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ABSTRACT

This paper deals with problems of the academic community in Bo-
snia and Herzegovina. This is a country in transition where a com-
plex interrelation between politics and the academic community 
negatively impacts functioning of the academic community. Inabi-
lity to implement internationally recognized criteria in the process 
of acquisition of scientific and academic titles has been a crucial 
problem. This paper seeks to identify causes of the community’s 
perplexed state; its failure to carry out the quintessential reforms 
in higher education based on the implementation of internationally 
recognised criteria and the lack of responsibility among those who 
make political decisions, which are important for the development 
and advancement of the academic community.

Keywords: internationally recognized criteria, academic commu-
nity, autonomy of university
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Bosnia and Herzegovina is a country in transition 
currently facing a serious economic crisis who-
se origin is multifactorial and it certainly is not 
solely related to the war (1992-95). Quite some 
time has passed since the war ended, yet no signi-
ficant progress has been made so far. Moreover, 
the prospects of things changing for the better are 
rather poor. We, the common people, do not make 
vital decisions in the Parliament, which are sup-
posed to pave our future. However, this does not 
prevent us from writing about the phenomena that 
afflict us and depend on us Bosnians and Herze-
govinians, and not on global or local politics. 
Tracing back the history of human progress and 
achievements, the inevitable question arises how 
come the ancient civilizations such as Egypt, 
India and Greece are on a rather low economic 
level nowadays, unlike the developed West. The 
USA has a history of no more than 200 years and 
yet it rules the world. Switzerland produces some 
of the best chocolates and yet does not have a 
single cocoa tree! Perhaps some would say they 
are better organized, but the question is - why!? 
They are humans just like the rest of us! 
People in B&H have had enough of being proud 
of the ability to laugh at their own expense with 
a ‘stupid Bosnian’ usually ending up as a butt of 
every joke. We have had enough of being bran-
ded by our national delicacy ‘ćevapčići’ (a type 
of grilled kebab) as our prime identifying feature. 
We have the capacity to offer much more sop-
histicated product to the world market than that. 
Our ‘’product’’ is Mr. Danis Tanovic, the Oscar-
winning director, who claimed the prestigious 
award back in 2002 with the movie ‘No Man’s 
Land’, and the world acclaimed writer and No-
bel Laureate Ivo Andric. It is obvious that we 
have the capacity to be competitive on today’s 
world market - those winners did not come from 
nowhere. They were able to learn how to read 
and write in Bosnia and Herzegovina, they atten-
ded Bosnian schools, receiving knowledge from 
their teachers, parents - Bosnian people, eventu-
ally reaching the stars. So, what is preventing us 
from having many more successful Bosnians and 
Herzegovinians? We are confident that it is not 
only nationalism and politics; there must be so-
mething within ourselves!
We are proud when we host our colleagues from 
abroad at various international scientific meetin-
gs taking place in our country, and they are fond 

of our ćevapčići which we offer on those occasi-
ons, yet we do not have competitive presentati-
ons at the same meetings nor do we have papers 
that could qualify for a peer-reviewed journal. 
Our academic community keeps pointing at the 
lack of investment in science and accentuates this 
as the main cause of its poor status. The authoriti-
es in our academic community gladly discuss the 
so-called “Bologna process” reform, the successes 
that have been achieved in this regard and the im-
portance of our university autonomy (1,2). Howe-
ver, the problems faced with on this path are almost 
always classified as those of a lack of financial re-
sources, a lack of space and equipment, understaf-
fing etc. The root causes are almost never traced 
back to the lack of internationally recognized cri-
teria in the acquisition of academic titles and choi-
ces in scientific and educational titles (1,3). At the 
same time, the number of master’s degrees, PhDs 
and academic titles does not reflect the reality of 
us being on the scientific periphery – on the con-
trary – according to these, we seem to be one of the 
world’s superpowers! Also, wider public opinion, 
as well as that of the academic community, is that 
we have quality professors and scholars, but lack 
funds for them to produce scientific achievements. 
Thus, we find ourselves in an absurd situation whe-
re we are a country with an enormous number of 
scientists, in comparison with our miserable and 
almost non-existent scientific production. It is even 
more absurd that a large number of these “scienti-
sts” have somehow confirmed their scientific cre-
dibility. In order to reach the ‘title throne’ as quic-
kly as possible we have abandoned the pursuit of 
the more demanding international scientific value 
standards and have applied our own ‘well known’ 
local measures (meters and kilograms) in order to 
evaluate our quasi-scientific accomplishments. All 
this has brought us to the paradoxical state of com-
plete non-compatibility with the internationally re-
cognized scientific value scale. When we say that 
our “scientists” have produced a hundred million 
kilograms of “science” no one in the world knows 
what it means according to the world’s scientific 
parameters: if it is a weight which requires sophi-
sticated logistics and massive storage space or just 
small change that can fit into one’s pocket.
So, going back to the important issue of the auto-
nomy of universities, which is supposed to be the 
highest accomplishment of modern civilization, 
sadly, the Bosnian example favours mediocre beha-
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viour, since the vast majority of opinion givers and 
decision makers have mediocre capacity. It is not in 
their interest to change anything - they simply rule! 
The Dayton Agreement of 1995 stipulates that hi-
gher education is the responsibility of the cantons 
and entities. This has led to very diverse regula-
tions in higher education, with practically 13 di-
fferent higher education systems. Some cantons 
have no legislation on higher education, despite 
having several universities. Most politicians are 
in favour of maintaining such a system in order to 
keep the power within their administrative units, 
and so remain almost completely independent of 
the other parts of the country. At the same time 
they forget that the bad situation in education in 
one part of the country has a direct and negative 
impact on the entire country, as diplomas obta-
ined in one part the country do not have to be 
officially valorised in another.
In Bosnia and Herzegovina the academic com-
munity seems to interpret the term ‘autonomy of 
universities’ as the right to self-govern and lay 
down their own rules according to which they 
want to operate. This includes determining their 
own work quality standards, as well as the crite-
ria defining teaching staff competency. Formally, 
no one on ‘the outside’ has the right to decide 
what level of quality needs to be achieved. In 
practice this means that a deal is made between 
politics and the university where politics infor-
mally influences the decisions of the latter by 
appointing ‘its own people’ as university staff, 
thus making the selection according to their pure 
political suitability rather than scientific criteria. 
Those appointed members of the university soon 
become people of power within the academic co-
mmunity, who then, by linking themselves to the 
more powerful people within the academic com-
munity, use their influence to impact political de-
cisions. Therefore, university autonomy interpre-
ted in this way becomes its own goal, completely 
neglecting the internationally recognized criteria 
in determining the quality of its performance.
It seems that the international community, in 
charge of implementing the reforms in higher 
education, has not understood the Bosnian si-
tuation entirely. Forcing the issue of university 
autonomy in the way it is being done in our case 
does not exclude the influence of politics. In fact, 
it creates space for those decision makers within 
the academic community to lower the criteria 

margin to the level they consider appropriate, 
without having to adhere to any internationally 
recognized criteria (1).
Therefore, graduate and post-graduate studies 
must improve in terms of teaching young people 
in B&H about the methodology of scientific rese-
arch, which should be followed by a reform in the 
academic community. There should be someone 
appointed, such as a High Representative from the 
international community (similar to the situation 
in politics), in order to impose and implement the 
application of internationally recognized criteria 
for pursuing teaching careers. This approach wo-
uld have a direct impact on the quality of Masters 
of Science and PhD degrees, making them in-
ternationally compatible according to European 
standards. This would eventually produce a hi-
gher level of general knowledge and build a good 
foundation for economic development. The sine 
qua non in achieving this is to promote a change 
in people’s minds. However, such a change sho-
uld be encouraged as we do not have much more 
time to waste. Sometimes the change needs to be 
imposed via administrative decisions and that is 
what is badly needed nowadays in B&H. Witho-
ut the introduction of internationally recognized 
scientific criteria in the evaluation of scientific 
research, and the coordination of academic pro-
gress in accordance with these criteria, even the 
current, pitiful investments in science are essen-
tially useless spending of the poor taxpayer’s mo-
ney. Statements claiming that even international 
criteria are not perfect and that they also have 
their flaws are just lame (4-6) excuses to retain 
the status quo. Indeed, no rule is ideal and may 
be subject to change. However, from where we 
now stand, we first need to draw closer to be able 
to enter the competition and clearly see the target 
board. Only then can we start to discuss the desi-
gn of the ‘bow and arrow’.
This paper talks about the problems of the aca-
demic community in B&H and yet when I talk to 
my colleagues from the neighbouring countries, 
they seem to be complaining about similar pro-
blems (7,8). Perhaps all those countries in tran-
sition share the same problem: the interrelation 
between politics and the academic community 
having a negative impact on the latter?
Perhaps we all share similar ingredients yet differ 
in the way we use them and choose them for our 
local delicacies?
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SAŽETAK

U članku se razmatraju problemi s kojima se suočava akademska zajednica u Bosni i Hercegovini. 
Riječ je o zemlji u periodu tranzicije, s kompleksnim vezama između politike i akademske zajednice, 
koje imaju snažan negativni utjecaj na njen rad. Nemogućnost implementacije međunarodno priznatih 
kriterija u procesu stjecanja akademskih i naučnih titula krucijalni su problem akademske zajednice. U 
članku se nastoje identificirati uzroci konfuznog stanja u akademskoj zajednici, zastoja u implementa-
ciji suštinskih reformi u visokom obrazovanju zasnovanih na implementaciji međunarodno priznatih 
kriterija i nedostatku odgovornosti među onima koji donose političke odluke bitne za napredak i razvoj 
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ABSTRACT

Aim To examine a possible relationship between the variable vas-
cular geometry of  vertebrobasilar joint angle and basilar bifurcati-
on angle as well as the diameters of these blood vessels.

Methods The study included 60 adult patients, of both sexes, who 
were divided into two groups. One group (30) consisted of pati-
ents without aneurysm of vertebrobasilar tree, and another group 
(30) of patients with aneurysm. The patients were examined using 
Magnetic Resonance Imaging (MRI) and Computed Tomography 
Angiography (CTA) of head and neck. 

Results In the group without aneurysm of vertebrobasilar tree, in 
14 (46.6%) patients diameters of the right and the left vertebral 
artery were approximately the same. The average value of the an-
gle of junctions of vertebral arteries was 65.43°, and the average 
angle of basilar bifurcation was around 94.53°. In the group with 
aneurysm of vertebrobasilar tree, in 12 (40%) patients  diameters 
of the right and the left vertebral artery were also approximately 
the same. The average angle of junction of vertebral arteries was 
68.46º, and the average angle of basilar bifurcation was 121.93º.

Conclusion Anatomic variations of the vertebrobasilar joint angle 
and basilar bifurcation angle, as well as the diameters of these blo-
od vessels, are some of the factors in the increase of the incidence 
of aneurysm in this anatomic area. 

Key words: vertebral artery, basilar artery, anatomy
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INTRODUCTION

Vertebral artery, a branch of subclavia artery, pa-
sses among threads of brachial plexus in the neck 
region, and passing through the openings in the 
transverse processes of cervical vertebrae comes 
to the vertebral artery sulcus at the posterior arch 
of the atlas (1). It enters the cranial cavity thro-
ugh the foramen magnum of the occipital bone, 
connects at a sharp angle with the opposite one, 
usually under the post-pontine groove (67%), 
and forms a basilar artery (2). After a short co-
urse (25-35 mm), at the anterior part of the pons, 
the artery splits into its two terminal posterior 
cerebral arteries (3,4). Basilar artery may take a 
straight course (9.6%), be wrapped into the shape 
of the letter “S” (34.6%) or can take the arched 
course (55.8%) (5).  
Basilar artery bifurcation angle ranges from 35°-
175º (6). The mean diameter of the vertebral ar-
tery was 3.4 mm on the left and 2.9 mm on the 
right. The diameter of the basilar artery varied 
from 3-7 mm (mean of 4.3 mm) (3,7).
Cerebral aneurysm is an abnormal widening of 
the blood vessels in the brain. At the base of the 
brain there is a tangle of arteries that make up 
the so-called Circle of Willis, which is, in all its 
segments, subject to the anatomical variations 
(8) and which the arteries that supply the brain 
branch from. Bifurcations of these arteries are the 
most common places where aneurysms (9) arise. 
Cerebral aneurysm may occur due to a number of 
different factors (inheritance, polycystic kidney 
disease, infection, trauma, neoplasm, etc.). The 
most common type of brain aneurysm is saccular 
(berry) aneurysm in, in 85 to 95% of cases. The 
most frequent localization is the circulus arterio-
sus of Willis, more precisely, its anterior segment 
(85%). In their research in 2008, Bor et al. pre-
sented the hypothesis that the predilective place 
for the formation of aneurysm are bifurcation re-
gions of large arteries with a sharp angle of bifur-
cation, and the reason is, they assumed, complex 
hemodynamic relationship in the blood vessels 
with subsequent development of atherosclerosis 
and weakening of the artery wall (10). 
Atherosclerosis is a result of mutual and very 
complex interactions of blood, hemodynamic 
characteristics of the blood flow and geometric 
characteristics of the blood vessels, three entities 

known as Virchow’s Triad (11,12). Many studies 
have shown a high incidence of atherosclerotic 
lesions in the arterial bifurcation region (13,14).
Variations of the vertebrobasilar joint angle and 
basilar bifurcation angle, as well as the diameters 
of these blood vessels most likely affect the con-
dition of the blood vessel walls. Surgical appro-
aches to this area are considered risky due to the 
presence of various important blood vessels and 
neural structures (4). The CT and MR angiograp-
hies allow a precise and detailed evaluation of 
vertebrobasilar circulation (15).
The aim of this paper is to examine a possible 
relationship between the variable vascular geo-
metry of vertebrobasilar junctions and the angle 
of basilar bifurcation and subsequent aneurysm 
formation. Suggestions about the potential po-
ssibility of an aneurysm in the vascular area of 
vertebrobasilar joint angle as a result of specific 
vascular geometry, may help neurologists and ne-
urosurgeons.

PATIENTS AND METHODS

The retrospective study included 60 consecutive 
adult patients, both sexes, treated at the Clinical 
University Centre of Tuzla during the period of 
four years, from 2008 to 2012. Data were gat-
hered from institutional IMPAX Archive. Permi-
ssion was obtained from the Ethics Committee 
of the Clinical Centre, University of Tuzla (02-
09/2-112/12).
Patients were divided into two groups. One group 
consisted of 30 patients without aneurysm of the 
vertebrobasilar tree, which is formed of intracrani-
al parts of the vertebral arteries (VAs), the basilar 
artery (BA) and their branches, and another group 
of 30 patients with aneurysm. Patients were obser-
ved using Magnetic Resonance Imaging (MRI) 
or Computed Tomography Angiography (CTA) 
of head and neck. In all patients the presence of 
joint angle of vertebral arteries (arteriavertebrali-
ssinistra and arteriavertebralisdextra) was found 
and the basilar artery bifurcation angle, and the 
diameters of vertebral artery, basilar artery and po-
sterior cerebral artery (0.5 cm below and above the 
vertebrobasilar joint, and 0.5 cm below and above 
the basilar bifurcation). We used CT and MRI sof-
tware to rotate the angles and recorded the highest 
value we have measured in order to get the value 
of three-dimensional angles.
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The statistical analysis of the collected data used 
descriptive statistics (determination of average 
values, standard deviations and standard errors), 
the correlation matrix, i.e. the test of the correla-
tion between the measured values in which the 
correlation coefficient with statistical significan-
ce of p<0.05 was used, and the Student’s T-test to 
determine the significance of differences between 
the arithmetic average values. 

RESULTS

In this study, in the group of patients without 
aneurysm, basilar arteries took the following co-
urses: arched course in 14 (46.6%), “S”- shaped 
course in 7 (23.3%) and straight in 9 (30%) pa-
tients. In the group of patients with aneurysm, 
artery basilaris took these courses: arched course 
in 13 (43.33%), “S” - shaped in 6 (20%) and stra-
ight in 11 (36.66%) patients.
In patients without aneurysm of the vertebrobasi-
lar tree in the joint area of right and left vertebral 
arteries with the basilar artery, the average diame-
ter of the right vertebral artery was 2.43 mm and 
the average diameter of the left vertebral artery 
was 2.83 mm. Diameters of the right and left ver-
tebral arteries were approximately the same in 14 
(46.6%) patients. Caudal part of the basilar artery 
in the vertebral artery joint area had an average di-
ameter of 3.8 mm, and the rostral part, in the area 
of bifurcation, 3.43 mm. The initial part of the ri-
ght posterior cerebral artery had an average dia-
meter of 2.5 mm, while the initial part of the left 
posterior cerebral artery had an average diameter 
of 2.46 mm. The bifurcation angle of vertebral ar-
teries average  was 65.43º, and the average angle 
of the basilar artery bifurcation was 94.53º (mini-
mal angle 46º and  174º, respectively) (Figure 1 ).

In the patients with aneurysm of the vertebro-
basilar tree, in the joint area of both vertebral 
arteries with  the basilar artery, the average di-
ameter of the right vertebral artery was 3.61 
mm and the left vertebral artery 3.94 mm. Di-
ameters of the right and left vertebral arteri-
es were approximately the same, in12 (40%) 
patients (r = 0.563). Caudal part of the basilar 
artery, in the vertebral artery joint area, had an 
average diameter of 5.08 mm, and the rostral 
part, in the area of bifurcation 4.57 mm. The 
initial part of the right posterior cerebral artery 
had an average diameter of 2.62 mm, while the 
initial part of the left posterior cerebral artery 
had an average diameter of 2.52 mm. The bi-
furcation angle of vertebral arteries averaged 
at 68.46º, and the average angle of the basilar 
artery bifurcation was 121.93º (maximal angle 
166º, minimal angle 84º) .
In patients without aneurysm of the vertebroba-
silar tree, the measured diameter values for right 
vertebral arteries showed statistically significant 
positive correlation with measured diameter va-
lues of the posterior cerebral arteries on the same 
side (r=0.37).
Statistically significant positive correlation was 
also shown by diameter values   of vertebral ar-
tery and posterior cerebral artery on the left side 
(r=0.44). In the same group of patients, the basi-
lar artery rostral part diameter values (in the bi-
furcation area) showed a statistically significant 
positive correlation with the values   of diameters 

Figure 1. Angles and the diameters of vertebral–basilar tree (MR 
angiography) (IMPAX Archive University Clinical Center Tuzla, 2012)

Figure 2. Maximal angle of the basilar artery bifurcation with 
aneurysm (CT angiography) (IMPAX archive, University Clinical 
Center Tuzla, 2008)
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of the left posterior cerebral arteries (r=0.38). 
Also, in this group of subjects, the basilar artery 
rostral part diameter values (in the bifurcation 
area) showed a statistically significant positive 
correlation with the values   of diameters of the 
right posterior cerebral arteries (r=0.48). The bi-
ggest correlation factor in this group of patients 
was between the diameter values of the basilar 
artery at the caudal and rostral end and it was 
(r=0.69).In the group of patients with the aneury-
sm in vertebrobasilar tree, values   of the measured 
diameters of all blood vessels that build the tree 
were interacting in a positive statistical correlati-
on (r=0.56) between the diameters of the left and 
right vertebral artery, and the highest correlation 
factor (r=0.93) between the diameters of the cau-
dal and rostral parts of the basilar arteries.
The angle values of the vertebral into basilar artery 
junction, as well as the bifurcation angles of the 
basilar arteries were not in the statistically positive 
correlation either in the group of patients witho-
ut an aneurysm or in the group of patients with 
aneurysm in the vertebrobasilar tree area. Avera-
ge diameter values of the vertebral artery at the 
junction into the basilar artery, were significantly 
higher in patients with aneurysm in the vertebro-
basilar tree area than in the group without aneury-
sm (p=0.000008 on the right side and p=0.000351 
on the left side). Average values   of joint angles 
of vertebral arteries in the group of patients with 
aneurysm were not statistically significantly diffe-
rent from the average values   of the joint angles of 
vertebral arteries in the group of patients without 
aneurysm of the vertebrobasilar tree area.
Average diameter values of the basilar arteries at 
the caudal and rostral part were statistically si-
gnificantly higher in patients with aneurysm than 
in the group of patients without aneurysm in the 
vertebrobasilar tree area (p=0.000105 at the cau-
dal part, p=0.000300 at the rostral part). Average 
diameter values   of posterior cerebral arteries in 
the group of patients with aneurysm in the verte-
brobasilar tree area, were not statistically signi-
ficantly different from the average values   of the 
diameters of posterior cerebral arteries in the gro-
up of patients without aneurysm. Basilar artery 
bifurcation angles are on average statistically si-
gnificantly higher in the group of patients with 
aneurysm than in the group without aneurysm in 
the vertebrobasilar tree area (p=0.000215).

DISCUSSION 

Anatomic variations of the vertebrobasilar joint 
angle and basilar bifurcation angle, as well as the 
diameters of these blood vessels, can be a factor 
in the increase of the incidence of aneurysm in 
this anatomic area (16). The intracranial vascular 
anatomical variations, although rare, represent an 
interesting field of research, since many anoma-
lous variants are possible and in most cases they 
remain asymptomatic (17). In the population, in 
general, basilar arteries can have three different 
anatomic courses: arched course, the “S”- shaped 
course and straight course (1). 
The results of our research did not demonstrate 
a significant difference between the percentages 
of the courses taken by the basilar arteries in pa-
tients with (43.33%, 20% and 36.66%, respec-
tively) and without aneurysm (46.66%, 23.33% 
and 30%, respectively). Our results do not qu-
ite match the results found in a Japanese study 
(5), where the percentages of the courses were 
55.8%, 34.6% and 9.6%, respectively.
The angle of bifurcation of the basilar artery, in 
this study, ranged from 84° – 166° with an avera-
ge of 121.93° in patients with basilar artery ane-
urysm, or 46°– 174° with an average of 94.53° in 
patients without aneurysm. Zurada et al. showed 
similar values, where the average angle of bifur-
cation of the basilar artery was 117.7°, with the 
angles ranging from 30.93°-172.2° (18). In other 
study (6) average angle of bifurcation of the basi-
lar artery was 107°, ranging from 35°-175°.
The results of our study have shown that the 
average value of the basilar artery bifurcation 
angles was significantly higher (121.93°) in pa-
tients with aneurysm, which was generally pla-
ced on the bifurcation, than in patients without 
aneurysm (94.53°) of the vertebrobasilar tree. 
This result was opposite to the result of another 
study suggesting arterial bifurcation region with 
a sharp angle of bifurcation as predilective place 
for aneurysm (12). The angle of the basilar artery 
bifurcation is thought to influence the risk of the 
development and rupture of aneurysms in this 
anatomic place (19).
In our study, the diameter of the right vertebral 
artery varied from 2–4 mm and left from 1–4 mm 
in patients without aneurysm, whereas in patients 
with aneurysm it was 2-7.6 mm, and 2-8.1 mm, 
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respectively. The diameter of the basilar artery at 
the caudal part varied from 3 – 5mm, and at the 
rostral part 2 – 4 mm in patients without aneury-
sm, and in patients with aneurysm it varied from 
2.8 - 9.9 mm and from 2.3 - 8.7 mm respectively. 
According to the results of other studies (20), the 
right and left vertebral arteries had different dia-
meters in almost 60% of the patients.
Nishijima et al. have reported the average maxi-
mum and minimum exterior diameter of the basi-
lar artery of 3.93+/- 0.76 mm and 3.14 /- .58 mm, 
which is slightly different from the values   in our 
study, especially for diameters in patients with 
aneurysm of the vertebrobasilar tree (5).
The average values   of the measured parameters 
of the vertebrobasilar tree vascular geometry 
showed statistically significant differences and 
higher values in the group of patients with aneu-
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Vaskularna geometrija vertebro-bazilarnog stabla sa i bez 
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SAŽETAK

Cilj  Ispitati moguće varijacije vertebro-bazilarnog dijela vaskularnog stabla, te utvrditi eventualnu po-
vezanost varijabilne vaskularne geometrije ugla vertebro-bazilarnog spoja i ugla bazilarne bifurkacije, 
kao i dijametre ovih krvnih sudova. 

Metode  Istraživanje je obuhvatilo 60 konsekutivnih pacijenata, odraslih osoba, oba pola, koji su bili 
podijeljeni u dvije grupe. Jednu grupu (30) sačinjavali su pacijenti bez aneurizme bazilarne arterije, a 
drugu grupu (30) pacijenti s aneurizmom. Pacijenti su obrađeni metodom magnetne rezonance i kom-
pjuterizovane tomografske angiografije u sklopu pregleda vrata.

Rezultati  U grupi ispitanika bez aneurizme vertebro-bazilarnog stabla kod 14 (46,6%) ispitanika di-
jametri desne i lijeve arterije vertebralis bili su približno isti. Ugao spoja vertebralnih arterija bio je u 
prosjeku 65,43o, a prosječan ugao bifurkacije arterije basilaris bio je 94,53o. U grupi ispitanika s aneu-
rizmom vertebro-bazilarnog stabla kod 12 (40%) ispitanika dijametri desne i lijeve arterije vertebralis 
također su bili približno isti. Ugao spoja vertebralnih arterija iznosio je u prosjeku 68,46o, a prosječan 
ugao bifurkacije arterije basilaris 121,93o.

Zaključak  Varijacije ugla vertebro-bazilarnog spoja i ugla bazilarne bifurkacije, kao i dijametri ovih 
krvnih sudova, jedan su od faktora u nastanku aneurizme ovog područja.

Ključne riječi: arterija vertebralis, arterija basilaris, anatomija
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ABSTRACT 

Aim To establish a value of D-dimer and compare findings of ele-
vated and normal values with the golden standard, computed to-
mography (CT) of lungs in patients who had symptoms indicating 
pulmonary thromboembolism (PTE) at admission.

Methods This retrospective/prospective study was conducted at 
the Department of Internal Diseases of the Cantonal Hospital Ze-
nica, Bosnia and Herzegovina. A sample included 80 patients with 
symptoms indicating PTE at the time of admission, D-dimers and 
CT scan of thoracic organs were performed. The patients were di-
vided into two groups: 40 examinees with PTE confirmed by CT 
scan and 40 patients (control group) whose PTE was not confir-
med by the CT scan. 

Results Sensitivity of D-dimer according to statistical calculation 
was 87.5%. Specificity of D-dimer was 57.5%. The chance of a 
patient to have PTE in case of elevated values of D-dimer was 
3.58 higher than in patients with normal D-dimer values. The po-
sitive predicative value of D-dimer was 0.54, the negative predica-
tive value was 0.75. Test accuracy was 57.5%. Values of D-dimer 
>0.83 using a ROC curve and present clinical symptoms of the 
disease have indicated further diagnostic examination according 
algorithm and a need for CT scan (of thoracic organs )

Conclusion D-dimer is important in the diagnostics of PTE, high 
sensitivity and low specificity have been proven. A positive D-di-
mer test indicates the presence of PTE. However, the test is not 
reliable. In order to set a diagnosis it is necessary to visualize a 
blood clot by computed tomography of lungs.

Key words: product fibrin, CT, Wels score
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INTRODUCTION 

Pulmonary thromboembolism (PTE) is a clinical 
and pathophysiological condition occurring when 
a blood clot originating from veins of systemic 
circulation taken by bloodstream occludes one of 
the branches of the pulmonary artery and prevents 
blood to reach a part of lungs (1). Pulmonary 
thromboembolism is a leading cause of illness 
and mortality, and it can occur in relation to many 
clinical conditions (1,2). Pulmonary thromboem-
bolism is on the third place according to prevalen-
ce after the ischemic heart disease and cerebro-
vascular disease with the incidence of 1-2% in the 
general population and 12-20% in the population 
of hospitalized patients (2-4). Around 60% of all 
cases of vein thromboembolism are hospitalized 
patients, with 5-10% of patients suffering from 
pulmonary thromboembolism (2,5,6). Epidemio-
logical studies indicate that it is responsible for 
over 50,000 death cases in the USA (3,7). Howe-
ver, the available data show that less than 10% 
of all cases of pulmonary embolism end up with 
death (1,2,8,9). Therefore, the prevalence of fatal 
embolism cases together with non-fatal embolism 
is probably higher than 500,000 annually (2,3,5). 
Researchers from the Duke University have fo-
und that the use of automatic, immunoturbidime-
tric D-dimer assay, in combination with clinical 
algorithm of risk, favors the the assay as the first 
line in the treatment of patients with a high risk 
of pulmonary embolism due to a small number of 
samples available for the analysis from that po-
pulation (1,3,5). In clinical practice, the biggest 
problem arises from the question which is the va-
lue of D-dimer assay as a marker for further dia-
gnostic algorithm with clinical suspicion of PTE 
(10,12). The aim of the research was to compare 
the elevated and normal D dimer test in patients 
who had clinical suspicion of PTE at admission to 
hospital and compare the value of D- dimer with 
the golden standard, CT scan of thoracic organs. 
Obtained data will help clinicians use the diagno-
stic algorithm and ensure timely treatment of pul-
monary embolism and prevention of death (8,13).

PATIENTS AND METHODS

 The clinical retrospective/prospective study was 
conducted in the periods February-August 2012, 
and September 2012 -March 2013, respectively, 
at the Department of Internal Diseases, Cantonal 

Hospital Zenica, Bosnia and Herzegovina. The 
research was approved by the Ethics Committee 
of the School of Medicine in Sarajevo and the 
Director of the Cantonal Hospital Zenica. The 
patients in the prospective study were informed 
about the vital importance of conducting the dia-
gnostic algorithm and timely treatment, for whi-
ch they gave their consents. The sample included 
80 patients with symptoms indicating probable 
presence of PTE, and consequently D-dimers and 
computed tomography (CT) of thoracic organs 
were performed. All the patients were divided 
into two groups: control group (n=40) included 
patients with symptoms indicating the presence 
of PE, who underwent complete diagnostic pro-
cedure, and the CT scan excluded pulmonary 
thromboembolism. The study group (n=40) in-
volved patients with symptoms indicating PTE, 
who underwent compete diagnostic procedure 
and the CT scan confirmed PTE diagnosis. 
The research examined the following parameters 
taken at the onset of the disease (risk factors): tra-
uma, fractures (especially large bone of lower lim-
bs), orthopedic surgery (especially hip and knee), 
major abdominal, gynecological, and vein surgery, 
cardiovascular diseases accompanied by cardiac 
decompensation and arrhythmias, septic conditi-
ons, malignant diseases, miscarriage, childbirth.
D-dimers were determined by a new method of 
immunoturbidimetry (BCSX System, hemostasis 
testing, Siemens Healthcare Diagnostic, Erlan-
gen, Germany) and interpreted as elevated above 
the reference values (<500 ng/L) in the Biochemi-
cal Laboratory of the Cantonal Hospital Zenica. 
Computed tomography was performed (Si-
emens Somatom definition 44 slice device,  
Erlangen,Germany) immediately after the admi-
ssion to hospital. The Ultravist 300 mg/ml pack 
iopromide (Bayer Pharma AG, Berlin,Germany) 
radiological contrast agent was used.  Interpre-
tation of the scan was done by an experienced 
radiologist of the Cantonal Hospital Zenica. 
Nominal and ordinal variables were analyzed 
using the χ2 test, and in case of a lack of expected 
frequency, Fisher exact test was applied. For con-
tinuous variables symmetry of their distribution 
was first analyzed with the Kolmogorov-Smirnov 
test. When the distribution of continuous varia-
bles was symmetric, arithmetic mean and stan-
dard deviation were used to show mean values 
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and dispersion measure. To compare variables 
parametric tests were applied (Student’s t test and 
ANOVA). Significance level was at p<0.05. 

RESULTS

The average age of the control group and the 
study group was 61.07±14.44 (22-84) and 
58.60±16.40 years (21-80), respectively. Average 
age of the patients involved in the research was 
59.83±15.40 years (21-84) (p=0.476) (Figure 1).

The analysis of average values of coagulation 
factors in the study and control group has shown 
significantly elevated levels of D-dimer in the 
study group (p=0.002). In the analysis of the ave-
rage values   of D-dimer test, we found that the 
value of D dimer was statistically higher in the 
study group patients (p = 0.002). The values of 
D-dimer varied from physiological values and 
they were significantly higher in the study gro-
up (p=0.002). Average values of activated partial 
thromboplastin time (APTT) and international 
normalized ratio (INR) were not statistically dif-
ferent (Figure 2).

Symptoms Control 
group

Study 
group p

Cough 25 (62.5) 23 (57.5) 0.803
Pain 29 (72.5) 36 (90.0) 0.045
Difficult breathing and suffocation 29 (72.5) 29 (72.5) 1

Table 1.  Prevalence of clinical symptoms in patients with 
clinical suspicion of pulmonary thromboembolism

No of patients
Parameter Study group Control group
Increased D-dimer values 37 (92.5%) 31  (77.5%)
Within normal physiological values 
D-dimer  3 (7.5%)   9  (22.5%)

Table 2. Prevalence of physiological and pathological values 
of D-dimer within the examined groups

Figure 1. Age of patients as compared with the control group

Figure 2.  Average values of coagulation factors in the study 
and control groups; APTT, activated partial thromboplastin time; 
INR, international normalised ratio;

The analysis of symptoms indicating pulmonary 
thromboembolism has shown that 25 (62.5%) 
patients from the control group and 23 (57.5%) 
from the examined group were coughing, equal 
percentage of the examinees in both groups, 29 
(72.5%), had difficulties  breathing and suffo-
cation; however, when it comes to the presence 
of pain, 36 (90%) patients from the study group 
experienced pain as compared with 29 (72.5%) 
from the control group (p=0.045) (Table 1).

Analyzing the values of coagulation factors in 
the control and study group we found that the ele-
vated D-dimer was more present in the patients 
from the study group (n=37), as compared with 
the examinees from the control group; there is a 
statistically significant difference in the prevalen-
ce of pathological findings of D-dimer between 
the groups (p=0.047) (Table 2). 

The patients had 76.2% higher chance of ge-
tting PTE if the values of D-dimer were hi-
gher than 0.83 (p<0.05; cut off >0.83; CI95% 
0.653 – 0.850). The sensitivity of D-dimer of 
87.5% (CI95% 73.2 – 95.8), and increased va-
lues of D-dimer obtained by the immunoturbidi-
metry method occurred in 87.5% patients with 
the symptoms of PTE, whose diagnosis was con-
firmed by the CT scan. D-dimer specificity was 
57.5% (CI 95% 40.9–73.0), e.g. 57.5% patients 
D-dimer obtained by immunoturbidimetry was 
increased with no presence of pulmonary throm-
boembolism (it was not proven by the CT scan) 
(Figure 3). 
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DISSCUSSION

Determining D-dimer concentration is one of the 
basic tests used for exclusion of the diagnosis of 
thromboembolic diseases, deep vein thrombosis 
and pulmonary embolism (11-13). Testing of pla-
smatic D-dimers in the patients in this research 
admitted to the Department for Internal Diseases, 
the Cantonal Hospital Zenica, proved to be an 
excellent non-invasive triage test in patients with 
suspected PTE (10,14,15). The age difference of 
both studied groups was not statistically signifi-
cant. Average age in this study was 59.83 years.  
A number of studies  showed that the incidence 
of PTE is higher in the middle and old age, and 
significantly higher in patients over 45 (7,11). In 
our study we analyzed the symptoms that indi-
cated pulmonary thromboembolism and it was 
found that 62.5% of the patients of the control 
group and 57.5% of the test group had had cough, 
equal percentage of respondents in both groups 
(72.5%) had experienced wheezing and choking, 
and 90% and 72.5% of the patients from the 
studied and control group, respectively, had felt 
pain. D -dimer has a significant place in the di-
agnostic algorithm of the acute PTE (6,16,). Our 
results showed high sensitivity of D-dimer test.
D-dimer test is sensitive, but it is not a speci-
fic marker for pulmonary thromboembolism 
(13,17). It has a low level of false negative re-
sults (15,18). Our results showed that from the 
study group only 3.75% of patients had a nega-
tive value of D-dimer and the risk of pulmonary 
thromboembolism was high, which is the reason 

why CT of thoracic organs was performed thus 
proving PTE. The negative value of D dimer test 
in combination with low risk by Wells score can 
effectively eliminate the need for expensive di-
agnostic imaging methods, which is confirmed 
by the references (13,15). Researchers at Duke 
University have found that the use of automa-
tic immunoturbidimetric D-dimer test is useful 
in combination with certain risk factors through 
Walls, as the first-line screening test for diagno-
sing pulmonary thromboembolism (19,20).  
This study suggests that a negative D-dimer test 
with a little pretest is likely exclude the presence 
of venous thromboembolism, which was shown 
by Bates and his associates (7).
Based on the obtained values   of D-dimer test in 
the present study, the negative predicative value 
of D-dimer was 0.75, which means that in case 
patients had physiological values of D-dimer 
with unclear clinical presentation of PTE, the 
probability that they had no PTE was 75%.
Carrier et al. discovered that among the patients 
aged 60-80, a low to negative Wells score in com-
bination with a negative D-dimer test occurred in 
99% of the negative predictive value (NPV), in-
dicating the probability that patients have pulmo-
nary thromboembolism is 99%. (7,10). However, 
in patients older than 80 with low  negative Wells 
score in combination with the negative D-dimer 
test, 21-31% resulted in a negative predicative 
value (15). A study by Wels, Carries et al, et al. 
indicated that the use of a manual D-dimer test 
of blood agglutination in combination with the 
grading system for clinical pretest probability 
known as the Wells score resulted in the signi-
ficant decrease of number of patients who had 
undergone the diagnostic method of compression 
ultrasound (7,20).
D- dimer test is not a specific marker for PTE, 
however, it serves as an accessory test in the di-
agnostic protocol for the exclusion of pulmonary 
thromboembolism. In our study a positive predi-
cative value of the D-dimer implied that the CT 
confirmed PTE in 54% of patients corresponding 
to the results in the reviewed literature (11,21). 
Many factors are associated with positive D di-
mer (16). D-dimer test can be elevated in a range 
of non-thrombolytic disorders including recent 
surgeries, bleeding, injuries, pregnancy, postpar-
tum period, age older than 80 years, malignity 

Figure 3. Analysis of ROC curve –D-dimer values

Arnautović-Torlak et al. D-dimer and pulmonary embolism
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and septic condition (7,15). In clinical practice 
the biggest problem arises from the question whi-
ch value of D-dimer test is to serve as a marker 
for further diagnostic algorithm in case of clini-
cal suspicion of PTE (17). Application of cut-off 
values   significantly increases specificity without 
changing the sensitivity of the test thereby im-
proving clinical benefit of D-dimer in the diagno-
sis of PTE (10,22). In this study we found that in 
case of clinical suspicion of pulmonary thrombo-
embolism, and D-dimer values higher than 0.83, 
further diagnostic algorithm needed to include 
CT thoracic organs (23). Based on AUC ROC 
curve, we can conclude that respondents have 
76.2% greater risk of developing PTE if they 
have D-dimer values higher than 0.83. Increased 
limits on the values   of D-dimer can reduce false 
positivity, and increase the false-negative results 
in older patients (11,22,23).
In conclusion, we found that D-dimer test was a 
valuable tool in the evaluation of patients with 

suspected PTE, and it may help physicians with 
further diagnostic algorithm and eliminate the 
need for radiological tests, but only in combinati-
on with clinical presentation, associated risk fac-
tors and the possible presence of other diseases, 
which can give similar symptoms of pulmonary 
thromboembolism. 
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Vrijednost D-dimer testa u dijagnostici akutne plućne tromboembolije
Vildana Torlak-Arnautović1, Belma Pojskić1, Hasan Žutić2, Admir Rama3

1Služba za unutrašnje bolesti, Kantonalna bolnica Zenica; 2Klinika za plućne bolesti i tbc „Podhrastovi“ Sarajevo; 3Klinika za ginekologiju 

i akušerstvo Sarajevo; Bosna i Hercegovina

SAŽETAK

Cilj istraživanja je utvrditi vrijednost D-dimera i uporediti nalaz povišenih i normalnih vrijednosti sa 
„zlatnim standardom“ kompjuterizovane tomografije pluća (CT) kod pacijenata koji su pri prijemu 
imali simptome koji ukazuju na plućnu tromboemboliju (PTE).

Metode U retrospektivno-prospektivnoj studiji, provedenoj na Internom odjelu Kantonalne bolnice 
Zenica, uzorak je sačinjavalo 80 bolesnika sa simptomima koji su, pri prijemu u bolnicu, ukazivali na 
moguću PTE. Određena je vrijednost D-dimera i urađen CT torakalnih organa. Pacijenti su podijeljeni u 
dvije grupe: 40 ispitanika kojima je prema CT-u dokazana PTE i 40 ispitanika kojima to nije dokazano 
(kontrolna grupa).

Rezultati Osjetljivost D-dimer testa iznosila je 87.5%, a specifičnost 57.5%. Izračunavanjem omjera 
izgleda ustanovljeno je da je šansa da pacijent ima PTE kod povišenih vrijednosti D-dimera 3,58 puta 
bila veća nego kod ispitanika koji su imali normalne vrijednosti D-dimera. Pozitivna prediktivna vrijed-
nost D-dimera iznosila je 0.54, a negativna 0.75. Tačnost testa iznosila je 57,5%. Vrijednosti D-dimera 
>0,83 primjenom ROC krive i prisutni klinički simptomi bolesti, ukazuju da se u daljem dijagnostičkom 
algoritmu obavezno uradi CT torakalnih organa.

Zaključak Određivanje vrijednosti D-dimer testa u dijagnostici PTE-a je značajna. Pozitivan D-dimer 
ukazuje na plućnu emboliju, ali test nije pouzdan. Za postavljanje dijagnoze PTE-a potrebna je vizuali-
zacija tromba putem kompjuterizovane tomografije pluća.

Ključne riječi: produkt fibrina, CT, Wels-scor

Arnautović-Torlak et al. D-dimer and pulmonary embolism
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ABSTRACT

Aim To determine the efficiency and safety of talc pleurodesis in 
treating the malignant pleural effusion and recurrent spontaneous 
pneumothorax. 

Methods The study included 54 patients with malignant pleu-
ral effusion and recurrent spontaneous pneumothorax, who un-
derwent talc pleurodesis using the “talc slurry” method of pleural 
talc obliteration.

ResultsPleurodesis was successful in 52 (96%) patients. The ave-
rage duration of thoracic drainage was 4.4 days. Procedure compli-
cations included higher body temperature, pneumonia and pleural 
effusion separation. All of the patients had satisfying radiological 
findings at the point of discharge and three months later. There was 
no death outcome related to the procedure of pleurodesis itself. 

Conclusion Our study has proved the efficiency and simplicity 
oftalc pleurodesis in treating symptomatic malignant pleural ef-
fusions and cases with recurrent spontaneous pneumothorax.Ap-
propriatepatient selection and compliance with surgical principles 
during the procedure make this method safe, efficient and success-
ful in treatingpleuropulmonal diseases.Large particle talc should 
be used for pleurodesis because of the minimum risk of compli-
cations.

Key words: surgery, malignant pleural effusion, pneumothorax
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INTRODUCTION

Malignant pleural effusions (MPE) mostly appear 
as consequences of primary or metastatic cancer 
(1). Approximately half of those suffering from  
metastatic cancer will develop pleural effusion; 
lung cancer or breast cancer is present in 75% of the 
cases (2-4). The development of malignant pleural 
effusion often leads to the symptoms like dyspnea 
or cough, which considerable lowers the quality 
of life. Unfortunately, most malignant effusions do 
not react to systemic therapy and demand another 
different treatment approach (5,6). Today, sympto-
matic malignant pleural effusion is considered an 
option in repeated thoracocentesis, the placement 
of permanent pleural chest tube and chemical ple-
urodesis (6). Repeated thoracocentesis and the 
placement of pleural catheters are good solutions 
for the patients who are expected to die soon (2). 
After a while, accumulated liquid causes repeated 
symptoms and repeated thoracocentesis becomes 
unpleasant and painful with possible complicati-
ons (5). Also, repeated thoracocentesis results in 
the loss of proteins and electrolytes (5,6).
Spontaneous pneumothorax of secondary type 
occurs in patients with already existing lung 
disease. Those are mostly patients with chronic 
obstructive pulmonary disease and tuberculosis 
(7). The associated heart weakness makes the 
surgical treatment of such patients a very risky 
one, so the obliteration of pleural cavity is per-
formed by using the “talc slurry” method (8,9).
Talk is a substance which is insoluble in water. 
Chemically, it is a hydrated magnesium silicate 
used for the first time in 1935 as apleurodesis agent 
(9,10). The size of the particles plays a big roleas 
talk preparations with mid-size particles smaller 
than 15µ result in much stronger systemic infla-
mmatory response and the reaction of lung paren-
chyma on the mid-size 25µ particles talc (4,11). In 
some cases, talc can be found in other organs (kid-
neys, spleen, liver) after the application in pleural 
cavity (12,13). Hereby, we present our experience 
with  the  malignant pleural fluid chest drainage or 
recurrent spontaneus pneumothorax and subsequ-
ent instilation of talc. This study will attempt to 
point out the need forthe right selection of patients 
for pleurodesis. Results of the study will be useful 
for general practitioners, pulmologists as well as 
surgeons in understanding the surgical aspects of 
these diseases.

PATIENTS AND METHODS

This retrospective study including 54 patients who 
underwent talcpleurodesis due to malignant pleu-
ral effusion and secondary spontaneous pneumo-
thorax had been performed in the Department of 
Thoracic Surgery of  University Clinical Centre 
of Tuzlabetween January 2005 and January 2013 
(Table 1). The Ethics Committee of  the  Clinical 
Center of Tuzla approved this investigation Crite- Crite-
ria for the treatment were Karnofsky Performance 
Scale (KPS): score ≥ 60 (the patient capable to 
take care of himself/herself, however, needs help 
occasionally) and lung re-expanding again after 
a thoracic drainage without any air or liquid col-
lections left (13). Antibiotics, corticosteroids and 
non-steroidal anti-inflammatory drugs were not 
systematically given during the procedure (14). 
The only contraindication was empyema pleurae. 
Patients were divided into two groups: the first 
group consisting of 50 patients with MPE and sec-
ond group comprising four patients with recurrent 
pneumothorax. Mean age of our patients with MPE 
was 55+12,58 ranging from 21-84 years; mean age 
of our patients with pneumothorax was 70+7,07  
ranging from 58-76 years. In the group with MPE, 
there were 22 male and 28 female patients: 25 
patients with lung cancer, 13 patients with breast 
cancer, six patients with ovaries cancer, two with 
sarcomas, and one patient with either colon cancer, 
kidney cancer or lymphoma, as well as one patient 
with cancer of unknown primary origin. 

No (%) of patients
Pathology MPE Group (N=50) PNTX Group (N=4)

lung emphysema
Lung carcinoma 25 (50)
Breast carcinoma 13 (26)
Ovary carcinoma 6 (12)
Sarcoma 2 (4)
Other malignoma 4 (8)

Table 1. Characteristics of 54 patients with malignant pleural 
effusion (MPE) and recurrent spontaneous pneumothorax 
(PNTX) treatedby talc pleurodesis

Ramić et al. Pleuropulmonary diseases tretment

Four patients were treated for recurrent pneumo-
thorax. All of them had severe bullous changes 
in lung parenchyma with a consequent chronic 
obstructive pulmonary disease (COPD). The  
Forced expiratory volume in first second (FEV1)  
values were between 0.7 and 0.9 L. Surgery per-
formed by VATS  procedure or classic thoracot-
omy (8,9) requires total anaesthesia with a high 
risk of the occurrence of complications relatedto 
the surgery itself, and the following diseases.
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These patients had bad-quality lung parenchy-
ma, weak parenchymal re-expansion and in this 
case surgery is often doomed to failure. Drain-
age pipe with  smaller diameter, up to 20 F was 
used. Larger drainage pipe could slow down the 
process of ruptured bullae healing process. After 
the air loss on the thoracic drainage pipe stopped, 
the “talc slurry“ method (12-14) was performed 
in order to prevent the disease relapse.
The following parameters were measured in the 
patients: occurrence of high temperature, pain in-
tensity, respiratory complications, length of drai-
nage, air loss on the drainage pipe longer than 5 
days, and efficiency of the procedure. Pain was 
assessed on VAS (Visual Analogue Scale) and was 
rated with a grade 1 to 5. The patient marked his 
pain severity ranging from mild pain (score1) to 
the most severe pain (score 5). Pleurodesis was ne-
ver simultaneously performed on both sides. The 
pleurodesis was considered successful if there was 
no recurrent effusion or pneumothorax. The thorax 
drainage tube had previously been placed and the 
diagnosis had been cytologically confirmed in all 
patients. Steritalc (Novatech, France) was used to 
make the suspension whilst being particularly cali-
brated with an average particle size of 25µ in order 
to avoid systemic dissemination.
The pleurodesis procedure was performed after 
radiological confirmation on effusion evacuation 
and recurrent lung expansion and in the presence of 
<150 mL of pleural drainage in 24 hours. After tho-
rax drainage and complete re-expansion of lung pa-
renhime, 12 g of talc was dissolved in 50 mL 0.9% 
physiological solutionin order to get a mush emul-
sion which was installed through thorax drainage 
with 5mL of 1% xylocaine. The drainage tube was 
then closed and the patient is advised to change po-
sition more often in order to distribute the emulsion 
evenly inside the pleural cavity.After 12 hours, the 
drainage tube was affiliated to negative underwater 
suction. On the third day of pleurodesis, the draina-
ge tube was removed in accordance with radiologi-
cal confirmation. The follow-up x- ray shots were 
made three months after the procedure in order to 
evaluate the efficiency of pleurodesis. 

