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Engleski jezik danas je glavni jezik komunikacije u nauci, posebno
u oblasti biomedicine. Zbog toga vode i srpski biomedicinski a-
sopisi, uklju uju i i Vojnosanitetski pregled, objavljuju radove
samo na engleskom jeziku, ili dvojezi no – na srpskom i na engle-
skom, omogu avaju i da budu „vidljiviji“ na me unarodnoj sceni.
Nedavno objavljeno 2. izdanje Medicinkog re nika, englesko-
srpski, srpsko-engleski, autorke prof. dr Sofije Mi i , sigurno e
biti od velike pomo i doma im autorima u pripremi rukopisa za
ove, kao i ostale me unarodne asopise (vidi str. 818–20).

Today, English is the major language of communication in sci-
ence, particularly in the field of biomedicine. Due to this leading
biomedical journals in Serbia, including the Vojnosanitetski
Pregled, publish articles in English only or bilingually – in Serbian
and in English, making them “more visible” on the international
scene.
The recently published second edition of the Medical Dictionary,
English-Serbian, Serbian-English, the Author Dr. Sofija Mi i ,
Associate Professor, will certainly be of great help to local authors
in preparing manuscripts for publication in these and other inter-
national biomedical journals (See p. 818–20).
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E D I T O R I A L / U V O D N I K

Plagiarism detection – how we do that
Otkrivanje plagijarizma –  kako mi to inimo

Snežana Jankovi , Silva Dobri , Maja Markovi , Sonja Andri  Krivoku a,
Aleksandra Gogi

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

Key words:
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Klju ne re i:
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pisanje.

Introduction

Scientific research is the privilege of exceptional people
who are at the top of the intellectual and professional ladder.
Unfortunately, there are a great number of experts today who
tend to be easily included in scientific and academic com-
munity, sometimes through a shortcut that is often just a pla-
giarism.

Considering plagiarism we should not forget that the
most important question is who and for what reasons com-
mits plagiarism – whether it is the one who starts his/her ca-
reer or the one with already gained reputation in the field of
scientific publications. And also – whether it happens inten-
tionally and knowingly or in terms of just a coincidence and
pure ignorance.

Ethics and plagiarism

Speaking of plagiarism, we should involve the concept
of ethics, because, basically, plagiarism is just a matter of
ethics. On the other hand, it seems that ethics is frequently
used word, so that it is not unnecessary to remind yourself
what it is.

For Kant's followers, through utilitarianism and prag-
matism 1, the philosophical concept of ethics has changed.
Therefore, the concept of medical ethics is changeable, too.
The simplest definition is: "Ethics is a theory or system of
moral values 2.

Plagiarism means using someone's ideas and writing
without proper citation 3.

Plagiarism also means presenting someone's words or
ideas as to the right of ownership of another person 4. Fortu-
nately, it can be completely legal, with the approval of one who
owns the copyright. However, consideration of plagiarism usu-
ally refers just to the opposite – to something that is fake or even

stealing. Basically, plagiarism may be ignorance or inexperience
of the person who is about to start a career in publishing.

Perpetrators of plagiarism

A variety of individuals or institutions deal with plagia-
rism in scientific publications:

1. Plagiarism searching services, which provide free
search or search with appropriate monetary compensation to
individuals or institutions.

2. Editors and professional teams in the scientific journals
that check the content of submitted manuscripts to plagia-
rism.

3. The perpetrators of plagiarism, who sometimes delib-
erately try to duplicate the material in order to manipulate
and provide some profit.

4. The authors, from whose article the original material
has been taken.

5. Reading public, who often notice someone else's work.
6. Unfortunately, the patients can be found, on this list,

too, who may be damaged by harmful publications in bio-
medical journals.

A questionnaires-based survey conducted among medical
students and the university staff, about how much they knew
about referencing papers downloaded from the Internet and
other sources, showed unsatisfactory results 5. Medical stu-
dents knew better the use of quotation marks when copying
the text literally (verbatim) (17%) than the university staff
(16%), and only about half of both of them had knowledge of
referencing within the power point-in programme. Totally
88% of university staff and 63% of medical students showed
some knowledge about self-plagiarism, and all have possessed
little knowledge of copyright law. However, the majority of
the survey respondents (82% of students and 73% of employ-
ees at the university) claimed that had never used plagiarized
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work 5. It is obvious there is the lack of proper education about
the plagiarism, not only in developing countries but in devel-
oped countries, too 6. Hereof, it is necessary for a young phy-
sician-researcher to be introduced in the world of biomedical
publications through thematic lectures, courses, seminars,
workshops and other appropriate forms of education in order
to become a quality healthcare professional.

