOTN AC, 15.3% of the children showed great (grade 8–10),
24.3 % moderate (grade 5–7) and 60.4% slight or no treat-
ment need (grade 1–4). Conclusion. The need for ortho-
dontic treatment in school children in the town of Niš, Ser-
bia, is similar to the need in most European countries, despite
the fact that the number of children orthodontically treated is
much higher compared to most of European countries.

Key words:
orthodontics, corrective; malocclusion; child; data
interpretation, statistical.

Apstrakt

Uvod/Cilj. Indeks potrebe za ortodontskim le enjem
(IOTN) je indeks za procenu izraženosti malokluzija koji
se sastoji od dve nezavisne komponente: komponente
zdravlja zuba (DHC) i estetske komponente (AC). Indeks
IOTN naj eš e se primenjuje u zemljama u kojima se sto-
matološka služba finansira od strane države preko zdrav-
stvenih fondova i sistema zdravstvenih institucija. Cilj
ovog rada bio je da se odredi IOTN kod dece iz osnovnih
škola u Nišu i da se utvrdi procenat dece koja imaju isto-
riju ortodontskog le enja. Metode. Studijom je bilo obu-
hva eno 301 dete, uzrasta od 11 do 14 godina, koje su is-
pitala 2 ispitiva a. Rezultati. Rezultati istraživanja poka-
zali su da je 111 (37%) ispitane dece imalo istoriju orto-
dontskog le enja (33,33% de aka i 66,67% devoj ica) i oni
su bili isklju eni iz studije. Od preostale 190 dece, na os-
novu analize DHC IOTN 27,4% imalo je veliku (stadijum
4–5), 41,0% umerenu  (stadijum 3) i 31,6% malu ili nikak-
vu potrebu (stadijum 1–2)  za ortodontskim tretmanom.
Analizom AC IOTN 15,3% ispitane dece imalo je veliku
(stadijum 8–10), 24,3% umerenu (stadijum 5–7) i 60,4%
malu ili nikakvu potrebu (stadijum 1–4) za ortodontskim
tretmanom. Zaklju ak. Indeks IOTN kod dece iz Niša
sli an je onom kod dece u ve ini evropskih država, uprkos
injenici da je broj dece koja su ortodontski le ena u Nišu

znatno ve i nego u evropskim zemljama.

Klju ne re i:
ortondoncija, korektivna; malokluzija; deca; statisti ka
interpretacija podataka.

Introduction

In the Republic of Serbia, Healthcare Fund provides
free mobile appliances for orthodontic treatment for children
under 18. Orthodontic treatment with fixed appliances will
be charged depending on the institution in which the treat-
ment is carried out. In the City of Niš, in public institutions,

generally, there are waiting lists for orthodontic treatment
with mobile appliances. Waiting time for the treatment is
from two to three months.

The orthodontic treatment is not obligatory and it de-
pends on personal desires of children and their parents. Thus,
educating parents and children in this sense even in primary
schools, would certainly contribute to rising the awareness
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among parents and children about the existing orthodontic ir-
regularities. It would influence the increment of the number
of patients who request orthodontic treatment. Assessment of
the severity of malocclusion and estimating the need for
treatment is not always easy and depends on many factors:
age, gender, dentition, knowledge, and experience of the or-
thodontist, but of course also on the financial situation of
patients 1.

Many studies are dealing with the assessment of the need
of orthodontic treatment by patients and orthodontists 2–6.
There is a significant difference in the assessment of  patients
and specialists in orthopedics of jaws, except when it comes to
very severe forms of irregularities.

The first quantitative method for the assessment of mal-
occlusion was developed by Massler and Frankel in 1951 7.
Since then a large number of occlusal indexes was  developed.
Several contemporary orthodontics methods are used for as-
sessing the severity of malocclusion, such as: Index of Ortho-
dontic Treatment Need (IOTN) 4, Peer Assessment Rating In-
dex (PAR) 8 and the Index of Complexity, Outcome and Need
(ICON) 9. The IOTN and ICON are most commonly used. The
results of the measurement needs for treatment obtained by
these methods in certain ethnic groups largely coincide 10. The
IOTN is due to its simplicity more frequently used especially
among researchers from the Middle East 11–15.

The IOTN is a scoring system for malocclusion, devel-
oped by Brook and Shaw 4 in 1989. It consists of the two in-
dependent components. The Dental Health Component
(DHC) is a five-grade index that records the dental health
need for orthodontic treatment. The Aesthetic Component
(AC) records the aesthetic need for orthodontic treatment
using a ten-grade standardized ranking scale of colored pho-
tographs showing different levels of dental attractiveness.

These indexes are usually used in the countries with
dental healthcare financed by the government through the
national healthcare system or healthcare insurance (Den-
mark, Finland, Norway, and Great Britain). The leading idea
is to take care of patients with severe orthodontic anomalies
first and to limit the free of charge orthodontic services to
severe cases of malocclusions. This can considerably narrow
the waiting list 3.

Up to now, in the city of Niš there were no studies on
the IOTN. The aim of this study was to determine the IOTN
among children from the city of Niš aged 11–14 and to find
the percentage of children with the history of orthodontic
treatment. The results would help determine the facts about
the prevalence of malocclusion and the efficiency of the ex-
isting healthcare services.

Methods

The study was approved by the Ethical Committee of
the Faculty of Medicine, University of Niš, Serbia. With the
help of  schoolteachers, families of the examined children
were contacted to obtain authorisation.

We examined 301 children, from 4 primary schools in
Niš (139 boys and 162 girls). Their average age was 12.4 ±
1.1 years. A group of 111 children of the initial sample was

excluded from the study because of a previous or current or-
thodontic treatment. The final sample included 190 school
children, 102 boys and 88 girls. Their average age (± stan-
dard deviation) was 12.28 ± 1 years. The sample was chosen
in order to give us reliable data for school children popula-
tion from Niš.

The two orthodontists were collecting data. Before
starting investigation, the necessary calibrations using plaster
models were done with the examiners to provide the validity
of the results. The clinical examinations were performed in
school dental ordinations. In one session not more than 20
children were examined to avoid tiredness of the examiners.
Following the World Health Organization (WHO) criteria
and recommendations for oral health examinnations, WHO –
type periodontal probe and No. 5 plain mouth mirror were
used. The used indices were IOTN, DHC, and AC. The DHC
consists 5 grades. Grade 1 and 2 represent slight or no treat-
ment need, grade 3 moderate  and grade 4 and 5 represent
great need of orthodontic treatment. AC consists a scale of
10 color photographs showing 10 levels of dental attractive-
ness starting with most attractive dentition (grade 1).  Grade
1 to 4 represent slight or no treatment need, grades 5 to 7
moderate and grades 8 to 10 represent great need for ortho-
dontic treatment.

To test intra-examiner agreement, 65 of the referred
population were re-examined, 6 weeks after their initial ex-
amination. The assignment of grades was also done by two ex-
aminers to test inter-examiner agreement. Kappa statistics 16

was used to evaluate the consistency of both intra-examiner
and inter-examiner agreement.

The data were recorded on examination record forms
and processed and stored in the access database. Statistical
analysis was undertaken using the Statistical package for So-
cial Sciences (SPSS Inc., Chicago, Illinois, USA) version
12.0. We analised the IOTN results regarding gender using
the 2-test. The differences greater than (p < 0.05) were con-
sidered statistically significant.

Results

The kappa values of the intra-examiner reproducibility
for the DHC and AC were 0.88 and 0.80, respectively. On
the other hand, the kappa values of the inter-examiner for the
DHC and AC were 0.84 and 0.78.

The distribution of the results of the orthodontic treat-
ment need in relation to DHC IOTN is shown in Table 1.
Considering DHC IOTN 27.4% of school children from Niš
showed great (grades 4–5), 41.0% moderate (grade 3) and
31.6% slight or no treatment need (grade 1–2). There were
no statistically significant gender differences in the deter-
mined treatment need using the DHC ( 2 = 1.78; p = 0.183).
The distribution of the results of the orthodontic treatment
need in relation to the AC IOTN is shown also in Table 1.
Considering the IOTN AC, 15.3% of school children from
Niš showed great (grade 8–10), 24.3 % moderate (grade 5–7)
and 60.4% slight or no treatment need (grade 1–4). No sta-
tistically significant gender differences in treatment need
determined using the AC were found ( 2 = 0.37; p = 0.543).
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Discussion

The conducted study is one of the first epidemiological
studies on malocclusions using IOTN on the territory of the
town of Niš. The obtained results allow comparisons with the
other regions of Serbia as well as with the results obtained in
Europe and other parts of the world. The present results are
not totaly representative because of the fact that 37% of the
examined children had the history of orthodontic treatment
and they were excluded from the study.

In this study, the intra-examiner kappa values were 0.88
and 0.80 for the DHC and AC, respectively. The intra-
examiner kappa values were 0.84 and 0.78 for the DHC and
AC, respectively. When these values were analyzed, almost
perfect agreement was obtained for the DHC and substantial
agreement for the AC.

Taking into consideration IOTN DHC, our result of
27.4% of the children with the great need for orthodontic
treatment is similar to the results obtained in the Southern It-
aly, (27.3%) 17, and in Spain, (21.8%) 18, while substantially
smaller than those obtained in Sweden (37%) 19, Turkey
(38.8%) 20 and Malaysia (47.9%) 21. Significantly lower
DHC IOTN value is found in Iran (18.4%) 22 and the West-
ern Sahara (18.1%) 23. According to AC IOTN our results
15.3% of the children with the great need for orthodontic
treatment is similar to those obtained in the Western Sa-

hara 23 (13.7%), while higher values are obtained in Malaysia
(22.8%) 21. Most of the authors, however, received very low
values of AC IOTN: in Iran 8.7% 22, Spain 4.4% 18, Turkey
4.8% 20, Sweden 2.3% 19. In our study there are no gender
differences in the distribution of the orthodontic treatment
need. These results are in the line with the results of many
studies 17, 20, 23.

The percentage of children with the history of ortho-
dontic treatment (37%) is incredibly high compared to the
results obtained in the Western Europe 18, 24, 25. In the UK the
percentage of orthodontically treated children aged 15–16 is
14%, France 2.4%, and 26.6% in Spain. This is a fact which
is important to know when interpreting the results obtained
after determining the IOTN only in children who did not
have the history of orthodontic treatment.

Conclusion

The use of the Index of Orthodontic Treatment Need in
epidemiological studies can be useful for comparing the need
for orthodontic treatment in different populations and planning
and improving the healthcare system of the society. The need
for orthodontic treatment in school children in the town of Niš,
Serbia, is similar to the need in most European countries, de-
spite of the fact that the number of children orthodontically
treated is much higher as compared to European countries.
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Abstract

Background/Aim. Refractory glaucoma is glaucoma re-
sistant to conventional management (maximally tolerated
medical therapy, one or more glaucoma surgeries) and glau-
coma in cases of neovascularisation after panretinal photo-
coagulation or cryoablation. The aim of the study was to
determine the intraocular pressure (IOP) lowering efficacy
of transscleral diode laser cyclophotocoagulation (DCPC)
treatment in the management of pain and IOP in patients
with refractory glaucoma. Methods. This nonrandomized,
retrospective study, included 95 patients (95 eyes) with re-
fractory glaucoma treated at the University Eye Clinic,
Clinical Center of Vojvodina, Novi Sad, Serbia, between
November 2007 and November 2012 in accordance with
the established protocols (16–18 spots, 270°, up to 5J of en-
ergy). All the eyes were treated with transscleral DCPC (Iris
Medical OcuLight SLx, Iridex Co, Mountain View, USA).
Patient's symptoms, bests corrected visual acuity and IOP
were recorded 7 days, and 1, 3 and 6 months after the
DCPC treatment. Results. Out of 95 patients (95 eyes) en-
rolled in this study 24 (25.2%) were with primary (the group
I), and 71 (74.5%) with secondary (the group II) glaucoma.
The mean baseline IOP in these two groups was similar:
36.08 ± 8.39 mmHg for the first group and 37.36 ± 8.19
mmHg in the second group. Measurement of the mean IOP
in the group I showed the following results: on the day 7 it

was 13.96 ± 8.30 mmHg (62.1% decrease of the baseline
value), on the day 30 it was 18.44 ± 8.85 mmHg (48.9% de-
crease regarding the baseline value), after 3 months it was
22.44 ± 7.36 mmHg (37.8% decrease regarding the baseline
value), and after 6 months it was 25.92 ± 7.65 mmHg
(28.2% decrease regarding the baseline value). Measurement
of IOP in the group II showed the following results: on the
day 7 it was 15.77 ± 9.73 mmHg (57.8% decrease of the
baseline value), on the day 30 it was 20.14 ± 10.20 mmHg
(46.1% decrease regarding the baseline value), after 3
months it was 23.46 ± 9.83 mmHg (37.2% decrease re-
garding the baseline value) and after 6 months it was 27.23
± 9.87 mmHg (27.2% decrease regarding the baseline
value). Pain was the main symptom in 70 (73.6%) patients
before the treatment and it persisted in only 4 (4.2%) of our
patients. Other complaints (burning, stinging, foreign body
sensation) were experienced by 39 (41%) of the patients,
postoperatively. A total of 52 (54.7%) patients had no com-
plaints after the treatment. Conclusion. Our study con-
firmed that transscleral DCPC is a useful, effective and safe
procedure with predictable amount of IOP decrease, which
makes it the treatment of choice for refractory glaucoma.

Key words:
ophthalmologic surgical procedures; glaucoma; laser
coagulation; lasers; intraocular pressure; treatment
outcome.

Apstrakt

Uvod/cilj. Refrakorni glaukom spada u grupu glaukoma
koji ne reaguje na konvencionalnu terapiju. Cilj ove studije
bio je da se odredi efekat sniženja intraokularnog pritiska
(IOP) kod bolesnika sa refraktornim glaukomom nakon
transskleralne ciklofotokoagulacije diodnim laserom. Me-
todi. Ova nerandomizirana, retrospektivna studija obuhva-
tila je 95 o iju sa refraktornim glaukomom le enih dioda la-
ser ciklofotokoagulacijom na Klinici za o ne bolesti

Klini kog centra Vojvodine u periodu 2007–2012, prema
ustanovljenom protokolu (16–18 pe ata, 270°, do 5J ener-
gije). Simptomi, vidna oštrina i IOP su pra eni 7 dana, a za-
tim 1, 3 i 6 meseci nakon le enja. Rezultati. Ukupno 25
bolesnika (95 o iju) bilo je uklju eno u studiju, 24 (25,2%)
bolesnika sa primarnim (1. grupa) i 71 (74,5%) bolesnik sa
sekundarnim (2. grupa)  glaukomom. Srednji IOP pre tera-
pije kod obe grupe bio je sli an: 36,08 ± 8,39 mmHg za
prvu i 37,36 ± 8,19 mmHg za drugu grupu. Srednje vred-
nosti IOP za prvu grupu tokom perioda pra enja bile su: 7.
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dana 13,96 ± 8,30 mmHg (62,1% sniženja), 30. dana
18,44 ± 8,85 (48,9% sniženja), nakon 3 meseca 22,44 ± 7,36
mmHg (37,8% sniženja), nakon 6 meseci 25,92 ± 7,65
mmHg (28,2% sniženja). Srednje vrednosti IOP za drugu
grupu tokom perioda pra enja bile su: 7. dana 15,77 ± 9,73
mmHg (57,8% sniženja), 30. dana 20,14 ± 10,20 mmHg
(46,1% sniženja), nakon 3 meseca 23,46 ± 9,83 mmHg
(37,2% sniženja), i nakon 6 meseci 27,23 ± 9,87 mmHg
(27,2% sniženja). Bol je pre terapije bio prisutan kod 70
(73,6%) bolesnika, a nakon tretmana kod samo 4 (4,2%)
bolesnika. Tegobe kao što su pe enje, ose aj stranog tela,

bockanje, postoperativno su bile prisutne kod 39 (41%)
bolesnika. Posle le enja, tegobe nisu imala 52 (54,7%)
bolesnika. Zaklju ak. Naša studija je potvrdila da je
transskleralna ciklofotokoagulacija diodnim laserom koris-
tan i efikasan metod u smanjenju IOP, što ga ini terapijom
izbora za refraktorni glaukom.

Klju ne re i:
hirurgija, oftalmološka, procedure; glaukom;
koagulacija laserom; laseri; intraokularni pritisak;
le enje, ishod.

Introduction

Refractory glaucoma is glaucoma resistant to conven-
tional management (maximally tolerated medical therapy,
one or more glaucoma surgeries) and glaucoma in cases of
neovascularisation after panretinal photocoagulation or cryo-
ablation 1.

Refractory glaucoma are generally treated with cy-
clodestructive procedures such as: surgical excision of ciliary
body, cycloirradiation, cycloelectrolysis, cyclodiathermy,
cyclocryotherapy, ultrasound or microwave cyclo-
destruction and with Neodymium Yttrium Aluminum Garnet
(Nd:YAG) and diode laser cyclophotocoagulation (DCPC) 2.

Beside refractory primary open and angle closure glau-
coma indications for cyclodestructive procedures are: neo-
vascular, post-traumatic, aphakic/pseudophakic glaucoma
especially with anterior chamber intraocular lenses (IOL),
severe congenital glaucoma with multiple failed surgeries,
post-penetrating keratoplasty glaucoma, post-retinal detach-
ment surgery glaucoma, silicone oil induced glaucoma, in-
flammatory glaucoma.

Mechanism of action of cyclophotocoagulation includes
decrease of aqueous production and increase of aqueous out-
flow 3. Destruction of the ciliary epithelium combined with
destruction of ciliary blood vessels and coagulative necrosis,
leads to decrease in aqueous production 

4. In many cases in-
flammation after the treatment leads to short-term hypoten-
sion 5.

Neuroepithelial defects created after laser treatment,
and creation of transscleral flow similar to cyclodialysis, are
responsible for increase of aqueous outflow which is related
to the extent of treatment 6. Diode laser causes destruction of
the pigmented and nonpigmented ciliary epithelium and cap-
illaries in the ciliary processes with pigment clumping, co-
agulative necrosis, and extensive destruction of ciliary mus-
cle with a moderate reduction in vascularity 7. Some histo-
pathologic studies have shown that diode laser produces
most of its coagulative effect on the ciliary body stroma 

8.
Even though it is not completely understood, it seems that
there is an increase of uveoscleral outflow through the en-
larged extracellular spaces from the anterior chamber into the
suprachoroidal space 

9
.

Diode and Nd:YAG lasers require the presence of cili-
ary body pigment epithelium for the absorption of laser en-
ergy 

10. A diode laser (810 nm) has a greater melanin ab-

sorption compared to a Nd:YAG laser (532 nm),  requiring
lesser energy per spot 11. Data about dosage and laser treat-
ment protocol-related response vary in available literature
1, 12, 13. A totally delivered energy, the number of laser burns
per session and pulse power and duration were analyzed in
numerous studies, but the results were inconclusive and con-
tradictory. However, most of the results confirmed that re-
fractory glaucoma can be successfully managed on a long-
term basis with single or repeated diode laser cyclophotoco-
agulation 14.

Recently, contact diode laser cryoablation has emerged
as the preferred treatment because cryoablation and Nd:YAG
laser cyclophotocoagulation are associated with a greater risk
of hypotony and phthisis due to excessive ciliary body de-
struction 15–19.

The aim of the study was to determine the intraocular
pressure (IOP) lowering efficacy of transscleral DCPC
treatment in the management of pain and IOP in patients
with refractory glaucoma.

Methods

This nonrandomized, retrospective study included 95
patients (95 eyes) with refractory glaucoma treated at the
University Eye Clinic, Clinical Center of Vojvodina, Novi
Sad, Serbia, between November 2007 and November 2012.
The study was conducted in accordance with the Declaration
of Helsinki. The patients were divided into two groups: the
group I – patients with primary glaucoma [primary open an-
gle glaucoma (POAG) and primary angle closure glaucoma
(PACG) and group II – patients with secondary glaucoma
(neovascular glaucoma, glaucoma post pars plana vitrectomy
and traumatic glaucoma)].

All the eyes were treated with transscleral DCPC (Iris
Medical OcuLight SLx, Iridex Co, Mountain View, USA).
Inclusion criteria were: painful eyes or eyes with other ocular
symptoms (burning, itching, foreign body sensation) with
elevated IOP and best corrected visual acuity (BCVA) lower
than 0.1 according to Snellen. All anti-glaucoma therapeutic
modalities (topical, systemic medications), except cyclocryo
destructive procedures were tried and rendered unsuccessful.
All the patients received retrobulbar or peribulbar anesthesia
with 3–5 mL injection of lidocaine hydrochloride alone or in
combination with bupivacaine hydrochloride. Cyclophotoco-
agulation treatment employed diode infrared laser of 810 nm
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of wavelength. The average power used was 2.5 W, with 1.5
seconds of duration. Contact tip of G-probe was positioned
1.2 mm behind surgical limbus and 16–18 spots spread over
270° per session were made. The sound of “pop” or “snap”
at the treatment site was used as indicator for tissue disrup-
tion within the ciliary body. To prevent potential inflamma-

tory reactions topical 1% dexamethasone, every one to two
hours while awake, and atropine sulfate 1%, twice a day for
the first seven days, were applied in all the patients.

When the patients required repeated treatment due to
insufficient reduction in IOP, spots were made in untreated
quadrants behind limbus.

The patient's symptoms, BCVA and IOP were recorded
7 days, and 1, 3 and 6 months after the DCPC treatment.

For statistical analyses we used Microsoft Excel soft-
ware with standard statistical parameters and methods – nu-
merical data were presented using minimum, maximum and
average values) standard deviation (SD) and 95% confidence
interval (CI). Student's t-test was used to make comparison
between the groups and to compare IOP values.

Results

A total of 95 patients (95 eyes) were enrolled in this
study, of whom 24 (25.2%) were with primary (the group I)
and 71 (74.5%) with secondary (the group II) glaucoma. In
the group I, there were 20 (21%) patients with POAG and 4
(4.2%) patients with PACG. In the group II 53 (55.7%) pa-
tients had neovascular glaucoma, 11 (11.5%) patients had
glaucoma after pars plana vitrectomy and 7 (7.3%) patients
had traumatic glaucoma.

There was a predominance of males in both groups
(55.7% vs 44.3%). The mean age of patients was 61.5 years
(SD ± 15.4; range 13–86 years). Forty-five (47.3%) patients
were with no light perception (L-). BCVA  0.1 was found
in 50 (52.7%) patients. There was no significant difference
between the treatment groups in the mean age, gender and
visual acuity. Pain was the chief complaint and the main rea-
son for treatment in 70 (73.6%) patients (20 patients in the
group I and 4 patients in the group II), while other com-
plaints (burning, stinging, foreign body sensation) were the

main reason for treatment in 25 (26.4%) patients (4 patients
in the group I and 21 in the group II). The mean baseline IOP
in the two groups was similar: 36.08 ± 8.39 mmHg for the
group I and 37.36 ± 8.19 mmHg in the group II. The demo-
graphic characteristics and the baseline IOP values are
shown in Table 1.

Mean IOP measurement in the group I showed the fol-
lowing results: on the day 7 it was 13.96 ± 8.30 mmHg
(62.1% decrease regarding the baseline volume), on the day
30 it was 18.44 ± 8.85 mmHg (48.9% decrease regarding the
baseline value), after 3 months it was 22.44 ± 7.36 mmHg
(37.8% decrease from the baseline value), and after 6 months
it was25.92 ± 7.65 mmHg (28.2% decrease regarding the
baseline value) (Figure 1).

Fig. 1  – Mean intraocular pressure (IOP) by the treatment
groups.

Measurement of IOP in the second group showed the
following results: on day 7 it was 15.77 ± 9.73 mmHg
(57.8% decrease regarding the baseline value), on day 30 it
was 20.14 ± 10.20 mmHg (46.1% decrease regarding the
baseline value), after 3 months it was 23.46 ± 9.83 mmHg
(37.2% decrease regarding the baseline value), and after 6
months it was 27.23 ± 9.87 mmHg (27.2% decrease regard-
ing the baseline regarding) (Figure 1).

Table 1
Demographics and baseline characteristics of the patients

Groups of patientsVariable Primary glaucoma Secondary glaucoma
Age (years),  ± SD (min-max) 57.16 ± 10.03 (33–79) 63.12 ± 14.46 (13–86)

13 (54.16) 40 (56.33)
Gender, n (%)

male
female 11 (45.83) 31 (43.66)

8 (33.33) 22 (31)
3 (12.5) 17 (23.94)

BCVA, n (%)
0.03–0.1
L+P+–0.02
L- 13 (54.17) 32 (45.07)

20 (83.33) 50 (70.42)Complaints
pain
other 4 (16.66) 21 (29.58)

Baseline IOP (mmHg),  ± SD 36.08 ± 8.39 37.36 ± 8.19
BCVA – best corrected visual acuity; IOP – intraocular pressure.
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During a 6-month follow-up IOP was significantly
lower regarding the baseline values in both groups
(p < 0.001), but there was no significant difference between
the two groups.

After the treatment pain persisted in only 4 (4.2%) pa-
tients. Other complaints (burning, stinging, foreign body sen-
sation) were postoperatively experienced by 39 (41%) pa-
tients. A total of 52 (54.7%) patients had no complaints after
the treatment (Figure 2).

Fig. 2 – Change in chief complaints during the treatment.

Discussion

Transscleral cyclophotocoagulation with a diode laser
has gained popularity and has practically replaced the
Nd:YAG laser and cryo method for treatment of refractory
glaucoma due to comparable efficacy. However, some stud-
ies have found that the therapeutic effect can be lost over
time and in some cases repeated treatment is necessary 20.

There are two factors that determine the laser power –
energy and the duration of application. The energy per appli-
cation should be kept under 5 J. A longer duration allows the
thermal energy to spread through the tissue and reach the
ciliary epithelium 12.

We obtained good results with settings of 2,500 mW
and 1.5 seconds of duration (3.75 J), reserving the higher en-
ergy levels for repeated procedures and lower settings for
eyes with more heavily pigmented irises.

Long-term study of Ataullah et al. 21 in the Manchester
Royal Eye Hospital used 1,500 mW with 2.5 seconds of du-
ration. Six months after DCPC IOP reduction was 42% re-
garding the baseline value. We found a reduction in IOP six

months after the treatment by 28.2% (the group I) and 27.2%
(the group II) regarding the baseline values.

Noureddin et al. 13 showed an IOP decrease in 36 re-
fractory glaucoma eyes from 35.8 mmHg to 19 mmHg (47%
regarding the baseline values) which is a higher IOP de-
crease than our study presented. This difference can be ex-
plained by the fact that they performed a 360 degrees cyclo-
photocoagulation compared to 270 degrees of treatment in
our study.

The other study of Hawkins and Stewart 22 showed an
IOP decrease by 36% after DCPC, from 32.5 mmHg preop-
erative to 21.8 mmHg six months after the treatment. That is
comparable to the results of our study.

Egbert et al. 23 showed a 20% of IOP decrease six
months after DCPC in the treatment of refractory POAG. In
that study 360 degrees of laser treatment was performed and
the energy was 1,500 mW. Our study showed a decrease in
IOP in the patients with primary glaucoma of 28.2% regard-
ing the baseline value.

A retrospective analysis of Murphy et al. 14 including
263 eyes with refractory glaucoma after transscleral DCPC,
showed that 89% of the patients reached 30% drop in IOP.
This overall IOP decrease was similar to our study results.
They had found 3% of patients with pain after the treatment.
In our study 4.2% of the patients had persistent pain post-
operatively due to IOP increase unresponsive to the repeated
procedures.

In a multicenter study, 30 eyes of 30 patients with re-
fractory glaucoma were followed for a median of 2 years af-
ter DCPC. Seventeen to 19 applications were made over 270
degrees, 2 seconds duration and 1,500–2,000 mW power.
IOP fell from a mean baseline pressure of 36.1 mmHg to a
mean of 21.6 mmHg and remained essentially unchanged for
the duration of the study 24. After a 6-month follow-up our
study showed comparable results.

Conclusion

Our study confirmed that transscleral diode laser cyclo-
photocoagulation is a useful, effective and safe procedure
with predictable amount of intraocular pressure decrease,
which makes it the treatment of choice for refractory glau-
coma.
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Abstract

Background/Aim. Progressive erosive changes in cartilage
and bone in rheumatoid arthritis (RA) ultimately lead to joint
deformities and disability which may be early, severe and
permanent. Consequently, there is the reduction of functional
ability and changes in the quality of life. The aim of this study
was to estimate the impact of disease activity on functional
status of patients with RA. Methods. A prospective investi-
gation included 74 patients with RA who were treated in the
Rheumatology Clinic of the “Niška Banja” Institute. Assess-
ment of functional status (capacity) was measured by the
Health Assessment Questionnaire (HAQ)  with the values
from 0 to 3 that patients fill out on their own. The patients
were then divided into three groups: the group I with the
HAQ values from 0.125 to 1.000, the group II with the val-
ues from 1.125 to 2.000 and the group III with the values
from 2.125 to 3.000. Disease activity was measured by Dis-
ease Activity Score (DAS28). The assessment also included
sedimentation rate (SE) influence, IgM rheumatoid factor
(RF) and C-reactive protein (CRP) positivity, age, and disease
duration. Results. The patients with the most severe func-
tional damage estimated by the HAQ – the group III, had the
highest values of DAS28 SE (7.4 ± 0.8) compared to the
group II (6.5 ± 1.2) and the group I (3.4 ± 1.2). The group

III also showed the highest values of DAS28 CRP (7.1 ± 0.8)
compared to the group II (6.7 ± 0.8) and the group I (3.6 ±
0.4). Compared with the patients with small and moderate
functional damage, the patients in the group III had positive
IgM RF and CRP as well as higher SE values more frequently
and the difference was statistically significant. In the univari-
ate logistic model, the tested parameters of DAS28 SE, DAS
28 CRP, SE, RF and CRP represent significant predictors of
functional disability. The most significant factors that increase
the odds of patient having the most severe functional damage
include DAS28 SE which increases the odds by 5.5 times
(OR = 5.450, 95% CI = 3.211–7.690, p = 0.001), DAS28
CRP by 5.1 times (OR = 5.111, 95% CI = 2.123–10.636, p <
0.01), and the presence of increased CRP (OR = 5.219, 95%
CI = 1.305–18.231, p = 0.019) by 5.2 times. Conclusion.
Functional status evaluated by the HAQ is a standard for as-
sessment of RA due to its convenience and good correlation
with parameters of disease activity. The most significant fac-
tors that increase the odds that the patient has the greatest
functional damage are DAS28 SE, DAS28 CRP and the pres-
ence of CRP.

Key words:
arthritis, rheumatoid; severity of illness index;
questionnaires; prognosis.

Apstrakt

Uvod/Cilj. Progresivne erozivne promene hrskavice i ko-
sti u reumatoidnom artritisu (RA) u krajnjem ishodu do-
vode do deformacije zglobova i invalidnosti koja može biti
rana, teška i trajna. Posledi no dolazi do smanjenja funk-
cijske sposobnosti i kvaliteta života. Cilj rada bio je ispitati
uticaj aktivnosti bolesti na funkcijski status bolesnika sa
RA. Metode. Prospektivnim ispitivanjem obuhva eno je
74 bolesnika sa RA, le enih bolni ki u Klinici za reuma-
tologiju Instituta „Niška Banja“. Procena funkcijskog sta-

tusa (sposobnosti) merena je upitnikom Health Assess-
ment Questionnaire (HAQ), koji su bolesnici samostalno
popunjavali (Health Assessment Questionnaire sa vredno-
stima od 0-3), a zatim su podeljeni u 3 grupe: grupa I sa
vrednostima HAQ 0,125–1,000; grupa II sa vrednostima
HAQ 1,125–2,000 i grupa III sa vrednostima HAQ od
2,125–3,000. Aktivnost bolesti procenjivana je indeksom
aktivnosti bolesti (Disease Activity Score – DAS28). Analizi-
ran je i uticaj brzine sedimentacije eritrocita (SE), pozitiv-
nosti IgM reumatoidnog faktora (RF) i C-reaktivnog pro-
teina (CRP), godina života i trajanja bolesti. Rezultati.
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Bolesnici koji su imali najteže funkcijsko ošte enje proce-
njeno  HAQ-om (grupa III) imali su najviše vrednosti
DAS28 SE (7,4 ± 0,8) u odnosu na grupu II (6,5 ± 1,2) i
grupu I (3,4 ± 1,2), kao i najviše vrednosti DAS28 CRP (7,
1 ± 0,8) u odnosu na grupu II (6,7 ± 0,8) i grupu I (3,6 ±
0,4). Ispitanici grupe III imali su statisti ki zna ajno eš e
pozitivan IgM RF i CRP, višu vrednost SE, u odnosu na
ispitanike sa manjim i umerenim funkcijskim ošte enjem.
U univarijantnom logisti kom modelu, ispitivani parametri
DAS28 SE, DAS28 CRP, SE, RF i CRP predstavljali su
zna ajne prediktore funkcijske nesposobnosti. Najzna aj-
nije faktore koji pove avaju šansu da ispitanik ima najteže
funkcijsko ošte enje predstavljali su DAS28 SE i to 5,5

puta (OR = 5,450, 95% CI = 3,211–7,690, p = 0.001),
DAS28 CRP 5,1 puta (OR = 5,111, 95% CI = 2,123–
10,636, p < 0,01), i prisustvo povišenog CRP-a (OR =
5,219, 95% CI = 1,305–18,231, p = 0,019) 5,2 puta.
Zaklju ak. Funkcijski status procenjen upitnikom HAQ
pokazao se kao standard pri oceni reumatoidnog artritisa
zbog prakti nosti i dobre korelacije sa parametrima
aktivnosti bolesti, gde su se kao najzna ajniji faktori
izdvojili indeks aktivnosti bolesti DAS28  SE, DAS28 CRP
prisustvo CRP.
Klju ne re i:
artritis, reumatoidni; bolest, indeks težine; upitnici,
prognoza.

Introduction

Rheumatoid arthritis (RA) is a chronic, inflammatory,
systemic autoimmune disease which is characterised by
symmetric inflammatory changes of synovial joints. During
the course of the disease, progressive erosions in cartilage
and bone appear, finally leading to characteristic deformities
of joints and possible disability, which can be early one, se-
vere and permanent 1. Consequently, the patients’ quality of
life deteriorates including both self care and everyday activi-
ties and there is also a decrease in functional ability and pro-
ductivity concerning professional activities, which leads to
economical consequences because of treatment, rehabilita-
tion and possible surgical methods of treatment. Success in
the treatment of RA significantly depends on good and
prompt assessment of disease activity 2. RA activity deter-
mines the speed of the disease advancement and its potential
for the development of anatomical and functional disorders 3.

Because of the variables of signs and symptoms mani-
festations, clinical trials use summary indices which over-
come the problems of validity, reliability and sensitivity to
changes, noticed in some characteristics 4, 5. For the time be-
ing, the best tools for this assessment in individual patients
are the Disease Activity Index and its validated modifica-
tions which include the Disease Activity Score (DAS) and
DAS28 4 developed by the European League Against Rheu-
matism (EULAR) 6. Those indexes show a significant corre-
lation with functional abilities, as well as with the outcome
of the disease – radiographic progression of the disease 3–5.

The aim of this study was to examine the influence of
disease activity on the functional status of RA patients.

Methods

This prospective study included 74 RA patients with the
diagnosis established according to a revised American Col-
lege of Rheumatology (ACR) criteria from 1987. The pa-
tients were hospitalized at the Rheumatology Clinic of the
“Niška Banja” Institute. There were 57 (77%) women and 17
(23%) men. The average age of patients was 58.3 ± 8.6
years, and the average duration of the disease 7.8 ± 6.6 years.
Assessment of the functional status (ability) was performed
by the Health Assessment Questionnaire (HAQ) with the

values from 0 to 3, which the patients filled out themselves.
The patients were then divided into three study groups:
group I – the subjects with smaller degree of functional dam-
age with HAQ values 0.125–1.000, the group II with HAQ
values 1.125–2.000 – subjects with moderate functional
damage and the group III – subjects with complete functional
disability and HAQ values from 2.125–3.000. The disease
activity was assessed by the disease index activity DAS28,
calculated on the basis of the number of painful and swollen
joints out of a total of 28 examined, sedimentation rate (SE)
for DAS28 SE, C-reactive protein (CRP) values for DAS28
CRP and assessment of general state of the patients  by the
use of the visual analogue scale (VAS, 0–100). DAS 28 val-
ues higher than 5.1 suggest a high disease activity, the values
from 3.2 to 5.1 suggest moderate disease activity and the
values from 2.6 to 3.2 suggest low disease activity. DAS28
value less than 2.6 suggests remission. Analysis also in-
cluded SE rate, positivity of IgM Rheumatoid factor (RF)
and CRP, age and disease duration. Analyzed data were pre-
sented by absolute and relative numbers (category variables),
arithmetic mean and standard deviations (continuous nu-
meric features). Comparison of numeric variables distributed
by the type of normality, was performed by analysis of vari-
ance (ANOVA) test, while variables which were not distrib-
uted by the type of normality were compared by Kruskal-
Wallis test. Mann Whitney U-test and Bonferroni test were
used in the Post hock procedure. The definition of risk fac-
tors was done by univariate logistic regression. Statistical
significance is regarded to be at the level of p < 0.05, defined
by the statistical package SPSS (version 18).

Results

A statistically significant difference (ANOVA), was no-
ticed in the DAS 28 SE variable (F = 53.797, p < 0.001), and
in SE variable (F = 8.253, p = 0.001). Post hock analysis
showed that DAS28SE and DAS28 CRP values were statisti-
cally significantly higher in the group III, as compared to the
group II and the group I, as well as that the values of the same
parameters in the group II were higher than in the group I.

A significance of SE value difference was also noticed,
but only between the group III and the group I (F = 8.253, p
= 0.001).
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In the univariate logistic model, the examined parame-
ters of DAS28 SE, DAS28 CRP, SE, RF and CRP represent
significant predictors of functional disability. The most sig-
nificant factors which increase the chance for a patient to be
in the HAQ III group, i.e. to have the most severe functional
damage include DAS 28 SE which increases the odds by 5.5
times (OR = 5.450, 95% CI = 3.211–7.690, p = 0.001),
DAS28 CRP by 5.1 times (OR = 5.111, 95% CI = 2.123–
10.636, p < 0.01), and the presence of CRP (OR = 5.219,
95% CI = 1.305–18.231, p = 0.019) by 5.2 times. As the
significant risk factor at the level p < 0.001, RF singled out
by increasing the odds that the patient has functional
disability by 2.1 times.

Discussion

Success in RA treatment largely depends on the right
evaluation of the disease activity, when efficient administra-
tion of medicaments is possible, which change the disease
course 2.

Accurate measurement of the RA activity is not at all
simple, and in the last 15 years it has become obvious that
due to the varaibility of symptoms and signs manifestation 4,
it is not sufficient to determine only the number of painful
and swollen joints and perform the basic laboratory analysis.
It is necessary to monitor the collective indexes of the dis-
ease activity which overcome the problems with validity, re-
liability and sensitivity to changes noticed in some charac-
teristics 4, 5. For the time being, the best tools for its assess-
ment in individuals are the disease activity Score and its
validated modifications DAS and DAS28 developed by the
European League Against Rheumatism (EULAR) 6. Those
indexes show a significant correlation with functional abili-

ties, as well as with the disease outcome – radiographic dis-
ease progression 3–5.

The interaction between the disease activity and joint
damage are the main factors which influence the functional
ability.

Investigation of the relationship between the disease
activity, joint destruction and functional capacity is very
common in clinical investigations. This provides data on the
degree to which the disease activity and current joint damage
influence the functional ability of RA patients and their
quality of life which has certain psychosocial and economic
significance 2. Functional capacity measured by Health As-
sessment Questionnaire Disability Index (HAQDI) deterio-

rates during the disease, If left untreated, 20–30% of RA pa-
tients will become permanently disabled for work within 3
years from the diagnosis, and after 10 years with the disease
80% of patients will be permanently incapable for work and
become handicapped.