RESULTS

Pleurodesis was successful in 52 (96%) patients 
with malignant pleural effusion, while the effusi-
on loculated in one patient, and one patient had 

empyema pleurae. The procedure was performed 
on both sides in four patients. The drainage tube 
was systematically removed on the third day af-
ter pleurodesis, except in patients with complica-
tions. The average duration of thoracic drainage 
was 4.4 days.
The instillation of talc into the pleural cavity pro-
duced the increase of temperature in seven (14%) 
patients. Raised body temperature was not above 
38.5 °C. The pain that required continuous analge-
sia was present in 12 patients (22.2%) and in one 
case it was severe. It was systematically treated 
with paracetamol analgesics and the analgesics 
with central effect. Amongst  the 54 patients who 
underwent talc pleurodesis, 28 (52%) patients did 
not have any chronic chest pain (VAS score 1), 14 
(25.9%)  had score 2, four had score 3 (7.4%), se-
ven had score 4 (12.9%), and one (1.8%) patient-
had score 5.
One patient developed empyema, in which case, 
the drainage tube was removed after 21 days, and 
the treatment was successfully ended with the help 
of antibiotics. The patient with pneumonia was 
also successfully treated with antibiotic therapy.
Four cases of effusion separation were recorded. 
Effusion separation was treated with additional 
drainage or with the mobilization of the existing 
drainage tube. Only in one case the effusion sepa-
ration lead to the localization of talc emulsion in 
the pleural cavity, and the whole procedure was 
unsuccessful. In the group of patients with pne-
umothorax, there was one patient with a longer 
drainage time caused by a prolonged air loss on 
the chest tube. The case was routinely solved by 
gradual removal of the drainage tube.
The success of pleurodesis did not depend on 
age, sex or histological type of tumor. We did not 
notice the difference in treatment efficiency, con-
cerning the type of primary disease. The recovery 
time depended more on the general status of the 
patient and the earlier lung parenchyma status. 
The patients with prompt lung reexpansion af-
ter the effusion had the most favurable outcome. 
Such a prompt reaction to the procedure was re-
corded in 45 patients (83%).
The pleurodesis was performed on both sides in 
four patients. In two cases, there was a mehastatic 
osteo and hondrosarcoma from limbs; in one case, 
the patient had soft neck tissues sarcoma and in one 
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case the patient suffered from metastatic ovary can-
cer. In these patients, the pleurodesis was perfor-
med successively with the interval of one month.
Talc slurry is usually well tolerated. There were 
no serious complications such as adult respira-
tory distress syndrome (ARDS) or respiratory fa-
ilure related to the procedure (Table 2). No deaths 
were attributed to the procedure.

of talc in pleural cavity happens spontaneously 
while others suggest the necessity of patient’s ro-
tation in order to achieve this (9). Our experience 
goes in favor of rotation of the patient.
Since the moment when talcs has been introduced 
into clinical practice, there have been many dis-
agreements  regarding its use and efficiency in the 
treatment of MPE and pneumothorax because of 
its toxicity (19,20). Light (20) thinks that doxy-20) thinks that doxy-thinks that doxy-
cycline is an optimal agent, superior to talc, while 
Ghio (21) believes that it should not be used in 
the case of nonmalignant effusion due to the risk 
of respiratory complications. Glazer, on the other 
hand, reports on the success of talc treatment of 
nonmalignant diseases with an acceptable risk 
(14). In most studies, the recommended dosage 
of talc is up to 10 grams, while the dosage of 6-10 
grams is considered optimal. Namely, some aut-
hors consider a greater dosage of talc responsible 
for difficult complications including ARDS, air 
embolism and arrhythmia, while others consider 
the size of particles responsible for complications 
(15,21).  In our study, we used 12 grams of talc 
and we did not notice and resinous respiratory 
complications.
According to our study, size of particles plays a 
key role in the toxicity of the product, not the qu-
antity. This conclusion is supported by most avai-
lable studies (4,10,13,15,19). Talc pleurodesis has 
also been proven to be a safe and effective scle-
rosant agent in patients suffering from secondary 
spontaneous pneumothorax (7,16,17). However, 
in older persons, especially those who are classed 
as high surgical risk and with additional diseases, 
especiallyat an advanced COPD (chronic obstruc-chronic obstruc-
tive pulmonary disease) the administration has 
its full justification, whic his consistent with our 
study. In our study, talc was not used in younger 
patients in accordance with the recommendations 
of the British Thoracic Society guideline, as well 
as other studies where the cancerous effect of talc 
is not excluded (8). We do not recommend the use 
of non-steroidal anti-inflammatory drugs and cor-
ticosteroids in the postoperative  period to avoid 
the possibility of interfering with hemostasisor 
the formation of adherences. Preprocedure anti-Preprocedure anti-
biotics were not given routinely. The procedure is 
performed in sterile conditions just like any other 
surgical procedure (6). In our study, one patient 
developed empyema because of a prolonged time 

No (%) of patients

Complications MPE Group 
(N=27)

PNTX Group
(N=3)

Pain  11 (22) 1 (25)
High temperature 7 (14) 1 (25)
Pneumonia 1 (2)
Empyema 1(2) 1 (2)
Separated effusion  4 (8)
Prolonged air leak (>5 days) 1 (25)

Table 2. Complicationsin patients with malignant pleural effu-
sion (MPE) and recurrent spontaneous pneumothorax (PNTX)
during and after the procedure of pleurodesis

DISCUSSION

According to our results, talc pleurodesis is a 
quick and efficient method of obliteration of 
pleural cavity. It can be performed in patient’s 
bed as a minor surgical procedure (15). Pleural 
pain and high temperature were the most com-
mon problems that occurred after the talc instal-
lation during our study. Pleurodesis is generally 
painful procedure, and thus adequate analgesia 
during and immediately post-procedure  is  essen-
tial (16-18). The reported incidence of chest pain 
varies from 7-43% and fever 10-59% (6,8,9,15).
In our research, amongst  the 54 patients who un-
derwent talc pleurodesis, chronic chest pain and 
the increase of temperature is in accordance with 
the published studies (6,8-10,13). In the treat-In the treat-
ment of a pain induced by talcpleurodesis some 
authors suggest the use of 2-4 mg of morphine in-
travenously in combination with  lidocaine (15).
In our study, the pain was successfully  managed 
by paracetamol analgesics and the analgesics 
with central effect. Good cooperation with the pa-
tients is needed during and after the procedure. It 
is necessary to explain to the patients the purpose 
of the procedure and the necessity of changing 
the body position in order to improve dispersion 
of talc suspension in the chest (9,15). Rotation  
of the patient following intrapleural administra-
tion of a sclerosing agent is described in most 
pleurodesis studies (4,6,9,12,13). Some authors, 
however, consider that the uniformed distribution 

Ramić et al. Pleuropulmonary diseases tretment



Medicinski Glasnik, Volume 11, Number 2, July 2014

268

with the intercostal tube and contamination  of the 
pleural space.
However, in most studies talc was confirmed as 
the best sclerosing agent (4, 5-7,11,13). The cu-The cu-
rrent British Thoracic Society guideline advocated 
talc pleurodesis as first-line therapy for MPE (8). 
Respiratory complications are the most serious 
and seem to have no connection with the quantity 
of installed talc (6,10). Success rates (complete 
and partial response) for talc slurry range from 

88% to 100% with a mean of 90% (2,4,5,8,14). In 
our research, pleurodesis was successful in 96% 
patients. In conclusion talc was confirmed as the 
best sclerosing agent. Large-particle talc should 
be used if talc pleurodesis is elected.
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Pleurodeza talkom u tretmanu pleuropulmonalnih oboljenja
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SAŽETAK

Cilj  Utvrditi efikasnost i sigurnost pleurodeze talkom u tretmanu malignog pleuralnog izljeva i recidi-
virajućeg spontanog pneumotoraksa.

Metode  U studiju su bila uključena 54 pacijenta s malignim pleuralnim izljevom (MPE) i recidivi-
rajućim spontanim pneumotoraksom, kod kojih je načinjena pleurodeza talkom metodom talc slurry 
obliteracije pleuralnog prostora.

Rezultati  Pleurodeza je bila uspješna kod 52 (96%) pacijenta. Prosječno trajanje torakalne drenaže 
iznosilo je 4,4 dana. Kao komplikacije postupka zabilježili smo povišenu tjelesnu temperaturu, pne-
umoniju te separaciju pleuralnog izljeva. Svi pacijenti na dan otpusta, te tri mjeseca kasnije, imali su 
zadovoljavajuće radiološke nalaze. Nije bilo smrtnog ishoda vezanog za sâm postupak pleurodeze.

Zaključak  Pleurodeza talkom, prema rezultatima našeg istraživanja, potvrdila je svoju efikasnost i 
jednostavnost u tretmanu simptomatskih malignih pleuralnih izljeva, te kod pacijenata s recidivirajućim 
spontanim pneumotoraksom. Pravilan odabir pacijenata i poštivanje hirurških principa tokom proce-
dure čine ovu metodu sigurnom, efikasnom i uspješnom u tretmanu pleuropulmonalnih oboljenja. Talk 
velikih čestica treba biti korišten za pleurodezu zbog minimalnog rizika od komplikacija.

Ključne riječi: hirurgija, maligni pleuralni izljev, pneumotoraks
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Cutaneous silent period in the assessment of small nerve fibers 
in patients on hemodialysis
Merita Tirić-Čampara1, Miro Denišlič2, Emir Tupković3, Salih Tandir4, Jasminka Djelilović Vranić1, Azra 
Alajbegović1, Refet Gojak5, Jasem Y. Al-Hashel6, Halima Resić7

1Department of Neurology, Clinical Centre, University of Sarajevo, Sarajevo, Bosnia and Herzegovina, 2School of Medicine, University of 

Ljubljana, Ljubljana, Slovenia, 3Department of Neurophysiology, Primary Health Care Centre Tuzla, Tuzla, 4Faculty of Health, University of 

Zenica, 5Department of Infectology, Clinical Centre, University of Sarajevo, Sarajevo; Bosnia and Herzegovina, 6Neurology Department, 

Ibn Sina Hospital, Kuwait, 7Department of Hemodialysis, Clinical Centre, University of Sarajevo, Sarajevo, Bosnia and Herzegovina

Corresponding author:

Merita Tirić Čampara

Department of Neurology, 

Clinical Centre of Sarajevo University

Bolnička 25, Sarajevo, 

Bosnia and Herzegovina

Phone:+ 387 33 610-988; 

Fax: +387 33 610-988;  

E-mail: merita.tiric@gmail.com

Original submission: 

05 May 2014; 

Revised submission: 

20 June 2014;

Accepted: 

22 June 2014.

Med Glas (Zenica) 2014; 11(2):270-275

ABSTRACT

Aim  In hemodialysis patients renal disease may cause an impa-
irment of central and peripheral nervous system. In most cases of 
the peripheral nervous system polyneuropathy is reported. The 
aim of this study was to evaluate the function of small A-delta 
nerve fibres, whose function is often overlooked.

Methods The function of large diameter nerve fibers was perfor-
med by standard routine neurophysiological examination. Cutane-
ous silent period (CSP) was elicited by single electrical stimulati-
ons at the tip of digit II by the bipolar electrodes. The superficial 
electrodes were placed on the muscle belly of m. abductor pollicis 
brevis. The onset latency (L1) was recorded at the beginning of 
voluntary muscle activity suppression, the late latency (L2) at the 
start of new muscle activity. The difference between two latencies 
indicates the duration of CSP.

Results The study included 38 consecutive patients (male/fema-
le – 21/17, median age 56.6±10.9 years) treated with hemodial-
ysis (one month to 30 years) and 35 healthy subjects (male/female 
23/17, age 47.4±10.1 years). The results of the conduction study 
demonstrated a significant prolongation of F-waves of the median 
and ulnar nerves, decreased motor and sensory velocities of both 
nervesin patients on hemodialysis (p<0.001). In patients with A-V 
fistulas a significant prolongation of the onset CSP latency L1 was 
obtained (p<0.001), whereas duration of CSP was not changed.

Conclusion In hemodialysis patients the significant impairment 
of small nerve fibers was recorded. The evaluation of small nerve 
fibers contributes to the assessment of the whole peripheral nerve 
function.

Key words: uremic polyneuropathy, arteriovenous fistula, EMNG
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INTRODUCTION

Renal diseases cause diverse central nervous sy-
stem disturbances - uremic encephalopathy, seizu-
res, stroke, movement disorders, sleep alterations 
and peripheral nervous system involvement (1). 
Polyneuropathy is a frequent neurological com-
plication in patientswith renal failure. It occurs as 
uremic polyneuropathy (UP), mononeuropathies 
and monomelic neuropathy due to arteriovenous 
(A-V) fistulas. Prevalence rates of UP range from 
50–80% (1-3). Clinically sensory symptoms of-
ten predominate while motor dysfunction usually 
developslater (4,5). Sensory loss mainly involves 
large-diameter nerve fibers resulting in paresthesia 
and occasionally pain and burning feet. Autonomic 
symptoms are usually subclinical. Few patients 
develop subacute or chronic motor – predominant 
neuropathy simulating polyradiculoneuritis Guilla-
in-Barré or chronic inflammatory demyelinating 
polyneuropathy. In these cases more frequent dial-
ysis or renal transplantation are required (6,7). He-
modialysis and peritoneal dialysis tend to diminish 
the progression of UP. The pathophysiological me-
chanism of UP is still unknown. The role of chronic 
hyperkalemic depolarisation is discussed. The ma-
intenance of a strictly normal serum K+ level may 
be an effective strategy in the treatment of UP (8).
Neurophysiological nerve conduction study pro-
vides the function of large-diameter motor and 
sensory nerve fibers (9). To assess the function 
of small nerve fibers the routine electromyograp-
hy is insufficient. Cutaneous silent period (CSP) 
obtained by nociceptive cutaneous stimulus 
applied to sensory fibers on a fingertip induces 
a transient and brief suppression of voluntary 
muscle activity. The CSP is a result of the activa-
tion of small A-delta nerve fibers and is conside-
red as a spinal inhibitory reflex (10,11). The CSP 
measurement is used in the functional evaluation 
of different neurological diseases (12-14).
The primary endpoint of our study was to assess 
the function of small-diameter A-delta nervesfi-
bers in uremic patients with A-V fistulas by using 
CSP. The secondary endpoint was to compare 
the sensitivity of large-diameter motor and sen-
sory parameters of the median and ulnar nerves 
with CSP with the intention toevaluatenerve 
impairments in hands with A-V fistulas. To our 
knowledge a study of CSP on hands with A-V fi-
stulas had not been performed previously.

PATIENTS AND METHODS

This study included 38 consecutive patients 
treated with hemodialysis at the Hemodialysis 
Department, Clinical Cente rof Sarajevo Univer-
sity, Bosnia and Herzegovina (B&H) in the pe-
riod 05.01.2012-30.12.2013. Neurophysiological 
evaluation was performed at Neurology Depar-
tment of Sarajevo. The patients with diabetes, 
alcoholism, systemic inflammatory, malignant 
diseases and psychiatric disorders were exclu-
ded. The control group consisted of 35 healthy 
subjects (our co-workers, friends and relatives). 
Before starting the study the informed consent 
from testing patients and healthy subjects was 
obtained. The study has received an approval of 
the Ethics Committee of the Sarajevo University 
Clinical Centree.
The neurophysiological examination included 
the routine nerve conduction study (NCS) and 
CSP. Using  the superficial electrodes (Care Fu-
sion, Middletonn, WI, USA) the motor parame-
ters of the peripheral nerves were recorded: distal 
motor latencies (DML) of the median and ulnar 
nerves, motor responses (M–waves), F–waves 
and motor conduction velocities (MCV). The ac-
tive electrode was placed on the muscle abductor 
pollicis brevis and the reference electrode over 
the muscle tendon. Stimulation was applied at 
the wrist 8 cm from the active electrode. Sensory 
conduction study of the median and ulnar nerves 
included sensory conduction velocities (SCV) 
and amplitudes of sensory nerve action potentials 
(SNAP). The SNAP were obtained by antidromic 
nerve stimulation over the skin of the lateral (me-
dian nerve) and medial part (ulnar nerve) of the 
ring finger using standard bipolar electrodes. The 
distance between the stimulating and the recor-
ding electrode was 14 cm. Standard electrophysi-
ological machine settings were used (15).
The CSP was elicited by single electrical stimu-
lations (0.5 ms duration and 80-100 mA intensity, 
sweeps 250 ms, filters 30 and 10 kH) at the tip of 
digit II by the bipolar electrodes. The superficial 
electrodes were placed on the muscle belly of m. 
abductor pollicis brevis. During near-maximum, 
an activated APB muscle electrical stimulus was 
delivered. At least 4 individual responses were su-
perimposed. The onset latency (L1) was recorded at 
the beginning of voluntary muscle activity suppre-
ssion and the second - late latency (L2) at the start 
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of new muscle activity. The difference between 
two latencies indicates the duration of CSP.
Routine nerve conduction study and CSP were 
undertaken using a Medelec Synergy system 
(Oxford Instruments, High Wycombe, UK).
Parameters are expressed as mean values with 
standard deviation. Shapiro-Wilk tests of nor-
mality was used. Additionally, indenpendent 
Student’s t-test, Spermann’s correlation coeffici-
ent and Mann-Whitney U test were performed. 
The level of significance was set at p=0.05.

RESULTS

The study enrolled 39 patients on hemodialysis.
In only one patient CSP was not elicitable. This 
patient was excluded and in the further study pa-
rameters of 38 patients were evaluated. Out of 38 
patients 21 were males and 17 were females. The 
duration of hemodialysis differs from 1 month to 
30 years. The control group included 35 volun-
teers, 23 males and 12 females. Median age for 
patients was 56.6 ± 10.9 years and for controls 
47.4 ± 10.1 years (Table 1).

In patients on hemodialysis and A-V fistulas a 
significant prolongation of the onset CSP laten-
cy L1 was obtained (p< 0.001). There was no 
important difference in the CSP duration of su-
ppression of voluntary muscle activity (Table 4). 

Patients Controls
Number of patients 38 35
Age (median) (years) 56.6 ± 10.9 47.4 ± 10.1
Gender (Males/Females) 21/17 23/12
Duration of hemodialysis
(median) (years) 7.9 ± 8.0 (0.1–30.0) –

Table 1. Demographic data of hemodialysis patients and 
controls

Median nerve 
(mean ± SD) (ms) 

Ulnar nerve 
(mean ± SD) (ms)

DML F-wave MCV DML F-wave MCV
Patients 3.9 ± 0.6 30.8 ± 4.3 51.4 ± 7.6 3.3 ± 0.5 29.8 ± 3.1 56.4 ± 7.2
Controls 3.9 ± 0.2 27.5 ± 3.9 58.2 ± 5.3 3.2 ± 0.3 27.6 ± 1.7 60.0 ± 4.8
p 0.739 0.001 <0.0005 0.852 <0.0005 0.015

Table 2. Motor conduction of median and ulnar nerve in 
hemodialysis patients and controls

DML, distal motor latencies; MCV, motor conduction velocity;

Median nerve (mean ± SD) Ulnar nerve (mean ± SD)
Amplitude (mV) SCV (ms) Amplitude (mV) SCV (ms)

Patients 11.9 ± 8.0 41.5 ± 6.7 12.8 ± 7.2 43.9 ± 6.2
Controls 17.3 ± 7.0 50.2 ± 3.6 16.9 ± 9.0 52.7 ± 3.5
p 0.004 <0.0005 0.031 <0.0005

Table 3. Sensory conduction of median and ulnar nerve in 
hemodialysis patients and controls

SCV, sensory conduction velocities

CSP L1 
(mean ± SD) (ms)

CSP duration 
(mean ± SD) (ms)

Patients 79.9 ± 29.1 58.9 ± 20.3
Controls 57.6 ± 18.7 62.3 ± 21.4
p <0.0005 0.491

Table 4. Cutaneous silent period of nervus medianus in hemo-
dialysis patients and controls

CSP, cutaneous silent period; CSP L1, the onset latency;

Figure 1. Cutaneous silent period. A) Patient on hemodialysis; B) 
Controls L1, onset latency; L2, late latency

The results of motor conduction study demon-
strated a significant prolongation of F-waves for 
the median and ulnar nerves as well as a decrea-
sed MCV in patients on hemodialysis (p<0.001) 
(Table 2). There was no statistical difference in 
DML of both groups.

A significant amplitude decrease and a slowed 
SCV of the median and the ulnar sensory SNAP-
compared to healthy subjects were recorded 
(p<0.001) (Table 3).

There was no correlation between either motor or 
sensory nerve parameters and the onset CSP L1 
latencies in the patients group.
The evident prolongation of the onset CSP L1 
latency inpatients with A-V fistulas was found 
(Figure 1).

DISCUSSION

Neurological complications in patients with renal 
disease are quite common (1-4). The progressive 
renal failure may lead to the development of neu-
rological disorders. In a few cases ischemic mono-
melic neuropathy was reported (16). In our patients 
no acute neuropathies were observed due to A-V 
fistulas. To rule out the impairment of peripheral 
nervous system the neurophysiological evaluation 
plays a very important role. Most of electrophysi-
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ological studies are focused on the evaluation of 
nerves of the lower limbs (4,5,17). The damage is 
more prominent on the peripheral nerves of lower 
limbs than on the upper limbs due to the length-
dependent factor of the nerves (1,8,11). The eva-
luation of large-diameter nerve fibers in different 
neuropathies is well established in routine praxis 
(8,9,11). The role of thin unmyelinated nerve fi-
rers in most studies is underestimated (3,4,16). 
The CSP is a simple method and provides a new 
feasibility in detecting the function of small nerve 
fibers. Small nerve fibers are very susceptible and 
often precede the damage of large fibers in patients 
with metabolic polyneuropathy (17). In this study 
we intended to assess the impairment of small ner-
ve fibers on the hands with A-V fistulas and their 
relationship to conventional electromyography. In 
the previous study the it was described the onset 
latency L1 of CSP of 66 ms (range 49-73) in fema-
les, 69 ms (range 42-79) in males, late latency L2 
of 121 ms (range 109-131) in females and 124 ms 
(range 116-136) in males, where as the duration of 
suppression was 55,0 ms (range 45-74) in females 
and 59,0 ms (range 52-67) in males (18). There 
is a small number of electrophysiological methods 
which enable the quantitative assessment of these 
types of nerve fibers (quantitative sensory testing)
(19), or analysis of heart rate variability and sud-
motor axon reflexes (20). For this purposes a nerve 
biopsy is rarely performed.
In our study we recruited 38 patients on hemo-
dialysis and 35 healthy subjects. In only one pa-
tient CSP was not obtained. In this case DML of 
the median nerve was very prolonged and sensory 
parameters were not elicitable. Similar results in a 
small group of patients with carpal tunnel syndro-
me were described previously (21). In our patients 
motor conduction study showed normal DMLs but 
prolonged F-wave latencies and decreased MCV; 
sensory conduction revealed significant abnorma-
lities of sensory parameters, amplitude and SCV.
Additionally, in the patients with A-F fistulas signi-
ficantly prolonged onset CSP latencies L1 were re-
corded. This finding definitely indicates the impa-
irment of small nerve fibers of the median nerves. 
The delay of the onset CSP latencies L1 cannot be 
related to the beginning carpal tunnel syndrome 
because concomitant abnormalities of ulnar sen-
sory parameters were observed. This supports the 
impairment of small nerve fibers rather than ari-

sing focal entrapment neuropathy (11,22). An im-
portant step in the development of the prolongation 
of the onset CSP latency L1 may be the ischemic 
factor due to A-V fistula (22,23). Some authors 
suggest the occurrence of severe carpal tunnel 
syndrome with accompanying polyneuropathy in 
hemodialysis patients (24). In only one of our pa-
tients (duration of hemodialysis 19 years) a severe 
entrapment syndrome with absent motor and sen-
sory parameters including CSP was observed. The-
re is a great likelihood that the small unmyelinated 
nerve fibers are more sensitive to ischemia than 
the large myelinates fibers. Most of our patients 
were complaining of paresthesia and pain. These 
symptoms correlate with the involvement of small 
nerve fibers (23). The duration of voluntary musc-
le activity suppression (CSP) was not changed in 
the patient group. We assume that the reason for 
a prolonged onset CSP latency L1 was most pro-
bably due to decreased number of small nerve fi-
bers. The reduced number of the small nerve fibers 
reduced the impulse volley on interneurons in the 
spinal cord. The deficient afferent impulse volley 
through the pathway to spinal interneurons has the 
consequence of a delayed onset CSP L1 latency. 
Simultaneously, the decreased number of large-
diameter A-alpha and A-beta fibers diminish the 
activity of the interneurons (9,11,17). Our finding 
demonstrated an early dysfunction of small nerves 
fibers in patients with A-V fistulas.It seems that 
vascular ischemic component due to A-V fistulas 
contributes to the involvement of the thin nerve fi-
bers resulting in abnormalities of CSP (5,8).
In hemodialysis patients the routine electromyo-
graphy and CSP were recorded. Wite both neu-
rophysiological techniques large and small-di-
ameter nerve fibers were evaluated. Motor and 
sensory conduction revealed significant changes 
of motor and sensory parameters of the median 
and ulnar nerves, except DML. The significantly 
prolonged CSP latency L1 indicates the impair-
ment of small nerve fibers. It seems that the me-
asurement of small nerve fibers in hemodialisis 
patient is recommended.
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SAŽETAK

Cilj  Bubrežno oboljenje kod pacijenata na hemodijalizi može uzrokovati oštećenja perifernog nervnog 
sistema. U većini slučajeva oštećenja perifernog nervnog sistema radi se o polineuropatijama. Cilj našeg 
istraživanja bio je evaluacija funkcije malih A-delta nervnih vlakana koja se često previdi prilikom 
ispitivanja.

Metode  Funkcija nervnih vlakana većeg promjera izvršena je korištenjem standardnog rutinskog neu-
rofiziološkog pregleda. Kožni period tišine (KPT) izazvan je električnom stimulacijom vrha kažiprsta 
putem bipolarnih elektroda. Površinske elektrode postavljene su na centar m. abductor pollicis brevis. 
Početna latenca (L1) zabilježena je na početku supresije voljne mišićne aktivnosti, a kasna latenca (L2) 
na početku nove mišićne aktivnosti. Razlika između dvije latence predstavlja trajanje KPT-a.

Rezultati  Studija je uključila 38 pacijenata (muškarci/žene 21/17; prosječna dob 56,6±10.9 godina) koji 
su bili na hemodijaliznom tretmanu (od 1 mjeseca do 30 godina) i 35 zdravih ispitanika (muškarci/žene 
23/17; prosječna dob 47,4±10,1 godina). Rezultati istraživanja provodljivosti pokazali su značajno pro-
duljenje F-valova n. medianus i n. ulnaris, te smanjene motoričke i senzorne brzine provođenja oba 
nerva kod pacijenata na hemodijalizi (p<0,001). Kod pacijenata s A-V fistulama pronađeno je značajno 
produženje početka KPT latence L1 (p<0,001), dok je samo trajanje KPT-a ostalo nepromijenjeno.

Zaključak  Kod pacijenata na hemodijalizi zabilježeno je značajno oštećenje malih nervnih vlakana. 
Evaluacija malih nervnih vlakana doprinosi procjeni cijele funkcije perifernog živca. 

Ključne riječi: uremična polineuropatija, arteriovenska fistula, EMNG

Tirić-Čampara et al. Silent period in patients on hemodialysis
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ABSTRACT 

Aim Immune factors, especially mast cells and eosinophils, play 
an important role in the pathogenesis of functional dyspepsia. 
However, the role of these cells in the duodenum has not been 
fully understood in patients with functional dyspepsia. We aimed 
to investigate the infiltration and activation of mast cells and eosi-
nophils in the duodena of subjects with functional dyspepsia.

Methods Duodenal biopsies obtained in 48 patients with functi-
onal dyspepsia and 21 healthy volunteers were collected for the 
study. Eosinophils in the bulb (D1) and the descending part (D2) 
of the duodenum were identified and counted by hematoxylin and 
eosin (H&E) staining. Major basic protein immunostaining was 
used to evaluate eosinophil degranulation, as well as mast cells 
and mast cell degranulation was identified by toluidine blue sta-
ining.

Results In the D2 area, compared to controls, functional dyspep-
sia patients showed a marked increase in eosinophil cell numbers 
(p=0.008) and eosinophil degranulation rate (p=0.005). Mast cell 
numbers were significantly increased in patients compared with 
controls in the D1 (p=0.002) and D2 areas (p<0.001), and the 
degranulation rates of mast cells were significantly increased in 
functional dyspepsia patients in the D1 (p=0.028) and D2 areas 
(p=0.044). 

Conclusion Duodenal eosinophils and mast cells may be involved 
in the pathogenesis of functional dyspepsia.

Key words: pathogenesis, duodenum, immune factors, hema-
toxylin, eosin
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INTRODUCTION

Functional dyspepsia (FD) is a functional syn-
drome thought to originate in the gastroduodenal 
region (1). As one of the most prevalent functio-
nal gastrointestinal disorders (FGIDs), the preva-
lence rate of FD has been noted to vary between 
11.0%-29.2% globally (2), thus, FD represents 
a major impairment to health-related quality of 
life and a social and economic burden (3-5). Al-
though visceral hypersensitivity, gastric motor 
dysfunction, Helicobacter pylori (H. pylori) in-
fection and psychosocial factors (6) have been 
proposed as mechanisms in several investigati-
ons, the pathogenesis of FD remains unclear. 
In FD, the duodenum has now been implicated as a 
key area for the origination of symptoms (7). Pati-
ents with functional dyspepsia have abnormalities 
in antral/duodenal motility (8), increased spontane-
ous duodenal acid exposure (9,10) and increased 
sensitivity to intraduodenal lipids (11). More im-
portantly, patients with FD have duodenal immune 
activation. Functional dyspepsia may begin after a 
bout of gastroenteritis in the form of post-infectio-
us functional dyspepsia (PI-FD), or it may begin de 
novo in the form of nonspecific functional dyspep-
sia. Post-infectious functional dyspepsia is associ-
ated with persisting focal T-cell aggregates, decre-
ased CD4+ cells and increased macrophage counts 
surrounding the crypts of the duodenum, indicating 
the impaired ability of the immune system to ter-
minate the inflammatory response after acute in-
sult (12). Duodenal eosinophilia and degranulation 
have been shown to correlate with the symptoms of 
FD, especially with early satiety (13). Furthermore, 
in one report including patients with FD and with 
irritable bowel syndrome (IBS), mast cells were 
significantly increased in the duodenum of IBS pa-
tients, while eosinophils were increased in FD pati-
ents, indicating that duodenal mast cell hyperplasia 
is linked to IBS and eosinophilia to FD. Duodenal 
biopsy may identify subsets of these disorders (14). 
In postprandial distress syndrome (PDS), both the 
mean eosinophil counts and the prevalence of du-
odenal eosinophilia were significantly higher than 
in controls (15). These studies regarding duodenal 
eosinophils in FD patients provided an eosinophil 
hypothesis for functional dyspepsia, which propo-
sed that changes in duodenal eosinophils (and not 
gastric eosinophils) might be an underlying feature 
(and primary pathogenic process) of FD (16). The 

hypothesis speculated that increased duodenal eo-
sinophil numbers in FD are relevant because of the 
eosinophil–mast cell–nerve-gut axis. In part, mast 
cells can promote eosinophil migration in the ga-
stric mucosa (17). Mast cells incubated with eo-
sinophil mediators, major basic proteins (MBP), 
eosinophil cationic proteins, and eosinophil peroxi-
dase can release histamine, which may modulate 
sensory-motor dysfunction (18). The neural–mast 
cell–eosinophil interaction may cause abdominal 
pain or meal-related symptoms characteristic of 
functional disease. Pathogens, food, infections, or 
other allergens in the gut mucosa evoke eosinop-
hils, mast cells, and other components in a cascade 
to up-regulate serotonin and to modulate the ente-
ric nervous system (ENS), thus the central nervous 
system (CNS) directly (19). Thus, as the key parti-
cipants in gut hypersensitivity, mast cells and eosi-
nophils are often co-dependent (19). However, few 
investigations have shown a correlation between 
duodenal mast cells and FD (20).
According to the Rome III Criteria (36), the 
symptoms of FD are described as epigastric pain, 
epigastric burning, postprandial fullness and ear-
ly satiation in the absence of any organic, system-
ic, or metabolic disease that is likely to explain 
the symptoms. Functional dyspepsia has been 
divided into two subgroups: postprandial distress 
syndrome (PDS) and epigastric pain syndrome 
(EPS). The definition and subgroups of FD have 
undergone major changes from the Rome II to 
the Rome III definitions (20,21), reflecting the 
changing understanding of the categorization and 
the pathophysiological basis of this disorder. The 
Rome III committee proposed that the distinction 
between meal-induced symptoms and meal-un-
related symptoms was pathophysiologically and 
clinically relevant; this distinction forms the ba-
sis of the newly defined subcategories of FD (1). 
The alteration of duodenal eosinophils and mast ce-
lls in patients with FD consistent with the Rome III 
Criteria and the differences between PDS and EPS 
are unknown. The aim of this study was to investi-
gate the infiltration and activation of mast cells and 
eosinophils in the duodena of subjects with FD.

PATIENTS AND METHODS

Patients and controls

Newly diagnosed FD patients fulfilling the Rome 
III criteria and healthy volunteers were prospec-

Song et al. Duodenal mast cells and functional dyspepsia
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tively recruited from the outpatient gastroenterol-
ogy clinic and by public advertising, respectively. 
All the patients and controls had no history of sur-
gery or anaphylactic disease. Blood, urine, stool, 
stool occult blood, liver and kidney function, 
blood glucose, blood lipids, abdominal B ultra-
sound and upper gastrointestinal tract endoscopy 
examinations were performed in all patients and 
controls. A complete medical history and physi-
cal examination were carried out. This study was 
approved by the Ethics Committee of Shandong 
Province Taian City Central Hospital, and an in-
formed consent was signed by all participants.

Definition of functional dyspepsia

Dyspepsia was defined in the present study by 
epigastric pain, epigastric burning, postprandial 
fullness, and early satiation. These cases were 
required to have no evidence of peptic ulcer dis-
ease, gastro esophageal reflux disease with or 
without esophagitis, malignancy, pancreaticobili-
ary disease, or medication use. The diagnoses of 
FD, PDS and EPS were consistent with the Rome 
III definitions (20).

Hematoxylin and eosin (H&E) staining 

During the upper gastrointestinal tract endosco-
py, two standardized biopsies were taken from 
the duodenal bulb (D1) and the descending part 
(D2) of the duodenum. Biopsies were then fixed 
in formalin and routinely processed in paraffin 
wax. Sections were cut at 3 µm with levels and 
stained with hematoxylin and eosin (H&E).
For the determination of duodenal pathology, the 
architecture of the villi and the presence and gra-
de of acute and chronic inflammation were recor-
ded. Eosinophil counts in 5 non-overlapping high 
power fields (HPF) were performed in D1 and D2 
and summed up to give the total count of 5 HPF.

Toluidine blue staining

Toluidine blue staining for the identification of 
mast cells was performed on paraffin-embedded 
duodenal biopsies. Sections were then cut at 3 
µm, deparaffinized, stained with 0.5% toluidine 
blue solution, washed with water, differentiated 
with 0.5% glacial acetic acid solution until clear 
nuclear and cytoplasmic granules were revealed, 
washed and dried, made transparent with xylene, 
and fixed with neutral gum. 

MBP Immunostaining for eosinophil degranulation

Major basic protein (MBP) immunostaining for the 
evaluation of eosinophil degranulation was perfor-
med. Sections from D1 and D2 were cut at 3 µm 
and deparaffinized. They were washed with xylene 
for 5 minutes twice, 100% alcohol for 5 minutes 
twice, 95% alcohol for 5 minutes twice, 90% al-
cohol for 5 minutes twice, 85% alcohol for 5 mi-
nutes twice, 80% alcohol for 5 minutes twice and 
then with water followed by PBS twice, blocked 
with 3% H2O2 for 10 minutes, and washed with 
distilled water and then PBS for 5 minutes. Furt-
her, the samples were purified as follows: incuba-
tion with normal goat serum fluid for 10 minutes, 
removal of fluid, incubation with anti-eosinophil 
major basic protein monoclonal antibody (Clone 
BMK-13, Thermo Scientific Inc, USA) overnight 
at 4oC, washing with 0.1 M PBS for 5 minutes 3 
times, incubation with biotinylated goat anti-rabbit 
IgG (ZYMED, USA) for 20 minutes at room tem-
perature, washing with PBS for 3 minutes thrice, 
incubation with horseradish enzyme labeling strep-
to-antibiotin fluid for 20 minutes at room tempera-
ture, and, finally, washing with PBS for 3 minutes 
3 times. Diaminobenzidine (DAB) was used as the 
developer, while counterstaining was performed 
with hematoxylin, and the slides were mounted 
with neutral gum. The sections were autoanalyzed 
by a multipurpose genuine color cell image anal-
ysis administration system (Image-Pro Plus, Media 
Cybernetics Inc, USA). Eosinophil degranulation 
was considered positive if immunostained MBP 
granules released from eosinophils collected in the 
lamina propria of the section. The number of FD, 
PDS, EPS and control subjects with positive eosi-
nophil degranulation staining was counted.

Duodenal cell counts (eosinophils, mast cells)

Quantification of the eosinophils and mast cells 
was performed using an Olympus microscope 
(BX51T-PHD-J11, Japan) at 40× magnification. 
Toluidine blue staining showed mast cells with 
purple granules and blue nuclei. The eosinophils, 
mast cells and mast cells with stained degranu-
lation were counted in 5 non-overlapping HPF, 
with the counts of each expressed as the total 
number of cells in the selected fields. Statistics
The data on the number of subjects with duodenal 
eosinophil degranulation and the cell counts were 
examined for differences using χ2-test and the 



279

student’s t-test, respectively. The results are expre-
ssed as the means±SD. A p value of less than 0.05 
was considered to indicate statistical significance.

RESULTS

Cases and controls

Of the 21 control subjects recruited, 12 (57%) 
were women, with a mean age of 46 years (SD 
10.58). Of the 48 FD subjects, 35 (73%) were wo-
men, with a mean age of 44 years (SD 11.64). Of 
the 48 patients diagnosed with FD according to 
the Rome III criteria, 23 were identified as having 
PDS (18 women) with a mean age of 45 years (SD 
7.30) and 25 were identified as having EPS (17 
women) with a mean age of 47 years (SD 15.72). 
Blood, urine, stool, stool occult blood, liver and 
kidney function, blood glucose, blood lipids, ab-
dominal B ultrasound and upper gastrointestinal 
tract endoscopy examinations showed no abnor-
malities in any of the patients or controls.

Histopathology in controls and FD subjects  

In the duodenum, the histology by H&E staining 
in all cases showed normal architecture and, in 
FD and control subjects, normal histology in D1 
and D2. No active duodenitis, visible intestinal 
parasites or cancer was observed in any subject.

Duodenal eosinophil counts

There were significantly increased eosinophil 
counts in D2 in FD, PDS and EPS subjects vs. 
controls (p=0.008, p=0.045, p=0.007, respecti-
vely) (Figure 1); however, there was no signifi-
cant alteration of the eosinophil counts in D1 in 
FD, PDS and EPS subjects vs. controls ( =0.82, 
p=0.85, p=0.84, respectively) (Table 1).

(Figure 2). Major basic protein degranulation rates 
were assessed for the estimation of eosinophil de-
granulation. In D2, eosinophil degranulation was 
observed in 26 of 48 subjects with FD, 12 of 23 
subjects with PDS and 14 of 25 EPS subjects vs. 
3 of 21 controls (p=0.005, p=0.02, and p=0.009, 
respectively). In D1, eosinophil degranulation was 
observed in 8 of 48 subjects with FD, 3 of 23 with 
PDS and 5 of 25 with EPS vs. 2 of 21 controls 
p=1.00, p=1.00, and p=1.00, respectively). 

Figure 1. Typical eosinophil morphology (black circle) with a bilobed 
nucleus and eosinophilic cytoplasm around the duodenal gland in 
functional dyspepsia (Hematoxylin and Eosin staining, 40×) 

Figure 2. Immunostaining of major basic protein (MBP) particles 
released from eosinophils collected in the duodenal lamina propria 
in functional dyspepsia (MBP Immunostaining, 40×)

Patient No of 
patients

D1 eosinophil co-
unt (mean±SD) p D2 eosinophil 

count (mean±SD) p

Control 21 22.62±6.26 19.48±5.06
PDS 23 22.26±5.78 0.85      22.65±5.81      0.045                      
EPS 25 22.24±6.38     0.84      23.76±4.58      0.007
FD 48 22.25±6.03     0.82      23.23±5.18 0.008

Table 1. Duodenal eosinophil counts in functional dyspepsia, 
postprandial distress syndrome and epigastric pain syndrome 
vs control

FD, functional dyspepsia; PDS, postprandial distress syndrome; EPS, 
epigastric pain syndrome; D1, duodenal bulb; D2, descending part of 
the duodenum;

Duodenal mast cell counts and degranulation  

Mast cells without degranulation were observed as 
intact with uniform cytoplasm and clear membra-
nes; in contrast, mast cells with degranulation de-
monstrated irregular morphologies with ruptured 
membranes and particles released from the mast 
cells gathered around the membranes (Figure 3). 
Mast cells were significantly increased in FD, PDS 
and EPS subjects in D1 (p=0.002, p=0.001 and 
p=0.001, respectively) and D2 (p<0.001, p<0.001 
and p<0.001, respectively); mast cell degranu-

Eosinophil degranulation  

Major basic protein (MBP) immunohistoche-
mistry showed that MBP particles were released 
from eosinophils collected in the lamina propria 

Song et al. Duodenal mast cells and functional dyspepsia
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lation was significantly increased in FD, PDS 
and EPS subjects in D1 (p<0.001, p<0.001 and 
p<0.001, respectively) and D2 (p=0.016, p<0.001 
and p<0.001, respectively) (Tables 2 and 3).

with host immune and nervous super systems, as 
well as with gut microflora, to provide tight micro-
environmental conditions (22). They can release 
a wide range of potent mediators with a number 
of physiological functions in the gastrointestinal 
tract, namely, regulatory functions such as con-
trol of blood flow and coagulation, smooth muscle 
contraction and peristalsis, and secretion of acid, 
electrolytes, and mucus by epithelial cells (23). En-
hanced knowledge of the pathophysiological basis 
of functional gastrointestinal disorders indicates 
that low-grade mucosal inflammation and mast 
cell hyperplasia are common findings (22). Ter-
minal ileal mucosal mast cell counts (MMCC) are 
significantly elevated in majority of patients with 
IBS (24). The mast cells may be responsible for the 
altered visceral perception found in the gastrointe-
stinal tracts of patients with IBS. Similar situati-
ons have been observed in cases of FD. Mast cells 
are significantly increased in functional dyspepsia 
samples in the antrum (25-27). Mast cells are also 
relevant to gastric dysfunction in FD, for exam-
ple, in gastric emptying and electrogastrography 
(EGG). Elevated mast cell density is associated 
with slower one hour gastric emptying, increased 
pre-prandial dysrhythmia and the pre-prandial per-
centage of tachygastria (27). In gastric biopsies in 
PI-FD patients, the number of mast cells increases 
with the density of chronic inflammatory cells. 
Electron microscopy can be used to identify secre-
ting granules in the cytoplasm of mast cells, and 
the number of activated mast cells at a distance of 
< 5 μm from nerve fibers is significantly greater in 
PI-FD vs nonspecific FD or controls (28).
Our study may extend the results of previous stu-
dies showing mast cell hyperplasia in the stomach. 
These findings regarding mast cells suggest that 
duodenal mast cells might be involved in the pa-
thogenesis of functional dyspepsia. So far, there 
have been several studies concerned with the al-
teration of duodenal mast cells in FD patients, and 
the results remain inconclusive. Schurman et al. 
found that at the individual symptom level, having 
pain that wakes the patient from sleep was associ-
ated with a higher duodenal mast cell density (29). 
Walker et al. reported that mast cells were signifi-
cantly increased in the duodenum in patients with 
IBS but not FD (14). Our study supported the for-
mer report, which, although unlike ours, was based 
on data from cases of pediatric, not adult, functio-
nal dyspepsia. Some factors may contribute to the 

Figure 3. Mast cells without degranulation (green arrow) and 
with degranulation (red arrow) in the duodenal lamina propria in 
functional dyspepsia (Toluidine blue staining, 40×) 

Patient No. of 
patients

D1 mast 
cell count        

(mean±SD)
p

D2 mast 
cell count        

(mean±SD)
p

Control 21 104.29±20.81 108.62±7.64    
PDS 23 121.00±13.75    0.001   124.32±16.53  <0.001
EPS 25 120.88±13.13    0.001   122.24±9.54   <0.001
FD 48 120.94±13.31    0.002   123.28±13.40  <0.001

Table2. Duodenal mast cell counts in functional dyspepsia, 
postprandial distress syndrome and epigastric pain syndrome 
vs control

FD, functional dyspepsia; PDS, postprandial distress syndrome; EPS, 
epigastric pain syndrome; D1, duodenal bulb; D2, descending part of 
the duodenum; MC, mast cell

Patient No. of 
patients

D1 mast 
cell count        

(mean±SD)
p

D2 mast 
cell count        

(mean±SD)
p

Control 21 25.38±2.32 30.66±2.89    
PDS 23 59.84±4.50 <0.001   66.63±5.37    <0.001
EPS 25 60.58±5.66     0.001   67.28±5.32    <0.001
FD 48 60.23±5.10 <0.001   66.97±5.30     0.016

Table 3. Duodenal mast cell degranulation rates (%) in func-
tional dyspepsia, postprandial distress syndrome and epigas-
tric pain syndrome vs. control

FD, functional dyspepsia; PDS, postprandial distress syndrome; EPS, 
epigastric pain syndrome; D1, duodenal bulb; D2, descending part of 
the duodenum; MC, mast cell

DISCUSSION

This study suggests that the counts and degranu-
lation of mast cells in the bulb and descending 
part of the duodenum are significantly increased 
in FD, PDS and EPS patients. However, the co-
unts and degranulation of eosinophils are signi-
ficantly increased only in the descending part of 
the duodenum in FD, PDS and EPS patients.
Mast cells are multipotent, mucosa-dwelling re-
sidents that are uniquely located to communicate 



281

differences between our study and that of Walker 
et al. First, the Rome III Criteria were adopted in 
our study, whereas the Rome II criteria were used 
in their study. The changes from the Rome II to the 
Rome III definition reflect the changing understan-
ding of the categorization and pathophysiological 
basis of this disorder. Second, the gender distributi-
on among subjects with FD was different between 
the two studies. There were thirty-five females out 
of forty-eight subjects with FD in our study but 
only seven females of twenty-eight subjects in the-
irs. Gender may then correlate with mucosal mast 
cell counts. One report showed that compared to 
male IBS patients, female IBS patients had grea-
ter numbers of mast cells in their colons (30). We 
speculate that gender may influence duodenal mast 
cell counts, but conclusive evidence is still lacking. 
This study suggests that increased counts and de-
granulation of eosinophils in the descending part 
of the duodenum are linked to FD. The role of duo-
denal eosinophils in FD may concern the eosinop-
hil–mast cell–nerve-gut axis. Some triggers, such 
as stress, allergens, and pathogens, can activate 
eosinophils; degranulation of eosinophils leads to 
increased epithelial permeability and the activation 
of mast cells, which can lead to neural stimulation 
and smooth muscle contraction, in turn resulting in 
gastrointestinal symptoms, such as abdominal pain 
and bloating (31). Major basic protein released 
from eosinophil degranulation can induce vagal 
M2 receptor dysfunction, thus increasing smooth 
muscle reactivity (32). Major basic protein is also 
a trigger in the activation of mast cells (33). In our 
study, MBP degranulation in D2 was significantly 
increased in patients with FD. We speculate that 
mast cells and eosinophils in the duodenum, espe-
cially in the descending part, may participate in the 
pathogenesis of functional dyspepsia. However, 
in contrast to the study of Walker et al., increased 
eosinophil counts were not obtained in the bulb of 
duodenum. The reason for this is unknown. 

This study can provide implications for drug 
therapy in FD using mast cell or eosinophil sta-
bilizers. The mast cell stabilizer ketotifen can 
decrease visceral hypersensitivity and improve 
intestinal symptoms in patients with IBS (34). 
Camostat mesilate (CM), a synthetic protease 
inhibitor, could efficiently inhibit the visceral 
sensitivity and paracellular permeability induced 
by the acute restraint stress in rats (35). Further 
study is required to assess whether these drugs 
are of value to FD.
A major strength of the present study is that the 
subjects with FD in our study were consistent 
with the Rome III Criteria of FGIDs, and these 
patients were divided into two subtypes accor-
ding to the Rome III definitions. In the Rome III 
Criteria, considering FD as a broad category is 
no longer thought to be useful in terms of resear-
ch; instead, FD is defined by two new symptom 
entities, epigastric pain (EPS) and meal-related 
symptoms (PDS) (36). The limitations of our 
study also need to be considered. One limitation 
is that the H. pylori status of subjects with FD 
and the controls was not recorded. Although the 
role of H. pylori infection in FD has been contro-
versial (37, 38), H. pylori infection may induce 
the migration and activation of mast cells (39). 
Furthermore, a correlation analysis between FD 
symptoms and duodenal mast cells or eosinophils 
was not performed in our study.
In conclusion, the present study demonstrates that 
duodenal mast cells and eosinophils may be invol-
ved in the pathogenesis of FD. Although further 
work is needed to verify the findings, our results 
might have implications for a drug therapy in FD.
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ABSTRACT

Aim To determine immediate risk factors of developing tubercu-
lous meningitis, to assess the practical importance of clinical signs 
and findings in the cerebrospinal fluid (CSF) when opting for the 
specific therapy, and to predict the outcome of disease in relation 
to the beginning of treatment.

Methods A retrospective clinical case series of nine patients with 
tuberculous meningitis who were treated from April 2001 until 
November 2010 at the Department of Infectious Diseases in Novi 
Sad, Serbia was presented. Data of patients’ medical records and 
presentation of clinical and laboratory features, neuroradiological-
findings and outcome were used. 

Results The factors of immediate risk/predisposition for the deve-
lopment of tuberculous meningitis were found in two (22.2%) pa-
tients. The duration of symptoms prior to admission was 9 days on 
average (from 3 to 20 days). The most frequent symptoms on ad-
mission were headache and fever in eight (88.9%) patients, whe-
reas two patients (22.2%) were presented with stiff neck and pho-
tophobia. Consciousness was preserved in six patients (66.7%), 
two patients were somnolent and one was in coma. Two(22.2%)
patients had concurrent pulmonary tuberculosis. Neuroradiologi-
cal signs of the disease were present in two patients.

Conclusion The duration of symptoms before admission, clinical 
examination and CSF analysis can be helpful in identifying pati-
ents who are at high risk of developing tuberculous meningitis.