Plagiarism detection

On the whole, work on plagiarism detection is a very
hard work of skilled individuals and teams striving to pre-
serve truly original ideas and valuable works from misuse by
those who, on the one hand, abuse copyright infringement,
and, on the other hand, allow themselves career advancement
and ultimately – economic profit. Thus, plagiarism detection
is an attempt to protect one's possession, and ultimately con-
viction and punishment of those who reach for other people's
possession. But it is not a police investigation. It is, too, eve-
ryone's benefit, not only to society as a whole, but to perpe-
trators of plagiarism, especially when it comes to a young re-
searcher to learn an important lesson for his/ her future work.

Obviously, detecting plagiarism is not a popular work.
It is no way to get Nobel Prize for this work.

Plagiarism detection in biomedical journals can be done
only by experts – these are usually editors and the members
of editorial boards. So, these persons must have necessary
professional and scientific knowledge of the matters being
investigated, as well as experience. They must be adequately
trained. Also, people involved in finding plagiarism in bio-
medical journals have to be very consistent persons. If they
are physicians, we should bear in mind that in the process of
detecting plagiarism they must check the manuscripts of their
colleagues. On the one hand, they should not violate the
author, and, on the other hand, they should not allow previ-
ously published articles (also by physicians) to be abused.
Therefore, they must be objective, but, often, it is necessary
to endure various kinds of pressure that are possible in such
situations. That can be a problem.

Once detected, a perpetrator of plagiarism becomes the
subject of condemnation and punishment. This refers to
authors who are not permitted to publish in a journal for
some time, or to enjoy special privileges earned through a
plagiarized article (academic degrees, career development,
additional earnings, etc.), to those who are exposed to judg-
ment of colleagues, to a sort of court of honor within their
professional units, etc. In such cases, different forms of pres-
sure on editorial board are more likely to be exerted.

What is the reaction of perpetrators of plagiarism after
some of the measures have been undertaken?

The easiest way is denial and that is just what they do.
Perpetrators of plagiarism usually claim to have annoyingly
duplicated someone else's work. This is the simplest form of
what they consider as justification. Then, it is followed by long
phone conversations in which they try to explain the extraor-
dinary circumstances under which plagiarism has been com-
mitted. These authors often appear personally, trying to ex-
plain and justify something that has already been materialized,

that is to say absolutely undeniably. This means that they did
not realize the significance of the offense. Perpetrators of pla-
giarism have to justify themselves in front of entire profes-
sional and scientific community and not only in front of indi-
viduals – people from the editorial board as it is often the only
job they earn a life. They live from the reputation of the jour-
nals that are blatantly attacked by perpetrators of plagiarism.

Pressure may also be made indirectly – through other
people. All similar situations should be avoided – if possible.
But, sometimes, it seems – it is not possible.

Detected plagiarism is unambiguous if it is supported
by the facts. For this purpose, various guide books are de-
signed 7, in order to detect plagiarism. Plagiarism can be:

a. Crude, obvious, so-called “blatant”, when information
from one's article is copied and transmitted without using
quotation marks and without giving the original reference
work; then similar, less harsh transmission from one's article
(from the original notes of one's text, for example). It seems
that often done unconsciously, and thus, the perpetrator is
often surprised when plagiarism is detected. All this and
some other things, are double dipping 4;

b. Plagiarism also may occur due to failure in presenting
one's article or not understanding one's text. It also includes
paraphrasing, which officially requires to be approved and
the cases in which perpetrators of plagiarism "forget" to put
quotation marks or references 4.

Much has been written about various subdivisions and
ways to implement plagiarism, from the so-called “patch-
work plagiarism” (downloading different parts from several
texts and creating a new paper), then salari factor 8 (frag-
menting one paper in order to make several ones), etc.

Unfortunately, it is often found in the biomedical lit-
erature.

Plagiarism detection in the Vojnosanitetski pregled

The Vojnosanitetski pregled (VSP) is a military medical
and pharmaceutical journal of Serbia. The VSP is indexed in
major international biomedical databases in scientific pub-
lishing including Medline and Science Citation Index Ex-
panded (SCIE). According to the value of its impact factor,
since 2010 the VSP has been included among 153 the most
influential journals worldwide in the field of general and in-
ternal medicine. Editorial staff of the Journal is located at the
Institute for Scientific Information, Military Medical Acad-
emy, Belgrade, Serbia. From January 1, 2012 the editorial
staff of the VSP use  CrossCheck Service and its iThenticate
software in order to detect plagiarism in manuscripts sub-
mitted to the Journal.