Functional disability assessment is the fundamental
measurement in RA 7, considering the chronic nature of this
disease. The influence of the changes developed in RA on
everyday activities, working ability, need for surgical treat-
ment, increased mortality rate, suggest the convenience of
the use of such investigation and is a significant addition to
physical examination of the patient.

The HAQ, filled out by patients themselves, is a meas-
ure of the functional loss of everyday activities, such as
dressing up, eating, using the toilet, shopping or house work.
HAQ usually increases faster at the beginning of the dis-
ease 8. Among the early reports, HAQ becomes a regular
measure of the progression, damage and limited range of
motion in RA, especially during the years of follow-up.

Table 1
Patient characteristics, significance of numerical differences of continuous variables between the examined groups

(I–III) with respect to the Health Assessment Questionnaire (HAQ)
Groups of patients (  ± SD)    

Variables I II III F p
Age (years) 55.9 7.7 58.5 8.6 60.5 9.4 1.205 0.306
Disease duration (years) 5.5 3.8. 7.7 6.9 10.2 9.1 1.541 0.221
DAS28 CRP 3.6 0.4 6.7 0.8 7.1 0.8 10.084 †< 0.001A,B,C

DAS28 SE 3.4 0.9 6.5 1.2 7.4 0.8 53.797 †< 0.001A,B,C

SE 15.1 7.5 36.4 20.3 50.8 28.5 8.253 ‡0.001B

      DAS – disease activity score; CRP – C-reactive protein; SE – sedimentation rate;
      Group I –HAQ values from 0.125 to 1.000
      Group II –  HAQ values from 1.125 to 2.000
      Group III – HAQ values from 2.125 to 3.000
      A (I vs II), B (I vs III), C (II vs III)
          †p-value of  ANOVA test, ‡ p-value of Kruskal-Wallis test.

Table 2
Univariate logistic regression, predictors of functional disability

Factors OR 95% CI p
DAS28 SE
DAS28 CRP

5.45
5.111

3.211–7.690
2.123–10.636

0.001
0.01

SE 1.561 1.021–3.156 0.04
CRP [0] 1 / /
 1 5219 1.305–18.231 0.019
RF [0] 1 / /
 1 2.111 1.210–4.150 < 0.001

     []–The reference category; OR – odds ratio, 95% CI-95% confidence interval;
      p-statistical significance at the level p < 0.05; DAS – disease activity score;
     SE – sedimentation rate; CRP - C-reactive protein; RF –rheumatoid factor.
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Investigations which deal with the influence of the dis-
ease activity on functional status often have controversial re-
sults, and this diversity of the results is explained by the
variability of symptoms and signs  manifestations in patients
with RA, prone to frequent and even daily variations.

Drossaers-Bakker et al. 9 investigated the relationship
of the functional status which is represented by the HAQ
score and the disease activity measured by DAS during the
period of 12 years in 132 patients. At the beginning of the
investigation there was a strong correlation of HAQ and
DAS, that was maintained even after three years. In the fol-
lowing years, joint damage presented by Sharp's score had
greater influence on HAQ, but at the end of the investigation,
after 12 years of follow-up, the disease activity presented by
DAS was the main factor of the functional disability repre-
sented by HAQ 9.

Our results also show that subjects with the most severe
functional damage estimated by HAQ – the group III, have
the highest disease activity presented by DAS 28 SE whith
the values 7.4 ± 0.8 compared to the group II (6.5 ± 1.2) and
the group I (3.4 ± 1.2), as well as the highest values of DAS
28 CRP 7.1 ± 0.8 compared to the group II (6.7 ± 0.8) and
the group I (3.6 ± 0.4). The findings have a high statistical
significance. The subjects in the group II have a higher dis-
ease activity in comparison to those in the group I (statisti-
cally significant difference ANOVA, DAS28 SE (F =
53.797, p < 0.001) and DAS28 CRP (F = 10.084, p < 0.001).

In the univariate logistic model, the most significant
factor which increases the odds for a patient to be in the
HAQ group III, i.e. to have the most severe functional dam-
age is DAS 28 SE which increases these chances by 5.5
times (OR = 5.450, 95% CI = 3.211–7.690, p = 0.001).
DAS28 CRP increases the odds for the subject to have the
most severe functional damage by 5.1 times (OR = 5.111,
95% CI = 2.123–10.636, p < 0.01), and presence of CRP
(OR = 5.219, 95% CI = 1.305–18.231, p = 0.019) by 5.2
times. RF was singled out as a significant risk factor at the
level of p < 0.001, increasing the odds for the subject to have
functional disability by 2.1 times.

In the five-year follow-up, Combe et al. 10 concluded
that the final HAQ disability is caused by the initial value
of the HAQ, pain, Ritchie index, the number of painful
joints, disease activity score, SE, CRP and erosions. Using
a multivariate analysis, they emphasized the following
prognostic risk factors of HAQ disability: initial HAQ
score, Ritchie index, SE, CRP, and the presence of erosions
as the most significant prognostic factors of the functional
disability.

Investigation by Courvaisir et al. 11 in a 10-year follow-
up, defined the correlation between HAQ and disease activ-
ity which was presented by DAS and pain, both at the begin-
ning and after five and 10 years.

The significance of investigation of the functional abil-
ity is also suggested by the Early Rheumatoid Arthritis Study
(ERAS) which included 732 patients and showed that dete-
rioration of the functional status later in the course of the
disease was caused by a high HAQ at the beginning of the
investigation 12.

Some studies showed that functional status at the early
stages of the disease was first of all influenced by the disease
activity, and that in later stages poor functional status was
the consequence of joint damage 2.

Our results suggest that the subjects with the most se-
vere functional damage, the group III, have a statistically
significantly higher SE value (increases the odds for the
subject to be in the HAQ group III by 56%), frequently posi-
tive RF as significant risk factor at the level of p < 0.001, in-
creasing the odds for the subject to be in the HAD group III
by 2.1 times, compared to subjects with smaller and moder-
ate functional damage. Gender did not significantly influence
the functional ability.

Investigation of the influence of age and duration of the
disease on the functional ability showed that older age and
longer disease significantly contribute to the loss of the
functional ability (patient’s age observed as continued vari-
able), increases the odds for the patient to be in the HAQ
group III by almost 60% (OR = 1.572, 95% CI = 1.111–
1.946, p < 0.001), disease duration (continuously) by 80%
(OR = 1.792, 95% CI = 1.550–1.930, p < 0.001). These
results are in accordance with investigations by Sokka et
al. 13 who concluded that older age contributed to the
decrease of the functional ability and with a study by Scott et
al. 14 who compared the results of several research centers
and showed that functional disability increases with longer
disease and the increase is constant.

Investigation that involved 706 patients, studied the in-
fluence of demographic, laboratory and radiology parameters
on HAQ. The loss of functional ability was significantly in-
fluenced by the number of painful and swollen joints, older
age, longer disease duration and higher SE values. The cru-
cial factor for the functional ability loss was female gender.
RF and joint damage did not have significant influence 15.

A study on 110 patients with RA showed a statistically
highly significant correlation between HAQ with older pa-
tients, longer disease duration, progress on the walking path,
longer morning stiffness, as lower values of Erythrocyte num-
ber and statistically significant correlation between HAQ and
lower hemoglobin values and higher SE and CRP values 16.

HAQ index was proved to be one of the best indicators
of the long-lasting prognosis in RA-patients with high HAQ
score who have increased mortality rate, working disability,
pain and psychosocial changes.

Original DAS and DAS28 remain valid, reliable and
sensitive indicators of the disease activity that can be used
for the estmation of the total RA activity. They are relatively
successful in determining the number of patients who will
actually be affected by the consequences of RA 3.

Conclusion

The Health Assessment Questionaire proved to be the
standard in the evaluation of the functional status of rheu-
matoid arthritis patients due to its practicality and good cor-
relation with parameters of disease activity, where the dis-
ease activity index DAS28 is singled out as the most signifi-
cant factor.
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Abstract

Background/Aim. The widely accepted Follicular Lym-
phoma International Prognostic Index (FLIPI) divides pa-
tients into three risk groups based on the score of adverse
prognostic factors. The estimated 5-year survival in patients
with a high FLIPI score is around 50%. The aim of this study
was to analyse the prognostic value of clinical and laboratory
parameters that are not included in the FLIPI and the New
Prognostic Index for Follicular Lymphoma developed by the
International Follicular Lymphoma Prognostic Factor Project
(FLIPI2) indices, in follicular lymphoma (FL) patients with a
high FLIPI score and high tumor burden. Methods. The ret-
rospective analysis included 57 newly diagnosed patients with
FL, a high FLIPI score and a high tumor burden. All the pa-
tients were diagnosed and treated between April 2000 and
June 2007 at the Clinic for Hematology, Clinical Center of
Serbia, Belgrade. Results. The patients with a histological
grade > 1, erythrocyte sedimentation rate (ESR)  45 mm/h
and hypoalbuminemia had a significantly worse overall sur-
vival (p = 0.015; p = 0.001; p = 0.008, respectively), while
there was a tendency toward worse overall survival in the pa-
tients with an Eastern Cooperative Oncology Group
(ECOG) > 1 (p = 0.075). Multivariate Cox regression analysis
identified a histological grade > 1, ESR  45 mm/h and hy-
poalbuminemia as independent risk factors for a poor out-
come. Based on a cumulative score of unfavourable prognos-
tic factors, patients who had 0 or 1 unfavourable factors had a
significantly better 5-year overall survival compared to patients
with 2 or 3 risk factors (75% vs 24.1%, p = 0.000). Conclu-
sion. The obtained results suggest that from the examined
prognostic parameters histological grade > 1, ESR  45
mm/h and hypoalbuminemia can contribute in defining pa-
tients who need more aggressive initial treatment approach, if
two or three of these parameters are present on presentation.

Key words:
lymphoma; follicular; antineoplastic combined
chemotherapy protocols; prognosis.

Apstrakt

Uvod/Cilj. Široko prihva eni internacionalni prognozni
indeks za folikularni limfom (FLIPI) svrstava bolesnike u
tri grupe rizika na osnovu skora nepovoljnih prognoznih
faktora. Procenjeno 5-ogodišnje preživljavanje bolesnika
sa visokim FLIPI skorom je oko 50%. Cilj ove studije bio
je analiza prognosti ke vrednosti klini kih i laboratorijskih
parametara koji nisu uklju eni u FLIPI i FLIPI2 indekse,
kod bolesnika sa visokim FLIPI skorom i velikom tumor-
skom masom. Metode. Ova retrospektivna analiza obu-
hvatila je 57 novodijagnostikovanih bolesnika. Svi bolesni-
ci dijagnostikovani su i le eni u periodu izme u aprila
2000. i juna 2007. godine na Klinici za hematologiju Klini-
kog centra Srbije, Beograd. Rezultati. Zna ajno lošije

preživljavanje imali su bolesnici sa histološkim gradu-
som > 1 (p = 0,015), sedimentacijom eritrocita (SE)  45
mm/h (p = 0,001) i hipoalbuminemijom (p = 0,008), dok
je tendencija lošijeg preživljavanja postojala kod bolesnika
sa Eastern Cooperative Oncology Group (ECOG) > 1
(p = 0,075). Multivarijantnom Cox regresionom analizom
identifikovani su histološki gradus > 1, SE  45 mm/h i
hipoalbuminemija kao nezavisni prognosti ki faktori za
nepovoljan ishod. Na osnovu kumulativnog skora nepo-
voljnih prognosti kih faktora, bolesnici koji su imali 0 ili 1
nepovoljan prognosti ki faktor imali su zna ajno bolje
petogodišnje ukupno preživljavanje u pore enju sa boles-
nicima sa 2 ili 3 faktora rizika (75% vs 24,1%, p = 0,000).
Zaklju ak. Rezultati našeg ispitivanja pokazuju da od tes-
tiranih prognosti kih parametara histološki gradus > 1, SE

 45 mm/h i hipoalbuminemija mogu doprineti izboru
bolesnika koji zahtevaju inicijalno agresivniji modalitet le-
enja, ukoliko su na prezentaciji prisutna dva ili tri od ovih

parametara.

Klju ne re i:
limfom, folikularni; le enje kombinovanjem
antineoplastika; prognoza.



Volumen 72, Broj 1 VOJNOSANITETSKI PREGLED Strana 27

Andjeli  B, et al. Vojnosanit Pregl 2015; 72(1): 26–32.

Introduction

Follicular lymphoma (FL) is the most common indolent
non-Hodgkin lymphoma with the median survival of 8–10
years 1, 2. The disease has a variable course, some patients
have a slowly progressive disease, while the others have a
rapidly progressive disease with the survival of around one
year. Up to 15 years ago, the efforts to find an appropriate
therapeutic strategy resulted in a prolonged event-free sur-
vival (EFS) and higher treatment response rate for these pa-
tients, but all of them were unsuccessful at prolonging the
overall survival (OS) of these patients 3–7.

The first step towards the for many years elusive aim of
prolonging OS in FL was recorded when interferon was in-
cluded in the treatment of patients with FL 8. The use of in-
terferon in FL ceased due to its impact on the deterioration of
quality of life, the necessity of its application in high doses
and along with chemotherapy, as well retrieving the new
drug, antiCD20 antibody 9. The introduction of rituximab as
the standard treatment for FL patients in combination with
chemotherapy brought much better therapeutic results, in-
cluding prolonging of OS 10–13. The optimal first line immu-
nochemotherapy is not yet defined, but is one of the purposes
of on-going Primary Rituximab and Maintenance (PRIMA)
studies 14.

In spite of the progress in treatment of FL, a significant
portion of patients with FL still have  poor outcome. During
the past decades, a number of potential prognostic factors
and risk models in patients with FL were studied with the
aim of identifying patients at risk for poor outcome, but only
the Follicular Lymphoma International Prognostic Index
(FLIPI), which was established in 2004, was widely used as
predictor of survival 15–19. The FLIPI, consisting of age,
stage, number of nodal sites, hemoglobin level and lactate
dehydrogenase (LDH), identifies patients with a low risk (0–
1 risk factors), intermediate risk (2 risk factors) and high risk
(3–5 risk factors) with the expected 5-year overall survival of
around 90%, 80% and 50%, respectively 19. After the intro-
duction of immunochemotherapy as the standard first line
treatment of FL and after encouraging results in terms of
survival, the need for new investigations with the aim of de-
fining the risk profile of FL patients treated with immuno-
chemotherapy became apparent. Thus, the recent study per-
formed by Federico et al. 18  defined the new prognostic in-
dex FLIPI2 (consisting of age, -2 microglobulin, longest di-
ameter of the largest node involved, bone marrow involve-
ment and hemoglobin level), as the appropriate prognostic
index for FL patients treated with immunochemotherapy 20.
Nowadays, FLIPI is commonly used as enrolment criteria or
stratification factor in clinical trials. Still, there is no evi-
dence of risk adapted treatment strategy based on FLIPI in-
dexes.

In this study on the group of high FLIPI risk patients
with a high tumor burden who are theoretically at highest
risk for poor outcome, we tried to identify a subgroup that
probably require the more effective treatment approach. For
the purpose of this analysis, we investigated routinely per-
formed pathohistological, clinical and biochemical parame-

ters that are not included in the FLIPI indexes. Also, we
compared the outcome of patients treated with chemotherapy
and immunochemotherapy.

Methods

Case Selection

This retrospective analysis was performed on 57 newly
diagnosed FL patients at high risk according to FLIPI and
with a high tumor burden. High tumor burden is defined as
the presence of at least one of the following criteria: systemic
symptoms (> 10% weight loss, temperature > 38°C for more
than 5 days, abundant night sweats); performance status (PS)
greater than 1 according to the Eastern Cooperative Oncol-
ogy Group (ECOG) scale; elevated LDH level; 2-
microglobulin level greater than 3 mg/L; single lymph node
larger than 7 cm; spleen enlargement with a craniocaudal di-
ameter greater than 200 mm; organ failure; pleural effusion
or ascites; symptomatic compressive syndrome; the existence
of 3 lymph nodes in 3 distinct nodal areas with a diameter
greater than or equal to 3 cm 13. All the patients were diag-
nosed and treated in our institution between April 2000 and
December 2006. In all the cases, the diagnosis of FL was
confirmed by immunophenotyping and classified according
to the World Health Organization (WHO) classification of
tumors of hematopoietic and lymphoid tissues in specialized
Laboratory of Hematopathology 21. The patients with his-
tological grade 1, 2 and 3A according to Mann and Berard 22

criteria were eligible for this study.
Patients who were previously treated for another malig-

nancy were not included in this study, nor those with high
FLIPI risk without high tumor burden, since according to the
institutional treatment guidelines in that period, they under-
went “watch and wait”.

Medical records were reviewed to determine the FLIPI,
bulky disease (the diameter of tumor > 7 cm), erithrocyte
sedimentation rate (ESR), serum albumin level, ECOG per-
formance status (ECOG PS) and the treatment outcome.

Treatment recommendations

All the patients were treated according to the institu-
tional standard of care at the time of diagnosis. In the first
line treatment, 32 patients received cyclophosphamide, doxo-
rubicin, vincristine, prednisone (CHOP) or cyclophospha-
mide, vincristine, prednisone (CVP) chemotherapy and 25
patients received R(rituximab)-CHOP or R(rituximab)-CVP
immunochemotherapy. The patients who responded after
four cycles of chemotherapy/immunochemotherapy pro-
ceeded with the treatment to complete 6 to 8 cycles, de-
pending on the treatment response (complete or partial re-
mission) and treatment tolerance. Patients with refractory
disease or relapse after the initial chemotherapy received flu-
darabine-based second line therapy in combination with cy-
clophosphamide (FC) or mitoxantrone and dexamethasone
(FMD), of whom 11 received additional rituximab. Six pa-
tients who transformed to diffuse large B-cell lymphoma re-
ceived etoposide, cisplatinum, ara-c, methylprednisolone
(ESHAP) regimen.
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Statistical methods

The patients who achieved complete or partial remis-
sion were considered to have responded to the therapy. The
early relapsed were those who initially responded to the ther-
apy and relapsed inside 12 months after achieving remission.
The association between the treatment modality and the re-
sponse/early relapse rate was determined using the 2-test.

The overall survival was measured from the date of di-
agnosis until the date of death from any cause, or until the
last follow up visit. The event-free survival was measured
from the date of diagnosis to that of disease progression, re-
lapse, death from any cause or the last follow-up visit.

The receiver operating curve (ROC) was used to deter-
mine the optimal cut-off value for laboratory parameters in
the prediction of the overall survival for our group of pa-
tients. If the optimal cut-off value was not found, the analysis
was performed using literature cut-off values.

Survival functions were estimated using the Kaplan-
Meier method and compared using the log-rank test. A multi-
variate analysis was performed to evaluate the potential pre-
dictive value of the examined characteristics as a risk factor.

Results

Baseline characteristics

The median follow-up was 58 months, from 6 to 122
months. The median age of the patients was 54 years (range
35–74 years). Twenty-two (38.6%) patients were older than
60 years.

Histological grade 1, 2 or 3a was present in 29 (50.9%),
19 (33.3%) and 9 (15.8%) patients, respectively. Bulky dis-
ease was present in 22 (38.6%) patients. ECOG PS > 1 on
presentation had 18 (31.6%) patients.

The cut-off point for ESR identified by ROC analysis was
45 mm/h. Twenty-five (43.9%) patients had an ESR higher
than the cut-off value. The ROC analysis could not identify the
optimal cut-off value for albumin level. For the purpose of fur-
ther analysis, 35 g/L was taken as the cut-off value 19. Hypoal-
buminemia was present in 28 (49.1%) of the patients.

The baseline characteristics of the patients are summa-
rized in Table 1.

Table 1
Baseline characteristics of the patients

Characteristics Patients, n (%)
Age (years), mean (range) 54 (range 35–74)

 60 35 (61.4%)
> 60 22 (38.6%)

Stage of tumor
       II 1 (1.8%)

III 10 (17.5%)
IV 46 (80.7%)

Histology grade
       1 29 (50.9%)

2 19 (33.3%)
3a 9 (15.8%)

Bulky disease
       no 22 (38.6%)

yes 35 (61.4%)
ECOG PS
        1 39 (68.4%)

> 1 18 (31.6%)
ESR
       < 45 mm/h 25 (43.9%)

 45 mm/h 32 (56.1%)
Albumin level
       low 28 (49.1%)

normal 29 (50.9%)
ECOG PS – Eastren Cooperative Oncology Group Performance Status;
ESR – erythrocyte sedimentation rate.

The outcome of the patients

A total of 51(89%) patients responded to the therapy.
Early relapse occurred in 16 (31%) patients. Twenty-eight
(49.1%) patients lived for 5 years or longer.

A higher response rate (RR) was observed in the group
of patients treated with immunochemotherapy, but the differ-
ence was not statistically significant (92% vs 87.5%, 2,
p > 0.05). In those who responded to the initial treatment
with chemotherapy, a statistically higher percentage of early
relapse occurred (42.9% vs 17.4%, 2, p < 0.05).

In survival analysis, the patients initially treated with
immunochemotherapy had significantly longer EFS (5-year
EFS, 40% vs 12.5%; p = 0.016) (Figure 1A), and OS (5-year
OS, 68% vs 34.3%; p = 0.022), (Figure 1B) compared to the
patients treated with chemotherapy.

Fig. 1 – Comparison of the survival based on the first line treatment, chemotherapy vs immunochemotherapy: A) Event-free
survival (EFS); B) Overall survival (OS)
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Analysis of risk factors for poor outcome

Univariate analysis

Univariate analysis indicated that the patients with a
histological grade > 1, ESR  45 mm/h and hypoalbumine-
mia had significantly shorter overall survival (p = 0.009; p =
0.001; p = 0.008, respectively) (Figure 2). There was a ten-
dency to worse overall survival in the patients with an ECOG
> 1 (p = 0.075). There was no difference in the outcome
based on the presence of bulky disease on presentation
(p = 0.672).

Multivariate Analysis

Multivariate analysis revealed that a histological grade
> 1, ESR  45 mm/h and hypoalbuminemia were independ-
ent prognostic factors for shorter OS.

Risk stratification model

Based on the cumulative score of the identified unfa-
vourable prognostic factors, a risk stratification model was
developed. Twenty-eight (49.1%) patients who had 0 or 1
unfavourable factor had significantly longer overall survival
compared to 29 (50.9%) patients with 2 or 3 risk factors (5-
year OS 75% vs 24.1%; p = 0.000) (Figure 3A), regardless
frontline treatment with chemotherapy (5-year OS 62.5% vs
6.3%; p = 0.000) (Figure 3B) or immunochemotherapy (5-
year OS 91.7% vs 46.2%; p = 0.004) (Figure 3C).

Discussion

Numerous clinical studies have now identified many
clinical, biochemical and molecular findings as prognostic
factors for a poor outcome in patients with FL 17–20, 23–25. The

Fig. 2 – Overall survival (OS) depending on the
disease characteristics:

A) Histological grade; B) Erythrocyte sedimentation rate (ESR); C)
Albumin level.

Fig. 3 – Overall survival (OS) based on the cumulative
score of unfavourable prognostic factors, 0–1 vs 2–3:

A) The whole group of patients; B) The patients treated with
chemotherapy; C) The patients treated with immunochemotherapy.
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multicenter study that compared the influence of different
clinical and biochemical findings on the outcome, estab-
lished the FLIPI index for the risk stratification of newly di-
agnosed FL patients 18, 19. Federico et al. 20 identified risk
factors in FL patients treated with immunochemotherapy and
designed the New Prognostic Index for Follicular Lym-
phoma developed by the International Follicular Lymphoma
Prognotic Factor Project (FLIPI2). However, the primary
endpoint in this study was EFS, while in the Solal-Celigny et
al. 19 study, the primary endpoint was OS. Recent gene pro-
filing analysis has suggested that the survival of patients with
newly diagnosed follicular lymphoma can be affected by the
host molecular signature, termed an immune response-1 (IR-
1), which originates from non-malignant cells present in tu-
mor tissue 26, 27. The first studies that investigated the pres-
ence of CD68 positive lymphoma associated macrophages as
the surrogate of IR-1 identified it as biological predictor of a
poor outcome, but latter studies revealed that adding rituxi-
mab to standard chemotherapy overcame its negative impact
on survival 28, 29. Thus, prognostic value of biomarkers in
follicular lymphoma has to be assessed in future studies with
uniform methodology.

The results of our study on high FLIPI risk patients
with high tumor burden confirmed the benefit in terms of
early relapse rate and 5-year EFS of adding rituximab to
chemotherapy in previously untreated FL patients. Also, ad-
dition of rituximab to chemotherapy brought a significant
improvement in 5-year OS. These results are in accordance
with results from randomized trials that reported an im-
provement in progression-free survival (PFS) or time to pro-
gression (TTP) and OS, associated with the addition of ri-
tuximab to standard chemotherapy in the first line treatment
of FL 10–13. Still in both groups of patients in our study as
well as in the previous reports, a significant percent of pa-
tients remain with poor outcome. Therefore nowadays the
main purpose of investigators is to identify patients with
poor prognosis who maybe require the more aggressive
therapeutic approach from the beginning.

In our study, by analysing the values of routinely per-
formed pathohistological, clinical and biochemical parame-
ters not included in the FLIPI indices, histological grade > 1,
ESR  45 mm/h and hypoalbuminemia were identified as in-
dependent risk factors for a poor outcome in high FLIPI risk
patients. According to the literature, in researches on unse-
lected groups of patients, the prognostic role of these factors
is the subject of controversy. Martin et al. 30 identified his-
tological grade 3 as the independent risk factor for failure
free and overall survival. However, a later research by Ott et
al. 31 found that patients with grade 3a, as well as those with
grade 1 or 2, are experiencing an indolent course of the dis-
ease, while patients with grade 3b are experiencing an ag-

gressive course of the disease, similar to diffuse large B-cell
lymphoma. Hans et al. 32 concluded that patients with grade
3a and more than 50% of centroblasts are experiencing an
aggressive course similar to patients with grade 3b. Elevated
ESR was identified as the risk factor in patients with FL in
the prerituximab era 18, 19. On the contrary, this was not the
case in the study by Federico et al. 20. Hypoalbuminemia was
identified as risk factor in the Italian intergroup trial, but this
was not the case in later studies, which defined FLIPI indi-
ces 18–20.

Treatment personalization is needed to achieve a suc-
cessful balance of treatment effectiveness and toxicity. Based
on the cumulative score of the identified negative prognostic
parameters on presentation in our group of patients, the risk
stratification model that we developed effectively identifies
patients who clearly needed more effective treatment. How-
ever, the model is not eligible for the use in all newly diag-
nosed FL patients since the cut-off values are derived from
parameters of high FLIPI risk patients with high tumor bur-
den and it can not be tested even in other FLIPI risk groups
with high tumor burden.

By now, in the younger population, several studies have
been conducted using the aggressive approach in the first
line and in relapse in high risk FL patients 23, 33–38. The
autologous stem cell transplantation (ASCT) in first remis-
sion brought improvement in disease-free survival (DFS) or
PFS, but there is still no clear evidence of prolonging OS.
However, only one study with ASCT in first remission was
initiated in the rituximab era 38. The allogeneic transplanta-
tion was examined in relapsed FL and it proved potentially
curative, but the first reports on allogeneic transplantation
with myeloablative regimens did not resolve whether there is
a benefit in OS, mainly due to the high treatment related
mortality (21–40%) 39–42. Thus, the main focus at the present
moment is to explore the efficacy of rituximab maintenance
therapy in first remission with or without ASCT, as well the
efficacy of radioimmunochemotherapy and allogeneic stem
cell transplantation with the reduced-intensity conditioning
(RIC) protocols, based on rituximab and fludarabine 43–46.

Conclusion

The results obtained in this study suggest that from ex-
amined prognostic parameters histological grade > 1, ESR

 45 mm/h and hypoalbuminemia could contribute in defin-
ing a group of patients who need the more aggressive initial
treatment approach, if two or three of these parameters exist
on presentation. To our opinion, new prospective studies
with more precise pretreatment risk stratification seem to be
needed in order to define the best treatment strategy for high-
risk follicular lymphoma  patients.
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Abstract

Background/Aim. Malignant disease, its treatment and
consequences of treatment can often lead to social margi-
nalization and reduced quality of life. The aim of this re-
search was to determine how elderly patients with malig-
nant diseases function in their social environment. Meth-
ods. Sociodemographic questionnaire and interview were
used to investigate a group of 49 elderly persons under-
going adjuvant chemotherapy treatment against early car-
cinomas (P1), and a  group of 51 elderly persons with ad-
vanced stages of cancer undergoing systemic chemother-
apy (P2). There were two cycles of assessment: one just
before the beginning of the first cycle of adjuvant or sys-
temic chemotherapy, and the other three months later.
The research paradigm was based on the relation between
individual treatment and the impact of the malignant dis-
ease on functional and social incompetence. The obtained
findings were compared with the group of 50 healthy eld-
erly people (K) who share the same relevant features but
do not suffer from malignant diseases. Results. It was
found that most healthy older people live in share house,
whereas those who suffer from malignant diseases mostly
live in separate households. In both groups of patients and

healthy group older people are mostly taken care of by
their children. Individuals in both groups of patients have
been frequently visited by their relatives during initial
stages of treatment, unlike the elderly people in the con-
trol group. However, the difference did not reach a statis-
tical significance. Three months after the beginning of
chemotherapy, there was a statistically relevant difference
in favor of the group undergoing adjuvant treatment.
Home visits eventually become less frequent, whereas
communication by telephone becomes more frequent. It
was also found that visits by friends and neighbors are
statistically more frequent among subjects who undergo
adjuvant treatment, both before the treatment began and
three months later when compared to other groups. Con-
clusion. Our research  shows that elderly people are sub-
ject to social exclusion, especially those with malignant
diseases. Special care should be dedicated to monitoring of
social functioning during treatment of patients with malig-
nant disease considering the detected trend of deteriora-
tion and significance for further recover and cure.

Key words:
old age assistance; neoplasms; patient care; social
support; social behavior.

Apstrakt

Uvod/Cilj. Maligne bolesti, njihovo le enje, kao i posledi-
ce tretmana, mogu esto dovesti do socijalne marginaliza-
cije i pogoršanja kvaliteta života. Cilj našeg istraživanja bio
je da se proceni funkcionisanje starijih osoba obolelih od
malignih oboljenja u njihovoj socijalnoj sredini. Metode.
Primenjen je sociodemografski upitnik i metod intervjua na
grupi od 49 starih osoba na le enju od ranog karcinoma
koje se nalaze na adjuvantnom hemioterapijskom le enju
(P1). Drugu grupu (n = 51) inile su stare osobe koje su se
nalazile u odmaklom stadijumu bolesti i na sistemskom
hemioterapijskom le enju (P2). Istraživanje je sprovedeno
kroz dva testiranja: prva procena vršena je neposredno pre
otpo injanja prvog ciklusa adjuvantne ili sistemske hemio-
terapije, a druga procena tri meseca kasnije. Istraživa ka pa-

radigma bila je zasnovana na relaciji individualnog le enja i
posledica koje maligna bolest izaziva u oblastima funkcio-
nalne i socijalne inkompentencije. Dobijeni rezultati pore-

eni su sa kontrolnom grupom od 50 starijih osoba (K), is-
tih karakteristika, ali bez malignog oboljenja. Rezultati.
Utvr eno je da ve ina starijih zdravih ispitanika živi u zaje-
dni kim doma instvima sa decom, dok ispitanici iz grupa
obolelih od malignih bolesti eš e žive u samostalnim zaje-
dnicama. U sve tri grupe brigu o starima naj eš e su vodila
deca. „ este“ posete rodbine imale su obe grupe obolelih
na po etku le enja, za razliku od kontrolne grupe starijih
osoba. Ipak, ova razlika nije bila statisti ki zna ajna. U dru-
goj proceni, tri meseca od po etka le enja, dobijena je stati-
sti ki zna ajna razlika u korist grupe na adjuvantnom le e-
nju. Kako vreme prolazi smanjivale su se ku ne posete, a
pove avala komunikacija telefonom. Tako e, utvr eno je
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da su posete prijatelja i komšija statisti ki zna ajno u esta-
lije kod ispitanika koji su na adjuvantnom le enju, kako pre
otpo injanja tretmana, tako i tri meseca nakon le enja, u
odnosu na ostale ispitivane grupe. Zaklju ak. Naše istraži-
vanje pokazalo je da je socijalna isklju enost prisutna u sta-
rijem dobu, a posebno kod obolelih od malignih bolesti.
Posebnu pažnju potrebno je posvetiti pra enju socijalnog

funkcionisanja tokom le enja obolelih od malignih bolesti,
s obzirom na uo enu tendenciju njegovog pogoršanja i
zna aj za dalji oporavak i izle enje.

Klju ne re i:
stare osobe, pomo ; neoplazme; nega bolesnika;
socijalna podrška; socijalno ponašanje.

Introduction

Elderly people suffering from malignant diseases pose a
huge medical, economic and social problem in every society,
including Serbian. Bearing in mind that 60% of patients suf-
fering from malignant diseases fall into this group efforts to
integrate them into social environment seem quite justi-
fied 1, 2. Successful social integration of these people implies
their participation in family life and social environment,
which is of immense importance for society 3, 4.

Malignant disease, its treatment and the consequences
of treatment can often lead to social marginalization and re-
duced quality of life 5–7. Regardless of the evident progress in
prevention, diagnostics and treatment of malignant diseases,
most people still think that the words like “cancer” or “ma-
lignant disease” mean suffering, pain and death. Prejudice
against cancer causes intensive psychological/emotional re-
actions and raise deepest existential fears, i.e. fear of death,
of suffering and pain, uncertainty, change person’s percep-
tion of future and life, raise fear of separation from beloved
ones and from his/her social environment, fear of marginali-
zation and of being stigmatized 7, 8.

The stigma of malignant diseases comes from the his-
torical and cultural idea of the unfortunate outcome, painful
procedures used in diagnostics and treatment, as well as bad
prognosis 9, 10. The stigma that patient's family and the pa-
tient himself/herself will experience certainly depend on the
environment in which the family lives, their level of educa-
tion, culture, religion, prejudice and misapprehensions asso-
ciated with malignant diseases 9, 11.

Malignant disease can cause certain changes which
pose potential threats and obstacles in everyday life of old
persons and causes difficulties in their everyday functioning.
People suffering from malignant diseases have their life
plans shattered, experience changes in body schemes and in
self-respect, change in social roles and lifestyle, concerns
about money and financial status, and their everyday habits
and other aspects of life become different (diet, physical
ability, mobility, personal hygiene, communication, interper-
sonal relations etc.) 8, 11.

Malignant disease and adverse effects of its treatment
pose risk factors in the development of functional, cognitive
and depressive symptomatology and psychiatric morbid-
ity 6, 10, 12. The group which is particularly exposed to a
higher risk of social exclusion and psychiatric morbidity
comprises patients in late stages of malignant diseases, with
bad performance status and bad pain control 13–15.

This research included patients whose cancer treatment
had just begun, both adjuvant and systemic, and whose per-

formance status and quality of life were good. Adjuvant can-
cer treatment follows radical surgeries in which the entire
tumor mass has been recently removed, or radiation therapy
delivered with curative intent. Systemic treatment is applied
in different stages of malignant disease 16. Depending on the
stage of the disease and specific results expected after the
treatment, it is possible to apply several kinds of systemic
treatment 17, 18. The aim of cancer treatment is to extend the
patient’s life, to improve the quality of his/her life and to re-
duce the symptoms of the disease. Recent researches have
shown that adjuvant or systemic chemotherapy in elderly pa-
tients can be of benefit in terms of survival and overall qual-
ity of life 13, 14, 19, 20.

Malignant disease and its treatment can further make
worsen the problems and changes caused by the process of
ageing (e.g. chronic diseases, changes in physical appear-
ance, weakness of muscles, changes in bones, weak eyesight,
poor hearing, decline of cognitive functions) 21, 22.

Investigation of behaviour, social problems and diffi-
culties of patients with malignant diseases  performed in
other countries in the past two decades were mostly focused
on younger adults, which is the reason why there is a gap in
understanding of complex psychosocial needs of old persons
and of problems they are facing 23–25. Geriatric medicine has
recently become particularly focused on special education
and rehabilitation. Effects which follow old age, quality of
life of old people and effects of rehabilitation are being re-
searched.

The aim of this paper was to determinate social func-
tioning of elderly people suffering from malignant diseases
and the possibilities for their social integration. Our research
paradigm was based on the relation between individual
treatment and the effects of malignant disease in the domains
of functional and social competence.

Methods

The research was conducted during the years 2011 and
2012 at the Medical Oncology Clinic, Institute for Oncology
and Radiology of Serbia, Belgrade. There were 150 subjects
of both sexes included in this research, aged between 65 and
79. There were 3 groups of examinees: the group of 49 older
persons (P1) undergoing adjuvant chemotherapy treatment
against early carcinoma; the group of 51 older persons with
advanced stage cancer undergoing systemic chemotherapy
(P2) and the control group (K) of 50 healthy older people.
There were two criteria for the groups of patients: aged 65
and over, malignant disease diagnosed by histopathological
verification, retained communicativeness, mobility and the
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absence of mental or physical limitations. Both patients and
the control group were uniform in terms of sex, age and edu-
cation. The subjects of the control group were mainly re-
cruited from the neighbours and acquaintances of the
authors, with certain difficulties, since most of the healthy
people refused to be tested and compared with malignant pa-
tients. First evaluation cycle was done just before the begin-
ning of the first cycle of adjuvant or systemic chemotherapy
and was repeated three months after the beginning of the
treatment. The results obtained for malignant patients were
compared with those pertaining to a group of healthy old
persons (K) who shared the same features, but did not suffer
from malignant diseases.

Our research was approved by the Ethics Committee
of the Institute for Oncology and Radiology of Serbia and
its Scientific Committee. All the subjects signed consent
forms.

The sociodemographic questionnaire, previously de-
scribed in the reference of Berat 3, and interview were used

in this research. The sociodemographic questionnaire cov-
ered basic demographic features: sex, age, marital status,
place of living and level of education. The interview pro-
vided answers concerning social estimate: telephone com-
munication with relatives, visits by relatives and friends,
living in the same household, eldercare. Medical records of
malignant patients were checked to retrieve data about the
diagnosis, clinical stage of the disease, type of treatment and
associated illnesses.

Descriptive statistics was used to present the significant
parameters and dependence on the parameter itself: fre-
quency, percentage, mean, median, standard deviation (SD)
and range. For the dependence of the parameters Pearson’s 2

test, Fisher’s exact test, Kruskal Wallis test and Wilcoxon

rank sum test were used to check the differences. The level
of significance was set to p = 0.05.

Results

Sociodemographic characteristics of the patients from
both groups of malignant patients and the healthy control
group are represented in Table 1. Although the majority of
elderly people from this study were women, both sexes were
distributed in the same ratio in all the groups. The youngest
subject was 65 years old, and the oldest one was 79, while
the median age was 69.5. Most of the subjects in all the three
groups were aged 65. The level of education was also
equally distributed in all the three groups, showing that more
than half of the patients had secondary school. Marital status
showed that more than 60% of patients were married, and
more than one quarter widowed. Predominantly, the patients
from both groups and elderly people from the healthy group
were from the urban and suburban communities.

Most subjects from the group of old patients with early
carcinoma who underwent adjuvant treatment suffered from
breast carcinoma (26 out of 49, 53%) and from colorectal
carcinoma (19 out of 49, 38%). On the other hand, most
subjects from the group of old people with disseminated dis-
eases who underwent systemic treatment suffered from
breast carcinoma (18 out of 51, 35%) and gynecologic carci-
noma (15 out of 51, 29%).