Key words: meningitis, tuberculosis, clinical features, complica-
tions, outcome
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INTRODUCTION

Tuberculosis of the central nervous system 
(CNS) is expected in about 1% of all patients 
having active tuberculosis (1). It is caused by 
hematogenous dissemination of Mycobacterium 
tuberculosis (MBT) from the primary infection in 
the lungs and the formation of small andsubepen-
dimal foci in the brain or spinal cord (1). Rupture 
of the tubercula on the surface of the brain leads 
to the direct penetration of MBT into the subara-
chnoid space and development of meningitis (2). 
The process of merging of multiple small foci lo-
cated deep in the parenchyma of the brain or spi-
nal cord results in tuberculomas (rarely abscess), 
without meningitis (1).
Early diagnosis and promptly indicated treatment 
are essential for the favorable course and out-
come of tuberculous meningitis (TBM)(2). This 
disease begins gradually with uncharacteristic 
symptoms such as headache, fever, vomiting and 
anorexia. The stiff neck and paralysis of cranial 
nerves occur in 40-80% and 30-50% of patients, 
respectively (2). The analysis of cerebrospinal 
fluid (CSF) is necessary and it usually reveals 
typical, moderately intensive pleocytosis (10-
1000x103, with the dominance of lymphocytes), 
elevated protein level (0.5-3.0 g/L) and decreased 
concentration of glucose (sugar ratio in the CSF: 
blood sugar <0.5) (3). However, CSF findings 
may be atypical in immunocompromised patients 
(e.g. acellular or dominated by neutrophils) (4). 
Direct microscopic identification of acid resistant 
bacilli and isolation of MBT from the CSF culture 
are the fastest and safest ways to confirm the di-
agnosis (2,3). Thelatest meta-analysis has shown 
that the commercial techniques using amplifica-
tion of DNA fragments in the diagnosis of TBM 
are 56% sensitive and 96% specific, and that they 
can be useful in assessing therapeutic response 
(5). Conventional radiography of the lungs can 
detect active TB or old specific changes in half of 
the patients with TBM, and a miliary form of the 
disease in 10% of patients (2).Computed tomo-
graphy (CT) of the head can detect hydrocepha-
lus and accumulation of the contrast in the base 
of the brain (6). Both signs are more often present 
in children (~ 80%) than in adults (~40%) and 
may be absent in older patients (7). Magnetic re-
sonance imaging (MRI) of endocranial cast can-
help to diagnose infratentorial lesions in relation 

to early changes in TBM, but the diagnostic sen-
sitivity and specificity of these signs are low. In 
fact, similar radiological findings are typical for 
cryptococcal meningitis, cytomegalovirus encep-
halitis, toxoplasmosis, sarcoidosis, metastases in 
the meninges and lymphoma (8).
Treatment of all forms of CNS tuberculosis sho-
uld be initiated by taking four drugs (isoniazid, 
rifampicin, pyrazinamide, ethambutol or strepto-
mycin) for two months, and then continue with 
two drugs (isoniazid, rifampicin) for the next ei-
ght to ten months (3,5,6). Streptomycin was one 
of the first major antituberculous drugs, which 
was replaced by isoniazid as the cornerstone of 
therapy with less harmful side-effects. Its use 
is limited by high rates of resistance, parenteral 
administration, nephrotoxicity, and ototoxicity 
(1,3,5). Ethambutol induced optic neuropathy, es-
pecially when treating comatose patients (1,3,5).
According to the latest guidelines, adjuvant corti-
costeroid therapy (dexamethasone/prednisolone) 
is recommended in all patients with TBM, regar-
dless of the severity of the disease (9).  Hydro-
cephalus is common in children with TBM (7).
Diuretics, repeatedlumbar puncture (LP) or CSF 
diversion through ventriculoperitoneal or atrial 
shunting can be used in accordance with the in-
creased intracranial pressure (5).
The objective of this study was to determine im-
mediate risk factors for the development of TBM, 
to assess the practical importance of clinical si-
gns and cytological and biochemical changes in 
the CSF when opting for a specific therapy, and 
to predict the outcome of the disease in relation 
to the beginning of treatment.

PATIENTS AND METHODS

A clinical case series of nine patients, presented in 
this study, were diagnosed with tuberculous me-
ningitis and treated at the Department of Infecti-
ous Diseases in Novi Sad from April 2001 until 
November 2010.Patients were divided into two su-
bgroups, one having the confirmatory diagnosis of 
tuberculous meningitis (patient No 1,6 and 9) and 
the other group having the presumptive diagnosis 
of tuberculous meningitis (patient  No 2,3,4,5,7 
and 8). The data were obtained from the medical 
records of all patients. Risk factors, demograp-
hic, clinical and diagnostic data on admission and 
clinical outcome after TBM treatment are hereby 
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presented.This study was approved by the Ethics 
Committee of Clinical Centre of Vojvodina.

Risk factors

The risk factors included a close contact with the 
person having a similar disease, previous pulmo-
nary tuberculosis, the use of corticosteroid drugs, 
malignant disease, head trauma, HIV co-infecti-
on as well as the social status.

Diagnostic criteria

The definite diagnosis of TBM was made in three 
patients when MBT was isolated from the CSF,or 
other body fluids or tissues. In all other patients, 
the diagnosis of “probable TBM” was based on 
the clinical features and analysis of changes in 
the CSF obtained by lumbar puncture on admi-
ssion, and favorable response to the application 
of anti-tuberculosis drugs (ATD).

Clinical data

Clinical data included the duration of symptoms 
before admission, presenting symptoms and 
findings, CSF analysis results, basic hematolo-
gical analyses and microbiological cultures on 
admission, additional diagnostic procedures and 
applied therapy. The following inclusion criteria 
wereused:fever >38.0 ºC, headache, meningeal 
irritation, and neurological finding (examination 
of consciousness, cerebral nerves, presence of 
physiological and/or pathological reflexes and 
abnormal movements), as well as CSF pleocyto-
sis, protein and glucose level and the reduction 
in CSF/blood glucose ratio. Cytological-bioche-
mical analysis of CSF was performed at the La-
boratory Diagnostics Center, Clinical Center of 
Vojvodina. Blood culture, CSF culture, urine cul-
ture for bacteria and fungi, and microbiological 
analysis of nasal and throat swabs were carried 
out at the Department of Microbiology, Institu-
te for Public Health of Vojvodina in Novi Sad. 
Directmicroscopy and MBT culture in the CSF, 
sputum and urine samples were performedin the 
Centre for Microbiology, Virusology and Immu-
nology at the Institute for Pulmonary Diseases 
of Vojvodina in Sremska Kamenica.All patients 
underwent lung radiography, CT scan or MRI of 
the head, electroencephalogram (EEG), and other 
diagnostic methods as needed (abdominal ultra-
sonography, chest CT scan, fundus examination). 

Statistical analysis

The methods of descriptive statistics were used 
for statistical analysis. Pearson’s Chi square test 
was applied to determine the statistically signifi-
cant correlation between the two subgroups (with 
the confirmatory diagnosis and with a presump-
tive diagnosis). 

RESULTS

Risk factors

Epidemiological data regarding the contact with a 
person having a similar disease were negative.No 
common risk factors for TBM (previous pulmo-
nary tuberculosis, use of corticosteroid drugs, ma-
lignant disease, and head trauma) were found. Half 
of the patients were testedfor HIV status, and all of 
them were seronegative. Two patients (one from 
each subgroup) had data on alcohol consumption. 
Eight of nine patients lived in the cityarea.

Demographic and clinical characteristics

The average age of patients was 47.3 years, ran-
ging from 19 to 65 years; females were more pre-
valent (F:M=66.5%:33.4%). The length of symp-
toms before admission for treatment was 9 days 
on average, ranging from 3 to 20 days (8.6 days 
and 9.1 days in the subgroup with the confirma-
tory diagnosis and the subgroup with presumpti-
ve diagnosis, respectively (p=0.904). 
On admission, eight (88.9%) patients had headache 
and fever, stiff neck and photophobia were obser-
ved in two (22.2%) patients. Consciousness was 
preserved in six (66.7%) patients: two patients had 
preserved consciousness and one female patient 
was drowsy with dysarthria in the subgroup with 
the confirmatory diagnosis,whereasin the subgroup 
with the presumptive diagnosis, four patients were 
conscious, one patient was somnolent and one was 
in coma.Nystagmus and hemiparesis were found 
in one, and tremor in two patients in the subgroup 
with the presumptive diagnosis (Table 1).
The CSF analysis on admission showed whi-
te blood cell count of 331.8±193.5 x 106 with 
61.2% lymphocytes (in the subgroup with the 
confirmatory diagnosis it was 255.6±166.6x 106 
with 74.6% lymphocytes; in the subgroup with 
the presumptive diagnosis it was 370 ± 208.6 x 
106 with 54.5% lymphocytes) (p=0.440). The le-
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vel of proteins in CSF was 1.9±1.2 g/L (2.2±1.5 
and1.8 ± 1.2 in the subgroup with the confirma-
tory and presumptive diagnosis, respectively) 
(p=0.675); the glucose concentration in CSF was 
1.9±0.7 mmol/L (1.5 ± 0.5 and 2.1 ± 0.8, in the 
subgroup with the confirmatory and presumptive 
diagnosis, respectively)(p=0.291) (Table 2).

Diagnostic data

All patients had intracranial meningitis except 
one female patient who had spinal form of menin-
gitis. Only three patients had positive CSF cultu-
re. The active form of tuberculosis was identified 
in two patients with the confirmatory diagnosis 
of TBM. In younger patients, the disease had mi-
liary, bronchiolitic and nodular form. The pati-
ents underwent lymph node biopsy due to severe 
lymphadenomegaly three months before admi-
ssion for treatment.According to Ziehl-Neelsen 
stain results no acid alcohol resistant bacilli were 
presented.Magnetic resonance imaging of the 
brain revealed specific changes intwo cases. Co-
mmunicant decompensated hydrocephalus was 
detected in one patient with the presumptive di-
agnosis. In another case, post-contrast enhanced 
nodular lesions in leptomeninges were found in a 
female patient with the confirmatory diagnosis.

Treatment

Initial antituberculosis therapy with three drugs 
(isoniazid, rifampicin, pyrazinamide) was ad-
ministered in four patients; other patients were 
given four drugs (isoniazid, rifampicin, pyrazi-
namide and ethambutol or streptomycin) for two 
months. The therapy was introduced during the 
first week of hospitalization in one patient and 
at the beginning of the second week in another.
Intermittent phase was continued with two drugs 
(isoniazid and rifampicin) for 9 months in total. 
Side effects during the treatment were reported in 
two patients in the form of toxic hepatitis. Four 
of the patients received the adjuvant therapy of 
corticosteroids (dexamethasone) together with 
antituberculosis drugs (ATD).

Outcome

Seven (77.7%) patients were discharged without 
any consequences of the disease. One patient with 
the presumptive diagnosis was discharged with se-
vere neurological deficit, and another one with the 
confirmatory diagnosis was transferred to another 
facility due to exacerbated pulmonary infection.

DISCUSSION

The duration of symptoms in tuberculous meningi-
tis ranges from a few days to a month. The shorter 

Patient Age (years) Gender Residence Symptoms* Duration (days)† Neurological signs*

1‡ 65 F urban headache, fever, photophobia 14 preserved consciousness, disorientation
2 30 F urban headache, fever, photophobia 3 preserved consciousness, stiff neck
3 19 F rural thoracic pain 20 preserved consciousness
4 63 F urban headache, fever 5 preserved consciousness, stiff neck
5 54 M / headache, fever 10 drowsiness, nystagmus, tremor
6‡ 52 F / headache, fever 7 drowsiness, dysarthria
7 63 M urban headache, fever 10 coma, tremors
8 60 F urban headache, fever 7 preserved consciousness, left hemiparesis
9‡ 20 M urban headache, fever 5 preserved consciousness, stiff neck

Table 1. Clinical characteristics on admission of patients with tuberculous meningitis

*Clinical symptoms and neurological sings on admission; †Duration of symptoms before admission; ‡Patients with confirmed diagnosis of tuber-
culous meningitis s

Patient 
No

WBC in 
blood

(x 106)

PMN 
(%) SR Fibrinogen Glucose 

(mmol/L)
Blood 

culture

WBC in 
CSF 

(x 106)

PMN 
in CSF 

(%)

Protein 
level in 

CSF (g/L)

Glucose 
level in CSF

(mmol/L)

CSF 
culture

MT in 
CSF 

culture

MT in 
sputum 
culture

1* 7.4 78 62/110 5.5 7.3 negative 156 95 3.36 2.1 negative positive negative
2 7.9 85 30/61 2.31 5.3 negative 121 99 1.55 3.3 negative negative negative
3 7.2 80 139/144 6.6 3.80 negative 624 30 1.37 2.21 negative negative negative
4 21.5 84 40/45 2.25 6.3 negative 576 95 1.62 1.62 negative negative not done
5 7.4 75 22/48 5.1 6.2 negative 347 15 0,55 2.8 negative negative not done
6* 9.83 92 43/64 4.8 5.7 negative 163 99 0.54 1.2 negative positive positive
7 4,14 93 40/40 4.38 6.2 negative 152 53 4.2 1.3 negative negative negative
8 5.47 75 66/105 4.7 3.6 negative 400 35 1.81 1.6 negative negative negative
9* 7.52 93 22/44 2.89 5.0 negative 448 30 2.87 1.4 negative positive positive

Table 2. Diagnostic data in  patients with tuberculous meningitis

*Patients with confirmed diagnosis of tuberculous meningitis; WBC, white blood cell count; PMN,polymorphonuclear cells; SR, erytrocyte sedi-
mentation rate; CSF, cerebrospinal fluid; MT, Mycobacterium tuberculosis
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course of illness (<5 days) may lead to the dia-
gnosis of bacterial or viral meningitis (7). Fungal 
meningitis, similar to the tuberculous meningitis, 
may have a protracted course (7).The duration of 
symptoms before admission for the treatment was 
9 daysin our cases, that in accordance with the data 
of other authors (10). Difficulties in establishing 
early and accurate diagnosis based on clinical para-
meters, changes in the CSF and neuroradiological 
diagnostic of TBM have been discussed in many 
clinical studies (4-7).Regardless of etiology, me-
ningeal syndrome presents with similar symptoms 
such as fever, headache, irritability, stiff neck and 
vomiting (2,4,5). Drowsiness, cough, weight loss 
and night sweats may suggest tuberculosis, but 
they are not specific enough (7). Therefore, it often 
happens that on admission many patients are alre-
ady at the advanced stage of the disease and have 
developed neurological signs such as seizures, 
different degrees of coma and paralysis of cranial 
nerves (11). Many studies,which have attempted 
to correlate headache and neurological deficit with 
tuberculous meningitis, have shown no diagnostic 
value (5-8,10,11). In our cases, however, the most 
common clinical symptoms were headache and 
fever, followed by the stiff neck and photophobia.
In addition,consciousness was preserved in more 
than a half of the patients. Neurological signs such 
as nystagmus, dysarthria and tremor were found in 
individual cases. The routine analysis of the CSF in 
many patients with TBM revealed moderate pleo-
cytosis dominated by lymphocytes, elevated prote-
in and decreased glucose concentration (3,5-7,10). 
Normal or atypical CSF findings were described 
in HIV-positive patients, cryptococcal meningitis 
and cytomegalovirus meningitis, as well as in the 
central nervous system lymphoma (4,7,12). The 
examination of cerebrospinal fluid of our patients 
showed the typical finding for tuberculosis menin-
gitis. The diagnostic evaluation can be helped by 
neuroradiological changes in CT scan: hydrocep-
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Klinička serija slučajeva kod devet bolesnika s tuberkuloznim 
meningitisom u Kliničkom centru Vojvodine (AP Vojvodina, 
Srbija) u periodu od 2001. do 2010. godine
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SAŽETAK

Cilj  Utvrditi faktore neposrednog rizika za razvoj tuberkuloznog meningitisa, ispitati praktični značaj 
kliničkih znakova i nalaza u likvoru u donošenju odluke za otpočinjanje specifične terapije, kao i usta-
noviti ishod bolesti u odnosu na početak lečenja.

Metode  Prikazana je retrospektivna serija devet bolesnika koji su pod dijagnozom  tuberkuloznog 
meningitsa lečeni u periodu od aprila 2001. do novembra 2010. godine u Klinici za infektivne bolesti u 
Novom Sadu, Srbija. Podaci dobijeni iz istorijâ bolesti odnosili su se na kliničke, laboratorijske i demo-
grafske karakteristike pacijenata, rezultate neuroradioloških ispitivanja i ishod bolesti.

Rezultati  Faktori neposrednog rizika/predispozicije za razvoj tuberkuloznog meningitsa nađeni su kod 
dva (22,2%) bolesnika. Trajanje simptoma bolesti pre prijema na lečenje, iznosilo je u proseku 9 dana 
(od 3 do 20). Najčešći simptomi i znaci pri prijemu na lečenje bili su glavobolja i povišena temperatura 
kod osam (88,9%), te ukočen vrat i fotofobija kod dva (22,2%) bolesnika. Svest je bila očuvana kod šest 
(66,7%), dok su dva bolesnika bila somnolentna, a jedan u komi. Nistagmus, dizartrija i tremor registro-
vani su u pojedinačnim slučajevima. Istovremena plućna tuberkuloza registrovana je kod dva (22,2%) 
bolesnika. Neuroradiološke znake bolesti imala su dva bolesnika. Kultura likvora bila je pozitivna kod 
tri (33,3%) pacijenta.

Zaključak  Dužina simptoma pre prijema na lečenje, klinička slika i analiza likvora, mogu biti od po-
moći u identifikaciji bolesnika koji su u visokom riziku za tuberkulozni meningitis. 

Ključne reči: meningitis, tuberkulozni, klinička slika, komplikacije, ishod
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ABSTRACT

Aim Glaucoma is a heterogeneous group of optic diseases that af-
fect almost 1% to 2% of the population older than 40 years. There 
are many types of glaucoma but the most common type is primary 
open angle glaucoma. In this study we have investigated the role 
of muller cell lines in the transplantation of glaucoma model in 
rats. 

Methods Intra ocular pressure was created with the help of laser 
treatment in rats. The induced pluripotent stem cells (IPs) were 
transplanted into the vitreous or sub-retinal space of glaucomatous 
or untreated eyes. Double therapy was used for the prevention of 
graft rejection. The rats were served with the mixture of two dru-
gs in the drinking water. For this purpose cyclosporine (20mg/kg/
day) and azathioprine (2mg/kg/day) were used. This drug therapy 
started three days before induction of glaucoma.

Results The transplanted cells were survived in vivo for 2 to 3 
weeks and reduction in graft survival was also seen at the 4th week. 
Immunohistochemical analysis showed that a large number of oli-
godendrocyte precursor cells (OPCs), positive for the nuclear mar-
ker Olig2, survived in the vitreous, proximal to the inner surface of 
the retina, in glaucomatous eye for up to four weeks.

Conclusion Differentiating IPs cells within the glaucomatous eye 
produced cells that expressed glial cell markers.

Key words: diseases, muller cells, laser, eyes
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INTRODUCTION

Glaucoma is a heterogeneous group of optic 
diseases that affect almost 1% to 2% of the po-
pulation older than 40 years (1). It is estimated 
that 66 million people in the world are suffering 
from glaucoma, although fewer than half of those 
patients do not realize that they have the disease 
(2). There are many types of glaucoma but the 
most common type is primary open angle glau-
coma (2-4). One of the major risk factors for the 
development of primary open-angle glaucoma 
(POAG) is elevated intraocular pressure (IOP) 
(3). Vision loss caused by glaucoma is irreversi-
ble, and glaucoma is the second leading cause of 
blindness in the world. This disease is the main 
cause of blindness in many countries.
The overall risk of developing glaucoma increa-
ses with the number and strength of risk factors. 
It increases substantially with the level of intrao-
cular pressure elevation and with increasing age 
(3). Oligodendrocyte precursor cells (OPCs) hold 
great responsibility for the generation of oligo-
dendrocytes in the developmental stage, where-
as in adult individuals, they play a vital role in 
demyelinating pathologies and remyelinating 
of axons (4-6). Oligodendrocyte precursor cells 
appear to contain the majority of the stem cell 
characteristics (6) and have been shown to be ne-
uroprotective in vitro (3). 
The measurement of intraocular pressure is not 
an effective method for screening populations for 
glaucoma. Moreover, the most commonly used 
method for measurement, underestimates the 
true intraocular pressure (IOP) of patients with 
thin corneas and overestimates it in patients with 
thick ones. Almost half of all patients with pri-
mary open angle glaucoma have pressures below 
23 mmHg at a single screening (7).
Recent findings prove the link between gluco-
corticoid and gluacoma. Actually, G1C1A is 
the first glaucoma gene which was mapped to 
chromosmeIq (8-10), and mutation in this gene 
is responsible for autosomal dominant juvenile 
glaucoma (ADJG) (11). Autosomal dominant ju-
venile glaucoma is a rare form of glaucoma. 
Stem cells have been proposed as a new approa-
ch for the regeneration of ganglion cells (12-13). 
On the other hand, the use of other stem cells, 
like embryonic stem cells and neural stem cells is 

greatly restricted due to some ethical issues and 
graft rejection. Muller cells have the characteri-
stics of stem cells and it has been reported in a 
wide range of mammalian species, including the 
adult human retina (13). 
A recent study explains that potential retinal stem 
cells and different types of stimuli have been 
shown in the muller cells of chicken and rats (14-
15). Based on these facts this study was designed 
to investigate the role of induced pluripotent stem 
cell (IPs) in the transplantation of glaucoma.

MATERIAL AND METHODS

Ethical statement

The use of all the animals, as well as all animal 
experiments in this study was approved by the Et-
hical Committee of the Department of Ophthalmo-
logy, Shanghai First People’s Hospital Affiliated to 
Shanghai Jiaotong. University. All the animals, al-
bino rats (n=50) used for the experiment were kept 
at safe place and nourished with food, which is 
approved by food and drug administration (FDA).

Experimental design

Pilot experiment was done for checking graft re-
jection in cells but it showed that administration 
of cyclosporine alone wae not enough for the pre-
vention of total graft rejection. Double therapies 
were used for the prevention of graft rejection. 
The rats were served with the mixture of two dru-
gs in the drinking water. For this purpose cyclos-
porine (20mg/kg/day) and azathioprine (2mg/kg/
day) were used. This drug therapy started three 
days before induction of glaucoma. The serum 
levels of cyclosporine were measured in all sam-
ples at different intervals. The average concentra-
tion was 502.2 ± 79 ug/lit.

Preparation of animals

Animals in this study were anaesthetized with 
ketamine and xylene; later few drops of anesthe-
tic agent were dropped into the eyes. Intra ocular 
pressure was measured with the help of tonome-
ter. Unilateral introcular pressure was induced in 
the eyes with the help of laser (546 nm). Initial 
treatment consists of 60 to 65 spots of 45 μm di-
ameter for 40 seconds.  This laser treatment was 
repeated for 7 to 8 weeks after every one week. 
Then tissues of the eye were collected for further 
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processing and then washed with PBS and pre-
served at -80ºC.

Preparation of induced pluripotent stem cell (IPs) 
culture

The cell lines were prepared from postmortem 
human neural retina and engineered to express 
purple fluorescent protein to facilitate tracking on 
transplantation. The cell lines were purified for 
purple fluorescent protein for cell culturing. Ce-
lls were used for transplantation at passages 46 
to 48.  The cells were maintained as an adherent 
cell lines in 70 cm2 tissue culture flasks which 
contain D-MEM (containing 0.45 g/L glucose, 
sodium pyruvate and stabilized L-glutamine) 
and penicillin. Thnreafter, the cells were washed 
with phosphate buffer saline (PBS) then detached 
from the flask with the help of trypsin. Then, we 
washed the complete cell culture medium and 
then converted it into fresh clean flask. 

Histochemical analysis

The cells were washed with PBS and then bloc-
ked with PBS-triton whose concentrationiwas 
0.5%. All the monoclonal antibodies were diluted 
with this blocked. Then this whole section was 
incubated at 4ºC overnight in an incubator. After 
incubation cells were again washed with PBS and 
then added the purple fluorescent protein with pri-
mary antibodies. Then again slides were washed 
and cover slip was put on the slides. Mouse IgG1 
antibodies were used as a primary antibody.

RESULTS

Figure 2 (A to I) shows the induced pluripotent 
stem cells which were not found to migrate into the 
uninjured adult retina after intra vitreal delivery. 

Figure 1. Glaucoma in the human eye: histological section of the 
optic disk in a glaucomatous eye (Luo D, 2013) 

Figure 2. Survival and migration of induced pluripotent stem 
cells after transplantation into the eye. A, B) The cells were trans-
planted; C) The cells were engrafted; D)  Magnified Figure C; E, 
F) The eyes were stained with death associated protein 1(DAP1) 
(purple); G) intravitreal delivered EGFP positive IPs stem cells did 
not migrate into the retina; H) Magnified G; I) Engrafted EGFP 
positive IPs stem cells (Luo D, 2013)

Figure 3. Facilitated IPs cells in the glaucomatous eye after trans-
plantation of every 2 weeks in-vivo. A-D) Intraocular (IO) injection 
of EPO and then cells migrate to retina. D) Antibodies were used 
to detect DPA1 purple; E-F) Intraocular migration is done; G) En-
grafted cells; H) Tissues were counterstained with DAP1 purple. 
Chondroitinase ABC activity was confirmed (Luo D, 2013)
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C)
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After the grafting of all layers of retina no human 
nuclear cells were observed in the retinal layer (Fi-
gure 2C, Figure 2D). The transplantation of the ce-
lls after one week was shown in Figures 2A, and 
2B. Cells were engrafted after two weeks (Figures 
2C and 2D). All induced pluripotent stem cells did 
not retained their EGFP expression. Most of human 
nuclear antigens were negative as shown by histo-
chemical labeling (Figure 2A, 2B, 2C and 2D).
For the encouragement of chondroitinase acti-
vity, it has combined with erythropoietin. This 
attempt modified the inhibitory retinal envi-
ronment. It calculated 19 to 35 cells EGFP+-IPs 
cells/eye. These cells were not observed in the 
retina (Figure 2A-2I). It should be noted that this 
count is likely to be greatly underestimated, gi-
ven that less than a half of the induced pluripo-
tent stem cells were injected into the eye marked 
by EGFP (Figure 2).
The retina is exposed to EPO, either they were 
invitreous form or in subretinal space (Figure 3). 
EFGP-positive cells appeared in the left side of 
the retina.  The presence of EPO (Figure 3A) was 
one of the surviving grafts of the retina. These ce-
lls appeared in the induced pluripotent stem cells 
and extended from ganglion to the outer nuclear 
layer (Figure 3B). Co injection of chondroitina-
se ABC with IPs cells into the glaucomatous eye 
greatly enhanced the ability of the transplanted 
cells to invade the retina (Figure 3E and 3G). 
The differentiation of induced pluripotent stem 
cells after their incorporation into the glaucoma-
tous retina was also examined in this experiment. 
Immunohistochemical analysis showed that a 
large number of OPCs, positive for the nuclear 
marker Olig2, survived in the vitreous, proximal 
to the inner surface of the retina, in glaucomatous 
eye for up to four weeks.

DISCUSSION

Muller glial cells are the radial glial cells of the 
retina and have been shown to share a common 
phelytic lineage with retinal neurons and to derive 
from a common multipotent progenitor cells (16-
18). Retinal ganglion cell replacement (RGCR) is 
one of the best possible methods to restore the vi-
sion after glaucoma (19-21). Stem cell transplan-
tation has been shown to neuronal loss and also 
replaces outer neuronal membrane (22-23).
In the present study we have found that the IPs 

cells posses the stem cell like properties and a 
human muller cell lines which have the potential 
and ability to divide and be regenerated. These 
cells are well explained in the treatment of many 
diseases in many experiments (19). We have con-
cluded that muller cells remain very easily in the 
eye and also respond to the environment. 
As previously reported (24), the throat also been 
shown to increase expression of MBP by oligoden-
dritic precursor cells (OPCs) in vivo and optionally 
oligodendritic precursor cells (OPC) mediated 
myelination of RGC axons normally unmyelinated 
retinal. This study has observed less oligodendri-
tic precursor cells (OPC) differentiation into MBP 
- expressing cells in the retina than previously re-
ported. It is not clear why this difference in myelin 
production was detected, but it may be due to the 
use of different breeds of rats which strain diffe-
rences in the inflammatory response and protective 
autoimmunity has been documented.
Oligodendritic precursor cells (OPCs) were injec-
ted into the vitreous of both injured and glauco-
matous eye was found to survive well in all expe-
riments. In addition to these, the grafted OPCs 
observed to spread across the inner membrane of 
retinal surface, which puts them for mediating the 
observed neuroprotection. The number of grafted 
cells was lower in chronic graft, which had been 
OPCs in vivo for 12 weeks, compared with acute 
graft in vivo for only four weeks.
In this study it was found that the retina of both 
normal and glaucomatous eyes did not permit the 
integration of induced pluripotent stem cells beca-
use they are without extra cellular matrix modifi-
cation. Even in the direct contact of retina IPs cells 
are unable to penetrate in the membrane (25-28). 
It was demonstrated that induced pluripotent stem 
cells and the two other similar cell lines could in-
tegrate into the retina of neonatal and injured adult 
rats and then they differentiated into different cells 
type (19, 29, 30). The results of this study have 
shown the ability of muller cells to differentiate in 
the glaucomatous eye when cells were delivered 
in both cases either intravitreally or subretinally. 
The intra-vitreous route is more reliable as com-
pared to subretinal delivery because they fail in 
grafting. This experiment demonstrated that intra-
vitreal injection was not without tribulations, as it 
was often complicated to place the cells precisely 
adjacent to the retina (31).
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In summary, we have demonstrated that the hu-
man-derived IPs progenitor cell line induced plu-
ripotent stem cells is capable of surviving within 
the glaucomatous eye and of acquiring neural 
morphology upon intravitreal transplantation. 
Additionally, it has been found that delivery of 
EPO and chondroitinase have the ability to mi-
grate into the adult retina. With the particular en-
vironment retinal environment of chondroitinase 
facilitated the IPs cells into the mature retina.
The results explain that differentiating induced plu-
ripotent stem (IPs) cells within the glaucomatous 
eye produced cells that expressed glial cell markers.
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ABSTRACT

Aim To determine the occurrence and morphological characteri-
stics of cataracts and the impact of general steroid therapy on its 
occurrence. 

Methods A retrospective/prospective study was conducted on 90 
patients who had been treated at the Cantonal Hospital Zenica with 
general steroid therapy. There were 30 patients whose general ste-
roid therapy lasted shorter than 4 years and 30 patients on steroid 
therapy for more than 4 years. The remaining 30 patients were 
the control group. An examination of lens transparency and mor-
phological characteristics of cataract was made by slit lamp with 
previously achieved mydriasis. 

Results A significant (p<0.05) occurrence of cataracts in patients 
taking general steroid  therapy > 4 years and significantly more 
frequent occurrence of cataract in patients aged 60 years and over 
was found.  Iatrogenic diabetes affects the occurrence of cataracts 
in addition to age and duration of therapy, especially in those who 
were on steroid therapy for more than 4 years. Steroid cataract was 
of subcapsular type according to its morphological characteristics.

Conclusion A possibility of cataract occurrence during or after the 
treatment with corticosteroids therapy should not be ignored. Su-
bcapsular location of cataracts reduces work ability, normal daily 
activities and requires surgery. Ophthalmic examination should be 
an obligatory part of the preparation of patients for corticostero-
ids treatment. Control examinations should be repeated every six 
months during the therapy, and even more frequently if required.

Keywords: iatrogenic cataract, iatrogenic diabetes, subcapsular 
cataract.
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INTRODUCTION 

Cataract  is any innate or acquired opacity of the 
lens which represents a significant public health 
and economic problem, and also the leading cau-
se of blindness in the world (1,2).  Of  approxima-
tely 37 million blind people in the world,  47.8% 
suffer from cataract. About 90% of the blind in 
this study come from developing countries (2). 
According to the WHO blindness due to cataract 
is visual acuity less than 3/60 in a better eye.  It 
occurs at all age groups and its incidence is in-
creasing exponentially over 50 years of age (3).
In addition to age, diabetes, myopia and UV ra-
diation exposure, a steroid therapy is one of the 
risks for cataract development. Steroid induced 
cataract is an unwanted effect of the steroid the-
rapy used for systemic diseases, inflammatory 
and allergy-related conditions and conditions 
after organ transplantations (2,4). The most 
common complication is posterior subcapsular 
cataract (4,5).
Until now it has not been possible to develop a 
reliable system of models on animal or isolated 
lenses suitable for the study of steroid-induced 
posterior subcapsular cataract. It is very difficult 
to produce opacity, similar to that seen in human 
lens even when the lenses are directly exposed to 
high concentrations of steroids (4,5). The rese-
arch relating to the mechanism of appearance of 
steroid cataract has intensified in recent years and 
has offered several explanations of the molecu-
lar origin of steroid cataract: metabolic disorder, 
osmotic failure, oxidation/conformational chan-
ge, protein adduct formation, receptor mediated 
effects, aberrant cell behavior  (6-14).
Corticosteroids therapy is used as topical, local 
or general therapy (1). Therapeutic approach 
(dosage and mode of application) is varied accor-
ding to a  kind and stage of a disease. 
The aim of this study was to show the expediency 
of multidisciplinary approach to all patients tre-
ated with general steroid therapy for various rea-
sons. It is already known that one of the compli-
cations of steroid therapy is cataracts occurrence 
especially when treated with steroids for more 
than 4 years (1).  The purpose of the study was 
to alert about the needs and obligations of regular 
ophthalmologic examinations of all patients trea-
ted with general steroid therapy.

PATIENTS AND METHODS 

This retrospective/prospective research was con-
ducted at the Cantonal Hospital Zenica in the pe-
riod 2010-2012 with the previous permission of 
the Cantonal Hospital Zenica Ethics Committee. 
The study involved neurological, dermatological 
and internal medicine patients who had been tre-
ated for various reasons and in various periods 
with peroral, intramuscular or intravenous stero-
id therapy and, as a part of the mandatory review, 
had had consultative ophthalmologic examinati-
ons in the Cantonal Hospital Zenica before the 
treatment with steroids. 
The study involved a total of  90  patients older 
than 18, who had had no cataracts according  ear-
lier medical records. Sixty patients were treated 
with peroral, intramuscular or intravenous cor-
ticosteroid therapy because of various diseases 
(multiple sclerosis, sarcoidosis, lupus erythema-
tosus systemicus, thrombocytopenia, hemolytic 
anemia, rheumatoid arthritis, pemphigus vulga-
ris); the group of 30 patients were treated with 
corticosteroid therapy for more than 4 years, and 
30 patients for less than 4 years. The remaining 
30 patients were randomly selected while having 
presbyopic spectacles administered during ordi-
nary daily outpatient ophthalmic examinations.
The study excluded patients with previous eye 
and head trauma, radiation therapy, simultaneous 
steroid and cytostatic therapy, as well as the pati-
ents with secondary inflammation of the eye and 
the inner sheath, glaucoma and diabetes verified 
before the introduction of the steroid therapy.
All data obtained from medical history records 
were included in the retrospective investigation. 
The examination included visual acuity by Sne-
llen visual acuity card (15), intraocular pressure 
measurement (Goldmann applanation tonometer, 
Haag Streit, USA), slit lamp examination (Haag 
Streit, USA) and ophthalmoscopy (Heine direct 
ophthalmoscope, Ohio, USA). Slit lamp exami-
nation and ophthalmoscopy were performed with 
previously achieved mydriasis.
The patients were classified according to sex and 
age, the existence or non-existence of lens opaci-
fication and according to morphological cataract 
characteristics. The results of an eye with prono-
unced opacity were analyzed. Decrease in visual 
acuity of at least two rows on Snellen’s (15) card  
were considered as cataracts.
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As a part of prospective examination, cataracts 
occurrence was examined in patients treated  
with pulse intravenous corticosteroid therapy at 
least six months after the completion of the the-
rapy. In addition, in the group of patients recei-
ving general corticosteroid therapy for less than 4 
years the occurrence of cataract was analyzed at 
least 6 months from the beginning of the therapy. 
Retrospective examination of cataracts occurren-
ce was conducted in patients receiving cortico-
steroid therapy for more than 4 years.
The study used ANOVA Tukey’s F test for testing 
the variance between the groups, Pearson’s Chi-
Square χ2  test to determine statistical significan-
ce between the characteristics of the samples gi-
ven in nonparametric form (modification χ2 test), 
and Fisher’s exact test.

RESULTS

The study involved 68 (75.6%) females and 22 
(24.4%) males. In all three investigated groups 
(therapy >4 years, therapy <4 years and control 
group) women were more represented. The study 
involved adult patients, 31 (34.4%) patients were 
up to 49 years of age, 30 (33.3%) were aged 
between 50 and 59, and  29 (32.2%) were older 
than 60 years of age. All the  patients who were 
on steroid therapy for over 4 years had iatrogenic 
diabetes.
Cataracts occurred in 24 (80%) patients who had 
received corticosteroid therapy for a period lon-
ger than 4 years, and in 12 (40%) patients who 
had received corticosteroid therapy for less than 
4 years. Also, statistical significance of cataract 
occurrence was found (p<0.05) in patients on 
corticosteroid therapy for more than 4 years and 
the control group (Table 1). 

tients who received therapy for a period longer 
than 4 years and  5 (16.7%) who received  the-
rapy for less than 4 years. There was no patient 
with subcapsular cataract in the control group. 
Eight  (20%) patients in the control group had 
corticonuclear cataract (p<0.05) (Table 2).

No (%) of patients
Patient groups Transparent lens Opaque lens
Therapy length > 4 years 6 (20) 24 (80)
Therapy length < 4 years 8 (60) 12 (40)
Control group 24 (80) 6 (20)

Table 1. Prevalence of lens transparency according to corti-
costeroid therapy usage

No (%) of patients

Patient groups Subcapsular 
cataract

Corticonuclear 
cataract

Therapy length > 4 years 21 (70) 3 (10)
Therapy length < 4 years 7 (23.3) 5 (16.7)
Control group 0 6 (20)

Table 2. Morphological characteristics of cataracts according 
to corticosteroid therapy usage

According morphological characteristics of cata-
ract there was subcapsular cataract in 21 (70%) 
patients in the group of patients on therapy lon-
ger than 4 years, and in 7 (23.3%) patients in the 
group on therapy for a period less than 4 years. 
Corticonuclear cataracts occurred in  3 (10%) pa-

DISCUSSION

According to the available literature incidence 
of multiple sclerosis is twice higher in females 
than in males, 90% of patients with lupus erythe-
matosus systemicus are women, sarcoidosis and 
mixed connective tissue disease are more com-
mon in women, and rheumatoid arthritis is three 
times more common in women (1). It is known 
that sarcoidosis, multiple sclerosis, SLE occur in 
the third decade of life, rheumatoid arthritis of-
ten in the fourth decade,  systemic sclerosis usu-
ally in women under the age of 50 (1).
Eighty percent of patients on steroid therapy for 
over 4 years in this study had cataracts. In ad-
dition to steroids, the development of cataracts 
could be a consequence of the patient age and 
iatrogenic diabetes (1,2,4,5).  Most patients in-
volved in the study were elderly (over 60 years 
of age). It is known that the incidence of cata-
ract grows exponentially after the age of 50 (5). 
Most of our patients on steroid therapy for a 
period over four years had iatrogenic diabetes.  
One of the risk factors for the development of 
cataracts is diabetes, as it has been described 
previously (1,2,5,16).
According to the WHO cataract is defined as opa-
cification of the lens with a significant decrease 
in visual acuity (3). In this study, visual acuity 
was not analyzed because of the large number of 
patients, especially in the group of the patients 
on the steroid therapy >4 years with iatrogenic 
diabetes. In addition to diabetes as a cause of ca-
taracts, daily fluctuation of blood sugar affects  
the refractive index of the lens and the amplitude 
of accommodation (1). Hyperglycemia is reflec-
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ted in high levels of glucose in humor aqueous, 
which diffused into the lens. The lens glucose 
is metabolized by means of aldose reductase to 
sorbitol, which is then accumulated in the lens 
thus resulting in secondary osmotic hyperhydra-
tion of lens substances. This affects the refractive 
index of the lens with the consequent fluctuation 
of refraction related to the level of glucose in the 
blood. Thus, for example, myopia is a result of 
hyperglycemia (1).
According to the morphological characteristics 
subcapsular cataract was  most commonly found 
in this study as a complication of general steroid 
therapy usage (1).
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cataract reduces the work ability, normal daily 
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mination is an obligatory part of the preparation 
of patients for the treatment with corticosteroids. 
Control examinations should be repeated every 
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SAŽETAK 

Cilj  Utvrditi učestalost steroidima indukovane katarakte, njene morfološke karakteristike i utvrditi 
utjecaj dužine terapije na njen nastanak.

Metode  Retroprospektivno ispitivanje provedeno je na 90 pacijenata liječenih općom steroidnom tera-
pijom u Kantonalnoj bolnici Zenica. Na općoj steroidnoj terapiji, u periodu dužem od 4 godine, bilo je 
30 pacijenata, dok je 30 pacijenata primalo opću steroidnu terapiju kraće od 4 godine, a 30 ih je bilo u 
kontrolnoj grupi. Pregled prozirnosti leće i morfoloških karakteristika katarakte rađen je biomikroskop-
ski uz prethodno postignutu midrijazu. 

Rezultati  Dokazana je značajno češća pojava katarakte kod pacijenata liječenih steroidima u periodu 
>4 godine, te značajno češća pojava katarakte kod pacijenata starosne dobi 60 i više godina. Pored 
starosne dobi i dužine steroidnog liječenja na pojavu katarakte utjecao je i jatrogeni dijabetes od kojeg 
su bili oboljeli pacijenti na steroidnom liječenju >4 godine. Steroidna katarakta je prema morfološkim 
karakteristikama bila subkapsularna. 

Zaključak  Mogućnost pojave katarakte tokom i nakon tretmana kortikosteroidnom terapijom ne treba 
biti zanemarena. Katarakta, locirana subkapsularno, umanjuje radnu sposobnost, obavljanje svakod-
nevnih i uobičajenih aktivnosti, te zahtijeva hirurško liječenje. Oftalmološki pregled treba da bude 
obavezan dio pripreme pacijenta za kortikosteroidnu terapiju. Kontrolne preglede tokom terapije treba 
obavljati svakih šest mjeseci, a u slučaju potrebe i češće.

Ključne riječi: jatrogena katarakta, jatrogeni dijabetes, subkapsularna katarakta.
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ABSTRACT

Aim To determine the importance of accurate topological diagno-
stics of the otolith and the differentiation of certain clinical forms 
of benign paroxysmal positional vertigo (BPPV).

Methods A prospective study was conducted at the County Ge-
neral Hospital Vukovar in the period from January 2011 till Janu-
ary 2012.  A total of 81 patients with BPPV, 59 females (72.84%) 
and 22 (27.16%) males (p <0.001), mean age 60.1 (± 12.1) were 
examined. The diagnosis was confirmed and documented by vide-
onystagmography (VNG). The disability due to disease and risk 
of falling were monitored by filling in the Dizziness Handicap In-
ventory (DHI) and Activities-specific Balance Confidence Scale 
(ABC) questionnaires at the beginning and at the end of the repo-
sitioning treatment. 

Results In 79 (97.3%) patients posterior semicircular canal was 
affected, and in a small number of patients, two (2.47%) the late-
ral one. After the repositioning procedures were performed, there 
was a significant reduction or complete elimination of symptoms 
in the majority of subjects, 76 (93.82%). The median total DHI 
sum amounted to 50.5 (± 22.2) at the beginning and 20.4 (± 18.5) 
at the end of the study (p <0.00). Similarly, the results of ABC qu-
estionnaires at the beginning of the study demonstrated a result of 
59.2% (± 22.4%), and at the end of the treatment the average result 
of examinees was significantly higher, 84.9% (± 15.2%) (p<0.00).

Conclusion Although a subjectively positive Dix-Hallpike or a 
“supine roll” test is sufficient for the diagnosis of BPPV, it is nece-
ssary perform the VNG as well in order to precisely determine the 
exact localization of the otolith, so that an appropriate repositio-
ning procedure can be applied. 

Key words: diagnosis, videonistagmography, canalolithiasis, cu-
pulolithiasis, canalith repostioning procedures
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INTRODUCTION

Benign paroxysmal positional vertigo (BPPV) still 
frequently remains undetected, although it repre-
sents about 20-40% of the total number of perip-
heral vertigo cases in general population (in the 
elderly population even up to 50%) (1,2), and a su-
bjectively positive Dix-Hallpike or a “supine roll” 
test is sufficient for the diagnosis. The most com-
mon form of BPPV is the one in which the posteri-
or semicircular canal is affected (in approximately 
70-90% of cases), while the remainder relate to the 
lateral semicircular canal. The anterior and mixed 
type account for only a very small percentage of 
cases (3,4). Although extremely rare, the otolith lo-
calization in the anterior semicircular canal is signi-
ficant because the form of nystagmus can appear as 
lesions on the central nervous system (5,6). Accor-
ding to Lopez-Escámez et al. (7), a simultaneous 
involvement of multiple semicircular canals is not 
a rare case, and the values   in these authors range up 
to 20%. Tomaz et al. (8) report that multiple canals 
are rarely affected, and if so, they are usually the 
canals on the same side. In such cases there is a 
far more frequent involvement of the posterior and 
lateral canal combination, than the anterior and po-
sterior canal or the anterior and lateral one.
In his research Yagi et al. (9) demonstrated by 
a 3D analysis of videonistagmography (VNG) 
records, that most (2/3) localizations of BPPV 
obtained by the analysis of VNG do not coinci-
de with the direction of nystagmus. In addition, 
the introduction of Video Head Impulse test (10) 
also shows that the plain observation of a possi-
ble occurrence of saccadic nystagmus is not su-
fficient and that it cannot notice all the precise 
eye movements. Beside the typical clinical ca-
nalolithiasis picture of the posterior semicircular 
canal, the finding of cupulolithiasis is far more 
common than initially thought (11,12). In some 
patients, quite different pictures of BPPV may 
appear, such as nonspecific dizziness, blurriness, 
unsteadiness in walking (13,14), etc.
The objective of this prospective clinical study 
was to determine the importance of accurate to-
pological diagnostics of the otolith and the dif-
ferentiation of certain clinical BPPV forms in 
order to postulate an appropriate repositioning 
procedure. It should have provided a rapid and 
complete recovery and reduced risk of patients’ 
falling and suffering injuries.

PATIENTS AND METHODS

Study organization   

The study was devised as an original scientific 
research based on prospective clinical trials (15-
17). All data were collected during the clinical 
examination and patient treatment. The sources 
of the data obtained were general otoneurologic 
history, an otoneurologic review, particularly the 
Dix-Hallpike test and videonystagmography, as 
well as questionnaires Dizziness Handicap In-
ventory (DHI) or the classification table of dizzi-
ness and Activities-specific Balance Confidence 
Scale (ABC), a scale of balance confidence with 
respect to the activities. During the study, the 
data were systematically entered into a database 
created particularly for this study and saved by 
regular backups.

Patients 

Potential examinees were all the patients who re-
ported to the Ear, Nose and Throat (ENT) Depar-
tment of the County General Hospital Vukovar 
Croatia between January 2012 and January 2013 
having balance problems of either central or pe-
ripheral origin. Among them, 81 patients with 
BPPV were selected by a positive Dix-Hallpike 
test. The diagnosis was then confirmed and docu-
mented by VOG. The used device is a compute-
rized VO425 system (Interacoustics, Denmark).
All the patients who agreed to the study and si-
gned an informed patient’s consent, a document 
in which they are made fully familiar with the 
type and method of research, as well as poten-
tial risks. The study was approved by the Ethics 
Committee of Vukovar County General Hospital.
The overall tests conducted to confirm the diagnosis 
of BPPV in all the examinees were the following: 
history, which includes some general demograp-
hic characteristics (gender, age, occupation, level 
of education, social status) otoscopic examination, 
otoneurologic review, with a mandatory Dix-Hall-
pike and “supine roll” test, VNG (analysis of spon-
taneous, visual and positional nystagmus, analysis 
of Fitzgerald-Hallpike bithermal caloric test), fi-
lling in the DHI and the ABC forms.
In some cases, if there was a reasonable suspicion 
of some other cause of dizziness, additional dia-
gnostic tests were made, such as the following: 

Maslovara et al. Accurate diagnosis and BPPV therapy
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tone audiometry, tympanometry, radiological 
examinations (brain CT and MRI, cervical spine 
X-ray), carotid and vertebral arteries color Do-
ppler (CDFI), vascular vertebrobasilary-conflu-
ence transcranial Doppler (TCD).
The patients were subjected to appropriate re-
positioning procedures depending on whether it 
was a BPPV in the posterior, lateral or anterior 
semicircular canals, and whether it was a case of 
canalo or cupulolithiasis.

Methods

The overall duration of the study was eight weeks, 
with the first examination completed upon the 
patient’s reporting to our specialist clinic. It in-
cluded the previously mentioned diagnostic tests 
and filling out two questionnaires individually in 
a peaceful and quiet room. The first of these was a 
specific, non-commercial Dizziness Handicap In-
ventory (DHI) questionnaire designed to quantify 
the difficulty and disability in everyday activities 
that patients experience due to vertigo (15). It con-
sists of 25 questions, (15) seven of which are re-
lated to physical, and nine on both emotional and 
functional health. The responses were rated in the 
following way: the answer “no” – zero (0) points, 
the answer “sometimes” – two (2) points and the 
answer “always” – four (4) points. Accordingly, 
the maximum sum was 100, and the minimum 0 
points. Within the sum, the maximum number of 
points for physical health was 28, and for the state 
of emotional and functional health 36 points. The 
higher sum indicates a greater disability of pati-
ents, and the study assumed18 and higher sums as 
clinically significant (16-18). Awarded 60 points 
in DHI test indicates a high probability of falling 
within the next six months.
The second questionnaire was the ABC scale.  
This questionnaire is compatible with the DHI 
scale, and they are often used together. It is a very 
useful test in assessing the difficulties that the pa-
tients feel due to their dizziness, risk of falling, 
the quality of their quotidian life, as well as their 
general health status (19).
A reposition of the posterior semicircular canal 
otolith was performed by the Epley Canalith Re-
positioning Procedure, while lateral semicircular 
canal otolith reposition was performed by Lem-
pert procedure. Repositioning procedure was 
performed twice in one session and a follow-up 

examination was administered a week subsequ-
ent to the treatment initialization. It was perfor-
med by the Dix-Hallpike with the repeated DHI 
and ABC questionnaires in case of weakening 
the clinical symptoms of BPPV and feature of 
nystagmus in the Dix-Hallpike. If symptoms had 
not disappeared completely, the Epley procedure 
was repeated twice in one session and a new fo-
llow-up examination was administered in a week 
after the cure or remission due to a repositioning 
treatment. Then, using the same instruments, the 
patients’ health status and quality of life were de-
termined and a   statistical analysis of the results 
was made in correlation with the initial status.

Statistics 

The figures following a normal distribution were 
described by an arithmetic average value and stan-
dard deviation. With numerical data that do not fo-
llow the normal distribution for the average asse-
ssment the non-parametric measures of central 
value (median) were used as the 25th and the 75th 
centile scattering assessment. The regularity of 
observed numeric data distribution was tested by 
the Kolmogorov-Smirnov test. Categorical varia-
bles were described in absolute and relative frequ-
encies. To explore the differences between the two 
dependent samples, Friedman and Wilcoxon test 
were used for data not normally distributed; the T-
test for paired samples, and ANOVA for repeated 
measurements for the data following normal dis-
tribution. To assess the materiality of results, the 
level of essentiality p=0.05 was chosen.

Ethical principles

During this clinical research, the ethical princi-
ples were respected in accordance with the well-
known and established basic principles of ethics 
and human rights applicable in the field of bio-
medical science. 

RESULTS

The study encompassed 81 patients whereof the-
re were significantly more females, 59 (72.84%) 
and 22 (27.16%) males (p <0.001). The average 
age was 60.1 (± 12.1):  59.4 (± 12.2) for women 
and 61.9 (± 11.7) for men (Table 1).
In 46 (56.79%) patients, the problem was canalo-
lithiasis and in 35 (43.21%) cupulolithiasis, whe-
re the posterior semicircular canal or its ampule 
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was primarily affected, in 79 (97.53%), while 
the lateral semicircular canal was affected in two 
(2.47%) patients (Table 2, Figure 1).

mination, the average value of ABC scale was 
significantly lower: 59.2% (± 22.4%) than the 
score that indicates an increased risk of falling 
(total score ≤ 67%), in contrast to the average va-
lue for the final examination when it was 84.9% 
(± 15.2%) (p<0.001) (Figure 3). 