How plagirism detection in manuscripts submitted to
the VSP is conducted

1. After checking the document using a word-processing
software, an expert from editorial board controls a total per-
centage of duplicated (overlapping) text in the manuscript
and each of the references the copied material has been taken
from. Full access to duplicate text marked by a software is
possible, whether in the submitted manuscript, or in facing
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the references the text has been copied (duplicated) from.
This is the first phase, in which the software has an impor-
tant role. Then, it is necessary to check it by analyzing the
submitted text and comparing it with the original text.

2. In the second phase it is necessary to determine to which
parts of the copied text plagiarism is referred to, because de-
tected plagiarism in the part of the text related to the results of
a research and the one detected in those parts (such as intro-
duction or discussion, for example) do not have the same sig-
nificance. Still, sometimes, it is possible the author is not aware
that article has been plagiarized. The text is analyzed thor-
oughly and slowly in order to understand its essence.

3.Furthermore, there is a part of editorial board work
that refers to originality the idea of the author's work. It is
the most important part. It is the biggest mistake if plagia-

rism has been done in this part, and, that is to say, it is the
professional sin.

4. In the next stage, it is necessary to search through
some browser available material of previously published
articles of that author. In this way, it is possible to deter-
mine whether there are signs of the so-called self-
plagiarism – copying their own articles. It is possible to do
that searching for similar titles, keywords, data, phrases,
work style, or by the same team of authors (but with an
altered order), etc.

5. The conclusion and explanation about possible commit-
ted plagiarism are sent by e-mail to the first author of the arti-
cle and to all of the co-authors. Everything considered rele-
vant must be noted in conclusion. If there is no plagiarism de-
tected, it must be noted, too. If plagiarism is detected to a
slight degree, the authors are recommend to make corrections
in order to change text. Authors are required to paraphrase the
text by introducing required corrections, to write references
not quoted in the first version and after having taking some
parts of the text of other work and the article corrected in this
way must be submitted again. Sometimes, editors suggest re-
viewers to take into account aspects of article that has been
observed as the suspected plagiarism. In the case of gross pla-
giarism authors are informed about the decision that the article
has to be retained (not to be published), together with the con-
clusion of the analysis conducted.

6. Finally – in a flagrant case of plagiarism - implement
measures of such cases are undertaken: contact the author
(author has to be informed in the first place), and then in-

stitutions, university, if necessary, professional branches
covering the work of the author who committed plagiarism.

7. At the same time, all material on resolution regarding
potential plagiarism in the articles, which has been sent to
authors must be kept in editorial board ownership.

The results of checking for plagiarism in the
Vojnosanitetski pregled in the period January
1 – June 30, 2012

In the period from January 1, to June 30, 2012 a total
number of 153 manuscripts submitted for publication to the
VSP was reviewed and analyzed on plagiarism at the Insti-
tute for Scientific Information with the prior software
checking (Table 1). Five (3.3%) manuscripts were rejected as

a crude plagiarism, and to the authors of 62 (40.5%) of
manuscripts were suggested minor revisions  in terms of
paraphrasing text – 14 (9.1%) manuscripts, and to incorpo-
rate references that not previously listed – 48 (31.4%) manu-
scripts. Suggestions on suspected plagiarism were sent to re-
viewers in two (1.3%) cases, whereas the authors of four
manuscripts were required their major revisions due to high
percentage of overlapping text with previously published ar-
ticles and their resubmitting after corrections performed.
Totally 80 (52.28%) manuscripts did not need any correc-
tions regarding potential plagiarism.

Conclusion

Plagiarism detection in biomedicine is very hard. It
must be done by a well-trained team and by using a high
quality technology. In the VSP this has recently been started
using the software, but thoroughly as before, in order to
maintain the long tradition of providing high quality of the
journal. The main goal is the benefit and satisfaction of a
wide range of our customers.

The extent and types of plagiarism in submitted articles
have not been considered as alarming so far, but require ad-
ditional effort to eradicate it.

Avoiding and preventing accidental plagiarism require
a high level of education and plays a crucial role, particularly
in the training of young researchers, who are the backbone of
future biomedical and scientific expertise, and, thus, for
publishing activities, too.