As presented in Table 2, there was a statistically sig-
nificant difference in the frequency of category ‘living in the
same household’ between the groups. Most older people with
no malignant diseases came from the suburban areas and
usually lived in the same household with their children,
whereas the patients with malignant diseases more often

Table 1
Sociodemographic characteristics of the patients

Patient’s characteristics Total
n (%)

P1
n (%)

P2
n (%) n (%) Test

Gender
men 29 (19.33) 9 (18.37) 11 (21.57) 9 (18)
women 121 (80.67) 40 (81.63) 40 (78.43) 41 (82)

2
 = 0.25;

p = 0.88263
Education

primary school 39 (26) 13 (26.53) 13 (25.49) 13 (26)
secondary school 78 (52) 25 (51.02) 27 (52.94) 26 (52)
equivalent to US Community
college 15 (10) 5 (10.2) 5 (9.8) 5 (10)
university 18 (12) 6 (12.24) 6 (11.76) 6 (12)

2
 = 0,037
p = 1

Marital status
domestic partnership 2 (1.33) 0 (0%) 1 (1.96) 1 (2)
widowed 40 (26.67) 11 (22.45) 13 (25.49) 16 (32)
divorced 10 (6.67) 4 (8.16%) 4 (7.84) 2 (4)
married 91 (60.67) 30 (61.22) 32 (62.75) 29 (58)
single 7 (4.67) 4 (8.16) 1 (1.96) 2 (4)

Type of community
urban 104 (69.33) 40 (81,63) 36 (70,59) 28 (56)
suburban 36 (24) 5 (10,2) 9 (17,65) 22 (44)
rural 10 (6.66) 4 (8,16) 6 (11,76) 0 (0)

Age (years)
      average (± SD) 70.39 (± 4.29) 70.43 (± 4.36) 70.37 (± 4.28) 70.38 (± 4.32)

median (range) 69.5 (65–79) 70 (65–79) 69 (65–79) 69.5 (65–79)
2
 = 0.002

p = 0.9989
P1 – elderly ongoing adjuvant chemotherapy (n = 49); P2 – elderly ongoing systemic  chemotherapy (n = 51); K – healthy elderly (n = 50).
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lived single in independent households (Fisher’s exact test
P1 vs K: p = 0.00327, and Fisher’s exact test P2 vs K: p =
0.00515) (Table 2).

Care for the older people was most often provided by
their children, that was the case in all the three groups inde-
pendent from their health status (Figure 1).

P2

P1

Fig. 1 – Care for elderly healthy people (K) and malignant
patients (P1, P2).

Table 3 shows that the majority of subjects in both
groups of patients (P1 and P2) were most frequently visited
by their children at the beginning of the treatment. On the

other hand, the older people from the control group were
rarely visited by their children, but the difference was not
statisticaly significant. In the second evaluation cycle, three
months after the therapy had begun, there was a statistically
significant difference in the categories of answers among the
groups (p = 0.00141). Our results show a statistically signifi-
cant decrease of “Often” visits, and consecutive increase of
“Rare” visits by relatives in both P1 and P2 groups, com-
pared to the control group (P1 vs K, Fisher’s exact test: p <
0.001 and Fisher’s exact test P2 vs K: p = 0.0486). As time
went on, home visits become less frequent, and telephone
communication increased.

Table 4 represents the results concerning telephone
communication. In the first evaluation cycle, there was a sta-
tistically significant difference in the frequency of categories
of answers between the groups, whereas there was no statis-
tically relevant difference in the second evaluation cycle. In

Table 2
Elderly people living in the same household

Living in the same
household

Total
n (%)

P1
n (%)

P2
n (%) n (%)

Fisher’s
 exact test

With children 59 (39.33) 14 (28.57) 15 (29.41) 30 (60)
With others
(parents, brother, sister etc.) 4 (2.67) 1 (2.04) 2 (3.92) 1 (2)

Single 84 (5) 32 (65.31) 33 (64.71) 19 (38)
Other 3 (2) 2 (4.08) 1 (1.96) 0 (0)

p = 0.00605

P1 – elderly ongoing adjuvant chemotherapy (n = 49); P2 – elderly ongoing systemic chemotherapy (n = 51); K – healthy   elderly (n = 50).

Table 3
Visits by relatives to the elderly patients

Cycle Total
n (%)

P1
n (%)

P2
n (%) n (%) Fisher’s exact test

1st
often 39 (26) 15 (30.61) 16 (31.37) 8 (16)
rarely 81 (54) 28 (57.14) 24 (47.06) 29 (58)
almost never 29 (19.33) 6 (12.24) 10 (19.61) 13 (26)
never 1 (0.67) 0 (0) 1 (1.96) 0 (0)

p = 0.19083

2nd (after 3 months)
often 31 (20.67) 12 (24.49) 11 (21.57) 8 (16)
rarely 98 (65.33) 36 (73.47) 33 (64.71) 29 (58)
almost never 17 (11.33) 0 (0) 4 (7.84) 13 (26)
never 3 (2) 1 (2.04) 2 (3.92) 0 (0)

p = 0.00141

P1 – eldery ongoing adjuvant chemotherapy (n = 49); P2 – eldery ongoing systemic chemotherapy (n = 51); K – healthy elderly (n = 50).

Table 4
Telephone communication with the elderly patients

Cycle
Total
n (%)

P1
n (%)

P2
n (%)

K
n (%) Test

1st
never 2 (1.33) 1 (2.04) 1 (1.96) 0 (0)
often 30 (20) 14 (28.57) 11 (21.57) 5 (10)
rarely 34 (22.67) 15 (30.61) 13 (25.49) 6 (12)
when necessary 84 (56) 19 (38.78) 26 (50.98) 39 (78)

Fisher’s exact
test

p = 0.00417
2nd (after 3 months)

often 20 (13.33) 6 (12.24) 9 (17.65) 5 (10)
rarely 22 (14.67) 8 (16.33) 8 (15.69) 6 (12)
when necessary 107 (71.33) 35 (71.43) 33 (64.71) 39 (78)

Pearson 2
2
 = 2.162

p = 0.70604
P1 – elderly ongoing adjuvant chemotherapy (n = 49); P2 – elderly ongoing systemic chemotherapy (n = 51); K – healthy elderly (n = 50).
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the first evaluation cycle there was a statistically relevant dif-
ference in frequency of categories of answers between the
groups undergoing adjuvant treatment (P1) and the group of
healthy subjects (K) (P1 vs  Fisher’s exact test: p < 0.001).
The control group showed that telephone communication de-
scribed as 'when necessary' was more frequent than in the
group of subjects undergoing adjuvant treatment (P1), which
more frequently opted for 'often' and 'when necessary'. Adult
children and other relatives often call to learn about the con-
dition of the patient during initial stages of therapy, but in the
course of time, the calls 'when necessary' become more fre-
quent (first vs second evaluation cycle, Wilcoxon signed
rank test with continuity correction: p = 0.0005)

Table 5 shows a statistically relevant difference in the
frequency of categories of answers among the groups. It was
particularly obvious at the beginning of the treatment and
remained the same three months after the treatment, and the
results refered to the group undergoing adjuvant treatment
(P1) and to the control group (K), which was statistically
relevant (first evaluation cycle P1 vs : p = 0.00298, and the
second evaluation cycle P1 vs : p = 0.00119 ). This result
suggests that friends, neighbours and colleagues pay frequent
visits and offer their help to subjects suffering from malig-
nant diseases. There was no statistically relevant difference
when other groups were compared.

Discussion

Malignant disease, the way it is treated and long reha-
bilitation often exclude the patient from his/her social envi-
ronment and in the end significantly reduce social contacts.
The results pertaining the frequency of visits and the extent
to which communication with social environment is retained
confirm this view.

The results showed that both elderly people suffering
from malignant diseases, so as healthy ones were often sub-
ject to so exclusion. Home visits and interest in patient’s
health were more frequent when the therapy began, but
eventually, this interest and care often faded, which was par-
ticularly the case in the group of subjects suffering from dis-
seminated diseases. The patients suffering from malignant
diseases remind others of the fact that possibilities for ther-
apy are limited and that life is transient. Serbian culture de-

nies suffering and death, and people suffering from either
curable or incurable malignant diseases are usually placed on
the margins of the social care.

Reduced social contacts can be seen from the data ob-
tained after the analysis of visits to relatives, friends, neigh-
bours or colleagues, regular telephone communication, etc.
As the results show, concern about a suffering friend or
neighbour is more frequent when therapy begins, but as the
treatment continues and the disease progresses, telephone
communication becomes prevalent. This confirms that high-
est concern and support for the old patient remain to be a
duty of the family. The results of the control group of older
people that do not suffer from malignant diseases show that
friends and neighbours do not visit them frequently and con-
firm that the older population becomes increasingly alien-
ated. This kind of alienation is becoming increasingly fre-
quent in Serbia, as well as in other countries. Our research
shows that most of the older people with no malignant dis-
eases come from suburban areas and most often live in the
same household with their children. Most subjects are taken
care of by their children. The scientific literature shows that
adult children are the most important source of support and
social relations, next to spouses, and that emotional support
during illness is even more important than financial sup-
port 4, 6. Married old people are happier, they cope with the

treatment more easily and live longer than their peers who
are divorced or widowed 4, 13, 26.

According to Gelder et al. 27 most of older persons live
in their own homes, almost half of them live with spouse,
and almost 10% of the older live with their children. Some of
them live alone and are lonesome. These unsatisfactory so-
cial forms are typical of most Western countries, while in
certain other cultures, for example Chinese or Indian, old
people enjoy much respect and can often expect to live with
their children. In Western countries, most middle-aged peo-
ple want to live in a separate household, but this kind of in-
dependence will take its toll when they become weak and
helpless, because there will be less assistance 4, 28. Our re-
search shows that older people in the group P1 had much
more support from friends and neighbours when the treat-
ment began, and this difference was statistically significant
when compared to the other groups. This is in accordance

Table 5
Visits by friends and neighbours to the elderly patients

Cycle of
assessment

Total
n (%)

P1
n (%)

P2
n (%)

K
n (%)

Fisher’s exact
test

1st cycle
often 20 (13.33) 13 (26.53) 5 (9.8) 2 (4)
rarely 69 (46) 23 (46.94) 23 (45.1) 23 (46)
almost never 58 (38.67) 13 (26.53) 21 (41.18) 24 (48)
never 3(2) 0 (0) 2 (3.92) 1 (2)

p = 0.01472

2nd (after 3 months)
often 4 (2.67) 0 (0) 2 (3.92) 2 (4)
rarely 95 (63.33) 39 (79.59) 33 (64.71) 23 (46)
almost never 46 (30.67) 9 (18.37) 13 (25.49) 24 (48)
never 4 (2.67) 1 (2.04) 2 (3.92) 1 (2)

p = 0.00766

P1 – elderly ongoing adjuvant chemotherapy (n = 49); P2 – elderly ongoing systemic chemotherapy (n = 51);
K – healthy elderly (n = 50).
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with research carried out by other authors 8, 28. As time
passes, home visits become less frequent, whereas telephone
communication becomes more frequent. Our research also
shows that social contacts become reduced even in the con-
trol group of older people with no malignant diseases. Nu-
merous factors impacted the quality of life of older people in
the former Yugoslavia. Many years of financial crisis, drop
in living standards, poverty, unemployment and alienation
made life difficult for old people, which had an impact on
their mood and social ties 3, 29.

Another research with similar results was carried out by
ur evi  and Nikoli  8 and it covered 100 subjects suffering

from malignant diseases out of who 90% maintained close
relations with their friends, and the highest degree of satis-
faction was to keep close ties with family members and sib-
lings. Additionally, 33% of the subjects faced difficulties
when planning their budget, and 25% of them was in the
need of other people’s support. A study by Thomé and Hall-
berg 30 on people with and those with no malignant diseases,
both groups aged above 75, shows that people with malig-
nant diseases have a significantly lower quality of life,
whereas their health, social, business and emotional func-
tioning is worse compared with healthy subjects. Women
with malignant diseases develop more health symptoms, face
more financial difficulties and have less social support than
healthy ones. Novakovi  and Pe enica 29 investigated neglect
of old people in Bosnia and Herzegovina analyzing 2,000
subjects between 1993 and 2004. The results show that rela-
tives of old persons contact them on a daily basis in 31.57%
of cases, once a week in 18.68% of cases, never in 4.45% of
cases, and sometimes in 45.30% cases. Relatives of 10.44%
of the elderly provide financial support, domestic assistance
in 6.24% of cases, farming assistance in 3%, and 28.17% of
the old refuse any kind of assistance or support. Generally,
contacts with children and relatives are insufficient and fos-
ter loneliness. Almost 80% of old people do not have enough
support from their relatives.

In case of people suffering from malignant diseases,
social support encompasses both emotional and instrumen-
tal support, e.g. transportation, cooking meals for them or
assistance in everyday activities. Inadequate levels of any
of these forms of social support increase risk of psychoso-
cial problems and difficulties, which has a particular impact
on persons suffering from disseminated diseases 4, 18, 29. Pe-
trak et al. 31 compared demographic features of Istria with
other regions in Croatia, their health status, satisfaction
with life, needs and availability of various care services,
and found out that satisfaction with one’s life was lower if
self-perception of one’s health was worse, functional abil-
ity is weaker and if there was a lack of emotional and in-
strumental support. Data obtained from the foreign scien-
tific literature show that social services input is provided
mainly to the over-65s, who are three times more likely to
receive social service than community health service 32.
Interviews with our subjects and their family members
show that most of them rely on health services, and that
most of them are not even aware of other kinds of services
or support. These data show that education of the old raise

their awareness of the network of social support wchich
should be further developed.

In most cases older people are afraid they might be-
come a burden to the others, that they might become depend-
ent on other people’s assistance, of effects of the treatment,
pain and other symptoms of the disease which might have a
negative impact on their life quality. They also express fear
that they will not finish certain tasks, fear of death and dying.
It is widely known that old people who were successful in
several fields, who lived active lives and have more social
contacts are mostly healthier 4, 10. The literature also shows
fewer cases of psychiatric morbidity during the treatment of
patients with malignant diseases who enjoy higher degree of
social participation 13–15.

In the field of special education and rehabilitation, geri-
atric assessment involves assessments of life habits (level of
achievement), kinds of necessary assistance and the degree
of pleasure (personal hygiene, general physical abilities, in-
terpersonal relations, mobility, maintaining the household
etc.), assessment of socioeconomic status and social sup-
port 3, 8, 22. These factors are important for assessing whether
an old person can live independently and the extent to which
he/she needs experts' assistance. By identifying financial
sources we can assess their income, i.e. superannuation, or if
there are other sources of support and to determine if they
are sufficient for living expenses. Assessment of the envi-
ronment involves living conditions, i.e. location, proximity
and availability of various services, such as clinics, post of-
fice, supermarket etc. and their impact on the person’s inde-
pendence 4, 33.

Conclusion

The results of this study confirm that malignant dis-
eases and their treatment often contribute to the exclusion of
elderly patients from their social environment and in the end
seriously reduce his/her social contacts. This exclusion be-
comes increased with time during chemotherapy, and is pre-
sent as a decrease in the frequency of visits by their relatives,
as well as friends and neighbours, comparing to the social
contacts of healthy elderly people. The probable cause of this
reduction of social contacts is unreadiness of the relatives
and friends to cope with the long lasting malignant disease of
the elderly.

These findings point to the importance of the special
education and rehabilitation care of old people with malignant
diseases, based on early identification of psychoemotional and
social difficulties, requiring preventive interventions. Inter-
ventions should be focused on informing  patients and their
families about the available support within society, about
proper life habits (diet, physical activity, recreation, personal
hygiene etc.), psychosocial interventions by way of encourag-
ing to take personal care and maintenance of social contacts,
legal and financial advice, contacts with social services, con-
tacts with various associations and non-government organiza-
tions. Adequate geriatric assessment in the period after the be-
ginning of the treatment and palliative care would enable con-
tinuous monitoring and adequate treatment in future on-
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cological clinical practice, which would improve the quality
of life of old persons, may increase social competence and
integration. Future research should be focused on the assess-
ment of certain psychosocial interventions and their impact on
the quality of life of old persons. Studies on old persons who
manage to recover from malignant diseases could help us
complete the picture about the problems and difficulties of old
people after the treatment.
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Abstract

Background/Aim. Otitis media with effusion (OME) is
characterized by the prolonged presence of fluid (longer than
12 weeks) of different viscosity in the middle ear, without
perforation of the eardrum or signs of acute inflammation.
The conservative treatment does not always provide satis-
factory recovery, so surgical treatment may be unavoidable.
The aim of the study was to determine the incidence, type
and frequency of complications caused by ventilation tube in-
sertion as a part of treatment for OME in children, and spe-
cifically, to evaluate the evolution of these changes over the
extended period of time. Methods. During a 5-year period
(1986–1991), 84 children with chronic bilateral OME, aged
from 6 months to 12 years, were enrolled in the study and
treated with ventilation tube insertion. All the patients were
periodically checked every 6 months over a 3–8 year period
following the intervention (otomicroscopic examination,
audiometry, tympanometry), and reexamined in 2013 (22–27
years after the primary surgical intervention). Results. The
complications observed in this study (51%) were atrophic
scarring of the tympanic membrane, myringo- and tympano-
sclerosis, retraction of the eardrum, persistent perforations,
granulation tissue formations, development of chronic otitis
and sensorineural hearing loss. Conclusion. The incidence of
complications after ventilation tube insertion was 51% in this
study. Atrophic scars and myringosclerosis were the most
prominent complications. Despite high complications rate
ventilation tube insertion still remains the treatment of choice
in children with otitis media with effusion.

Key words:
otitis media with effusion; otologic surgical
procedures; middle ear ventilation; treatment outcome;
child.

Apstrakt

Uvod/Cilj. Hroni ni sekretorni otitis definiše se kao pro-
duženo prisustvo sekreta (duže od 12 nedelja) razli ite gus-
tine u srednjem uvu, bez perforacije na bubnoj opni ili zna-
kova zapaljenja. Kako konzervativno le enje esto ne daje
zadovoljavaju e rezultate, hirurška intervencija može biti
neizbežna. Cilj ovog rada bio je da se odredi incidencija, tip i
u estalost komplikacija nakon hirurškog le enja (implanta-
cije ventilacionih cev ica) kao dela le enja dece sa ovim
oboljenjem, kao i da se proceni evolucija ovih promena u
produženom vremenskom periodu. Metode. Tokom peto-
godišnjeg perioda (1986–1991) 84 dece sa obostranim se-
kretornim otitisom, uzrasta od 6 meseci do 12 godina bilo je
uklju eno u studiju i le eno implantacijom ventilacionih ce-
v ica. Sva deca su pra ena i periodi no kontrolisana 3–8
godina nakon intervencije (otomikroskopski pregled, audi-
ometrija, timpanometrija) i ponovo pregledana tokom 2013.
godine, odnosno 22–27 godina nakon primarne hirurške
intervencije. Rezultati. Registrovane komplikacije u ovoj
studiji (51%) bile su atrofi ni ožiljci, timpano- i miringoskle-
roza, razli iti stepeni retrakcije bubne opne, granulaciono
tkivo, razvoj hroni nog otitisa i pojava senzorineuralne na-
gluvosti. Zaklju ak. U estalost pojave komplikacija nakon
implantacije ventilacionih cev ica vrlo je visoka, u našoj stu-
diji iznosila je 51%. Naj eš e komplikacije bili su atrofi ni
ožiljci na bubnoj opni i miringoskleroza. Iako je broj kom-
plikacija veliki, implantacija ventilacionih cev ica i dalje os-
taje terapija izbora u le enju dece sa hroni nim sekretornim
otitisom.

Klju ne re i:
otitis media, serozni; hirurgija, otološka, procedure;
uvo, srednje, aeracija; le enje, ishod; deca.



Volumen 72, Broj 1 VOJNOSANITETSKI PREGLED Strana 41

Djordjevi  V, et al. Vojnosanit Pregl 2015; 72(1): 40–43.

Introduction

Otitis media with effusion (OME) is characterized by
the prolonged presence of fluid of different viscosity in the
middle ear, without perforation of the eardrum or signs of
acute inflammation. This fluid (secretion) can cause limited
mobility of tympanic ossicular chain. It is most commonly
seen in childhood, between the ages of 7 months and 6
years, with a higher prevalence during winter months 1. The
disease has usually slow and silent course with the symp-
toms that are vague and in most cases not clinically signifi-
cant, while its etiology still remains unclear. When the
condition is misdiagnosed or not treated adequately, it can
lead to serious consequences and impair function of stato-
acustic apparatus. Considering the fact that the condition is
almost always bilateral, long lasting hearing loss can have
great impact on psychokinetic and speech development in
childhood.  Children with persistent OME are usually hy-
peractive, inattentive, with different behavioral problems
and usually have decreased quality of life compared to their
peers 2, 3.

Conservative treatment does not always provide ade-
quate recovery. In these cases, surgical treatment may be in-
evitable, including ventilation tube insertion, with or without
adenoidectomy. Myringocentesis and ventilation tube inser-
tion are still commonly performed in everyday ear, nose and
throat practice, and the possibility of complications is evi-
dent; therefore, it is very important to identify advantages
and disadvantages of this surgical procedure.

Possible late complications of ventilation tube insertion
reported in the literature are: persistent otorrhea, persistent
perforation of the eardrum, atrophic scars, tympano- or my-
ringosclerosis with or without ossicular chain fixation,
granulation tissue, cholesteatoma, and sensorineural hearing
loss 4, 5. Some authors reported various eardrum changes
following this procedure in as much as 80% of cases 5. It is
important to note that many of these complications may re-
sult from the disease itself.

The aim of this study was to determine the incidence,
type and frequency of complications caused by ventilation
tube insertion as a part of treatment for OME in children, and
specifically, to evaluate the evolution of these changes over
the extended period of time.

Methods

During a 5-year period (1986–1991), 84 children with
chronic bilateral OME, aged from 6 months to 12 years, were
enrolled in the study and treated with ventilation tube inser-
tion. In most cases (in 157 of 165 ears), “Tübingen“ gold
prosthesis was implanted, most commonly in anterior infe-
rior quadrant (86.06%), and in rest of the cases in anterior
superior quadrant (13.94%). In 30.3% of cases, reimplanta-
tion was performed, while 14.54% of patients underwent the
intervention more than twice. Average aeration time was 8
months and 21 days. All the patients were periodically
checked, every 6 months, over a 3–8 year period following
the intervention (otomicroscopic examination, audiometry,

tympanometry), and reexamined in 2013 (22–27 years after
the primary surgical intervention). A total of 71 patients
came to reexamination visit.

Statistical analysis included descriptive methods of re-
cording absolute and relative frequencies of the observed
features, as well as hypothesis testing and determining the
level of significance using Pearson’s 2 test and Fisher’s ex-
act test. The level of correlation was determined using the
contingency coefficient (C).

Results

The study found that incidence of various complications
of ventilation tube insertion after extended period of time
was 51%.

In the early postoperative period, atrophic areas formed,
usually occupying small areas (up to 3 mm), except in 4
cases were they involved almost half of the eardrum, and 4
other cases were they involved the entire surface of the tym-
panic membrane. Furthermore, there were 2 cases of eardrum
perforation due to the atrophic scarring. At the last examina-
tion, all cases showed atrophic areas localized exclusively in
the anterior inferior quadrant of the eardrum, involving area
of up to 3 mm in diameter.

In the early postoperative period, mild retraction of the
tympanic membrane was also observed, involving anterior
part of the membrane in 3 cases, and posterior superior quad-
rant in 3 other cases. On the later reexamination, from 2
cases, which both had retraction situated in upper portion of
the membrane, one of them had a form of retraction pocket.

Tympanosclerotic scars at sites of previously implanted
ventilation tubes were observed in 25 cases at previous fol-
low-up examinations, and 15 of them spread more exten-
sively over the membrane, involving less than half of its sur-
face. In adulthood, these scars were present at the exact lo-
cations and with the same extent as in the past period.

In the cases of 6 verified persistent perforations, there
were no observable signs of inflammatory process in the ear,
and myringoplasties were performed at adolescent age. In 5
remaining cases, chronic suppurative otitis developed; 3 pa-
tients had severe sensorineural hearing loss, in 3 cases exten-
sive polypous granulomatous process of the middle ear's mu-
cosa was confirmed, while 2 patients developed choleste-
atoma (one with protympanic localization, and the other with
extensive features).

All of these cases were treated with surgical procedures
(in one case with 2 reinterventions). On the latter reexamina-
tion, in adulthood, only 2 patients had pathological findings,
one case of the radical trepanation, and one tympanic mem-
brane perforation. In the rest of the cases, otologic findings
showed no abnormalities. On reexamination, we observed
new case of chronic suppurative otitis in adulthood, which
was surgically treated at other hospital (Table 1).

In 80 (48.48%) ears in early adolescence and 76
(54.28%) in adulthood no complications were observed. The
patients did not have any symptoms and their otomicro-
scopic, audiometric and tympanometric findings were nor-
mal.
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Figure 1 clearly shows a significant correlation between
repeated myringocentesis on the same ear and later occur-
rence of atrophy and tympanosclerosis of eardrum. In regard
to the incidence of remaining complications, frequencies
were low, and with statistical testing, these differences com-
pared to the number of myringocentesis with ventilation tube
insertion in the same ear, showed no significant difference (p
< 0.05).
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C = 0.414,  p < 0.001

2 = 31.775, p < 0.001
C = 0.403, p < 0.001

Fig. 1 – A correlation between the frequencies of
atrophy/tympanosclerosis of the tympanic membrane and

the number of myringocenteses with ventilation tube
insertion in the same ear.

Discussion

Although the earlier presumption that implantation of
ventilation tubes in children with bilateral OME has a bene-
ficial effect on hearing, it was shown that the procedure is
only of short duration efficacy, and researchers failed to
prove that it has any impact on speech and language devel-
opment in these children 6–8.

Atrophic areas on the tympanic membrane are the most
frequent complication of ventilation tube insertion in our
study. They appear when the tissue repair is inadequate due to
the lack of middle layer of the membrane, and they are local-
ized to the site of previous tube implantation. In the cases of
reimplantation, this complication was more frequent. The
prevalence of segmental atrophy in ears where ventilation
tubes were implanted can vary between 16% and 74%, while

certain percent of these changes is seen in ears that had never
been implanted (up to 30%) 9, 10. Progression of these scars is
possible in the first couple of years after the extraction, which
can lead to more serious complications in the future if middle
ear ventilation remains poor – retraction pocket formation,
atelectasis, and cholesteatoma. According to our results, these
scars are in most cases minimal and without change, with rare
tendency of further development. After a longer follow-up pe-
riod, a significant number of these changes resolved.

Atrophic scars and pars flaccida retraction pockets were
not common in early postoperative period, and in adulthood
the occurrence was even lower. The observed low incidence
of development is probably due to the normalization of mid-
dle ear ventilation in most cases after implantation. These
changes are also considered to be complications of the dis-
ease itself by some authors 11.

Tympano(myringo)sclerosis is the second most common
complication. It represents hyaline degeneration and calcifica-
tion of the fibrous layer beyond the mucosa. In cases of reim-
plantation these changes appeared more frequently, and pro-
gressed in 10 of 42 cases in the first couple of years after the
intervention, which is in accordance with reported findings by
other authors 12. After this period, these scars become stabile
and permanent, and lose the tendency both of progression and
regression. It is debated in literature whether these changes are
sequelae of the disease itself or represent a complication of
previously implanted ventilation tube. The estimated risk ratio
for the development of myringosclerosis at the site of previ-
ously implanted ventilation tube is 24.5% 9.

In our opinion, persistent perforations, in half of the
cases when they are “dry”, with normal otomicroscopic
findings in the tympanic cavity, represent the treatment op-
timum because they allow for prolonged aeration. The re-
ported prevalence of this complication in the literature is
around 3% 13. In these cases, myringoplasty should be de-
layed until the adolescent period, with regular follow-ups. In
cases of chronic otitis or cholesteatoma development, the
surgery should be performed earlier.

The observed causal connection between the ventilation
tube insertion and latter occurrence of cholesteatoma in 2 cases
is still unsolved. The possible causes are epithelial migration in
tympanic cavity over the edges of the perforation and retraction
pocket formation on the atrophic tympanic membrane after the
extraction. The prevalence of this serious complication is re-
ported to be 1.1% 14. It is considered that implantation of ven-
tilation tubes can be complicated by the development of cho-

Table 1
Complications 3–8 years and 22–27 years after the implantation

Ear, n (%)Complications after 3–8 years after 22–27 years
Atrophy of the eardrum 48 (29.09) 15 (10.71)
Tympanosclerosis 42 (25.45) 35 (25.00)
Persistent perforation 11 (6.66) 3 (2.14)
Retraction 6 (3.63) 2 (1.42)
Granulation tissue 3 (1.81) /  /
Sensorineural hearing loss 3 (1.81) 3 (2.14)
Cholesteatoma 2 (1.21) /  /
No complications 80 (48.48) 76 (54.28)
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lesteatoma or it is a sequelae of the disease itself. The incidence
of cholesteatoma formation is significantly higher in patients
with poor Eustachian tube function. The development of cho-
lesteatoma is most probably sequelae of both the disease and
surgical intervention. Although a serious complication, chronic
otitis can be managed and stabilized till adulthood if diagnosed
and surgically treated in a timely manner.

Conclusion

The incidence of complications after ventilation tube
implantation is very high, reaching 51% in our cases, but

they are mostly mild with no significant pathological or
functional consequences. Atrophy and tympano (myringo)
sclerosis are the most common complications. Several years
after the intervention, these changes can progress, but they
tend to stabilize as time passes. Persisting perforations, cho-
lesteatoma and sensorineural hearing loss are uncommon but
serious complications that require surgical treatment. Con-
sidering that myringocentesis with ventilation tube implanta-
tion leads to functional and morphological healing of the ear
and that serious complications are rare, this intervention still
represents treatment of choice for chronic otitis media with
effusion.
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Abstract

Background/Aim. Environmental factors may influence the
disease activity in patients with relapsing-remitting multiple
sclerosis (MS). The aim of this study was to evaluate the in-
fluence of air pollution and seasonal climate factors of any on
number of relapses in MS patients during a consecutive 5
years of observation. Methods. We retrospectively analyzed
data of MS patients from the town of Niš, hospitalized at the
Clinic of Neurology, Clinical Center Niš, Serbia, from 2005 to
2009. Climate data: mean daily sun shining; mean monthly
sun shining, mean whole daily cloudiness, daily cloudiness at
7 a.m, 2 p.m. and 9 p.m. and air pollution expressed by NSR
(New Source Review) were obtained from the Meteorology
Observatory Niš. Results. During a 5-year of observation
there were 260 relapses in 101 MS patients. The number of
relapses showed a significantly negative correlation with the
number of days with NSR < 2 (  = -0.31; p < 0.01) and a
positive correlation with the mean whole daily cloudiness
(p < 0.05), mean daily cloudiness at 7 a.m. (p < 0.05) and 2
p.m. (p < 0.01). We found a significantlly positive correlation
(p < 0.05) between the reduced number of relapses during the
period of high vitamin D season, i.e. July–October. There
was a statistically significant increase (p < 0.01) of the number
of relapses during spring (  = 6.53; SD = 3.98) compared to
the other three seasons. The joint presence of lower number
of days with NSR < 2 during low vitamin D season (January–
April) correlated with a statistically significant increase of the
number of relapses in MS patients (F = 5.06, p < 0.01). Con-
clusion. The obtained results confirmed the influence of air
pollution and climate seasonal conditions on disease relapses
in MS patients based on a long-term observation.  Lower
numbers of days with low air pollution during the periods
with low vitamin D (January–April), especially with increased
cloudiness at 2 p.m, induce a higher risk of MS relapses in
southern continental parts of Europe.

Key words:
multiple sclerosis; recurrence; air pollution; climate;
sunlight; vitamin d.

Apstrakt

Uvod/Cilj. Nekoliko istraživanja ukazalo je na mogu nost uti-
caja klimatskih faktora na aktivnost bolesti u relapsno-
remitentnoj multiploj sklerozi (MS). Cilj istraživanja bio je da se
ispita uticaj zaga enja vazduha i sezonskih klimatskih faktora na
pojavu relapsa bolesti u dužem vremenskom periodu. Metode.
Retrospektivno i detaljno statisti ki analizirali smo podatke o
broju relapsa MS bolesnika iz Niša i okoline, hospitalizovanih u
Klinici za neurologiju Klini kog centra Niš, od 2005. do 2009.
godine. Pra eni su klimatski faktori: srednja mese na osun a-
nost, srednja dnevna obla nost, dnevna obla nost u 7, 14 i 19
asova i stepen zaga enja vazduha meren po metodu New Source

Review (NSR), a na osnovu podataka Meteorološke stanice Niš.
Rezultati. Tokom pet godina pra enja 101 bolesnika registro-
vano je 260 relapsa MS ija pojava je imala statisti ki zna ajnu
negativnu korelaciju sa brojem dana sa niskim nivoom zaga e-
nja vazduha, NSR < 2 (  = -0,31 p < 0,01) i pozitivnu korelaciju
sa pove anim brojem dana sa pove anom ukupnom dnevnom
obla noš u (p < 0,05), kao i obla noš u u 7 (p < 0,05) i 14 aso-
va (p < 0,01).  Prose an broj dana sa NSR > 8  bio je statisti ki
zna ajno ve i od broja dana sa NSR < 2 tokom 2005, 2006 i
2009. (p < 0,05). U periodu visokog nivoa viatamina D (jul–ok-
tobar) utvr ena je statisti ki zna ajna korelacija sa sniženjem
u estalosti relapsa (p < 0.05). Broj relapse u prole e (  = 6,53;
SD = 3,98) bio je statisti ki zna ajno ve i (p < 0,01) u odnosu
na leto (  = 3,27; SD = 2,49), jesen (  = 2,93; SD = 1,62) i zimu
(  = 4,60; SD = 2,64). U periodima karakteristi nim za snižene
nivoe vitamina D (januar–april), uz istovremeno prisustvo
NSR < 2 prime en je statisti ki zna ajan porast broja relapsa
MS (F = 5.06, p < 0,01). Zaklju ak. Tokom dužeg vremenskog
perioda klimatski faktori uti u na aktivnost MS. Ve i broj dana
sa pove anom zaga enoš u vazduha u sezoni niskog nivoa vi-
tamina D (januar–april), posebno u slu aju pove ane obla nosti
u 14 asova, zna ajno pove avaju rizik od pojave relapsa MS u
jugoisto nim kontinentalnim delovima Evrope.

Klju ne re i:
multipla skleroza; recidiv; vazduh, zaga enje; klima;
sun eva svetlost; vitamin d.
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Introduction

Multiple sclerosis (MS) is a chronic immune-mediated
inflammatory-demyelinating disease of the central nervous
system (CNS). It is postulated that, beside genetic suscepti-
bility, environmental factors may play a crucial role in the
disease origin 1. Epidemiological studies have found that risk
to develop MS and the disease prevalence is enhanced with
the latitude and by changing the residence from the equator to
northern areas 2, 3. The inverse correlation between risk to de-
velop MS and previous sunshine exposure is found in several
studies in the USA 4, Norway 5, Canada 6 and Australia 7.

Environmental factors also can have impact on the dis-
ease activity influencing relapse triggering1 and the disease
seasonal variability 8–11. A higher frequency of relapses is often
associated with lower vitamin D serum levels, lower sunshine
ultraviolet (UV) radiation exposition and high frequency of in-
fections 11. UV radiation is the prime determinant of the cir-
culated serum vitamin D level and it highly depends on the re-
gional weather conditions12.  Soilu-Hanninen et al.13 have
found that lower serum vitamin D level during relapse could
be in relation to remission in MS patients while Simpson et
al.14 have shown that higher vitamin D serum levels are asso-
ciated with lower relapse risk in MS patients.

The effects of air pollution on the pulmonary and car-
diovascular systems have been well-established in a series of
major epidemiological and observational studies, but newer
data indicated a possible association with diseases of the
CNS, including stroke, Alzheimer's disease, Parkinson's dis-
ease and neurodevelopmental disorders. Emerging evidence
indicated that air pollution could provoke neuroinflamma-
tion, oxidative stress, microglial activation, cerebrovascular
dysfunction and alterations in the blood-brain barrier 15.  Air
pollution and poor air quality are related to the risk of multi-
ple sclerosis in women, as well as exacerbation of symptoms
as shown in a study correlating outdoor air particulate matter
(PM) and the occurrence of MS in women in the Atlanta
area. PM is a particulate matter from smoke, dirt and dust
from factories, farming and roads, mold, spores, and pollen
and can affect the immune system making those exposed
more susceptible to infections. PM has an influence on sys-
temic immune response and inflammation. Ambient air pol-
lutants are known to induce systemic immune responses and
to enhance existing peripheral inflammation. Ambient air
quality and monthly MS relapse occurrence in south-western
Finland were compared showing that the risk of relapse was
by over fourfold increased when the concentration of PM
was at the highest quartile 16, 17.

The majority of other investigated climate factors
(maximal and minimal air temperature, air humidity, level of
precipitations or atmospheric pressure) did not show a signifi-
cant correlation with the relapse frequency in MS patients 18–20.

There are only few studies investigating this topic and
increasing queries from MS patients. Since geographic de-
terminants and country industrial and economic development
can influence the obtained results, it is necessary to investi-
gate insolation, air pollution and other climate factors on MS
in different parts of the world to gather conclusive informa-

tion.  This is why the aim of this study was to investigate if
there is a correlation between the frequency of relapses in
MS patients during the year and climate factors which may
influence sunshine accessibility.

Methods

This cross-sectional retrospective study included patients
with the established diagnosis of MS with relapsing-remitting
disease course according to the McDonald criteria 21 inde-
pendently on disease duration.  We analyzed the disease activ-
ity expressed through the relapse frequency in patients hospi-
talized at the Clinic of Neurology, Clinical Center Niš, Serbia
(referral institution covering the area with ~ 2 million inhabi-
tants) from 2005 to 2009.  Serbia is a typical non-EU devel-
oping country at the southern Europe with typical four sea-
sonal climates. Only patients settled in the urban parts and ru-
ral suburbs, of the Niš municipality localized in south-east
Serbia (43.3000°N, 21.9000°E) were enrolled into the study.

The exclusion criteria were treatment with immuno-
modulatory drugs during the observational period and clear
evidences of proceeding infection prior to disease relapse. MS
relapse was defined as the onset of new objective neurological
symptoms/signs or worsening of existing neurological disabil-
ity, not accompanied by metabolic changes, fever or other
signs of infection, and lasting for a period of at least 48 h ac-
companied by objective change of at least 0.5 in the EDSS 22

score.  The diagnosis of MS relapses was established by the
neurologist – MS specialist. We analyzed the annual distribu-
tion of relapses recorded during 12 months of the year. The
study design was approved by the local Ethic Committee and
performed in accordance with the Declaration of Helsinki.

Sunshine accessibility was evaluated by the records of
meteorology data from the Meteorology Observatory Niš.
Over the 5 years (2005–2009) each month we collected
monthly data about: mean sun shining expressed by the num-
ber of daily sunny hours; monthly sun shining (total hours
number); mean whole daily cloudiness; daily cloudiness at 7
am, 2 pm and 9 pm expressed as one tenth (1/10) of the
cloudiness of the visible sky and the air pollution expressed by
direct air pollutions and their precursors measured as recom-
mended by Environmental Protection Agency (EPA) and its
New Source Review (NSR) permits 23. Air pollution was ex-
pressed by the number of days with NSR less than two (low
level of air pollution) and the number of days with NSR more
than eight (high level of air pollution).

Several epidemiologic studies have shown  that there
are seasonal, month by month, variations in vitamin D levels
not corresponding with classic climate periods that could be
divided in three seasons: low (January–April), high (July–
October) and medium (May, June, November, December).
We used this definition to additionally stratify our data in
addition to classic seasonal periods 24–26.

Statistical analysis was performed using Spearman`s co-
efficient of linear correlation to find a potential correlative
connection between the number of monthly relapses and ex-
amined parameters. We have used ANOVA test (one way and
two way) to test the influence of environmental parameters on
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the number of relapses during the seasons and performed con-
sequent post hoc analysis of the multiple comparisons by
Tamhane test. To evaluate monthly variations in relapse num-
ber we performed Kolmogorov-Smirnov test to check normal-
ity of sample parameters within a 5-year observational period.

Results

Out of 230 MS patients hospitalized at our Clinic who
had 497 disease relapses, the inclusion criteria were met in
101 patients, settled in the town of Niš and its suburbs, with
260 relapses recorded during a 5-year observational period.
There were 22 males and 79 females with the average age
39.3 years (18–60 years) with no statistically significant dif-
ferences in age. There were 74 patients settled in the urban
parts of Niš and 27 patients settled in rural suburbs. We did
not found any statistically significant differences in monthly
number of relapses between sexes, nor between the patients
settled in rural and urban environment.