Figure 1. Affection of ampoulous side/posterior semicircular 
canal and presence of canalolithiasis/cupulolithiasis among the 
patients

Figure 2. Average values and reliability interval scale of DHI 
questionnaire and total DHI scale

Figure 3. Average values and reliability interval of ABC scale

Gender No (%) of patients Average age (SD) (Min - Max) p
Males 22 (27.2) 61.9 (11.7) (39 – 79)

0.483Females 59 (72.8) 59.4 (12.3) (24 – 81)
Total 81 60.1 (12.1) (24 – 81)

Table 1. Median age of patients according to gender

SD, Standard deviation;

Dix-Hallpike
No (%) of patients

p
 Geo Apogeo Total 

Right 18 (39.1) 20 (57.1) 38 (46.9)
0.122

Left 28 (60.9) 15 (42.9) 43 (53.1)
Total 46 (100%) 35 (100%) 81 (100%)

Table 2.  Affected labyrinth and orientation of nystagmus in 
the Dix-Hallpike test

Geo, geotropic nystagmus (directed towards the ground, i.e., towards 
the lower lying ear); Apogeo, apogeotropic nystagmus (directed op-
posite of the ground, i.e., toward the upper ear)

The number of repositioning procedures ranged 
from 2 to 6, the median being two treatments 
(interquartile range 2-3), after which there was a 
significant reduction or a complete elimination of 
symptoms in all patients. 
In all patients, significantly higher values were 
shown during initial examination   in all groups of 
questions applying the DHI questionnaire (physi-
cal, mental, and emotional health) in relation to 
the check-up (p <0.001) (Figure 2). The mean va-
lue (standard deviation) for physical health at the 
first examination was 20 (± 10.4), while the final 
one was 8.2 (± 7.9), with p <0.001. The result for 
mental health at the start was 18.5 (± 6.8), while 
in the end it was 7.5 (± 6.8) (p<0.001). The value 
for emotional health at the first examination was 
at 12.2 (± 9.2), and at the final check-up at 4.7 (± 
5.7) (p<0.001). The mean value (standard devi-
ation) of the total DHI sum was 50.5 (± 22.2) at 
baseline and 20.4 (± 18.5) at the end of the study 
(p <0.001) by Wilcox test. During the initial exa-

DISCUSSION

The BPPV often remains unrecognized, although 
it is the most common cause of all cases of di-
zziness and even though a subjectively positive 
Dix-Hallpike or “supine roll” test result should 
be sufficient for the accurate diagnosis of this 
disease, according to the Guidelines of the Uni-
ted States Academy of Otolaryngology and Head 
and Neck Surgery in 2008 (19). Our observations 
showed that it is also very important to perform 
the VNG tests in order to confirm and set precise 
diagnosis with respect to the affected ear, the af-
fected canal, and its part, because it is sometimes 
very difficult to accurately exclusively determine 
all the parameters on the basis of conducted posi-

Maslovara et al. Accurate diagnosis and BPPV therapy
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tional tests. Once the diagnosis is set, it is impor-
tant to assess and monitor the patients’ physical, 
emotional, and mental status and determine their 
risk of falling (20-22).
The average age of patients in this study of 60.1 (± 
12.1) corresponds to other studies. Our results also 
show that a BPPV disease mainly affects elderly 
persons, largely due to various degenerative chan-
ges associated with the aging process (23, 24).
When it comes to the patients’ gender, there was 
a significantly higher prevalence of  females 
(72.8%) compared to males (27.2%), so that the 
ratio was about 2/3 : 1/3. An equal representation 
of both sexes is described only in a BPPV that 
occurs after injury (25). There was no difference 
in age according to gender (26,27).
In the majority of cases in this study (93.82%), 
two repositions in one session were enough for 
a significant recovery of the patient, which is al-
most equal to healing, allowing the patients to 
return to their daily life activities (28-30). 
According to the sides affected by the disease, an 
equal involvement of both ears was shown in this 
study. In the medical literature available, most 
authors found a significantly higher incidence 
of involvement of the right labyrinth in relation 
to the left. Von Brevern et al. speculate that this 
finding is a result of sleeping habits on the right 
for most people, and Damman et al. only confirm 
their claims (31,32).
Considering the involvement of individual semi-
circular canal, the prevalence of otolith settled in 
the lateral canal (2.47%) corresponds to the data 
from other studies (33,34). In contrast, with regard 
to nystagmus direction, the prevalence of ageo-
topic direction (43.21%) in this study was higher 
than it was expected. This could be explained by 
a relatively small sample and a precise VNG dia-
gnosis. Over the last ten years, some authors also 
report a significantly higher prevalence of canalo 
and cupulolithiasis of lateral semicircular canal, 
explicable by their accurate diagnosis (35-37).
The Croatian version of the simple DHI questio-
nnaire accepted world-wide, translated and adap-
ted to local population was used as a tool to exa-
mine the impact of BPPV on patients’ disability. 
The questionnaire is specific for testing the impact 
of various forms of dizziness on patients’ handicap 
and their everyday life, seen from their perspec-
tive. The study subjects filled this questionnaire 
during the first examination and the final check-

up. The results of DHI testing on individual issu-
es showed a statistically significant difference in 
answers to certain questions among respondents. 
The similar results were found for the results in 
relation to each group of questions as well. The 
highest sum was observed upon both the first exa-
mination and the final check-up in the group of 
questions related to physical health. Upon the final 
check-up, it is evident that there was a statistically 
significant improvement in answers to all three 
sets of questions, with still the largest average 
scoring total for the group of questions related to 
physical health. Nevertheless, this result is within 
normal physiological limits, while the results of 
the other two groups of questions related to mental 
and emotional health are fully within the normal 
framework, set out for local population. The mean 
values of total DHI score and all subscales, before 
and after repositioning treatment, corresponding 
to the results of other authors, as well as our previ-
ously published results (38-41). A relatively high 
initial scoring sum may be noted, which over time 
improves and becomes smaller, so that most an-
swers in the questionnaire were negative.
The second questionnaire filled was the ABC sca-
le of balance confidence. This test is very reliable 
in assessing the difficulties that a respondent faces 
due to dizziness, danger of falling, general health 
and quality of daily life. It showed a good corre-
lation with the results of the DHI test (29). The 
results obtained by completing the questionnaire 
at the beginning of treatment showed the score of 
59.2% (± 22.4%), and thus pointed to a significant 
risk of falling and possible injury, before repositi-
oning procedures were applied. In contrast, at the 
end of the treatment, which consisted of at least 
two and a maximum of six repeated repositioning 
procedures by Epley, the average score of respon-
dents was significantly higher at 84.9% (± 15.2, far 
from the score which represents the risk of falling.
In all patients involved in the study, subsequent to 
the diagnosis of  BPPV by the Dix-Hallpike and “su-
pine roll” test and proven by the VNG findings,   an 
appropriate procedure of otolith reposition was per-
formed (Epley, Lempert). In the majority of cases it 
was sufficient for a significant recovery of the pati-
ent. The DHI and ABC questionnaires were used in 
monitoring the status of patients’ disability and their 
quality of life related to health, especially in monito-
ring their progress during the treatment. Subsequent 
to a result analysis, one may conclude the following: 
the average scoring sum of both administered qu-
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Značaj precizne dijagnoze u liječenju benignog paroksizmalnog 
pozicijskog vertiga (BPPV) 
Siniša Maslovara1, Tihana Vešligaj1, Silva Butković Soldo3, Ivana Pajić-Penavić2, Karmela Maslovara1, 
Tea Mirošević Zubonja3, Anamarija Soldo3 
1Opća županijska bolnica Vukovar, Vukovar; 2Opća bolnica “Josip Benčević”, Slavonski Brod; 3Klinika za neurologiju Kliničko-bolničkog 

centra Osijek; Hrvatska  

SAŽETAK

Cilj  Utvrditi važnost precizne topografske dijagnoze benigne paroksizmalne pozicijske vrtoglavice 
(BPPV) kako bi se mogao primijeniti najprimjereniji oblik njegova liječenja. 
Metode  Prospektivna studija provedena je u Općoj bolnici Vukovar, od siječnja 2011. do siječnja 2012. 
godine. Ispitan je 81 pacijent obolio od BPPV-a, odnosno 59 žena (72,84%) i 22 muškarca (27,16%) (p 
<0,001), prosječne životne dobi 60,1 (± 12,1) godina. Dijagnoza je potvrđena i dokumentirana videoni-
stagmografijom (VNG). Onesposobljenost bolešću i rizik od padanja praćeni su popunjavanjem dvaju 
upitnika, tablice klasifikacije vrtoglavica (DHI) i ljestvice sigurnosti ravnoteže s obzirom na aktivnosti 
(ABC), prije i nakon repozicijskog liječenja.
Rezultati  U 79 (97,3%) pacijenata bio je zahvaćen stražnji polukružni kanalić, dok je bočni bio zahva-
ćen u 2 (2,47%) slučaja. Nakon primjenjenog repozicijskog liječenja, došlo je do značajnog poboljšanja, 
pa čak i potpunog povlačenja simptoma kod 76 (93,82%) bolesnika. Prosječan skor DHI-a iznosio je 
50,5 (± 22,2) na početku i 20,4 (± 18,5) na koncu istraživanja (p<0.00). Slično ovome, rezultati upitnika 
ABC-a na početku istraživanja pokazivali su vrijednost od 59,2% (± 22,4%), dok je prosječan rezultat 
po okončanju studije bio značajno  viši i iznosio 84,9% (± 15.2%).
Zaključak  Iako je za postavljanje dijagnoze BPPV-a dovoljna pozitivna Dix-Hallpikeova ili “supine 
roll” proba, poželjno je učiniti i VNG pretragu, poglavito kod sumnje na zahvaćenost bočnog kanalića, 
s ciljem precizne dijagnoze bolesti i najprimjerenijeg liječenja, ali i rasvjetljavanja čestih nedoumica da 
li se BPPV pojavljuje kao samostalna bolest ili u sklopu nekog drugog vertiginoznog entiteta.
Ključne riječi: dijagnoza, videonistagmografija, kanalolitijaza, kupulolitijaza, postupak repozicije otolita
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ABSTRACT

Aim To examine two modalities of surgical treatment of diabetic 
foot based on two different approaches, classical and multidisci-
plinary. 

Methods A retrospective-prospective study including 120 con-
secutive patients with diabetic foot treated in the Department of 
Surgery, General Hospital Tešanj in the period 1999-2006. Since 
2003 a new multidisciplinary approach to the treatment of diabetic 
foot based on a more conservative approach has been introduced. 
Two groups of patients were analyzed according to two treatment 
approaches: the first group included patients treated with classical 
method (in the period 1999-2002), and the second group included 
patients treated with multidisciplinary approach (in period 2003-
2006). An age distribution, gender, local changes in the extremiti-
es, results of microbiological analysis of wound swabs, and moda-
lities of surgical treatment of diabetic foot were analyzed.

Results Duration of the disease (p=0.24), the level of blood glu-
cose (p=0.52) and glycosylated hemoglobin (p=0.10) had no 
statistically significant effect to the outcome of the treatment of 
diabetic foot, while the level of hematocrit (p<0.006), fibrinogen 
(p<0.003), cholesterol (p<0.000001), and the absence of a pulse in 
the peripheral arteries (p<0.000002), and the outcome of surgical 
treatment of diabetic foot had the influence to the outcome of the  
treatment of diabetic foot with statistical significance. 

Conclusion Aggressive and appropriate medical and surgical tre-
atment according to a grade of disease could improve the outcome 
and reduce the morbidity and mortality of diabetic foot. The results 
of this study showed the importance of proper diabetes treatment, 
prevention of complications and a multidisciplinary approach to 
the treatment of diabetic foot.

Key words: complications, diabetes mellitus, multidisciplinary 
approach, outcome. 
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INTRODUCTION

Diabetes mellitus (DM) is a group of metabolic 
diseases in which a person has high blood sugar 
level. Incidence of DM is about 3.3% in human 
population with equal rates in females and males 
(1,2). Diabetes mellitus is classified into four broad 
categories: type 1, type 2, gestational diabetes, and 
other specific types. All forms of diabetes increase 
the risk of long-term complications, but most of 
them come from type 1 (1-4). Long-term compli-
cations typically develop after many (10–20) ye-
ars, but they might also be the first symptom of 
diabetic disease (3). Diabetic angiopathy and neu-
ropathy could result in diabetic foot complications 
(3,4). Diabetic foot is a foot with a constellation 
of pathologic changes affecting the lower extremi-
ty in diabetics, often leading to amputation and/
or death due to complications; the common initial 
lesion leading to amputation is a non-healing skin 
ulcer, induced by regional pressure, pathogeni-
cally linked to sensory neuropathy, ischemia and 
infection (4). Diabetic foot complications are the 
most common cause of non-traumatic lower extre-
mity amputations in the industrialized world (5). 
The risk of lower extremity amputation is 15 to 46 
times higher in diabetics than in persons who do 
not have diabetes mellitus (3-6). 
There is a two-fold aim of surgery, to control the 
infection, and to attempt to salvage the leg (3). 
The eventual goal is always to preserve a fun-
ctional limb (3,4). The surgical treatment of the 
infection largely consists of draining of pus and 
removal of all necrotic and infected tissue (4). 
The outcome of the surgery mainly depends on 
the skills, care, and experience of the surgeon (3). 
In the Federation of Bosnia and Herzegovina 
(FBIH) 120,000-190,000 people are estimated to 
have diabetes, with the prevalence of about 5.4% 
(7). Until January 2003 patients with diabetic foot 
had been treated according to the basic principles 
of surgery. The approach to the patient was more 
individual without any defined protocol. This pe-
riod is characterized by a high frequency of high 
amputations (femoral and tibial) (8,9). Since 2003 
we have been applying a standardized treatment 
protocol of diabetic foot (Armstrong, 2003). This 
protocol used diabetic wound classification system 
based on a grade on the horizontal axis and a stage 
on the vertical axis: grade 0 -pre/or post-ulcerative 
site that has healed, grade 1 - superficial wound 

not involving tendon, capsule, or bone, grade 2 - 
wound penetrating to tendon or capsule, and grade 
3 -wound penetrating a bone or joint. Within each 
wound grade there are four stages: clean wounds 
(stage A), nonischemic infected wounds (stage B), 
ischemic noninfected wounds (stage C), and is-
chemic infected wounds (stage D) (10-12).
This protocol involves adequate control of blood 
glucose, glycolated hemoglobin, glycemic pro-
file, treatment of wound infection, debridement 
of necrotic tissue, administration of antibiotics 
according to the antibiogram, gradual removal 
of necrotic tissue from the affected foot with a 
possible use of partial amputation. This protocol 
prohibits application of caustic antiseptics in the 
treatment of wounds (11,12).
The aim of this research was to examine two mo-
dalities of surgical treatment of diabetic foot, using 
two different approaches, classical based on a radi-
cal surgical approach and a new multidisciplinary 
approach based on a more conservative approach. 
The application of this protocol resulted in a de-
crease of major amputations (femoral and tibial), 
and in an increase of the functionality and support 
of the leg. The results of this study should show 
the importance of proper diabetes treatment, pre-
vention of complications and a multidisciplinary 
approach to the treatment of diabetic foot. 

PATIENTS AND METHODS

Clinical trial design

The retrospective-prospective, non-randomized, 
controlled study included 120 consecutive pati-
ents with diabetic foot who were treated at the 
Department of Surgery, General Hospital Tešanj 
in the period 1999-2006. 

Objective

The aim of this research was to examine two 
modalities of surgical treatment of diabetic foot, 
using two different approaches, classical based 
on the radical surgical approach and the new 
multidisciplinary approach based on a more con-
servative approach. 
The outcome was defined by reducing the num-
ber of amputations and preserved foot support.
The patients were divided in two groups. The 
first group included 53 (retrospectively) patients 
treated with radical surgical approach characteri-
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zed with higher incidence of major amputations, 
which was performed in 31 patients during the 
period January 1999 to December 2002. The se-
cond group included 67 (prospectively) patients 
treated with a doctrinal approach in the period 
January 2003 to December 2006. 
The research was conducted with the approval 
of the Ethics Committee of the General Hospital 
Tešanj. 

Eligibility criteria

Patients with diabetes treated with insulin or oral 
antidiabetics, of different age and gender, with 
proven unilateral or bilateral diabetic foot were 
eligible for this research. Patients with diabetes 
treated with insulin or oral antidiabetics, of di-
fferent age and gender, without evidence of di-
abetic foot and who died during the study were 
excluded. All patients were followed to the com-
plete wound healing. All subjects included in this 
study voluntarily agreed to participate and gave 
written signed informed consents.

Study interventions

Until 2002 the surgical procedures treatment of 
diabetic foot had not been standardized. This 
approach includes the treatment of a local change 
without clearly defined antiseptics, which meet 
the minimum toxicity to tissues and rapid elimi-
nation from the tissues (13,14). A characteristic 
of this approach is more frequent application of 
small and large amputations. Small amputations 
are performed at the level of the toes and feet: 
interphalangeal, metatarzofalangeal, intertarsal 
(Lisfranc, Schopart, Pirogov). Large amputations 
are femoral and tibial (14-16). 
The doctrinal approach which was established 
in 2003 by Armstrong (11,12) involves multi-
disciplinary approach that includes prevention, 
conservative treatment and application of less 
extensive surgery. This protocol used diabetic 
wound classification system based on a grade on 
the horizontal axis and stage on the vertical axis: 
grade 0 -pre/or postulcerative site that has healed, 
grade 1 - superficial wound not involving tendon, 
capsule or bone, grade 2 - wound penetrating to 
tendon or capsule, and grade 3 -wound penetra-
ting the bone or joint. Within each wound grade 
there are four stages: clean wounds (stage A), no-
nischemic infected wounds (stage B), ischemic 
noninfected wounds (stage C), and ischemic in-
fected wounds (stage D) (10-12).

The prevention of diabetic foot is related to 
the adequate control of the disease: glycaemia 
control, blood count, glycosylated hemoglobin, 
lipidograms, body mass reduction, adequate 
therapy, physical activity, etc. The treatment 
of local changes is conditioned by their size, 
type and depth (10-13). Local treatment of 
wound includes antiseptic (3% hydrogen pe-
roxide) application and irrigation with sterile 
saline solution, partial necrectomy and wound 
debridement, and administration of antibiotics 
according to microbiological analysis and sus-
ceptibility testing. Amputation is maximally 
delayed (11,12).
Diabetic foot is defined as a foot with patho-
logic changes affecting the lower extremity in 
diabetics.  Phlegmon represents a spreading 
diffuse inflammatory process with formation 
of suppurative/purulent exudate or pus. Ulcers 
are wounds or open sores that will not heal or 
keep returning, and are often complicated with 
infections. Expanding ulcers and spreading in-
fection on a bone occur as osteomyelitis. Gan-
grene is the most serious form of diabetic foot. 
There is necrosis or decay of the affected foot 
(17,18).
Microbiological analysis of swabs of wound in-
fections were performed at the Department of 
the Laboratory Diagnostics, General Hospital 
Tešanj, by standard microbiological methods 
(19). Antibiotic susceptibility testing of isolated 
Gram-positive and Gram-negative bacteria was 
performed according to the Clinical Laboratory 
Standard Institute (CLSI) (20).
In cases with superficial infection topical antibi-
otics (garamycin) were used until signs of the in-
fection were resolved and the wound healed. For 
mild to severe infections, cephalosporins of the 
third and fourth generation and imipenem were 
used: for mild infections throughout the period of 
12 weeks, for moderate and severe infections in 
the period of 24 weeks. 
The decision on a modality of the treatment was 
based on the prevalence of infection and necrosis 
size, signs of vasculopathy and a lack of pulse in 
the arteries of the foot and neuropathic changes. 
All patients had a very bad medicament control 
of diabetes with high blood glucose (mean value 
18.2mmol/L), glycosylated hemoglobin (mean 
value 11.2%), sedimentation (mean value 60.7), 
fibrinogen (mean value 5.6) and cholesterol 
(mean value 8.4).
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Follow up

All patients were followed until the complete 
wound healing. The study did not follow up the 
patients after the healing of local changes, which 
is a significant limitation of this study.

Statistical methods

The results are presented in tables and expressed 
by relative values and mean value. The level of 
statistical significance was p<0.05.

RESULTS

Patients’ characteristics

This study included 120 patients with diabetic 
foot treated at the Department of Surgery, Gene-
ral Hospital Tešanj, during the period 1999-2006. 
The patients were divided in two groups. In the 
first group 53 patients were treated using radical 
surgical approach (January 1999 to December 
2002) and in the second group 67 patients were 
treated with multidisciplinary approach (January 
2003 to December 2006). 
The gender ratio was 67 females (55%) and 53 
males (45%). The youngest patient was 33 and 
the oldest aged 85 (mean value 64.2). 

Local changes

All patients had inflammatory and necrotic chan-
ges in the foot.
In the first group 14 (28.30%) patients had phle-
gmon, 12 (22.64%) had ulcers, six (11.32)  had 
both, 10 (18.86%) had ulcers with osteomyelitis 
and 11 (20.75%) had gangrene. In the second 
group 22 (32.38%) patients had phlegmon, 15 
(22.38%) had ulcers, 10 (14.92%)  had both, ei-
ght (11.94%) had ulcers with osteomyelitis and 
12 (17.91%) had gangrene (Table 1). 

28%, Proteus spp. in 25%, Pseudomonas aerugi-
nosa in 10.8%, Klebsiella spp. in 3.3%, and Clo-
stridium perfringens in 13.33% of the patients 
(data not shown).  
In all patients an appropriate antibiotic treatment 
according to the antibiogram was prescribed. The 
most commonly used antibiotics in gram- positi-
ve and gram-negative bacteria were cephalospo-
rins and imipenem.

Surgical treatment

The first group included 53 patients who were 
treated with classical approach (more individu-
alized approach and it was not clearly adopted 
protocol of the treatment of diabetic foot) in the 
period 1999-2002 and only one patient was trea-
ted by conservative approach. The major ampu-
tation (femoral and crural) was performed in 31 
(25.83%) patients, while small amputation (limi-
ted to foot) was performed in 11 (9.16%) pati-
ents. The first group included patients with poor 
control of the disease and higher incidence of 
complications (phlegmon, ulceration, osteomye-
litis and gangrene) (Table 2). 

No (%) of patients

Local changes
Patients with 

radical surgical 
approach

Patients with 
multidisciplinary 

approach
Phlegmon 14 (28.30) 22 (32.83)
Ulcer 12 (22.64) 15 (22.38)
Phlegmon and ulcer 6 (11.32)  10 (14.92)
Ulcer with osteomyelitis 10 (18.86) 8 (11.94)
Gangrene 11 (20.75) 12 (17.91)
Total 53 67

Table 1. Local changes in patients with diabetic foot

No (%) of patients

Modality of treatment
Patients with 

radical surgical 
approach

Patients with 
multidisciplinary 

approach

Femoral amputation 17 (32.1) 6 (8.9)
Crural amputation 24 (45.5) 12 (17,1)
Minor amputation 11 (20.75)     -
Finger amputation - 13 (19.4)
Foot amputation - 15 (22.4)
Conservative treatment 1 (2) 21 (31.3)
Total 53 67

Table 2. Modalities of treatment of diabetic foot

Bacterial flora and antibiotics

The most common isolated bacteria were Esche-
richia coli, in 49%, Staphylococcus aureus in 

The second group included 67 (prospectively) pa-
tients who were treated in the period 2003-2006. 
In these patients, we used the doctrinal approa-
ch in the treatment of patients with diabetic foot 
according to Armstrong  (Table 2). A significant 
decrease of the incidence of major amputations 
and an increase in the number of patients with 
preserved function of foot has been found. 

Laboratory parameters

In the second group relevant laboratory parameters 
were controlled in all patients. They all had a very 
bad medicament control of diabetes with high blo-
od glucose (mean value 18.2 mmol/L), glycosyla-
ted hemoglobin (mean value 11.2 %), sedimentati-
on (mean value 60.7), fibrinogen (mean value 5.6) 
and cholesterol (mean value 8.4) (Table 3). 
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In this research, the results of the treatment of di-
abetic foot were significantly different in relation 
to the approach. Prior to the adoption of a sin-
gle multidisciplinary approach to the treatment 
of diabetic foot, there had been a much higher 
frequency of amputations compared to the se-
cond period, which is in relation with results of 
other authors (5-8). In the second group of pati-
ents percentage of large amputations was signifi-
cantly reduced, thereby increasing the number of 
patients with conservative treatment and minor 
amputations. This is also in relation with results 
of other authors (3,15-18). 
According to our research, there was no statisti-
cal significance between the duration of the dise-
ase, level of glucose, level of glycosylated hemo-
globin and the outcome of the surgical treatment 
of diabetic foot in the second group of patients. 
These data did not correlate with other studies 
(3, 16-18). These results could be explained by 
an introduction of the conservative approach and 
better control of the disease with medicaments 
and insulin. These data are missing for the first 
group of patients. 
Diabetic foot is a significant complication of di-
abetes. Aggressive and appropriate medical and 
surgical treatment according to a grade of the di-
sease can improve the outcome and reduce mor-
bidity and mortality due to diabetes. 
In conclusion, this study was conducted with the 
principal aim to evaluate results of the surgical tre-
atment of diabetic foot using two different approa-
ches. The first group included patients treated with 
classical approach which had higher incidence of 
major amputations. The second group included 
patients treated with doctrinal approach which 
characterized more the conservative approach, 
with delayed large amputations. Aggressive and 
appropriate medical and surgical treatment accor-
ding to the grade of the disease could improve the 
outcome and reduce morbidity and mortality of 
diabetic foot. The results of this study have shown 
the importance of proper diabetes treatment, pre-
vention of complications and a multidisciplinary 
approach to the treatment of diabetic foot. 
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Laboratory parameter Mean value
Blood glucose 18.2 
Glycosylated hemoglobin 11.2
Sedimentation 60.7
Fibrinogen 5.6
Cholesterol 8.4

Table 3. Laboratory parameters in 67 prospectively treated 
patients

Statistical analysis showed that there was no 
statistical significance between the duration of 
the disease (p=0.24), level of blood glucose (p= 
0.52), level of glycosylated hemoglobin (p=0.10) 
and the outcome of the surgical treatment with 
preserved function of the foot. There was statisti-
cal significance between the level of hematocrit 
(p<0.006), level of fibrinogen (p<0.003), level of 
cholesterol (p<0.000001), absence of pulse in pe-
ripheral arteries (p<0.000002) and the outcome 
of the surgical treatment of diabetic foot. 

DISCUSSION

Diabetes mellitus (DM) is a group of metabolic di-
seases in which a person has high blood sugar. In-
cidence of DM is 3.3 % in human population with 
equal rates in females and males (1,2). Diabetes 
mellitus increases the risk of long-term complica-
tions (1). Diabetic foot complications are the most 
common cause of nontraumatic lower extremity 
amputations in the industrialized world. The risk 
of lower extremity amputation is 15 to 46 times hi-
gher in diabetics than in persons who do not have 
diabetes mellitus. The vast majority of diabetic 
foot complications resulting in amputation begin 
with the formation of skin ulcers (3-6). 
The aim of surgery is to control the infection, to 
attempt to save the leg, and if possible, to preser-
ve a functional limb. The surgical treatment of 
the infection largely consists of draining of pus 
and removal of all necrotic and infected tissue. 
The best results are achieved with a multidisci-
plinary approach (3).
Since 2003 a unified doctrinal approach has been 
established by Armstrong who gives a unique 
classification of diabetic foot according to the 
depth of the lesion, the degree of infection and 
ischemia (10-12). Modern approach is based on a 
more conservative approach (2,3,13).
Our research has shown that gram-negative bacte-
ria were commonly isolated from the wound swa-
bs, which is not in correlation with other studies 
in which gram-positive (most commonly Stap-
hylococcus) bacteria are predominant (6¸13-16).
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Evaluacija hirurškog liječenja dijabetičnog stopala
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SAŽETAK
Cilj  Ispitati modalitete hirurškog liječenja dijabetičnog stopala zasnovane na dva različita pristupa – 
klasičnom i multidisciplinarnom. 
Metode  U retrospektivno-prospektivnu studiju bilo je uključeno 120 pacijenata s dijabetičnim stopalom, 
liječenih na Odjeljenju hirurgije Opće bolnice Tešanj, u periodu od 1999. do 2006. godine. Od 2003. godine 
uveden je novi multidisciplinarni pristup liječenju dijabetičnog stopala, zasnovan na više konzervativnom 
pristupu. Pacijenti su bili podijeljeni u dvije grupe – u prvu su bili uključeni pacijenti liječeni klasičnim 
pristupom (u periodu od 1999. do 2002. godine), a u drugu pacijenti liječeni multidisciplinarnim pristupom 
(u periodu od 2003. do 2006. godine). Analizirana je dobna i spolna distribucija, lokalne promjene na ekstre-
mitetima, rezultati mikrobiološke analize briseva rana i modaliteti hirurškog liječenja dijabetičnog stopala.
Rezultati  Dužina trajanja bolesti (p=0,24), nivo glukoze u krvi (p= 0,52) i glikoliziranog hemoglobina 
(p=0,10), nisu imali značajan utjecaj na ishod liječenja dijabetičnog stopala, dok su vrijednost hemato-
krita (p<0,006), fi brinogena (p<0,003), holesterola (p<0, 000001) i odsutnost pulsa u perifernim arteri-p<0,006), fibrinogena (p<0,003), holesterola (p<0, 000001) i odsutnost pulsa u perifernim arteri-
jama (p<0,000002), te ishod hirurškog liječenja dijabetičnog stopala, sa statističkom značajnošću imali 
utjecaj na ishod liječenja dijabetičnog stopala.
Zaključak  Agresivni i odgovarajući medicinski i hirurški tretman prema stadiju bolesti može poboljšati ishod 
liječenja i smanjiti morbiditet i mortalitet dijabetesa. Rezultati ove studije pokazali su važnost odgovarajućeg 
liječenja dijabetesa, prevenciju komplikacija i multidisciplinarnog pristupa u liječenju dijabetičnog stopala.
Ključne riječi: komplikacije, dijabetes, multidisciplinarni pristup, ishod
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ABSTRACT 

Aim To determine the influence of eversion endarterectomy on 
circulating adhesion molecules (CAMs): E-selectin, intercellular 
circulating adhesion molecule-1 (ICAM-1) and vascular circulat-
ing adhesion molecule-1 (VCAM-1). 

Methods Forty patients underwent carotid endarterectomy. Veno-
us blood samples have been gathered before operation, one hour 
and six hours after the operation and three months after the proce-
dure. Levels of CAMs have been determined by sandwich ELISA 
test.

Results Statistically significant decrease of the ICAM-1 levels one 
hour and six hours after the endarterectomy compared to levels 
before the operation have been found. There were no statistically 
significant changes in concentration of VCAM-1 and E-selectin. 
Three months after the operation levels of CAMs where similar 
to those before the operation. There was a statistically significant 
decrease of systolic arterial blood pressure levels within early po-
stoperative period.

Conclusion Results suggest that decrease of ICAM-1 could be a 
possible marker of endothelial de-activation after plaque removal. 
Endarterectomy has a positive influence on systolic arterial blood 
pressure in early postoperative period. Further investigations are 
necessary to better understand and prevent the development of at-
herosclerotic plaque.

Key words: atherosclerhosis, adhesion molecules, carotid artery 
stenosis
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INTRODUCTION

Geometry of carotid artery bifurcation may be 
one of the factors which influence  hemodyna-
mic of blood flow causing atherosclerotic plaque 
formation. Lateral wall of carotid artery bifurca-
tion and lateral wall of the beginning of the in-
ternal carotid artery are predilection locations for 
plaque formation (1-3). Inflammation in vascular 
wall is an important factor of atherogenesis and 
early stages of atherosclerosis (4).
Cell adhesion molecules are glycoproteins situated 
in cytoplasm, cell membrane and there is an outer 
cell part. They are divided in four groups: cadhe-
rins, integrins, selectins and immunoglobulin su-
per family. Cadherins connects heart cells, neural 
synapses and cells in myelin envelope. Integrins 
are involved in processes like thrombosis, morpho-
genesis, remodeling of tissues, leukocyte migration 
etc. That group includes ICAM-1 and VCAM-1. 
Selectins are divided to L, P and E selectin and they 
are very similar to each other by structure. They 
are named by cells where they were first discove-
red (L-lymphocyte, P- platelets and E- endotheli-
al), (5). Inflammatory conditions causing increase 
of circulating E-selectin, ICAM-1 and VCAM-1 
levels and therefore they can be used as markers of 
endothelial activation and deactivation (6). 
Levels of soluble endothelial adhesion molecules 
and diabetes mellitus (DM) are positively correla-
ted and that has been established in a number of in 
vitro and in vivo experiments as well as in obesity, 
arterial hypertension and serum lipid disorder (7-
9). Haemodialysis patients have an increased level 
of CAMs but that is either result of inadequate cle-
arance or enhanced synthesis and release of CAMs 
which has not been determined yet (10). Elevated 
levels of ICAM-1 were found in atherosclerotic 
plaques in the high-grade regions of symptomatic 
versus asymptomatic plaques and in high-grade 
versus low-grade region of symptomatic plaques 
(11).  In a study by Hwang at al. the relationship 
of ICAM-1 and E-selectin with coronary heart 
disease (CHD) and carotid artery atherosclerosis 
(CAA) was independent of other known CHD risk 
factors suggesting that plasma levels of ICAM-1 
and E-selectin may serve as molecular markers for 
atherosclerosis and the development of CHD (12). 
Endarterectomy is a procedure where a surgeon 
removes atherosclerotic plaque from diseased ar-
tery. It can be done by longitudinal incision with 

patch plastic or dissection at the origin of internal 
carotid artery (ICA) and removing atherosclero-
tic plaque by eversion of ICA. In our research 
eversion endarterectomy with primary suture was 
an operating technique. 
The aim of this paper was to determine serum le-
vels of circulating adhesion molecules (CAMs): 
E-selectin, Intercellular Adhesion Molecule-1 
(ICAM-1) and Vascular Adhesion Molecule-1 
(VCAM-1) in patients that underwent eversion 
endarterectomy

PATIENTS AND METHODS

In the present study 40 patients were included 
and selected by Color Doppler flow imaging 
(CDFI) on LG Logiq E9 machine with 9 MHz 
probe.  Stenosis was determined according to the 
North American Symptomatic Carotid Endarte-
rectomy Trial (NASCET) criteria. 
Inclusion criteria were asymptomatic ≥70% steno-
sis of Internal Carotid Artery (ICA) CDFI deter-
mined, or symptomatic ≥50% ICA stenosis, CDFI 
determined, age between 51 and 81 and body mass 
index (BMI) less than 35 kgm-2 (Table 1).

No Mean± SD Minimum Maximum
Height (cm) 40 169±8 152 186
Weight (kg) 40 77±10 58 99
BMI (kgm-2) 40 27±2 22 31
Cholesterol (mmol/L) 40 4.58±0.78 2.3 9.5
HDL (mmol/L) 40 1.12±0.07 0.23 1.75
LDL (mmol/L) 40 3.34±0.15 2.01 6.65
Tryglicerides (mmol/L) 40 2.12±0.62 0.41 7.34
Males 26 - - -
Females 14 - - -

Table 1. General descriptive parameters of patients

BMI, body mass index; HDL, high density lipoproteins; LDL, low 
density lipoproteins;

Exclusion criteria were acute cerebral incidents 
within 6 weeks prior to surgery, diabetes mellitus 
(DM) and alcohol uptake more than 20 g per day. 
All patients underwent eversion endarterectomy 
under local regional anesthesia with levobupiva-
caine hydrochloride (Chirocaine, Abbot Labora-
tories d.o.o., EU) 0. 25% up to 40 ccm-3 in total. 
The venous blood samples were taken before the 
procedure, one hour after procedure, six hours af-
ter the procedure and three months after surgery. 
All samples were then centrifuged at 2500 rpm 
for 10 minutes at room temperature and stored in 
refrigerator on -25°C. Two-step sandwich ELISA 
assay was used for determination of ICAM-1, 
VCAM-1 and E-selectin, (Human sICAM Pla-
tinum ELISA, Human sVCAM Platinum ELI-
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SA, Human E-selectin Platinum ELISA, Bender 
MedSystems GmbH, Vienna, Austria).
The normality of the distribution was tested by 
Kolmogorov-Smirnov test and Lilliefors norma-
lity test and Skewness and Kurtosis were calcu-
lated. E-selectin variables were slightly off the 
normal distribution. The ANOVA for repeated 
measures was used as it is not very sensitive to 
moderate deviations from normality. Studies, 
using a variety of non-normal distributions, have 
shown that the false positive rate is not affected 
very much by this (Glass et al. 1972, Harwell et 
al. 1992, Lix et al. 1996), but inspite of that E-se-
lectin results were confirmed with non-parame-
tric Friedman ANOVA (13-16). 

RESULTS 

Levels of sICAM before the procedure were 
470.54±153.84 ng/mL. One hour after the pro-
cedure concentrations dropped to 404.96±125.60 
ng/mL, and six hours after to 395.39±117.87 ng/
mL. Significant differences were found between 
the concentrations of sICAM-1 before the proce-
dure and one hour after the procedure (p<0.001) 
and between the concentrations of sICAM-1 be-
fore the procedure and six hours after the proce-
dure (p<0.001). There was no further significant 
decrease in period between one hour to six hours 
after the procedure (p=0.681). Three months af-
ter the surgery levels were similar to those before 
the surgery (Table 2).

mising statistical parameters, there was no sta-
tistically significant difference from the starting 
level for repeated measures (Current effect: F[2. 
76]=0.8861; p<0.4165) (Table 4). 

Median Mean ± SD Maxi-
mum

Mini-
mum

sICAM-1 before 
operation (ng/mL) 470.26 434.35±153.84 263.20 843.48

sICAM-1 1h after 
operation (ng/mL) 404.96 396.20±125.61* 214.66 771.30

sICAM-1 6h after 
operation (ng/mL) 395.40 371.53±117.86* 235.05 719.51

sICAM-1 3 mo after 
operation (ng/mL) 485.45 448.44±146.32 305.31 1080.5

Table 2. General descriptive parameters of the soluble inter-
cellular adhesion molecule-1 (sICAM-1)

*p<0.001 for values one hour and six hours after surgery

Median Mean ± SD Mini-
mum

Maxi-
mum

sVCAM-1 before 
operation (ng/mL) 579.54 515.67±302.63 182.06 1433.30

sVCAM-1 1h after 
operation (ng/mL) 540.99 496.93±297.27 72.35 1450.00

sVCAM-1 6h after 
operation (ng/mL) 551.02 503.23±251.16 139.00 1147.80

sVCAM-1 3mo after 
operation (ng/mL) 1153.8 1000.0±629.72* 105.77 2471.20

Table 3. General descriptive parameters of the soluble vascu-
lar cell adhesion molecule-1 (sVCAM-1)

*p<0.001 for sVCAM levels 3 months after surgery

Median Mean ± SD Mini-
mum

Maxi-
mum

sVCAM-1 before
operation (ng/mL) 579.54 515.67±302.63 182.06 1433.30

sVCAM-1 1h after
operation (ng/mL) 540.99 496.93±297.27 72.35 1450.00

sVCAM-1 6h after
operation (ng/mL) 551.02 503.23±251.16 139.00 1147.80

sVCAM-1 3mo after
operation (ng/mL) 642.31 609.74 ±288.70 67.31 990.38

Table 4. General descriptive parameters of the soluble 
vascular cell adhesion molecule-1 (sVCAM-1) with excluded 
extremely high levels in 12 patients

Median Mean ± SD Maximum Minimum
sE-selectin before
operation (ng/mL) 49.40 39.76±31.11 13.53 128.51

sE-selectin 1h after
operation (ng/mL) 48.25 37.99±26.98 18.59 113.09

sE-selectin 6h after
operation (ng/mL) 47.87 37.34±26.99 18.76 112.66

sE-selectin 3mo after
operation (ng/mL) 49.80 43.8±25.77 14.27 107.1

Table 5. General descriptive parameters of the soluble 
E-selectin (sE-selectin)

Before the procedure the Mean sVCAM-1 le-
vel was 579.54±302.63 ng/mL. One hour af-
ter the procedure the concentrations lowered to 
540.98±297.26 ng/mL and then six hours af-
ter the surgery increased to 551.02±251.15 ng/
mL. Three months after the procedure level of 
sVCAM-1 was double to those before the surge-
ry probably due to extremely high levels measu-
red in few patients, e.g.( Table 3), after excluding 
those patients from statistics, without compro-

There were no significant changes in serum soluble 
E-selectin levels observed over time. Preoperati-
ve levels were 49.39±31.11 ng/mL, one hour after 
the procedure decreased to 48.25±26.98 ng/mL, 
while after six hours the mean concentration was 
47.87±26.98 ng/mL. None of those changes were 
statistically significant (p=0.14327; coeff. of con-
cordance = 0.04858; aver. rank r=0.02418) (Table 5)

DISCUSSION

The aim of this paper was to determine serum le-
vels of circulating adhesion molecules (CAMs): 
E-selectin, intercellular circulating adhesion 
molecule-1 (ICAM-1) and vascular circulating 
adhesion molecule-1 (VCAM-1) in patients that 
underwent eversion endarterectomy.
For sICAM-1 the mean concentrations before the 
procedure dropped one hour after and six hours 
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after the operation. Three months after the surgery 
levels of sICAM-1 were slightly higher than be-
fore the operation. The changes in sICAM con-
centrations one and six hours after the surgery 
were statistically significant. Changes in concen- Changes in concen-Changes in concen-
trations of sVCAM-1 in early postoperative pe-
riod were not statistically significant. However, 
three months after the surgery average sVCAM-1 
concentrations were significantly higher in com-
parison to the concentrations before the operation. 
This was a consequence of 12 extremely high val-
ues measured and after excluding those values, 
the change in concentration of sVCAM-1 was not 
statistically significant. The values of sE-selectin 
one hour after the procedure actually slightly de-
creased from those preoperatively, while after six 
hours and three months the mean concentration 
was a bit higher of those before the operation, but 
the change was not statistically significant.
A correlation between ischemic heart disease, 
peripheral arterial disease and plasma levels of 
CAMs has been investigated by several authors, 
and they all agree that there is enough evidence 
that inflammation plays an important role in at-
herogenesis but exact mechanism is not determi-
ned (17-19). Results of ICAM levels in rats after 
balloon injury of the carotid artery implicated 
that balloon injury induced or up regulated the 
ICAM-1 expression on vascular smooth muscle 
cells and on regenerating endothelial cells (20). 
In model on mice with apolipoprotein deficiency 
and deficiency of the ICAM, P and E selectin re-
sults indicated that reduction of those CAMs pro-
tects from atherosclerotic plaque forming (21). 
In a study on 14916 middle aged men who su-
bsequently developed symptomatic peripheral 
arterial disease elevated levels of ICAM-1 have 
been found implicating that CAMs participated 
in accelerated atherosclerosis in otherwise he-
althy man (22). Circulating cell adhesion mole-
cules had been shedding in circulation in acute 
phase response and among others that could be 
one of the predicting factors for cardiovascular 
disease (23). Researchers focused on the adhe-
sion molecules and their part in early atherosc-
lerosis underlines influence of the CAMs on the 
inflammatory cells and their presence in circula-
tion although their origin is not fully understood. 
Future investigation is necessary to establish the 
role of the CAMs in atherosclerosis and as a po-

ssible therapeutic target because there has been a 
large number of polymorphism identified in the 
genes encoding different CAMs (24). Fassbender 
at al. indicates that endothelial-derived adhesion 
molecules levels have been elevated in patients 
with large brain-supplying vessels stenosis as 
well as in the patients with subcortical vascular 
encephalopathy and that they play similarly im-
portant role in cerebrovascular disease (25). 
Carotid artery atherosclerotic plaque has been in-
vestigated using immunohystochemical methods. 
Symptomatic ones had statistically significant more 
ulcerations and plaque ruptures than asymptomatic 
patients as well as higher levels of inflammatory 
cells which implicated that infiltration of those ce-
lls promotes plaque rupture and subsequently em-
bolisation and carotid artery occlusion (26). Kockx 
investigated specimens after carotid endarterecto-
my and concluded that focal intra-plaque micro-
hemorrhages and neovascularization can promote 
plaque expansion and rupture after the micro ve-
ssels thrombosis (27). The research showed no 
evidence of association of VCAM-1 plasma levels 
and myocardial infarction in 474 men who suffe-
red from MI and control group matched by age, 
smoking status and length of follow-up, which is 
in contrast with previous data about the association 
of ICAM-1 and myocardial infarction (28). Serum 
levels of ICAM-1 are reliable markers of carotid 
disease progression and can be used as a prognostic 
factor for asymptomatic patients, e.g. symptomatic 
patients have statistically significantly higher le-
vels of ICAM-1 than asymptomatic ones (29). 
Nuotio at al.  showed no difference between pla-
sma levels of ICAM-1 and VCAM-1 of symp-
tomatic and asymptomatic patients in immuno-
staining results of fresh frozen atherosclerotic 
plaques specimens, which is opposite to majority 
of investigations (30).
Levels of ICAM-1, VCAM-1 and E-selectin have 
been measured in investigation of arterial lumen 
and neovasculature. Higher levels of CAMs on 
intimal neovasculature than on arterial lumen 
endothelium have been determined and authors 
concluded that in pathogenesis of atherosclerosis 
neovasculature may play an important role (31). 
Measuring intima-media thickness and comparing 
with levels of serum CAMs authors demonstrate 
a positive association between those two values 
which further support the role of systemic inflam-
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mation in the development of atherosclerotic lesi-
on (32). Signorelli et al. tried to determine levels 
of plasma ICAM-1, VCAM-1 and E-selectin by 
comparing those levels in control group without 
peripheral arterial disease and peripheral arterial 
disease group before and after the treadmill exer-
cise. Results confirm that CAMs increase in con-
ditions of hemodynamic stress (33). In patients 
with peripheral occlusive arterial disease (PAOD) 
levels of VCAM-1 before the procedure and six 
months after percutaneous transluminal angiopla-
sty (PTA) pointed that those patients who develo-
ped restenosis have higher levels of VCAM-1 and 
other markers of endothelial activation (34). 
The elevation of sVCAM-1 levels in 12 patients 3 
months after surgery can be partly explained with 
probably some kind of allergic reaction on some 
allergens that were not present at the time of opera-
tion because neither of those operated patients had 
CDFI determined stenosis over 30% and no local 
signs of inflammation, which is in accordance with 
a study of Chen and Khismatulin (35). It can be 
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Serumska koncentracija ICAM-1, VCAM-1 i E-selektina u ranom 
poslijeoperacijskom periodu i tri mjeseca nakon everzijske 
endarterektomije karotidnih arterija
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SAŽETAK

Cilj  Utvrditi utjecaj endarterektomije na koncentraciju cirkulirajućih adhezijskih molekula, E-selekti-
na, međustanične adhezijske molekule-1 (ICAM-1) i adhezijske molekule žilne stijenke-1 (VCAM-1). 

Metode  Istraživanje je provedeno na 40 bolesnika kojima je učinjena endarterektomija karotidnih 
arterija. Uzorci venske krvi uzimani su prije operacije, jedan sat nakon operacije, šest sati nakon ope-
rativnog zahvata, te tri mjeseca poslije endarterektomije. Koncentracija topivih adhezijskih molekula 
endotela određivana je sendvič ELISA testom.

Rezultati  Uočeno je smanjenje vrijednosti ICAM-1 jedan sat i šest sati nakon operativnog zahvata. 
Promjene u vrijednostima ICAM-1 bile su statistički značajne, dok promjene koncentracije druge dvije 
adhezijske molekule nisu. Tri mjeseca nakon operacije vrijednosti mjerenih topivih adhezijskih mole-
kula endotela bile su kao i prije operacije. Uočen je statistički značajan pad sistoličkog arterijskog tlaka 
tijekom ranog poslijeoperacijskog perioda. Nije uočena statistički značajna razlika ovisno o spolu i 
ITM-u.

Zaključak  Pad razine ICAM-1 nakon operacije može biti pokazatelj deaktivacije endotela nakon od-
stranjenja aterosklerotskog plaka. Endarterektomija statistički značajno utječe na visinu sistoličkog ar-
terijskog tlaka u ranom poslijeoperacijskom periodu. Neophodno je nastaviti ovakva istraživanja u smi-
slu razumijevanja nastanka aterosklerotskog plaka, te mogućeg usporavanja ili zaustavljanja procesa, te 
prevencije cerebrovaskularnog inzulta.

Ključne riječi: ateroskleroza, adhezijske molekule, stenoza karotidne arterije
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ABSTRACT

Aim To compare two different operative techniques for stress uri-
nary incontinence in women, transvaginal tape obturator (TVT-O) 
and retropubic transvaginal tape (TVT). 

Methods The study included 63 women, of which 32 received 
TVT-O and 31 were treated with TVT. Follow-up for all patients 
was done after 1, 3, 6 and 12 months, and yearly thereafter. Each 
visit included objective evaluations (post-voig residual and stress 
test).

Results The average operating time was 13.19±3.72 minutes in 
TVT-O group and 26.92±4.77 minutes for TVT. Average time of 
catheter removal was 1.19±0.4 and 1.26±0.44 for TVT-O and TVT, 
respectively. Average hospital stay was 2.38±0.75 days in TVT-O 
group and 2.03±0.91 for TVT. Appearance of complications such 
as trauma of urethra, bladder perforation, injury of vessels, hema-
toma and wound infection were not registered. Two (6.3%) of the 
patientswho underwent TVT-O had urinary infection. One (3.1%)
of the patients who underwent TVT-O had pelvic pain. De novo 
urgency appeared in five(15.6%)patients for TVT-O and in four 
(12.9%) patients for TVT. The success rate in TVT-O group was 
90.6% and 90.3% for TVT. 

Conclusion Both procedures had very high success rate, with a 
low rate of perioperative and late postoperative complications. 

Key words: TVT, TVT-O, surgery, objective success
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INTRODUCTION

Stress urinary incontinence (SUI) is a common 
pathological condition affecting women, with 
prevalence rates ranging from 12.8% to 46.0% 
(1). It is defined as unintentional loss of uri-
ne from the urethra that occurs during physical 
activity such as coughing, sneezing, laughing, 
or exercise. Many different surgical approaches 
for treatment of SUI have been suggested with 
varying degrees of success. Ulmsten described 
the tension-free vaginal tape (TVT) in 1996 (2). 
Delorme described a new mid-urethral sling 
using an outside-in transobturator approach, 
where the tape is inserted through the skin and 
the obturator foramen into the vagina obturator-
transvaginal tape(TOT) (3). DeLeval developed a 
similar approach in 2003, where the tape is inser-
ted inside-out from vagina through the obturator 
foramen and the skin transvaginal tape obturator 
(TVT-O) (4). Both techniques were designed to 
avoid the retropubic passage and thus reduce the 
risk of urethral and bladder injuries.
The aim of the present study was to compare effi-
cacies and complication rates of TVT and TVT-O 
in the treatment of stress urinary incontinencein 
females.This study will give useful information 
to urologists and gynecologists regarding surgi-
cal treatment of stress urinary incontinence.