Table 1
The results of plagiarism detection in manuscripts submitted for publication in the Vojnosanitetski pregled (VSP) during the

previous six-month period (January 1, 2012 – June 30, 2012)

Outcome of plagiarism detection
Manuscripts

n (%)
Rejecting
Major revision with review repeating
To reviewers for additional analysis
Suggestions to authors
        to paraphrase text
        to incorporate corresponding references
Without suggestions

5 (3.3)
4 (2.6)
2 (1.3)

14 (9.1)
48 (31.4)
80 (52.3)

Total 153 (100.0)
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Abstract

Background/Aim. Mental health disorders lead to disorder
of effective functioning of people and deterioration of quality
of life. Early detection of individuals at risk of mental health
disorders is extremely important from the aspect of mental
health disorders prevention. The aim of the research was to
determine the frequency of mental health problems among
adult residents of northern Kosovska Mitrovica and to exam-
ine the association between frequency of mental health prob-
lems and socio-demographic and other characteristics of the
population obtained by the questionnaire. Methods. The
cross-sectional study on the representative sample of adult
residents of northern Kosovska Mitrovica was performed in
October 2009. To obtain information about the characteristics
of mental health the Goldberg’s General Health Questionnaire
(GHQ-28) was used. For performing survey at site the
method of rapid epidemiological assessment was chosen. Sta-
tistical analysis included the methods of descriptive statistics,
multivariate regression analysis and calculation of the Cron-
bach’s alpha coefficient of internal consistency of the ques-
tionnaire. Results. Mental health problems (total score) were
present in almost half of the respondents (49.2%). Psychoso-
matic problems were present in more than half of the respon-
dents (55.4%), while anxiety and insomnia were present in al-
most half of the respondents (49.2%). Social dysfunction had
more than three fifths of the respondents (63.1%) and depres-
sion more than a quarter of the respondents (28.5%). More
positive responses in the questionnaire were statistically sig-
nificantly associated with older age, poor financial situation,
abuse and assessing of the current political-security situation as
high risk. The value of Cronbach’s alpha coefficient was 0.705.
Conclusions. Almost half of the respondents (49.2%) of
North Kosovska Mitrovica had mental health problems.
Mental health problems were associated with older age, poor
financial situation, abuse and considering the current political-
security situation as high-risk factor.

Key words:
mental heath; risk factors; risk assessment; adult;
serbia.

Apstrakt

Uvod/Cilj. Poreme aji mentalnog zdravlja dovode do po-
reme aja efektivnog funkcionisanja ljudi i zna ajno uti u na
pogoršanje kvaliteta života. Rano otkrivanje osoba se rizi-
kom od obolevanja od mentalnih poreme aja izuzetno je
zna ajno sa stanovišta prevencije mentalnih problema. Cilj
istraživanja bio je da se utvrdi u estalost problema sa men-
talnim zdravljem me u odraslim stanovnicima severne Ko-
sovske Mitrovice i ispita povezanost u estalosti problema sa
mentalnim zdravljem i socijalno-demografskih i drugih ka-
rakteristika stanovnika dobijenih upitnikom. Metode. Istra-
živanje je ura eno kao studija preseka na reprezentativnom
uzorku odraslog stanovništva severne Kosovske Mitrovice u
oktobru 2009. godine. Za dobijanje informacija o karakteri-
stikama mentalnog zdravlja koriš en je Goldbergov Upitnik
za opšte zdravstveno stanje. Za anketiranje na terenu izab-
ran je metod brze epidemiološke procene. Statisti ka analiza
uklju ila je metode deskriptivne statistike, multivarijantnu
regresionu analizu i izra unavanje Kronbahovog alfa koefi-
cijenta interne konzistencije upitnika. Rezultati. Probleme
sa mentalnim zdravljem (ukupan rezultat) imala je skoro
polovina ispitanika (49,2%). Psihosomatske probleme imalo
je nešto više od polovine ispitanika (55,4%). Anksioznost i
insomniju imala je skoro polovina ispitanika (49,2%). Soci-
jalnu disfunkciju imalo je više od tri petine (63,1%) a depre-
siju nešto više od etvrtine ispitanika (28,5%). Ve i broj po-
zitivnih odgovora u upitniku statisti ki je zna ajno povezan
sa starijim životnim dobom, lošijim materijalnim stanjem,
zlostavljanjem i procenom trenutne politi ko-bezbednosne
situacije kao visoko rizi ne. Vrednost Kronbahovog alfa ko-
eficijenta iznosila je 0,705. Zaklju ak. Skoro polovina
(49,2%) stanovnika severne Kosovske Mitrovice imala je
problema sa mentalnim zdravljem. Problemi sa mentalnim
zdravljem povezani su sa starijim životnim dobom, lošim
materijalnim stanjem, zlostavljanjem i procenom trenutne
politi ka-bezbednosne situacije kao fakotrom visokog rizika.