The average number of relapses by month and year dur-
ing the investigated seasonal periods, is shown in Figure 1.
The cumulative number of relapses (during 5 years of obser-
vation) ranked according to seasonal periods with high, me-
dium and low levels of vitamin D (according to Bell et al. 24)
was significantly higher in the period with low vitamin D level
compared to other two seasonal periods (p < 0.01) as shown in
Figure 1. We found a significant positive correlation (p < 0.05)
between reduced number of relapses during the period of high
vitamin D season 24 i.e. July–October. Statistical analysis using

2 test to calculate the difference between the  expected and
observed number of relapses during seasonal periods with
high, medium and low vitamin D levels, showed a significant
decrease in the number of relapses during the season defined

as high vitamin D season (Table 1). Correlation analysis used
to compare the number of relapses in different classic climate
seasons showed the influence of seasonal variations on the re-
lapse number during a 5-year observational period with a sta-
tistically significant increase (p < 0.01) relapses of number
during spring (  = 6.53; SD = 3.98) compared to the other
three seasons: summer (  = 3.27; SD = 2.49), autumn (  =
2.93; SD = 1.62) and winter (  = 4.60; SD = 2.64).

Air pollution data (Figure 2) analysis showed the that
average number of days per month with NSR > 8, during the

Fig. 1 – Relapse rate by months and years according to the seasonal periods
Y-axis – absolute number of relapses; X-axis – months during year;  – sum of relapses; x – mean number of relapses.

Table 1
Number of relapses during the periods according to vitamin D level

Relapse number (sum 2005–2009)Annual period according to vitamin D levels observed expected other
Low vitamin D 122 86.7 35.3
Medium vitamin D 76 86.7 -10.7
High vitamin D 62 86.7 -24.7

 2005–2009 260
2 = 22.77 ; df 2 ; p < 0.001.

Fig. 2 – Correlation of the average number of relapses with
air pollution and climate factors during the observational

period (5 years)
Left Y axis – absolute number of values for parameters investigated: the

mean sun shining expressed by the number of daily sunny hours, mean whole
daily cloudiness expressed as one tenth (1/10) of cloudiness of the visible sky,

air pollution expressed by direct air pollutions and their precursors meas-
ured as recommended by the Environmental Protection Agency (EPA) and

its New Source Review (NSR) permits; Right Y-axis – average number of re-
lapses per year;  * - statistically significant correlation (p < 0.01).
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observational period, was higher than the number of days
with NSR < 2 with a statistically significant difference in
2005, 2006 and 2009 (p < 0.05). The number of relapses
showed a significantly negative correlation with the number
of days with NSR < 2 (  = -0.31; p < 0.01), indicating the in-
creased number of relapses during the periods with small
number of days with low air pollution. ANOVA test and the
consequent post hoc analysis of multiple comparisons using
the Tamhen test showed a joint presence of two factors, i.e.
low number of days with NSR < 2 during the low vitamin D
season (January–April) inducing statistically significant in-
crease in the number of relapses in MS patients (F = 5.06,
p < 0,01).

The mean daily sun shining expressed by the number of
daily sunny hours and the mean whole daily cloudiness ex-
pressed through one tenth part of the visible sky was stabile
during the observation (Figure 2). Both sunshine parameters
measured (the number of sunshine hours per day and the
sum of sunshine hours/day/months) did not influenced the
number of relapses recorded.

The results of Spearman’s linear correlation analysis
between the number of monthly relapses and the examined
climate parameters are presented in Table 2. Monthly relapse

number showed a statistically significant positive correlation
with the mean whole daily cloudiness (p < 0.05), the mean
daily cloudiness at 7 am (p < 0.05) and mean daily cloudi-
ness at 2 pm (p < 0.01).

Discussion

There are several ambient environmental factors most
frequently considered to influence different relapse rates in
MS patients such as sun shining, rainfall, ozone or air pollu-
tion 17 and cycle fluctuations of infections11. Tremlett et al. 11

investigated a connection between MS and ambient factors
and found a significant connection between the relapse rate
and UV radiation induced erythemal level. Instead of cloudi-
ness they analyzed the level of rainfall and did not find any
statistically significant connection. The same study analyzed
the influence of air pollution (expressed by aerodynamic
particulate of a defined diameter – PM10) on the relapse rate
and could not finding clear statistical connection.

The results of our study did not confirm any connection
between the disease activity and direct sunshine accessibility

measured by the number of sunshine hours per day and the
sum of sunshine hours/day/months but showed the indirect
connection with sunshine accessibility through the degree of
cloudiness. The first connection between sun shining and MS
was pointed out by Sir Donald Acheson et al. 4 in 1960 while
later findings pointed out that sunshine influence on MS is
indirect and correlate with vitamin D levels and its immu-
nomodulatory effects. Immunomodulatory effects of vitamin
D in MS were confirmed by the results of experimental and
human investigations 27–30. The influence of vitamin D on
MS even could be independent from the level of sunshining
which has been confirmed by epidemiological studies in Es-
kim populations who should have high risk for MS according
to the low level of sunshining, but have been found to have
low MS morbidity 31. Nevertheless some recent studies have
shown evidence that sunshine supress the clinical signs of
animal model of MS – experimental autoimmune encepha-
lomyelitis independent on vitamin D level 32.

According to the fact that sunshine UV accessibility is
not determined only by insolation intensity and duration but
also by the structures on the sunshine way to the earth, this re-
sult may be explained by a higher absorption and/or scattering
of sunshine UV rays by clouds and air pollutants 33–35. Our

finding of a statistically significant correlation between the
number of relapses and the mean whole daily cloudiness,
mean daily cloudiness at 7 a.m. and 2 p.m. and the degree of
air pollution (lower number of monthly days with NSR <  2) is
in accordance with this.

There are numerous studies with controversial results
about seasonal variation in the MS disease activity. Some
of them have found the presence of seasonal variability in
the number of relapses in MS patients 8–11, 36, 37 while other
did not find a clear seasonal character of the disease 18, 38, 39.
Embry et al.40 study supported the finding of seasonal
fluctuations by a correalation with the number of gadolin-
ium contrast enhancing lesions on MRI which tend to get
lower in the period when serum 25(OH)D is higher which
is in accordance with the findings of seasonal variations  in
vitamin D levels (beeing lower during winter and higher
during summer) 41.

Our results clearly demonstrated statistically signifi-
cant increase in the number of relapses during spring
compared to the other three seasons: summer, autumn and
winter during 5 years of observation. This confirmed the

Table 2
Correlations of the monthly number of relapses with the investigated climate factors
Climate factors p
Mean sun shining (number of hours/day) -0.18 0.1809
Monthly sun shining (sum of hours/day/months) -0.18 0.1796
Daily cloudiness (as 1/10 of the visible sky) 0.29 0.0240*

Mean daily cloudness (at 7 am as 1/10 of the visible sky) 0.28 0.0325*

Mean daily cloudness (at 2 pm as 1/10 of the visible sky) 0.34 0.0074#

Mean daily cloudness (at 9 pm as 1/10 of the visible sky) 0.24 0.0655
Number of days/year with NSR < 2 -0.32 0.0115#

Number of days/year with NSR > 8 0.21 0.1081
NSR – New Source Review;  - correlation coefficient; *- p < 0.05; # - p < 0.01.
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findings of Tremllet et al. 11 who have found a lower fre-
quency of relapse appearing in summer than in winter in
the context of the evident positive correlation between se-
rum levels of vitamin D and relapse frequency, but also in
the context of a higher frequency of upper respiratory
tract infections. On the other hand,  our results support
observations that the classic climate four-season approach
do not necessarily correlate with the influence of vitamin
D since there is almost a 2-month difference between
25(OH)D decrease and the appearance of MS worsening
or increased number of relapses and vice versa 40. This
was the main reason why we decided to implement two
types of season division approaches: classic climate sea-
sons and seasons according to the average levels of vita-
min D 24–26. Both approaches showed a significant sea-
sonal influence on MS relapse rate but only seasonal
variations according to the average levels of vitamin D
showed a significant joint impact with cloudiness and air
pollution on disease relapse rates during 5 years of obser-
vation. Unfortunately, one of the main biases of our study
was unavailability of patient’s blood samples, due to ret-
rospective nature of the study, to tests real levels of
25(OH) D in our patient cohort.

Conclusion

The impact of air pollution on MS relapse rate, found in
our study is in accordance with a recent observation that air
pollution could influence neuroinflammation, blood brain bar-
rier functions and neurodegenerative processes in the CNS. The
most important finding of our investigation is that a lower num-
ber of days with low air pollution during the periods with low
vitamin D (January–April), especially with increased cloudiness
at 2 p.m, increase risk of MS relapses in the southern continental
parts of Europe. Because of this and with respect to conflicting
data about seasonal variations (with unclear definition of vita-
min D seasonal impact) and the influence of sun shining, cli-
mate factors and air pollution, in conclusion we would suggest
that further studies investigating any of these factors role in MS,
should always take into account the joint effect of several envi-
ronmental factors through a longer time period.

Acknowledgement

The authors of the manuscript are grateful to the per-
sonnel of Meteorology Observatory Niš for their help in
collecting data and for the permission to use their meteorol-
ogy data in this investigation.

R E F E R E N C E S

1. Ebers GC. Environmental factors and multiple sclerosis. Lan-
cet Neurol 2008; 7(3): 268 77.

2. Gale CR, Martyn CN. Migrant studies in multiple sclerosis.
Prog Neurobiol 1995; 47(4 5): 425 48.

3. Kurtzke JF. MS epidemiology worldwide. One view of current
status. Acta Neurol Scand 1995; 91(Suppl 161): 23 33.

4. Acheson ED, Bachrach CA, Wright FM. Some comments on the
relationship of the distribution of multiple sclerosis to latitude,
solar radiation, and other variables. Acta Psychiatr Scand Suppl
1960; 35(147): 132 47.

5. Kampman MT, Wilsgaard T, Mellgren SI. Outdoor activities and
diet in childhood and adolescence relate to MS risk above the
Arctic Circle. J Neurol 2007; 254(4): 471 7.

6. Smolders J, Damoiseaux J, Menheere P, Hupperts R. Vitamin D as
an immune modulator in multiple sclerosis, a review. J Neu-
roimmunol 2008; 194(1 2): 7 17.

7. Dwyer T, van der Mei I, Ponsonby AL, Taylor BV, Stankovich J,
Mckay JD, et al.  Melanocortin 1 receptor genotype, past envi-
ronmental sun exposure, and risk of multiple sclerosis. Neu-
rology 2008; 71(3): 583 9.

8. Auer DP, Schumann EM, Kümpfel T, Gössl C, Trenkwalder C. Seasonal
fluctuations of gadolinium-enhancing magnetic resonance imaging
lesions in multiple sclerosis. Ann Neurol 2000; 47(2): 276 7.

9. Ogawa G, Mochizuki H, Kanzaki M, Kaida K, Motoyoshi K, Kama-
kura K. Seasonal variation of multiple sclerosis exacerbations
in Japan. Neurol Sci 2004; 24(6): 417 9.

10. Abella-Corral J, Prieto JM, Dapena-Bolaño D, Iglesias-Gómez S,
Noya-García M, Lema M. Seasonal variations in the outbreaks in
patients with multiple sclerosis. Rev Neurol 2005; 40(7):
394 6. (Spanish)

11. Tremlett H, van der Mei IA, Pittas F, Blizzard L, Paley G, Mesaros
D, Ponsonby A. Monthly Ambient Sunlight, Infections and Re-
lapse Rates in Multiple Sclerosis. Neuroepidemiology 2008;
31(4): 271 9.

12. Sayers A, Tilling K, Boucher BJ, Noonan K, Tobias JH. Predicting
ambient ultraviolet from routine meteorological data; its po-

tential use as an instrumental variable for vitamin D status in
pregnancy in a longitudinal birth cohort in the UK. Int J Epi-
demiol 2009; 38(6): 1681 8.

13. Soilu-Hänninen M, Airas L, Mononen I, Heikkilä A, Viljanen M,
Hänninen A. 25-Hydroxyvitamin D levels in serum at the onset
of multiple sclerosis. Mult Scler 2005; 11(3): 266 71.

14. Simpson S, Taylor B, Blizzard L, Ponsonby A, Pittas F, Tremlett H,
van der Mei I. Higher 25-hydroxyvitamin D is associated with
lower relapse risk in multiple sclerosis. Ann Neurol 2010;
68(2): 193 203.

15. Genc S, Zadeoglulari Z, Fuss HS, Genc K. The Adverse Effects of
Air Pollution on the Nervous System. J Toxicol 2012; 2012:
782462.

16. Gregory A, Shendell DG, Okosun IS, Gieseker KE. Multiple Scle-
rosis disease distribution and potential impact of environ-
mental air pollutants in Georgia. Sci Total Environ 2008;
396(1): 42 51.

17. Oikonen M, Laaksonen M, Laippala P, Oksaranta O, Lilius EM,
Lindgren S, et al. Ambient air quality and occurrence of multi-
ple sclerosis relapse. Neuroepidemiology 2003; 22(1): 95 9.

18. Fonseca AC, Costa J, Cordeiro C, Geraldes R, de Sá J. Influence of
climatic factors in the incidence of multiple sclerosis relapses
in a Portuguese population. Eur J Neurol 2009; 16(4): 537 9.

19. Guerrero-Peral AL, Carrasco-Cavia E, Diez-Gonzalez S, Fernandez
MJ, Martin-Polo JM, Bueno-Rodriguez V. Seasonal analysis of out-
breaks of multiple sclerosis and their relation to different clima-
tologic variables. Rev Neurol 2005; 41(7): 446 8. (Spanish)

20. O'Reilly MA, O'Reilly PM. Temporal Influences on Relapses of
Multiple Sclerosis. Eur Neurol 1991; 31(6): 391 5.

21. Polman CH, Reingold SC, Edan G, Filippi M, Hartung H, Kappos
L, et al. Diagnostic criteria for multiple sclerosis: 2005 revi-
sions to the “McDonald Criteria”. Ann Neurol 2005; 58(6):
840 6.

22. Kurtzke JF. Rating neurologic impairment in multiple sclerosis:
an expanded disability status scale (EDSS). Neurology 1983;
33(11): 1444 52.



Volumen 72, Broj 1 VOJNOSANITETSKI PREGLED Strana 49

Vojinovi  S, et al. Vojnosanit Pregl 2015; 72(1). 44–49.

23. EPA New Source Review. Regulations and Standards. Avail-
able from: http://www.epa.gov/nsr/index.html

24. Bell GS, Peacock JL, Sander JW. Seasonality as a risk factor for
sudden unexpected death in epilepsy: a study in a large cohort.
Epilepsia 2010; 51(5): 773 6.

25. Shoben AB, Kestenbaum B, Levin G, Hoofnagle AN, Psaty BM, Sis-
covick DS, et al.  Seasonal Variation in 25-Hydroxyvitamin D
Concentrations in the Cardiovascular Health Study. Am J Epi-
demiol 2011; 174(12): 1363 72.

26. Kasahara AK, Singh RJ, Noymer A. Vitamin D (25OHD) Se-
rum Seasonality in the United States. PloS One 2013; 8(6):
e65785.

27. Vojinovi  S, Vojinovic J, Cosic V, Savic V. Effects of alfacalci-
dol therapy on serum cytokine levels in patients with multi-
ple sclerosis. Srp Arh Celok Lek 2005; 133(Suppl 2): 124 8.
(Serbian)

28. Pedersen LB, Nashold FE, Spach KM, Hayes CE. 1,25-
dihydroxyvitamin D3 reverses experimental autoimmune en-
cephalomyelitis by inhibiting chemokine synthesis and mono-
cyte trafficking. J Neurosci Res 2007; 85(11): 2480 90.

29. Raghuwanshi A, Joshi SS, Christakos S. Vitamin D and multiple
sclerosis. J Cell Bioch 2008; 105(2): 338 43.

30. Correale J, Ysrraelit MC, Gaitán MI. Immunomodulatory effects
of Vitamin D in multiple sclerosis. Brain 2009; 132(Pt 5):
1146 60.

31. Gillie O. A new government policy is needed for sunlight and
vitamin D. Br J Dermatol 2006; 154(5): 1052 61.

32. Becklund BR, Severson KS, Vang SV, DeLuca HF. UV radiation
suppresses experimental autoimmune encephalomyelitis inde-
pendent of vitamin D production. Proc Natl Acad Sci U S A
2010; 107(14): 6418 23.

33. Koepke P. Radiative models for the evaluation of the UV radia-
tion at the ground. Radiat Prot Dosimetry 2009; 137(3 4):
188 92.

34. Feister U, Laschewski G, Grewe R. UV index forecasts and meas-
urements of health-effective radiation. J Photochem Photobiol
B 2011; 102(1): 55 68.

35. Turnbull DJ, Parisi AV, Schouten PW. Empirical evaluation of
global vitamin D effective ultraviolet irradiances under cloudy
conditions for a subtropical southern hemisphere site. Radiat
Res 2010; 173(5): 703 8.

36. Bamford CR, Sibley WA, Thies C. Seasonal variation of multiple
sclerosis exacerbations in Arizona. Neurology 1983; 33(6):
697 701.

37. Wuthrich R, Rieder HP. The Seasonal Incidence of Multiple
Sclerosis in Switzerland. Eur Neurol 1970; 3(5): 257 64.

38. Koziol JA, Feng AC. Seasonal variations in exacerbations and
MRI parameters in relapsing-remitting multiple sclerosis. Neu-
roepidemiology 2004; 23(5): 217 23.

39. Tataru N, Vidal C, Decavel P, Berger E, Rumbach L. Limited im-
pact of the summer heat wave in France (2003) on hospital
admissions and relapses for multiple sclerosis. Neuroepidemi-
ology 2006; 27(1): 28 32.

40. Embry AF, Snowdon LR, Veith R. Vitamin D and Seasonal
Fluctuations of Gadolinium-Enhancing Magnetic Resonance
Imaging Lesions in Multiple Sclerosis. Ann Neurol 2000;
48(2): 271 2.

41. Szodoray P, Nakken B, Gaal J, Jonsson R, Szegedi A, Zold E, Bodo-
lay E. The Complex Role of Vitamin D in Autoimmune Dis-
eases. Scand J Immunol 2008; 68(3): 261 9.

Received on January 21, 2014.
Revised on February 19, 2014.

Accepted on February 20, 2014.
On Line-First April, 2014.



Strana 50 VOJNOSANITETSKI PREGLED Vojnosanit Pregl 2015; 72(1): 50–56.

Correspondence to: Denis Brajkovi , Department for Maxillofacial Surgery, Faculty of Medicine, Svetozara Markovi a 69, 34 000
Kragujevac, University of Kragujevac, Serbia. E-mail: denis.brajkovic@gmail.com

O R I G I N A L  A R T I C L E UDC: 617-089.5::616.314-089
DOI: 10.2298/VSP1501050B

Quality of analgesia after lower third molar surgery: A randomised,
double-blind study of levobupivacaine, bupivacaine and lidocaine with
epinephrine

Kvalitet analgezije nakon hirurškog va enja donjih umnjaka: randomizovana,
duplo slepa studija efikasnosti levobupivakaina, bupivakaina i lidokaina sa
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Abstract

Background/Aim. Surgical extraction of lower third mo-
lars is followed by mild or severe postoperative pain which
peaks at maximal intensity in the first 12 hours and has a
significant impact on a patient’s postoperative quality of life.
The use of long-acting local anaesthetics is a promising
strategy to improve postoperative analgesia. The aim of the
present study was to investigate analgesic parameters and
patient satisfaction after using 0.5% levobupivacaine
(Lbup), 0.5% bupivacaine (Bup) and 2% lidocaine with epi-
nephrine 1:80,000 (Lid + Epi) for an inferior alveolar nerve
block following lower third molar surgery. Methods. A to-
tal of 102 patients (ASA I) were divided into three groups,
each of which received either 3 mL of Lbup, Bup or Lid +
Epi. The intensity of postoperative analgesia was measured
using a verbal rating scale (VRS). The total amounts of res-
cue analgesics were recorded on the first and during seven
postoperative days. Patients satisfaction was noted using a
modified verbal scales. Results. A significantly higher level

of postoperative pain was recorded in Lid + Epi group
compared to Bup and Lbup groups. No significant differ-
ences were seen between Bup and Lbup, but a significant
reduction in the need for rescue analgesics was seen post-
operatively in both Lbup and Bup (50%) in comparison
with Lid + Epi (80%) in the first 24 hours. The same sig-
nificant trend in rescue analgesic consumption was recorded
for seven postoperative days. Patients’ overall satisfaction
was significantly lower for Lid + Epi (10%) than for Lbup
(56%) and Bup (52%). Conclusion. The use of a new and
long-acting local anaesthetic 0.5% levobupivacaine is clini-
cally relevant and effective for an inferior alveolar nerve
block and postoperative pain control after third molar sur-
gery. In our study Lbup and Bup controled postoperative
pain more efficiently after lower third molar surgery com-
pared to Lid + Epi.

Key words:
tooth extraction; molar, third; bupivacaine; lidocaine;
anesthesia, dental; pain, postoperative; questionaires.

Apstrakt

Uvod/Cilj. Hirurško va enje donjih impaktiranih umnjaka
pra eno je bolom umerenog do jakog intenziteta, sa maksi-
malnim intenzitetom tokom prvih 12 sati, koji ima zna ajan
uticaj na kvalitet života pacijenata u postoperativnom perio-
du. Upotreba dugodeluju ih lokalnih anestetika predstavlja
obe avaju u strategiju za poboljšanje postoperativne analge-
zije. Cilj ove studije bio je da se ispitaju analgeti ki parametri
i zadovoljstvo pacijenata postignutom analgezijom u posto-
perativnom periodu nakon primene 0,5% levobupivakaina
(Lbup), 0,5% bupivakaina (Bup) i 2% lidokaina sa epinefri-
nom (1: 80,000) (Lid + Epi) za sprovodnu anesteziju donjeg

alveolarnog nerva prilikom hirurškog va enja donjih umnja-
ka. Metode. Ukupno 102 pacijenta (ASA I) bila su podelje-
na u tri grupe u zavisnosti od primljenog anestetika: 3 mL
Lbup, 3 mL Bup ili 3 mL Lid + Epi. Intenzitet postoperati-
vne analgezije registrovan je primenom verbalne rangiraju e
skale (VRS). Zabeležena je ukupna koli ina primenjenih
analgetika nakon prvog i sedmog postoperativnog dana.
Zadovoljstvo pacijenata ocenjivano je na osnovu modifiko-
vanih verbalnih skala. Rezultati. Zna ajno ja i intenzitet
postoperativnog bola zabeležen je u grupi Lid + Epi, u po-
re enju sa grupama Lbup i Bup. Zna ajno smanjenje potre-
be za analgeticima u postoperativnom periodu zabeleženo u
grupama Lbup i Bup (50%) u pore enju sa grupom Lid +



Volumen 72, Broj 1 VOJNOSANITETSKI PREGLED Strana 51

Brajkovi  D, et al. Vojnosanit Pregl 2015; 72(1): 50–56.

Epi (80%) nakon 24 asa. Zna ajno smanjenje potrebe za
postoperativnim analgeticima u grupama Lbup i Bup zabe-
leženo je i nakon 7 dana. Potpuno zadovoljstvo pacijenata
postignutom analgezijom bilo je zna ajno slabije u grupi Lid
+ Epi (10%) u pore enju sa grupama Lbup (56%) i Bup
(52%). Zaklju ak. Upotreba novog dugodeluju eg lokalnog
anestetika 0,5% levobupivakaina klini ki je relevantna i efi-
kasna za sprovodnu anesteziju donjeg alveolarnog nerva i

kontrolu postoperativnog bola nakon hirurškog va enja do-
njih umnjaka. U našoj studiji Lbup i Bup bili su efikasniji u
kontroli postoperativnog bola nakon hirurškog va enja do-
njih umnjaka u pore enju sa Lid + Epi.

Klju ne re i:
zub, ekstrakcija; umnjaci; bupivakain; lidokain;
anestezija, stomatološka; bol, postoperativni; upitnici.

Introduction

Surgical extraction of impacted lower third molars is
considered the standard clinical model in pain studies, due to
the evidence of moderate to severe postoperative pain which
leads to increased pain perception and causes patient dissatis-
faction 1. Postoperative pain levels have also been found to
have a significant impact on the quality of life after third
molar surgery 2. Thus, the successful control of postoperative
pain is a prerequisite for general patient compliance with
oral-surgical procedures.

The standard protocol for pain control in third molar sur-
gery involves the preoperative administration of local anaes-
thetics along with the intermediate action and postoperative
use of analgesics. However, intermediate anaesthetics are not
analgesics during the periods of the most intensive postopera-
tive pain experienced (6–8 hours), leading to the faster onset of
postoperative pain and increased consumption of postoperative
analgesics. Furthermore, any failure in postoperative pain
control may contribute to the develoment of central sensitisa-
tion 3, a state of hyperexcitability in the central nervous system
that may even persist for 30 days after third molar surgery 4. It
has been demonstrated that the use of long-acting local anaes-
thetics for the prolonged blockage of nociceptive impulses
arising from the site of surgery may be a promising strategy
for improving postoperative analgesia 5.

Bupivacaine (Bup) was a widely used, long-acting local
anaesthetic which provided relatively fast relief and prolonged
block anaesthesia and delayed onset of postoperative pain 6.
However, due to clinical reports citing life-threatening cardiac
issues and its neurotoxic effects, it became evident that bu-
pivacaine had a narrow safety margin, especially after an un-
wanted intravascular injection 7–10. On the other hand, levobu-
pivacaine (Lbup) is a long-acting local anaesthetic with
chemical and physical properties identical to bupivacaine but
with lower toxicity seen in in vitro, in vivo and human volun-
teer studies 11–14. Comparative clinical studies evaluating equ-
vivalent doses of 0.5% Lbup and Bup for peripheral nerve
blocks have suggested that clinical parameters were similar or
even better with 0.5% levobupivacaine 15–18. In dentistry, one
human volunteer study compared the anaesthetic properties of
0.5% Bup and 0.5% Lbup, both associated with epinephrine (1
: 200,000), and found no significant differences between the
two anaesthetics in achieving onset time and duration of soft
tissue and pulpal anaesthesia for an inferior alveolar nerve
block 19.

The aim of the study was to investigate analgesic pa-
rameters and patient satisfaction after using 0.5% Lbup,

0.5% Bup and 2% lidocaine with epinephrine (1 : 80,000)
(Lid + Epi) for inferior alveolar nerve block in patients un-
dergoing lower third molar surgery.

Methods

The study was performed at the Clinic for Oral Surgery,
Faculty of Dental Medicine, University of Belgrade, with in-
stitutional approval from the Ethical Commitee (No. 36/32).
The patients were classified as having physical status 1 ac-
cording to the American Society of Anesthesiologists (ASA)
classification. Exclusion criteria were: age under 18, preg-
nant women, nursing mothers, smokers, patients with any
signs of acute or chronic pain in the orofacial region and any
antibiotic or analgesic intake within seven days preopera-
tively. Specific inclusion criteria were patients with fully im-
pacted lower third molars (more than two-thirds of the crown
covered with alveolar bone, confirmed by radiographic
analysis) with no signs of acute pericoronitis or any acute in-
fection. The patients were studied using a double-blind, con-
trolled design and were randomly allocated to three groups
receiving either 3 mL of 2% lidocaine with 1 : 80,000 epi-
nephrine (Lidokain-Adrenalin 2%®, Galenika, Serbia) – Lid
+ Epi; 3 mL of 0.5% bupivacaine (Marcaine®, AstraZeneca,
United Kingdom) – Bup; 3 mL of 0.5% levobupivacaine
(Chirocaine®, Abbott, USA) – Lbup.

Random assignments were carried out by an independ-
ent investigator according to a computer-generated randomi-
sation list with sealed numbered envelopes. The patients re-
ceived a total of 3.0 mL of local anaesthetic in the following
manner: 2.0 mL for the inferior alveolar nerve block, 0.5 mL
for the lingual nerve block and 0.5 mL for the buccal nerve
block. No premedication was given. Since 0.5% Bup and
0.5% Lbup were not available in dental cartridges, they were
drawn from 10 and 20 mL vials by a clinical pharmacist not
involved in the study. The same surgeon performed all the
blocks. The time from the application of anaesthetic to the
beginning of surgery was limited to 15 minutes. If additional
anaesthesia was given due to a prolonged onset time or the
presence of intolerable intraoperative pain, anaesthesia was
considered unsuccessful and the patients were excluded from
the study. Additional anaesthesia was achieved by adminis-
tering 2% lidocaine with epinephrine (1 : 80,000) (Lidokain-
Adrenalin 2%®, Galenika, Serbia). At the end of surgery, the
patients were given a study questionnaire with detailed in-
structions for collecting the protocol parameters of postop-
erative analgesia. Regular postoperative follow-ups were
scheduled for the first and seventh days after the surgery.
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The questionnaires were returned back seven days after the
surgery, when the patients’ sutures were removed.

The postoperative analgesia protocol consisted of clear
instructions for analgesic consumption (ibuprofen 400 mg
per os, Brufen®, Galenika, Serbia) in the case of pain experi-
enced at the surgical site of moderate to severe intenstity,
identified at the level of  4 according to the Verbal Rating
Scale (VRS). The VRS consists of a list of six-point scale
phrases (0 – no pain; 1 – just notable pain; 2 – weak pain; 3 –
moderate pain; 4 – severe pain; 5 – excrutiating pain) which
represent the levels of pain intensity. The patients were in-
structed to grade pain intensity at fixed time points 2, 4, 6, 8,
12, 24 and 48 hours postoperativelly. Also, the patients were

instructed to record the total amount of analgesics taken in
the first 24 hours and over seven days postoperatively.

In order to evaluate the patients satisfaction with the
administered analgesia and the overall satisfaction with the
treatment, a five-point verbal scale was used: 1 – poor, 2 –
fair; 3 – good; 4 – very good; 5 – excellent. The patients
evaluated the duration of anaesthesia using a three-point ver-
bal scale: 1 – not enough; 2 – enough; 3 – too long.

Statistical analysis was performed using the statistical
software SPSS, version 18.0. The results were presented as the
mean ± standard deviation (SD), while 2 test was performed
to determine the differences in gender and the patient’s satis-
faction with the treatment and analgesia. Age, weight, the du-
ration of operative procedure and analgesic uptake were com-
pared using parametric one-way ANOVA with post-hoc Tu-
key test. When normal data distribution was not present, non-

parametric Kruskal-Wallis and Mann-Whitney tests were
used. The difference of p < 0.05 was considered significant.
The group size was estimated based on a pilot study. In order
for the study to have 80% power, with type I errors of 0.05 and
assumed differences detected at 40%, the total sample size re-
quired was 82 patients. The sample size was calculated using
the statistical program G*Power 3.1. (Heinrich-Heine-
University, Dusseldorf, Germany).

Results

The flow diagram demonstrates randomisation of patients
enrolled in the study (Figure 1). Initially, 125 patients were

examined but 102 met the enrollement criteria. The patients
were randomised into three groups of 34 each and received
either levobupivacaine, bupivacaine or lidocaine with epineph-
rine. Due to discontinued intervention and the lost of follow-
ups, 3, 7, and 7 patients from Lid + Epi, Bup and Lbup groups,
respectivelly, were excluded from the study. The subjects'
demographic and clinical data are summarised in Table 1.

There were statistically significant differences in post-
operative pain intensity among the three investigated groups
over 4 to 48 hours. Significantly higher levels of postopera-
tive pain were recorded in the Lid + Epi compared to the Bup
and Lbup groups at each time point. The patients in the Bup
and Lbup groups experienced similar postoperative pain in-
tensities except during the sixth hour, when pain levels were
significantly higher in the Bup cohort (Figure 2). In addition,
significantly more patients experienced moderate to severe

Assessed for eligibility (n = 125)

Enrolment

Excluded (n = 23)
Not meeting inclusion criteria (n = 20)
Refused to participate (n = 3)

Randomized
(n = 102)

 Allocation

Allocated to intervention
group  Lid + Epi (n = 34)
Received allocated
intervention (n = 34)

Allocated to intervention
group LBUP (n = 34)
Received allocated
intervention (n = 34)

Lost to follow-up (n = 1)
Discontinued intervention (n = 2)

Lost to follow-up (n = 4)
Discontinued intervention (n = 3)

 Follow-Up

  Analysis

Lost to follow-up (n = 3)
Discontinued intervention (n = 4)

Analyzed 2% Lid + Epi
 (n = 31)

Analyzed 0.5% BUP
 (n = 27)

Analyzed 0.5% LBUP
 (n = 27)
 (n=0)

Allocated to intervention
group  BUP (n = 34)
Received allocated
intervention (n = 34)

Fig. 1 – Flow diagram of randomization either 2% lidocaine with epinephrine (1 : 100,000) (Lid + Epi), 0.5% bupivacaine
(BUP) or 0.5% levobupivacaine (LBUP) for lower third molar surgery.
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Fig. 2 – Pain intensity according to the verbal rating scale
(VRS) after lower third molar surgery. Lid + Epi: 2% lidocaine
with 1 : 100,000 epinephrine; Bup: 0.5%  bupivacaine; Lbup:

0.5% levobupivacaine; VRS: verbal rating scale; *p < 0.05: Lid
+ Epi vs. 0.5% Bup, Lid + Epi vs. Lbup  (Kruskall-Wallis test,
Mann-Whitney U test); **p < 0.05: Bup vs. LBUP (Kruskall-

Wallis test, Mann-Whitney U test).

postoperative pain (VRS  4) in the Lid + Epi group for all
the measured time intervals (Table 2). A significant reduc-
tion in the need for rescue medication in the first 24 hours
postoperatively was seen in both the Lbup and Bup groups
(50% of patients required pain medication) as compared to
the Lid + Epi patient sample where 80% of patients required
pain medication (Table 3). A total analgesic consumption,
measured after the first 24 hours till the seventh day follow-
ing the surgical procedure was significantly less in the Lbup
and Bup groups compared to the Lid + Epi group (Table 3).

Regarding the patient’s satisfaction with the achieved
postoperative analgesia, 60% (16/27) and 63% (17/27) of
patients in the groups Bup and Lbup, respectively, declared
achieved analgesia as excellent, compared to 10% (3/31) in
the Lid + Epi group. This difference was statistically signifi-
cant (Figure 3). The five-point verbal scale measurement
showed that the mean score for the achieved analgesia was
3.00 ± 1.05, 4.52 ± 0.89 and 4.41 ± 0.91 in the Lid + Epi,
Bup and Lbup group, respectively (p < 0.05; Kruskal-Wallis
rank test), with a significant decrease in the Lid + Epi group
compared to both the Lbup and Bup groups [(p < 0.05,
Mann-Whitney test); (data on patient’s satisfaction with the

Table 2
Percentage of patients experiencing moderate-to-severe postoperative pain according to the verbal rating scale (VRS  4)

over 48-hour period after 2% lidocaine with 1 : 100,000 epinephrine (Lid + Epi), 0.5%  bupivacaine (Bup) and 0.5%
levobupivacaine (Lbup)

Groups 2h 4h* 6h* 8h* 12h* 24h* 48h*
Lid + Epi 6 16 48 42 35 26 16
Bup 0 4 11 15 4 4 4
Lbup 0 4 7 11 7 4 6

   *p < 0,05, 2 test.

Table 3
Postoperative analgesic consumption after anesthesia with 2% lidocaine with 1:100,000 epinephrine (Lid+ Epi), 0.5%

bupivacaine (Bup) and 0.5% levobupivacaine (Lbup)
Parameters Lid + Epi Bup Lbup
N1 25/30* 14/27 14/27
N2 29/30 20/30 21/30
Pain medcation 24 h (mg),  ± SD 1280 ± 450** 630 ± 243 543 ± 277
Pain medication 7 days (mg),  ± SD 3430 ± 1633** 1788 ± 832 1640 ± 759
N1 –  number of patients requiring pain medication during 24 hours; N2 – number of patients requiring pain medication during 7 days;
*p < 0.05 (Chi-square test), **p < 0.05 – Lid + Epi vs. Bup; Lid+Epi vs Lbup (One-way ANOVA, post hoc Tukey test).

Table 1
Patient's demographic and clinical data

Parameters Lid + Epi Bup Lbup
Number of patients 30 27 27
Female/Male, n 19/11 18/9 19/8
Age (years),  ± SD 23.6 ± 4.0 23,9 ± 3,5 24,4 ± 5,1
Weight (kg),  ± SD 67 ± 13 65 ± 12 68 ± 15
Impacted third molars, n 30 27 27
Duration of operation
(min),  ± SD

14.3 ± 4.2 13.3 ± 3.9 15.5 ± 4.5

Section of crown and roots
(yes/no), n

20/10 19/8 18/9

Bone removal, n
mesial 6 7 5
distal 16 18 19
oclusal 3 2 2
buccal 0 1 0
lingual

Lid + Epi : 2% lidocaine with 1 : 100,000 epinephrine; Bup : 0.5% bupivacaine; Lbup : 0.5% levobupivacaine.
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achieved postoperative analgesia are not presented)]. Re-
garding the patients’ evaluation of the duration of anaesthe-
sia, significantly more patients in the Lbup and Bup groups
(40% in both groups) found local anaesthesia lasted too long
in comparison to the Lid + Epi group  (13%) (Figure 4). The
patients’ overall satisfaction was significantly lower in the
Lid + Epi group (10% of patients declared an excellent level)
than in the Lbup (56% excellent) and Bup (52% excellent)
(Figure 5). The mean scores for overall satisfaction with the
treatment quality were 3.22 ± 0.65, 4.26 ± 0.75 and 4.48 ±
0.82 for the Lid + Epi, Bup and Lbup groups, respectively (p
< 0.05; Kruskal-Wallis rank test), with a significant decrease
in the Lid + Epi group compared to the other two groups [(p
< 0.05, Mann-Whitney test); (data for overall satisfaction are
not presented)].
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Fig. 4 – Subject’s satisfaction with the duration of anesthesia.
Lid  + Epi: 2% lidocaine with 1 : 100,000 epinephrine; Bup:
0.5% bupivacaine; Lbup: 0.5% levobupivacaine; *p < 0.05,

2 test.

Discussion

The present, randomised, prospective, double-blind
study demonstrated that 0.5% levobupivacaine, as a new
long-acting local anaesthetic for use in oral surgery, was ef-

fective in achieving postoperative analgesia after lower third
molar surgery, as it has been well known for 0.5% bupiva-
caine 6, 20. On the other hand, intermediate anaesthetic, such
as 2% lidocaine with epinephrine, did not show clinically
relevant postoperative analgesic effects, because its duration
of action duration did not cover the early postoperative pe-
riod which is determined by a significant intensity of postop-
erative pain. Since postoperative pain after third molar sur-
gery reaches its maximal intensity in the first 12 hours 21, and
due to the high frequency of third molar surgery, it would be
of great importance to use a local anaesthetic that provides
prolonged analgesia and decreases patient discomfort. Fur-
thermore, the reduction of postoperative pain improves qual-
ity of life, reduces morbidity and allows for the rapid return
to daily activities 2.

Previously published results on the analgesic effect of
levobupivacaine in third molar surgery may not be compared
easily to our research, due to different concentrations of le-
vobupivacaine used (0.75%) 22, 23, whilst in the study of Rood
et al. 22, third molars were extracted under general anaesthe-
sia and for postoperative pain relief either 0.75% levobu-
pivacaine, 2% lignocerine with adrenaline 1 : 80,000, or pla-
cebo. However, at clinical concentrations of 0.5% and
0.75%, levobupivacaine does produce long-lasting block an-
aesthesia 22, 23. This long-lasting effect of both levobupiva-
caine and bupivacaine can be attributed to the drugs’ phar-
macokinetic properties. Specifically, the protein-binding co-
efficient of lidocaine is 64%, which is much lower than the
96% of bupivacaine and levobupivacainen 24. The high pro-
tein-binding coefficient of bupivacaine and levobupivacaine
allows local anaesthetics’ molecules to bond to tissue pro-
teins and ensure increased concentrations of anaesthetic
molecules at the site of injection which are responsible for
prolonging the duration of anaesthesia 25, 26.