PATEIENTS AND METHODS

In this retrospective study two clinic participa-
ted, namely, the Clinic of Urology and Institute 
of Obstetrics and Gynecology, Clinical Center of 
Serbia, Belgrade. Informed consents were obta-
ined from all the patients with simple SUI pri-
or to operation, 31 of whom were treated with 
the TVT procedure in the Clinic of Urology and 
32 with the TVT-O procedure in the Institute of 
Obstetrics and Gynecology from January 2010 to 
February 2012.
The patients were assigned to two groups in a 
non-randomized manner, according to operative 
prevalence of each institution.
Inclusion criteria were isolated SIU (according to 
the International Continence Society classification) 
(5), indication for surgical treatment of SIU, posi-
tive cough stress test (cough stress test was perfor-
med in sitting and upright position after filling of 
the bladder through the catheter  with sterile liquid 

until capacity of at least 300 mL) and at least 25 ye-
ars of age. Exclusion criteria were a higher than the 
first stage urogenital prolapse (POP-Q ICS), con-
comitant pelvic organ prolapse surgery, concomi-
tant hysterectomy, previous incontinence surgery 
and previous radiation therapy of the pelvis.
The transvaginalmid-urethral sling TVT (Gyne-
care TVT, Ethicon, USA) was inserted into 31 
patients and 32 patients received the inside-out 
transobturatormid-urethral sling TVT-O (Gyne-
care TVT Obturator System, Ethicon, USA). The 
TVT and TVT-O procedures were performed as 
previously described in detail by Ulmsten (2) and 
de Leval (4), respectively. Cystoscopy was per-
formed in the TVTgroup upon each retropubic 
pass of TVT needle. All surgeons involved were 
experienced in the field of the urogynecology and 
well trained in TVT and TVT-O surgery. 
The procedures were performed in local, regional 
and general anesthesia. Prophylactic antibiotics 
were given 1 hour before of the operation, a sin-
gle dose of cefuroxime 1.5g.
In both groups a bladder catheter was kept in pla-
ce for 24 hours. After catheter removal, patients 
were instructed to urinate three times before a 
bladder scan was performed to measure post voi-
gresidual (PVR). When the PVR was greater than 
100mL or there was complete retentiuon, a Foley 
catheter was inserted for further 24 hours. Pati-
ents were discharged when residual urine volume 
was less than 100 mL.
Follow-up for all patients was done at 1, 3, 6 and 
12 months and yearly thereafter and each visit 
included objective evaluations. The objective 
surgical outcomes were evaluated by the cough 
stress test as cured or failed. Those who were 
considered “cured” showed negative results and 
no reports of urine leakage during stress; those 
who were defined “improved” did not leak during 
the cough stress test but presented occasional uri-
ne leakage during stress, which did not influence 
their daily activities or require further treatment; 
those who failed to meet the criteria above were 
considered to have had a “failed” treatment (6). 
All results are presented as mean ± standard de-
viation (SD), median (minimum-maximum) or 
frequency (%). Variables were compared usingf-
the Student`s T test and χ2test. All p values less 
than 0.05 wers considered significant.

Argirović et al. Female stress urinary incontinence: TVT vs. TVT
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RESULTS

No patients were lost on the follow-up at the 1-, 
6- and 12-monts follow-up intervals. Some de-
mographics characteristics of both groups of pa-
tients were presented in Table 1.

there was no statistically significant difference. 
There were no other complications, such as wo-
und infection, intravesical or intraurethral tape 
protrusion (Table 3).

Characteristics TVT-O TVT p
Age, years 54.44±12.7 57.29±10.11 0.329
Parity 2 (1-3) 2 (0-5) 0.192
Menopause 23 (71.9%) 20 (64.5%) 0.530
Comorbidity 19 (59.38%) 14 (45.16%) 0.259

Table 1.Sociodemographic characteristics of patients

TVT, retropubictransvaginal tape; TVT-O, transvaginal tape obturator

TVT-O TVT p
Anesthesiatype
spinal 8(25.0%) 31(100%)
local 2(6.3%) 0 <0.001
general 22(68.8%) 0
Duration of procedure (minutes) 13.18 ± 3.72 26.93 ± 4.77 0.001

Table 2. Operative characteristics of patients

TVT, retropubictransvaginal tape; TVT-O, transvaginal tape obturator

Parameter TVT-O TVT p
Objective success of the operation 29(90.6%) 28(90.3%) 0.967
Average time of catheter removal, days 1.19±0.40 1.26±0.44 0.508
Hospital stay 2.38±0.75 2.03±0.91 0.108
Postoperative retention 2 (6,3%) 3 (9.7%)
Urinary tract Infection 2 (6,3%) 0
Pelvic pain 1(3.1%) 0 0.321
De novo urgency 5 (15.6%) 4 (12,9%) 0.759
Wound infection 0 0 -
Intravesical or intraurethral tape 
protrusion 0 0 -

Table 3. Postoperative outcome and complications

TVT, retropubictransvaginal tape; TVT-O, transvaginal tape obturator

The mean operating time was 13.19±3.72 minu-
tes and 26.9±4.77 minutes for TVT-O and TVT, 
respectively (Table 2).  There was also a signifi-
cant difference in the type of anesthesia used. In 
the TVT group all patients had regional anesthe-
sia, but in the TVT-O group two (6.2%) had local 
anesthesia, eight (25%) had regional anesthesia 
and 22 (68.8%) had general anesthesia.

There were no major perioperative complications 
such as bladder perforation, urethral injury, vagi-
nal wall laceration during the scissor dissection, 
nerve injury, bowel injury, significant blood loss 
and symptomatic hematoma. 
After catheter removal, the PVR was greater 
than 100mL in three (9.7%) patients after TVT 
and in two (6.3%) after TVT-O. Average time of 
catheter removal was 1.19 days in the TVT-O 
group and 1.26 days in the TVT group. Mean 
hospital stay in the TVT-O group was 2.38±0.75 
days, while in the TVT group it was 2.03±0.91 
days. These differences were not statistically si-
gnificant. Only one (3.1%) of the patients from 
the TVT-O group reported pelvic pain, while this 
complication was not reported in the TVT gro-
up. De novo urgency occurred in five (15.6%) 
and four (12.9%) patients in the TVT-O and 
TVT group, respectively. Two (6.3%) patients 
in the TVT-O group had urinary tract infection 
(UTI) that required antibiotic treatment, while 
there was no UTI in TVT group. In terms of UTI 

All patients had a follow-up of at least one year. 
In the TVT group the objective success rate of the 
operation was 90.3%, while in the TVT-O it was 
90.6%, at one year follow-up. Objective respon-
se classified as “improved” was not reported in 
any of our patients. Otherwise, 3 patients in each 
group had objective failure following operation.  

DISCUSSION

This study conducted by two institution compa-
red two relatively new procedures, which have 
been performed for the past eight years in Bel-
grade, e.g., objective success of the procedure, 
perioperative and postoperative complications up 
to one year. Both groups of patients had similar 
demographic characteristics. 
Our study assessed objective success of the two 
procedures (TVT vs. TVT-0), which included ne-
gative stress test and residual urine less than 100 
mL. In both our groups success rate was very high. 
The, reason for this may be our inclusion criteria 
(isolated SUI, no previous surgery or radio thera-
py in pelvis and no concomitant pelvic disorders). 
Groutz et al. found t 5-year cure rate of 74% in the 
group of 61 women who had undergone TVT-O, 
but the authors did not exclude women with mixed 
urinary incontinence (7). Latthe et al. presentedhin 
a prospective multicentric study that objective su-
ccess rate for TVT goes from 83.9% to 100% and 
for TVT-O from 85.7% to 97.6% (8). 
Mean operating time was significantly longer in 
the TVT group. This difference could be attribu-
ted to the need for cystoscopy during the TVT 
procedure. Liapis et al. used cystoscopy during 
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the TVT-O procedure and the operating time was 
nearly similar to TVT (9).
In both groups average time of catheter removal 
and hospital stay was short. There was no statisti-
cal difference. These data presented that hospital 
stay after both procedures was short, so patients 
could quickly go back to their normal activity. 
Sola et al. established four times longer hospital 
stay for TVT (10).   
There were no injuries of bladder or urethra in 
any of the groups of patients. Bladder perforation 
is most common with the TVT procedure, with 
an incidence of 0.7-24% reported in literature 
(11), although there are reports of this compli-
cation after obturator slings (12,13). Tamussino 
et al. showed a low rate of suchcomplications in 
their study, which included 2541 patients, finding 
10 bladder and 2 urethral injuries (14). There is 
also a report from the FDA MAUDE database pu-
blished by Deng et al that found 14 unrecognized 
bladder perforations and 7 unrecognized urethral 
injuries, this paper included 11,806 patients (15). 
Morey et al. recommended intraoperative cystos-
copy when performing obturator slings in case of 
extensive pelvic surgery or when needle passage 
is difficult and suggest that the smaller helical 
needle may provide a higher safety margin for 
avoiding pelvic organs (16). 
We did not identify any serious intraoperative 
bleeding or appearance of postoperative hema-
toma in both of groups. Previous studies have 
shown, although the TVT procedure is partly a 
blind one, the risk of severe perioperative blee-
ding (>500ml) and hematoma formation in the 
Retzius space is rare (0.9-2.5%) (17). 
Midurethral slings can be complicated with po-
stoperative bladder outlet obstruction. The litera-
ture presented percentage of voiding difficulties 
after TVT from 1.4% to 9% and for TVT-O it was 
from 3% to 13% (18). In our study, postoperative 
retention was similar in both groups and without 
statistically significant difference. All cases with 
postoperative retention were treated conservati-
vely and with intermittent catheterization, within 
24h. Although, there are some data in literatu-
re that presented a higher risk of postoperative 
retention 1 day after surgery in TVT-O patients 
compared to TVT patients (6.6% vs. 2.7%, res-
pectively) (19). 

Vaginal erosion did not occurd in any of the pa-
tients from the two groups. Deval et al. reported 
higher incidence of vaginal erosion in TVT-O 
patients compared to TVT patients (13.8% vs. 
0.7%, respectively) (20).  
Our study did not show statistical difference re-
garding UTI. Rates of UTI after sling procedures 
vary widely and are reported in the literature to 
range from 4% to 43% depending on the defini-
tion used to diagnose infection (21-23). Ingber et 
al. published that patients with a UTI after surge-
ry were more likely to have a higher preoperative 
PVR than those without a UTI (24). 
Pelvic pain is late complication for both of the 
procedures, our results are presented in table 3. 
Laurikainen et al. presented that this complicati-
on appears more often after TVT-O, 16%, while 
it appears in 1.5% of cases after TVT (25). TVT-
O trocars pass through the groin muscles during 
insertion, which explains their significant risk of 
postoperative thigh and groin pain.   
De novo urgency is a common complication 
of both procedures that occurred in both of our 
groups with no significant difference. Ballert et 
al. reported incidence of de novo urgency after 
TVT from 0.2% to 15%, while after TVT-O it 
was from 2.1% to 13.9% (26). Transobturator 
tape provides a less circumferential compression 
of the urethra, which may lead to fewer posto-
perative bladder irritation symptoms (27). Altho-
ugh, according to Deval et al., the frequency of 
de novo urinary urgency was three times higher 
with TVT then with obturator slings and is linked 
to changes in paraurethral collagen metabolism 
and sclerosis around the prolene tape (20). 
The results reported in this paper can be consi-
dered as preliminary. Therefore, the limitations 
of our study include a relatively small number of 
patients with SUI submitted to two different mo-
des of operative treatment and a short period of 
postoperative follow-up. 
Both procedures are very safe, with a low rate 
of perioperative and late postoperative compli-
cations. Objective success is very high for both 
procedures. It takes less time to perform TVT-O 
compared to TVT procedure. Both procedures 
are minimally invasive and hospital stay is short, 
so patients can go back to normal life shortly af-
ter the surgery. 
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Hirurško lečenje urinarne stres inkontinencije kod žena: retropubična 
transvaginalna traka vs. obturatorna transvaginalna traka
Aleksandar Argirović1, Cane Tulić2, Rajka Argirović3, Uroš Babić4, Biljana Lazović5, Ðorđe Argirović6
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SAŽETAK

Cilj Uporediti dve različite hirurške metode u rešavanju stres urinarne inkontinencije kod žena: retropu-
bična transvaginalna traka (TVT) vs. obturatorna transvaginalna traka (TVT-O). 

Metode Studijom su obuhvaćene ukupno 63 žene; od toga je kod 32 urađen TVT-O, a kod 31 je rađen 
TVT. Pacijentkinje su kontrolisane nakon mesec dana, tri i šest meseci, a potom godišnje. Na kontrol-
nim pregledima pacijentkinjama je rađena proba na stres i merenje rezidualnog urina kateterizacijom. 

Rezultati Prosečno vreme trajanja intervencije iznosilo je 13.19 ± 3.72 minute, a za TVT 26.92 ± 4.77 
minuta. Prosečno vreme nošenja katetera iznosilo je 1.19 ± 0.4 dana za TVT-O, a za TVT 1.26 ± 0.44 
dana. Prosečno vreme trajanja hospitalizacije iznosilo je 2.38 ± 0.75 dana za TVT-O, a za TVT 2.03 ± 
0.91 dana. Pojave komplikacija, kao što su povreda uretre, perforacija bešike, povreda krvnih sudova, 
intrahospitalne infekcije, kao i pojave hematoma, nisu ustanovljene ni kod jedne operisane pacijentki-
nje. Dve (6,3%) pacijentkinje, kojima je rađen TVT-O, imale su pojavu urinarne infekcije. Jedna (3,1%) 
pacijentkinja, kojoj je rađen TVT-O, imala je pojavu bola u predelu male karlice. De novo urgencija 
pojavila se kod 5 (15,6%) pacijentkinja kojima je rađen TVT-O i kod 4 (12,9%) pacijentkinje kojima je 
rađen TVT. Uspešnost operacije za TVT-O iznosila je 90,6%, a za TVT 90,3%.

Zaključak Obe metode pokazale su visoku stopu uspešnosti, s malom učestalošću perioperativnih i 
kasnih postoperativnih komplikacija.  

Ključne reči: TVT-O, TVT, operativno lečenje, objektvna uspešnost



326

ORIGINAL ARTICLE

Clinical relevance of IL-10 gene polymorphism in patients with 
major trauma

Vasilije Jeremić1,2, Tamara Alempijević1,3, Srđan Mijatović2, Vladimir Arsenijević2, Nebojša Ladjevic4, 
Slobodan Krstić1,2

1School of Medicine, University of Belgrade, 2Clinic for Emergency Surgery, 3Clinic for Gastroenterology and Hepatology, 4Center for 

Anesthesiology and Reanimation; Clinical Center of Serbia; Belgrade, Serbia

Corresponding author:

Tamara Alempijević

Clinic for Gastroenterology and 

Hepatology, Clinical Center of Serbia 

Dr. Koste Todorovića St. 2, 

11000 Belgrade, Serbia 

Phone: +381 11 362 8582; 

Fax: +381 11 362 8582;

E mail: tamara.alempijevic@med.bg.ac.rs

Original submission: 

02 February 2014; 

Revised submission: 

02 March 2014; 

Accepted: 

16 April 2014.

Med Glas (Zenica) 2014; 11(2):326-332

ABSTRACT 

Aim To assess IL-10 serum concentration according to outcome of 
severe trauma treatment and influence of short nuclear polymorp-
hism (SNP) 1082G/A within IL-10 gene on treatment outcome of 
patients with severe trauma.

Methods Forty-seven patients with major trauma were prospec-
tively recruited, and they were divided into two groups according 
to outcome (survivors and non-survivors). The IL-10 gene poly-
morphisms were genotyped using restriction fragment length po-
lymorphism  analysis. Serum IL-10 levels were determined with 
enzyme-linked immunosorbent assay. Association between IL-10 
serum concentration, IL-10 SNP type and IL-10 serum concentra-
tion in groups of patients with different SNPs  with outcome after 
severe trauma was evaluated. 

Results Mean age of patients was 35.53±14.53 years. The major 
mechanism of injury was traffic, and the mean injury severity sco-
re was 35.47±11.23. Despite higher values of IL-10 serum con-
centrations in patients with lethal outcome, the difference was not 
statistically significant. In 40 (85%) patients no gene polymorphi-
sm for IL-10 was recorded. No statistical significance in frequen-
cy of IL-10-1082 gene polymorphism was observed between the 
patients with different outcomes of polytrauma. No statistically 
significant difference in IL-10 values was evidenced between the 
subjects with and without polymorphisms in any of the observed 
times of measurement, although a trend toward the higher values 
may be observed in patients with polymorphism in heterozygous 
form.

Conclusion The patients with IL-10 SNP gene polymorphism 
despite no proven statistical significance appeared to have higher 
values of IL-10 and consequently worse outcome.

Key words: interleukin 10, genetic association, IL-10 SNP 
-1082G/A, outcome
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INTRODUCTION

Trauma causes a complex metabolic, hormonal, 
and cytokine response. “Whole-body inflamma-
tory syndrome” is guided by a complicated sy-
stem of cellular interactions and mediators aimed 
at induction of recovery and control of foreign 
organisms. In certain cases of severe trauma, the 
process of inflammation becomes uncontrolled, 
leading to injuries of the initially intact vital ti-
ssue (1). Due to involvement of numerous com-
plex mediators and cell systems, interpretation of 
these multiple interactions and their changes that 
occur over time is highly complicated (2,3). 
Cytokines are peptide hormones released by leu-
kocytes and macrophages and they are highly im-
portant mediators due to their occasionally toxic 
systemic effects. Precisely regulated homeostasis 
of the pro- and anti-inflammatory cytokines con-
trols body response to a trauma. Each imbalance 
causes either hyperinflammatory state, which is 
frequently observed in the early post-traumatic 
period, or severe immunosuppression, which is 
described in a later period after trauma or sepsis 
(4). Significance of the inflammatory mediators 
has been documented in numerous retrospective 
and prospective studies, although the published 
studies were mostly focused on sepsis, while the 
presented results recording patients with polytra-
uma remained controversial (5,6). Namely, clear 
difference was evidenced in response between 
the patients with tissue injuries accompanied by 
significant blood loss and those without bleeding 
(7). Major pro-inflammatory cytokines, such as 
IL-1, IL-6, IL-8 and TNF-α have been investi-
gated in numerous studies, while the role and 
significance of antiinflammatory cytokines, such 
as IL-4, IL-10, IL-13 or TGF-β, which suppress 
production of pro-inflammatory cytokines are sti-
ll subject of interest of numerous researchers (8). 
As for the third group of cytokines, endogenous 
receptor antagonists (IL-1ra) or soluble cytokine 
receptors, such as sTNFr, it was evidenced that 
they underwent up-regulation after trauma and 
influenced regulation of the pro-inflammatory 
cytokines as well (9-11).
Genes coding inflammatory mediators contain a 
large number of gene variants, that is, polymorp-
hisms that may have either minor or major functi-
onal consequences on expression and/or function 
of the proteins (12,13). According to their type, 

some of the variants include single nucleotide po-
lymorphism (SNP), short tandem repeats (STR), 
and variable non-tandem repeats (VNTR). 
Despite improvement in treatment of patients 
with severe trauma, the mortality rate is still high.  
The aim of this study was to assess IL-10 serum 
concentration according to outcome of severe 
trauma treatment and influence of SNP (polymor-
phism) -1082G/A within IL-10 gene on treatment 
outcome of patients with severe trauma.  We in-
tended to analyze the value of genetic screening 
in changing the process of clinical practice

PATIENTS AND METHODS

Forty-seven severely injured patients were in-
cluded in this prospective study conducted in the 
Clinic for Emergency Surgery, Clinical Center 
of Serbia. The data were collected in the period 
between January and August  2012. Only pati-
ents without pre-existing chronic diseases, not 
receiving medications, and without penetrating 
injuries were included. All the patients were ad-
mitted to the Intensive Care Unit due to severi-
ty of the trauma. The patients were assigned an 
Injury Severity Score (ISS) (14) by independent 
evaluators. Exclusion criteria were age of <18 
years or >65 years, admission >8h after trauma 
or secondary admission, penetrating injuries, and 
any chronic illnesses. Injuries of various body 
regions (head and neck, face, thorax, abdomen, 
extremities, and skin) were classified by using 
the Abbreviated Injury Scale (AIS) (14). The cli-
nical course was monitored prospectively in all 
patients. Patients requiring surgical intervention 
received standard surgical care and postoperative 
intensive care. 
Blood samples were drawn within 24 h after ad-
mission (designated day 1) and on subsequent 
days (24, 48, 72 hours and 7days) of hospitaliza-
tion. Blood (9 mL) was collected in plastic tubes 
(NH4-heparin tube; Sarsted, Nümbrecht, Ger-
many) along with the routine baseline laboratory 
work-up and was immediately used for stimula-
tion ex vivo.
In order to obtain cytokine levels from blood 
samples, plasma was separated by centrifugati-
on, and the sample was frozen instantaneously 
and stored at -70°C. Sample processing took 
approximately 30 min. The cytokine levels were 
determined through ELISA technique by using 
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Quantikine commercially available kits (R&D 
Systems Inc, Minneapolis, USA; QIAampD-
NA Mini Kit, Qiagen GmbH, Hilden, Germany) 
were used for genetic analysis. For the described 
polymorphism analyses -1082 G/A primer was 
used.  Normal genetic variant was GG. Presence 
of GA was marked as heterozygous polymorphi-
sm, and AA as homozygous polymorhism. The 
genetic analyses were performed by Polymerase 
Chain Reaction-Restriction Fragment Length Po-
lymorphism (PCR-RFLP). This method involves 
PCR amplification of DNA segments that have 
such polymorphisms, digestion of the resulting 
PCR products by means of restriction enzymes 
and analysis of the obtained digestion products 

by polyacrylamide gel electrophoresis, which is 
presented in figure 1 (15). 
This study received an approval from the Ethical 
Committee of the School of Medicine, University 
of Belgrade. All patients included in this study 
gave their written informed consents. In case of 
unconsciousness of the patient, informed consent 
was obtained from patients relatives, who were 
instructed about the purpose of the study.  
Descriptive data for all groups and variables were 
expressed as mean ± standard deviation (SD), 
mediana, minimum and maximum for continuo-
us measures, or percent of a group for discrete 
measures. Categorical data were analyzed using 
the Pearson chi-square test. A normal distribution 
was tested using the Kolmogorov-Smirnov test. 
If the data were normally distributed, the t-test 
was used. Non-parametric data were analyzed 
using the Mann Whitney U test, and Fridman test. 
Differences were considered significant when the 
p value was less than 0.05 (p<0.05).

RESULTS 

Demographic features and clinical characteristics 
of patients are presented in Table 1. The patients 
are stratified according to outcome. The main 
mechanism of injury was by vehicle, 25 (53.2%). 
The mean ISS for all included patients was 35.47, 
and the score was statistically significantly hi-
gher in patients with lethal outcome (40.10 and 
31.73, respectively). 
Values of IL-10 with statistical significance drop-
ped during the measurement time in patients with 
lethal outcome (p=0.000), as well as in the gro-
up of patients who survived the inflicted injuries 
(p=0.000). 

All Survivors Non-survivors Significance
Age 35.53+14.53 (32; 18-65) 34.65+13.41 (31.0; 18-61) 36.62+16.08 (33.0; 18-65) 0.659
Sex  (M/F) 32/15 17/9 15/6 0.659

Mechanism of 
injury n (%)

Vehicle 25 (53.2%) 14 (53.8%) 11 (52.4%)

0.609
Pedestrian 5 (10.6%) 2 (7.7%) 3 (14.3%)
Motorcycle 7 (14.9%) 3 (11.5%) 4 (19.0%)
Fall 8 (17.0%) 5 (19.2%) 3 (14.3%)
Assault 2 (4.3%) 2 (7.7%) 0 (0%)

ISS (X+SD) (Med; min-max) 35.47+11.23 (34; 21-57) 31.73±9.89 (29; 21-50) 40.10±11.27 (38; 22-57) 0.012

AIS

Head and neck 2.94+1.21 (1-5) 2.33+1.05 (2; 1-4) 3.50+1.09 (4; 1-5) 0.004
Face 2.30+1.16 (1-4) 2.50+1.29 (2; 1-4) 2.17+1.17 (2; 1-4) 0.660
Chest 3.31+0.92 (3; 1-5) 3.17+0.94 (3; 1-5) 3.47+0.91 (3; 2-5) 0.340
Abdomen 3.86+1.17 (4; 2-5) 3.70+1.13 (3; 2-5) 4.07+1.22 (5; 2-5) 0.391
Extremities 2.76+0.70 (3; 2-4) 2.64+0.73 (2.5; 2-4) 2.89+0.66 (3; 2-4) 0.199

Table 1. Demographic features and clinical characteristics of patients with severe trauma

M/F, male/female; ISS, injury severity score; AIS, Abbreviated Injury Scale;

Figure 1. G/A change in promoter region in position -1082. Al-
lele-specific PCR was performed for detection of G/A changes in 
promoter region at position -1082.  In patients without IL10-1082 
polymorphism a fragment of 242 bp is obtained, while in patients 
with the polymorphisms, fragments of 242 bp and 122 bp are 
obtained. In the figure below, number 1 designates the sample 
with present polymorphism, while numbers 2, 3, and 4 designate 
samples without polymorphism.
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Intergroup analysis revealed no statistically si-
gnificant difference in IL-10 value between the 
subjects with different outcomes at any observed 
time of measurement (Table 2). IL-10 values in 
all times of measurements were higher in patients 
with lethal outcome.

in promoter region at position -1082  allele speci-
fic PCR was performed and showed that in pati-
ents without IL10-1082 polymorphism fragment 
of 242 bp was obtained, while in patients with the 
polymorphisms, fragments of 242 bp and 122 bp 
were obtained.

DISCUSSION 

The results of our study  assessed the  role of  
IL-10 serum concentration in patients with  se-
vere trauma treatment and  influence of SNP 
(polymorphism) -1082G/A within IL-10 gene on 
outcome of the  treatment.  Patients were strati-
fied according to outcome to survivors and non 
survivors, with demographic features and clinical 
characteristics. The mean Injury Severity Score 
(ISS) for all included patients was 35.47, and was 
statistically significantly higher in patients with 
lethal outcome. 
In our studied series, no statistically significant 
difference in IL-10-1082 gene polymorphism 
was observed between the patients with different 
outcomes of polytrauma. Polymorphism of the 
gene was found only in the heterozygous form.  
Results of the studies with IL-10-1082 GA pol-
ymorphism are controversial (16). In studies with 
critically ill patients, 1082-GG genotype appe-
ars less frequently in patients with organ failure 
when compared to healthy population (17). Mo-
reover, it was also found that 1082GG genotype 
is associated with significantly less prominent 
organ dysfunction and mortality in critically ill 
patients (16). 
In our study there was no statistically significant di-
fference in IL-10 values between the subjects with 
and without polymorphisms in any of the observed 
times of measurement: on admission, 24h, 48h, 72h 
and 7 days after admission, although a trend toward 
the higher values may be observed in patients with 
polymorphism in heterozygous form. 
IL-10 is a major anti-inflammatory cytokine mo-
dulating pro-inflammatory cytokines, such as 
TNF-α, as well as synthesis of nitrous oxides, 
inflammatory cells apoptosis and suppression 
of macrophage activation (3). IL-10 ameliorates 
pro-inflammatory response in presence of sepsis 
and reduces mortality, which was evidenced in 
some animal studies. In humans, increased IL-10 
value is associated with septic shock, major inju-
ries and more frequent lethal outcomes (4). It was 

Follow up 
period

IL-10  (X±SD; Med; min-max)
Significance

Survivors Non-survivors

 0h 263.9±173.1
(198; 22-500)

336.05±173.01
(350; 62-500) p=0.242

24h 123.44±100.8 
(82.3; 39.8-388)

194.2±174.05 
(129.4; 31.9-500) p=0.119

48h 95.6±78.95
(59.3; 21.3-290)

133.2±121.2
(86.02; 30.4-500) p=0.261

72h 71.96±101.9
(45; 19.1-500)

98.3±118.2
(66.4; 17-500) p=0.063

Day 7 48.87±45.08 
(31.9; 19-206)

63.42±47.1
(43.3; 22-175) p=0.091

Table 2. Il-10 levels measurements according to outcome

IL-10 SNP -1082G/A
Outcome

p
Survivors Non-survivors

No polymorphism-GG 22 (84.6%) 18 (85.7%)
p=0.916Heterozygous 

polymorphism-GA 4 (15.4%) 3 (14.3%)

Table 3. Gene polymorphism incidence according to outcome

Follow up 
period

IL-10 SNP-1082G/A (IL-10 X±SD;
Med; min-max)

p
No polymorphism GG Heterozygous poly-

morphism GA

0h 286.95±169.98
(268.5; 22-500)

351.32±208.14
(500; 67-500) 0.455

24h 164.47±144.42
(129.4;31.9-500)

65.15±20.99
(65.45; 39.8-89.9) 0.183

48h 116.08±103.98
(77.7; 21.3-500)

71.96±12.15
(71.8; 60.2-84.1) 0.989

72h 85.60±113.81
(49.2; 17-500)

58.15±28.79
(53.25; 29.8-96.3) 0.998

Day 7 53.70±42.44
(40; 19-206)

61.10±75.97
(24.7; 20-175) 0.450

Table 4. Cytokine IL-10 levels according to gene polymorphism

The incidence of subjects with IL-10 SNP 
-1082G/A was not statistically significantly diffe-
rent between the groups with different outcomes 
(Table 3). No gene polymorphism was recogni-
zed in 22 (84.6%) survivors, and in 18 (85.7%) 
patients with lethal outcome.  Gene coding IL-10 
and IL-10 SNP -1082G/A gene polymorphism 
were expressed only in heterozygous form, in 4 
(15.4%) and 3 (14.3%), respectively. 

No statistically significant difference in IL-10 
serum concentration was observed between su-
bjects with and without gene polymorphism du-
ring the studied 7-day follow-up period (Table 4). 
In the group of patients with heterozygous poly-
morphism a more pronounced decline of the va-
lues was observed. For detection of G/A changes 
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evidenced that 50-75% of variation in IL-10 pro-
duction is genetically controlled. In IL-10 genes, 
single nucleotide promoter polymorphism (G/A) 
in position 1082 is essential for IL-10 regulation 
(15-17). G-allele homozygotes (-1082GG) have 
higher values of circulating IL-10, higher expre-
ssion of IL-10 mRNK and higher production of 
IL-10 after in vitro stimulation (15). 
IL-10 is essential antiinflammatory cytokine that 
modulates pro-inflammatory cytokines, such as 
TNF-α, as well as synthesis of nitrous oxide, 
apoptosis of the inflammatory cells and suppre-
ssion of macrophage activity (17). It also down-
regulates major histocompatibility complex II 
and expression of costimulatory protein B7 on 
the cell membrane, which reduces bacterial clea-
rance (18,19). IL-10 decreases pro-inflammatory 
response in presence of sepsis and reduces mor-
tality in some animal models (20,21), however, 
the former was not evidenced on other experi-
mental models (22). In humans, increased values 
of circulating IL-10 are associated with septic 
shock (23), severity of injury (24,25) and mor-
tality (26,27). Several common polymorphisms 
were evidenced on IL-10 gene promoters, inclu-
ding -1082 G>A and -592 C>A, which produce 
three haplotypes in Caucasoid population (GCC, 
ACC and ATA). Earlier studies evidenced that in 
vivo production of IL-10 was increased in homo-
zygous GCC haplotypes (28). On the other hand, 
lower incidence of GCC haplotype was found 
in modern Spanish population in comparison to 
Northern and Central Europeans (29). The level 
of iRNK expression was significantly increased 
in individuals carrying GCC/GCC genotype in 
comparison to ATA/ATA. It was reported that 
50-75% of variation in IL-10 production is ge-
ne-controlled (30). Individual analysis of -1082 
genotype, independently from -819/-592 ge-
notype, has proven it to be functionally essential 
SNP (31). High values of serum concentrations 
of IL-10 were found in 21.6% of the population 
(>2pg/mL), although majority of them had low or 
immeasurable concentrations. There was a trend 
toward higher IL-10 values in individuals ho-
mozygous for -1082 genotype (31). Individuals 
homozygous for G allele (-1082GG) have higher 
values of circulating IL-10, higher expression of 
IL-10 iRNK and higher production of IL-10 after 
in vitro stimulation (32-34). It was evidenced in 

the published studies that IL-10 high producing 
1082GG genotype had protective significance for 
reduction of mortality and organ failure in ARDS 
patients, which is consistent with the role of IL-
10 in escalation of the process of inflammation 
and reparation of the damaged lung tissue (35). 
Other studies reported significant or nonsignifi-
cant associations between IL-10 -1082G allele 
and reduction of organ failure, severity of the 
disease of mortality in critically ill patients (34, 
36-38). In non-critically ill patients with pneu-
monia, -1082 genotype is associated with ten-
dency toward development of sepsis and increase 
in mortality (39,40). Diversity of studied popu-
lations of patients may explain the discrepan-
cy. Other studies evidenced protective effect of 
-1082G allele in critically ill patients or in cases 
with meningococcemia associated with marked 
proinflammatory response (37,41). Association 
between the combined Fcγ receptor genotype and 
IL-10  SNP-1082 was also documented in severe 
meningococcal sepsis (16). Increased incidence 
of pneumococcal infections was nor observed in 
a cohort group analyzed by Shaaf et al. (40), i.e., 
patients genetically predisposed for higher pro-
duction of  IL-10 have linear growth on the risk 
of more severe form of pneumococcal diseases 
and the highest risk of onset of septic shock. 
Having in mind the fact that high incidence of 
-1082G allele was found in the population, re-
asonable explanation would be that IL-10 high 
producing  1082GG genotype is not universally 
harmful (35). Namely, in Japanese population, 
no difference was evidenced in mortality rates 
between GG and AA genotypes in septic pati-
ents, although ethic differences in incidence of 
gene polymorphisms were evidenced  as well 
(42). Namely, incidence of -1082G allele is signi-
ficantly lower in Japanese (5.3%) population in 
comparison to white population, where it varies 
between 46 and 51% (32,33). 
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SAŽETAK 

Cilj  Procena vrednosti serumske koncentracije IL-10 u zavisnosti od ishoda lečenja teške povrede i uti-
caj kratkih nuklearnih polimorfizama (short nuclear polymorphism,SNP) 1082G/A na genu koji kodira 
IL-10 na ishod lečenja pacijenata s teškom traumom.

Metode  U ovo istraživanje bilo je uključeno 47 teško povređenih pacijenata koji su, prema ishodu 
lečenja, podeljeni u grupu preživelih i grupu s letalnim ishodom. Analizirana je razlika u vrednostima 
serumske koncentracije IL-10, učestalosti prisustva SNP-a, kao i serumske koncentracije IL-10 u grupa-
ma s prisutnim različitim SNP-ovima i njihov uticaj na tok i ishod lečenja pacijenata s teškom traumom.

Rezultati  Prosečna starost uključenih pacijenata iznosila je 35.53±14.53 godina. Glavni mehanizam po-
vređivanja bio je saobraćaj, a srednja vrednost skora za procenu težine povrede iznosila je 35.47±11.23. 
Iako je uočena veća serumska koncentracija kod pacijenata s letalnim ishodom, ova razlika nije bila 
statistički značajna. Kod 40 (80%) pacijenata nije uočeno postojanje genskog polimorfizma. Takođe 
nije uočena statistički značajna razlika vrednosti u učestalosti pojavljivanja genskog polimorfizma u 
zavisnosti od ishoda lečenja bolesnika s teškom traumom. Nije uočena razlika u serumskim koncen-
tracijama IL-10 u grupama sa ili bez prisutnog polimorfizma, mada su uočene nešto više vrednosti kod 
pacijenata s prisutnim polimorfizmom u heterozigotnoj formi za gen koji kodira IL-10. 

Zaključak  Pacijenti s prisutnim SNP-om za gen koji kodira IL-10, iako bez statistički značajne po-
tvrde, imali su više vrednosti serumskih koncentracija IL-10 što je povezano s letalnim ishodom kod 
pacijenata s teškom povredom. 

Ključne reči: interleukin 10, teška povreda, genski polimorfizmi, genske udruženosti
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ABSTRACT

Aim To analyze the usefulness of five ultrasound parameters (ure-
teral dilatation, renal pelvis dilatation, renal parenchyma width 
reduction, calyceal dilatation, and urothelial reaction) in detecting 
vesicoureteral reflux (VUR).

Methods The study included 101 patients with diagnosed and the-
rapeutically treated urinary infection. The ultrasound examination 
and voiding urosonography (VUS) were carried out according to 
a standard protocol. In the group of patients with proven VUR 
the presence of the indirect ecomorphological signs of VUR was 
evaluated.

Results The referral diagnosis urinary tract infection was present 
at the admission in 53 patients, while the remaining 48 patients 
were admitted with the diagnosis of infectio tractus urinarii reci-
divans. Pathological VUS was found in 53 patients. The ultraso-
und parameter with the highest sensitivity, specificity, and nega-
tive predictive value (77.4%, 79.2%, and 76.0%, respectively) in 
detection of VUR was urethral dilatation, while the parameter with 
the highest positive predictive value (62.5%) in detection of VUR 
was urothelial reaction.

Conclusion In case of ultrasound verification of ureteral dilatation 
or urothelial reaction, especially in if the urinary infection has pro-
ved, it is necessary to exclude the existence of VUR.

Key words: urinary tract ultrasound, ureteral dilatation, urothelial 
reaction
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INTRODUCTION

Urinary tract infections are a common and signi-
ficant problem in the pediatric population and if 
not recognized or inadequately treated they can 
lead to renal scarring with subsequent develo-
pment of hypertension (1). Since the urinary in-
fections are more frequent in the population of 
children with congenital malformations, the task 
of imaging methods is to establish the existence 
of this type of malformations (2). One of the most 
common urinary tract anomalies are the abnor-
malities related to the distal part of the ureter with 
subsequent development of vesicoureteral reflux 
(VUR). In 20-30% of children with the first acute 
urinary infection VUR is also present (3).
According to the National Institute for Health 
and Care Excellence (NICE) guidelines,  ultra-
sound is the first diagnostic method used in the 
evaluation of children with diagnosed urinary 
infection, since it allows simultaneous detecti-
on of morphological changes that occur during 
the urinary infection and possible urinary tract 
abnormalities (4), while the voiding cystouret-
hrography (VCUG) is still the gold standard in 
definitive diagnosis of VUR (5). However, due 
to the fact that VCUG is a method which invol-
ves the use of ionizing radiation, voiding uro-
sonography (VUS) has been increasingly used 
in evaluating VUR in recent years. The VUS 
is primarily used in the evaluation of VUR and 
according to leading experts it is considered 
practical, safe, relatively inexpensive, highly 
sensitive method, which does not use ionizing 
radiation; or in other words, a method closest to 
the ideal screening method for the VUR detecti-
on and grading (6,7).
The aim of our study is to analyze a predictive 
value of each of the five ultrasound parameters 
(ureteral dilatation, renal pelvis dilatation, renal 
parenchyma width reduction, calyceal dilatation, 
and urothelial reaction) in detection of VUR di-
agnosed with VUS.    

PATIENTS AND METHODS

In this prospective study, conducted between 
March and November 2012, 101 children, aged 
2 months to 16 years, who were therapeutically 
treated at the Pediatric Clinic of the Clinical 
Center of University of Sarajevo, for their first 

or repeated urinary tract infections were enro-
lled. The pediatrician, a subspecialist of pedi-
atric nephrology with twenty years of clinical 
experience, diagnosed the presence of urinary 
tract infection in all enrolled patients based on 
clinical status, pathological findings of urinary 
sediment (microscopically detected bacteria in 
urine sediment or >20 leucocytes in urinary se-
diment or positive urinary culture), and patholo-
gical findings of blood analysis (CRP>20 mg/L; 
leucocytes>109/L). 
Also, one of the criteria for enrolling in the 
study was the acquisition of three consecutively 
sterile urine cultures immediately following the 
conclusion of antibiotic treatment which lasted 
from seven to ten days. The day after receiving 
the third consecutive sterile urine culture, the 
patients were sent for ultrasound examinati-
on and VUS. Nineteen (18.8%) patients who 
received parenteral antibiotic treatment were 
hospitalized in the Pediatric Clinic, while the 
remaining 82 (81.2%) patients were treated 
with per oral antibiotics without the need for 
hospitalization.
Given that all the patients were minors, their pa-
rents gave written consents for the examination 
and inclusion in the study.
The ultrasound examination and VUS were 
conducted in a single act; immediately after the 
grey scale ultrasound examination, we procee-
ded with the VUS. 
Exclusion criteria were the patients with incom-
plete laboratory evaluation, patients without 
three consecutive sterile urine cultures immedia-
tely following antibiotic treatment, patients with 
urinary tract operations (deflux - Endoscopic 
injection of Deflux  gel around ureteral opening 
to create a valve function and to treat vesicourete-
ral reflux or classical surgical VUR corrections), 
with anomalies of number of kidneys (agenesia, 
cross-fused ectopia, ren arcuatus) with diagnosed 
glomerulonephritis, and patients with VUS pro-
ven bilateral VUR of different grade. 
All ultrasound and VUS examinations were con-
ducted by one experienced radiologist at the Cli-
nic of Radiology, Clinical Centre University of 
Sarajevo. A prerequisite for performing routine 
gray scale ultrasound of urinary tract and VUS 
were sterile urine culture and signed consent for 
examination by at least one parent.
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Ultrasound examination

Gray scale ultrasound examination of urinary 
tract was performed with routine protocol in su-
pine and prone position. The appearance, shape, 
and thickness of the bladder wall were analyzed 
as well as the appearance and width of the urete-
ral orifice, appearance of ureter, longitudinal dia-
meter of kidneys, appearance and width of renal 
parenchyma and appearance of calyceal system. 
The mandatory part of the examination was the 
estimation of urothelial appearance and thickness. 
Ureteral dilatation was present if the ureter was 
seen as a hypoechoic tube of any diameter, since 
the ureter should not normally be visualized du-
ring ultrasound examination (8). 
Renal pelvis measurements were obtained at the 
widest section of the renal pelvis on transverse 
mid-kidney ultrasound images. Renal pelvis was 
considered dilated if its maximum width was 
over 5 mm (8). 
When assessing the renal parenchyma width, all 
values below 95% confidence interval (CI) for 
the age, were considered as reduced width of re-
nal parenchyma (8). 
Ultrasound visualization of calices was conside-
red as a sign of caliceal dilatation since calices 
are not normally visualized during ultrasound 
examination (9).
Urothelial thickness was mesured at the level 
of renal pyelon. The renal pyelon was imaged 
in transverse and longitudinal planes. A cut-off 
value of 2.0 mm was used to distinguish healthy 
urothelium from pathologicaly thickened urothe-
lium (10). The expression urothelial reaction as 
a sinonime for  thickened urothelium was used.

Voiding urosonography (VUS)

All patients were subjected to three days of antibio-
tic prophylaxis (day before the examination on the 
day of examination and one day after the examina-
tion). Examination was started by placing a cathe-
ter into the lumen of the bladder and its discharge, 
after which the lumen of the bladder under ultra-
sound control was filled with saline. The expec-
ted capacity of the bladder was calculated using 
the following formula: = (age+2) x 30). Once the 
bladder was filled with saline in the amount corres-
ponding to half of the expected bladder capacity, 
the contrast agent (Sono Vue, Bracco, Milan, Italy) 

was applied in the amount of 1mL per filling of the 
bladder. It is the ultrasound contrast agent of the 
second generation consisting of stabilized aqueo-
us suspension of sulfur hexafluoride microbubble 
(SF6) with the phospholipids shell. Its application 
has to be careful and slow to minimize the destruc-
tion of microbubble contrast and to reduce the de-
position of the suspension. The diagnosis of reflux 
is established based on visualization of microbu-
bble in the ureter and pyelon or collecting system. 
The examination was continued during miction to 
assess active vesicoureteral reflux.
Proven VUR was graded into one of three gra-
des (11): grade 1 - contrast in the ureter; grade 
2 - contrast in the ureter, pelvis and calyx, pel-
vis dilatation up to 10 mm, without dilated calix; 
grade 3 - contrast in the dilated pyelon over 10 
mm, widened collecting system, compression on 
renal parenchyma. 

Statistical analysis

Statistical analysis was performed by using a pa-
tient as a unit (two kidneys and two ureters were 
considered as a unit). The detection of unilateral 
or bilateral VUR was considered a positive or 
pathological VUS finding regarding the presence 
of VUR. The study did not include patients with 
diagnosed bilateral VUR of different grade. Re-
search results are presented in tables by absolu-
te numbers and percentages. Statistical analysis 
was performed by the Spearman rank correlation 
coefficient, bivariate logistic regression analysis, 
and the calculation of sensitivity, specificity, po-
sitive, and negative predictive value. 

RESULTS

During the eight-month prospective study a total 
of 101 children, of which 68 (67.3%) were girls 
and 33 (32.7%) were boys, were examined by ul-
trasound and VUS. 
The mean age of patients was 4.2±3.9 years: the 
youngest patient was 2 months old, while the ol-
dest was 16 years old. In terms of age groups, 
the majority of children were 0-3 years (59, 
58.4%), followed by patients aged 5-10 years 
(21, 20.8%), children aged 3-5 years (12, 11.9%), 
while the lowest number of children was older 
than 10 years (nine, 8.9%).     
Referral diagnoses were evaluated only from 
the perspective whether it was the first or se-
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cond infectio tractus urinarii (ITU), or the re-
current urinary tract infection infectio tractus 
urinarii recidivans (ITU recidivans). The majo-
rity of patients (53, 52.5%) were admitted with 
the ITU diagnosis, while the remaining patients 
(48, 47.5%) were admitted with the ITU recidi-
vans diagnosis. 
The VUS finding was normal in 48 (47.5%) pa-
tients, while pathological in 53 (52.5%) patients. 
Of the total number of pathological VUS findings 
the VUR was diagnosed in 38 (71.7%) girls, and 
15 (28.3%) boys. Regarding the VUR grade, the 
largest number of patients with positive findings 
had grade  2.24 (41.5%), and the lowest number 
of patients had grade 1 to 2, which was present 
only in one patient (1.9%) (Table 1).

gative predictive value (40.0%) for the occurren-
ce of VUR (Table 2).

VUR grade Number (%) of patients
1 18 (34.0)
1 - 2 1 (1.9)
2 22 (41.5)
2 - 3 3 (5.7)
3 9 (17.0)
Total 53 (100.0)

Table 1. Classification of positive vesicoureteral reflux (VUR) 
findings in different grades

Ultrasound parametar Sensitivity Specificity PPV NPV
Renal parenchyma width 
reduction 38.1% 43.8% 15.1% 72.9%.

Ureteral dilatation 77.4% 79.2% 30.3% 76.0%
Calyceal dilatation 9.4% 66.6% 23.8% 40.0%
Renal pelvis dilatation 41.5% 37.5% 42.3% 36.7%
Urothelial reaction 56.6% 62.5% 62.5% 66.6%

Table 2. Sensitivity, specificity, positive predictive value, and 
negative predictive value of the five ultrasound parameters in 
the detection of vesicoureteral reflux (VUR)

PPV, Positive Predictive Value; NPV, Negative Predictive Value;

Parameter Odds Ratio (OR) p
Renal parenchyma width reduction 1.443 .511
Ureteral dilatation 11.456 .000
Calyceal dilatation .248 .111
Renal pelvis dilatation .699 .514
Urothelial reaction 1.564 .377
Constant .383 .065

Table 3. Odds ratio of individual parameters

Positive family history regarding the presence 
of VUR was present in 15 patients with normal 
VUS finding, and in 17 patients with diagno-
sed VUR. 
Ultrasound finding of renal parenchyma width 
reduction was noted in 13 patients with normal 
VUS finding, while renal parenchyma width 
reduction confirmed with ultrasound was pre-
sent in eight patients with diagnosed VUR. The 
correlation between the aforesaid ultrasound 
parameter and existence of VUR was not obser-
ved (p>0.05). 
Ten patients with normal VUS finding and 41 
patients with diagnosed VUR had an ultrasound 
finding of ureteral dilatation. Statistically signifi-
cant correlation (rho=0.468; p=0.0001) between 
ureteral dilatation and VUR was observed. 
Sixteen patients with normal VUS finding and 
five patients with diagnosed VUR had an ultra-
sound finding of calyceal dilatation. Though sta-
tistically significant correlation between calyceal 
dilatation and VUR has been observed, this ultra-
sound parameter showed low sensitivity (9.4%), 
relatively high specificity (66.6%), with low po-
sitive predictive value (23.8%), and mediocre ne-

Thirty patients with normal VUS finding and 22 
patients with diagnosed VUR had a positive ul-
trasound finding of renal pelvis dilatation. Statis-
tical analysis did not show significant correlation 
between VUR and renal pelvis dilatation (rho=-
0.116; p=0.222). 
Ultrasound finding of urothelial reaction was 
positive in 30 patients with the diagnosis of 
VUR. This ultrasound finding was present in 18 
patients with a normal VUS finding. Statistical 
analysis revealed the existence of a significant 
correlation between the presence of urothelial re-
action and VUR (rho=0.294; p=0.002) (Table 2). 
By using regression analysis the odds ratio of 
each one of the five studied ultrasound parame-
ters in the detection of VUR was evaluated (Ta-
ble 3). Regression analysis indicated that from all 
observed ultrasound parameters (renal parenchy-
ma width reduction, ureteral dilatation, calyceal 
dilatation, renal pelvis dilatatio and urothelial re-
action) only ureteral dilatation can be considered 
as an independent ultrasound indicator of VUR 
(OR=11.456; p=0.0001). 