Klju ne re i:
mentalno zdravlje; faktori rizika; rizik, procena; odrasle
osobe; srbija.
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Introduction

According to the definition of the World Health Or-
ganization, which is an integral part of the Constitution of
this organization 1, mental health is a component of health.
The World Health Organization points out that mental health
is not merely the absence of mental illness, but it is "a state
of well-being in which the individual realizes his or her own
abilities, can cope with the normal stresses of life, can work
productively and fruitfully, and is able to make a contribu-
tion to his or her community" 2. Mental health disorders lead
to disorders of functioning and significantly affect the quality
of life. In addition, mental health disorders are associated
with physical health disorders, particularly with chronic dis-
eases from which many people die and suffer, such as car-
diovascular disease, diabetes, and etc. 3, 4.

Early detection of people at risk of mental disorders de-
veloping is extremely important in prevention of mental disor-
ders 5. So far, a few questionnaires have been created that can
help to detect people at risk of mental disorders developing,
but the Goldberg`s General Health Questionnaire is one of the
most commonly used for this purpose 6. This questionnaire has
been used in various investigations. This questionnaire has
been used to examine mental health of users of primary health
care 7, workpeople 8, patients with ischemic heart disease and
patients with gastrostoma 9, 10, and to investigate mental health
of survivors of the tsunami in Indonesia 11.

Within the last decade of the 20th century, Serbia faced
many stressful events, such as disintegration of the former
state, the United Nations economic sanctions that lasted three
and a half years, conflicts in Kosovo, the bombing by NATO
in 1999. All this had an effect on mental health of the popu-
lation, so that the prevalence of mental disorders increased
by 13.5% in the period 1999–2002 12. In a study on burden of
disease and injury in Serbia in 2002 depression is ranked
fourth (third for women, and sixth for men) 13 . After the
bombing, in June 1999, the Autonomous Province of Kosovo
and Metohia came under UN administration 14, and stressful
events continued, especially for non-Albanian population.
More than half of Serbs fled the Province, and those who
remained were subjected to daily attacks. Many of them were
kidnapped or killed 15. Living in such an unstable political
and security area affects mental health, but the data on this
component of health are deficient. In September and October
1999 Salama et al. 16 were carried out the study on mental
health of the population of Gnjilane and Priština using the
Goldberg`s a questionnaire. In 2006 under the Health Survey
the residents of northern Kosovska Mitrovica were investi-
gated and some aspects of their mental health17. According to
this survey, more than half of the respondents had problems
with some of the aspects of mental health, urging to conduct
a survey with on instrument adapted to assess mental health.

The aim of this research was to determine the preva-
lence of mental health problems in adult residents of North
Kosovska Mitrovica and to study the relationship between
mental health problems and the basic characteristics of adult
residents of northern Kosovska Mitrovica obtained by the
questionnaire (gender, age, marital status, number of family

members, education, employment, self-rated financial situa-
tion, whether a person is displaced, the existence of mental
disorders in the family, social support, abuse, assessment of
current and future political and security situation).

We hypothesized that mental health was worse in fe-
males, adults, residents with lower education, unemploy-
ments, poor, displaced persons, abused and with poor social
support. Also, we hypothesized that mental health could be
worse in those people who take the political-security situa-
tion as high-risk factor.

Methods

This cross-sectional study included the representative
sample of adults in northern Kosovska Mitrovica, and was
performed in October 2009.

The sample was selected by the list of polling units with
the number of votes for each constituency and the list of
streets that includes voting record. These data are the part of
electoral roll for the parliamentary elections in the Republic
of Serbia in 2008. A total number of voters in northern
Kosovska Mitrovica was 17,876 residents. The required
sample size for assessing the prevalence of mental disorders,
with the assumption of their frequency in a population of
20%, with an accuracy of 0.7 (7%) and the confidence level
of 95% was 126.

To obtain information about socio-demographic char-
acteristics of respondents we used the questionnaire with
questions about gender, age, education, occupation, self-
rated financial situation, marital status, the presence of men-
tal disorders in the family, social support, abuse and, consid-
ering the characteristics of the territory in which they lived,
whether or not displaced and if take the current and future
political and security situation as risky.

To obtain information about the characteristics of men-
tal health we used the Goldberg`s General Health Question-
naire (GHQ-28) 7. This questionnaire allows to estimate the
prevalence of mental health problems and psychological dis-
tress in the target population 18.