It is well-documented that surgical trauma and subse-
quent inflammation induce the sensitivity of peripheral noci-
ceptors (primary hyperalgesia), a notion which has been
clinically observed as increased postoperative pain emanat-
ing from the site of surgery 27. Inadequate and short-lasting
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Fig. 3 – Subject’s satisfaction with the achieved analgesia.
Lid + Epi: 2% lidocaine with 1 : 100,000 epinephrine: Bup :
0.5% bupivacaine; Lbup: 0.5% levobupivacaine; *p < 0.05,

2 test.
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Fig 5 – Overall satisfaction with quality of the treatment.
Lid + Epi: 2% lidocaine with 1 : 100,000 epinephrine: Bup :

0.5% bupivacaine; Lbup : 0.5% levobupivacaine;
*p < 0.05, 2 test.
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nerve blocks may cause prolonged and enhanced postopera-
tive pain, leading to central neural sensitisation 27, 28, which
results in pain hypersensitivity beyond the area of surgery
(secondary hyperalgesia) and the presence of pain after
stimulus (allodynia)3. Juhl et al. 4, 28 showed that third molar
surgery was followed by long-lasting mechanical, thermal
and electrical sensitisation 30 days after intervention, even in
the absence of spontaneous pain and consumption of postop-
erative analgesics. These findings suggest that anaesthetic
blocks should last until inputs from peripheral surgical sites
drop below the level that can maintain central sensitisation,
especially in the hours immediately following lower third
molar extraction. It is also recommended that long-acting lo-
cal anaesthetics should be a part of the pre-emptive analgesia
protocol, because it starts before surgery (anaesthetic injec-
tion before surgery) and lasts a good deal of time after sur-
gery, in order to prevent postoperative pain and to reduce
administration of postoperative analgesic therapy 29, 30. Our
results show that the analgesic efficacy of long-acting local
anaesthetics is seen up to 48 hours postoperatively, long after
local anaesthetic action has finished. In addition, the total
amount of rescue analgesics is significantly lower with bu-
pivacaine and levobupivacaine treatment over a seven-day
period. These results could presents the indirect proof of the
suppression of central sensitisation. Conversely, the use of
lidocaine with epinephrine which is an intermediate local an-

aesthetic, does not provide sufficient blockage of postopera-
tive neural hyperexcitability.

Regarding the patient’s satisfaction with the overall
treatment, significantly higher number of patients marked
bupivacaine and levobupivacaine higher than lidocaine with
epinephrine. It could be postulated that the overall patient’s
satisfaction is in strong correlation with satisfaction with the
achieved analgesia, while prolonged analgesia seemed to fa-
vour the patients’ choice of a better anaesthetic. Moreover,
the quality of life after oral surgical interventions can have a
major impact on a patient’s future perception of pain and
preoperative anxiety 31.

Conclusion

In our study, 0.5% levobupivacaine and 0.5% bupiva-
caine provided more pronounced postoperative analgesic ef-
fects in comparison to 2% lidocaine with epinephrine
(1:80,000), due to the reduced levels of postoperative pain
and the need for postoperative analgesic consumption. In ad-
dition, 0.5% levobupivacaine provided an analgesic effect
similar to 0.5% bupivacaine after third molar surgery.
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Abstract

Introduction. Indication for surgical drainage may be pro-
phylactic or therapeutic. However, surgical drains may cause
complications. These complications can arise either follow-
ing laparoscopic or open surgery. One of the rare complica-
tions resulting from drainage includes herniation of ab-
dominal viscera at the drain site. The most common herni-
ated abdominal organ is the small bowel. Case report. A
75-year-old woman underwent laparoscopic hysterectomy
for atypical endometrial hyperplasia. After the operation,
she developed small bowel herniation in the abdominal wall
at the drain site, which was confirmed by multislice com-
puted tomography. The patient underwent emergency re-
laparotomy that identified drain site incarceration of an ileal
loop. Following resection of the incarcerated bowel, her
postoperative recovery was uneventful. Conclusion. This
case presents rare causative mechanism of intestinal ob-
struction. The possible occurrence of hernias following sur-
gical drainage must be kept in mind.

Key words:
drainage; hysterectomy; laparoscopy; postoperative
period; hernia; intestine, small; abdominal wall.

Apstrakt

Uvod.  Indikacija za hiruršku drenažu može biti profilakti -
ka ili terapijska. Me utim, hirurška drenaža može imati
komplikacije, koje mogu pratiti bilo laparoskopsku ili otvo-
renu hirurgiju. Jedna od retkih komplikacija drenaže je vis-
ceralna hernijacija na defektu trbušnog zida nastalog stavlja-
njem drena. Me u abdominalnim organima, tanko crevo
naj eš e podleže hernijaciji. Prikaz bolesnika. Bolesnici,
staroj 75 godina, zbog atipi ne endometrijalne hiperplazije
ura ena je laparoskopska histerektomija. Nakon operacije
došlo je do hernijacije tankog creva u zidu abdomena na
mestu drena, što je potvr eno kompjuterizovanom tomo-
grafijom abdomena. Kada je identifikovana inkarceracija
vijuge tankog creva na mestu drena ura ena je relaparoto-
mija. Postoperativni tok protekao je uredno. Zaklju ak.
Prikazan je redak uzro ni mehanizam intestinalne opstruk-
cije. Mogu nost nastanka hernija nakon postoperativne dre-
naže mora se imati na umu.

Klju ne re i:
drenaža; histerektomija; laparoskopija; postoperativni
period; hernija; crevo, tanko; abdomen, zid.

Introduction

An indication for surgical drainage may be prophy-
lactic (preventing fluid accumulation or detecting anas-
tomotic leakage) or therapeutic (to evacuate existing
collection of fluid) 1, 2. Although surgical drainage is use-
ful, it can also cause serious complications such as severe
tissue reactions, leaving behind a foreign body, hemor-
rhage, leakage from bowel anastomoses and the induction
of infection, while drain site visceral herniation is a rare
complication 1, 3. Commonly these hernias occur several
months to several years following surgery. The most
common herniated abdominal organs are small bowel

loop and appendix, but unusual contents of drain site
hernia such as Fallopian tube or gallbladder are also de-
scribed 1–4.

The main reason for postoperative bowel obstruction is
adhesion formation, but it can also arise because of an inci-
sion hernia 5. These hernias may follow both laparoscopic
and open surgery, on the incision, drain or port site. Infre-
quently, they appear in the immediate postoperative period,
following drain removal and presenting as a surgical emer-
gency due to intestinal obstruction.

The aim of this report was to raise awareness of this
complication, as too liberal use of prophylactic drainage
following laparoscopic surgery can jeopardize the basic idea
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of minimally invasive surgery, causing a complication that
requires an additional surgical procedure.

Case report

A 75-year-old woman was referred to our hospital for
hysterectomy due to atypical endometrial hyperplasia. The pa-
tient's medical history revealed cardiovascular disease, as well
as breast cancer. The patient underwent left radical mastec-
tomy two years before, and was treated with tamoxifen.

A total laparoscopic hysterectomy and bilateral sal-
pingo-oophorectomy were performed without difficulties.
There were no pathological findings within peritoneal cavity
during the operation. An open silicone 5-mm soft drain was
placed in the abdominal cavity through the left lateral laparo-
scopic port for prophylactic reasons. The drain-tube was
taken out on the second postoperative day, without any reg-
istered complications and the patient had regular bowel
sounds. The patient had an uneventful postoperative recovery
until the fourth postoperative day, when she suffered vomit-
ing and abdominal pain. On the fifth postoperative day a
bulging, nondeductible, tender mass with 20  30 mm di-
ameter, protruding just above the drain site incision was de-
tected. The ultrasonography revealed a mass with 23  32 
20 mm and low echogenicity located in the left abdominal
wall. The diagnosis of abdominal wall hematoma was con-
sidered. There were no clear signs of acute abdomen. Radio-
graphic examination did not reveale the presence of air –
fluid levels. The patient continued vomiting, bowel sounds
became absent and repeated radiographic examination on the
sixth postoperative day showed intestinal air – fluid levels.
The surgeon was consulted and he ordered abdominal mul-
tislice computed tomography. Computed tomography of the
abdomen showed herniated loop of the small bowel in the
left lateral abdominal wall (Figure 1). The patient underwent
emergency repeated laparotomy that identified drain site in-

carceration of an ileal loop (Figure 2). The wall of herniated
intestinal loop was damaged because of multi-day incarcera-
tion (Figure 3). During the surgery, a residual peritoneal
opening at drain site was visible (Figure 4). A 5 cm long
small-bowel segment was resected and end-to-end anastomo-
sis performed. The abdominal wall defect was sutured. The
patient's further recovery was excellent, and the patient was
discharged 13 days after the second surgery. At present, 13
months after the operation, the patient did not experience any
recurrence of hernia.

Fig. 2 – Drain site incarceration of an ileal loop.

Fig. 3 – Herniated ileal loop with altered wall morphology as
a consequence of multi-day incarceration.

Fig. 4 – Residual peritoneal opening at abdominal drain site.

Fig. 1 – Multislice computed tomography image of the
abdomen shows a herniated loop of the small bowel in the

left lateral abdominal wall.
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Discussion

There is a debate considering drainage in surgical prac-
tice. Drainage following abdominal surgery is used to detect
intra-abdominal fluid, such as inflammatory or hemorrhagic,
or content of anastomotic leak 1, 2. On the other hand, compli-
cations of drainage described in the literature are numerous 1, 3.
Therefore some investigators advocate that indications for
prophylactic drainage should be minimized, and suggest not to
use drains in uncomplicated operations 6. However, therapeutic
drain usage is very important especially for surgical operations
involving major bacterial contamination 2.

Port site hernias are uncommon complication of laparo-
scopic surgery, causing significant morbidity. Review of the
literature revealed numerous reports of incisionalal hernias
on trocar port sites after laparoscopy 5–9. They are promoted
by pneumoperitoneum during this kind of surgery. There are
also reports about incisional hernias following similar de-
fects of abdominal wall after drainage procedures in open
surgery 1, 10, 11. Most of the reported cases refer to the drains
with diameter larger than 10 mm 11. Predisposing factors for
incisional hernias are thinness and malnutrition, obesity, pre-
existing morbidity such as diabetes mellitus, corticosteroids
therapy, increased intraabdominal pressure (vomiting,
coughing), advanced age, prolonged surgery and wound in-
fection 12. The literature provides several recommendations
considering drainage: asymmetrical method of drain inser-

tion which causes peritoneal stretching, gradual removal of
the drain, drain site inspection after drain removal, usage of
smaller drains in elderly and thin patients (diameter less than
10 mm), purse string closure of fascia defect after removing
drains whenever the defect measures 10 mm or more in
size 3, 7, 11.

Herniation rarely occurs with drains smaller than 10
mm, as in our patient. The most probable mechanism in the
presented case was manipulation at the port site causing the
enlargement of the abdominal wall defect and drain insertion
through the port site. Nevertheless, we cannot rule out the
possibility of pulling intestinal loop into the abdominal wall
defect during drain removal. General weakness of the ab-
dominal wall muscle caused by advanced age probably fa-
cilitated this complication in the presented patient.

Conclusion

Drains should be used sparingly and careful insertion
and management is necessary. One must never forget that
drain placement creates an iatrogenic defect of the abdominal
wall located at the wound incision, and that these defects are
large enough to create a risk of hernia formation. It is im-
portant to make a diagnosis of this potential complication in
time because it will significantly reduce further morbidity.
Therefore, the possible occurrence of hernias following re-
moval of a drainage tube must be kept in mind.
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Abstract

Introduction. Penile fracture is a traumatic rupture of tunica al-
buginea and the tumescent corpora cavernosa due to the nonphysi-
ological bending of the penile shaft, presenting with or without
rupture of corpus spongiosum and urethra. The incidence of con-
comitant injury of the urethra is 0–38%. Complete urethral
rupture is rare, but it is almost always associated with bilateral
corporeal injury. Case report. We presented a patient with
complete urethral rupture, and rupture of the right cavernous
body. According to the available literature, this case is extremely
rare. Conclusion. Fracture of the penis is relatively uncommon
and is considered a urologic emergency. Prompt surgical explo-
ration and repair can preserve erectile and voiding function.

Key words:
penis; coitus; wounds and injuries; urologic surgical
procedures.

Apstrakt

Uvod. Fraktura penisa je traumatska ruptura tunike albugi-
neje i tumescentnih kavernoznih tela zbog nefiziološkog sa-
vijanja tela penisa, sa ili bez rupture spongioznog tela i uretre.
U estalost konkomitantne povrede uretre je 0–38%. Kom-
pletna uretralna ruptura je retka, ali je skoro uvek udružena sa
bilateralnom korporalnom povredom. Prikaz slu aja. Prika-
zali smo i bolesnika sa kompletnom rupturom uretre i ruptu-
rom desnog kavernoznog tela. Prema raspoloživoj literaturi,
ovo je izuzetno retka pojava. Zaklju ak. Fraktura penisa je
retka, ali se smatra hitnom urološkom povredom. Blagovre-
mena hirurška eksploracija i rekonstrukcija mogu da sa uvaju
erektilnu funkciju i funkciju voljnog mokrenja.

Klju ne re i:
polni organi, muški; polni odnos; povrede; hirurgija,
urološka, procedure.

Introduction

Penile fracture belongs to the group of blunt injuries of
the penis. The reason for so rare incidence of penile injuries
is the mobility of the penis and its topography. Topographi-
cally, the penis is well-protected organ. Penile fracture is un-
usual, but not rare 1. In erectile condition, the penis is much
more vulnerable to injury due to high intracavernous pres-
sure during erection 1–3. Traumatic rupture of the corpus cav-
ernosum or penile fracture occurs as the consequence of di-
rect blunt trauma of the erectile or semi-erectile penis. Rup-
ture is caused by overextension of t. albuginea induced by
abrupt increase of intracorporeal pressure 2. T. albuginea tis-
sue is physiologically thinnest in erection, i.e. about 0.25–0.5
mm 3, 4. In flaccid penis, the thickness of t. albuginea ranges
from 2 to 3 mm depending upon the region of measure-
ment 4. The most frequent cause of penile fracture is sexual
intercourse, although it may happen during masturbation,
manipulation or any other situation of blunt force action 1, 5.

The exact incidence of penile fracture is not known, be-
cause many cases remain unrecorded or many patients do not
present to doctor’s office because of shame and feeling un-
comfortable.

Most cases of penile fracture are without urethral injury
and voiding difficulties. Occasionally, due to the effect of
mass of edematous tissue and hematoma, the compression of
urethra and difficulty with miction may occur. Concurrent
urethral injury is present in 0–38% of cases 2, 6. Complete
urethral rupture is rare, but it is almost always associated
with bilateral corporeal injury 6. The presented case showed
complete rupture of the urethra, and rupture of the right cav-
ernous body.

Case report

A presented patient was 32 years old. The injury oc-
curred during sexual intercourse in classical position when
his spouse was lying on her back with her legs pushed apart
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and bent knees, and he was on top. During sexual inter-
course, the penis slipped out from the vagina and the patient
tried again forced penetration (“he wanted to reenter with all
his efforts”), but in misdirection and his penis hit against the
pubic symphysis. He heard “as something cracked”, had se-
vere pain and sudden loss of erection. Next, the penis be-
came swollen and blue. He noticed the blood at the meatus.
He got scared and immediately presented to emergency uro-
logical outpatient department. The patient did not have desire
to void. Severe pain aggravated by trying to void, but he
could not void.

Physical examination revealed a large hematoma in-
volving the whole penis and angulation of the penis to the
left (Figure 1). Diffuse painless hematoma most prominent
on the right lateral side and at the base could be palpated. In
this area, hematoma appeared as soft, elastic tumefaction,
painful and in size of big strawberry. Upon deeper palpation,
soft and extremely painful defect was detected in t. albu-
ginea. During physical examination, there was no blood at
the meatus.

Fig. 1 – Presentation of dexter penile fracture with large
edema and hematoma of the penile body. The penis
angulates to the opposite side of the site of injury.

Using the straight 7.5 MHz probe, ultrasonographic ex-
amination was detected anechogenic change on the right side
of the corpus cavernosum. Low pressure retrograde urethro-
gram showed complete disruption at the proximal third of the
urethra. Cavernosography was performed using 50% non-
ionic contrast and showed the location of extravasation of
contrast and the site of rupture of t. albuginea on the right
lateral base of the penis. In the same area, a large hematoma
filled with contrast was visible (Figure 2).

The surgical approach was through peripenile longitu-
dinal anterior incision on the side of hematoma (rupture).
After evacuation of hematoma, the laceration of t. albuginea
was reached, with vital cavernous tissue underneath. T. albu-
ginea rupture was transversal in relation to longitudinal axis
of the penis with distinct edges (Figure 3).

On the same location, the complete rupture of penile
urethra, transversal one with “worn-out” edges could be seen
(Figure 4). T. albuginea was sutured with 3–0 Vicryl using
continuous suture while primary anastomosis of the urethra

was performed via catheter using PDS 5–0 interrupted suture
with previous urethral spatulation. The operation was com-
pleted by vacuum drainage. A broad spectrum antibiotic and
low molecular heparin were given during the hospital stay.
On the day 12 the catheter was removed.

Fig. 2 – Preoperative cavernosography: Hematoma filled
with contrast visualized at the right base side of the penis on

the site of rupture (black arrows).

Fig. 3 – The site of rupture of tunica albuginea. Evacuation
of hematoma reveals transversal t. albuginea laceration of

the right corpus cavernosum, spreading from 10–11 hours to
6 hours, not extending to the left corpus cavernosum. The

rupture has well-defined edges like knife incision.

In one year follow-up the patient presented with normal
erectile and voiding function.
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Fig. 4 – Complete rupture of the penile urethra. The distal
end of urethra with refreshed margins, resected remnants

are found on Béniqué. The proximal part of the urethra ele-
vated by the forceps. Note the edges of the urethra – worn-

out with fringes.

Discussion

Adequate management of penile fracture in view of
surgical or conservative treatment has been the issue of
controversy 7. Randomized prospective studies on conser-
vative treatment of penile fractures reported significant
immediate and late complications. The frequency of com-
plications of conservative treatment is between 10% and
53% 8, 9. Conservative (nonsurgical) treatment may cause
complications, such as penile curvature, pain during erec-
tion, fibrotic penile lesions, arteriovenous fistula, infection,
and erectile dysfunction curvature of the penis, erectile dys-
function 9, 10.

Currently, early surgical treatment is believed to yield
excellent results, short hospitalization, low morbidity and
early restoration to normal sexual activity 3, 9, 10.

Vigorous sexual intercourse was the cause of penile
fracture with complete urethral rupture in this case report.
Transversal tear of t. albuginea was noted in operated patient,
in relation to longitudinal axis of the penis. During erection,
there is a five-fold reduction of t. albuginea thicknes. It is very
vulnerable to traumatic rupture 2–4. Also, the tunica of the erect
penis, the firmly engorged corpora cavernosa under strain of
buckling can generate pressures in excess of 1500 mmHg and
exceed the limit of the thinned tunica 9.

Urethral rupture is associated in up to 38% of penile
fracture due to high energy trauma 6, 10. Voiding difficulties,
hematuria and blood at the meatus are usual signs of urethral
injury, but the abscence of these features does not exlude the
possibility of urethral injury 10. Evidence of bilateral corporal
rupture should also be prompt investigation for a potential
urethral injury, because bilateral corporal rupture have a
higher of urethral disruption compared with unilateral frac-
tures 9, 10. Based on the available literature, urethral rupture is
usually partial, rarely complete.

Conclusion

Fracture of the penis is relatively uncommon and is
considered as urologic emergency. Prompt surgical explora-
tion and repair can preserve erectile and voiding function.

Concomitant complete urethral rupture is rare, but it is
almost always associated with bilateral corporeal injury.
However, complete rupture of the urethra may be associated
with rupture of one corpus cavernous only.
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Abstract

Introduction. Situs inversus totalis (SIT) represents a total
vertical transposition of the thoracic and abdominal organs
which are arranged in a mirror image reversal of the normal
positioning 1. We presented a successful pre-dialysis kidney
transplantation from a living sibling donor with SIT and the
longest donor follow-up period, along with analysis of the
reviewed literature. Case report. The pair for pre-dialysis
kidney transplantation included a 68-year-old mother and
34-year-old daughter at low immunological risk. Comorbid-
ities evidenced in kidney donors with previously diagnosed
SIT, included moderate arterial hypertension and borderline
blood glucose level. Explantation of the left donor kidney
and its placement into the right iliac fossa of the recipient
were performed in the course of the surgical procedure. A
month after nephrectomy, second degree renal failure was
noticed in the donor. A 20-month follow-up of the donor’s
kidney and graft in the recipient proved that their functions
were excellent. Conclusion. In donors with previously di-
agnosed SIT the multidisciplinary approach, preoperative
evaluation of the patient and detection of possible vascular
anomalies are required to provide maximum safety for the
donor.

Key words:
situs inversus; kidney transplantation; tissue donors.

Apstrakt

Uvod. Situs inversus totalis (SIT) predstavlja potpunu vertikalnu
transpoziciju torakalnih i abdominalnih organa koji se u od-
nosu na normalan raspored preslikavaju kao u ogledalu. U ra-
du je prikazana uspešno izvršena predijalizna transplantacija
bubrega dobijenog od živog srodnog donora sa SIT i najdu-
žim periodom pra enja, uz analizu do sada objavljenih sli nih
slu ajeva. Prikaz bolesnika. Par pripreman za predijaliznu
transplantaciju bubrega inile su živi donor – majka, stara 68
godina, i primalac – k erka, stara 34 godine, sa niskim imu-
nološkim rizikom. Kod donora je ranije dijagnostikovan SIT,
a od komorbiditeta bila je prisutna arterijska hipertenzija re-
gulisana terapijom uz grani ne vrednosti glikemije. Eksplan-
tacija levog bubrega donora i njegova transplantacija u desnu
ilija nu jamu primaoca izvedeni su otvorenim hirurškim pri-
stupom. Mesec dana nakon operacije kod donora je uo ena
renalna insuficijencija drugog stepena. Dvadeset meseci na-
kon transplantacije stanje bubrega donora i grafta kod prima-
oca bili su uredni. Zaklju ak. Multidisciplinarni pristup, pre-
operativna procena bolesnika i otkrivanje mogu ih vaskular-
nih anomalija neophodni su kod donora sa ranije dijagnosti-
kovanim SIT, u cilju obezbe ivanja maksimalne bezbednosti
za donora u intraoperativnom i postoperativnom periodu.

Klju ne re i:
situs inversus; transplantacija bubrega; tkivo, davaoci.

Introduction

Situs inversus totalis (SIT) represents a total vertical trans-
position of the thoracic and abdominal organs which are ar-
ranged in a mirror image reversal of the normal positioning 1.
The incidence of SIT ranges between 1 :  8,000 and 1 : 20,000

individuals 1, 2. SIT may be the consequence of sporadic genetic
mutation and it is rarely hereditary. SIT is discovered inciden-
tally, upon clinical examinations and radiological procedures. In
case of SIT, the heart is located on the right side (dextrocardia),
the lung with three lobes on the left side, the liver on the left
side, the spleen in the right, while small and large intestines are
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in reverse position. When all organs change their positions, the
connections and communication between them remain undis-
turbed, and thus SIT patients are mostly asymptomatic and have
normal lifespan 1–7.

SIT was an absolute contraindication for organ donation,
particularly for donation of the liver and heart, having in mind
associated anomalies of  blood vessels appearing in more than
40% of cases 8. Our paper presented a SIT patient as a living
kidney donor as well as our previous experiences with kidney
transplantations involving donors with SIT.

Case report

Pre-transplantation evaluation of the kidney donor – the
recipient’s 68-year-old mother, was commenced after initial
examination performed in transplantation outpatient unit, re-
vealing no immunological complications (the same blood
group A Rh D, 5/9 HLA match and negative crossover match
according to  complement-dependent cytotoxicity (CDC). As
for the comorbidities, the donor had arterial hypertension cor-
rected by angiotensin-converting enzyme inhibitor (ACE) and
borderline blood glucose levels. Physical examination per-
formed on admission evidenced body mass index (BMI) 29.1
kg/m2, with normal findings according to organ systems. The
obtained results of laboratory tests were within reference values,
kidney function was normal as well as virological tests, includ-
ing hepatitis and HIV markers (Table 1).

The diagnosis of SIT was confirmed by heart and lung
radiography (Figure 1), electrocardiography (Figure 2) and

echocardiography. Abdominal ultrasonography (US) revealed
the spleen below the right costal arch and the liver below the
left costal arch, as well as the kidneys of normal size and echo-
genicity, without hydronephrosis and calculosis. Renal and pel-
vic multislice computed tomography (MSCT) angiography evi-
denced two arteries of the right kidney with ostial stenosis of the
lower pole artery. The left kidney was vascularized by a single
artery. One renal vein was present on each side. Pelvic blood
vessels were free of any anomalies (Figure 3). Dynamic scintig-
raphy of the kidneys with separate creatinine clearance evi-

denced a homogenous distribution of renal flow: separate kidney
clearance 47.6% on the left side and 52.4% on the right one with
of 82.36 mL/min/1.73 m2.

Table 1
Kidney donor parameters before and after donor nephrectomy

Parameters Before
nephrectomy

One month after
nephrectomy

One year after
 nephrectomy

Serum creatinine [μmol/L] 62 82 103
Serum urea [mmol/L] 5.9
GFR MDRD [mL/min/1.73 m2] 85.3 64.2 62.3
24-hours proteinuria [g] 0.032
Microalbuminuria [mg/mL] 10

 GFR MDRD – glomerular filtration rate according to modification of diet in renal disease

Fig. 1 – Chest radiography: dextrocardia.

Fig. 2 – Electrocardiogram-dextrogram.

Fig. 3 – Donor’s multislice computed tomography with
angiography.
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The kidney recipient was a 34-year-old female patient with
preterminal renal failure resulting from chronic glomerulone-
phritis [serum creatinine 508 μmol/L, urea 32mmol/L, glome-
lular filtration rate (GFR) according to modification of diet in
renal disease (GFR MDRD) 12.6 mL/min/L.73m2].

On the pre-transplantation meeting it was decided to ex-
plant the left kidney of the donor and implant it in the right iliac
fossa of the recipient. Standard explantation of the left kidney
was performed and it was perfused with 1000 mL of Euro-
Collins solution. Warm ischemia lasted for 2 minutes, while
cold ischemia and rewarm time lasted 20 minutes. The kidney
was positioned in the recipient’s right iliac fossa using the stan-
dard surgical procedure: end-to-end anastomosis of the renal and
hypogastric arteries, end-to-side anastomosis of the renal vein
and external iliac vein and ureterocystoneostomy performed
using the method of two parallel incisions along with “JJ” probe
placement.

Postoperatively, the donor was in good general condition,
with daily diuresis of 2,000 mL, normotensive with regular anti-
hypertensive therapy, without complaints. Laboratory tests per-
formed in early postoperative period on day 0 revealed the se-
rum creatinine value of 58 μmol/L, being 118 μmol/L on the
postoperative day 14 – on discharge. A month after the ne-
phrectomy, second degree renal failure was noticed (Table 1).
Abdominal ultrasound examination revealed normal solitary
kidney and other organ findings. Regular nephrologic follow-up
examinations did not evidence deterioration of the renal function
within 1-year period after donor nephrectomy (Table 1). Follow-
up US examination performed after one year revealed the fol-
lowing: the remaining right kidney was sized 11.3  4.8 cm,
with 1.7 cm thick parenchyma, normal echogenicity, without
stasis or calculosis.

Postoperative recipient’s diuresis was 16,500 mL on the
day of transplantation to be gradually decreased and maintained
at 4,600 ml at the average, over the 2-week postoperative period.
In the 14-day posttransplantation period, during hospitalization,
serum creatinine values ranged between 102 μmol/L and maxi-
mal 176 μmol/L, without any signs of acute transplant rejection.
Acute exacerbation of the chronic renal failure with transient in-
crease in the serum creatinine coincided with an episode of uri-
nary infection caused by Klebsiella species that was managed by
susceptibility test-based antibiotic therapy, i.e. carbapenem in a
total dose of 15 grams.

Quadruple immunosuppressive therapy was applied for
prevention of rejection. Induction was performed by intraopera-
tive administration of antithymocyte globulin (ATG) in the dose
of 8 mg/kg, along with the triple therapy according to immuno-
suppression protocol: glucocorticoids, tacrolimus and mycophe-
nolate mofetil. Ultrasound examination of the transplanted kid-
ney (graft) performed on discharge, on the postoperative day 14,
revealed normal findings (Figure 4). The kidney was sized 11.6

 4.4 cm, with homogenous 1.7 cm thick parenchyma, without
hydronephrosis or calculosis. Vasculature was well-defined up
to the smallest branches on the periphery, with the resistive in-
dex (RI) in the interlobar and iliac arteries of 0.66.

Laboratory tests, indicative of renal function parameters
performed by the end of the first year confirmed the optimal
graft function (serum creatinine 114 μmol/L, GFR MDRD

61.29 mL/min/1.73 m2, Biuret 0.115 g/24h/ proteinuria). Ultra-
sound examination of the transplanted kidney/graft evidenced
identical parameters to those obtained upon the previous exami-
nation with somewhat less pronounced arterial circulation which
was normally tracked up to the level of Malpighian pyramids,
and more difficultly peripherally, with refractive index at the
level of interlobar arteries of 0.72, considered to be normal
finding for transplanted kidney (Figure 5). Stasis was not evi-
denced in the excretory system.

Fig. 4 – Graft Doppler ultrasonography after
transplantation.

Fig. 5 – Graft Doppler ultrasonography one year after
transplantation.

Discussion

SIT was one of the absolute contraindications for organ
donation till 1988 8. SIT is a rare, congenital anomaly that may
be associated with vascular and visceral abnormalities and in-
testinal malformations 6, 9, 10. It is also associated with other
anomalies such as polysplenia, Ivemark-Kartagener syndrome
and biliary atresia 11–14. Due to a possible onset of complications
within the associated anomalies, a particular attention was also
paid to it in other surgical interventions, particularly in abdomi-
nal surgery 15–23. However, the attitude has been changed over
the last several years. Few case reports on patients with situs in-
versus who had underwent cholecystectomy, distal gastrectomy
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due to the gastric carcinoma using the laparoscopic method,
gastrectomy with cholecystectomy, liver resection, splenectomy
and lung tumor have been published so far 17–24.

In transplantation medicine, SIT represents a potential risk
for possible complications, particularly in case of liver and heart
transplantations. In 1988 Raynor et al. 25 described liver trans-
plantation in a patient with situs inversus. Thereafter, other suc-
cessful liver transplantations were described as well 25, 26. In
1990 Doty et al. 27 described cardiac transplantation in a patient
with SIT, while Rabago et al. 28 described in 1996 heart-lung
transplantation in a patient with SIT.

A review of the reference literature indicated that the to-
tal of 6 transplantations were performed with the kidney pro-
cured from donors with SIT 8, 29–31 (Table 2). The first case of

kidney transplantation from a donor with SIT was published in
2003 29. Four transplantations were performed with kidneys
obtained from living donors with SIT while two were per-
formed with organs procured from cadaveric donors with SIT
(Table 2). Polak et al. 8 in 2006 reported a case of successful
kidney transplantation from the cadaveric donor with SIT.

In all cases successful kidneys transplantation from donors
with SIT was described owing to good preoperative evaluation
aimed at timely detection of blood vessel anomalies present in
these donors 8. Surgical approach may include open nephrec-
tomy, hand-assisted laparoscopic donor nephrectomy and lapa-
roscopic nephrectomy 29–32. Most of the authors failed to indicate
the duration of the donor and recipient follow-up period, except
for two authors who reported follow-up periods of 6 and 12
months, respectively 31, 32. It may be observed that greater expe-
rience of surgeons leads to higher number of laparoscopic donor
nephrectomies 29, 31, 32. We reported a case of successful pre-
dialysis kidney transplantation from a donor with SIT without
major associated blood vessel anomalies or associated syn-

dromes appearing in 20–25% of SIT cases 8, 33. Second degree
renal failure was evidenced in our donor, which is not unusual
after nephrectomy, but was not previously reported 34. At the
time of writing this report, renal function was satisfactory in
both donor and recipient for 20 months.

A large disproportion between the available organs for
transplantation and long waiting lists oblige us to increase the
number of transplantations by careful selection and evaluation
of patients previously considered unsuitable candidates for or-
gan donation. Since donor’s safety is the utmost priority, based
on the review of the reported cases, it is clear that each individ-
ual case necessitates multidisciplinary approach to patients with
SIT. Careful preoperative evaluation which includes the meth-
ods of visualization of organs and their vascularization may re-

veal possible abnormalities relevant for the surgeon 30. Since
these cases are rare, recommendations are necessery for the
transplantation experts to do appropriate preoperative evaluation
and postoperative follow-up of donors with SIT.

Conclusion

This case report on a donor with situs inversus and a suc-
cessful kidney transplantation indicates that it is not an absolute
contraindication for organ donation any more. This rare case
also confirms the necessity of the multidisciplinary approach
and team work (nephrologist, vascular surgeon, urologist, radi-
ologist and anesthesiologist) in order to achieve satisfying re-
sults, and maximum safety for the donor.
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Table 2
Published cases of situs inversus donor nephrectomies

Authors Number of
kidneys procured Outcome Characteristics Follow-up

period

Polak WG et al.8 2 Successful
Cadaveric donor - 2

 recipients Unknown

Black PC et al. 29
1 Successful

Living donor
Hand assisted laparoscopic
Right donor nephrectomy

Unknown

Hoffmann D et al.30
1 Successful

Living donor
Open nephrectomy 1 year

Berber I et al. 31

1 Successful
Living donor

Laparoscopic nephrectomy 6 months

van Dellen et al. 32 1 Successful

Living donor
Hand assisted laparoscopic

Left sided IVC
Longer right renal vein

Right donor nephrectomy

Unknown

IVC – inferior vena cava
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Abstract

Introduction. Acquired ventricular septal defect (VSD) is
uncommon, but serious mechanical complication of acute
myocardial infarction with poor outcome and high mortality
rate in surgically or medically treated patients. Case report.
We report a 58-year-old male patient admitted to our hos-
pital six days following acute inferior myocardial infarction
complicated by ventricular septal rupture with signs of heart
failure. Coronary angiography revealed 3-vessel disease, with
proximally occluded dominant right coronary artery.
Transthoracic echo exam revealed aneurysm of a very thin
inferior septum and the basal portion of the inferior left
ventricular wall, with septal wall rupture. One of the VSD
dimensions was 15 mm and left- to right shunt was calcu-
lated 2 : 1. Since the patient was at too high risk for surgical
closure, transcatheter closure of VSD was chosen as a better
option. Under short intravenous sedation, 24 mm Am-

platzer device was implanted percutaneously with trans-
esophageal echo guidance. The post-procedural result re-
vealed a small residual shunt, but it was followed by signifi-
cant improvement of the patient’s clinical status. A 24h
Holter ECG monitoring did not show cardiac rhythm or
conduction disturbances. Coronary angiography was re-
peated ten days following the procedure, after hemody-
namic stabilization of the patient, with direct stenting of the
circumflex artery and the intermediate artery. Ostial left de-
scending artery lesion was left for further functional signifi-
cance assessment. Conclusion: Percutaneous closure with a
septal occluder device can be definitive primary treatment
for anatomically suitable patients or it can serve as a bridge
to surgical treatment.

Key words:
myocardial infarction; heart, septal defects, ventricular;
heart failure; heart catheterization; treatment outcome.

Apstrakt

Uvod. Ste eni ventrikularni septalni defekt (VSD) je retka
ali ozbiljna mehani ka komplikacija akutnog infarkta mio-
karda sa lošom prognozom i visokom stopom mortaliteta
kod bolesnika le enih hirurškim putem ili konzervativno.
Prikaz bolesnika. U radu je prikazan bolesnik, star 58
godina, koji je primljen u našu instituciju šest dana nakon
akutnog infarkta miokarda, komplikovanim rupturom infe-
roseptalnog dela septuma i znacima sr ane insuficijencije.
Koronarografija ura ena u regionalnoj bolnici pokazala je
trosudovnu koronarnu bolest sa proksimalno okludira-
nom, dominantnom, desnom koronarnom arterijom.
Transtorakalnim ehokardiografskim pregledom ustanov-
ljena je aneurizma vrlo istanjenog inferiornog septuma i
bazalnog dela inferiornog zida leve komore, sa rupturom
septuma. Jedna od dimenzija defekta bila je 15 mm, sa iz-
ra unatim Qp: Qs odnosom od 2 : 1. S obzirom na to da
je bolesnik bio pod jako visokim rizikom od hirurške ko-
rekcije defekta, odlu eno je da se pristupi transkateter-

skom zatvaranju VSD, kao boljoj opciji za bolesnika. Pod
kratkom intravenskom sedacijom, postavljen je Amplatzer
okluder 24 mm, uz neprekidnu transezofagealnu ehokardi-
ografiju. Postproceduralnim ehokardiografskim pregledom
ustanovljeno je prisustvo malog rezidualnog šanta, ali uz
zna ajno poboljšanje hemodinamskog statusa. Na bolesni-
kovom 24- asovnom Holter elektrokardiogramu nisu regi-
strovani poreme aji sr anog ritma. Deset dana nakon in-
tervencije, ura ena je ponovna koronarografija i stentiranje
cirkumflekne arterije i ramus intermedijusa. Ostijalna lezija
na prednjoj descedentnoj arteriji ostavljena je za dalju fun-
ckionalnu dijagnostiku. Zaklju ak. Transkatetersko zatva-
ranje ventrikularnog septalnog defekta septalnim oklude-
rom može biti definitivni na in le enja bolesnika sa ana-
tomski pogodnim defektima, ali i poslužiti za premoš ava-
nje do hirurškog le enja.

Klju ne re i:
infarkt miokarda; srce, ventrikulski septumski defekti;
srce, insuficijencija; kateterizacija srca; le enje ishod.
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Introduction

Acquired ventricular septal rupture (VSD) is uncommon,
but a serious mechanical complication of acute myocardial in-
farction (AMI) with the prevalence of 0.2–0.34% 1 and mortal-
ity rate up to 90% in medically treated patients 1. It occurs
mostly within the first week after acute myocardial infarction 1.
The American College of Cardiology/American Heart Asso-
ciation guidelines recommend urgent surgery repair of post in-
farction VSD (PIVSD) and coronary artery bypass grafting
(CABG), even in hemodynamically stable patients 2. But de-
spite advances in surgical care, the operative mortality remains
25–87% 3, 4 especially if associated with major risk factors such
as cardiogenic shock (88% mortality vs 29% in those without
cardiogenic shock) 5, renal failure or other comorbidities.
Mantovani et al. 6 reported that posterior defect have higher
mortality rate (50% vs 25% for anterior defect). Major residual
shunt after surgery is also reported by Deja et al. 7 in up to 40%.
Since 1988 alternative treatment has been accepted as the op-
tion of choice in anatomically suitable patients with a high risk
for surgical closure – transcatheter closure.