DISCUSSION

In our study, VUS was used as a method for detec-
ting VUR. Although this method has been used in 
developed countries in everyday clinical practice 
for many years, in 2012 the Clinic of Radiology 
(Clinical Center of the University of Sarajevo) in-
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troduced this method in routine clinical practice. 
Previously, the diagnosis of VUR was made exc-
lusively by VCUG, a method that involves the use 
of ionizing radiation. Due to the fact that ionizing 
radiation has accumulation effect and is used pre-
dominantly in the pediatric population, the intro-
duction of VUS has even greater value.
Numerous recent studies have demonstrated high 
diagnostic accuracy of VUS which is in the range 
of 78-96% in detection of VUR in comparison 
with the conventional method, e.g., VCUG. As a 
conclusion of these results, VUS is increasingly 
becoming the primary imaging modality in the 
VUR evaluation. It is important to note that VUS 
is still not sufficiently accurate in the evaluation 
of urethra in boys (12).
Our data related to the predominance of VUR in 
girls is consistent with data from literature (13). 
Given the existence of correlation between urinary 
infection and VUR (14), and taking into account 
that ultrasound imaging is the first diagnostic met-
hod used in diagnostic algorithm for urinary tract 
infections in the pediatric population (4), we deci-
ded to analyze the usefulness of ultrasound criteria 
obtained during routine gray scale ultrasound exa-
minations of the urinary tract in detecting VUR. A 
review of the available literature shows that a num-
ber of authors have analyzed the common overall 
sensitivity, specificity, positive predictive value, 
and negative predictive value of ultrasound para-
meters indicative of the presence of VUR. They 
concluded that these parameters cannot be used in 
daily practice in detecting VUR due to low sensiti-
vity and specificity, and low positive and negative 
predictive value (15,16). The results of our study 
indicate that ultrasound parameters such as reduc-
tion of renal parenchyma width, calyceal dilatation, 
and renal pelvis dilatation observed individually 
are not sufficiently sensitive and specific in detec-
ting VUR, which is consistent with the results of 
other authors (15,16). Pyelocaliceal dilatation is 
most commonly a consequence of subpelvic ste-
nosis which is primarily caused by congenenital 
abberant vessels or fibrous bands and congenital 
ureteropelvic junction stenosis (17). The most co-
mmon cause of renal parenchyma width reduction 
in pediatric patients is hydronephrosis. In this gro-
up of patients, the majority of cases of hydronep-
hrosis is caused by anatomic abnormalities, inclu-
ding urethral valves or stricture, and stenosis at the 

ureterovesical or ureteropelvic junction (17). Since 
the renal pelvis dilatation, calyceal dilatation, and 
renal parenchyma width reduction are the charac-
teristics of only high grade VUR (11), and the fact 
that in our research high grade VUR was detected 
only in minority of participants, the poor statistical 
correlation between  those three ultrasound para-
meters and VUR was expected. 
In the case of ureteric dilatation, we found a stati-
stically significant correlation between this ultra-
sound parameter and the existence of VUR, with 
high sensitivity, specificity, and high positive, 
and negative predictive value. This result corres-
ponds to the results found by Leroy et al. (8). 
The ultrasound parameter that we consider to be a 
possible indicator of the presence of VUR in our 
study was the urothelial reaction. According to the 
literature, urothelial reaction is the response to an 
acute or recurrent urinary tract infection. Urotheli-
al reaction, or urothelium thickened, is the respon-
se to inflammation. It can be present in both acute 
or recurrent urinary tract infection and cannot be 
used to distinguish acute from chronic inflammati-
on of the urothelium (10). Through reviewing the 
available literature, we could not find any study 
that analyzed correlation between this ultrasound 
parameter and the existence of VUR. In our study, 
we observed the existence of significant correla-
tions between the presence of urothelial reaction 
and the presence of VUR. However, statistical 
analysis showed that the ultrasound parameter of 
urothelial reaction cannot be designated as a cha-
racteristic of VUR, given that the same is common 
finding in urinary tract infections that are not asso-
ciated with the presence of VUR.
Our results suggest that among all five studied 
ultrasound parameters, ureteral dilatation is sta-
tistically the most significant predictor of VUR, 
followed by urothelial reaction, renal parenchy-
ma width reduction, and renal pelvis dilatation 
respectively. In case of ultrasound verification 
of ureteral dilatation or  urothelial reaction, es-
pecially in case of prooven urinary infection, it is 
necessary exclude the existence of VUR.
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Sarajevo, Bosna i Hercegovina

SAŽETAK
Cilj  Analizirati korisnost pet ultrazvučnih parametara (dilatacija uretera, dilatacija šijelona, redukcija širine 
parenhima bubrega, kalicealna dilatacija i realcija urotela) u detekciji vezikoureteralnog refluksa (VUR).
Metode  U studiju je bio uključen 101 pacijent s dijagnosticiranom i terapeutski tretiranom urinarnom 
infekcijom. Ultrazvučni pregled i ultrazvučna mikciona cistografija (UMCG) urađeni su prema stan-
dardnom protokolu. U skupini pacijenata s dokazanim VUR-om analizirano je prisustvo indirektnih 
ehomorfoloških znakova VUR-a.
Rezultati  Uputna dijagnoza urinarna infekcija bila je prisutna kod 53 pacijenta pri prijemu, dok je ostalih 
48 pacijenata primljeno pod uputnom dijagnozom infectio tractus urinarii recidivans. Nalaz UMCG-a bio 
je patološki kod 53 pacijenta. Ultrazvučni parametar s najvećom senzitivnošću, specifičnošću i negativ-
nom prediktivnom vrijednošću (77.4%, 79.2%, odnosno 76.0%) u detekciji VUR-a bila je dilatacija urete-
ra, dok je parametar s najvećom pozitivnom vrijednošću (62.5%) u detekciji VUR-a bila reakcija urotela.
Zaključak  U slučaju ultrazvučno verificirane dilatacije uretera ili reakcije urotela, osobito ukoliko je 
dokazana urinarna infekcija, neophodno je isključiti postojanje VUR-a.
Ključne riječi: ultrazvuk urotrakta, dilatacija uretera, reakcija urotela
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ABSTRACT

Aim To determine the influence of independent predictors (nuclear 
grade, patient’s general condition, tumor size) on survival of pati-
ents suffering from renal cancer. 

Methods The study included 158 patients treated for renal pa-
renchymal carcinoma in the period between 01. 01. 1998 and 31. 
12. 2011. The patients’ general condition was evaluated using the 
ECOG staging system. Nuclear grade (NG) was assessed by the 
Fuhrman criteria. Prognostic factors were tested applying the Cox 
regression analysis and based on the significance independent pre-
dictors were determined.

Results The total survival rate of patients with renal parenchy-
mal carcinoma was 81.2% after one year, 77.6% after 5 years and 
70.4% after 10 years. In patients with NG 1 the survival rate after 
5 years was 100%, whereas the survival in patients with NG2, 3 
and 4 was 98%, 48% and 0%, respectively. The survival rate in 
patients with ECOG 0 and 1 after 5 years was 100%, while in 
patients with ECOG 2 and 3 stage of the disease the survival rate 
was 68% and 25%, respectively. In patients with a tumor node less 
than 40 mm, ten-year survival rate was100%, whereas the ten-year 
survival rate in patients with the tumor node sized 40 to 70 mm 
was 87%, and in patients with the tumor node over 70 mm ten-year 
survival rate was 66%. 

Conclusion Multivariate analysis has established that the size of 
the tumor node, patient’s general condition and nuclear grade are 
independent predictors of disease outcome. 

Key words: renal cancer, survival, predictors.
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INTRODUCTION

Renal cell carcinoma (RCC) is ranked the ninth in 
Europe according to its prevalence, with 66,000 
newly detected cases, and 39,000 fatal outcomes 
annually (1). Determining prognostic factors of 
survival for patients with RCC would be valua-
ble in directing therapy and interpreting results 
of clinical trials. Clinical trials that include survi-
val as an end point must account for prognostic 
factors to assure that treatment outcomes can be 
ascertained (2). Also, an assessment of patients’ 
survival benefits both patients and physicians in 
clinical management (2).
According to a retrospective epidemiological 
study of renal cancers conducted in Zenica-Do-
boj region during the1998-2011 period (3), we 
investigated if manner of detection, clinical sta-
ge and histopathological type of the tumor met 
the criteria for independent predictors for the 
prognosis of renal cancer outcome, and negati-
ve result was found. In this paper we analyzed 
a correlation of tumor node size, nuclear grade 
(NG), and ECOG stage of patients with survival 
rate and determined the role of these parameters 
as criteria for independent predictors.

PATIENTS AND METHODS

The research was conducted in Cantonal Hospital 
Zenica, Bosnia and Herzegovina (B&H), a large 
913-bed secondary hospital that serves 400,000 
inhabitants of Zenica-Doboj Canton, as well as 
the patients from other cantons as required. 
This retrospective study included 202 patients 
with diagnosed renal cancer in the period between 
01. 01. 1998 and 31. 12. 2011. The study inclu-
ded 158 patients with renal parenchymal carci-
noma confirmed by histopathological diagnosis, 
who regularly reported for control examinations. 
Forty-four patients whose death was not related 
to the cancer, those who had been treated with 
immunotherapy and chemotherapy, and patients 
with inadequate documentation were excluded.  
The patients’ average age was 57.5±11.1 years. 
There were 90 (57%) male, and 68 (43%) fema-
le patients. In 90 patients laparotomy was used 
as a surgical procedure, whereas 68 patients un-
derwent lumbotomy. Total survival of patients 
with renal parenchymal carcinoma was 97.5% 
after one year, 89.5% after 5 years and 80.6% af-
ter 10 years. Median follow-up was 87 months.

The study was approved by the Director of the 
Zenica Cantonal Hospital.
All the patients included in the research were di-
vided based on the cancer type and nuclear gra-
de. All histopathological tests were performed at 
the Pathology Department of Cantonal Hospital 
Zenica, using the standard methods applied in hi-
stopathology, i.e. conventional processing using 
immunohistochemical methods and detection of 
tumor markers on an assay of the removed kidney, 
according to the protocols of the European Associ-
ation of Pathologists i.e. the percentage of positive 
tumor cells as a criterion, in accordance with the 
ASCO/CAP (2). In case of ambigious chromopho-
betype of cancer, immunohistochemical analyzes 
were performed: cytokeratin, EMA, CD-10, E-Ca-
therin (Roche Diagnostics, Deutschland).
The Eastern Cooperative Oncology Group 
(ECOG) Performance Scale was used to assess 
the patients’ performance status, evaluating a 
status of patients’ ability with grades 0-5, where 
zero means a fully active patient able to carry on 
all pre-disease performance without restriction, 
and grade five means death.
Classification of RCC into four categories accor-
ding to nuclear size and the presence of nucleoli, 
as reported by Fuhrman (1982), is currently the 
most widely used grading protocol in North Ame-
rica and Europe (4-6). Fuhrman grading schema 
is an assessment based on the microscopic morp-
hology of a neoplasm stained with haematoxylin 
and eosin. The system categorizes renal cell car-
cinoma with grades 1-4 based on nuclear charac-
teristics: size and irregularity of appearance. 
From the disease history the following laboratory 
parameters were analyzed: values of hemoglobin 
and erythrocyte sedimentation rate, patient’s ge-
neral condition at admission and histopathological 
findings. At the control examination the patient’s 
general condition was determined, and control 
chest x-ray, ultrasound examination of abdomen 
and retroperitoneum and CT scan were performed 
to establish the presence or absence of the disease. 
Controls were performed as per the European 
Assotiation of Urologists (EAU) protocols. The 
first control was carried out after 6 months, and 
the following ones once a year. After the fifth 
year, controls were scheduled   according to the 
individual risk profile.
Prognostic factors were tested using the Cox regre-
ssion analysis, and based on significance indepen-
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dent predictors were determined. Multivariate Cox 
regression factors were used to develop prognostic 
nomograms. Internal validation was conducted on 
200 bootstrap resampling. Predictive accuracy 
was assessed with ROC curve, which is obtained 
from the area under the curve (AUC). Statistical 
significance was tested at the level p≤0.05. Based 
on analyzed data a nomogram was created for 
prediction of outcome, and comparison was made 
with the model of logistic regression.

RESULTS

The total survival rate of patients with renal pa-
renchymal carcinoma was 154 (97.5%) after one 
year, 141 (89.5%) after 5 years and 127 (80.6%) 
after 10 years. In 68 (43.1%) patients the general 
condition evaluated according to ECOG was 0, 
ECOG 1 was found in 74 (46.8%) patients, ECOG 
2 in 12 (7.6%) patients, and 4 (2.5%) patients had 
ECOG 3. There were no patients with ECOG 4.
The average size of the primary tumor node was 
65.9 ± 29.9 mm. The tumor nodes of size up to 
40mm were found in 38 (24.1%) patients, tumor 
size between 40 and 70 mm was found in 104 
(65.8%) and in 16 (10.1%) patients the node size 
was larger than 70 mm.
Having analyzed the nuclear grade according to 
Fuhrman, grade 1 was found in 75 (47.5%), gra-
de 2 in 70 (44.3%), grade 3 in 11 (6.9%) and gra-
de 4 was found in two (1.3%) patients.
As far as the general condition is concerned (Log 
rank p<0.0001), we found that the patients’ sur-
vival was significantly different. In the group of 
patients with ECOG 0 and ECOG 1, the survival 
rate of over 90% after 5 years was determined. 
As expected, the survival rate was shorter for pa-
tients with a higher ECOG score (Table 1).

year survival was 100%. As expected, the length 
of survival decreased with the size of the tumor 
node (Table 2).

No  (%) of patients survived
1-year 5-year 10-year

ECOG 0 68 (100.0) 67 (98.1) 65 (95.9)
ECOG 1 73 (98.6) 68 (91.7) 63 (84.7)
ECOG 2 10 (83.3) 7 (59.3) 0 (0.0)
ECOG 3 3 (75.0) 0 (0.) 0 (0.0)

Table 1. Survival rate of patients in relation to the Eastern Co-
operative Oncology Group (ECOG) performance status score

No  (%) of patients survived
Tumor size 1-year 5-year 10-year
< 40 mm 38 (100.0) 38 (100.0) 38 (100.0)
40-70 mm 103 (98.6) 93 (89.4) 90 (87.0)
> 70 mm 15 (94.0) 13 (82.4) 11 (65.9)

Table 2. Survival rate of patients according to the size of 
tumor node

No  (%) of patients survived
1-year 5-year 10-year

NG 1 72 (98.6) 68 (91.3) 66 (88.0)
NG 2 67 (98.6) 64 (92.1) 56 (80.7)
NG 3 9 (81.8) 7 (65.5) 0 (0.0)

Table 3. Determined length of one-year, five-year and ten-
year survival rate of patients according to nuclear grade (NG)

Variable B SE p
Nuclear grade 0.5501 0.2940 0.05
General condition 1.7377 0.3072 <0.0001
Size category 0.8348 0.4410 0.05

Table 4. Multivariate analysis of independent prognostic 
factors

Dividing the patients into groups according to the 
size of tumor node, we found that there was a si-
gnificant difference in the survival rate (Log rank 
p=0.0036).In the group of patients with the tu-
mor node less than 40 mm, we found that the 10-

Further analysis found that the survival length of 
patients was significantly different in relation to 
the nuclear grade (NG) (Log rank p<0.0001) (Ta-
ble 3). It was not possible to perform an analysis 
for the group of patients with the confirmed NG4, 
as there were only two patients in this group.

Multivariate analysis established that the nuclear 
grade, patient’s general condition and tumor size 
category (up to 40 mm, between 40 and 70 mm 
and over 70 mm) wereindependent predictors of 
disease outcome, where as other analyzed factors 
did not meet the requirements for independent 
predictors (Table 4).

DISSCUSSION

Most recent studies mention laparoscopy as a 
surgical approach, especially in patients with T1 
and T2 stages of the disease (7). Unfortunately, in 
our conditions laparoscopy is not performed due 
to very limited resources.
According to ECOG analysis of the patients, our 
results are comparable with Bamias et al. study 
(8), as the assessment of the condition was su-
bjective and the distinction between the two 
categories was not exact. Regardless of the afo-
rementioned, most patients (around 90%) were 
fully physically active.
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Tumor nodes size in our study was very different 
to tumor nodes sizes found by Santana-Rios et al; 
<40 mm found in 24.1% vs 11%, 40 to 70 mm in 
65.8% vs 23% and >70 mm in 10.1 vs 66%, res-
pectively (9). The explanation for this discrepancy 
could be in the fact that in our setting ultrasound 
was very popular and inexpensive diagnostic tool, 
so the disease was diagnosed in an early phase.
Compared to a study by Tastekin et al, we found 
more patients with lower grades: 47.5% vs 18% 
for NG1, 44.3% vs 41% for NG2, 6.9% vs 26% 
for NG3, and 1.3% vs 15% for NG4 (10). The 
nuclear grade is a direct indicator of cancer’s mali-
gnant potential. For this fact, it may be concluded 
that the malign disease of the examined sample is 
of a significantly weaker malignant potential.
According to our study a higher ECOG score was 
connected with a shorter survival. Verhoesta et 
al. research involving 1124 patients in 5 referral 
centers in Europe proved that the performance 
status was an independent predictor (11), and 
most patients had the performance status 0 or 1, 
which was also the case in our research. 
A size of the primary node in our study did not 
correlate with the survival rate. The same results 
were obtained by Jorns et al. (12). Interestingly, 
none of the studies have investigated the locati-
on of the tumor in relation to vascular structures, 
which could have larger impact on the develo-
pment of the disease. That would explain why the 
tumor of the same characteristics generates me-
tastases in some patients, while in others it does 
not, even in case of very small tumors (13).
The division of patients into the groups according to 
the size of tumor node has shown a significant dif-
ference in the survival rate. Steiner et al. have found 
a difference in the survival rate among the patients 
(the size of 40 mm was taken as a borderline), and 
in the group of patients with the tumor node less 
than 40 mm, ten-year survival was 100% (14). Si-
milar data have been shown in recent studies, which 
point out that distant metastases very rarely occur in 
patients with the primary node less than 3 cm (15), 
while Igarashi et al. did not find them at all (16). In 
our study we proved that the patients with smaller 
tumor survived longer, for the tumor node smaller 
than 40 mm, survival rate after 10 years was 100%. 
Also, Steiner et al. pointed out that the survival rate 
was significantly lower in patients if the borderline 
value was 70 mm, 177 vs. 237 months (14). 

Further analyses found that the survival rate was 
significantly different as compared with nuclear 
grade, lower NG, longer survival. The analysis 
for NG4 was not possible because there were only 
two patients in the group. Nuclear grade as a direct 
indicator of malignant potential is an important 
predictor. It is particularly important to monitor 
patients with sarcomatoid component or a high 
nuclear grade. Although our research practically 
did not include patients with NG4, when compa-
ring patients with NG1 or NG2 with patients ha-
ving NG3, there was a significant difference. It is 
true that the everyday practice pays little attention 
to this factor, and more attention is given to the 
size of the tumor node, although it was proven that 
the tumor size itself is not a predictor. 
Multivariate analysis has established that the 
nuclear grade, patient’s general condition and 
size are independent predictors of the disease 
outcome. As opposed to univariate model, whi-
ch tests only one variable, multivariate model 
includes multiple factors and tests them among 
each other and a degree of their individual parti-
cipation in the model. Multivariate model is more 
potent than the prediction model, as it includes 
more factors and reflects the real situation better 
than the univariate model. 
After the multivariate analysis, variables were 
tested in the model of logistic regression, and 
the exact prediction of treatment outcome was 
determined in 91.8% of patients. In patients who 
survived for 10 years from the time of surgery the 
prediction accuracy is 97.8%. In patients who did 
not survive this period the prediction is accurate 
in 50%. Studies showing prognostic models are 
contradictory; some underline the importance of 
the manner of detection (17-19), whereas there is 
an increasing number of nomograms which in-
clude tumor size, histopathological type, nuclear 
grade and clinical stage (17,20,21).
In conclusion, we found that the patients’ gene-
ral condition, size of the tumor node and nuclear 
grade are independent predictors of the renal cell 
carcinoma outcome. 
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SAŽETAK

Cilj  Odrediti utjecaj neovisnih prediktora (nuklearni gradus, opće stanje bolesnika, veličina tumora) na 
preživljavanje kod oboljelih od karcinoma bubrega.

Metode  Istraživanjem je obuhvaćeno 158 bolesnika koji su liječeni zbog karcinoma bubrežnog parenhi-
ma, u periodu od 01. 1. 1998. godine do 31. 12. 2011. godine. Opće stanje bolesnika procjenjivano je po-
moću ECOG ljestvice. Nuklearni gradus (NG) procjenjivan je Fuhrmanovim kriterijima. Prognostički fak-
tori testirani su Coxovom regresionom analizom, te su na osnovu značajnosti određeni neovisni prediktori.

Rezultati  Stopa preživljavanja bolesnika s karcinomom bubrežnog parenhima iznosila je 81,2% nakon 
jedne godine, 77,6% nakon 5 godina i 70,4% nakon 10 godina. Kod bolesnika koji su imali NG 1 stopa 
preživljavanja iznosila je 100% nakon 5 godina, dok je petogodišnja stopa preživljavanja pacijenata 
s NG-om 2, 3 i 4 iznosila 98%, 48%, odnosno 0%. Stopa preživljavanja bolesnika s ECOG-om 0 i 1, 
nakon 5 godina, iznosila je 100%, dok je u pacijenata s ECOG-om 2 i 3 stadijem petogodišnja stopa 
preživljavanja iznosila 68,2%, odnosno 25%. U bolesnika s tumorskim čvorom manjim od 40 mm, 
desetogodišnja stopa preživljavanja iznosila je 100%, dok je u bolesnika s tumorskim čvorom veličine 
40 do 70 mm iznosila 87%. Međutim, u bolesnika s tumorskim čvorom većim od 70 mm, desetogodišnja 
stopa preživljavanja iznosila je 65,9%. 

Zaključak  Multivarijantnom analizom utvrđeno je da su veličina tumorskog čvora, opće stanje bole-
snika i nuklearni gradus neovisni prediktori ishoda bolesti. 

Ključne riječi: karcinom bubrega, preživljavanje, prediktori. 
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ABSTRACT

Aim To investigate the ovarian cancer incidence for the period 
1996-2010 in the Federation Bosnia and Herzegovina (FB&H) emp-
hasizing that there is no official cancer database for that period.

Methods This retrospective study analyzed ovarian cancer inci-
dence in the period 1996-2000 and an estimation of incidence for 
the period 2000-2010 based on this data, as well as on 2007 -2010 
incidence according to the Federal Public Health Institute.

Results The incidence of ovarian cancer in the period 1996-2000 
was 3.68-6.38/100.000. The estimate of incidence for the period 
2000-2010 resulted with the rate of 14.6 at the end of the analyzed 
period. According to the Federal Public Health Institute, incidence 
for the period 2007-2010 was 11.4-12.4/100.000. 

Conclusion According to different sources incidence of ovarian 
cancer in the Federation B&H varies from 11.4–12.4/100.000, 
which is lower than the incidence for Southern Europe and ne-
ighboring countries. Incidence published by the International 
Agency for Research on Cancer (2008) for B&H (both entities) 
was 10.1/100.000. An increasing trend of incidence is evident too. 
However, in FB&H a cancer database does not exist, while the 
system of cancer registration does not function or operate without 
proper coordination. A further main task for health authorities is to 
establish a functional system of cancer registration and a database, 
which would enable a follow-up and work on prevention and early 
detection of ovarian cancer.
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INTRODUCTION

Malignant ovarian tumors are the one of the lea-
ding causes of death in females. This type of tu-
mor is killer number 1 among malignant tumors of 
reproductive tract even though it is not as frequent 
as breast cancer, cervical cancer or endometrial 
cancer. The 5-year prevalence of women globally 
living with ovarian cancer is 22.3 per 100.000 (1-
3). The reason lies in its nature, progressive de-
velopment, late detection and, consequently, poor 
results of treatment (3,4). The incidence of ovarian 
cancer in the most developed countries is approxi-
mately 20/100.000, while some regions have in-
cidence of 4-5/100.000 (India, Japan, China) (3). 
In  our neighborhood, the ovarian cancer inci-
dence is high: Slovenia 17.6, Croatia 20.3, Serbia 
16.3/100.000 (4-8). According to the International 
Agency for Research on Cancers (IARC), the inci-
dence for B&H is 10.1/100.000 (4).  A 5- year sur-
veillance rate is lower than the same rate for breast 
or cervical cancer for both Bosnia and Herzegovi-
na (B&H) and the rest of the world (3.6%). Due to 
the lack of development of advanced techniques 
for ovarian cancer screening, the participation of 
early stages of ovarian cancer has not changed in 
the last decades (1-4).
Unfortunately, B&H does not have an official da-
tabase on cancer for the period 1996 - 2007, in-
cluding ovarian cancer, which decreases the rele-
vance of scientific studies and published articles. 
All available data come from health providers 
who are faced with negative results of inappro-
priate health policies. Without their efforts, we 
would not have had any information about this 
terrifying disease for the period 1996 -2007.
However, hospital data alone are not reliable for 
the database creation because there is a certain 
number of patients who were not registered in hos-
pital records due to migrations or were not hos-
pitalized at all. The Public Health Institute of the 
Federation Bosnia and Herzegovina (PHIFB&H) 
published first data on ovarian cancer during 2007 

but those data were only partial and were insuffi-
cient until 2012, when the Strategy for Preventi-
on, Treatment and Control of Malignant Diseases 
2012  -2020 was adopted by the Federal Assembly 
and the Federal Ministry of Health (9-11).
The aim of this article was to show the ovarian 
cancer incidence for the period 1996 -2010 in the 

Federation of B&H emphasizing that Bosnia and 
Herzegovina in that period did not have an offici-
al database on cancer. This article represents lo-
gical continuation of the previous studies, which 
attempted to create a database for ovarian mali-
gnant tumors in the period 1996-2000.

MATERIALS AND METHODS

This is the retrospective study that analyzed data 
from different sources. The initial research, whi-
ch included 272 patients with ovarian cancer in 
the period 1996-2000, analyzed records of pa-
tients that had been hospitalized in the health 
institutions in FB&H, in the cities of Sarajevo, 
Tuzla, Zenica, Mostar, Bihać and Travnik. Exi-
sting demographic data for that period were obta-
ined from the Ministry of Displaced Persons and 
Refugees, cantonal and municipal Public Offices 
and the Federal Institute of Statistics. According 
to the data from the Federal Institute of Statisti-
cs, FB&H had 2,335.846 -2,287.624 inhabitants. 
Exact demographic data for the period 1996-
2000 do not exist. In that period, demographic 
data were obtained based on the estimates due 
to frequent migrations of the population within 
B&H. Due to the same reasons, there was a lack 
of disease registration. Usually, disease registra-
tion starts at primary health care level (from fa-
mily medicine physician), but ovarian cancer is 
more often registered by secondary health care 
level (hospitals). Data from all sources (primary 
or secondary health level) are collected by canto-
nal Public Health Institutes and forwarded to the 
Federal Public Health Institute. Based on collec-
ted data, the Public Health Institute is supposed 
to issue annual reports. 
However, the system of disease registration did 
not function in that period. Only hospital records, 
which included 272 patients with diagnoses of 
ovarian cancer, were obtained for calculation of 
incidence of ovarian cancer for the period 1996 

-2000. Based on the same data, an estimate of in-
cidence in 2000 - 2010 was created. The second 
source of the data used was the official Report 
on Health Status of the Population issued by 
the Public Health Institute of the Federation of 
Bosnia and Herzegovina in 2011 (9). Published 
incidence for the period 2007-2010 was calcula-
ted for the population of 2,849.000 – 2,865.000 
inhabitants. 
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RESULTS 

The initial study took place in the period 1996 
-2000 in the Federation of Bosnia and Herzego-
vina.  In that period in medical centers of Bihać, 
Mostar, Sarajevo, Travnik, Tuzla and Zenica, 272 
patients with newly detected ovarian malignant 
tumor were registered. According to the data from 
the Federal Institute of Statistics in the period 
1996 -2000 there were 2,335.846 - 2,287.624 in-
habitants in FB&H. The most populated regions 
(cantons) were Tuzla, Sarajevo and Zenica. Wit-
hin the period 1996-2000 demographic changes 
were frequently noticed (almost on a daily basis). 
According to the Federal Institute of Statistics esti-
mated population figure for the period 1996-2000, 
a decrease in population was noticed in 1997:  po-
pulation was estimated to be 2,208.143, of whom 
1,146.458  (51.92%) were females (51.57% were 
15-64, while 57.53% were ≥65 years of age). A 
slight increase of population was seen in 1999, 
2,297.774, of whom 1,207.059 (52.5%) were fe-
males (52.9% were 15-64, while 57.6% were ≥65 
years of age). In the 2000 the estimated population 
figure slightly decreased to 2,287.624 (Table 1).

DISCUSSION

In the period 1996-2007 the Federal Public He-
alth Institute did not publish any report that in-
cluded data for ovarian cancer. All reports from 
that period were based on collected data from 
hospitals’ archives. However, the disease is usu-
ally detected too late, and has rapid progression. 
Because of that, some patients had never been 
hospitalized. Furthermore, some patients were 
treated outside B&H using the privilege of me-
dical treatments in neighboring countries. Accor-
dingly, there is a possibility that data for certain 
number of patients are missing. In the same time 
emigration/immigration from/to B&H, as well as 
within the Federation of B&H, influenced accu-
racy of demographic data. Consequently, there is 
a possibility that the numbers presented here are 
not exact (10-12). 

City
Tuzla Zenica Sarajevo Bihać Travnik Mostar Total

Population figures* 505,053 
-611,481

380,013
-426,565

361,054
-390,534

260,645
-299,756

21,535
-274,303

186,568
-216,736

1,908,691-
2,219,375

Number of cancer cases† 85 (31.25%) 36 (13.23%) 83 (30.51%) 44 (16.1%) 13 (4.7%) 11 (4.04%) 272 (100%)

Table 1.  Numbers of newly diagnosed cases of ovarian cancer in the period 1996-2000 per regions in FB&H

* Estimate of population according to the Federal Institute of Statistics for the period 1996-2000 per cantons   
† Number of treated ovarian cancer patients during the period 1996-2000 for FB&H according to hospital records

 Year Incidence 
1996-2000*

Projection of incidence 
2000 - 2010†

Incidence
2007-2010‡

1996 3.68
1997 3.71
1998 4.90
1999 5.22
2000 6.38
2001 7.2
2002 8.0
2003 8.8
2004 9.6
2005 10.4
2006 11.4
2007 12.2 11.4
2008 13.0 11.5
2009 13.8 11.9
2010 14.6 12.4

Table 2.  Ovarian cancer incidence in the Federation of B&H 
in the period 1996 -2000: comparison of data

*The incidence of ovarian cancer for the period 1996 -2000 calcula-
ted according to demographic data from the Federal Institute of Stati-
stics for the population of 2,335.846-2,287.624; data of 272 patients 
with diagnosed ovarian cancer are from hospital records. 
†Estimate of incidence in the period 2000 - 2010 made according to 
data from the period 1996-2000; 
‡Incidence for the period 2007-2010 from the Report on Health 
Status of the Population issued by the Public Health Institute of the 
Federation of Bosnia and Herzegovina, 2011 (population covered 
2,849.000 – 2,865.000)

The increasing trend of incidence was evi-
denced, starting from 3.68/100.000 in 1996 to 
6.38/100.000 in 2000, while demographic data 
had oscillations of altitude (lowest-highest) in the 
number of population for approximately 120.000. 
Based on the data from the period 1996-2000, an 
estimation of incidence was from 7.2/100.000 in 
1996, and it had an increasing trend resulting in 
14.6/100.000 at the end of the observed period. 
The incidence of ovarian cancer for the peri-
od 1996-2000, projected incidence for the pe-
riod 2000-2010 and incidence for the period 
2007-2010 were compared. According to the 
PHIFB&H, the incidence of ovarian cancer for 
the period 2007-2010 was 11.4-12.4/100.000, 
with the highest rate of 12.4/100.000 in 2010 
(Table 2).

Omeragić et al. Ovarian cancer in FB&H 1996 -2010
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Presented incidence for the period 1996-2000 
has increased starting from 3.68 and reaching 
6.38/100.000 in 2000. It can still be considered as 
a low incidence. Some other European countries 
reported similar incidence (4,13), while inciden-
ce in 2000 for Southern Europe was 13.8/100.000 
(13). Neighboring countries reported higher in-
cidence for the period 1999-2000:  Serbia 9.1-
11, Slovenia 17-19, Croatia 17-20.3/100.000 
(4,10,13-16).
The estimate of incidence for the period 2000-
2010 obtained in this research had a linear trend, 
reaching 14.6/100.000 in 2010, while in 2007-
2008 it was 12.2-13/100.000. The PHIFB&H pu-
blished 11.4 – 11.5/100.000 incidence for ovarian 
cancer in the period 2007-2008. 
According to the data on cancer incidence for 
2008 published by the International Agency for 
Research on Cancer (IARC) (4), the incidence 
for B&H was 10.1/100.000, while the incidence 
rates were higher for other neighboring countries. 
The incidence for the entire region (B&H, Slove-
nia, Croatia, Serbia) of 16.1/100.000 was noticed, 
while incidence for respective countries varied, 
Serbia 16.3, Croatia 20.3, Slovenia 17.6/100.000 
(4, 6-9,16). Data presented by the IARC refer to 
the entire territory of B&H, not just the Federa-
tion of B&H. According to the estimates of this 
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study, the incidence of ovarian cancer in 2010 
was 14.6/100.000, while PHI B&H data reported 
incidence of 12.4/100.000 (9-12).
Worldwide data also show an increase in inciden-
ce. While some European countries reported low 
incidence rate (Cyprus, Portugal 7.1-7.2/100.000) 
others reported high incidence (Latvia, Lithua-
nia, Ireland 18.2-19.2/100.000). In the USA the 
incidence is up to 22/100.000 (16-20).
In light of the presented data, ovarian cancer in-
cidence in FB&H had an increasing trend and it 
is lower than in the neighboring countries but sli-
ghtly lower than average incidence for the South 
Europe region. This is probably a consequence of 
nonexistence of cancer database in FB&H (can-
cer registration) and accordingly, proper coordi-
nation. The main task for health authorities sho-
uld be to establish a functional system of cancer 
registration and a database, which would enable a 
follow-up of the disease and work on prevention 
and early detection of ovarian cancer.
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SAŽETAK 

Cilj Istražiti incidenciju ovarijskog karcinoma u Federaciji Bosne i Hercegovine (FBiH) za period od 
1996. do 2010. godine, s obzirom da ne postoji službena baza podataka o karcinomu ovarija u navede-
nom periodu.  
Metode U retrospektivnoj studiji, analizirana je incidencija ovarijskog karcinoma u FBiH u periodu od 
1996. do 2000. godine, projekcija incidencije za period od 2000. do 2010. godine kreirana na osnovu 
tih podataka, kao i incidencija za period od 2007. do 2010. godine koju je objavio Federalni zavod za 
javno zdravstvo (FZJZ).
Rezultati Prema analiziranim podacima, incidencija ovarijskog karcinoma u FBiH, u periodu od 1996. 
do 2000. godine, iznosila je 3,68-6,38/100.000. Projekcija incidencije, za period od 2000. do 2010. go-
dine, rezultirala je stopom od 14,6 na kraju perioda projekcije. Prema podacima FZJZ-a, u periodu od 
2007. do 2010. godine, incidencija je iznosila 11,4- 12,4/100.000. 
Zaključak Prema podacima iz različitih izvora, incidencija ovarijskog karcinoma u FBiH varira od 11,4 
do 12,6/100.000 i niža je od incidencije južnoevropskih zemalja, te incidencije u susjednim zemljama. 
Međunarodna agencija za istraživanje karcinoma objavila je incidenciju za BiH, odnosno za oba enti-
teta, u 2008. godini, od 10,1/100.000.  Također je evidentan i porast incidencije. Međutim, u FBiH ne 
postoji funkcionalna baza podataka za karcinome, a sistem prijavljivanja oboljenja ne funkcionira ili 
funkcionira bez odgovarajuće koordinacije. Glavni zadatak nosilaca zdravstvene politike i odgovornih 
osoba trebao bi biti uspostavljanje funkcionalnog sistema prijavljivanja oboljenja i funkcionalne baze 
podataka za rak, čime bi se omogućilo praćenje oboljenja i preduzimanje odgovarajućih koraka na pre-
venciji, odnosno ranoj detekciji ovarijskog karcinoma.
Ključne riječi: malignomi kod žena, genitalni tumori, incidencija karcinoma
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ABSTRACT 

Aim To investigate the incidence of dyslipidemia (hypertriglyceri-
demia and hypercholesterolemia) in patients treated with antipsyc-
hotics of new generation compared to conventional therapy.

Methods  This  retrospective study  included 116 chronic psyc-
hiatric patients divided into two groups: a test group who were 
on treatment with antipsychotics of the new generation and a 
control group who were treated with classical antipsychotics. 
Laboratory and vital parameters were monitored in a group of 
patients who were treated with new generation antipsychotics 
(clozapine, olanzapine, risperidone), as well as in the group of pa-
tients who were treated with classical  antipsychotics (promazine, 
levopromazin,haloperidol, fluphenazine).

Results  Mean triglyceride level in the test group was 3.13 mmol/L, 
and for the control group, 2.28 mmol/L, while the mean value for 
cholesterol test group was 6.12 mmol/L, and for the control group, 
5.85 mmol/L. The average age of the test group was 49.6 years, 
while the control group was 51.47 years. There was a statistical 
significance in triglycerides (p = 0.004), while the cholesterol (p 
= 0.239) and age (p = 0.356) had no statistical significance in the 
test group compared to the patients who were treated by the new 
generation of antipsychotics, and the control group of patients who 
were treated with antipsychotics.

Conclusion Dyslipidemia in the form of hypertriglyceridemia 
occurs more frequently in patients on therapy with the new genera-
tion of antipsychotics compared to patients treated with conventi-
onal therapy. Hypercholesterolemia as a  form of dyslipidemia had 
not been proven as significantly frequent during the therapy with 
new antipsychotics in relation to classical antipsychotic treatment.

Keywords: lipids, antipsychotics of new generation, disorder
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INTRODUCTION

Dyslipidemia is an increasing problem in most 
industrialized societies and is a risk factor for co-
ronary heart disease (CHD) (1,2). Imbalances in 
individual lipid components, including serum trigl-
ycerides, total cholesterol, low-density lipoprotein 
(LDL) cholesterol, high-density lipoprotein (HDL) 
cholesterol have each been shown to contribute 
to this increased risk (3,4,5). Certain psychiatric 
patient populations, such as those afflicted with 
schizophrenia, are of particular concern. Psychi-
atric patients with schizophrenia are naturally at 
increased risk for dyslipidemia and obesity, in part 
due to poor diet and sedentary lifestyle, but these 
conditions can be exacerbated by some antipsyc-
hotic medications (6-9). Clozapine and olanzapine, 
for example, appear to be associated with hyper-
lipidemia, which may be associated with changes 
in body weight (5,10,11).  Further, newer antip-
sychotic agents may exhibit less susceptibility for 
weight gain and the development of dyslipidemia 
(12). This review is intended to briefly highlight 
the association between dyslipidemia and certa-
in type of antipsychotic therapies (Risk-benefit 
assessment) (12-14). Despite the adverse effects 
mentioned above, a number of factors should be 
considered while making a decision on a thera-
py (15). These include the nature of the patient’s 
psychiatric condition, specific target signs and 
symptoms, past history of drug response (both the-
rapeutic and adverse), patient preference, history 
of treatment adherence, medication effectiveness, 
psychiatric and medical comorbidities, availability 
of appropriate formulations (e.g., fast-dissolving 
oral, short- or long-acting intramuscular), need for 
special monitoring, and cost of and access to medi-
cations (9,16). Nonetheless, the risks of obesity, di-
abetes, and dyslipidemia have considerable clinical 
implications in this patient population and should 
also influence drug choice (8,14,17).
Even for those medications associated with an in-
creased risk of metabolic side effects, the benefit 
to specific patients could outweigh the potential 
risks (14). For example, clozapine has unique be-
nefits for treatment-refractory patients and those 
at significant risk for suicidal behavior (18). Since 
treatment response in many psychiatric conditions 
is heterogeneous and unpredictable, physicians 
and patients can benefit from the availability of a 
broad array of different therapeutic agents (19,20).

PATIENTS AND METHODS 

The clinical retrospective study was conducted  
at the Department of Psychiatry of the Cantonal 
Hospital Zenica. The study included 116 patients 
who were diagnosed and treated as chronic psyc-
hosis in General and Emergency Department of 
Psychiatry of the Cantonal Hospital in Zenica 
from 01 January 2009 to 31 May 2011.
These patients were aged between 33 and 66 ye-
ars with first or repeated hospitalization due to 
worsening of psychotic disorders. Aimed at ho-
mogenization of the groups, males and females 
in a similar ratio were selected in both groups.
Patients who were admitted to the Emergency or 
General Department of Psychiatry, or who are 
refractory to classical antipsychotics, were tre-
ated with the new-generation of  antipsychotics 
(clozapin,olanzapin,risperidon) and they were in-
cluded into the test group of  patients. Patients who 
had previously responded to conventional antip-
sychotics were included into the control group of 
patients. The test  group had included 78 patients, 
of whom 39 men and 39 women who were admi-
tted to the Department of General and Emergency 
Psychiatry because of repeated worsening of psyc-
hotic disorder, and were treated with some of the 
new generation antipsychotics as monotherapy or 
in combination with other psychoactive drugs, de-
pending on the clinical status.
The control group  included 38 patients, of whom 
19 men and 19 women, who were admitted un-
der the same circumstances and who were treated 
with classical antipsychotics as monotherapy or 
in combination with other psychoactive drugs.

Test group protocol

The test  group patients who received therapy upon 
receipt of the new generation of antipsychotics 
(group or clozapin tablets in dose of 25-100 mg, 
risperidon tablets at a dose of 1-4 mg, and olanza-
pine tablets at a dose of 5-10 mg). Some patients 
were treated with paroxetin and benzodiazepines 
too. All these patients were tested by laboratory 
tests of serum triglycerides and cholesterol at the 
start of treatment and two years follow up period.

Control group protocol

Patients of the control group were treated by cla-
ssical antipsychotics (promazin tablets in dose of 
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25 to 150 mg , levopromazin tablets in dose of 25 
to 75 mg, flufenazin tablets at a dose of 1 mg to 
2.5 mg , haloperidol tablets at a dose of 2 to 10 
mg, or as a depot preparation of these classical 
antipsychotics). The control group was followed 
up according to the same parameters as the study 
group  in same period of follow up.

Statistical methods

T – test was used to determine the significance 
of differences between individual characteristics 
of   groups in the sample given in the parametric 
form. A p value of <0.05 was considered to be 
statistically significant. Graphical representation 
is made   using Boxplot applied in descriptive sta-
tistics. Within Boxplot of 25% - 75% of the data, 
and the boundary lines are extreme data. It shows 
the difference between the samples, without any 
assumptions basic statistical distribution. 
For this investigation, the approval of the Ethics 
Committee of the Cantonal Hospital in Zenica 
was obtained.

RESULTS

The study included 58 male and 58 female pa-
tients. Minimum age in the test group was 33 
years and the maximum age was 65 years, while 
in the control group minimum age was 34 years 
and the maximum age was 79 years. The lowest 
value of triglycerides in the test group was 0.90 
mmol/L, and the highest value of triglycerides 
was 8.60 mmol/L, while in the control group, the 
lowest value triglyceride 0.80 mmol/L, and the 
highest value of triglycerides was 7.70 mmol/L. 
The lowest value of cholesterol in the test gro-
up was 2.80 mmol/L, and the highest value 8.50 
mmol/L, while in the control group, the lowest 
value of the cholesterol was 3.70 mmol/L, and 
the highest value 8.80 mmol/L (Table 1).  

mmol/L (p=0.004), while the mean value for cho-
lesterol test group was 6.12 mmol/L, and for the 
control group, 5.85 mmol/L (p=0.239) (Table 2). 

Group of  patients Parameters Mean Min. Max.

Test 
N=78

Age 49.96 33 65
Cholesterol 6.12 2.80 8.50
Triglycerides 3.13 0.90 8.60

Control
N=38

Age 51.47 34 79
Cholesterol 5.85 3.70 8.80
Triglycerides 2.28 0.80 7.70

Table 1. Values of triglycerides, cholesterol, and average age

t Mean
Difference

95% Confidence Inter-
val of the Difference p

Lower Upper
Age -.927 -1.512 -4.745 1.720 0.356
Cholesterol 1.184 .27578 -.18565 .73721 0.239
Triglycerides 2.947 .84669 .27763 1.41576 0.004

Table 2.  Difference in mean values of triglycerides, choles-
terol and age

Figure 2. Difference in cholesterol values between  the test and 
control groups

Figure 1. Differences in age between the test and control groups

The minimum age in the test group was 33 ye-
ars and the maximum age 65 years, while in the 
control group the down age was 34 years and the 
maximum age 79 years (Figure 1). 

The lowest value of cholesterol in the test group 
was 2.80 mmol/L, and the highest value of choleste-
rol in the test group was 8.50 mmol/L, while in the 
control group, the lowest value of cholesterol was 
3.70 mmol/L, and the highest value of cholesterol 
in the control group was 8.80 mmol/L (Figure 2). 

The average age of the test group was 49.96 years, 
and the control group was 51.47 years (p=0.356). 
Mean triglyceride levels in the test group were 
3.13 mmol/L, and for the control group, 2.28 
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The lowest value of triglycerides in the test gro-
up was 0.90 mmol/L, and the highest value of 
triglycerides in the test group was 8.60 mmol/L, 
while in the control group, the lowest value of 
triglycerides was 0.80 mmol/L, and the highest 
value triglycerides in the control group was 7.70 
mmol/L (Figure 3).

to specific patients could outweigh the potential 
risks (12-14). The population of schizophrenic 
patients is at greater risk for developing obesi-
ty, type-2 diabetes, dyslipidemia and hypertensi-
on in the general population (21). The treatment 
with new generation antipsychotics is also asso-
ciated with weight gain and other metabolic side 
effects (21). The relationship between weight 
gain caused by antipsychotic drugs and the occu-
rrence of dyslipidemia is not yet entirely clear. 
Some studies suggest that weight gain and meta-
bolic syndrome are certainly associated with the 
treatment with antipsychotics, but the occurren-
ce of dyslipidemia was significantly associated 
with antipsychotic treatment (22). Clozapine and 
olanzapine significantly increase the risk of dia-
betes and dyslipidemia, with risperidone and qu-
etiapine, the risk is possible, and ziprasidone and 
aripirazol no risk for diabetes and dyslipidemia.
The results of this study have shown the increa-
se in the triglycerides value when using the new 
generation of antipsychotic therapy compared to 
patients with conventional therapy, while for cho-
lesterol there was no increase in the value when 
using the new generation of antipsychotic the-
rapy compared to the patients who were treated 
with antipsychotics. A comprehensive study in a 
mental hospital in Italy investigating the compa-
rison between the 76 patients treated with new-
generation antipsychotics and 36 control patients 
who were not psychiatric patients, has shown 
that patients who were treated with new-genera-
tion antipsychotics had a significant prevalence 
(four times greater chance) of  hypertriglyceride-
mia compared with controls (17). Similar values 
for hypertriglyceridemia were found in our study 
comparing the test and control groups. In several 
studies it was found that in patients who were not 
obese and were not treated with antipsychotics, 
the concentration of triglycerides for two weeks 
after the treatment with the new generation of an-
tipsychotics significantly increased (23,24). Most 
antipsychotics may cause dyslipidemia indirectly 
through an increase in body weight, leading to 
abdominal obesity and hyperlipidemia. Howe-
ver, some antipsychotics (especially olanzapine 
and clozapine) may cause hyperlipidemia direct 
mechanisms that cause the lowering of HDL cho-
lesterol and an increase in total cholesterol, trigl-
yceride and LDL-cholesterol (25). 

Figure 3. Difference in triglycerides between the test and control 
groups

DISCUSSION 

Our study has shown that dyslipidemia was re-
presented in the form of hypertriglyceridemia in 
patients on therapy with the new generation of an-
tipsychotic drugs compared with patients  treated 
with antipsychotics. Despite the adverse effects 
or the impact of new antipsychotics, primarily 
clozapine and olanzapine in the development of 
hyperlipidemia and obesity, a number of factors 
should be considered when choosing among the 
antipsychotic medications (15). These include 
the nature of the patient’s psychiatric condition, 
specific target signs and symptoms, past history 
of drug response (both therapeutic and adverse), 
patient preference, history of treatment adheren-
ce, medication effectiveness, psychiatric and me-
dical comorbidities, availability of appropriate 
formulations (e.g. fast-dissolving oral, short- or 
long-acting intramuscular), need for special mo-
nitoring, and cost of and access to medications 
(9,16 ). Nonetheless, the risks of obesity, diabe-
tes, and dyslipidemia have considerable clinical 
implications in this patient population and should 
also influence a drug choice (8,14,17).
Even for those medications associated with an in-
creased risk of metabolic side effects, the  benefit 
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Dyslipidemia in the form of hypertrigliceridemia 
occurs more frequently in patients on therapy 
with the new generation of antipsychotics com-
pared to patients treated with conventional the-
rapy. Hypercholesterolemia, on the other hand, 
as a form of dyslipidemia, does not occur signi-
ficantly more frequently in the therapy with the 
new antipsychotics in relation to the application 
of usual, classic treatment. Our study confirmed 
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Incidenca dislipidemije kod pacijenata liječenih novom 
generacijom antipsihotika u odnosu na pacijente koji su tretirani 
klasičnim antipsihoticima
Belma Sadibašić1, Amra Macić-Džanković2, Azra Šabić2, Bajro Torlak1, Gordana Lastrić1, Amir Ćustović1

1Kantonalna bolnica Zenica, Zenica; 2Opšta bolnica, Sarajevo; Bosna i Hercegovina

SAŽETAK 

Cilj  Utvrditi incidencu dislipidemije (hipertrigliceridemije i hiperholesterolemije) kod pacijenata koji 
su tretirani antipsihoticima nove generacije u poređenju s pacijentima koji su na terapiji klasičnim an-
tipsihoticima.

Metode  Ova retrospektivna studija obuhvatila je 116 hroničnih psihijatrijskih pacijenata podijeljenih u 
dvije grupe: ispitnu grupu pacijenata koji su na terapiji antipsihoticima nove generacije i kontrolnu gru-
pu pacijenata koji su tretirani klasičnim antipsihoticima. Laboratorijski i vitalni parametri praćeni su i u 
grupi pacijenata koji su tretirani antipsihoticima nove generacije (clozapin, olanzapin, risperidon), kao 
i u grupi pacijenata koji su tretirani klasičnim antipsihoticima (promazin, levopromazin, haloperidol, 
flufenazin), te su dobiveni podaci statistički obrađeni.

Rezultati  Srednja triglicerida za ispitnu grupu bila je 3,13 mmol/L, a za kontrolnu 2,28  mmol/L, dok je 
srednja vrijednost holesterola za ispitnu grupu bila 6,12 mmol/L, a za kontrolnu 5,85 mmol/L. Prosječna 
starost ispitne grupe bila je 49,6 godina, a kontrolne 51,47 godina. Ustanovljena je statistička signifi-
kantnost za trigliceride (p=0,004), dok za holesterol (p=0,239) i starosnu dob (p=0,356) nije postojala 
statistička signifikantnost u usporedbi ispitne grupe pacijenata koji su bili na terapiji antipsihoticima 
nove generacije i kontrolne grupe pacijenata koji su bili tretirani klasičnim antipsihoticima. 

Zaključak  Dislipidemija, u obliku hipertrigliceridemije, češće se javlja kod pacijenata koji su liječeni 
novom generacijom antipsihotika u odnosu na pacijente koji su tretirani klasičnom  terapijom antipsiho-
tika. Hiperholesterolemija, kao oblik dislipidemije, nije pokazala statističku signifikantnost u poređenju 
terapije novim i klasičnim antipsihoticima. 

Ključne riječi: lipidi, antipsihotici nove generacije, poremećaj
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ABSTRACT

Aim To compare the levels of anxiety and depression in patients 
with milder epilepsy characterized by complex partial seizures 
versus more severe epilepsy comprised of generalized tonic-clo-
nic seizures.

Methods A total of 60 patients aged between 18 and 80 admitted 
with seizures were prospectively enrolled. Patients with history 
of any psychiatric disorders were excluded. Imaging studies were 
performed to rule out any organic brain lesions that might be res-
ponsible for seizures. Patients were divided into two groups accor-
ding to the type of the seizures: group 1 (n=30) with complex par-
tial seizures without focal and generalized tonic-clonic seizures, 
and group 2 (n=30) with generalized tonic-clonic seizures. Struc-
tured Clinical Interviews for DSM-IV Axis I disorders (SCID-I/
NP) were performed in all patients. Additionally, Hamilton Depre-
ssion Rating Scale (HAM-D) and Hamilton Anxiety Rating Scale 
(HAM-A) were administered to the patients where appropriate. All 
the parameters were statistically compared.