The questionnaire consisted of 28 questions divided
into 4 groups with 7 questions related to psychosomatic
problems, anxiety and insomnia, social functioning and de-
pression. Of these questions, 7 were formulated in positive
terms (eg: Do you feel perfectly well and in good health? –
questions A1, C1, C3-C7), and the question 21 was formu-
lated in the negative sense (eg.: Yes Do you feel sick? –
other questions). In cases of questions asked in positive way,
we used the following response scale: 1 = better than usual, 2
= as usual, 3 = worse than usual, 4 = much worse than usual.
For 18 questions asked in negative term the following re-
sponses were used: 1 = not at all, 2 = no more than usual, 3 =
more than usual, 4 = much more than usual. For the question
C2 the following response scale were used: 1 = less than
usual, 2 = same as usual, 3 = more than usual, 4 = much
more than usual. For the questions D4 and D7 the following
response scale were used: 1 = definitely no, 2 = do not think
I am, 3 = think I have it, 4 = definitely I am 18. In this ques-
tionnaire respondents assessed their condition in the past few
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weeks as compared to normal. The classical way of scoring
was as follows: the answers 1 and 2 were scored by 0 (zero),
and the answers 3 and 4 scored by 1 (one). This scoring
method seemed to be sensitive to temporary conditions and
allowed detection of mental health deterioration 18. The
scoring in this way did not reveal long-term chronic prob-
lems with mental health 19. To overcome this deficiency, a
new scoring was proposed in 1985, that only the first answer
was scored with 0, and the others with 1 19. Since the tested
territory political and security situation deteriorated for many
years, we applied a new, modified scoring system proposed
in 1985. The author of the questionnaire in 1998 suggested
the best threshold to be arithmetic mean of all points of re-
spondents 20, which was used in this research.

Because of the source of information, for the sample of
respondents at site the method of rapid epidemiological as-
sessment was chosen 21. For each constituency the number of
respondents was determined and divided into the streets that
made up the constituency. The number of respondents was
pre-determined for each street to be interviewed and started
from the first building or house on the right side of the start.
If it was a building, we first surveyed the people from the
first flat and then from every second. One flat was skipped.
In case of not cooperating in the survey we skipped apart-
ment, according to the ordinal numbers. In case of a house at
the beginning of the street, the survey was performed in the
first house and then in every second house. The survey in
one street was considered finished when included as many
respondents as possible. The surveyed people were older
than 18 years. Due to the nature of the issues, the author in-
sisted that the respondents complete the questionnaire inde-
pendently, and only when they insisted the interviewer read
questions and recorded answers, which was significantly less
frequent, mainly for the elderly respondents. In this way, we
surveyed 130 respondents in 40 households. In five house-
holds respondents refused to participate in the survey, which
means that the rate of response was 89.0%.

The methods of statistical analysis included descriptive
statistics and multivariate regression analysis (using the pro-
cedure step by step). To determine the reliability of research
instrument we determined the Cronbach alpha coefficient of
internal consistency of the questionnaire.

Results

The study included 130 respondents. More than half
(56.2%) of them were female. The average age was
45.5 ± 17.3 years. Half of the respondents had secondary

level of education, and most of them were married (58.5%).
More than half of the respondents (56.9%) were employed.
Most of them (42.3%) described their financial condition as
middle (Table 1).

Table 1
Demographics and socio-economics characteristics of

respondents
Characteristics n (%)
Gender

Male 57 (43.8)
Female 73 (56.2)

Age groups
18–24 18 (13.8)
25–34 22 (16.9)
35–44 24 (18.5)
45–54 26 (20)
55–64 20 (15.4)
65+ 20 (15.4)

Education
With not school 3 (2.3)
Incomplete primary school 3 (2.3)
Complete primary school 10 (7.7)
High school 65 (50)
College 25 (19.2)
Faculty 24 (18.5)

Marital status
Married 76 (58.5)
Cohabitation 2 (1.5)
Single 35 (26.9)
Divorced 4 (3.1)
Widowed 13 (10)

Employment
Employed 74 (56.9)
Self-employed 3 (2.3)
Retired 24 (18.5)
Housewife 3 (2.3)
Student 19 (14.6)
Unemployed 7 (5.4)
Unable to work 0 (0)

Financial situation
Very bad 1 (0.8)
Bad 6 (4.6)
Middle 55 (42.3)
Good 53 (40.8)
Very good 15 (11.5)

Table 2 shows the values of arithmetic means of the re-
sults obtained by the Goldberg`s General Health Questionnaire
– 28 (GHQ-28), as the threshold for determining whether a re-
spondent is in good or poor mental health as well as the pro-
portion of respondents who scored below or above the mean
value. Thus, the psychosomatic problems of all respondents

Table 2
The results obtained by the Goldberg's General Health Questionaire-28 (GHQ-28)