Case report

We reported our first transcatheter closure of PIVSD in
a 58-year-old male patient with no previous chest pain his-
tory and due to pain in epigastrium first admitted to the re-
gional gastroenterology department and the same day
transfferd to cardiology department under the diagnosis of
inferior AMI. Angiography was done in the regional hospital
revealing 3-vessel coronary disease with occlusion of the
right coronary artery (RCA). On the day 2 postinfarction the
patient deteriorated with new harsh holosystolic murmur –
ultrasound confirmed ventricular septum rupture (VSR). The
patient was admitted to our hospital six days following AMI
with VSR and sign of heart failure. New York Heart Asso-

ciation (NYHA) functional class was III. The patient was
dyspnoic without chest pain, with the increased heart rate
and blood pressure of 90/60 mmHg. Electrocardiogram
(ECG) on admission showed sinus rhythm, with the heart
rate of 95/min, Q- and negative T-wave in diaphragmal
leads. Physical examination also revealed harsh pansystolic
murmur along the left sternal border and rales over the lung
fields, distended jugular veins. Transthoracic echo exam con-
firmed aneurysm of the inferior septum and basal segment of
the inferior wall with VSR, one of dimensions being 15 mm
(Figure 1a and b). Left-to-right shunt (Qp/Qs) was calculated
as 2 : 1, and left ventricle ejection fraction was estimated as
45%. The patient was not supported with the intra-aortic
balloon pump since it was not available in the regional hos-
pital. Upon admission to our hospital, the heart team was
consulted, but cardiac surgeons refused to do combined
CABG and VSR closure surgery, because of the high peri-
operative risk due to recent myocardial infarction, large and
anatomically complex VSR and hemodinamic instability of
the patient (Euroscore II 10.54%). Transcather closure
(TCC) was chosen as a better option. After the necessary
equipment became available, the procedure was performed
14 days after acute myocardial infarction under sedation and
transesophageal echo guidance, which was used for detailed
assesment of the size and localization of VSR. Access was
obtained from the right femoral vein and the right and left
femoral artery. A left ventriculography was done in the left
anterior oblique view with cranial angulation and aneurysm
of the very thin inferior septum with septal rupture was con-
firmed (Figure 2a). The Amplatzer wire was advanced
throught VSR into the pulmonary artery (PA) and then
snared in the PA with a Lasso catheter and exteriorized
through the right femoral vein, forming arteriovenous loop
(Figure 2B). An appropriate size delivery sheath was ad-
vanced with VSD 24 occluder accross the defect into the left
ventricle. After the device had been deployed (Figure 2c, d

a) b)
Fig. 1 – Transesophageal exam (stop frame) without (a) and with color Doppler
(b) showing aneurysm of the inferior septum and basal segment of the inferior

wall with ventricular septal rupture (arrow).
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and e) left ventriculography and transesophageal echo were
perfomed confirming a small residual shunt (Figure 3). Peri-
procedural, the patient got acetylsalicylic acid, clopidogrel,
unfractionated heparin.

Post-procedural monitoring showed improvement of the
hemodynamical and clinical status of the patient. 24-h Holter
ECG did not show any cardiac rhythm or conduction distur-
bances. Ten days after the procedure, coronary angiography

a) b) c)

 
d) e)

 
Fig. 2 – Angiographic steps in closure of muscular ventricular septal defect (VSD):

a) Left ventricle angiogram demonstrates the presence of a basal-septal VSD (white arrow); b) An Amplatzer wire was  advanced throught a VSD into the
pulmonary artery and with a Lasso catheter exteriorized through the right femoral vein, forming arteriovenous loop; c) The wire goes across the VSD from
the left ventricle with a delivery sheath in the left ventricle where the device advances; d) The left sided disc advances into the left ventricle (red arrow); e)

After the right sided disk has been deployed into the correct position, the device is released from the delivery cable.

Fig. 3 – Transesophageal exam images of Amplatzer muscular ventricular septal defect (VSD) device after VSD closure with
a small residual shunt.
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was repeated with direct stenting of the intermediate artery and
circumflex artery. The ostial left anterior descending coronary
artery assessed as with < 50% stenosis was left for futher func-
tional assessment. After a month the patient was discharged in
the NYHA II class with recommended therapy ASA, clopido-
grel, ACE inhibitors, beta blocker, statin and spironolactone.

Discussion

TCC can be a definitive treatment or a bridge to surgical
or PCI procedure in unstable patients considering  that patients
with PIVSD usually have single- vessel coronary disease 8

(45% vs 21% for 3- vessel coronary disease). Timing of TCC
of PIMVSD is one of the major determinants of outcome.
When TCC is performed during an acute phase, Thiele et al. 9

reported high mortality up to 65% as in surgically treated pa-
tients, but when done in the subacute phase Bialkowski et al. 10

reported successful implantation in 73% and overall mortality
of 26%. The size of the defect has influence on the outcome,
since the available devices have a limitation regarding the size.
Since the major residual shunt or device embolization are re-
ported when the defect is > 15 mm 11, larger defects should
undergo surgical treatment. Our procedure was done 14 days
after myocardial infarction, and the size of the defect was 15
mm with a very thin wall. Amplatzer perimembranous VSD
occluder was the option of choice, but due to technical prob-
lem, a VSD muscular occluder was used. After the procedure,
Holzer et al. 12 reported a high percent of residual shunt but
only 18% were moderate. In the patient presented residual
shunt was noticed but it was not significant, with a reduction

in Qp/Qs. Although malignant arrhythmias can appear during
or after the procedure 10 cardiac rhythm and conduction distur-
bances were not present in the presented patient. Indication for
percutaneous revascularization of the infarct-related artery
with plain old balloon angioplasty (POBA) or stent after diag-
nostic angiography and before Amplatzer implantation was
discussed but was not indicated beacuse at the time of admis-
sion to our center, myocardial infarction was in the subacute
phase: the patient was without chest pain, and the aneurysm
was already formed in the inferior septal myocardium, with
significant VSD and dominant symptoms were those of heart
failure and not of ischemia. It was the decision of heart team
that percutaneous coronary intervention of the infarct-related
artery would not improve the patient’s clinical status nor it
would solve the mechanical problem of the complication.

The presented patient was in stable condition 6 months
after the procedure, in the NYHA functional class I-II. The
plan for further treatment is clinical and echo control and
noninvasive assessment of the potentially ischemic left ante-
rior descending artery (LAD) area and the stent treated artery.

Conclusion

Thranscatheter closure should be considered more fre-
quently as a treatment modality in suitable patients with
post myocardial infarction ventricular septal defect. The
development of hybrid procedures and more sophisticated
devices will also improve the outcomes in patients with
transcactheter closure of post myocardial infarction ven-
ticular septal defect.
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Abstract

Introduction. Secondary osteoporosis occurs in many dis-
eases. Celiac disease-induced osteoporosis is the conse-
quence of secondary hyperparathyroidism. Biochemical
bone markers show predominance of bone resorption, thus
making the bisphosphonates the first line therapy option.
Intestinal mucosal changes are reversible on gluten-free diet.
Osteoporosis reversibility is also possible, provided post-
menopausal osteoporosis risk factors independent from ce-
liac disease are not present. Case report. We presented a
postmenopausal woman with at least a 10-year history of
celiac disease prior to diagnosis, which had overt secondary
hyperparathyroidism with insufficient status of vitamin D
and a significant bone mass reduction. At the time of diag-
nosis of celiac disease the patient was receiving 250 g of
levothyroxine daily without achieving optimal substitution.
Three years after the initiation of gluten-free diet the patient
was without any signs and symptoms of the disease. All
laboratory findings were within normal range. It was de-
cided to treat the underlying disease and to supplement cal-
cium and vitamin D without the initiation of bisphosponate
therapy. Conclusion. Osteoporosis regression justified this
therapeutic approach. The presence of primary autoimmune
hypothyroidism makes this case specific, since the inability
for optimal substitution therapy with a high daily dose of
levothyroxine provoked the suspicion of celiac disease.

Key words:
celiac disease; hypothyroidism; diet, gluten-free;
treatment outcome.

Apstrakt

Uvod. Sekundarna osteoporoza može se javiti u brojnim
oboljenjima. Osteoporoza u glutenskoj enteropatiji posledi-
ca je sekundarnog hiperparatireoidizma. Koštani biohemij-
ski markeri pokazuju dominaciju koštane resorpcije, što
upu uje na bisfosfonate kao terapijsku opciju. Promene na
crevnoj sluzokoži postaju reverzibilne konzumiranjem hrane
bez glutena. Prikaz bolesnika. Prikazana je žena u pos-
tmenopauzi kod koje je verovatno najmanje 10 godina bila
prisutna glutenska eneteropatija pre nego što je postavljena
dijagnoza jasnog sekundarnog hiperparatireoidizma, sa ne-
dovoljnim statusom vitmina D i izraženom redukcijom ko-
štane mase. U vreme dijagnoze, bolesnica je dobijala 250 g
levotiroksina dnevno, bez postizanja optimalne supstitucije.
Zauzet je stav da se kod bolesnice preduzme samo le enje
osnovne bolesti, uz adekvatnu suplementaciju kalcijumom i
vitaminom D, bez uvo enja bisfosfonatne terapije. Tri go-
dine posle uvo enja dijete bez glutena, bolesnica je bez te-
goba, sa normalnim laboratorijskim nalazima. Zaklju ak.
Regresija osteoporoze u stabilnu osteopeniju pokazala je op-
ravdanost primenjenog terapijskog stava. Specifi nost ovog
slu aja je i istovremeno prisustvo primarnog autoimunskog
hipotireoidizma i injenica da je nemogu nost postizanja
optimalne supstitucije visokom dnevnom dozom levotirok-
sina bila jedan od razloga da se sprovede dijagnostika u pra-
vcu glutenske enteropatije.

Klju ne re i:
celijakija; hipotireoidizam; dijeta bez glutena; le enje,
ishod.

Introduction

Celiac disease is a multisystem disorder on the
grounds of inadequate immune response to even minimal
quantities of gluten from food 1. Impaired immune response

leads to chronic inflammation of small intestine mucosa
with lymphocytic infiltration of the epithelium and lamina
propria, villi atrophy and cryptal hyperplasia resulting in
malabsorption syndrome. This is genetically determined in
individuals with HLA class II DQ2/DQ8 alleles 2. It can
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occur at any age and it can be accompanied with other
autoimmune diseases.

The characteristics of osteoporosis are the reduction of
bone mineral density (BMD), impairment of bone micro-
structure and increased fracture risk. It is most common in
postmenopausal women as primary multifactorial disease,
although many diseases and disorders, such as celiac sprue,
can cause secondary osteoporosis. Regardless of what caused
the osteoporosis its significance is in increased risk for frac-
tures (vertebral, radial, hip fractures). Gold standard for the
diagnosis is dual-energy x-ray absorptiometry (DXA) on the
hip and lumbar spine. The result is T- or Z- score i.e. the dif-
ference between the acctually measured BMD and the ex-
pected standard, expressed in standard deviation (SD). These
results are interpreted in assembly with other risk factors in
order to estimate the individual risk for fractures and decide
upon the treatment.

Recommendations to obtain DXA in each patient with
celiac disease are justified by the fact that 20–75% of indi-
viduals with newly diagnosed celiac disease already have re-
duction of BMD (osteopenia and osteoporosis) 3. Osteoporo-
sis in women under 50 years of age, especially in the child-
bearing age, should always initiate further diagnostics in or-
der to find the cause of secondary osteoporosis, with celiac
disease being one of the most common 4–6.

Celiac disease and osteoporosis are linked through mal-
absorption syndrome and secondary hyperparathyroidism.
Receptor activator of nuclear factor kappa-B ligand

(RANKL) osteoclastogenesis and bone resorption are stimu-
lated by inflammatory cytokines which appear as the conse-
quence of impaired immune response to gluten. About 20%
of celiac disease patients have osteoprotegerine autoanti-
bodies, with predomination of bone resorption over bone
formation 7. Thus, the relative fracture risk in celiac disease
patients is increased – 1.4 for all fractures, 2.1 for hip frac-
tures 8.

Proximal small intestine villi atrophy reverses on gluten
free diet and serologic markers of this disease (endomysial
and/or tissue transglutaminase antibodies) become undetect-
able 9. Furthermore, malabsorption syndrome consequences
gradually improve, so bone remodeling becomes normal with
the increase of BMD, making osteoporosis reversible, too 10.
The question to be answered is how osteoporosis on the
grounds of celiac disease should be treated.

Case report

We presented a 58-year-old female with a 12-year his-
tory of primary autoimmune hypothyroidism admitted to the
Clinic for Endocrinology, Diabetes and Metabolic Disorders,
Clinical Center of Novi Sad, Serbia, in June 2008. The pa-
tient's levotyroxine daily dose had been successively in-
creased to up to 250 g due to inability to achieve adequate
substitution. The patient presented with swelling of face and
lower extremities, muscle weakness in lower extremities and
chronic fatigue. Her laboratory analysis showed anemia. The
medical history revealed she had been anemic for 10–15
years. In the course of her childhood and adolescence she
had had chronic diarrhea, but for the last several years her
stool had been normal. Clinical findings revealed under-
nourishment (body mass index 16.98 kg/m2), pale skin and
mucosa, doughy swellings of face and lower extremities.
Malabsorption syndrome was suspected. The initial labora-
tory findings are shown in Table 1. Endoscopic procedure

with proximal small intestine mucosal biopsy was done.
Histology showed loss of intestinal villi, reduction of intesti-
nal glands with extensive lymphocytes, neutrophiles and
plasma cells infiltration. The diagnosis of celiac disease was
made. Since this was a postmenopausal woman, we did
DXA. It showed osteoporosis with T-score -2.7 (SD) and -
3.4 (SD) on lumbar spine and hip, respectively (Figure 1).
Osteocalcine level was in normal range (29.3 ng/mL), while

Table 1
Laboratory parameters before and during the treatment of celiac disease

Parameter Baseline 6 months 18 months 3 years Normal range
RBC ( 1012/L) 3.08 4.35 3.76 3.82 3.9–6.0
Hgb (g/L) 91.7 127 118 124 120–160
Hct (%) 27.1 37 35.2 35.9 37–50
Fe ( mol/L) 3.7 11.4 14.8 21 10.7–32.2
Mg (mmol/L) 0.64 0.73 0.71 0.76 0.73–1.06
Ca (mmol/L) 2.03 2.38 2.52 2.54 2.20–2.70
P (mmol/L) 0.93 1.47 1.19 1.06 0.81–1.45
Albumin (g/L) 38.9 46.5 52.4 48.3 35–52
Vitamin D (nmol/L) 36.3 55 69 51 30–100
PTH (pg/mL) 83.1 84.2 40.9 47.9 15–65

-Crosslaps (pg/mL) 1197 1273 162 160 162–436
Osteokalcin (ng/mL) 29.3 154.3 31 24.1 12–41
Alkaline phosphatase (U/L) 150 145 51 40 30–115
FreeT4 (pmol/L) 9.3 14.1 18.6 19.9 9.1–19.1
FreeT3 (pmol/L) 1.8 4.2 4.1 3.9 2.6–5.7
TSH (mIU/L) 45.18 0.27 1.67 2.27 0.35–4.94
AntiTPO antibodies (IU/mL) > 1,000 / > 1,000 > 1,000 < 5.6
Anti-transglutaminase antibodies positive / negative negative negative
RBC – red blood cells; Hgb – hemoglobin; Hct – hematocriti; PTH – parathyroid hormone; TSH – thyroid-stimulating hormone;
anti-TPO antibodies – anti-thyroid peroidase antibodies.
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-cross laps level was elevated (1197 pg/mL), implying the
dominance of bone resorption over formation. The level of
25-hydroxy-vitamin D (25OHD) was 36.3 nmol/L. The pa-
tient was an active smoker and that was the only positive in-
dependent fracture risk factor.

The patient started with gluten-free diet, with supple-
mentation of 3,000 IU of cholecalciferol daily and 250 g of
levothyroxine. Three months later thyroid-stimulating hor-
mone (TSH) level was 0.001 mIU/L and the dose was reduced
to 150 g daily. Control laboratory analyses and DXA were
done after 6 months of gluten-free diet and vitamin D supple-
mentation. TSH values were in the lower part of normal range
with normal levels of free T3 and free T4. Circulatory levels of
albumine, magnesium, calcium and phosphorus were also
normal. Level of 25OHD was 55 nmol/L-still below desirable
value of 75 nmol/L with parathyroid hormone (PTH) still
slightly elevated (84.2 pg/mL). Osteocalcine was rising (154.3
ng/mL), crosslaps remained elevated (1273 pg/mL). Iron-
deficiency anemia was corrected.  DXA showed positive trend
of T score value (Figure 1). Iron-deficiency improvement of
clinical finding was noted, too. The patient was suggested to
maintain gluten-free diet, with a combined preparation of
1,000 mg of calcium and 800 IU of cholecalciferol. Levothy-
roxine was further reduced to 100 g daily.

Next control exams were done after one year and after
18 months of gluten-free diet. The patient was feeling well
and had no signs and symptoms of the disease. The disap-
pearance of anti-tissue-transglutaminase antibodies was
noted. Thyroid function tests, albumin, calcium, phosphorus
and magnesium were normal. Level of 25OHD increased
further to 69 nmol/L, PTH level was normal (40.9 pg/mL), as
well as osteocalcine and crosslaps. DXA on the spine and the
hip showed a significant improvement of T- score, implying
opsteopenia (Figure 1). The patient was advised to stay on
gluten-free diet with calcium and cholecalcipherole supple-
mentation. Levothyroxine was reduced to 87.5 g daily.

Fig. 1 – Lumbar (dashed line) and hip full line dual-energy
x-ray absorptimetry before and during the treatment of

celiac disease.
SD – standard deviation.

Three years after the initiation of gluten-free diet the
patient was without any signs and symptoms of the disease.
All laboratory findings were within normal range. DXA
showed T-score -1.7 and 2.1 SD on the lumbar spine and the

hip, respectively (Figure 1). During the follow-up period the
patient did not have any fractures.

Discussion

Although genetically determined, celiac disease is often
diagnosed in adulthood, most commonly between the fourth
and sixth decade. Usually, those are the latent forms of the
disease, while classical forms with diarrheal syndrome, ab-
dominal pain, weight loss and rash are more often seen in
children. Not surprisingly, the study on 1,612 celiac patients
done in the USA showed that the duration of the disease
prior to the diagnosis was 11 years and 15% of patients did
not present with diarrhoea 11. Anaemia, undernourishment
and muscle weakness as manifestations of malabsorption
dominate in the absence of typical clinical picture 12.

The presented patient was diagnosed with celiac disease
at the age of 58. Immediate cause for the expanded diagnos-
tics was the inability to achieve optimal hypothyroidism sub-
stitution, as well as a long history of iron-deficiency anae-
mia, oedema on lower extremities, undernourishment and
muscle weakness. Symptoms of nutrient deficit dominated in
the absence of diarrhoea and abdominal pain. According to
anamnesis, we could assume it took ten years to make the di-
agnosis of celiac disease.

Celiac disease is frequently associated with other
autoimmune disorders, most often with autoimmune hypo-
thyroidism 13. Considering the site of levothyroxine intestinal
absorption, there is the need for unusually high levothyrox-
ine daily dose with inability to reach optimal TSH feedback.
This problem during treatment of primary hypothyroidism
should provoke suspicion of malabsorption syndrome and
celiac disease 14.  At the time of the diagnosis of celiac dis-
ease our patient was receiving 250 g of levothyroxine daily
without achieving optimal substitution. After the initiation of
gluten-free diet levothyroxine dose declined to 87.5 g with
TSH in the reference range. Titre of anti-thyroidperoxidase
(TPO) antibodies which remains high during the observation
period proves the hypothyroidism to be autoimmune. Clini-
cal presentation of celiac disease may be modified by joined
autoimmune disorders. This was the case with our patient
who had had the history of diarrhoea in adolescence but
normal stools later on and presented with lower extremities
swelling, chronic fatigue, depression all of which could be
contributed to hypothyroidism.

Approximately 2–5% of patients with autoimmune thy-
roid disorder have celiac disease 15. Up to 43% of patients with
autoimmune thyroid disorder have typical markers of celiac
disease in the sense of increased density of T-cell receptors
carrying intraepitel lymphocytes with signs of mucosal T-cell
activation 13. This justifies screening for celiac disease in indi-
viduals with autoimmune thyroid disorder, especially if opti-
mal substitution with levothyroxine is difficult to achieve as in
our patient. Screening for autoimmune thyroid disorder in ce-
liac disease should also be done, especially if clinical presen-
tation is not fully improved by gluten-free diet 16.

The gold standard for the diagnosis of celiac disease is
histological picture of proximal small intestine villi atrophy
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that is fully reversible in the course of gluten-free diet. An-
tiendomysial and anti-transglutaminase (anti-t-TG) antibod-
ies are serological markers of the disease. These markers be-
come undetectable when the patient is put on the gluten-free
diet, hence they can be used for monitoring of the effect of
therapy and patient compliance 9. Celiac disease diagnosis in
our patient was made according to cotemporary standards. In
the presence of signs and symptoms of malabsorption syn-
drome and positive anti-tissue-transglutaminase antibodies,
diagnosis was confirmed with proximal small intestine mu-
cosal biopsy. Decline of anti-tTG antibodies titre and later
their negativisation showed patient adherence to dietary ad-
vice and consequent correction of immune response in the
absence of gluten. Since all clinical and laboratory parame-
ters suggested restitution, control mucosal biopsy was not
done according to the current recommendations 17.

Small intestine mucosal atrophy in celiac disease leads
to malabsorption of many nutrients: proteins, calcium, mag-
nesium, vitamin K, iron, vitamin D, etc. Malabsorption of
calcium and vitamin D results in hypocalcaemia, an secon-
dary, regulative, hyperparathyroidism with increase of mark-
ers of bone resorption and remodelling (high turnover) 18.
Circulatory levels of 25OHD are usually in the reference
range, over 30 but below 75 nmol/L. This level is not suffi-
ciently high to maintain PTH and calcium within normal
range 19. This is the key mechanism for the reduction of
BMD (osteoporosis and osteopenia) in celiac disease. Rarely,
there is the apparent vitamin D deficit (below 30 nmol/L)
which results in impairment of bone mineralisation and os-
teomalacia. In such a case, DXA method cannot differentiate
osteoporosis and osteomalacia. Optimal vitamin D and cal-
cium supplementation is important since in the milieu of
gluten-free diet since it corrects hyperparathyroidism and
suppresses bone resorption resulting in the increase of BMD.
The significance of vitamin D status for muscular function
and thus prevention of falls and fractures in terms of the re-
duction of BMD is a well-known fact.

At the time of the diagnosis of celiac disease our patient
had a typical laboratory finding for regulatory hyperparathy-
roidism: hypocalcaemia, hypophosphatemia, low 25OHD
and elevated PTH and bone resorption parameters. Regula-
tory hyperparathyroidism, a key factor for the occurrence of
osteoporosis, vanished during the therapy for celiac disease.
Vitamin D status was significantly improved after cholecal-
ciferol substitution (calculated on the basis of the status of
vitamin D and target values) and gluten-free diet were initi-
ated. We achieved normal values of calcium, phosphorus,
PTH and -cross laps. Individualisation of daily dose and
adequate intestinal absorption during gluten-free diet are
preconditions for optimal substitution of vitamin D 20.

A common reduction in BMD in celiac disease patients
justifies screening for osteoporosis. The degree of BMD re-
duction is particularly pronounced if celiac disease appears
during skeletal growth and development and it is propor-
tional to duration of untreated disease, i.e. to the duration of
exposure to gluten 21. Decision to screen for osteoporosis
also depends on the presence of other risk factors for osteo-
porosis and fractures.

We diagnosed osteoporosis in the presented patient by
DXA. We had both celiac disease dependent and independ-
ent reasons to carry out diagnostics of osteoporosis. Firstly,
although it is impossible to be certain, we assumed our pa-
tient had a long history of celiac disease. Secondly, she
reached menopause at the age of 46, had a low BMI and was
an active smoker. Accelerated metabolic activity estimated
by biochemical markers was considered as indicator of in-
creased fracture risk independent of BMD 22. DXA showed
osteoporosis – T-score on lumbar spine and hip -2.7 SD and -
3.4 SD respectively. According to the European guidance for
the diagnosis and management of osteoporosis in postmeno-
pausal women our patient was a candidate for initiation of
medicamentous therapy with bisphosphonates 23.

However, gluten-free diet leads to correction of bone me-
tabolism and vitamin D status, improvement of calcium ab-
sorption and increase of BMD within a year 24. So, the question
to be answered is how to treat osteoporosis in celiac disease and
what does the treatment option depend on. The current recom-
mendations state that during the first year osteoporosis should
be treated only by treating celiac disease itself (gluten-free diet,
supplementation of vitamin D and calcium) and by the correc-
tion of other independent risk factors and that achieved effect in
that period is of prognostic value for at least the next three
years 25. If BMD remains low after a year, risk for fractures
should be calculated [(the Fructure Risk Assessment Tool
(FRAX) questionnaire)] and osteoporosis should be treated as
in individuals who do not have celiac disease 26. Medicamen-
tous therapy of osteoporosis is initiated parallel with the start of
celiac disease therapy if T-score is below -1.5 SD in the pres-
ence of other risk factors or previous small trauma fracture or if
T-score is below -3.0 SD independently of the presence of other
risk factors. Medicamentous therapy of osteoporosis implies
bisphosphonates 27, selective estrogen receptor modulators, cal-
citonine, bone anabolic (teriparatide), strontium r nelate with
adequate supplementation of vitamin D and calcium 28.

The presented patient was younger than 60 years, did
not have small trauma fractures or family history of frac-
tures, was undernourished and had accelerated bone metabo-
lism because of celiac disease. On the basis of these facts, we
decided upon a less aggressive treatment of osteoporosis, i.e.
to treat it merely by treating celiac disease. Even more,
bisphosphonates were contraindicated because of lesions of
intestinal mucosa, hypocalcaemia and insufficient levels of
vitamin D. The FRAX questionnaire was not used since there
is still no its modification for Serbian population.

The patient was put on gluten-free diet and this resulted
in significant corrections in any fields of this complex case in a
few months. All signs and symptoms of the disease disap-
peared and weight gain was noticed. All parameters of calcium
homeostasis and bone remodelling returned to normal. Brief
elevation of biochemical bone markers coincided with short
period of iatrogenous thyrotoxicosis before levothyroxine dose
was reduced 29. Disappearance of anti-tTG antibodies from
circulation showed positive evolution of the disease together
with good patient compliance to the given therapy.

Considering these results, DXA was done 6 months af-
ter the initiation of the therapy and it showed only positive
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trend of BMD. After 18 months there was a significant im-
provement of osteoporosis, i.e. we found only osteopenia
that was stable even after 36 months. In the meantime the
patient had neither fall, nor small trauma fracture. This out-
come justified our decision to treat osteoporosis merely by
treating the underlying condition with supplementation of
calcium and vitamin D. At the same time, osteoporosis re-
versibility showed that our postmenopausal patient had only
secondary osteoporosis on the grounds of celiac disease.

Conclusion

Since celiac disease may be the cause of secondary os-
teoporosis with increased fracture risk, screening for osteo-

porosis should be performed in each patient with celiac dis-
ease. Proximal small intestinal mucosal changes in celiac
disease patients are reversible on gluten-free diet, so the
mechanism that leads to osteoporosis is reversible, too. Glu-
ten-free diet and vitamin D supplementation make osteopo-
rosis reversible.

The decision upon medicamentous treatment of osteo-
porosis in celiac disease depends on the degree of osteoporo-
sis and on the presence of other independent fracture risk
factors in postmenopausal women. Celiac disease is often
accompanied by other autoimmune diseases, most commonly
primary hypothyroidism. This complicates and modifies
clinical manifestations of both diseases, making optimal sub-
stitution of hypothyroidism very difficult.
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“In civilized life, law floats in a sea
of ethics”

 Earl Warren

Introduction

Without ethics, law could not exist. Right is a moral
power in the same way as duty is moral need, wrote Leibniz.
If moral norms are, for any reason, secretly and incompara-
bly violated in one segment of society, this will some day re-
sult in the violation of those norms in other areas as well 1–3.

The most severe violations of ethics in everyday life are
manifested as corruption, conflict of interest and mobbing.
Therefore, in addition to legal responsibility, the effect of moral
responsibility for such deviant behavior is particularly important
to every society oriented towards progress and humanism.

Health care system is supposed to be the foundation of
each humane society. The Public Health Law 4 of our coun-
try regulates the right in public interest by establishing con-
ditions for the preservation and improvement of public health
by comprehensive social activities.

Corruption affairs in a health care system certainly se-
verely compromise the humane mission of this very impor-
tant social activity. After all, the majority of physicians and
other medical staff carry out their activities responsibly, pro-
fessionally and honestly under extremely difficult working
conditions. That healthy part of the system need to be pre-
served, encouraged and further strengthened. Moral norms
are frequently neglected. Balzac used to say that society did
not live on moral ideas only. However, the power of charac-
ter is above intelligence.

Conflict of interest and public trust

The Constitution of the Republic of Serbia stipulates
that no one can carry out a state or public function which is

in conflict with their other functions, activities or private in-
terests (Article 6, Paragraph 1) 5. Also, everyone has the right
to be truthfully, completely and timely informed about issues
of public interest and the media are obligated to respect that
right (Article 51, Paragraph 1) 5.

The Law on Preventing Conflict of Interest in Exercis-
ing Public Functions stipulates that a public officer shall
carry out their function taking care neither to subordinate the
public to the private interest nor to bring the two in conflict.
The conflict of public and private interest occurs when a
public officer’s private interest affects or may affect the ex-
ercise of their function (Article 1) 6. In line with that, a pub-
lic officer must neither be in any relationship with persons
who might affect their impartiality in performing the public
function nor use the public function for gaining any sort of
benefit for themselves or a related person 7. According to this
Law, a public officer shall immediately inform the authority
that elected or appointed them and the Government Com-
mittee on any pressure or unforwarded influence they are ex-
posed to in performing their function while the Government
Committee shall make available to the public the data and
documents on any pressure or unforwarded impact a func-
tioner has been exposed to while performing their duty as
well as on their functions in public companies, institutions or
any other legal entities with partial state ownership and other
businesses (Article 11, Paragraph 1 and Article 30, Para-
graph 1) 6.

According to the Law on Free Access to Information of
Public Interest, it is considered that justified public interest
exists always when there is information available to public
authority (in terms of this Law a public authority body is a
legal entity established or financed in total or most part by a
public authority) which is related to compromised and/or
protection of public health and environment and, if there is
other information available to public authority, it is consid-
ered that the justified interest of the public is to know about
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such interest, except if such public authority proves to the
contrary. (Articles 3 and 4) 8. Also, a confidential data is not
the data indicated as secret in order to hide a criminal act,
exceeded authority or abuse of official position or any other
illegal act or action of a public authority (Article 3) 9.

Speaking about health care system, the countries in the
Region are evealuated higher than we are. According to the
Rulebook on Indices of Healthcare Quality, the quality indi-
ces include both those of healthcare facilities performance
and those related to the perfomance of the Commission for
the improvement of quality of work, acquiring and renewal
of personnel knowledge and skills, keeping waiting lists, pa-
tient safety, user satisfaction with services of healthcare pro-
viders and personnel satisfaction (Article 2) 10. For example,
The Rulebook on the Continuing Education Requirements
for Healthcare Professionals and Healthcare Associates 11

specifies the type, programs, method, procedure and duration
of continuing education, facilities and associations that can
conduct a continuing education course, criteria for accredia-
tion of continuing education programs, and other important
issues for conducting continuing education of healthcare pro-
fessional and associates 12.

Unfortunately, in its reponse to the European Commis-
sion Questionnaire, the Government of the Republic of Ser-
bia deliberated that healthcare system was in the first place
by corruption (Chapter 23, question 36). The introduction,
within the Ministry of Health, a separate organizational de-
partment for fighting corruption would certainly contribute
to approaching the fight against corruption with much more
responsibility.

Ethical principles in health care

A doctor's duty is to provide medical help equally to
everyone irrespective of their age, gender, race, nationality,
religion, social status, education, social background or any
other personal characteristic. At that, the doctor must respect
everyone's human rights and dignity (Article 4) 13. A doctor
applies their knowledge and skills in a responsible manner
and according to the Etical Code principles. He/she must not
cooperate with individuals and institutions and associations
that abuse the public trust by advocating uncontrolled and
profesionally unproven medicines and therapeutic proce-
dures and must be aware of the fact that every thoughtless,
dishonorable, humiliating and any other for a doctor inap-
propriate action will adversely affect other doctors and
healthcare personnel, and the healthcare system as a whole.
Any public authority and public resource abuse aiming at
personal enrichment is also dishonorable for a doctor (Article
16, Paragraph 1 and Article 18, Paragraphs 2 and 3) 13. Doc-
tors perform their jobs in a professionally and ethically irre-
prochable manner and their professional relationship with
patients must not be conditioned by any unethical reason
(Article 41) 13. The duty of the members of the Medical As-
sociation is to reject any professional act opposed to the pro-
fessional ethical principles 14 of the Ethical Code or binding
international documents. The Association shall assist them
by its reputation and, as required, remedies, and undertake

action against doctors who violate the provisions of the Ethi-
cal Code (Article 80 and Article 81) 13.

thical obligations and responsibilities of dental
doctors

The ethical principles and rules of conduct set out in the
Ethical Code of Dental Doctors 15 involve compliance with
positive regulations, general and specific professional and
ethical principles that specify the conduct of dental doctors
towards: the patients, piers, associates and the Serbian Dental
Association. This Code specifies the rules of conduct of
dental doctors, the members of the Serbian Dental Associa-
tion, irrespective if they work in the public of private sector,
and dental doctors serving their mandatory internship, who
perform their profession in the Republic of Serbia, intended
to preserve the reputation and dignity of the dental healthcare
activity. The Association is obligated to initiate a procedure
before the Ethics Committee and Court of Honor against
dental doctors who fail to comply with that Code (Article 1
and Article 2) 15.

The dental profession is neither an entrepreneur nor
commercial activity since in conducting it, dental doctors are
not primarily led by their material benefit but rather by the
welfare of their patients, one of the main duties of dental
doctors being the obligation to keep the reputation and dig-
nity of the profession both in their dental work and private
lives (Article 3, Paragraph 1 and Article 5, Paragraph 2) 15.
The violation of ethical principles and legal norms results in
moral and legal accountability. Moral accountability is the
issue to be decided on by the Ethics Committee of the Asso-
ciation, the Court of Honor of the Association, and by pro-
fessional associations, and the violation of moral rights and
principles leads to sanctions: from warning to the exclusion
from the professional organization and ban on professional
activity.

thical principles of pharmacists

The Ethical Code of Pharmacists of Serbia 16 promotes
the principles of professional ethics in order to establish ethi-
cal conduct by the members of the Serbian Pharmaceutical
Association (SPA) in the performance of their pharmaceuti-
cal healthcare activity. The foundation of the Code consists
of the principles including the established ethical principles,
fundamental ethical principles and ethical values applicable
in healthcare in order to establish ethical conduct of the
members of the Association. For example, a pharmacist nei-
ther participates in nor supports advertisment campaigns of
medicines and/or medical devices which are non-compliant
with legal regulations and which serve for spreading infor-
mation that is misleading to the general public.

Responsibility of the members of Serbian
Associations of Healthcare Professionals

The Association of Helathcare Professionals takes care
of the reputation of its members and/or ensures that
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healthcare activities are carried out in line with the Ethical
Code, and provides assistance to the citizens in obtaining the
rights to health care in case of unprofessional or unethical
conduct of the Association members (Article 8) 17. The As-
sociation of Helathcare Professionals is obligated to inform
the public of all issues falling under its authority, and notify
the Ministry of Interior, competent judicial authorities and
the Ministry of Health on disciplinary procedurs taken
against its members before the bodies of the Association, and
on the procedures for issuing, renewal or withdrawal of li-
cences if the given procedures give rise to a doubt that a
criminal act has been committed (Article 35, Paragraph 1 and
2). A member of the Association shall be brought to the
Court of Honor for disciplinary violation if, by acting or
failing to act, that member violates their professional duty or
the reputation of the Association (Article 39)  in the event
that they: act contrary to the provisions of the Healthcare
Law and Health Insurance Law while providing health care
to patients;  violate the Ethical Code; perform their
healthcare duty unprofessionally and/or contrary to the cur-
rent developments in the medical, dental or pharmaceutical
practice, or make a professional mistake; discredit the pro-
fession by their conduct towards patients, other members of
the Association or third parties; abuse the health insurance
resources while performing healthcare activities; fail to per-
form the obligations of a member of the Association set out
by law, statute and other general acts of the Association. The
Association Statute sets out other violations of professional
duty or reputation of member of Association. The initiation
of a procedure before the Court of Honor becomes obsolete
one year after the violation of  the professional duty and
reputation of the member of Association set out in Article 40
of this Law, while the execution of the ordered measure set
out in Article 43, items 1–4) f this Law becomes obsolete
after six months from the date of validity of the decision on
the ordered measure (Article 47, Paragraph 1 and 2) 17.

According to the Law on Associations of Healthcare
Professionals, neither criminal or offence responsibility nor
the responsibility as a member of the Association excludes
disciplinary responsibility of the member of the Association
(Article 40). The Court of Honor may order one of the fol-
lowing disciplinary measures for the above-mentioned viola-
tions of the professional duty or reputation of the member of
the Association: public warning; fine of up to 20% f the av-
erage monthly salary in the Republic for the month preced-
ing the month in which the fine is ordered, calculated ac-
cording to the data of the competent statistical authority;
temporary prohibition of independent conduct of certain
health care activities; temporary prohibition of independent
conduct of healthcare activity. Disciplinary measures set out
in Article 43, items 1 and 2 f this Law are ordered for minor
violations of professional duty and reputation of members of
Association. The disciplinary measure set out in Article 43,
item 2 f this Law can be ordered for the duration of one to
six months. The disciplinary measures set out in Article 43,
items 3 and 4 f this Law are ordered for severe violations of
professional duty and reputation of members of Association.
The disciplinary measures set out in Article 43, items 3 and 4

f this Law cannot be ordered for periods shorter than six
months or longer than one year, exceptionally up to five
years (Articles 43 and 44) 17.

Courage or obligation of whistleblower

A success of the fight against corruption is not possible
without determinate and honorable people, whistleblowers
who, despite threats, have sufficient civil courage to point to
abuses and curruption in their working environment 18. The
task of whistleblowers is included in the Code of Profes-
sional Ethics of the Serbian Medical Association 13 in the
provision setting out that a doctor is obligated to inform the
Association about their observations and attitude related to
unprofessional and criminogenic acts and activities in the
domain of diagnostics and treatment and to request legal and
social support (Article 16, Paragraph 2). A member of the
Association has the right and obligation to inform on every
violation of the Ethical Code provisions  the Ethics Com-
mittee of the Association taking care of the enforcement of
the Ethical Code pursuant to the law and Association’s Stat-
ute. The member of the Association has also the right to file
applications and proposals to the Ethics Committee of the
Association related to issues in the jurisdiction of the Ethics
Committee, and to be provided with the responses to them on
request (Article 79). Also, a doctor is obliged to take the ac-
tive part in anti-corruption activities in the healthcare system
with the support and involvement of the Association and
competent public and other authorities and organizations, as
well as non-government entities (Article 17).

The thical Code of the Serbian Association of Nurses
and Medical Technicians 19 specifies the basic ethical princi-
ples of the performance of professional duties of the mem-
bers of the Association, the attitude of the members of the
Association towards the patients, and inter-relationship of the
members of the Association. The whistleblower rules are
also contained in this Code in the provisions setting out that
nurses and medical technicians who notice that their co-
leagues are violating the ethical principles of their profession
should warn them and try to solve the problem in an informal
way and that, if the obvious violation of this Code cannot be
settled amicably, their duty is to notify the Ethics Committee
of the Serbian Association of Nurses and Medical Techni-
cians which will undertake certain action. Nurses and medi-
cal technicians must not submit notifications aiming at in-
flicting injury and humiliation of another but must strive to
protect the profession; to that end, they must cooperate with
the disciplinary authorities of the Serbian Association of
Nurses and Medical Technicians.

Otherwise, the duty of a whistleblower to notify of a
doubt of corruption is set out in the Public Officers Law 20.

herefore, a public officer or employee shall inform their su-
pervisor or manager in writing of any knowledge of a cor-
ruption act performed by a public official, public officer or
employee of a public authority they work with, and shall
enjoy the protection set out by law from the date of such
written notification. (Article 23 ). As for the protection of
whistleblowers, it is laid out in the Code of Conduct for
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Public Officers 21 in Article 18 related to the preservation of
the standard of conduct and mobbing prohibition. A public
officer who thinks that they or any other public officer is re-
quested to act in a way which is not in line with this Code,
shall inform their manager of that in writing and shall, as a
consequence of such information, neither be placed in an un-
favorable position related to other public officers, nor har-
assed (mobbing) while performing their duty or exibiting
their rights in the authority.

By the Decision of the Minister of Justice and Public
Administration, issued in September 2013, a working group
was established in order to prepare the draft law regulating
the protection of whistleblowers, which working version is
supposed to be generated by the end of the year.