Results Mean age of the patients was 29.66±10.33 years, 38 
(63.3%) were females. Both groups were comparable in terms of 
age, educational status, marital status, occupational status, age of 
epilepsy onset, and Hamilton scores. Mean HAM-D score (2.11) 
and mean HAM-A total score (2.31) of the patients employed du-
ring the last 6 months were different than the mean HAM-D score 
(4.76) and mean HAM-A total score (5.66) of the patients unem-
ployed during last 6 months. Patients with no reliable employment 
within the past 6 months demonstrated significantly higher depre-
ssion and anxiety scores (p<0.05). 

Conclusion This study clearly demonstrated a relationship among 
the features of epileptics and levels of depression and anxiety. 
There was a relationship between employment and depressive and 
anxiety symptoms of epileptic patients. Also, unemployment may 
be indicative for treatment compliance.

Keywords: epilepsy, treatment, compliance
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INTRODUCTION

It was once thought that those afflicted with epi-
leptic seizures were cursed or witches. Although 
people with epilepsy no longer face such extreme 
stigmatization, it is evident that psychosocial pro-
blems are highly prevalent in these patients (1).  It 
has been recognized for many years that patients 
with epilepsy have higher rates of cognitive and 
behavioral disorders in comparison to the general 
population (2). In fact, epilepsy is one of the most 
popular medical conditions to study in the fields of 
neurology, psychiatry, neurosurgery and pediatrics. 
During 1957 Pond described the psychiatric dis-
orders that are comorbid with epilepsy, and this 
classification scheme is still in use today. Psychi-
atric disorders are frequently observed in epilep-
tics, yet these conditions often go undiagnosed 
and patients do not receive proper therapy to con-
trol their psychiatric symptoms (3). Inadequate 
psychiatric treatment may contribute to the high 
rates of suicidal ideation and suicide attempts in 
epileptic patients9. Furthermore, anxiety and de-
pression are the most common psychiatric disor-
ders in patients with epilepsy, and in comparison 
to the general population, rates of these disorders 
are greater for epileptics (4-9).  
Development of psychopathology in epileptics 
may be related to seizure type, frequency, dura-
tion, and age of onset; quality of seizure control; 
number of medications; and presence of organic 
central nervous system disease. Further variables 
that might impact the psychological health of these 
patients are other psychosocial factors and socio-
demographic characteristics such as age, sex and 
employment status (10). Even the type of epilepsy 
may affect how these patients function in and are 
perceived by the society, which is likely to have 
resounding psychological implications. 
This study investigated the relationship between 
the levels of anxiety and depressive symptoms in 
epileptic patients that demonstrated either com-
plex partial seizures or generalized tonic-clonic 
seizures, which are generally perceived as milder 
or more severe forms of epilepsy, respectively. 
The aim of this study was to describe the need for 
an assessment of the relationship between epilep-
sy and psychiatric disorders such as anxiety and 
depressive disorders, thus treatment protocols of 
epilepsy may consider the psychosocial state of 
the patients such as employment.

PATIENTS AND METHODS

Study participants were selected from 60 conse-
cutive admissions for seizures to the Bakırköy 
Prof. Dr. Mazhar Osman Mental Health and Ne-
urological Diseases Training and Research Hos-
pital epilepsy clinic. These patients were 18 to 80 
years old and only had epilepsy as a previous me-
dical diagnosis. As such, the study subjects lac-
ked a history of psychiatric disorders including 
mental retardation, psychoactive drug use, and 
any trauma resulting in loss of consciousness. Pa-
tients were divided into two groups based on the 
seizure type that they experienced over the last 
year: complex partial seizures without other focal 
or generalized tonic-clonic seizures (n=30) and 
generalized tonic-clonic seizures (n=30). Brain 
imaging techniques, including magnetic reso-
nance imaging (MRI) and computed tomography 
(CT), were utilized to rule out whether patients 
had lesions that may have caused epilepsy. If an 
organic cerebral lesion was identified the patient 
was subsequently excluded from the study. 
After each patient received a neurological evalua-
tion, their socio-demographic data and history of 
epilepsy were recorded. The Turkish translation 
of the Structured Clinical Interview for DSM-IV 
Axis I disorders (SCID-I/NP) was performed to 
determine whether subjects had comorbid psyc-
hiatric conditions. If the patients exhibited depre-
ssive symptoms, the severity of those symptoms 
was measured with the Hamilton Depression Ra-
ting Scale (HAM-D). Furthermore, the Hamilton 
Anxiety Rating Scale (HAM-A) was performed 
to determine the range and magnitude of anxiety 
symptoms. This study was reviewed and appro-
ved by the Ethics Committee of Bakırköy Prof. 
Dr. Mazhar Osman Mental Health and Neurolo-
gical Diseases Training and Research Hospital.
First developed in 1997, the SCID-I was utili-
zed to diagnose patients with Axis I disorders. 
In 1999 SCID-I was translated into Turkish by 
Çorapçıoğlu and colleagues. After the studies 
confirmed reliability of this translation, the ma-
nual was released and called the SCID-I/NP (11). 
The Hamilton Depression Rating Scale (HAM-
D) was developed by Hamilton in 1961 and 
then revised in 1967 to examine the severity of 
patient’s depressive symptoms. In 1996 Akdemir 
and colleagues confirmed validity and reliability 
of  the HAM-D Turkish translation (12). Utili-
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zing a 17-question form, we rated the severity of 
patient’s depressive symptoms on a scale of 0 (no 
symptoms) to 4 (severe symptoms). A total score 
ranging from 0 to 7 indicated no depression, a 
score ranging from 8 to 15 indicated mild depre-
ssion, and a score of 16 or higher was designated 
as major depression. 
This study also used the Hamilton Anxiety Rating 
Scale (HAM-A), which was developed by Hamil-
ton in 1959, and is utilized to measure the seve-
rity of depressive symptoms and psychological 
and somatic anxiety. The validity and reliability 
of the HAM-A Turkish translation was confirmed 
by Yazıcı and colleagues in 1998 (13). Presence 
and severity of symptoms were rated based on the 
interviewer’s discretion and each symptom was 
scored separately on a scale from 0 (no symptoms) 
to 4 (severe symptoms). The total score for HAM-
A ranged from 0 to 56, but a cutoff score was not 
calculated for this Turkish study.
The chi-squared test was applied to evaluate rela-
tionships between qualitative data, and Student’s 
t-test was utilized to determine the difference 
between means of continuous variables. The 
Kruskal-Wallis test was applied to compare more 
than two groups of continuous variables. To de-
termine whether the differences among groups 
were statistically significant a post hoc analysis 
was performed. A p-value less than 0.05 was con-
sidered statistically significant. 

RESULTS

Having performed an analysis of the types of se-
izures that the study participants exhibited over 
the past year, it was found that 50% of them had 
complex partial seizures while the remaining 
50% had generalized tonic-clonic seizures. The 
age was distributed as the minimum age of 18 
and the maximum age was 54, and the mean age 
was 29.66±10.33 for all sixty participants. Furt-
hermore, 22 (36.7%) patients were males with a 
mean age distribution of 28.68±18.7 years, and 
38 (63.3%) were females with a mean age distri-
bution of 30.24±11.24 years. There was no signi-
ficant difference between the mean age distributi-
on between epileptic males and females. 
Basic clinical histories for epilepsy were co-
llected to determine at what age and how long 
patients had this condition. The earliest age that 
epilepsy was diagnosed was at 2 years, and the 

latest age when a patient was diagnosed was at 
48 years of age. The mean age distribution that 
patients were first diagnosed with epilepsy was 
18.37±10.08 years. Out of all patients in the 
study population, the shortest life with epilepsy 
was 2 years whereas the longest was 37 years. 
The mean time distribution that patients lived 
with epilepsy was 11.18±7.78 years.
Demographics were also obtained for the study 
population to get a sense of each patient’s family 
life, level of education, and type of employment. It 
was determined that 29 (48.3%)  participants were 
married while 31 (51.7%) of them were unmarri-
ed. Out of all the participants only two (3.3%) 
were literate (but did not attend school), 18 (30%) 
graduated from primary school, 14 (23,3%) gra-
duated from junior high school, 17 (28.3%) gra-
duated from high school, and 9 (15%) graduated 
from a higher education institution. Demograp-
hics regarding occupation demonstrated that six 
(10%) participants were unemployed, 14 (23.3%) 
were housewives, 19 (31.7%) were employed, 
three (5%) were civil servants, three (5%) were 
craftsmen, three (5%) were tradesmen, two (3.3%) 
were retired, and 10 (16.7%) were students.
To measure the range of severity of the patient’s 
anxiety and depression the HAM-A and HAM-
D were performed. When comparing all the su-
bjects, the minimum HAM-D score was 0 and 
the maximum was 16 with a mean distribution 
of 3.5±4.24. The HAM-A scores ranged from 0 

Score type
Complex 
partial

Mean±SD

Generalized 
tonic-clonic
Mean±SD

p

HAM-D Score 3.27±4.36 3.73±4.18 0.627
HAM-A Total Score 3.93±4.5 4.73±4.93 0.514
HAM-A Psychic Subscale Score 2.13±2.41 2.77±3.29 0.399
HAM-A Somatic Subscale Score 2.00±2.75 1.96±2.37 0.960

Table 1. Scores according to seizure type

HAM-D, Hamilton Depression Rating Scale; HAM-A, Hamilton 
Anxiety Rating Scale;

Score type Working during 
last 6 months

Number of 
patients MEAN±SD p

HAM-D
HAM-A Total Score

YES 29 2,31±2,60
0.02

NO 31 4,76±5,15
HAM-A Psychic 
Subscale score

YES 29 3,11±3,98
0.03

NO 31 5,66±5,04
HAM-D
HAM-A Total Score

YES 29 1,86±2,46
0.09

NO 31 3,10±3,16
HAM-A Psychic 
Subscale score

YES 29 1,24±1,93
0.02

NO 31 2,76±2,87

Table 2. Scores according to employment stability

HAM-D, Hamilton Depression Rating Scale; HAM-A, Hamilton 
Anxiety Rating Scale;
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to 18 and demonstrated a mean distribution of 
4.3±4.69. HAM-A Psychic Subscale scores ran-
ged from 0 to 11 and averaged 2.45±2.88, where-
as for the HAM-A
Somatic Subscale scores, the minimum was 0 and 
the maximum was 10 with a mean distribution 
of 1.98±2.54. Overall, there were no significant 
differences among HAM-D scores and HAM-A 
total, Psychic Subscale and Somatic Subscale 
scores between complex partial seizures and ge-
neralized tonic-clonic seizures groups.
There were no significant differences among 
HAM-D and HAM-A total, Psychic Subscale and 
Somatic Subscale scores according to the sex. 
There were no significant differences among HAM-
D and HAM-A total, Psychic Subscale and Somatic 
Subscale scores according to educational level.
There were significant differences noted among 
HAM-D scores, HAM-A total scores, and HAM-
A Somatic Subscale scores when comparing whet-
her participants were securely employed or not 
(p<0.05). However, no significant difference was 
observed for HAM-A Psychic Subscale scores.
There were no significant differences among HAM-
D and HAM-A total, Psychic Subscale and Somatic 
Subscale scores according to marital status.

DISCUSSION

It is reported that comorbid psychiatric disorders 
such as depression and anxiety are diagnosed 
more often in sick individuals than in healthy indi-
viduals (5,8). Because psychiatric conditions often 
have multifactorial etiologies, it is not unusual to 
observe comorbid psychiatric disorders in patients 
with health problems such as epilepsy. Accordin-
gly, patients with epilepsy or other neurological 
diseases demonstrate more psychopathology when 
compared to the general population (2). There are 
cases in which comorbid psychiatric disorders sur-
face even before epilepsy is diagnosed, yet these 
disorders are observed following or during the di-
agnosis of epilepsy as well (15).
As Torta and Keller revealed in 1999, compre-
hending the clinical, psychosocial and biological 
factors that contribute to developing psychiatric 
disorders is helpful when trying to elucidate the 
relationship between disease and comorbid psyc-
hiatric conditions (19). Furthermore, the literature 
data suggest that anxiety and depression are the 

most common psychological disorders in adult 
and pediatric patients (4,5,16). Following Tor-
ta and Keller’s example, we aimed to determine 
whether the severity of epilepsy and certain socio-
demographic traits affect the severity of anxiety 
and depression for these patients. However, there 
were no such correlations observed in our study. 
Interestingly, in this research there were no di-
fferences in anxiety and depressive symptoms 
between male and female epileptics. This is in 
contrasts with previous findings that suggest that 
females without epilepsy demonstrate depression 
and anxiety disorders more often than males (17). 
However, there have been other reports that male 
epileptics have greater rates of depression as 
compared to females (18). It still remains uncle-
ar why other studies have found greater levels of 
depression in male epileptics. Perhaps this diffe-
rence may be attributed to the high expectations 
that Turkish society places on males in addition 
to the stigma attached to epilepsy, which all to-
gether may be so stressful that males are more 
frequently depressed. 
Even though there were no correlations between 
the intensity of epileptic seizures, socio-demo-
graphic traits and the severity of comorbid psyc-
hiatric conditions, many subjects demonstrated 
anxiety and depression despite lacking a history 
of prior psychiatric diagnoses. While it may be 
challenging to detect cognitive and behavioral 
changes in epilepsy patients, it is paramount to 
do so during routine follow-up examinations. 
Care providers must keep in mind that patients 
might exhibit psychiatric symptoms that are 
not severe enough to qualify for a formal psyc-
hiatric diagnosis. It is proposed that one of the 
most serious limitations of the DSM-IV is that 
it does not address how to approach subclinical 
symptoms that might represent psychopathology 
(14). In such cases it is important to monitor the-
se symptoms over time to detect exacerbations 
that may need therapeutic intervention. This is 
especially important for epileptic patients, be-
cause they have high rates of suicidal ideation 
and suicide attempts (9). As such, care providers 
must be vigilant in screening for and detecting 
comorbid psychiatric conditions to give patients 
optimal, holistic health care. However, this may 
not always be feasible if patients cannot access 
health care due to lack of steady employment.

Gülbahar et al. Socio-demographics and depression and anxiety
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In developing countries such as Turkey there are 
shortcomings in social support systems as the 
unemployed have limited access to resources. 
If the paucity of assistance for the unemployed 
remains uncorrected, it may be difficult to quell 
the loss of workers looking for better opportuni-
ties elsewhere. This study identified a significant 
increase in anxiety and depression for epileptics 
without regular employment as compared to pati-
ents with a secure job over a six-month period. In 
order to further support these patients from a he-
alth care perspective, a comprehensive approach 
must be adopted to identify psychiatric disorders 
when these patients seek care for epilepsy. 
In conclusion, this study investigated the relation-
ship among the features of epileptics and levels of 
depression and anxiety. One of the main limitati-
ons in our study was the lack of statistical power in 
our analyses due to an insufficient sample size. In 
the future, prospective investigations with larger 
study populations are needed to further investiga-
te the relationship between comorbid psychiatric 
disorders and epilepsy. Another interesting avenue 
of study would be to investigate how social stigma 
towards epileptics affects their treatment. Such 
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ABSTRACT

Aim To investigate an association of auditory lifestyle and risk 
behaviours with hearing loss and to identify the leading hearing 
problems among college students in Serbia exposed to loud music. 

Methods The participants of the study comprised 780 college stu-
dents of the High Medical School of Professional Studies of Bel-
grade (653 females and 127 males), the majority of whom were 
between 19 to 24 years of age. A cross sectional study was con-
ducted in order to investigate the association between exposure to 
noise in one’s leisure time and subsequent hearing problems using 
a self-reporting questionnaire. 

Results A total of 640 (82.1%) of students had a habit of listening 
to loud music, 421 (65.8%)  experienced tinnitus and 79 (10.1%) 
had a subjective feeling of hearing loss. The most significant asso-
ciation between self-reported hearing loss was living in noisy en-
vironments (p=0.000), and the appearance of difficulties (vertigo, 
anxiety) (p=0.000), as well as usage of personal music devices 
(p=0.087).

Conclusion While students who were exposed to loud sound le-
vels may still not have shown serious hearing problems or hearing 
loss, a great number did experience tinnitus or some other difficul-
ties after listening to music at loud volumes. 

Key words: young people, loud music, life style, hearing loss.
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INTRODUCTION

Noise has become a growing environmental pro-
blem in today’s western society and has an im-
portant role to play in the development of general 
hearing health problems (1). Noise-induced hea-
ring loss represents the most frequently occurring 
preventable disability and can be caused by occu-
pational or recreational sources (2). Furthermore, 
hearing loss is the most frequently recorded com-
munication handicap, restricting several aspects 
in one’s quality of life (3).
Many leisure activities may prove risky or dan-
gerous to one’s hearing: visiting dance clubs, 
using personal listening devices (MP3 or other 
media players), and attending concerts, among 
others (1). Young people are particularly likely 
to expose themselves to potentially damaging 
loud sounds. A number of studies have been re-
cently published on the auditory effects of music 
exposure at dance clubs and rock concerts (4-7). 
Moreover, with the massive and widespread rise 
in the popularity of portable MP3 players, ex-
posure to high sound levels has also increased 
dramatically (8). Several studies have reported 
increasing numbers of adolescents and young 
adults suffering from symptoms such as distorti-
on, tinnitus, hyperacusis, or other threshold shifts 
(2,6,9,10). Some studies have considered expo-
sure to harmfully loud sounds through personal 
music systems or other leisure activities to be li-
kely associated with a lack of knowledge about 
the potential harmful effects of the exposure to 
excessively loud sounds (6). 
Hearing loss among young people caused by 
recreational sources represents a significant pu-
blic health issue. Many previous studies (1-10) 
have been published, but there was no research 
about life styles and hearing issues among co-
llege students in Serbia. This study was made 
to investigate the auditory risk behaviours and 
hearing issues among young people. The data 
of this research may be relevant for the resear-
ches in the future and to public health experts 
and health policy creators as well, in order to 
keep up to date with current research and to 
create adequate health policy and programs re-
lated to this issue.
In this regard, the objective of the study was to 
label the non-healthy life style and risk behavio-

urs among college students in Serbia, which are 
frequently related to hearing problems. 

EXAMINEES AND METHODS

A cross-sectional study was conducted on 780 
students of the High Medical School of Profe-
ssional Studies of Belgrade during the six-month 
period, from October to December 2012. A self-
reporting questionnaire was created to target co-
llege students who had auditory risk behaviour 
associated with such health issues, in accordan-
ce with those used in similar studies (1,6). The 
survey was designed to address key demographic 
data (sex, age group, living environment), and to 
subsequently address lifestyle and auditory risk 
behaviours (exposure to high level music, frequ-
ent use of personal devices, visiting disco clubs 
and other high volume music environments), as 
well as hearing problems (tinnitus after listening 
to music at high volumes, hearing loss and ot-
her difficulties-vertigo, anxiety) among students. 
Questions were related to the habit of smoking 
and consuming alcoholic drinks, occasionally or 
on a daily basis (11,12) and practicing any kind 
of sports activities (13,14) referred to as “yes” 
or “no”.  The respondents group comprised both 
male, 127 (16.3%) and female college students, 
653 (83.7%), mean age 22.74±4.52 years. The di-
rector of the High Medical School of Professio-
nal Studies of Belgrade gave the written approval 
for this research.  
Descriptive statistics was used with a purpose of 
prevalence determination. In addition, different 
parameters were compared by exploratory anal-
ysis. The cross tabulation method and χ2-square 
test were used to examine the relation between 
qualitative variables. Fisher’s exact test was used 
to examine the significance of the association 
(contingency) between the two kinds of classi-
fication. The strength of presence or absence 
of an event in a given population was quantifi-
ed by the Odds Ratio (OR) and Relative Risk 
(RR) was used as the ratio of the probability of 
an event occurring in an exposed group. Multi-
variate binary logistic regression analysis (Met-
hod Forward Stepwise Conditional) was used to 
predict a binary response from independent pre-
dictors. The level of statistical significance was 
defined as p<0.05.



363

Budimčić et al. Auditory risk behaviours among students

RESULTS

The majority of respondents, 499 (64.0%) grew 
up in a noisy environment  and at the time of the 
research lived in a noisy environment. Six hundred 
and ninety three  (88.8%) lived in an urban area, 
and conversely, only 87 (11.2%) of the partici-
pants lived in a rural area. A total number of 297 
(38.1%) students, from both groups, were of the 
opinion that they lived in a noisy neighbourhood.
A total number of 640 (82.1%) students wilfully 
exposed themselves to potentially harmful, loud 
music, and 204 (26.2%) respondents reported ha-
bitual use of personal listening devices. Majori-
ty of students, 488 (80.4%) visited disco clubs 
and other places that offer loud music at least 
once a week, where 284 (46.7%) of them usually 
spent 2-3 hours. In such noisy environments, 154 
(25.3%) students spent over 3 hours (Table 1). 

ces once a week, 337 (83.6%), while 64 (15.9%) 
students went to such places 2-3 times a week 
and only two (0.5%) of them did so daily. This is 
comparable with those students, 27 (93.1%), who 
reported other difficulties in addition to tinnitus 
and visit to noisy places one per week. 
However, 16 (48.5%) students who suffered from 
some other hearing problems in addition to tinni-
tus habitually listened to music with personal li-
stening devices (p=0.087). Moreover, 29 (87.9%) 
students who suffered from hearing problems in 
addition to tinnitus had visited disco clubs and 
concerts, and 13 (44.8%) of whom spent over 
three hours there (p=0.000), when visiting such 
noisy environments. 
The most significant association between self-
reported hearing loss among college students 
was found to be living in noisy environments 
(p=0.000) and the appearance of difficulties such 
as vertigo, anxiety, reduction of one’s attention 
span and bad memory (p=0.000) and use of per-
sonal music devices (p=0.087) as well. 
The majority of students, 24 (75.0%), who experi-
enced other difficulties in addition to tinnitus were 
19–24 years of age. Students older than 30 years 
of age, 59 (7.6%), were visiting disco clubs signi-
ficantly less (p<0.001) than their colleagues in the 
age up to 30 years. Furthermore, they listened to 
loud music significantly less than their younger 
colleagues (p<0.001) and were using significantly 
less some personal media devices (p=0.001). 
The Mantel-Haenszel Common Odds Ratio Esti-
mation was determined as OR=6.0 (p=0.000) and 
the Relative Risk for hearing loss, if additional 
hearing difficulties had already been experien-
ced, was RR=4.9 (95% CI 2.5 – 9.5). This sen-
sitivity is found to decrease with age (Figure 1) 
(p=0.018).

Life style and auditory risk factors Number (%) of 
respondents

Exposure to high level music 640 (82.1)
Frequent use of personal media devices 204 (26.2)
Visiting disco clubs and other high volume 
music environments 609 (78.1)

Time spent at places that offer loud music:
1-2 hours 170 (28.0)
2-3 hours 284 (46.7)

More than 3 hours 154 (25.3)
Frequency of visiting clubs and other places 
with high volume music:

Once a week 488 (80.4)
2-3 times a week 115 (18.9)

Every day 4 (0.7)
Smoking 261 (33.5)
Alcohol consumption 312 (40.0)
Sports activities 185 (23.7)
Previous head injuries 60 (7.7)
Previous ear disease  76 (9.7)

Table 1. Lifestyle and auditory risk factors of students

Hearing issues Number (%) of 
respondents

Ear ringing after listening to music at a 
high volumes 421 (65.8)

Duration of  ringing:
1-2 hours 106 (25.2)
One day 11 (2.6)

Several days 1 (0.2)
Ceases quickly 303 (72.0)
Other difficulties (vertigo, anxiety, reducti-
on of attention span, bad memory) 33 (6.1)

Hearing loss 79 (10.1)

Table 2. Self-reported hearing issues

For majority of cases who reported tinnitus, 303 
(72.0%), it ceased quickly. In 106 (25.2%) cases 
tinnitus was reported to last for 1-2 hours, while 
in 11 (2.6%) respondents it was reported to last 
one day.  In addition to tinnitus, 33 (6.1%) stu-
dents experienced some other difficulties, such as 
vertigo, anxiety, reduced attention span and bad 
memory. From all students who were participants 
in this survey, 79 (10.1%) reported subjective 
feeling of hearing loss (Table 2). 
The prevalence of self-reported hearing loss 
among students who lived in noisy environments 
was 45 (57.0%) (p=0.000). Significantly more stu-
dents with self-reported tinnitus visited noisy pla-
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According to the results of the Multivariate Bi-
nary Logistic Regression Analysis  the following 
variables for category of the subjective sensation 
of hearing loss were found to be most influen-
tial: exposure to high level music (OR=28.76; 
p=0.000), visiting disco clubs and other high vo-
lume music environments (OR=3.364; p=0.026), 
previous ear disease (OR=5.94; p=0.000) and 
living in noisy environments (OR=3.263; 
p=0.000).  Nagelkerke R square for presented 
analyses was 0.430. A confusion matrix (15), 
done by Multivariate Binary Logistic Regression 
Analysis, which contains information about actu-
al and predicted classification, was 721 (92.4%).  

DISCUSSION

Music-induced hearing loss is a preventable pu-
blic health issue that has gained more importan-
ce as a health concern in recent years, because 
of episodic acoustic trauma exposure at public 
concerts and clubs and extended private exposu-
re from the widespread usage of personal MP3 
players (16). Adolescents and young adults are 
often exposed to potentially damaging loud mu-
sic during leisure activities (17). The growing ex-
posure of young people to environmental noise 
and loud music has generated interest in studies 
on the impact of such exposure, as well as the 
measures taken in these situations (1). A majority 

of studies have indicated the increase in the num-
ber of young people who suffer from symptoms 
of hearing impairment (10-13, 18-20). For exam-
ple, Chung and others have shown that 61% of 
young people who attend concerts or visit clubs 
or parties that feature loud music reported experi-
encing tinnitus or temporary hearing impairment 
(6), which is comparable with our results, where  
65.8% of students commonly report tinnitus. Si-
milar results were obtained in the second MTV 
survey, involving 2500 young adults, mean age 
21.7 years, where the most experienced (77%) 
ear problem was tinnitus (16). In another survey, 
approximately 89.5% of the students had experi-
enced transient tinnitus after loud music exposu-
re (17). However, according to our results, signi-
ficantly more students with self-reported tinnitus 
visit noisy places once a week (83.6%) and this 
situation could be an indication that individuals 
who suffer from certain hearing problems try to 
avoid places that feature loud music. In 72.0% of 
cases, tinnitus ceases quickly, in 25.2% of cases 
it lasts 1-2 hours and in just 2.6% of cases it lasts 
one day. Slightly different results were presented 
by Holmes and others (19), where 13.5% of res-
pondents reported prolonged tinnitus. 
With the massive growth in popularity of port-
able MP3 players, exposure to high noise levels 
has increased dramatically, and millions of young 
people are potentially putting themselves at risk 
for permanent hearing loss every time they listen 
to their favourite music (21). It has been found by 
Vogel et al that the greater general risk of some 
hearing problems occur in young people who use 
personal listening devices (MP3/Media players), 
more than in young people who visit dance clubs 
or attend rock concerts (8). Vogel also noted that 
the prevention of personal media player induced 
hearing loss should be managed through health 
protection measures, and making manufacturers 
of personal listening devices and governmental 
authorities equally responsible for the preven-
tion of hearing loss among young people as they 
themselves and their parents are. Nevertheless, 
our results indicate that 26.2% of respondents use 
some of personal listening devices and 48.5% of 
them suffer from tinnitus, or some other hearing 
problems. Further, McNeill and others evaluated 
a potential risk to hearing associated with the 
use of portable digital audio players. Significant 

Figure 1. Other difficulties (vertigo, anxiety, reduction of atten-
tion span, bad memory) after exposing to high volume music in 
relationship with age groups
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differences in MP3 user listening patterns were 
found between respondents who had experienced 
tinnitus and those who had not (22). 
This study has shown that a majority of college 
students was exposed to high sound levels du-
ring their usual leisure activities and that more 
than half of them have reported to suffer from 
tinnitus. Furthermore, the presented results indi-
cate that younger individuals who are exposed to 
high sound levels during their leisure activities, 
including the use of personal stereo systems or 
media devices and visiting disco clubs,  do not 
suffer from serious hearing problems or hearing 
loss, except tinnitus and some other difficulties. 
Also, our results indicate that the most important 
risk factors associated with self-reported hearing 
problems among college students were living in 
noisy environment, visiting disco clubs and other 
high volume music environments, frequent use of 
personal media devices and spending over three 
hours at places that offer loud music. 
Moreover, it has to be noted, according to previ-
ous research, that the analysis indicated a signifi-
cant correlation between perceived hearing loss 
and respondent’s overall attitudes towards noise 
exposure (19). According to all presented above, 
introducing adequate preventive programs relat-
ed to hearing problems among college students 
in Serbia is needed. Some of potential preven-
tive measures and strategies have already been 
proposed by some other authors in previous re-
search and could be applicable in this situation as 
well. For example, the volume of portable music 
players could be reduced effectively with visual 

warning prompts or a modeling technique (23). 
Intention to wear earplugs increased when young 
people were made aware of the potential for per-
manent hearing loss when encouraged by medi-
cal professionals (6,24), and when earplugs were 
provided free at the door of disco clubs (9,25). 
Some other authors concluded that young people 
considered hearing loss to be an important health 
concern when they had received education about 
such loss (6). 
In conclusion, in order to prevent music-induced 
hearing loss in youth, awareness into determi-
nants and further theory-based research on the 
association of young people’s hearing protection 
behavior during their leisure activities is needed. 
As visits to disco clubs proved to be among the 
significant risk behaviours, the need for sound 
level limitations in disco clubs and similar envi-
ronments is emphasized. In addition, in order to 
achieve long lasting behavioral changes in ado-
lescents’ listening habits, preventive strategies 
must be considered at more levels than just at the 
individual and modifiable risk factors need to be 
addressed. Certain screening activities associated 
to risk of hearing loss, which would be included 
in systematic physical examination of college 
students, should be proposed. 
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Uticaj stila života na pojavu problema sa sluhom kod studenata u 
Srbiji
Milenko Budimčić1, Kristina Seke2, Slavica Krsmanović1, Ljubica Živić3
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SAŽETAK
Cilj  Ispitati vezu životnog stila i rizičnog ponašanja s gubitkom sluha, te odrediti vodeće probleme sa 
sluhom nakon slušanja glasne muzike, u populaciji studenata u Srbiji.
Metode  Istraživanjem je obuhvaćeno 780 studenata Visoke zdravstvene strukovne škole u Beogradu, 
653 ženskog i 127 muškog pola, od kojih je većina pripadala starosnoj grupi od 19 do 24 godine. Studija 
preseka sprovedena je kako bi se istražila veza između neprofesionalnog izlaganja buci u svakodnevnim 
aktivnostima mladih i pojave problema sa sluhom, pomoću upitnika koji je dizajniran tako da bi se de-
finisali studenti s rizičnim ponašanjem koji su imali problem sa sluhom. 
Rezultati  Naviku slušanja glasne muzike imalo je 640 (82.1%) studenata. Prisutnost osećaja zujanja u 
ušima, nakon slušanja glasne muzike, zabilježena je kod 421 (65.8%) studenta, dok je 79 (10.1%) njih 
izjavilo da ima osećaj gubitka sluha. Za oštećenje sluha kao značajni su se pokazali sledeći parametri: 
življenje u bučnoj sredini (p=0.000), pojava subjektivnih tegoba kao što su nesvestica, napetost, smanje-
nje pažnje i slabije pamćenje (p=0.000), te korištenje personalnih muzičkih uređaja (p=0.087).
Zaključak  Iako se kod većine studenata koji slušaju glasnu muziku još uvek nisu mogli uočiti ozbiljni 
poremećaji ili gubitak sluha, većina njih, nakon izlaganja dejstvu glasne muzike, iskusila je zujanje u 
ušima ili neke druge subjektivne tegobe. 
Ključne reči: mladi, glasna muzika, životni stil, gubitak sluha
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ABSTRACT

Aim To determine the amount of stress to which young and adult 
persons were exposed during the last twelve months and relation-
ship between stress levels and risky health behavior. 

Methods The study was conducted from November 2011 until 
January 2012 in the Sarajevo Canton. The study included 700 
respondents divided into two groups: 350 young people aged 15-
27 years and 350 adults aged over 27 years. As an instrument for 
data collection a questionnaire was used to provide information on 
demographic characteristics of respondents and habits, as well as 
Holmes & Rahe stress scale to determine the level of stress. 

Results The average value of the stress scale score was 
302.56±149.75 for the total sample, 331.7±165.7 for youth and 
273.5±125.6 for adults. Respondents from the group of young pe-
ople in the last twelve months had an average of 3.6 highly stre-
ssful events and 1.9 in the group of adults. In the group of young 
people there were more respondents with inadequate nutrition 
(p=0.023) and more smokers (p=0.128). In the group of adults 
more people were overweight (p=0.001) and had reduced physi-
cal activity (p=0.006). Both study groups had an equal number of 
respondents who consumed alcohol. People with high levels of 
stress consumed alcohol significantly more (p=0.03) and smoked 
(p=0.02) compared to those with low levels of stress. 

Conclusion The respondents of both groups were exposed to large 
amount of stress that was associated with smoking and alcohol 
consumption. There is a need to design appropriate strategies for 
coping with stress and their implementation in lifestyle.

Key words: stressful life events, age, coping
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INTRODUCTION

Today, stress is defined as a physical or mental 
tension caused by factors which alter the existing 
balance of the body (1). Stress is conceptualized in 
three ways (2). Firstly, stress is seen as an objec-
tive stimulus that triggers the response to stress. 
Stress occurs in those circumstances where there 
is a deviation from the optimal level of require-
ments (3). Secondly, stress is seen as a response of 
the body to a stimulus. Stress occurs in response to 
any stressful stimulus, regardless of its nature (2). 
Thirdly, stress is an interaction of a person and its 
environment in a stressful situation. Stress occurs 
in case of imbalance between knowledge about the 
existence of specific needs and knowledge about 
the possibilities for satisfying those needs (4).
Cardiologist Wolf in 1950 noticed that his pati-
ents, one year before the onset of the disease, had 
reported about more frequent stressful events (5). 
Holmes and Rahe believed that every event that 
caused a change and discontinuity in the life of 
people is stressful, because it leads towards the 
need to adapt. Trying to measure the intensity of 
experienced stress caused by major life events 
Holmes and Rahe have constructed a standardi-
zed list of stressful events called a Scale in order 
to assess social adjustment (6). Even the initial 
applications of Holmes&Rahe stress scale esta-
blished association of major life events and the 
occurrence of physical disorders and diseases 
(7-9). Holmes and Rahe considered that a period 
of two years after major stressful events is the 
period of greatest risk, or the period in which the 
tendency for occurrence of stress-related illness 
is significantly increased influenced by adaptive 
efforts that are being made by an individual in 
order to adjust to life changes that occurred (6).
Conducted studies have found that exposure to 
stressful events leads to changes in health behavi-
or (10,11). As a way of coping with stress and ac-
hieving relaxation some persons consume alcohol, 
smoke cigarettes, while others turn to excessive 
food intake, thereby increasing the risk of obesity, 
cardiovascular diseases and diabetes (12-15).
Measurement of exposure to stress helps its 
better management, so ultimately better health 
and positive health behavior (16).
Therefore, the aim of the study was to determine 
the amount of stress to which young and adult 

persons were exposed during the last twelve 
months and relationship between stress levels 
with risky health behavior.

EXAMINEES AND METHODS

This prospective study was conducted  between  
November 2011 and January 2012, in the local 
communities within the municipality of Novo Sa-
rajevo. The sample consisted of 700 respondents 
who were divided into two groups. The first group 
consisted of 350 young people aged 15-27 years, 
and the second group consisted of 350 adults aged 
over 27 years. In order to conduct the study we 
obtained the approval of the Ethics Committee of 
the School of Medicine, University of Sarajevo. 
Each respondent was provided with an informed 
consent for the participation in this study.
Respondents were selected randomly. Inclusion 
criteria for the study were habitual residence at 
Novo Sarajevo municipality and the minimum 
age of fifteen years. The study did not include pe-
ople who live alone, have disabilities, recipients 
of social welfare and people without completed 
primary school.
Respondents were asked to complete an 
anonymous questionnaire containing questions 
related to age, gender, total number of years of 
education, body weight, body height and habits 
(smoking, alcohol consumption, physical activi-
ty) and the Holmes & Rahe stress scale which 
summarize the events in life that have occurred 
in the last twelve months.
The completed questionnaire of respondents was 
collected through an opening in a special box de-
signed for this study. 
Smokers are considered to be persons who daily 
smoke more than ten cigarettes a day (17). Exce-
ssive alcohol consumption was considered if a 
person drank more than five glasses of beer/two 
glasses of wine/ three small glasses of brandy) 
per week (18). Decreased physical activity enta-
iled less than 150 minutes of moderate physical 
activity or 75 minutes of intense physical activi-
ty or an equivalent combination of both types of 
activity per week (19). Persons with Body Mass 
Index equal to or over than 25 kg/m2 were consi-
dered as overweight (20).
The statistical analysis of data included descrip-
tive methods (relative numbers, standard error, 
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standard deviation, mean) and inferential stati-
stics (chi-square test). A p value below 0.05 was 
considered statistically significant

RESULTS

In both study groups, of young and adult persons, 
women were slightly more represented. In the 
group of young people there were 193 (55.1%) 
females, 177 (50.6%) in the group of adults. 
(p=0.128).
In the group of young people average age was 
22.1 years (SD±2.3), the youngest respondent 
was 15 and the oldest 27 years. In the group of 
adults average age was 48.2 years (SD±11.3), the 
youngest respondent was 28 years old and the ol-
dest 84 years.
Analysis of results on scale of recent stress shows 
that the mean score was 302.56±149.75 for the 
total sample, 331.7±165.7 for the group of young 
people and 273.5±125.6 for adult respondents. 
Statistical analysis showed that between the two 
groups a statistically significant difference was 
observed in the average score on the stress scale 
(p=0.000). Respondents from the group of young 
people had significantly higher values at the scale 
of recent stress compared to those from the group 
of adults (Table 1).

higher number of low stressful events (5-25 po-
ints). Between the groups there was no statisti-
cally significant difference in the number of mo-
derately stressful events (30-55 points) (Table 2).
The analysis of the number of  respondents with 
risky health behavior shows that in the group of 
young people there were significantly more  res-
pondents with inadequate nutrition (p=0.023) 
and more smokers, but not with significant dif-
ference (p=0.128). In the group of adults there 
were significantly more respondents who were 
overweight (p=0.001) and with reduced physical 
activity (p=0.006). In both study groups there 
was an equal number and percentage of respon-
dents who consumed alcohol (Figure 1).

Group Number of 
respondents Mean Standard 

deviation
Standard 

error
Mini-
mum

Maxi-
mum

Young 350 331.65 165.66 8.85 40 1005
Adults 350 273.47 125.60 6.71 60 930
Total 700 302.56 149.75 5.66 40 1005

Table 1. Mean value of stress scale score in the group of 
young people and the group of adults

Number of events categories (points) Group No Mean Standard deviation Standard error Min. Max. F p

60-100 
Young 350 3.60 2.162 0.116 0 13

150.299 0.000Adults 350 1.91 1.393 0.074 0 7
Total 700 2.76 2.004 0.076 0 13

30-55 
Young 350 3.61 2.296 0.123 0 14

0.003 0.959Adults 350 3.60 2.099 0.112 0 13
Total 700 3.61 2.198 0.083 0 14

5-25 
Young 350 3.58 2.257 0.121 0 11

9.211 0.002Adults 349 4.11 2.350 0.126 0 13
Total 699 3.84 2.317 0.088 0 13

Table 2. Number of stressful events, certain score categories by respondents in the group of young people and the group of adults

No, Number of respondents;  Min., Minimum range; Max, Maximum range

Figure 1. Number of respondents with risky health behaviors in 
the group of young people and the group of adults

The analysis of the number of stressful events 
in specific score categories per person, which 
occurred during the last year, shows that the res-
pondents from the group of young people had a 
statistically significantly higher number of highly 
stressful events (60-100 points), while respon-
dents from the group of adults had a significantly 

The analysis by Pearson’s coefficients of line-
ar correlation showed a significant correlation 
between the scale of recent stress with tobacco 
smoking (p=0.02) and alcohol consumption 
(p=0.03). Significant correlation between the 
value of the stress scale score and overweight 
(p=0.51), inadequate nutrition (p=12.24) and re-
duced physical activity (p=0.52) was not found.

DISCUSSION 

The goal of the study was to determine the 
amount of stress to which young persons and 
adults were exposed during the last twelve 
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months with a Holmes & Rahe stress scale and 
relationship between stress levels and risky he-
alth behavior. The results of the study showed 
a very high average value of the score on the 
stress scale of respondents from the group of 
young people (331.7±165.7 points). According 
to the results of other studies on young peo-
ple, students are particularly exposed to a large 
amount of stress (12,21,22). A study conducted 
among students of public and private schools 
in India found the average value in the range 
404.5-458.7 points (23). The average value 
of the recent stress scale score in the group of 
adults in our study was 273.5±125.6 points, or 
it was at medium high level. Adults were ex-
posed to the same amount of stress as health 
professionals in a study carried out in India 
(24). Stress levels of adult respondents were at 
the same level of stress as in persons in highly 
stressful occupations (25).
Given the score values   obtained by Holmes & 
Rahe stress scale it can be concluded that the risk 
of stress-related diseases occurrence in the near 
future for respondents in the group of young pe-
ople is high or very high, and for the respondents 
in the group of adults medium to high (6).
In the past twelve months the respondents from 
both groups had a number of events that did not 
happen every day and which were by nature ge-
nerally unchangeable. Thr number of such stre-
ssful events of different score categories by the 
respondent in the study ranged from 1.9 to 4.1, 
which is considerably higher when compared to 
the results of studies conducted in the United Sta-
tes where the number of stressful events per res-
pondent was 1.79±2.10 (26). In the structure of 
stressful events among respondents in the group 
of young persons it significantly more represen-
ted high score events that require great effort of 
the individual to adapt to a new situation. Events 
which represent easier life changes were signifi-
cantly more represented among the respondents 
from the group of adults.
Some longitudinal studies have shown that ex-
posure to a large amount of stressful experiences 
is a predictor of risky health behaviors (27). A 
study conducted among medical doctors, which 
registered a high level of stress, has determined 
that physicians, as a way to reduce the negative 
effects of stress, used to smoke, use alcohol, have 

excessive food intake and reduce their physical 
activity, besides the fact that it has been proven 
that this way of coping with stress breaks the na-
tural anti-stress mechanisms and does not lead to 
reduction of stress, but creates addiction (28).
Significant association of high levels of stress 
and alcohol consumption was found in a study 
conducted in the Netherlands on a sample from 
the general population that included 2714 su-
bjects aged 15-74 years (29). A study conducted 
in India has shown that an increase in the level 
of stress leads to greater alcohol consumption, 
and that in the same manner, the reduction in the 
level of stress leads to the reduction of alcohol 
consumption (26).
The results of our study showed a significant 
association of high levels of stress with smo-
king and alcohol consumption. Smoking was 
more frequent among respondents in the group 
of young people, who also have higher average 
value of stress score compared to those from the 
group of adults. Exposure to stressful events in 
their youth may be the reason for the beginning 
of excessive alcohol drinking and smoking, whi-
ch is shown in a study conducted among 1,074 
students in Los Angeles (30).
Although a significant number of studies con-
ducted around the world found a connection 
between risky health behaviors and stress le-
vels, in Bosnia and Herzegovina similar study 
has not been conducted, despite the additional 
fact that in the Federation of Bosnia and Herze-
govina, prevalence of smoking among adults is 
37.6%, 14.3% among young people, while 29.5 
% of the adult population consume alcohol and 
21.5% are overweight (31).
In conclusion, the study found that the respon-
dents of both groups were exposed to a large 
amount of stress that was associated with smo-
king and alcohol consumption. The obtained re-
sults are appealing and suggest the need to design 
intervention programs with alternative techniqu-
es to reduce stress such as muscle relaxation, me-
ditation, physical activity and their incorporation 
into lifestyle in order to reduce the use of alcohol 
and smoking as a way of coping with stress.
Given that the respondents from the group of 
young people had an extremely high value of 
stress scale score, there is a need to conduct 
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similar research, which will be focused on stu-
dents as a risk group in which high levels of 
stress can have negative implications on the 
emotional and health status and later on their 
professional career.
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SAŽETAK

Cilj  Odrediti količinu stresa kojoj su bile izložene mlade i odrasle osobe u posljednjih dvanaest mjese-
ci, te povezanost nivoa stresa s rizičnim zdravstvenim ponašanjem.

Metode  Studija je provedena u periodu od novembra 2011. do januara 2012. godine na području kan-
tona Sarajevo. U studiju je bilo uključeno 700 ispitanika podijeljenih u dvije grupe – 350 mladih osoba, 
starosti od 15 do 27 godina, te 350 odraslih osoba starijih od 27 godina. Korišten je anketni upitnik 
kojim su dobiveni podaci o demografskim karakteristikama ispitanika i njihovim navikama, te Holmes-
Raheova skala stresa za određivanje nivoa stresa.

Rezultati  Prosječna vrijednost skora skale stresa iznosila je 302.56±149.75 za ukupni uzorak,  
331.7±165.7 za mlade i 273.5±125.6 za odrasle ispitanike. Ispitanici iz grupe mladih osoba, u posljed-
njih dvanaest mjeseci, imali su u prosjeku 3.6, a iz grupe odraslih osoba 1.9 visokostresnih događaja. 
U grupi mladih osoba bilo je više onih s neadekvatnom ishranom (p=0.023) i više pušača (p=0.128). U 
grupi odraslih osoba bilo je više ispitanika s prekomjernom tjelesnom težinom (p=0.001) i smanjenom 
fizičkom aktivnošću (p=0.006). U obje ispitivane grupe bio je podjednak broj osoba koje su konzumira-
le alkohol. Osobe s visokim nivoom stresa su signifikantno više konzumirale alkohol (p=0.03) i pušile 
(p=0.02) u odnosu na osobe s niskim nivoom stresa.

Zaključak  Ispitanici obje grupe bili su izloženi velikoj količini stresa što je bilo udruženo s pušenjem 
i konzumiranjem alkohola. Nameće se potreba osmišljavanja primjerenih strategija suočavanja sa stre-
som i primjene tih strategija u životnom stilu. 

Ključne riječi: stresni događaji, životna dob, suočavanje
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ABSTRACT

Aim To investigate the relationship between somatic health pro-
blems and comorbid condition of anxiety and depression. 

Methods The cross-sectional study in a population of 2,000 stu-
dents of the Belgrade University (four schools: Medicine, Geo-
graphy, Economics, Electrical Engineering) during the period 
April - June 2010 was conducted. The students were randomly 
selected. The main instrument for data collection was a standar-
dized epidemiological questionnaire, designed at the Institute of 
Epidemiology, School of Medicine in Belgrade. 

Results According to the Hamilton Depression Scale (HAMD), 
correlation was found between the following somatic diseases and 
depression: diabetes (p=0.003), hypertension (p=0.007), heart di-
sease (p=0.001), chronic bronchitis (p=0.033), neurological disea-
ses (p=0.013), and gastric or duodenal ulcer (p=0.003). According 
to the Hamilton Anxiety Scale (HAMA) a correlation was found 
between the following somatic diseases and anxiety: diabetes 
(p=0.020), hypertension (p<0.001), heart disease (p=0.000), chro-
nic bronchitis (p=0.037), bronchial asthma (p=0.049), gastric or 
duodenal ulcer (p=0.003). 

Conclusion Depression and anxiety are common in persons with 
somatic diseases and have a significant association with physical 
health. This has considerable implications for somatic diseases 
management and clinical guidelines.

Key words: mental condition, chronic illness, comorbidity
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INTRODUCTION

Chronic illness can lead to anxiety and depression. 
Approximately one fourth of adults in the United 
States have a mental illness, and nearly half will 
develop at least one mental illness during their li-
fetime (1-3). The most common mental illnesses in 
adults are anxiety and mood disorders (1). Anxiety 
and depression simultaneously are more frequent 
associated with physical morbidity than anxiety or 
depression alone (4). Findings indicate that age and 
gender of the adolescent and duration of illness did 
not affect the depression score, but type of illness 
affected it significantly (5). Depression and gene-
ralized anxiety disorder were the most globally 
disabling psychiatric disorders (6). Results of pre-
vious studies have shown that in clinical practice, 
treatment of depression and anxiety is far from op-
timal as these symptoms are frequently overlooked 
and undertreated (7). Mental disorders were consi-
stently reported to be more disabling than physical 
disorders and the degree of disability increased as 
the number of comorbid disorders increased. De-
pression, in particular, was rated consistently hi-
gher across all domains than all physical disorders. 
Despite high rates of mental disorders and associa-
ted disability they are less likely to be treated than 
physical disorders (6). Similarly, other studies have 
found higher prevalence rates for many psychiatric 
than physical disorders (8). In a Norwegian survey 
involving general population, about one-third of 
individuals reporting somatic health problems also 
have anxiety disorder and/or depression. Some au-
thors have pointed out that comorbid anxiety disor-
der and depression are found to be more strongly 
associated with somatic health problems than pure 
anxiety disorder and pure depression (9).
The relationship between somatic health problems 
and comorbid condition of anxiety and depression 
has been given little attention in the literature, espe-
cially among university students (9). Only a small 
number of studies have shown that prevalence ra-
tes of mental disorders are higher in patients with 
chronic somatic diseases than in a physically heal-
thy person (10). Having in mind the university stu-
dents are exposed to stress, overwork and fatigue, 
and that students’ mental health is a growing con-
cern, we wanted to examine the association of so-
matic diseases and mental states in this population. 
Therefore, the aim of this study was to investigate 
the relationship between somatic health problems 

and comorbid condition of anxiety and depression 
in Belgrade University student’s population. 

EXAMINEES AND METHODS

The cross-sectional study was conducted in a popu-
lation of 2,000 students of the Belgrade University. 
Four schools (Medicine, Geography, Economics, 
Electrical Engineering) from which the students 
participating in this research were randomly se-
lected (by computer listing), were included in the 
study conducted in the period April - June 2010. 
From each of the schools an equal number of stu-
dents per academic year was examined, and they 
received practical training on a test day. The main 
instrument for data collection was a standardized 
epidemiological questionnaire, designed at the 
Institute of Epidemiology, School of Medicine in 
Belgrade and it has been used in similar studies. 
The questionnaire included questions related to de-
mographics (gender, age, faculty and year of study, 
place of residence), social characteristics (educati-
on and occupation of parents, social status) and be-
havioral characteristics (reasons for starting prac-
tizing this habit, attitudes related to knowledge of 
its harmfulness). A special part of the questionnaire 
included questions about diagnosed somatic dise-
ases. For the evaluation of depression and anxiety 
the Hamilton Rating Scale for evaluation of depre-
ssion (HAMD) and Hamilton Anxiety Rating Sca-
le (HAMA) were used. Participation was voluntary 
and anonymous. The Institutional Review Board 
approved the study. Informed consent forms were 
signed by all students who agreed to participate. 
Statistical analysis was performed using descrip-
tive statistics and Chi-square test and Student 
t-test to test group differences. For testing associ-
ation between variables the Spearman rank corre-
lation coefficient was calculated. 