< > Different aspects of mental health sd min max n (%) n (%)
Psychosomatic problems 4.61 2.12 0 7 58 (44.6) 72 (55.4)
Anxiety and insomnia 4.18 2.32 0 7 66 (50.8) 64 (49.2)
Social dysfunction 5.52 1.76 1 7 48 (36.9) 82 (63.1)
Depression 1.22 1.88 0 7 93 (71.5) 37 (28.5)
Total score 15.54 5.91 1 28 66 (50.8) 64 (49.2)
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with 5 or more positive answers were classified as positive,
and they were more than half of the respondents (55.4%). The
same result of arithmetic mean was for anxiety and insomnia,
that were present in almost half of the respondents (49.2%).
There were 6 positive responses for social dysfunction thresh-
old, present in more than three-fifths (63.1%) of the respo-
dents. The threshold for depression was 2, which was marked
by more than a quarter of respondents (28.5%). The threshold
for the total score was 16 positive responses, which was given
by almost half of the respondents (49.2%).

Table 3 shows the results of multiple linear regression
for total score related to mental health. There is a highly sta-
tistically significant positive correlation between mental

health problems and age, which means that these problems
are more frequent in the elderly. Problems with mental health
were significantly negatively associated with financial state
and abuse, showing that mental health problems are more
frequent in patients with poor financial situation and abuse.
A statistically significant positive correlation was found be-
tween mental health problems and assessment of the current
political and security situation showing that those who con-
sider it as high risk are in worse mental health.

Table 4 presents the results of multiple linear regres-
sion for psychosomatic problems, anxiety and insomnia,
social functioning and depression. Psychosomatic problems
were significantly positively associated with age, social
support and assessment of future political and security
situation and negatively with their financial situation, im-
plying that these problems were more frequent in the eld-
erly, those without social support, who consider future po-
litical and security situation as high risk and those who
were in worse financial situation. Social functioning was
significantly positively correlated with age, implying that
older people had more frequent problems with social func-
tioning. Anxiety and insomnia were significantly positively

associated with age and assessment of the current political
and security situation, showing they were more frequent in
the elderly and those who considered current political and
security situation as high risk. Depression was statistically
significantly positively associated with age and marital
status, and negatively with their financial situation, that
was more frequent in the elderly, widowed and divorced,
those with poor financial condition and in people suffering
from abuse.

Table 3
Multiple linear regression model (step-by-step) for mental health in relation to variables that are identified as predictors

Unstandardized
coefficient

Standardized
coefficientExplanatory variables (predictors)

b SE
t p

Age 0.12 0.02 0.338 4.79 0.000
Financial situation -1.48 0.53 -0.197 -2.79 0.006
Abuse -2.96 1.22 -0.16 -2.42 0.017
Assessment of the current political-security situation 2.24 0.48 0.333 4.66 0.000
Constant 17.76 4.63  3.84 0.000

Table 4
Multiple linear regression model (step-by-step) for different aspects of mental health

in relation to variables identified as predictors

Unstandardized coefficient Standardized
coefficientExplanatory variables (predictors)

b SE
t p

Psychosomatic disorders
Age 0.03 0.009 0.28 3.62 0.000
Financial situation -0.058 0.208 -0.21 -2.77 0.007
Social support 2.29 1.027 0.16 2.24 0.027
Assessment of the future
political-security situation 0.77 0.183 0.32 4.19 0.000

Constant 5.33 1.592 3.35 0.001
Social functioning

Age 0.04 0.01 0.342 4.12 0.000
Constant 3.94 0.41 9.62 0.000

Anxiety and insomnia
Age 0.04 0.01 0.26 3.4 0.001
Assessment of the current
political-security situation 1.15 0.2 0.436 5.69 0.000

Constant -0.74 0.65 -1.14 0.256
Depresion

Age 0.02 0.01 0.208 2.74 0.007
Marital status 0.23 0.1 0.17 2.29 0.024
Financial situation -0.87 0.18 -0.363 -4.78 0.000
Abuse -1.5 0.43 -0.256 -3.43 0.001
Constant 7.19 1.55 4.6515 0.000
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The value of Cronbah alpha coefficient of internal con-
sistency of the questionnaire was 0.705 (95% confidence in-
terval: 0.612 to 0.780), indicating satisfactory reliability of
the questionnaire, as the values higher than 0.7 are inter-
preted as acceptable 22.