Whistleblowers' courage and consistency sometimes re-
sult in the harassment at their workplaces. The Law on Pre-
vention of Harassment at Workplace 22  prohibits any form of
harassment at and related to workplace, and the abuse of the
right to protection from harrassment (Article 5). An emplyee
has the right to protection from harassement behavior (Arti-
cle 10, Paragraph 2). According to the Rulebook on Em-
ployer and Employee Conduct for the Prevention and Pro-
tection from Harassment at Workplace 23 the harassor em-
plyee, and the employee who abuses the right to protection
from harassment, is responsible for violation of work disci-
pline and/or workplace duty, pursuant to the Law (Article 9).

The Labor Law of Montenegro 24 specifies the prohibi-
tion of mobbing by the prohibition of any form of harass-
ment at workplace (mobbing) and/or any repeated behavior
towards an employee or group of employees, which repre-
sents the violation of dignity, respect, personal and profes-
sional integrity, position of the employee creating fear or
hostile, humiliating or offensive environment, aggravating
working conditions or leading to employee isolating them-
selves or persuading them to cancel the work contract on
their own initiative.

Public attention has been drawn to the case of a
healthcare employee who pointed to a work irregularity in

the institution she was employed with, who subsequently
got a warning before the termination of her employment
contract.

Conclusion

Justice only brings moral victories and should be the
basis of any society. All users of health care need to have
equal access to those services. Healthcare laws and ethics
greatly overlap considering that the conduct of healthcare
professionals should reflect the concern for welfare, dignity
and health of any man. Our country also needs the business
ethics for better future managers. But is the value of social
power accompanied by responsibility? However, the best
protection against corruption in healthcare consists of the
proper and unbiased evaluation of work and work results of
each employee.

Any concrete and efficient act of protection of whistle-
blowers would be a clear sign of the political will on the top
level to fight corruption in Serbia. Today, efforts are obvious
to improve the position of whistleblowers. What is missing?
Unfortunately, the lack of legal protection is observed as
well as the absence of material support in case of a whistle-
blower lossing job. Analysis of the model of whistleblower
protection in other countries would also help as well as sci-
entific gatherings dedicated to this topic that would be initi-
ated by the public trustee. Adoption of the Law on whistle-
blower protection would be the most important step in terms
of encouraging such persons to make their decision to report
misconduct at work easier.

While Balsac considered perseverance the most needed
of all virtues and the highest expression of strength in all
human acts, indeed, according to Masaryk, the complete
moral reform cannot be achieved without the light of educa-
tion and careful upbringing. The ethical principle is to think
good and to act in such manner everywhere and in any life
and creation environment. This paper as well was driven by
such wish.
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Uvod

Da bi se moglo govoriti o osiguranju profesionalne od-
govornosti lekara i ostalih zdravstvenih radnika, moramo de-
finisati odgovornost lekara i ostalih zdravstvenih radnika kao
profesionalnu, zatim, sadržinu te odgovornosti, odnosno, le-
karsku grešku, kao i oblik osiguranja od ove vrste odgovor-
nosti. injenica je da osiguranje od profesionalne odgovor-
nosti lekara i ostalih zdravstvenih radnika (u daljem tekstu
emo upotrebljavati termin osiguranje od odgovornosti leka-

ra, napominju i da ovom vrstom osiguranja  treba da budu
obuhva ena sva lica koja pružaju bilo koju vrstu medicinske
pomo i) predstavlja zaštitu ne samo pacijenata, ve  i zaštitu
svih zdravstvenih radnika. Zbog toga, treba imati u vidu da
ova vrsta osiguranja može predstavljati samo jedan od oblika
zaštite, s obzirom na to da i sama država, odnosno, sistem
zdravstva u njoj, mora definisati više efikasnih oblika zaštite,
kao i da osiguranje od odgovornosti lekara mora biti regulisa-
no na takav na in da i ono bude jedan od navedenih oblika za-
štite pacijenata i lekara. Problemi sa osiguranjem od odgovor-
nosti lekara postoje, kako u našoj državi, tako i u zemljama u
susedstvu, kao i u mnogo razvijenijim zemljama u svetu.

Pre izlaganja o napred navedenim institutima, treba
pomenuti sisteme osiguranja u ovoj oblasti, s obzirom da se,
do sada, mogu definisati tri sistema, koji se, manje ili više
uspešno, primenjuju u državama razli itih nivoa razvijenosti.
Ta osiguranja su razli ita, ona se ne odnose samo na osigu-
ranje od odgovornosti. Naime, sistemi o kojima je re  su sle-
de i: 1) klasi ni sistem (Radi se o sistemu, koji ima osnov u
klasi nim na elima koji definišu naknadu štete. U ovom sis-
temu se definiše subjektivna odgovornost lekara. Odlike

ovog sistema su dugotrajno vo enje postupka, visoki sudski
troškovi, neophodnost definisanja odre enog stepena krivice
lekara, itd. U ovaj sistem spada i osiguranje od profesionalne
odgovornosti lekara); 2) “no-fault“ sistem (Kod ovog siste-
ma se ne dokazuje krivica lekara. U ovom sistemu su odgo-
vornost lekara ili drugog zdravstvenog radnika, sa jedne
strane, i isplata štete, sa druge strane, dve odvojene stvari,
koje se utvr uju u dva nezavisna postupka 1. Ovaj sistem ve-
zujemo za skandinavske zemlje); 3) mešoviti sistem; (Ovaj
sistem ima osnov u odgovornosti lekara po osnovu krivice,
ali se kod odre enih šteta, odnosno posledica pružanja medi-
cinske usluge, uvodi i tzv. odgovornost bez krivice, tj. “no
fault“ sistem 2. Ovaj sistem je karakteristi an za Francusku).

Osnovno što nas interesuje odnosi se na „traženje“ naje-
fikasnijeg sistema osiguranja. Naravno, taj sistem mora da
prati odre ena zakonska regulativa. Osim toga, osiguravaju-
a društva moraju uzeti u eš a u definisanju zakonskih odre-

dbi, a uz to, moraju da definišu i opšte uslove osiguranja u
ovoj oblasti. Naime, postavlja se pitanje da li opštim uslovi-
ma u ovoj oblasti treba obuhvatiti sva lica, sve stru njake
koji se, na bilo koji na in, bave pružanjem medicinske po-
mo i, proizvodnjom i prodajom lekova i drugih lekovitih i
pomo nih lekovitih sredstava, odnosno, vršenjem razli itih
laboratorijskih analiza. Jasnije re eno, da li se istim opštim
uslovima mogu obuhvatiti lekari, stomatolozi, farmaceuti,
itd. Treba analizirati opšte uslove jednog osiguravaju eg dru-
štva i videti da li je tako nešto uputno. Isto tako, treba se
osvrnuti na funkcionisanje razli itih sistema osiguranja u
ovoj oblasti u razli itim državama. Pre toga, potrebno je de-
finisati lekarsku odgovornost kao profesionalnu, kao i sadr-
žinu lekarske greške.
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Lekarska odgovornost kao profesionalna
odgovornost

Definisati lekarsku odgovornost kao profesionalnu nije
lako, imaju i u vidu da je teško definisati i samu profesio-
nalnu odgovornost. Naime, profesionalna odgovornost se
uvek veže za vršenje neke profesije, neke stru ne delatnosti.
Profesionalna odgovornost nije precizno definisana, ali je
povezana sa profesijama u kojima postoje kodeksi ponašanja,
strukovna udruženja, itd. 2. No, ne možemo profesionalnu
odgovornost vezati ni za sve one koji vrše neku stru nu de-
latnost, ve  samo za one koje vrše intelektualnu profesiju.
Intelektualni aspekt profesije, da bi se postavilo pitanje pro-
fesionalne odgovornosti, mora biti vezan i za stru nost, kao i
za pružanje pojedine vrste usluga tre im licima, na ijem do-
bru može nastati šteta 3. Lekari, advokati, notari, ste ajni up-
ravnici, arhitekte, kao i druga sli na zanimanja su te profesije
kod kojih se može definisati ova vrsta odgovornosti. Zna i,
intelektualna komponenta mora biti vezana i za stru nost i za
pružanje usluga tre im licima 4. Jedno od pitanja koje se po-
stavlja odnosi se na obavezu koje lice, o ijoj profesionalnoj
odgovornosti govorimo, mora preuzeti na sebe. Naime, radi
se o obavezi da izabere odre ene mere, zatim da primeni od-
re eni na in preduzimanja tih mera, kao i sredstva, koja bi
trebalo da dovedu do tog cilja. To zna i da se pitanje profe-
sionalne odgovornosti postavlja samo kod obaveze koja ne
mora dovesti do rezultata 4 . Ako navedeno prenesemo na
oblast lekarske greške, onda emo zaklju iti da se odgovor-
nost lekara može postaviti kod davanja dijagnoze, kao i kod
primene odre ene terapije.

Zna i, ako bi se moglo re i da je odgovornost lekara i
drugih zdravstvenih radnika profesionalna odgovornost, onda
je potrebno tu odgovornost bliže odrediti sa stanovišta prava,
kako bi se mogle odrediti i posledice te odgovornosti, ako
do e do štete. Koji standard za utvr ivanje odgovornosti mo-
ramo definisati u ovoj oblasti? To je pažnja dobrog stru njaka,
odnosno, pažnja savesnog i razumnog lekara iste specijaliza-
cije u istim ili sli nim uslovima. Jednog lekara ne može op-
ravdati njegovo pozivanje na to da je pružio lekarsku uslugu
prema svom najboljem znanju, ako se ustanovi da je njegovo
znanje nedovoljno za pružanje takve lekarske usluge 5.

Lekarska greška

Lekarska greška se vezuje za sve faze u pružanju medi-
cinske pomo i. Postoje razli iti kriterijumi za razlikovanje
više vrsta lekarskih grešaka. Neki autori razlikuju lekarsku
grešku tehni ke prirode i lekarsku grešku koja se sastoji u
nepoštovanju prava pacijenata. Dalje, lekarska greška tehni-
ke prirode odnosi se na grešku u dijagnozi ili na grešku u te-

rapiji 6. Sa druge strane, što se ti e lekarske greške koja je
vezana za nepoštovanje prava pacijenata, ona je dosta široko,
postavljena i može se odnositi na neke propuste u samoj
zdravstvenoj ustanovi, ali može biti vezana i za sam sistem
organizovanja pružanja medicinske pomo i u jednoj zemlji.
Uže gledano, lekarska greška može nastati u vezi sa odre i-
vanjem dijagnoze i u vezi sa odre ivanjem terapije, odnosno,
na ina le enja. Lekarsku grešku možemo vezati i sa pogreš-

nom ili nestru nom upotrebom medicinskih aparata, kao i sa
nevo enjem ili neurednim vo enjem medicinske dokumen-
tacije. Naravno, i ovi se slu ajevi vezuju za navedeno razli-
kovanje lekarske greške.

injenica je da od definisanja lekarske greške, na ina
njenog nastanka, kao i od posledica koje ona može izazvati,
zavisi i definisanje odgovornosti lekara, pa, samim tim, i osi-
guranja te odgovornosti.

Osiguranje od profesionalne odgovornosti lekara

Osiguranje od odgovornosti je specifi na vrsta osigura-
nja. Naime, osiguranik se osigurava od odgovornosti da bi
sebe obezbedio od eventualnih isticanja zahteva za naknadu
štete od strane tre ih, ošte enih, lica 7. Osiguranik ovim osi-
guranjem štiti svoju imovinu od eventualnih slu ajeva kada
to lice na ini drugom štetu i kada bi morao da tu štetu nado-
knadi svojom imovinom. U tome je smisao osiguranja od
odgovornosti, koje spada u imovinska osiguranja. Kad govo-
rimo o osiguranju profesionalne odgovornosti, govorimo o
osiguranju od odgovornosti u obavljanju odre ene stru ne
delatnosti.

Ako je lekarska odgovornost definisana kao profesio-
nalna odgovornost treba videti šta je pokriveno osiguranjem
od odgovornosti lekara, odnosno, kada e jedno osiguravaju-
e društvo platiti odre eni iznos, ako do e do propusta ili

greške lekara, što zavisi od toga kako su definisani ovi insti-
tuti u zakonu i opštim uslovima osiguranja. Ako bi pošli od
opšte definicije, koja se, na neki na in, može primeniti i kod
osiguranja od profesionalne odgovornosti koja se ti e drugih
struka, onda bi rekli da osiguranje od lekarske odgovornosti
obuhvata gra ansku odgovornost osiguranika za štete nastale
usled smrti, povrede tela ili zdravlja, tre ih lica koje su prou-
zrokovane lekarskom greškom. Definisanje gra anske odgo-
vornosti može biti dosta široko. U svakom slu aju, ovakvo
definisanje ove vrste osiguranja štiti i lekara i pacijenta.

Kada e osiguravaju e društvo platiti štetu, odnosno, šta
je pokriveno ovom vrstom osiguranja? I ovde se može dati
opšta definicija. Naime, pokriveni su  budu i, neizvesni i od
volje osiguranika nezavisni štetni doga aji koji su nastali kao
rezultat propusta lekara ili greške lekara, kao i nesavesnog ili
nestru nog postupka lekara, kao i drugog medicinskog osob-
lja. Ta postupanja moraju biti u injena protivno propisima i
standardima medicinske struke, što za direktnu posledicu ima
nepovoljan ishod le enja i na osnovu kog bi tre e lice moglo
da zahteva naknadu štete 8.

Suma osiguranja predstavlja gornju granicu za naknadu
štete po jednom štetnom doga aju, odnosno, po jednom osi-
guranom slu aju. To je iznos do ije visine je jedno osigura-
vaju e društvo obavezno po osiguranom slu aju – štetnom
doga aju. Osim sume osiguranja po štetnom doga aju, pos-
toji i pojam agregatne sume osiguranja koja predstavlja uku-
pnu obavezu osigurava a za ceo period osiguranja i predmet
je ugovaranja. Ovo je naro ito bitno kod ove vrste osigura-
nja, pogotovo kad se zaklju uje na nivou cele medicinske
ustanove. Izbor adekvatne sume osiguranja je vrlo važan, jer
predstavlja ujedno iznos do koga, po pretpostavci, mogu da
idu odštetni zahtevi tre ih lica. Visina premije osiguranja za-
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visi od izbora limita pokri a, tj. sume osiguranja kako po
štetnom doga aju, tako i agregatne, zatim izvora opasnosti i
ukupnog prihoda 8.  U SAD su inioci koji odre uju premiju
i sumu osiguranja vezani i za mesto gde se bolnica ili druga
zdravstvena ustanova nalazi.  Jedna od važnih karakteristika
ovog oblika osiguranja odnosi se i na to da obaveza osigura-
va a nije samo u isplati štete, odnosno, sume osiguranja, ve
i u  preduzimanju odbrane od neosnovanih i preteranih zah-
teva za naknadu štete, kao i u naknadi troškova sudskog po-
stupka 9. Ovo je, naro ito, bitno kod sudskih postupaka, u
slu aju kada su tuženi i osiguranik i osigurava .

injenica je da svako osiguravaju e društvo definiše i
isklju enja iz osiguranja, odnosno, situacije, kada nije u
obavezi da plati štetu, iako se ista dogodila. Tada se ne mo-
že re i da se dogodio osigurani slu aj, jer iz osiguranog
slu aja proizlazi i obaveza na naknadu štete. Ovde je u pi-
tanju postojanje okolnosti koja isklju uje obavezu pla anja
iznosa štete. Kod osiguranja od profesionalne odgovornosti
lekara, treba imati na umu i sprovo enje medicinskog veš-
ta enja u slu ajevima kada se pretpostavlja postojanje neke
okolnosti koja predstavlja osnov za isklju enje iz osigura-
nja. Zna i, u vezi sa tim, mora se definisati i na koji na in
lekar mora da pruža medicinsku uslugu ili pomo . On to
mora initi sa pove anom pažnjom, odnosno, po pravilima
svoje struke. Nakon nastanka osiguranog slu aja, ošte eno
lice ima pravo na naknadu štete, ali do ugovorene osigurane
sume 10.

Da bi mogli da odredimo opšte uslove ove vrste osigu-
ranja, moraju se ta no odrediti i elementi odgovornosti leka-
ra. Ali, o tim elementima, odnosno, pretpostavkama ne mo-
žemo govoriti, ako se ne odredi vrsta odgovornosti koja e
biti osigurana. Odgovornost postoji i kad postoji krivica lica
koje je prouzrokovalo štetu i kad je ta šteta prouzrokovana,
bez obzira na subjektivan odnos štetnika prema izazvanoj
štetnoj posledici. Pretpostavke za utvr ivanje odgovornosti
lekara su slede e: a) postojanje subjekata štete – ošte eno i
odgovorno lice; b) štetna radnja, c) protivpravnost, bez obzi-
ra na oblik i vrstu ; d) uzro na veza izme u radnje i štetne
posledice; e) odgovornost štetnika; f) šteta, bez obzira da li je
materijalna ili nematerijalna 11.

Okviri za regulisanje osiguranja od profesionalne
odgovornosti lekara u Srbiji

U Srbiji nije zakonski regulisano osiguranje od odgo-
vornosti lekara. To zna i, da se lekari i drugi zdravstveni ra-
dnici osiguravaju na dobrovoljnoj osnovi, što ne može biti
dobro u nekom dužem periodu. Time se dobrovoljno osigu-
ranje ne stavlja u inferioran status u odnosu na obavezno osi-
guranje, ali je injenica da se ova vrsta osiguranja mora re-
gulisati kao obavezna. No, imaju i u vidu teško e vezane za
celokupan zdravstveni sistem u našoj zemlji, potrebno je da
se i država uklju i u rešavanje ovog problema. To podrazu-
meva definisanje programa koji bi morao da odredi na koji
na in e država pomo i da se ostvari zaštita i pacijenata i le-
kara.  Sa druge strane, osiguravaju a društva moraju defini-
sati uslove za osiguranje od odgovornosti lekara i drugih
zdravstvenih radnika, koja e poštovati sve specifi nosti
struke, kao i sva pravila koja su prisutna kod ove vrste osigu-

ranja. Zna i, sa jedne strane, možemo govoriti i o zakonskom
okviru, za koji bi morala da bude odgovorna država, zajedno
sa svim subjektima koji ine sistem zdravstva u našoj zemlji,
a, sa druge strane, mora se definisati i okvir koji e obezbe-
diti efikasno osiguranje, za koji, pre svega, treba da budu od-
govorni oni koji pružaju usluge osiguranja, ali e taj okvir
zavisiti od zakonskog.

Osiguravaju a društva u Srbiji pružaju mogu nost zak-
lju enja osiguranja od odgovornosti lekara. Predstavi emo
osnovne karakteristike opštih uslova jednog osiguravaju eg
društva u ovoj oblasti, a u pitanju je društvo iji kapital ima
strano poreklo. Opšti uslovi koji se primenjuju u Srbiji, pri-
menjuju se i u zemlji gde se nalazi mati no društvo. Intere-
santno je da se ti uslovi primenjuju i na osiguranje odgovor-
nosti lekara, kao i odgovornost stomatologa, farmaceuta, kao
i lica koja obavljaju biohemijsku delatnost. Ve  je re eno da
nije uputno da isti opšti uslovi obuhvataju osiguranje od od-
govornosti svih navedenih struka.

Po Opštim uslovima ovog osiguravaju eg društva 12,
predmet osiguranja predstavlja lekarska delatnost osigurana
u skladu sa zakonom, a posebno lekarska delatnost koja je
organizovana kao privatna praksa, poliklinika ili na drugi na-
in u skladu sa zakonom, uklju uju i i obaveze naknade štete

nastale pri pružanju prve pomo i. Isto tako, Opšti uslovi pre-
dvi aju mogu nost posebnog pismenog ugovaranja, kada
mogu biti pokrivene i štete iz odgovornosti direktora bolnice
ili rukovodioca bolni kog odeljenja ili lekara, koji, osim u
svojoj ordinaciji, radi i na bolni kom odeljenju, nastale zbog
radnog naloga koji je izdat lekarima bolnice, kao i iz odgo-
vornosti nelekarskog medicinskog osoblja, koje mora po
imenu biti navedeno u polisi osiguranja. Osigurani slu aj se,
u ovom aktu, definiše kao doga aj koji je prouzrokovan osi-
guranim rizikom, na osnovu koga tre e ošte eno lice može
zahtevati naknadu štete. Osiguravaju a zaštita obuhvata od-
branu od neosnovanih i preteranih zahteva za naknadu štete,
zatim naknadu štete, kao i naknadu troškova postupka. Gor-
nja granica obaveze osiguravaju eg društva je ugovorena
suma osiguranja, koja obuhvata sve vidove štete koji su na-
vedeni. Ovo osiguranje pokriva imovinsku štetu pod kojom
Opšti uslovi smatraju uništenje stvari, izgubljenu zaradu, iz-
maklu korist, kao i troškove le enja i sahrane. Pod imovin-
skom štetom se ne smatra uništena ili umanjena mogu nost
daljeg razvoja i napredovanja i osiguravaju e društvo ovakve
štete ne e isplatiti.

Ukoliko do e do promenjenih okolnosti, odnosno, ako
se proširi rizik u vezi sa obavljanjem lekarske delatnosti, tada
je osiguranik obavezan da obavesti osiguravaju e društvo o
tim okolnostima, kako bi osiguranjem bilo obuhva eno po-
ve anje rizika, ali, samo ako osiguravaju e društvo ne raski-
ne ugovor o osiguranju. Spomenu emo još neke odredbe Op-
štih uslova koje se odnose na ovu vrstu ugovora o osigura-
nju, kao što su: trajanje ugovora je jedna godina, osim ako
nije druga ije odre eno, pravo ugovara a osiguranja da ras-
kine ugovor nakon nastanka osiguranog slu aja, ukoliko osi-
guravaju e društvo nije u potpunosti ili delimi no platilo
štetu; primena Zakona o obligacionim odnosima; - izmena
Opštih uslova i tarifa premija za vreme trajanja ugovora o
osiguranju; itd.
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Mora se re i da su odredbe Opštih uslova prili no opšte
odre ene, što zna i da se ve ina odredaba može primenjivati
i na osiguranja drugih vrsta profesionalnih delatnosti.

Razli iti oblici osiguranja lekara u drugim
zemljama

Napred su pomenuta tri osnovna sistema osiguranja u
ovoj oblasti. U nastavku e biti dat kratak prikaz nekih od tih
sistema, odnosno, oblika osiguranja u pojedinim zemljama,
uz isticanje nekih od problema koje su pojedine države imale
u sprovo enju osiguranja u ovoj oblasti, kao i injenicu da je
država morala da adekvatno reaguje, kako bi se ostvarila za-
štita i lekara i pacijenata. Osiguranja koja e biti predstavlje-
na spadaju u osiguranje od odgovornosti, zatim, u osiguranje
lica, kao i u osiguranje od nezgode, ali neka od njih predsta-
vljaju i kombinacije ovih oblika osiguranja.

Osiguranje od odgovornosti lekara u Sloveniji

Slovenija je interesantna sa stanovišta naše zemlje, ne
samo zato što je bila republika u okviru SFRJ, ve  i zato što
je osiguranje od odgovornosti lekara u ovoj zemlji obavezno.
Dva zakonska akta regulišu osiguranje od odgovornosti lekara
u Slovenijii. Zakon o zdravstvenoj službi Republike Sloveni-
je 13  predvi a obavezno osiguranje lekara za eventualnu grešku
i štetu koju on može napraviti u pružanju lekarskih usluga. Uo-
bi ajena visina osigurane sume je oko 13.000 evra u slovena -
kim tolarima (SIT). Ali, u praksi, lekari se osiguravaju na mno-
go ve e sume. Sa druge strane, Zakon o lekovima Republike
Slovenije 14  odre uje obavezno osiguranje lica koje predlaže
testiranje leka. Me utim, ovaj Zakon ne predvi a ni osiguranu
sumu za navedeno osiguranje, kao ni ko e tu sumu odrediti.
Jedno od pitanja koje se u Sloveniji postavlja u ovoj oblasti, je-
ste i pitanje uzajamnog osiguranja 15.

Samoosiguranje pacijenata – Skandinavski model

Samoosiguranje pacijenata u pojedinim evropskim ze-
mljama ima svoje razli ite oblike. Ova vrsta zaštite pacije-
nata, ali i lekara, je deo opšteg zdravstvenog osiguranja 8. Pr-
vi oblik ovog osiguranja je osiguranje „bez greške“, gde se
radi o obaveznom pokri u, kao što je to u Danskoj, Finskoj,
Islandu ili Švedskoj. Ina e, ovaj oblik se naziva i Skandinav-
ski model osiguranja pacijenata i on je prvi put uveden u
Švedskoj 1. januara 1997. godine. Ovo osiguranje se ne zas-
niva na principu krivice. Ali, problem postoji. Ne prihvata se
oko 60% zahteva za naknadu štete zbog nemogu nosti doka-
zivanja uzro ne veze. Osiguranje je ograni eno iznosima od
750.000 evra po ošte enom licu, odnosno, 3 900 000 evra po
osiguranom slu aju. U Finskoj sistem “no-fault“ osiguranja
postoji još od sedamdesetih godina, a 1987. godine je done-
sen Zakon o ozledama pacijenata 16. Osim toga, u ovoj zemlji
postoje i slu ajevi osnivanja grupe osigurava a. Broj odštet-
nih zahteva se u Finskoj kretao oko 7-8 hiljada u periodu od
1999. do 2003. godine 17. U Finskoj, pacijenti imaju pravo na
naknadu štete, ukoliko su je pretrpeli u toku medicinske in-
tervencije i nege, zatim kod primene terapije, kao i kod nau-
nih ispitivanja i doniranja organa. Ovim osiguranjem su po-

kriveni svi zdravstveni radnici, bez obzira da li rade u držav-

nim ili privatnim zdravstvenim ustanovama, kao i same
zdravstvene ustanove i bolnice. Za rešavanje sporova, u vezi
naknade štete, formiran je poseban organ  - Udruženje za
osiguranje pacijenta, koje ima pravo uvida u sve nalaze i u
ceo tok bolesti pacijenta. Postupak za utvr ivanje nastale
štete se vodi na zahtev lekara, pacijenta ili ombudsmana 18 .

„Mešoviti“ sistem u Francuskoj

Napred je ve  spomenuto da je u Francuskoj prihva en
„mešoviti“ sistem u ovoj oblasti. Naime, sistem samoosigura-
nja pacijenata je prihvatila Francuska, u kojoj je 2002. godine
osnovan poseban nacionalni fond koji funkcioniše po osnovu
kolektivne odštete uz obavezno osiguranje lekara i zdravstve-
nih ustanova 19. Interesantan je na in regulisanja naknade štete
po ovoj vrsti osiguranja. Naime, radi se o jednoj vrsti poravna-
nja. Zna i, optuženi bi trebalo da plate štetu, odnosno, paci-
jenti treba da prihvate njihovu ponudu, ako im odgovara. Time
se ublažavaju posledice samog parni nog postupka 20.

Osiguranja od lekarske odgovornosti u okviru
zdravstvenog osiguranja u SAD

U SAD, pitanje lekarske odgovornosti nije važno samo
sa stanovišta premijskog osiguranja, ve  i zdravstvenog osi-
guranja. U ovoj državi ova vrsta osiguranja ima veliki zna aj
i ono je obavezno. Lekari su prinu eni da pla aju visoke iz-
nose premija osiguranja. Premija za ovu vrstu osiguranja se
odre uje na osnovu vrste lekarske greške, zatim specijalnosti
lekara, mesta gde lekar obavlja posao, broja sati koji provede
na radnom mestu, itd. Ali, najvažnija injenica kod odre i-
vanja premijske stope je iskustvo bolnice, a, tako e, uzima se
u obzir i mesto njenog nalaženja 21. Me utim, u pojedinim
državama SAD, kao npr. u Floridi, ne postoji obaveza zak-
lju enja osiguranja od lekarske odgovornosti. No, i kad pos-
toji obaveznost osiguranja od ove vrste odgovornosti, može
se dogoditi da polisa ne pokriva rizik za ceo period osigura-
nja. Tada su lekari u obavezi da zaklju e tzv. “tail covera-
ge“, kako bi bili pokriveni zahtevi za naknadu štete i obave-
ze po odlukama sudova. Neki lekari pla aju i više od 100000
dolara na ime zaklju enja osiguranja. Mora se re i, a to je i
logi no, da lekari specijalisti u oblasti neurohirurgije, orto-
pedije, akušerstva, ginekologije i sl., pla aju najviše premije,
s obzirom da oni obavljaju praksu koja u sebi sadrži više ri-
zika i mogu nosti za nastanak komplikacija.

Ono što je interesantno, jeste da se ova vrsta osiguranja
može zaklju iti i na nivou bolnice, odnosno, bilo koje zdrav-
stvene ustanove. Naime, ako lekari rade u bolnici, odnosno,
ako pružaju medicinsku pomo  pacijentima u njihovim sta-
novima i ku ama, tada oni imaju pravo na odre ene benefi-
cije koje se odnose na pla anje premije. To dovodi do šireg
pokri a, imaju i u vidu da e i sami lekari biti više zaintere-
sovani za zaklju enje osiguranja od sopstvene odgovornosti,
ako mogu da dobiju bolje uslove u smislu niže premije i  na-
ina pla anja iste. Me utim, postoje pojedine države u SAD

koje nisu sprovele reforme u oblasti regulisanja ovih vrsta
delikata, u kojima osiguranje od odgovornosti nije dostupno.
Mnogi lekari zbog toga odlaze da vrše lekarsku praksu u one
države, u kojima imaju mogu nost da se osiguraju. No, sa
druge strane, neki od njih prestaju da obavljaju lekarsku pra-
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ksu, imaju i u vidu opasnost koja im preti. Kriza u ovoj ob-
lasti traje duži niz godina u SAD, a najve a je u državama
Konektikat, Florida, Ilinois, Nju Džerzi, i Pensilvanija 22.

U reformama koje se u zdravstvu sprovode u SAD, je-
dan od ciljeva je da se osiguranje od lekarske odgovornosti,
kao i druge vrste osiguranja u zdravstvu, usmere ka stvaranju
jednog profesionalnog, poslovnog i regulatornog okvira za
bolje finansiranje zdravstvene zaštite, uopšte. Zato se funk-
cionisanje osiguranja od lekarske odgovornosti povezuje sa
funkcionisanjem celokupne zdravstvene zaštite 23.

“No-fault“ sistem osiguranja na Novom Zelandu

Pre više od trideset godina na Novom Zelandu je uve-
deno opšte osiguranje od nesre nog slu aja, u okviru kojeg je
definisan i “no fault“ sistem. U tom sistemu osiguranja, sta-
vlja se akcenat na nesre e koje se dese na radnom mestu ili u
saobra aju, kao i u sportu, ali me u svim tim slu ajevima,
nalaze se i nesre e i povrede nastale u medicinskim ustano-
vama. To su tzv. „medicinski nesre ni slu ajevi”, za koje je
predvi eno obešte enje pacijentima, a u te slu ajeve spadaju:
1) pozitivne lekarske radnje ili pozitivne lekarske greške koje
su uzrokovane nedovoljno visokim i o ekivanim stepenom
pažnje; 2) nastupanje teških, neo ekivanih, kao i nepoželjnih
i štetnih po zdravlje pojava koje su proizašle iz postupka le-
enja; i 3) medicinski nesre ni slu ajevi nastali kvarenjem

medicinskih aparata 24. Ako nastupi osigurani slu aj, paci-
jentu e se isplatiti naknada štete iz posebnog fonda za nji-
hovo osiguranje, a potraživanje naknade štete preko suda ili
preko same medicinske ustanove nije dozvoljeno. U ovom
sistemu, pacijenti primaju naknadu za obi nu štetu i izgub-
ljenu dobit u vidu gubitka zarade u iznosu od 80% prose nog
primanja u jednoj radnoj nedelji, u vreme nastanka medicin-
ske nesre e, a što iznosi oko 340 USD. Isto tako, nadokna-

uju se i troškovi medicinskog tretmana kao i naknada zbog
trajne nesposobnosti za rad, zatim naknada zbog nemogu -
nosti izdržavanja bra nog druga i ostalih lica koje je ošte eni
bio dužan da izdržava. Celim sistemom rukovodi Državna
komisija za obešte enje kojoj se i podnosi zahtev za naknadu
štete. Ošte eni ima obavezu da navedenoj Komisiji podnese
zahtev u roku od jedne godine od dana nastanka štete. Najvi-
še zahteva za naknadu štete se podnosi u oblasti hirurgije.
Podnosi se, prose no, 2 000 zahteva za naknadu štete godiš-
nje, odnosno, 50 zahteva na 100 000 stanovnika (Novi Ze-
land ima oko 3 800 000 stanovnika). Najviši dosu eni zahte-
vi su u oblasti šteta nastalih usled neuroloških povreda dece
25. Premije osiguranja su, u ovoj zemlji, znatno niže nego u
zemljama u kojima je prisutan klasi ni sistem osiguranja od
odštetne odgovornosti.

Problemi vezani za osiguranje od profesionalne
odgovornosti lekara

U Srbiji, prakti no, još nije u potpunosti „zaživelo“ za-
klju enje osiguranja od profesionalne odgovornosti lekara, a
u drugim zemljama pojavljuju se veliki problemi u vezi sa
ovom vrstom osiguranja. Zbog svih karakteristika osiguranja
od odgovornosti, uopšte, kao i u domenu, kada se radi o osi-
guranju od odgovornosti profesija, tj. lekara, pove ava se

broj parni nih postupaka povodom sporova proizašlih iz na-
vedenih ugovora o osiguranju. U tim postupcima dosu uju se
veliki iznosi, što predstavlja teret ne samo za medicinske us-
tanove  i osiguravaju a društva u jednoj državi, ve  i za samu
državu. Zbog toga, osiguravaju a društva ne žele da se bave
ovom vrstom osiguranja, a isto tako, ni pojedine medicinske
ustanove ne žele da pružaju pojedine medicinske usluge,
koje, na bilo koji na in, predstavljaju rizik za život i zdravlje
pacijenta. U zemljama, u kojima je prihva en tzv. “no-fault“
ili skandinavski model osiguranja, osigurava se pacijent. U
Švedskoj se ne sprovodi parni ni, ve  administrativni postu-
pak, u kome se ne utvr uje krivica lekara, kao ni nepažnja.
Me utim, utvr uje se greška lekara koja je dovela do ugro-
žavanja zdravlja pacijenta ili bilo koje druge posledice. Ad-
ministrativni postupak ne isklju uje mogu nost da pacijent
podnese tužbu protiv lekara. Ovaj model osiguranja ima je-
dan nedostatak, koji se sastoji u tome što se može primenji-
vati samo u razvijenim zemljama. Drugi nedostatak se ti e
sume osiguranja, koja je unapred utvr ena, odnosno, ispla-
uje se ono što je predvi eno ugovorom o osiguranju. Ipak,

ako je pacijent nezadovoljan iznosom, on može, kao što smo
rekli, podneti tužbu, kako bi ostvario ve u naknadu štete.
Dobre strane ovog modela odnose se na brzinu naknade šte-
te, izbegavanje dugih sudskih postupaka, kao i otklanjanje
psihološkog pritiska na lekara, s obzirom da se ne utvr uje
njegova krivica, ako do e do štete 26.

Da li bi ovaj model mogao biti uveden u Srbiji? Teško
je na to pitanje odgovoriti, kada postoje veliki nedostaci i u
regulisanju „klasi nog“ osiguranja od profesionalne odgo-
vornosti lekara. Sigurno je da e se broj grešaka u ovoj de-
latnosti pove ati, a, isto tako, i broj sudskih postupaka. Da li
bi osiguravaju a društva bila u stanju da izdrže pritisak koji
štete u ovoj oblasti mogu da proizvedu. Sigurno je da bi ovu
vrstu osiguranja trebalo zakonski regulisati kao obavezno i
time posti i više puta navedeni dvostruki cilj – zaštitu i pa-
cijenata i lekara. Me utim, treba videti da li bi sva osigura-
vaju a društva mogla da se bave ovom vrstom osiguranja i
da li bi trebalo pove ati po etni fond sigurnosti za osigura-
vaju a društva koja žele da se bave i ovim osiguranjem, od-
nosno, odrediti obavezno pove anje rezervi za ta društva.
Osim toga, trebalo bi rešiti i druga pitanja koja se ti u samog
zaklju enja ugovora o osiguranju. Naime, ko bi zaklju ivao
taj ugovor, lekari pojedina no (kao i drugo medicinsko oso-
blje) ili medicinska ustanova za sve lekare i druge zdravstve-
ne radnike koji rade u toj ustanovi. Zatim, da li bi premiju
osiguranja pla ali lekari iz svojih prihoda ili bi se našli drugi
izvori (fond same ustanove, fond koji bi država ustanovila).
Tada bi se postavilo pitanje i sredstava zdravstvenog osigu-
ranja. Slede e, trebalo bi regulisati da lica koja vrše lekarsku
profesiju mogu izgubiti licencu za obavljanje svog rada, ako
ne zaklju e ugovor o osiguranju. Naravno, ovde se može po-
staviti i niz drugih pitanja.