RESULTS

Data were collected from 2,000 students of Uni-
versity of Belgrade, 860 (43%) males and 1,140 
(57%) females. The average age of the partici-
pants was 21.5 years. From each of the schools 
an equal number of students (500) per academic 
year was examined. Response rate was 99.8%. 
Most students with diabetes were among the stu-
dents of the School of Economics, five (1%), with 
hypertension at the School of Electrical Enginee-
ring19 (3.9%), heart disease was found among 
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students of the School of Economics, 12 (2.4%), 
chronic bronchitis among students of the School of 
Medicine, 19 (3.8%). Bronchial asthma was most 
frequent among students at the School of Electrical 
Engineering, 26 (5.3%). When it comes to diagno-
sed neurological diseases, the majority of students 
were at the School of Medicine, four (0.8%). Ga-
stric or duodenal ulcer was most frequent among 
the students at School of Economics, five (1%), 
since skin diseases prevailed at the School of Geo-
graphy, 18 (3.7%), (Table 1). However, statistically 
significant differences among students of four sur-
veyed schools were not found for somatic diseases.

No (%) of students
Diagnosed 
somatic 
diseases 

School of
Medicine 

School of
Geography

Econo-
mics

Electrical 
Engineering Total

Diabetes 2 (0.4) 3 (0.6) 5 (1.0) 2 (0.4) 12 (0.6)
Hypertension 16 (3.2) 17 (3.5) 12 (2.4) 19 (3.9) 64 (3.2)
Heart disease 7 (1.4) 8 (1.6) 12 (2.4) 6 (1.2) 33 (1.7)
Chronic 
bronchitis 19 (3.8) 17 (3.5) 15 (3.0) 13 (2.6) 64 (3.2)

Bronchial 
asthma 11 (2.2) 23 (4.7) 24 (4.8) 26 (5.3) 84 (4.3)

Neurological 
diseases 4 (0.8) 3 (0.6) 3 (0.6) 1 (0.2) 11 (0.6)

Gastric or du-
odenal ulcer 2 (0.4) 1 (0.2) 5 (1.0) 1 (0.2) 9 (0.5)

Skin diseases 15 (3.0) 18 (3.7) 14 (2.8) 9 (1.8) 56 (2.8)

Table 1. Distribution of students of four surveyed schools in 
relation to diagnosed somatic diseases

Somatic diseases p
Diabetes 0.003
Hypertension 0.007
Heart disease 0.001
Chronic bronchitis 0.033
Bronchial asthma 0.313
Neurological diseases 0.013
Gastric or duodenal ulcer 0.003
Skin diseases 0.875

Table 2. Correlation between somatic diseases and depres-
sion according to the Hamilton Depression Scale (HAMD)

Somatic diseases p
Diabetes 0.020
Hypertension 0.000
Heart disease 0.000
Chronic bronchitis 0.037
Bronchial asthma 0.049
Neurological diseases 0.113
Gastric or duodenal ulcer 0.003
Skin diseases 0.380

Table 3. Correlation between somatic diseases and anxiety 
according to the Hamilton Anxiety Scale (HAMA)

Somatic diseases
p

Males Females
Diabetes 0.090 0.020
Hypertension 0.000 0.807
Heart disease 0.012 0.038
Chronic bronchitis 0.200 0.093
Bronchial asthma 0.430 0.441
Neurological diseases 0.000 0.877
Gastric or duodenal ulcer 0.072 0.022
Skin diseases 0.635 0.759

Table 4. Correlation between somatic diseases and depres-
sion according to the Hamilton Depression Scale with respect 
to gender

Somatic diseases 
p

Males Females
Diabetes  0.056 0.163
Hypertension 0.001 0.117
Heart disease 0.000 0.001
Chronic bronchitis 0.235 0.085
Bronchial asthma 0.212 0.101
Neurological diseases 0.000 0.320
Gastric or duodenal ulcer 0.136 0.007
Skin diseases 0.247 0.073

Table 5. Correlation between somatic diseases and anxiety 
according to the Hamilton Anxiety Scale (HAMA) with respect 
to gender

According to the Hamilton Depression Scale 
(HAMD), correlation was found between the 
following somatic diseases and depression: di-
abetes (p=0.003), hypertension (p=0.007), heart 
disease (p=0.001), chronic bronchitis (p=0.033), 
neurological diseases (p=0.013), and gastric or 
duodenal ulcer (p=0.003) (Table 2).

Among females a correlation was found between 
diabetes and depression (p=0.020), and gastric or 
duodenal ulcer and depression according to the 
Hamilton Depression Scale (p=0.022). Among 
males the correlation was found between hyper-
tension and depression (p<0.001), and neurologi-
cal diseases and depression (p<0.001) according 
to the Hamilton Depression Scale. In both sexes 
the correlation was found between heart disease 
(p=0.012 for males and p=0.038 for females) and 
depression (Table 4).

Among females the correlation between gastric or 
duodenal ulcer and anxiety according to the Hamil-
ton Anxiety Scale was found (p=0.007) since among 
males correlation was found between neurological 
diseases and anxiety (p=0.000) and hypertension 
and anxiety (p=0.001) too. In both sexes correlation 
was found between heart diseases (p=0.000 for ma-
les and p=0.001 for females) and anxiety according 
to the Hamilton Anxiety Scale (Table 5).

According to the Hamilton Anxiety Scale 
(HAMA) a correlation was found between the  
following somatic diseases and anxiety: diabetes 
(p=0.020), hypertension (p<0.001), heart disease 
(p<0.001), chronic bronchitis (p=0.037), bron-
chial asthma (p=0.049), and gastric or duodenal 
ulcer (p=0.003) (Table 3).
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DISCUSSION

Depression and anxiety are common comorbid he-
alth problems in patients with diabetes. It is well-
known that patients with depression and diabetes, 
compared to patients with diabetes alone, have been 
linked with poor self-care and adherence to medical 
treatment, poorer glycemic control and more diabe-
tes complications. Moreover, depression in diabetes 
patients is associated with a higher risk of morbidi-
ty and all causes of mortality (11). In our research 
involving the population of university students, the 
results indicate that diabetes affects the occurren-
ce of depression and anxiety, as well. Key findings 
from eighteen surveys across 17 countries in Eu-
rope, the Americas, the Middle East, Africa, Asia, 
and the South Pacific indicated that the risk of both 
mood and anxiety disorders are moderately higher 
among persons with diabetes, as compared to the 
persons without diabetes (12). In a research in the 
UK the relationship between diabetes and depressi-
on was found (13), since in a research on the Dutch 
population depressive symptoms, but not anxiety 
are associated with glucose metabolism (11). 
When it comes to correlation between diabetes and 
depression regarding gender, among females stati-
stically significant difference was found in the pre-
sent study, and among male participants it was not 
found, which is consistent with studies in Vietnam 
(14), in the Netherlands (15), in the UK (16) and 
also in a research on the population of European 
and South-Asian countries (17). Although evidence 
of the relationship between depression and diabetes 
is strong, the mechanism of the association rema-
ins unclear: depression may lead to diabetes or di-
abetes may lead to depression (18). In a survey on 
the population with diagnosed diabetes prevalence 
estimates of major depression ranged from 1.5% in 
Shanghai to 19.5% in Ukraine. When it comes to 
anxiety, elevated anxiety symptoms were associated 
with diabetes. Recent studies suggest that anxiety 
disorders may also be associated with less favorable 
glycemic control among adults with diabetes (12). 
Regarding blood pressure,  a correlation with de-
pression and anxiety was found according to the 
Hamilton Depression Scale as well as according 
to the Hamilton Anxiety Scale in this study. Mo-
reover, depression was found among males with 
higher blood pressure as anxiety, too; among 
female students the correlation was not found 
between higher blood pressure and depression 

and anxiety, which is consistent with studies 
from Norway (9) and Italy (19). 
Regarding heart diseases, our results indicate that 
they are connected with symptoms of depression, 
as it has been noted by others (10,20,21). Contrary 
to these results in the USA research no association 
between depressive symptoms and unrecognized 
glucose intolerance was found. Moreover, as de-
pression confers a higher risk for coronary heart 
disease, the risk for coronary heart disease may be 
additive when both diseases are present (18).
Anxiety seemed to be an independent risk factor 
for incident coronary heart disease and cardiac 
mortality (22). 
In the present study a correlation between chronic 
bronchitis and depression was found and with anxi-
ety as well, which is consistent with a study in Iran 
(23). When it comes to bronchial asthma, in the 
current study the correlation was not found with 
depression and with anxiety it is on the border of 
statistical significance, while according to results 
in Iran the correlation was found for both anxiety 
and depression (23). Comorbid symptoms of anxi-
ety and depression are common in patients with 
chronic obstructive pulmonary disease. In a Ger-
man study, results revealed significantly increased 
prevalence rates for depressive disorders, anxiety 
disorders, in chronic obstructive pulmonary dise-
ase patients. Similarly, increased prevalence rates 
for depressive and anxiety disorders were found in 
patients’ spouses (24). Anxiety is common in pa-
tients with chronic obstructive pulmonary disease. 
It is often associated with clinical depression (25).
In the current study correlation between neuro-
logical diseases and depression was found, but 
there was no correlation between neurological di-
seases and anxiety. Results of a French nationwi-
de survey indicate that patients with neuropathic 
pain had higher anxiety/depression scores than 
those reporting pain without neuropathic charac-
teristics and those without pain (26). In the USA 
research conducted in a population of patients 
with neurological disorders caused by diabetes, 
both anxiety and depression were present (27). 
In our research gastric or duodenal ulcer is asso-
ciated with depression and anxiety. In a Spanish 
survey on the population of adolescents with dia-
gnosed ulcer, anxiety and depression were found 
in 92% of the cases (28). Contrary to our results, 
in a survey from the USA, patients with non- ul-
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cer dyspepsia are more likely to have symptoms 
of anxiety and depression than healthy persons or 
patients with ulcers (29).
In two Italian researches results revealed a 
connection between skin diseases and depression 
(30,31). In the USA survey majority of patients 
with psoriasis reported clinically significant psyc-
hiatric symptoms and are likely to receive psychi-
atric diagnoses, with both depression and anxiety 
(32). Also the correlation between skin diseases 
and depression and anxiety has been documented 
in a number of reports (32-34). However, our re-
search does not corroborate this association.
The results of this investigation show that dia-
betes, hypertension, heart disease, chronic bron-
chitis, bronchial asthma and gastric or duodenal 
ulcer are associated with anxiety, and all of these 
diseases except bronchial asthma including neu-
rological disease are associated with depression. 
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Povezanost između somatskih bolesti i simptoma depresije i anksioznosti 
u populaciji studenata Univerziteta u Beogradu
Mirjana Stojanović-Tasić1, Anita Grgurević2, Jovana Cvetković1, Uglješa Grgurević3, Goran Trajković4

1Klinika za neuropsihijatriju, Medicinski fakultet, Univerzitet Priština/Kosovska Mitrovica; 2Institut za epidemiologiju, Medicinski fakultet, 

Univerzitet u Beogradu; 3Klinika za otorinolaringologiju, Vojnomedicinska akademija, Beograd; 4Institut za medicinsku statistiku i infor-

matiku, Medicinski fakultet, Univerzitet u Beogradu; Srbija

SAŽETAK
Cilj  Istražiti povezanosti između somatskih bolesti i komorbidnih stanja anksioznosti i depresije. 
Metode  Sprovedena je studija prevalencije u populaciji 2000 studenata Univerziteta u Beogradu (Me-
dicinski, Geografski, Ekonomski i Elektrotehnički fakultet), odabranih metodom slučajnog izbora, u 
periodu od aprila do juna 2010. godine. Osnovni instrument za prikupljanje podataka bio je standardi-
zovani epidemiološki upitnik koji je dizajniran na Institutu za epidemiologiju Medicinskog fakulteta u 
Beogradu.
Rezultati  Prema Hamiltonovoj skali depresivnosti (HAMD), korelacija je nađena između sledećih 
somatskih bolesti i depresije: dijabetesa (p=0,003), hipertenzije (p=0,007), oboljenja srca (p=0,001), 
hroničnog bronhitisa (p=0,033), neuroloških oboljenja (p=0,013) i čira na želucu ili dvanaestopalačnom 
crevu (p=0,003). Prema Hamiltonovoj skali anksioznosti (HAMA) korelacija je nađena između sledećih 
somatskih bolesti i anksioznosti: dijabetesa (p=0,020), hipertenzije (p=0,000), oboljenja srca (p=0,000), 
hroničnog bronhitisa (p=0,037), bronhijalne astme (p=0,049) i čira na želucu ili dvanaestopalačnom 
crevu (p=0,003). 
Zaključak  Depresija i anksioznost su česta komorbidna stanja kod studenata sa dijagnostikovanim 
somatskim oboljenjima. Ovakav nalaz ima značajne implikacije za kliničku praksu i ukazuje na potrebu 
šireg sagledavanja somatskih oboljenja. 
Ključne reči: mentalni poremećaji, hronične bolesti, komorbiditet.
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ABSTRACT

Aim To examine the oral mucosa under the denture base and to 
determine the influence of local factors that contribute to denture 
stomatitis. 

Methods In this prospective, case control study 30 patients with 
palatal inflammatory lesions were evaluated.  A degree of palatal 
inflammation was scored. Swab samples were taken from tongue 
and palatal mucosa for microbiological examination. Denture 
plaque index, data of night wearing dentures, pH values of tongue 
and palatal mucosa were determined for all subjects. 

Results Significantly higher incidence of poor denture cleanline-
ss index (p=0.01) and night wearing of dentures (p=0.009) were 
found in patients with denture stomatitis. There were significant 
differences between the groups in relation to the pH value of the 
tongue and palatal mucosa (p=0.016 and p=0.035, respectively). 
No significant association was found between denture stomatitis 
and microbiological findings, dentures age, type of dentures, pre-
sence of previous prosthesis, frequency or manner of dentures hy-
giene and smoking habits. 

Conclusion Poor denture hygiene, overnight wearing of dentures 
and oral mucosa pH less than 6.5 are predominant local etiolo-
gycal factors that contribute to denture stomatitis development.

Keywords: dental prostheses, hygiene, oral candidiasis, etiology, 
dental care for elderly
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INTRODUCTION

Denture stomatitis (DS) is a clinical diagnosis of the 
oral mucosa inflammatory lesion, which is located 
under the base of removable denture (1). Accor-
ding to the classification proposed by Newton (2), 
there are three clinical types of the disease: pin-
point hyperemia (type 1), diffuse mucosal erythe-
ma, which is limited by denture base (type 2) and 
inflammatory papillary hyperplasia (type 3). The 
distribution of these lesions in removable dentu-
res wearers tends to increase with age (3). Several 
studies have revealed that DS is more prevalent in 
the female population (4,5). The etiology of DS is 
multifactorial, with predominance of local factors. 
The colonization of Candida genus yeasts, poor 
denture hygiene, continual and nighttime wearing 
of removable dentures, denture age, trauma caused 
by dentures and smoking are described in literatu-
re as important factors that lead to DS (1, 4, 6-9). 
Some authors reported the significant impact of 
poor hygiene in the development of inflammatory 
lesions on the oral mucosa (7,10), which is explai-
ned by the pathogenic influence of microorganisms 
(Candida spp., Staphylococcus spp., Streptococcus 
spp. and Enterobacteriaceae/Pseudomonadaceae 
families) being part of the denture plaque (11,12). 
The association of Candida albicans colonization 
and palatal mucosa lesions has been mostly des-
cribed in the previous studies (5,7,10,12). Accor-
ding to Budtz-Jorgensen (9), invasion of yeast into 
the tissues, production of virulence factors and 
induction of hypersensitivity reactions have been 
described as possible mechanisms in initiation of 
the disease. The impact of overnight denture we-
aring is also cited as an important predictor in the 
pathogenesis of denture stomatitis (1,13). In conti-
nuous wearing, a decline in the pH value of palatal 
mucosa due to acid products of yeasts, lactobacilli 
and streptococci is noted. Reduced salivation at ni-
ght also contributes to acid environment between 
the denture base and oral mucosa (9). However, 
Yilmaz et al. (14) found no significant association 
between night-wear and denture stomatitis. There 
is no control study that observed all previously re-
ported etiology factors at the same time and there is 
a lack of information about oral mucosa pH value 
and its relation with Candida infection under the 
base of removable denture.
The aim of this study was to examine the oral 
mucosa which is in direct contact with the base of 

the prosthesis and to determine the presence and 
influence of local factors (purity of dentures, den-
ture age, night wearing of dentures, palate and 
tongue mucosal pH and Candida infection on the 
oral mucosa) in the development of denture sto-
matitis in upper removable dentures wearers.

PATIENTS AND METHODS                                                                                                                     

The study was conducted as a prospective, case 
control clinical study at the Oral Medicine Section 
of the Dental Clinic, School of Medicine, Novi Sad, 
Serbia between January 2012 and August 2013. 
The study group involved 30 consecutive patients 
with upper removable dentures that had inflamma-
tory lesions on the mucosa of the alveolar ridge and 
the hard palate (21 female and 9 male subjects of 
average age of 66.30 years (ranged 60-87 years). 
The control group  consisted of 30 healthy subjects 
with upper dentures and no oral mucosa lesions (25 
females and 5 males of average age of 65.30 years 
(ranged 58-76 years). Subjects with upper remo-
vable dentures (complete dentures, acrylic partial 
dentures, cast partial dentures) older than 2 years 
were included in the study. Criteria for exclusion 
from the study were: the presence of systemic dise-
ase (immune, neoplastic, infectious, and endocrine 
diseases), antibiotic or corticosteroid therapy wit-
hin the previous 6 months and the presence of a dry 
mouth sense (xerostomia).
All subjects were interviewed using a structured 
questionnaire by one investigator in order to mi-
nimize possible variations in the data gathering. 
Visual examination of the mouth was carried out 
by a specialist in oral medicine experienced in that 
field. Information explaining the content of the 
study and purpose of the research results, was pro-
vided to patients in writing. Having learned about 
the procedure, the patients gave their written con-
sents. The study was approved by the Ethical Co-
mmittee of School of Medicine in Novi Sad.
A questionnaire that included questions with ana-
mnestic predetermined sequence: generalities, so-
cio-demographic information, gender, age, height 
and weight, data of harmful habits (smoking and 
alcohol consumption), the frequency of visiting the 
dentist, information about prosthetic restoration 
(prosthesis type, length of time wearing dentures, 
presence of previous prosthesis, information about 
the night wearing dentures, frequency and manner 
of dentures hygiene), frequency and method of ma-
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intaining dental hygiene, was completed for each 
subject. During the clinical examination, condition 
of oral mucosa and dental status were established.
Based on hard palate and alveolar ridge mucosa 
clinical examination in the patients with inflam-
mation, the degree of palatal inflammation was 
scored: 0-no inflammation; 1-slight inflammation 
(localized slight hyperemia); 2-moderate inflam-
mation (diffuse hyperemia); 3-severe inflammati-
on (diffuse and papillary hyperplasia) (15). 
Denture plaque index was measured for each 
prosthesis. Denture base that is in direct contact 
with oral mucosa was coated with 1% solution 
of gentian violet and then dentures were washed 
under running water. Denture plaque index was 
determined according to Budtz-Jorgensen: exce-
llent (absence or presence of plaque in the form 
of a few points), satisfactory (less than half of 
the surface of denture base covered with plaque) 
and bad (more than half of the surface of  denture 
base covered with plaque) (16). 
Palatal mucosa and tongue pH values were deter-
mined by using standard pH paper indicator with 
a sensitivity of 0.5 (Neutralit, Merck, Darmstadt, 
Germany). The pH values from 6.5-7.0 were con-
sidered normal (17). The pH paper was placed 
and gently pressed on the hard palate and dorsal 
surface of the tongue for 5 s, and immediately 
after that the mucosa pH values were determined 
comparing the color change of the paper with the 
attached scale. According to the measured pH 
value of palatal and tongue mucosa, participants 
were classified into two groups: group with acid 
pH value (pH<6.5) and group with normal and 
alkaline pH value (pH≥6.5). 
Swab samples from tongue and palate (each lasting 
10-15 seconds) for mycological and bacteriologi-
cal examination were taken from the both groups. 
All samples were taken in the morning (from 9 to 
11 am), and reached the laboratory within 2 hours. 
All swab samples were taken by one investigator. 
Swab samples were plated on Sabouraud dextrose 
agar (Difco, Detroit, MI, USA) and incubated un-
der aerobic conditions at 37 °C for 48 h for yeasts. 
These colonies were sub-cultured and their iden-
tification included germ tube formation in bovine 
serum, chlamydospore formation in corn meal 
agar, ability to growth at 45 °C and assimilation 
test (API 20C Aux, bioMerieux, Marcy l` Etoile, 
France). The bacteria inoculation was performed 
on blood agar, MacConkey’s agar, and tioglikol 

media with dextrose (Difco, Detroit, MI, USA) in 
aerobic conditions at 37 °C for 24/48 h. Inoculated 
culture media was observed after 48 h in order to 
detect the presence of clinically significant species 
of bacteria and yeast in the examined material.
For attributive characteristics data is shown in the 
form of absolute and relative numbers, and for nu-
meric characteristics through mean value and me-
asures of variability. Student’s t-test was applied 
for the testing of the differences between the two 
groups, for continuous variables, i.e. χ² test or χ² 
test (Yates correction) for attributive characteristi-
cs. The value p<0.05 was statistically significant.

RESULTS

Comparing the average age and gender of the pa-
tients wearing denture there was no significant di-
fference between the groups (p>0.05). According 
to degree of the hard palate mucosal inflammati-
on, it was found that 10 (33.3%) patients with DS 
had slight, while 20 (66.7%) had moderately or 
severely inflamed palatal mucosa (p<0.05).

No (%) of patients p

Denture plaque index Denture stomatitis 
n=30

Control 
group n=30

Excellent 2 (6.7) 11 (36.7)
p=0.01

Bad 28 (93.3) 19 (63.3)

Table 1. Denture cleanliness index data in the groups

No (%) of patients p

Night wearing dentures Denture stomatitis
n=30

Control 
group n=30

Yes 22 (73.3) 11 (36.7)
p=0.009

No 8 (26.7) 19 (63.3)

Table 2. Prevalence of night wearing dentures in the groups

The bad denture cleanliness index was detected 
in 28 (93.3%) patients in the DS group and 19 
(63.3%) patients from the control group. There 
was significant difference in denture cleanliness 
index between the groups (p=0.01). Due to the 
small number of patients with satisfactory index 
and for the purpose of an adequate statistical 
analysis, subjects with satisfactory and bad in-
dex were merged into one group (bad) (Table 1). 
The statistical analysis revealed a significantly 
higher prevalence of night wearing dentures in 
patients with DS, 73.3% (22) than in the control 
group, 36.7%  (11) (p=0.009) (Table 2).

Acid pH value of palatal mucosa under the base 
of removable denture (pH<6.5) were found in 20 
(66.6%) patients with DS, and 10 (33.3%) pati-
ents from the control group (Table 3). There were 
significant differences between the groups in re-
lation to the pH value of the palate (p=0.016). 
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The pH<6.5 on the dorsal surface of the tongue 
was measured in 22 (73.4%) subjects with DS 
and 12 (40%) control subjects. Significant dif-
ferences were also found between the groups in 
relation to the pH value of tongue (p = 0.035).
Of the total 20 patients with pH<6.5 on palatal 
mucosa, Candida species were isolated in 9 (45%) 
patients with DS. Positive microbiological finding 
from the palate and the tongue was confirmed in 
13 (43.3%) and 19 (63.3%) subjects with denture 
stomatitis respectively, while in the control group 
11 (36.7%) subjects had positive microbiologi-
cal finding from the tongue or the palate muco-
sa (p=0.120 and p=0.596, respectively). In DS 
group, Candida albicans, Candida spp. and bac-
teria were isolated from the hard palate mucosa in 
eight (26.7%), five (16.7%) and  two (6.7%) pa-
tients respectively, while in the control group both 
Candida species were found in four (13.3%) and 
bacteria in two (6.7%) patients. Candida albicans 
from the dorsal surface of the tongue was isolated 
in 10 (33.3%) patients with DS and five (16.7%) 
from the control group, while Candida spp. was 
present i  nine (30%) patients with DS and six 
(20%) control subjects. Bacteria (Pseudomonas 
aeruginosa and Escherichia coli) were isolated in 
four (13.3%) patients with denture stomatitis and 
one (3.3%) control patiens. 
There were no significant differences between 
the groups in relationfto denturs age (p=0.667), 
type of dentures (p=0.954), presence of previo-
us prosthesis (p=1.000), frequency or manner of 
denturs hygiene (p=0.362) and cigarette smoking 
habits (p=0.754).

DISCUSSION

In the present study the condition of palatal mucosa 
and influence of several local etiologycal factors on 
the occurrence of the disease have bees analyzed. 
Our results confirmed DS multifactorial etiology. 
Poor denture hygiene was significantly more pre-
sent in patients with palatal inflammatory lesions 

compared to the control group. Significant correla-
tion that was found between poor index of denture 
cleanliness and DS has been reported in several pre-
vious studies (4,6-8, 14). The current findings shos 
high prevalence of subjects with bad denture clean-
liness index and this result falls in the range repor-
ted previously (7,10).  Although Naik et al. (10) did 
not find significant difference between DS and he-
althy subjects in relation to denture cleanliness, the-
ir results shos that poor denture hygiene is directly 
proportional with the intensity of palatal inflamma-
tion. Kossioni (18) also points out the association 
between poor dentures hygiene and inflammatory 
changes of palatal mucosa in the form of papillary 
hyperplasia. Also, the possible cause of poor dentu-
res hygiene could be a lack or inadequate instructi-
ons from the dentist or dental hygienist with regard 
to the method and technique of hygiene. 
The overnight or continuously denture wearing was 
present in 73.3% of subjects with palatal inflamma-
tion. The impact of night wearing of dentures on the 
occurrence of the disease was supported by Jagana-
than et al. (19), in which study overnight wearing 
was present in 61% of subjects with palatal diffuse 
erythema. Similar results were reported by Kossi-
oni (18), who found that 56% of respondents wore 
dentures at night. However, some authors did not 
confirm the influence of this habit in DS patients 
(14). It is important that production of saliva is redu-
ced at night (9). Therefore, the presence of denture 
further hinders its antimicrobial role. The absence 
of mechanical effects of saliva and its antimicrobial 
compounds that are an integral part oe saliva (lyso-
zyme, lactoferrin, salivary peroxidase, immunoglo-
bulin A) during the night as possible mechanisms 
which contribute to inflammation, shouldeindicate 
a need to be explored in further studies.
The current study showed that the oral mucosa 
pH values <6.5 were over-represented in pati-
ents with palatal lesions (66.6%) compared to 
the control group (33.7%). Comparing the pH 
values of denture biofilms, Olsen et al. (20) havn 
reported the differences between the groups with 
and without palatal inflammation. Same authors 
suggest that the difference in pH values between 
the groups was not accompanied by differences 
in positive microbiological findings (genus Can-
dida yeasts and bacteria) of palate and tongue, 
and they did not uind a significant increase in the 
number of yeasts in conditions of pH decrease 
(21). It should be noted that the pH values in 
those studiey were measured on denture biofilm 

Mucosa 
pH values

No (%) of patients
pDenture stomatitis

n=30 
Control group

n=30
Palate Tongue Palate   Tongue Palate Tongue

pH<6.5 20 (66.6) 22 (73.4) 10 (33.3) 12 (40.0)

p=0.016 p=0.035

5 1 (3.3) 2 (6.7) 0 (0) 0 (0)
5.5 0 (0) 1 (3.3) 0 (0) 0 (0)
6 19 (63.3) 19 (63.3) 10 (33.3) 12 (40.0)
pH≥6.5 10 (33.3) 8 (26.7) 20 (66.6) 18 (60.0)
7 9 (30.0) 5 (16.7) 19 (63.3) 15 (50.0)
8 1 (3.3) 3 (10.0) 1 (3.3) 3 (10.0)

Table 3. pH value of palate and tongue mucosa in the groups
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using microelectrodes, and yeasts were isolated 
from denture biofilm. While in the present study, 
which suggests similar results, pH values of the 
oral mucosa from which swabs were taken for 
microbiological examination were measured. 
TheAassociation between DS and yeast coloniza-
tion has been reported frequently by most of au-
thors (5,7,10,12,22). In DS group, we found more 
positive microbiological findings on the palate and 
tongue with no significant differences compared 
with the control. Positive swab results of microbio-
logical analysis from the oral mucosa accompanied 
by clinical signs and symptomssare used for diag-
nosis of oral candidiasisorather than determieing 
the colonization of the oral cavity (23), which is 
previously reported asathe most frequeny factor re-
lated with DS (5,7,10,12). The presence of Candida 
on the tongue and palate in denture wearers with in-
flammatory oral lesions may indicate the existence 
of previous oral carriage of Candida species. Symp-
tom-free oral carriage of Candida species with the 
prevalence in clinically normal mouts of healthy 
adults from 3 to 48% has been reported (7,24), with 
significant increase in proportions in thoso wear-
ing dentures (25). In this study, 36.7% of control 
subjects had positive mycological finding (Candida 
genus yeasts) on tongue or palate. Theis data sug-
gets the reason why we did not obtain the signifi-
cant differences between the groups in relation to 
mycological findings of the oral mucosa. Similar 
conclusion that mucosa candidal infections are not 
the predisposing factor in the occurrence of den-
ture-induced stomatitis, but they play a major role, 
has been reported in two recent studies (15,26). Th 
Ddecline of the pH values may also contribues to 
yeats reproduction and development of a clinically 
visible Candida infection on the palate. There are 
mand suggested factors except dentures and decline 
in pH value that can influence Candida infection. 
Depression in normal host defense is undoubtedly 
a major factor that can predispose an individual to 
yeast coloiszation, promote yeast overgrowth and 

established candidiasis (27). According to th Rre-
view of the literature on the epidemiology and eti-
ology of denture stomatitis, Gendreau and Loewy 
(28) suggest that etiological factors such as poor 
denture hygiene, continual and nighttime wearing 
of removable dentures, accumulation of denture 
plaque and poor-fitting dentures appear to increase 
the ability of Candida albicans to colonize both the 
denture and oral mucosal surfaces, where it acts as 
an opportunistic pathogen.Moreover, except Can-
dida species in some dentured patients, aerobic 
gram-negative bacteria (Pseudomonas aeruginosa 
and Escherichia coli) have been isolated from the 
tongue or palate. Co-aggregation between Candida 
species and several other microorganisms (Staphy-
lococcus spp. and Enterobacteriaceae/Pseudo-
monadaceae families) may play important roles in 
the establishment and persistence of DS in com-
plete denture wearers (11,12).  Similar opportunis-Similar opportunis-
tic and multiresistant bacteria, that are considered 
to belong to the transient oral microflora, we found 
in our previous work on healthy men smokers with 
poor oral hygiene (29). Colonization of these bac-
teria increases with age, poor oral hygiene, smok-
ing, nail-biting or close contact with animals (30). 
Thus, elderly patie nts should be suggested that be-patients should be suggested that be-
fore handling removable dentures they need to thor-
oughly wash their hands. 
According to the results obtained, this study sug-
gests that poor denture hygiene, overnight wearing 
of dentures and oral mucosal pH less than 6.5 are 
predominant local factors that contributs to denture 
stomatitis development. Patient education and mo-
tivation about denture hygiene and their removing 
at night are the most important steps in the preven-
tion of the oral mucosa diseases in dentate patients.
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Da li je protetski stomatitis uvek povezan s infekcijom kandidom 
– studija “slučaj-kontrola”
Jovan Marinoski, Marija Bokor-Bratić, Miloš Čanković
Klinika za stomatologiju, Medicinski fakultet, Univerzitet u Novom Sadu, Novi Sad, Srbija

SAŽETAK
Cilj  Ispitati stanje oralne sluzokože koja je u direktnom kontaktu s bazom proteze, te utvrditi prisustvo 
i uticaj lokalnih faktora u nastanku protetskog stomatitisa. 
Metode  Istraživanje je sprovedeno kao prospektivna studija s kontrolnom grupom kod 30 pacijenata 
s gornjim mobilnim protezama, koji su imali inflamatorne promene na sluzokoži alveolarnog grebena 
i tvrdog nepca. Kod svih ispitanika određivani su stepen zapaljenja sluzokože tvrdog nepca, indeks 
čistoće proteze, podaci o noćnom nošenju proteze i pH vrednost sluzokože jezika i tvrdog nepca. Ispita-
nicima obe grupe uzet je bris jezika i nepca za mikološko i bakteriološko ispitivanje.
Rezultati  Kod ispitanika s protetskim stomatitisom značajno je veća učestalost loše higijene proteze 
(p=0,01) i noćnog nošenja proteze (p=0,009). Utvrđena je značajna razlika u vrednostima pH sluzokože 
jezika i nepca između grupa (p=0,016 odnosno p=0,035). Značajna povezanost nije utvrđena između 
protetskog stomatitisa i mikrobiološkog nalaza, starosti proteze, vrste protetske nadoknade, prisustva 
ranijih proteza, učestalosti održavanja higijene proteze i pušenja cigareta. 
Zaključak  Loša higijena proteza, noćno nošenje i pH vrednost oralne sluzokože, manji od 6,5 pred-
stavljaju najznačajnije lokalne etiološke faktore u nastanku protetskog stomatitisa.
Ključne reči: zubna proteza, higijena, oralna kandidijaza, etiologija, stomatološka nega starih
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ABSTRACT

Aim To investigate effects of smoking on periodontal tissue and 
the occurrence of periodontal disease in the population of North 
Herzegovina.

Methods The study included 800 persons of 20-49 years of age 
(400 smokers and 400 non-smokers), inhabitants of Prozor-Ra-
ma Municipality, Bosnia and Herzegovina. Periodontal condition 
assessment was made by theCommunity Periodontal Index of Tre-
atment Needs index (CPITN) at representative teeth: 16, 17, 21, 
26, 27, 36, 37, 31, 46, and 47.Statistically significant difference 
between non-smokers and smokers was tested by χ2 test with the 
level of significance set at p=0.05. 

Results The prevalence of healthy periodontal tissues was lower 
in smokers than in non-smokers, 25 (6.3%)and 36 (9%), respecti-
vely. The prevalence of gingival bleeding, calculus, shallow and 
deep periodontal pockets was higher in smokers than in non-smo-
kers, although it was not significant. There was a risk between 
occurrence of deep periodontal pockets and smoking (RR=2). A 
total of 64 (8%)participants neededonly instructions on proper oral 
hygiene, 654 (81.8%) prophylaxis and initial treatment,while 21 
(2.6%) needed complex periodontal treatment.

Conclusion Obtained results indicate a high need of preventive 
measures and the improvement of oral health in the population of 
North Herzegovina.

Keyword: nicotine, nonsmokers, smokers, periodontium, Prozor-
Rama
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INTRODUCTION

According to the World Health Organization esti-
mations, about one million people a year die of-
smoking (1,2). There are many harmful effects of 
tobacco and tobacco products on human health, 
and they depend on the way of smoking and a 
length of smoking period. The main health ef-
fects caused by smoking are diseases of cardio-
vascular system, respiratory diseases,including 
cancer, especially lung, throat and oral cancer 
(3-6). Smoking is a risk factor for a number of 
systemic diseases and it has a negative impact on 
all organs and organic systems in human body 
(7).Smokers may have various changes in mo-
uth becausetobacco smoke contains about 4000 
different toxins (8). Higher prevalence and pro-
gression of periodontal diseases are caused by 
disturbed immune response (9,10). Development 
of periodontal diseases is also influenced by toxic 
effect of nicotine (11). Beside chemical compo-
nents, tobacco smoke contains radioactive com-
ponents and tar in different concentrations (12).
Smoking causes reduced supply of oxygen into 
gum tissue, facilitating the development of pat-
hogenic bacteria in mouth that influence the in-
cidence of periodontal diseases (13). Research 
shows that there are about 19 known cancerous 
substances in cigarettes (14). Cigarette smoke 
contains significant concentration of bensopyren 
which has cancerous and mutagenic components 
that cause incomplete oxidation of organic su-
bstances (15). Harmful effect of smoking on he-
alth is especially associated with nitrosamines in 
tobacco smoke and chemical reactions between 
nicotine and various oxides and nitrogen that 
occur during smoking (16). 
More studies prove that periodontal infection cau-
sed by bacteria that exist in dental plaque is more 
common in smokers since more than 350 bacterial 
species live in the mouth, and it is well known that 
20 of them cause periodontal disease (17). When 
plaque is formed on teeth surface, in gingival and 
periodontal tissue, inflammatory and immune res-
ponse occurs, following destruction of complex 
supportive tissue because of formation of perio-
dontal pockets and loss of alveolar bone.
Epidemiological studies point out a significant 
role of smoking for periodontal diseasesonset, 
but that prevalence of the disease in smokers de-

pends on a number of cigarettes smoked daily, 
as well as duration of thesmoking habit and age 
when a person started smoking (18-20). Perio-
dontal diseases and loss of teeth are significantly 
higher in smokers than in non-smokers, and 
plaque is ticker as well (21). Anumber of young 
people becoming tobacco addicts is increasing. 
According to the National Survey on Drug Use 
in 2007, 68 million people use tobacco, and more 
than 3.5 million adolescents are tobacco addicts 
at the age between 12 and 17. In Bosnia and Her-
zegovina 40% of adults are active smokers, and 
50% primary school pupils in the Federation of 
BiHare about to start smoking (22).
This study examined harmful effects of smoking 
on periodontal disease, stage of periodontal dise-
ase and treatment necessityamong population of 
Prozor-Rama Municipality.

EXAMINEES AND METHODS

Thisprospective study was conducted at the He-
alth Care Center ofProzor-Rama in 2009 and in-
cluded 800 persons or 8.79% out of 9,100 inha-
bitants in Prozor-Rama Municipality.The sample 
was chosen from the Census in Gornja Rama, 
Donja Rama and the town of Prozor. The first res-
pondent was randomly selected, and then every 
tenth name from the list was chosen. Each person 
had to meet criteria related to age.
Respondents were divided into two groups, 400 
smokers, and 400 non-smokers at the age of 20 to 
49. The study excluded all persons younger than 
20 and those older than 49, and persons with dise-
ases that could influence occurrence of periodon-
tal diseases, such as osteoporosis, diabetes, cardi-
ovascular diseases and persons under therapy of 
cyclosporine, phenytoin or calcium blockers. 
Periodontal condition assessment was made by 
CPITN index (Community Periodontal Index of 
Treatment Needs) that is based on registration of 
intensity of inflammatory changes, calculus and 
depth of periodontal pockets (23). Together with 
instruments for routine examination, a probe with 
graduations in millimeters was introduced into 
the gingival sulcus. The following grades were 
determined:0 - healthy periodontal tissue,1 - blee-
ding after careful probing,2 - supra-or sub-gin-
gival calculus or iatrogenic damage of marginal 
gingival edge,3 - periodontal pocket up to 5 mm 
deep,4 - periodontal pocket more than 6 mm deep.
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According to CPITN index, representative teeth 
were examined in each respondent: 16, 17, 21, 
26, 27, 36, 37, 31, 46, and 47. Based on the exa-
mination and assessment of periodontal condi-
tions regarding mesial and distal side of each 
tooth, the treatment needs are determined for 
each respondent: stage 0 - there is no need for 
treatment,stage 1- requires instructions on pro-
per oral hygiene, stage 2 and stage 3 - require 
instructions on proper oral hygiene, removal of 
teeth plaque, correction of fillings and prosthetic 
devices, polishing of root canal (curettage), stage 
4 - requires complex periodontal treatment, cu-
rettage and some methods of periodontal surgery.
A method of determining the average number 
of sextants affected by bleeding of gingival 
sulcus, calculus, shallow and deep periodontal 
pockets was used in estimation of stage of peri-
odontal diseases.
The data were statistically processed, and the 
results were expressed in absolute and relative 
frequencies (%). Statistically significant differen-
ce between non-smokers and smokers was deter-
mined by χ2 test with the level of significance set 
at p=0.05. Relative risk (RR) indicator was obtai-
ned by dividing the risk of periodontal diseases at 
smokers with the risk of diseases at non-smokers. 
The confidence interval (CI) of 95%, was used 
in research of correlation between smoking and 
periodontal diseases. 
All respondents were familiar with the purpose 
of research and voluntarily agreed to partici-
pate.The Ethics Committee of the Health Care 
Center of Prozor-Rama and the Ministry of He-
alth, Labour and Social Welfare of the Herze-
govina-Neretva Canton gave their consents for 
the research.

RESULTS

Out of 400 smokers, only 25 (6.3%)had healthy 
periodontium, while 375 (93.7%)participants 
had various changes on periodontium, withcal-
culusbeing the most common (it is found in 311 
(82.9% of smokers). In non-smokers, 36 (9%)had 
no pathological changes considering their perio-
dontal tissue, while 364 (91%)of them had pa-
thological changes ofperiodontal tissue. Among 
periodontal diseases, calculuswas the most com-
mon in the non-smoker group, and it was found 
in 310 (85.2%)participants. Statistically signifi-

cant difference was not found between the groups 
regarding periodontal health (p=0.143), norperi-
odontal diseases, e.g., changes ofperiodontium 
(p=0.519) (Table 1).

No (%) of participants
Smoking status

Total
Smokers Non-smo-

kers
Periodontal 
health

Healthy 25 (6.3) 36 (9.0) 61 (7.6)
Ill 375 (93.7) 364 (91.0) 739 (92.4)

Periodontal
diseases

Gingival bleeding 33 (8.8) 31 (8.5) 64 (8.7)
Calculus 311 (82.9) 310 (85.2) 621 (84.0)

Shallow periodontal 
pockets 17 (4.5) 16 (4.4) 33 (4.5)

Deep periodontal 
pockets 14 (3.7) 7 (1.9) 21 (2.8)

Table 1. Classification of smokers and non-smokers accord-
ing to periodontal condition

Age
(years)

No (%) of participants

Health 
condition of 

periodontium
Periodontal diseases

Heal-
thy Ill

Gin-
gival 
blee-
ding

Calcu-
lus

Shallow 
perio-
dontal 
pockets

Deep 
perio-
dontal 
pockets

20 - 29

Smokers
(n=130)

11
(8.5)

119
(91.5)

14
(11.8)

98
(82.4)

4
(3.4)

3
(2.5)

Non-smokers
(n=138)

15
(10.9)

123
(89.1)

12
(9.8)

106
(86.2)

3
(2.4)

2
(1.6)

Total
(n=268)

26
(9.7)

242
(90.3)

26
(10.7)

204
(84.3)

7
(2.9)

5
(2.1)

30 - 39

Smokers
(n=136)

8
(5.9)

128
(94.1)

10
(7.8)

108
(84.4)

5
(3.9)

5
(3.9)

Non-smokers
(n=124)

11
(8.9)

113
(91.1)

8
(7.1)

97
(85.8)

6
(5.3)

2
(1.8)

Total
(n=260)

19
(7.3)

241
(92.7)

18
(7.5)

205
(85.1)

11
(4.6)

7
(2.9)

40 - 49

Smokers
(n=134)

6
(4.5)

128
(95.5)

9
(7.0)

105
(82.0)

8
(6.3)

6
(4.7)

Non-smokers
(n=138)

10
(7.2)

128
(92.8)

11
(8.6)

107
(83.6)

7
(5.5)

3
(2.3)

Total
(n=272)

16
(5.9)

256
(94.1)

20
(7.8)

212
(82.8)

15
(5.9)

9
(3.5)

Table 2. Classification of smokers and non-smokers accord-
ing to the age and periodontal condition

Out of 130 smokers in the age group of 20 to 29 
years, 11 (8.5%) respondents had healthy and 119 
(91.5%)unhealthy periodontal tissue, and calcu-
lus was the most common finding, in98 (82.4%)
smokers. In the same age group of non-smo-
kers,15 (10.9%)had healthy periodontium, and 
123 (89.1%)had some pathological changes ofpe-
riodontium. Calculuswas also the most common 
finding in periodontal tissue, and it is presentin 
106 (86.2%)participants. Considering changes in 
periodontal tissue, no significant changes were 
found between the smoking and the non-smoking 
groups (p=0.581).
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In the age group of 30 to 39 healthy periodontal 
tissue was more frequently found in non-smokers 
(11; 8.9%) compared to smokers (8; 5.9%), and 
similar to the previous age group, calculuswas the 
most common finding in108 (84.4%)smokers and 
97 (85.8%)non-smokers. Statistically,significant 
difference was not found considering periodontal 
health dependent on smoking habits (p=0.471).
In the age group of 40 to 49, more non-smokers 
had healthy periodontium than smokers (10; 
7.2% vs. 6; 4.5%). Calculuswas the most co-
mmon finding in105 (82%)smokers and in 107 
(83.6%)non-smokers. In this age group there was 
also no statistically significant difference consi-
dering periodontal health between smokers and 
non-smokers (p=0.332) (Table 2).
Values of relative risk of gingival bleeding, cal-
culus and shallow periodontal pockets are about 
1, which shows that both, smokers and non-smo-
kers have the same chances to suffer from those 
diseases (Table 3). However, smokers are twice as 
likely to be affected by deep periodontal pockets. 

DISCUSSION 

The purpose of the research was to determine how 
smoking of tobacco and tobacco products affects 
human health.The results show that prevalence of 
periodontal diseases in Prozor-Rama Municipa-
lity is very high in both, smokers and non-smo-
kers. According to the results of the present study 
the influence of tobacco smoke and smoking ha-
bitsisnot as high as it was thought to be. These 
results showed that smokers had moreperiodontal 
disease symptoms (shallow and deep periodontal 
pockets, noticeable destruction of alveolar bone) 
than non-smokers. The obtained results are simi-
lar to the results obtained by Računica et al. (24). 
Epidemiological and clinical studies show that 
tobacco and its use is a risk factor for occurrence 
and development of periodontal disease (25-30). 
Study of Kinanae and Chesnutt showed that per-
sons who stopped smoking reduced the risk of 
periodontal diseases, which was associated with 
negative impact of smoking on humoral and ce-
llular immune reaction(31).
Our study showed that 3.1% of smokers and 
4.5% of non-smokers had healthy periodontal ti-
ssue, while alarge proportion of respondents had 
some symptomsthat indicated the presence ofpe-
riodontal disease. It is important to point out that 
calculus was found only in few older respondents 
(40-49 years old), significantly more represen-
ted among youth, but not statistically significant. 
Explanation of this could be that older respon-
dents are more motivated in preservation of their 
oral health than members of younger groups.Pa-
tients’ motivation to preserve their oral health is 
very important in periodontal disease prevention. 
Our study showed high prevalence of periodontal 
diseases - 8% participantsneeded instructions on 
proper oral hygiene, 81.8% needed prophylaxis 
and initial treatment (PROPH), and 2.6% needed 
a complex periodontal treatment (SPEC). 
All studies in the last 20 years confirmed that, 
regardless any other additional factors, smoking 
was a high risk of periodontal diseases (32-34).
The studyusing the CPITN in 10320 sextants of 
1720 participants showed that healing ofperi-
odontium in highest percentage can be done in 
theprimary dental care (21). 
There was no enough research on risks of occu-
rrence and prevalence of periodontal diseases in 

Periodontal conditions Relative risk CI (95%)
Gingival bleeding 1.065 0.67 – 1.70
Calculus 1.003 0.93 – 1.08
Shallow periodontal pockets 1.063 0.54 – 2.07
Deep periodontal pockets 2.000 0.82 – 4.90

Table 3. Values of relative risk according to periodontal 
conditions

CI, confidence interval

No. (%) of participants
Smoking status Total

(n=800)Smokers
(n=400)

Non-smokers
(n=400)

Healthy periodontium - no 
need for any treatment 25 (6.3) 36 (9) 61 (7.6)

Oral hygiene instructions 
(OHI) 33 (8.3) 31 (7.8) 64 (8)

Polishing of tooth root and 
curettage (PROPH) 328 (82) 326 (81.5) 654 (81.8)

Specialist periodontal
treatment (SPEC) 14 (3.5) 7 (1.8) 21 (2.6)

Table 4. Classification of smokers and non-smokers accord-
ing to the needs of treating periodontal disease

Analysis of the respondents according to the 
need of periodontal disease treatment showed no 
statistically significant difference between smo-
kers and non-smokers. In both groups the majo-
rity of the respondents had calculus and shallow 
periodontal pockets where the dentist had to 
make prophylaxis, remove calculus and plaque, 
and to do polishing of tooth root and curettage 
(PROPH) (Table 4).
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Bosnia and Herzegovina. One of the earliest in-
vestigations in 1978 showed that the prevalence 
of oral diseases (caries, periodontitis and malo-
cclusion) was registered in 75% of participants. 
Signs of periodontal disease were found to be 
51% in the group of 14 year olds, 63.5% in the 
age group between 35 and 44. In the age group 
of 25 to 44 yearsperiodontal disease was found in 
86.4% of participants (35).
Oral hygiene improvement is the primary goal. 
Although in available international literature 
smoking has been declaired as a significant risk 
for periodontal disease development, very poor 

oral hygiene obviousy masked pathological ef-
fects of smoking on periodontal tissues in the 
present study.
Obtained results indicate a high need for preven-
tive measures and a need for the improvement of 
oral health in both studied groups in this region.
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SAŽETAK

Cilj  Istražiti štetnost pušenja kao lokalnog čimbenika na promjene parodonta (potporne strukture zuba) 
i nastanak parodontne bolesti među stanovnicima sjeverne Hercegovine.

Metode  Istraživanje je obuhvatilo 800 osoba, u dobi od 20 do 49 godina (400 pušača i 400 nepušača), 
stanovnika općine Prozor-Rama u Bosni i Hercegovini. Parodontološka procjena stanja napravljena je 
primjenom zajedničkog indeksa potrebe tretmana (CPITN) na reprezentativnim zubima: 16, 17, 21, 26, 
27, 36, 37, 31, 46 i 47. Statistički značajna razlika između nepušača i pušača utvrđena je χ2 testom uz 
razinu značajnosti p=0,05. 

Rezultati  Prevalencija zdravih parodontnih tkiva bila je niža u pušača nego u nepušača, 25 (6,3%), 
odnosno 36 (9%). Prevalencija krvarenja gingive, zubnog kamenca, plitkih i dubokih džepova bila je 
veća u pušača nego u nepušača, iako razlika nije bila statistički značajna. Utvrđen je veći rizik pojave 
dubokih parodontnih džepova kod pušača (RR=2). Ukupno 64 (8%) ispitanika trebalo je samo upute za 
pravilnu oralnu higijenu, 654 (81,8%) profilaksu i početno liječenje, dok je 21 (2,6%) ispitanik trebao 
složeni parodontni tretman.

Zaključak  Dobiveni rezultati ukazuju na visoku potrebu prevencije i unapređenja oralnog zdravlja 
među stanovnicima sjeverne Hercegovine. 

Ključne riječi: Bosna i Hercegovina, nikotin, nepušači, pušači, parodont, Prozor-Rama
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