Pravilno regulisanje ove materije je jako bitno za zdrav-
stveni sistem jedne zemlje. Da je to tako, govori i praksa u
zemljama Evropske unije, gde je u svakom desetom lekar-
skom, odnosno, medicinskom postupku, utvr ena greška le-
kara ili drugog zdravstvenog radnika koja ima posledice za
pacijenta. To je sadržano u izveštaju evropske komisije 27.
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Zaklju ak

Na osnovu svega navedenog,  može se zaklju iti da osi-
guranje od profesionalne odgovornosti lekara i drugih zdravs-
tvenih radnika treba regulisati kao obavezno, da bi se ostvarila
zaštita i pacijenata i lekara. U definisanju modela ove vrste
osiguranja moraju da u estvuju, kako zdravstvene ustanove,
tako i osiguravaju a društva, zajedno sa nadležnim državnim
organima. Mora se imati u vidu slede e: mogu nost izdvajanja
sredstava iz dela budžeta (predvi enog za zdravstvo) za pla a-
nje premije osiguranja; mogu nost izdvajanja jednog dela dop-
rinosa koji se upla uju na ime zaposlenja, odnosno radnog sta-
ža lekara ili drugog zdravstvenog radnika za pla anje premije

osiguranja; mogu nost preventivnog ponašanja u ovoj oblasti,
kako bi se smanjio broj zahteva za naknadu štete. Ako bi osi-
guranje od profesionalne odgovornosti lekara bilo predvi eno
kao obavezno, onda bi bilo potrebno utvrditi da li bi se ono
zaklju ivalo kao kolektivno osiguranje ili kao individualno.
Možda bi trebalo predvideti mogu nost zaklju enja i jednog i
drugog osiguranja. Osiguravaju a društva bi morala, opštim
uslovima, da predvide da li e i na koji na in rizik uticati na
formu zaklju enja, kao i na sumu osiguranja. Sigurno je da bi
trebalo predvideti mogu nost da lekari koji pružaju kompliko-
vanije lekarske usluge, kao što su hirurzi, neurohirurzi, gine-
kolozi i ostali, zaklju uju ugovor o osiguranju na ve u sumu
osiguranja za svako osigurano lice. 
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Bio anin Vladimir ................................................................ 777
Bjelakovi  Bojko .................................................................. 780
Blagojevi  Milan .................................................................. 285
Blagojevi  Zoran ................................................................  1034
Bogavac Mirjana ..................................................................  931
Bogdanovi  Bogdan ............................................................. 975
Bogdanovi  Predrag ........................................................... 1049
Bogdanovi  Radovan ............................................................ 395
Bori i  Ivan .......................................................................... 399
Boškovi  Aneta .................................................................... 925
Boticelli Daniele ................................................................... 451
Boži  Ksenija ....................................................................... 515
Brakus Alma ......................................................................... 161
Brbori  Jasmina......................................................................  60

Brdareski Zorica .....................................................................  66
Brmboli  Branko ..................................................................  202
Buckus Raimondas .............................................................  1138
Budakov Zorana ............................................................ 667,767
Bukurov Bojana....................................................................  503
Bulatovi  Sanja ..................................................................... 907
Bumbaširevi  Ž. Marko ............................................... 271,1144
Ça lar Mete .......................................................................... 884
Calvo-Guirado José Luís ...................................................... 451
Cvetanovi  Srdjan ................................................................... 73
Cvetkovi  Gordana ............................................................... 191
Cvetkovi  Slobodan ................................................................ 87
Cvijanovi  Vlado ........................................................... 432,491

aparevi  Zorica ................................................................. 1109
ekanac Radovan ................................................................. 531
emeriki  Vesna ................................................................... 689
emerli -Adji  Nada .............................................................. 27
ubrilo Danka .......................................................................... 9
uki  Zoran .......................................................................... 596
utovi  Tatjana .................................................... 534,693,1026
vorovi  Ljiljana .................................................................. 619
eli  Vera ........................................................................... 1109
etkovi  Aleksandar ............................................................. 742
irkovi  Sanja ...................................................................... 368
osi  Zoran ........................................................................ 1109
uk Vladimir ........................................................................ 784

Da kovi  Jelena .................................................................... 963
Daki  Zorica ......................................................................... 202
Damjanovi  Gordana ............................................................ 245
Damjanovi  Miodrag ..................................................... 858,969
Danilovi  Dragana ................................................................ 746
Dankuc Dragan ..................................................................... 619
Daruši J. Dragana ................................................................. 554
Davi evi -Elez Žaklina ........................................................  474
Davidovi  Bojana .......................................................... 730,949
Davidovi  Lazar .....................................................................  87
De Luka R. Silvio ................................................................  346
Debeljak Marta i  Jasmina ................................................... 735
Dedi  Gordana ...................................................................... 265
Dejanovi  Jadranka ............................................................. 1151
Delgado Ruiz Rafael Arcesio ...............................................  451
Dilbaz Serdar ........................................................................ 884
Dimi  Aleksandra ................................................................. 746
Dimitrijevi  Milovan ............................................................ 503
Din i  Dragan ....................................................................... 362
Divjak Ivana ......................................................................... 515
Dobri  Silva................................................. 5,233,429,805.1102
Dodi  Slobodan ........................................................... 251,1006
Dragovi  Gordana ................................................................. 746
Dragovi  Tamara .................................................................. 293
Drndarevi  Neda ................................................................... 735
Drobnjak Dragan ................................................................  1049
Drulovi  Jelena ....................................................................... 83
Dubljanin Raspopovi  Emilija..............................................  963



Volumen 72, Broj 1 VOJNOSANITETSKI PREGLED Strana CV

Dugali  Predrag ...................................................................... 33
Dujmovi  Irena.....................................................................  963
Dulovi  Olga ........................................................................  131
Džami  Aleksandar ..............................................................  202
Djeri  Dragoslava.................................................................  619
Djikanovi  Bosiljka .............................................................. 277
Djoki  Dragoljub .................................................................. 245
Djordjevi  Boban ............................................................ 39,547
Djordjevi  Dragan .............................................................. 1102
Djordjevi -Radojkovi  Danijela ...........................................  969
Djordjevi  Vitomir ...............................................................  383
Djordjevi  Vuji i  Ana ........................................................  352
Djordjevi  Zoran .................................................................. 317
Djuki  Ljiljana ...................................................................... 571
Djuranovi  Srdjan...................................................... 83,183,399
Djuraši  Ljubomir .................................................................. 87
Djurdjevi  Dejan ................................................................ 1018
Djurdjevi  Dragan ......................................................... 491,547
Djurdjevi  Slaviša ................................................................  531
Djuri  Predrag ..............................................................474,1049
Djuri  Tamara ....................................................................... 362
Djuri -Jovi i  D. Milica .......................................................  809
Djurovi  Aleksandar.................................................. 66,639,715
Eremija Jelena .................................................................... 1078
Eri Živka .......................................................................679,1018
Filipovi  Aleksandar ............................................................ 875
Filipovi  Branislav ........................................... 195,271,335,646
Foli  Miljan .......................................................................... 503
Francuski Jelena ...................................................................  735
Ga evi  Milomir...................................................................  547
Gajanin Radoslav ............................................................... 1018
Gavri  Miodrag ....................................................................  772
Gavrilovi  Dejan .................................................................. 889
Gebauer-Bukurov Ksenija ....................................................  515
Gemovi  Branislava .............................................................  352
Glibeti  Marija ..................................................................... 735
Gliši  Sanja .......................................................................... 352
Golubovi  Mileta ........................................................... 183,772
Golubovi  Mladjan.............................................................  1062
Grbi  Dragan ........................................................................  211
Grdini  Aleksandra....................................................... 474,1049
Grdini  G. Aleksandar ........................................................ 1049
Grgov Saša ............................................................................. 33
Gruji  Jovan ....................................................................... 1034
Gu -Š eki  Marija................................................................  368
Gudelj Ognjen ....................................................................  1049
Gvozdenovi  Ranko .....................................................341,1128
Hadži-Mihailovi  Miloš ..........................................................   9
Hajder Jelena ...................................................................... 1040
Hajdukovi  Zoran..........................................................  293,510
Herzog Richard ..................................................................... 271
Holclajtner-Antunovi  Ivanka ................................................  60
Ignjatovi  M. Ivan ................................................................  673
Ignjatovi  Mile ..................................................................... 784
Ignjatovi  Risti  Dragana .....................................................  390
Ili  B. Milena ...................................................................... 1081
Ili  Dejan .............................................................................. 639
Ili  Dragan .......................................................................... 1006
Ili  Ivan .........................................................................  311,383
Ili  Miroljub .........................................................................  627
Ili  Nela ................................................................................  963
Ili  Nevenka .........................................................................  245
Ili  Nina................................................................................  651
Ili  P. Miroslav ................................................................... 1159
Ili  V. Tihomir .........................................................207,723,995
Ili  Vesna..............................................................................  627
Išpanovi  Veronika...............................................................  565

Ivanov Igor ................................................................ 1066,1151
Ivanovi  Lidija ...................................................................... 821
Ivanovi  Mirjana ............................................................ 730,949
Ivanovi  Nenad ................................................................... 1013
Ivanovi  Vladimir ............................................................... 1066
Ivkovi -Kapicl Tatjana .................................................. 679,997
Jakovljevi  Ana .................................................................... 931
Jakovljevi  Nenad ................................................................... 87
Jakovski Krume ...................................................................... 52
Jakši  Vesna .........................................................................  920
Jan i  Jasna .......................................................................... 446
Janevska Vesna.......................................................................  52
Janevski Vlado........................................................................  52
Jani ijevi -Petrovi  A. Mirjana .......................................... 1132
Janji  Tijana........................................................................  1163
Janji  Zlata ............................................................................ 757
Jankovi  Janko...............................................................  634,839
Jankovi  M. Slobodan ..................................................... 16,144
Jankovi  Slavenka ................................................................  634
Jankovi  Svjetlana .........................................................  730,949
Janoševi  Mirjana ............................................................... 1026
Jašarovi  Damir .................................................................... 542
Jeli  Anica .............................................................................. 16
Jeli  Svetlana ........................................................................ 689
Jelovac B. Drago ................................................................... 772
Jeremi  Dimitrije .................................................................. 211
Jesenko-Rokvi  Aleksandra..................................................  251
Ješi  Aleksandar ................................................................... 515
Jevdji  Jasna .........................................................................  936
Jevti  Marija ...........................................................................  27
Jevtovi  Djordje.............................................................  131,746
Joci  Dragana .......................................................................  373
Jokanovi  Vukoman ............................................................. 462
Jovanovi  D. Milan.............................................................  1045
Jovanovi  Dalibor .......................................................... 259,531
Jovanovi  Dragana ........................................................  156,506
Jovanovi  Milica ..................................................................  131
Jovanovi  Snežana ................................................................ 144
Jovanovi  Svetlana ............................................................... 751
Jovanovi  V. Dalibor .......................................................... 1081
Jovanovik Rubens...................................................................  52
Jovaševi -Stojanovi  Milena ..............................................  1147
Jovi  Milena ......................................................................... 491
Jovi  Nebojša........................................................  534,693,1026
Jovi  Sladjana.......................................................................  828
Jovi  Zoran ...........................................................................  474
Jovi evi   Ana ......................................................................  481
Jovi i  Ivana ......................................................................... 399
Jovi i  S. Nenad ...................................................................  809
Jovi i  Žikica ........................................................................ 399
Jugovi  Aleksandar...............................................................  167
Jung Robert ......................................................................... 1151
Kadija Marko ........................................................................ 271
Kaludjerovi  Vladimir ..........................................................  277
Karajovi  Jelena ...................................................................  293
Karali  Marinko .................................................................. 1018
Karanovi  Nevena ..............................................................  1055
Kari  Jasmina ....................................................................... 828
Karkali  Radovan ..........................................................  259,531
Kastratovi  Biljana ...............................................................  742
Kasum Goran ........................................................................ 889
Kesi  Ljiljana ........................................................................ 780
Kikovi  Saša ......................................................................... 293
Kiralj Aleksandar ................................................................ 1159
Kla ar Jelena .......................................................................... 16
Kljakovi -Avramovi  Tamara ..............................................  510
Kneževi  B. Jasmina ............................................................. 149
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Kneževi  Božidarka .............................................................. 925
Kneževi -Apostolski Sladjana..............................................  723
Kneževi -Ušaj Slavica........................................... 679,784,1018
Koji  Miroslav......................................................................  317
Kolarov Violeta .................................................................... 438
Kon ar Igor .......................................................................... 362
Konstantinovi  Ljubica ..........................................................  66
Kora  Miloš ................................................................... 131,202
Kora evi  Goran ......................................................580,858,969
Kos Mitja .............................................................................. 137
Kosti   Ivan ............................................................................ 46
Kosti  Jelena ........................................................................ 942
Kosti  Marina ....................................................................... 144
Kosti  Milena ......................................................................... 46
Kosti  Miloš ......................................................................... 780
Kosti  Nada ........................................................................ 1109
Kosti  S. Vladimir  ........................................................ 346,809
Kosti  Tomislav ................................................................... 858
Kosti  Zoran ......................................................................... 784
Kostova Elena ......................................................................... 52
Kostovski Saša ....................................................................... 27
Košuti  Lj. Jovan..................................................................  149
Kotarac Milutin .................................................................. 1013
Kova  Bojan ......................................................................... 839
Kova ev Zaviši  Branka.......................................................  907
Kova evi  Aleksandra............................................................  16
Kova evi  Bojan .................................................................. 784
Kova evi  Filipovi  Milica ..................................................  735
Kova evi  Nada ................................................................... 399
Kozarski Jefta .................................................................. 73,547
Kozomara Ružica ..................................................534,821,1026
Krajnovi  M. Dušanka ................................................... 373,978
Kresojevi  D. Nikola ............................................................  809
Krstev Srmena ......................................................................  481
Krsti  Dragan ..................................................................... 1154
Krsti  Jelena .........................................................................  207
Krsti  Miroslav.....................................................................  660
Krsti  Nebojša ......................................................................  858
Kuki  Biljana........................................................................  975
Kumru Selahattin .................................................................. 884
Kunishima Shinji .................................................................. 395
Kunti  Vesna .......................................................................... 60
Kutleši  Marija ..................................................................... 580
Kutleši  Ranko ..................................................................... 580
Kuzmanovi  Miloš ............................................................... 395
Kuzmi -Jankovi  Snežana ............................................. 293,510
Labacevski Nikola .................................................................. 52
Laki  Dragana ...................................................................... 137
Lalkovi  Mikica ................................................................... 547
Latas Milan...........................................................................  751
Lavrni  Dragana ............................................................ 723,833
Lavrni  Slobodan ................................................................. 723
Lazi  Dijana .........................................................................  646
Lazi  Vojkan ........................................................................ 251
Lazi  Zoran .......................................................................... 451
Le i  Jelena ................................................................... 730,949
Le i  Toševski Dušica .......................................................... 565
Lekovi  Marko ..................................................................... 879
Leši  R. Aleksandar ............................................................ 1144
Ljubojevi  Vesna ................................................................ 1018
Lon ar-Turukalo Tatjana......................................................  757
Lovrenski Aleksandra................................................... 679,1151
Lužaji  Tijana.......................................................................  735
Magi  Zvonko ...................................................................... 627
Maksi  Djoko .......................................................................  596
Maksimovi  Miloš ................................................................ 298
Maksimovi  Nataša .............................................................. 634

Malenkovi  Goran ................................................................  997
Mališ Miloš...........................................................................  335
Maljkovi  Igor ......................................................................  547
Malobabi  Slobodan ......................................................  195,646
Mandi  Aljoša ......................................................................  997
Manojlovi  M. Jelena ...........................................................  978
Mari  Nebojša ...................................................................... 432
Marinkovi  Jelena ................................................................. 481
Marinkovi  Marija ................................................................  757
Marinkovi  Mirjana..............................................................  245
Marisavljevi  Dragomir...............................................  689,1040
Marjanovi  Ivan.................................. 78,341,723,833,879,1128
Marjanovi  Marija .............................................................. 1128
Marjanovi  Milan ............................................................... 1147
Markov Borislav .................................................................  1159
Markovi  Aleksa...................................................................  451
Markovi  Danica ..................................................................  735
Markovi  Dejan ............................................................. 462,845
Markovi  Olivera.........................................................  689,1040
Markovi -Deni  Ljiljana ............................................... 156,481
Marti  Vesna ........................................................................ 214
Martinovi  Tamara ............................................................... 689
Maruši  Goran ...................................................................... 211
Maté-Sánchez José Eduardo .................................................  451
Matijevi  Snežana.................................................................  915
Matijevi  Stevo ............................................................ 534,1026
Matunovi  Radomir ............................................................  1049
Mavija Milka ........................................................................  920
Medenica Veselin ................................................................. 821
Medi  Vesna ....................................................................... 1006
Merdovi  Boro ...................................................................... 167
Micev Marjan .......................................................................  399
Mi i  Dragan ........................................................................ 368
Mickovi  Saša ...................................................................... 685
Mihailovi  Dragan .................................................... 46,408,780
Mihailovi  Jasna ................................................................... 438
Mihajlovi  Zorica ...............................................................  1081
Mihaljevi  Biljana ....................................................... 689,1040
Mijailovi  Nataša .................................................................... 16
Mijatov Ivana ...................................................................... 1159
Mijatov Saša ....................................................................... 1159
Mijatovi  Sladjana................................................................  889
Mijovi  Biljana ..................................................................... 634
Mijovi  Žaklina ....................................................................  780
Mijuškovi  Mirjana .............................................................. 596
Miki  Dragan ........................................................................ 317
Mikov Ivan .................................................................... 667,767
Mikov Momir ................................................................ 667,767
Mileki  R. Bojana ............................................................... 1097
Milenkovi  Tatjana.............................................  817,1078,1123
Mileti  Vladimir ...................................................................  565
Mili ev Milena ..................................................................... 723
Mili evi  Saša ...............................................................  446,547
Mili i  Biljana ...................................................................... 183
Mili -Lemi  Aleksandra ....................................................... 623
Milijaševi  Boris ............................................................ 667,767
Milisavljevi  Slobodan ......................................................... 432
Miljuš Dušan ........................................................................  623
Milojko Biljana ................................................................... 1132
Miloradovi  Vladimir ........................................................... 969
Milosavljevi  Tomica ........................................................... 399
Milosavljevi  Z. Miloš ........................................................ 1081
Miloševi  Branko .......................................................... 131,202
Miloševi  Georgijev M. Andrijana ......................................   978
Miloševi  Ivana .................................................................... 131
Miloševi  Toši  Mirjana ....................................................... 931
Miloševi  Zoran ........................................................... 467,1062
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Milovanovi  Branislav ................................................. 346,1109
Milovanovi  Darko ............................................................... 335
Milovanovi  Olivera ............................................................... 16
Milovanovi  Srdjan .............................................................. 751
Milovi  Novak ...................................................................... 972
Milutinovi  M. Suzana .......................................................  1144
Min i  Teodora .................................................................... 565
Miri  Mirjana ....................................................................... 828
Mirkovi  Darko ............................................................. 293,685
Mirkovi  Ljiljana ................................................................ 1163
Mirkovi  M. Siniša ............................................................. 1097
Miši  Tijana .......................................................................... 451
Miti  Lakuši  Vesna ........................................................... 1062
Mitkovi  Marija .................................................................... 565
Mitkovi  Milorad ................................................................. 957
Mitrovi  Katarina ................................................ 817,1078,1123
Mitrovi  Lj. Slobodanka ..................................................... 1081
Mitrovi  M. Slobodan ..........................................................  608
Mitrovi  Milena .................................................................... 907
Mitrovi  Miroslav ................................................................. 685
Mitrovi  Nebojša..................................................................  542
Mladenovi  Irena ..........................................................534,1026
Mladenovi  Jovan ................................................................. 531
Mladenovi  Zorica ............................................................... 474
Mojsilovi  Slavko ................................................................. 735
Muli  Mersudin ....................................................................  404
Mumovi  M. Gordana ............................................................ 22
Munteanu Mihnea...............................................................  1072
Najman  Stevo ........................................................................ 46
Nedeljkovi  Ivan .................................................................. 467
Nedeljkovi  Nenad ...................................................................  9
Nedeljkovi  Una ................................................................... 963
Nedok S. Aleksandar ............................................................ 792
Negri Bruno .......................................................................... 451
Neši  Milkica ....................................................................... 942
Neškovi  N. Aleksandar ................................................  311,383
Nikoleti  Katarina ................................................................ 438
Nikoli  Aleksandar ............................................................... 285
Nikoli  Aleksandra ............................................................... 931
Nikoli  Ana ................................................................... 723,833
Nikoli  Gordana ............................................................ 175,660
Nikoli  Ivan..........................................................................  975
Nikoli  Jelena .......................................................................  757
Nikoli  Zoran ....................................................................... 251
Nikoli -Mickovi  Irena ........................................................  685
Nin i  Dejan ......................................................................... 997
Novakovi  Ivana ................................................................... 742
Novakovi  Paro Jovanka ......................................................  907
Novakovi  Zoran .................................................................. 931
Novkovi  Dobrivoje ............................................................. 191
Novovi  N. Miloš .................................................................  936
Obradovi  Slobodan ............................................................. 858
Obradovi  V. Žarko ....................................................... 301,307
Obradovi -Djuri i  Kosovka ........................................251,1006
Obren evi  Katarina ............................................................. 596
Palibrk  D. Tomislav ........................................................... 1144
Panajotovi  Ljubomir ........................................................... 547
Pani  Miloš ........................................................................... 311
Panjkovi  Milana .................................................................. 679
Papadopoulos Konstantinos .................................................. 693
Paripovi  Aleksandra............................................................  395
Pavi evi  Ljubomir ..............................................................  619
Pavlovi  Dragomir .................................................................  73
Pavlovi  Katica.......................................................................  27
Pavlovi  Milorad ........................................................... 131,202
Pavlovi  Miroslav..........................................................  259,531
Pavlovi -Kleut Milena ........................................................ 1109

Pavlovi -Markovi  Aleksandra ..............................................  83
Pejakov Ljubica .................................................................... 875
Pejin Radoslav ...................................................................... 907
Pejovi  Janko ........................................................................ 531
Pejovi  Milovan evi  Milica ................................................  565
Pejovi  Vesna ....................................................................... 715
Pekmezovi  Tatjana.......................................................  346,833
Pen i -Popovi  Biljana ....................................................... 1109
Peri  Aneta .........................................................................  1102
Peri  Jelena ........................................................................... 634
Peri  Stojan ........................................................................... 833
Peri  Tamara ......................................................................... 462
Peri  Tijana ........................................................................... 491
Periši  Nenad ........................................................................ 293
Peši  Milica .......................................................................... 559
Petakov Marijana .................................................................. 735
Petri  Aleksandra..................................................................  576
Petronijevi  Branislava.......................................................  1116
Petrovi  Aleksandra ................................................................ 16
Petrovi  B. Milan .................................................................. 772
Petrovi  Bojan ...................................................................... 462
Petrovi  Djordje ........................................................... 161,1116
Petrovi  Dragan ....................................................................  780
Petrovi  Jani ijevi  Mirjana .................................................  839
Petrovi  Kosta ...................................................................... 161
Petrovi  Marijana ................................................................. 596
Petrovi  Milica .............................................................. 596,780
Petrovi  Milovan .......................................................  1066,1151
Petrovi  Nemanja .................................................................  975
Petrovi  Nikola ..................................................................... 851
Petrovi  Nina ........................................................................ 571
Petrovi  Sladjana ...........................................................  408,780
Petrovi  Stanko ................................................................... 1049
Petrovi  Žarko ....................................................................  1072
Piattelli Adriano .................................................................... 451
Pil evi  Dejan ....................................................................... 596
Planojevi  Nina ....................................................................  588
Plavši  Ljiljana ............................................................ 817,1078
Popevi  Spasoje .................................................................... 156
Popov Milan .........................................................................  211
Popovi  B. Mirjana...............................................................  809
Popovi  Deuši  Smiljka........................................................  565
Popovi  Dj. Dušan ................................................................ 399
Popovi  Djordje....................................................................  907
Popovi  Milenkovi  Marija ..................................................  144
Popovi  Srdjan......................................................................  627
Popovi  Zoran ...................................................... 639,715,1034
Pošti  D. Srdjan ...................................................................   499
Poti  B. Milan.......................................................................  673
Prelevi  Rade ........................................................................ 851
Priji  M. Sergej ..................................................................... 149
Puškaš Laslo .................................................................. 195,646
Putnik Jovana ........................................................................ 395
Putnikovi  Biljana ......................................................... 311,383
Radak Djordje ....................................................................... 298
Radakovi  S. Sonja......................................................  259,1147
Radoi i  Dragan ...................................................................  957
Radojevi  Bojan ................................................................. 1034
Radoji i  Julija ..................................................... 534,693,1026
Radojkovi  Danijela ............................................................. 559
Radonji  Veselin ................................................................... 195
Radonji  Vidosava ......................................................... 195,335
Radosavljev Kir anski Jelena ..............................................   565
Radovanovi  Ana ................................................................... 16
Radovanovi  Anita ............................................................... 735
Radovanovi  D. Ivana .......................................................... 554
Radovanovi  Nebojša ......................................................... 1013
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Radovanovi  Saša .......................................................... 446,809
Radovi -Janoševi  Dragana ................................................. 576
Radulovi  M. Danka ............................................................. 554
Raffay Violetta ...................................................................  1151
Raistenskis Juozas .............................................................. 1138
Raki  B. Dušica .................................................................... 467
Raki  Branislava...................................................................  467
Rako evi  Zoran ................................................................. 1006
Rakonjac Milanko ..............................................................  1049
Rali  Tijana .......................................................................... 751
Ramírez-Fernández María Piedad ........................................  451
Ran i  Nemanja ................................................................... 390
Randjelovi  Danijela ............................................................  531
Randjelovi  Krsti  Violeta .................................................  1049
Rankov Olivera ..................................................................... 907
Rapai  Dragan ...................................................................... 821
Raškovi  Aleksandar ............................................................ 667
Rasuli  G. Lukas ................................................................  1045
Ravili  Uroš........................................................................  1163
Redžek Aleksandar.............................................................  1066
Relji  Vesna .........................................................................  634
Resan Mirko .........................................................................  839
Risovi  Dušica ..............................................................341,1128
Risovi  Tatjana ................................................................... 1018
Ristanovi  Aleksandar..........................................................  432
Ristanovi  Elizabeta ...........................................................  1147
Risti  Andjelka .......................................................................  66
Risti  Branko........................................................................  390
Risti  Jelena .......................................................................... 161
Risti  Siniša..........................................................................  828
Risti  Slavica ........................................................................ 828
Risti  Tatjana ........................................................................ 559
Roganovi  Jelena .................................................................. 571
Roksandi -Milenkovi  Marina ...................................... 156,506
Rusovi  Siniša ............................................................... 293,879
Ruži  Ze evi  Dejana ............................................................. 16
Saka  Dejan .......................................................................... 858
Sakalaš Lorand ..................................................................... 515
Samardži  Goran .................................................................. 245
Samardži  Ljiljana ......................................................... 175,660
Samardži  Natalija ........................................................  156,506
Samardžija Golub .................................................................  975
Santra -Stijak Gordana.........................................................  335
Sarajlija Adrijan ................................................................... 167
Sarajlija Marija ..................................................................... 167
Sekulovi  Leposava ............................293,317,491,510,685,879
Selakovi  D. Sre ko ........................................................... 1097
Sen ani  Ivan ....................................................................... 920
Simi  Aleksandar ...............................................................  1013
Simi  Dejan ..........................................................................  851
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Šegrt Budimir ....................................................................... 239
Šijan Goran ...................................................................... 73,547
Škuleti  Vesna ............................................................... 191,596
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Tomi  Nagli  Dragana ......................................................... 907
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Vasovi  Velibor ............................................................. 667,767
Velicki Lazar ..........................................................................  27
Velicki Radmila ...................................................................... 27
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Vojinov Saša.........................................................................  211
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Yavuzcan Ali ........................................................................  884
Zarev I. Anita ........................................................................ 772
Zdravkovi  Dragan ...................................................... 817,1123
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Žiki  Olivera ......................................................................... 942
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Životi -Vanovi  Mirjana ........................................................  66
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DEMOGRAPHY ............................................................. 660
DENTAL ANXIETY ........................................................ 16
DENTAL CARE ................................................................ 16
DENTAL CEMENTS .................................................... 1006
DENTAL IMPLANTS .................................................... 451
DENTAL IMPRESSION MATERIALS ......................... 251
DENTAL PLAQUE INDEX ........................................... 915
DENTAL PROSTHESIS ................................................. 251
DENTAL PULP .............................................................. 735
DENTITION, PERMANENT, CHILD ........................... 730
DEPRESSION ................................................................. 207
DEXAMETHASONE ...................................................... 499
DIABETES MELLITUS 858
DIABETES MELLITUS, TYPE 1 ........................... 627,817
DIABETES MELLITUS, TYPE 2 ......................... 474,1109
DIABETIC NEPHROPATHIES ..................................... 627
DIABETIC NEUROPATHIES ........................................ 833
DIAGNOSIS 78,156,161,191,202,293,307,311,395,399,
503,515,600,603,784,821,875,975,1081,1128,1159
DIAGNOSIS, DIFFERENTIAL83,207,211,368,408,438,
510,603,608,619,685,780
DIAGNOSTIC TECHNIQUES AND PROCEDURES 22,
73,723
DIGESTIVE SYSTEM SURGICAL PROCEDURES 293,
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DIPHOSPHONATES ...................................................... 772
DISABLED PERSONS ................................................... 413
DISEASE MODELS, ANIMAL ...................................... 828
DISEASE OUTBREAKS ................................................ 301
DISEASE PROGRESSION ............................... 341,474,809

DISINFECTANS ............................................................ 251
DISSECTION .................................................................  311
DOGS .............................................................................. 451
DRUG INCOMPATIBILITY ......................................... 404
DRUG RESISTANCE .................................................... 515
DRUG THERAPY .............................214,515,689,875,1097
DRUG THERAPY, COMBINATION ............................ 317
DRUG TOXICITY .......................................................... 772
DRUG-ELUTING STENTS ...................................870,1066
DURAPATITE ................................................................ 462
EAR, MIDDLE ............................................................... 503
ECHOCARDIOGRAPHY ...............................383,600,1151
ECONOMICS ............................................................... 1055
ECONOMICS, PHARMACEUTICAL ........................... 144
ELECTROCARDIOGRAPHY .......................................  667
ELECTROCARDIOGRAPHY, AMBULATORY 1049,1109
ELECTROMAGNETIC FIELDS ................................. 1138
ELECTROMYOGRAPHY .....................................446,1116
ELECTROPHYSIOLOGY ............................................. 723
EMPYEMA, PLEURAL.................................................  491
ENCEPHALITIS, VIRAL ............................................... 603
ENDOSCOPY, DIGESTIVE SYSTEM ............................ 33
ENDOSONOGRAPHY ................................................... 784
EPILEPSIES, PARTIAL ................................................. 404
EPINEPHRINE ............................................................... 667
ESOPHAGEAL NEOPLASMS ...................................... 975
ESOPHAGUS ................................................................. 784
ETHICS, MEDICAL ..........................................390,588,596
EXERCISE .........................................................889,907,963
EXERCISE TEST ........................................................... 191
EXFOLIATION SYNDROME ....................................... 839
EXOPHTHALMOS ........................................................ 510
EYE ............................................................................... 1128
FACE ......................................................................... 9,1026
FACIAL BONES ............................................................  534
FACTOR ANALYSIS, STATISTICAL .................. 757,851
FAMILY ......................................................................... 942
FANCONI ANEMIA ...................................................... 368
FASCIOLA HEPATICA ................................................. 202
FIBROMA ....................................................................... 600
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FRACTURES,STRESS ................................................. 1034
FROZEN SECTIONS ................................................... 1018
FUNGI .......................................................................... 1147
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GENE AMPLIFICATION .............................................. 679
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GERMANY ..................................................................... 413
GINGIVITIS ..................................................................... 46
GLAUCOMA ........................................................... 341,839
GLAUCOMA, OPEN-ANGLE ..................................... 1128
GLIOMA ......................................................................... 828
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GRAVES DISEASE ....................................................... 510
GYNECOLOGIC SURGICAL PROCEDURES ............ 884
HAND ............................................................................... 73
HEAD AND NECK NEOPLASMS .............................. 1045
HEALTH ..........................................................481,751,1138
HEALTH CARE ........................................................... 1055
HEALTH CARE COSTS ................................................ 137
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HISTIOCYTOSIS, SINUS .............................................. 780
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HIV .................................................................................. 746
HIV ENVELOPE PROTEIN GP120 ............................... 352
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HYPERTENSION ........................................................... 245
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INFANT, NEWBORN ............................................. 352,693
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NEUROENDOCRINE TUMORS ................................... 875
NEUROLEPTIC MALIGNANT SYNDROME .............. 603
NEUROPEPTIDES .................................................. 571,646
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NURSES .......................................................................... 481
OBESITY .......................................................................... 27
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ORTHOPEDIC PROCEDURES ..... 639,715,957,1081,1144
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OSTEOCALCIN ............................................................. 559
OSTEOCHONDRODYSPLASIAS ............................... 1081
OSTEOGENESIS ..................................................... 559,735
OSTEONECROSIS ......................................................... 772
OTOLOGIC SURGICAL PROCEDURES ..................... 619
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PROCEDURES ............................................................... 503
PAIN .............................................................................. 1081
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PARAGANGLIOMA ...................................................... 875
PARESIS ......................................................................... 214
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PATHOLOGY ................................................................. 438
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PATIENTS ...................................................................... 373
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PEPSIN A ........................................................................ 608
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PERIPHERAL NERVOUS SYSTEM DISEASES ......... 723
PERSONALITY DISORDERS ....................................... 554
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PROSTATITIS ................................................................ 211
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PSYCHIATRIC STATUS RATING SCALES ........ 660,751
PSYCHOPATHOLOGY ................................................. 565
PSYCHOTHERAPY ....................................................... 175
PULMONARY DISEASE, CHRONIC OBSTRUCTIVE 
........................................................................................ 1132
PYLORIC STENOSIS .................................................. 1013
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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.

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 the Vancouver Convention.
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: *, †, ‡, §, ||, ¶, **, ††,

... .
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
authors, clearly marked by standard footnote signs;

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

e) 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 consid-
eratuion 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 A, et al. Influence of the elevated ambient temperature
on immunoglobulin G and immunoglobulin G subclasses in sera of
Wistar 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 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

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.

Illustrations
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
identified 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 objavljivani, niti predati za objavljivanje redosledom koji odre-

uje ure iva ki odbor. Svaki pokušaj plagijarizma ili autoplagijarizma
kažnjava se. Prilikom prijave rada u sistem elektronskog ure ivanja
„Vojnosanitetskog pregleda“ neophodno je priložiti izjavu da su ispu-
njeni svi postavljeni tehni ki zahtevi uklju uju i i izjavu koju potpi-
suju svi autori da rad nije ranije ni u celini, niti delimi no objavljen
niti prihva en za štampanje u drugom asopisu. Izjavu o pojedina -
nom doprinosu autora mora potpisati i od svakog autora rada, treba
skenirati i poslata uz rad kao dopunsku datoteku. Tako e, autori su
obavezni da dostave i potpisanu izjavu o nepostojanju sukoba interesa
ime postaju odgovorni za ispunjavanje svih postavljenih uslova.

Ovome sledi odluka o prihvatanju za dalji ure iva ki postupak. Za
objavljene radove VSP zadržava autorsko pravo. Primaju se radovi
napisani samo na engleskom jeziku.

Od 1. januara 2012. godine Vojnosanitetski pregled prešao je
na e-Ur: Elektronsko ure ivanje asopisa.

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

http://aseestant.ceon.rs/index.php
U VSP-u se objavljuju uvodnici, originalni lanci, prethodna ili

kratka saopštenja, revijski radovi tipa opšteg pregleda (uz uslov da
autori navo enjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj pišu), aktuelne teme, metaanalize, kazuistika, seminar prak-
ti nog lekara, lanci iz istorije medicine, li ni stavovi, naru eni ko-
mentari, pisma uredništvu, izveštaji sa nau nih i stru nih skupova, pri-
kazi knjiga i drugi prilozi. Radovi tipa originalnih lanaka, prethodnih ili
kratkih saopštenja, metaanalize i kazuistike objavljuju se uz apstrakte
na srpskom i engleskom jeziku.

Rukopis se piše sa proredom 1,5 sa levom marginom od 4 cm. Koris-
titi font veli ine 12, a na elno izbegavati upotrebu bold i italic slova, koja
su rezervisana za podnaslove. Originalni lanci, opšti pregledi i metaanali-
ze i lanci iz istorije medicine ne smeju prelaziti 16 stranica (bez priloga);
aktuelne teme – deset, seminar prakti nog lekara – osam, kazuistika – šest,
prethodna saopštenja – pet, a komentari i pisma uredniku – tri, izveštaji sa
skupova i prikazi knjiga – dve stranice.

U celom radu obavezno je koriš enje me unarodnog sistema mera
(SI) i standardnih me unarodno prihva enih termina (sem mm Hg i °C).

Za obradu teksta koristiti program Word for Windows verzije 97,
2000, XP ili 2003. Za izradu grafi kih priloga koristiti standardne gra-
fi ke programe za Windows, poželjno iz programskog paketa Micro-
soft Office (Excel, Word Graph). Kod kompjuterske izrade grafika
izbegavati upotrebu boja i sen enja pozadine.

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.
Prispeli radovi kao anonimni podležu ure iva koj 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 upu uje autoru odre enom za korespodenciju na kona nu
saglasnost.

Priprema rada
Delovi rada su: naslovna strana, apstrakt sa klju nim re ima,

tekst rada, zahvalnost (po želji), literatura, prilozi.
1. Naslovna strana
a) Poželjno je da naslov bude kratak, jasan i informativan i da odgo-

vara sadržaju, podnaslove izbegavati.
b) Ispisuju se puna imena i prezimena autora sa oznakama redom: *, †,

‡, §, ||, ¶, **, ††, ... .
c) Navode se puni nazivi ustanove i organizacijske jedinice u kojima

je rad obavljen mesta i države za svakog autora, koriste i standardne
znake za fusnote.

d) Zaklju ak može da bude posebno poglavlje ili se iznosi u posled-
njem pasusu diskusije.

e) Podaci o autoru za korespodenciju.
2. Apstrakt i klju ne re i
Na drugoj stranici nalazi se strukturisani apstrakt (250-300 re i za

originalne lanke i meta-analize) sa naslovom rada. Kratkim re eni-
cama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada, osnov-
ne procedure – Metode (izbor ispitanika ili laboratorijskih životinja;
metode posmatranja i analize), glavni nalazi – Rezultati (konkretni
podaci i njihova statisti ka zna ajnost) i glavni Zaklju ak. Naglasiti
nove i zna ajne aspekte studije ili zapažanja. Strukturisani apstrakt za
kazuistiku (do 250 re i), sadrži podnaslove Uvod, Prikaz bolesnika i
Zaklju ak). Ispod apstrakta, „Klju ne re i“ sadrže 3–10 klju nih re i
ili kratkih izraza koje ukazuju na sadržinu lanka. 

3. Tekst lanka
Tekst sadrži slede a poglavlja: uvod, metode, rezultate i diskusiju.

Uvod. Posle uvodnih napomena, navesti cilj rada. Ukratko izneti razloge
za studiju ili posmatranje. Navesti samo važne podatke iz literature a ne
opširna razmatranja o predmetu rada, kao ni podatke ili zaklju ke iz rada
o kome se izveštava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne životinje, uklju uju i kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvo a a u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omogu i reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode, uklju u-
ju i i statisti ke. Ta no identifikovati sve primenjene lekove i hemika-
lije, uklju uju i generi ko ime, doze i na ine davanja. Za ispitivanja na
ljudima i životinjama navesti saglasnost nadležnog eti kog komiteta.

Rezultate prikazati logi kim redosledom u tekstu, tabelama i ilustra-
cijama. U tekstu naglasiti ili sumirati samo zna ajna zapažanja.

U diskusiji naglasiti nove i zna ajne aspekte studije i izvedene zak-
lju ke. Posmatranja dovesti u vezu sa drugim relevantnim studijama, u
na elu iz poslednje tri godine, a samo izuzetno i starijim. Povezati zak-
lju ke sa ciljevima rada, ali izbegavati nesumnjive tvrdnje i one zaklju -
ke koje podaci iz rada ne podržavaju u potpunosti.

Literatura
U radu literatura se citira kao superskript, a popisuje rednim brojevi-

ma pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali ako
broj prelazi šest, n a v o d i  s e  p r v i h  š e s t  i et al. Svi podaci
o citiranoj literaturi moraju biti t a n i . 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 saop-
štenja, neobjavljenih radova, službenih i poverljivih dokumenata. Ra-
dovi koji su prihva eni za štampu, ali još nisu objavljeni, navode se uz
dodatak „u štampi“. Rukopisi koji su predati, ali još nisu prihva eni za
štampu, u tekstu se citiraju kao „neobjavljeni podaci“ (u zagradi). Podaci
sa Interneta citiraju se uz navo enje datuma pristupa tim podacima.

Primeri referenci:
urovi  BM. Endothelial trauma in the surgery of cataract. Vojno-

sanit Pregl 2004; 61(5): 491–7. (Serbian)
Balint B. From the haemotherapy to the haemomodulation. Beo-

grad: Zavod za udžbenike i nastavna sredstva; 2001. (Serbian)
Mladenovi  T, Kandolf L, Mijuškovi  ŽP. Lasers in dermatology. In:

Karadagli  , editor. Dermatology. Beograd: Vojnoizdava ki 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. Obele-

žavaju se arapskim brojevima, redosledom pojavljivanja, u desnom uglu
(Tabela 1), a svakoj se daje kratak naslov. Objašnjenja se daju u fus-
noti, ne u zaglavlju. Svaka tabela mora da se pomene u tekstu. Ako se
koriste tu i podaci, obavezno ih navesti kao i svaki drugi podatak iz lite-
rature.

Ilustracije
Slikama se zovu svi oblici grafi kih priloga i predaju se kao dopun-

ske datoteke u sistemu aseestant. Slova, brojevi i simboli treba da su ja-
sni i ujedna eni, a dovoljne veli ine da prilikom umanjivanja budu it-
ljivi. Slike treba da budu jasne i obeležene brojevima, onim redom kojim
se navode u tekstu (Sl. 1; Sl. 2 itd.). Ukoliko je slika ve  negde objav-
ljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu, koriste i arapske broje-
ve. Ukoliko se koriste simboli, strelice, brojevi ili slova za objašnjavanje
pojedinog dela ilustracije, svaki pojedina no treba objasniti u legendi. Za
fotomikrografije navesti metod bojenja i podatak o uve anju.

Skra enice i simboli
Koristiti samo standardne skra enice, izuzev u naslovu i apstraktu.

Pun naziv sa skra enicom u zagradi treba dati kod prvog pominjanja u
tekstu.

Detaljno uputstvo može se dobiti u redakciji ili na sajtu:
www.vma.mod.gov.rs/vsp
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