Discussion

This research examined the prevalence of mental health
problems of residents in northern Kosovska Mitrovica, and
the association of mental health problems with demographic,
socio-economic and other characteristics of the population,
resulting from the characteristics of the territory. The applied
questionnaire – GHQ-28, for mental health assessment in
previous research showed to have acceptable reliability and
validity for use for adult population in different countries. It
has been used as a screening test by the World Health Or-
ganization in one of multicenter studies 6. The applied scor-
ing results proved satisfactory for the detection of chronic
problems with mental health 23.

The results showed that the average score of positive an-
swers in the questionnaire was 15.54, taken as the threshold
for determining the presence of mental health problems, so
that each respondent with 16 or more positive answers was in-
dicated as positive. These respondents were nearly half
(49.2%). In a similar research for the rankings, which was
done for the region of Montreal in Canada, the limit value was
11.45, a positive was 44.5% respondents 5. This shows that all
respondents in northern Kosovska Mitrovica had poorer men-
tal health as a whole, and in addition, higher proportion of re-
spondents had mental health problems. Salama et al. 16 have
come to the conclusion that the average score of positive an-
swers for the Serbs from Kosovo and Metohija is greater than
all the population in Europe or in other parts of the world. This
result coincides with the results of studies that have shown
deterioration in mental health of residents living in areas af-
fected by war and unstable political-security situation 24–26.

The study also found that mental health problems were
related to older age, poor financial situation, abuse and assess-
ment of the current political-security situation as high risk. This
result coincides with the evidence from literature 2, 27, which
states that these characteristics are among the most important
determinants of mental health. A connection between mental
health problems and an assessment of the current political-
security situation as high risk is particularly interesting, indi-
cating that the fear of evidently deteriorated political and se-
curity situation affect mental health so to cause psychologi-

cal distress. This result makes the research itself justified,
given that the data about mental health of residents of this
territory, especially on its determinants, is deficient. In addi-
tion, the Serbian Government in its Strategy for the Devel-
opment Care for Mental Health points out that it is necessary
to support research in all areas of mental health in our com-
munity and that epidemiological studies on this subject are
extremely rare 28. Determination of residents with mental
health problems, but not to the extend of illness, and to de-
fine risk groups is very important in prevention of mental
disorders. Preventive strategies are maximally effective if
applied before the onset of the disorder and if directed to the
groups at higher risk of suffering 29. By establishing that,
nearly half the population of the area have mental health
problems highlights the importance of this problem, imply-
ing the need to implement preventive strategies.

Possible limitations of this study come from the type of
study, which examines the relationship between variables in
a defined point in time, so it could lead to call in question a
variables causality, since there is no information on their re-
lationship in the long time. The average score of positive an-
swers used as a threshold or borderline between good and
poor mental health was higher than in other studies. Increas-
ing the threshold in the interpretation of the results leads to a
decrease in sensitivity and increase in specificity of instru-
ment 30, which also could be a limitation of the study. How-
ever, data about sensitivity and specificity in this case are not
known, since we do not use another instrument, so the results
could not be compared. The hypothesis of the research is
partly confirmed, a restriction may be the sample size, be-
cause the biger sample allows to detect more discrete asso-
ciation as statistically significant. Finally, the data could be
generalized only to the area of northern Kosovska Mitrovica,
with respect to the method used for sampling.

Conclusion

The obtained results show that almost half (49.2%) of
the residents of northern Kosovska Mitrovica have mental
health problems. Mental health problems are associated with
older age, poor financial condition, abuse and taking the cur-
rent political-security situation as high risk. Theses results
partially confirm the hypothesis of the study, but determining
the frequency of mental health problems and risk groups is
important for planning and implementing prevention strate-
gies for preservation, enhancement and improvement of
mental health.
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Apstrakt

Uvod/Cilj. Cijanotoksini, odnosno toksini cijanobakterija,
spadaju u grupu raznovrsnih jedinjenja kako po hemijskoj
strukturi, tako i po dejstvu na ljude i životinje. Najve i zna-
aj u ovoj velikoj grupi jedinjenja imaju mikrocistini. Njiho-

vo prisustvo u vodi može da izazove toksi ne efekte, pose-
bno na jetru. Mikrocistini su rasprostranjeni širom sveta.
Cvetanje toksi nih cijanobakterija i njihovi cijanotoksini ka-
rakteristi ni su i za neke površinske vode u Srbiji. Cilj ovog
rada bio je da se uvede HPLC metoda za odre ivanje mi-
krocistina-LR, da se izvrši validacija metode i odredi sadržaj
mikrocistina-LR u površinskoj vodi reke Ponjavice, veoma
eutrofne reke, koja poseduje idealne uslove za razvoj cija-
nobakterija. Metode. Za pripremu uzoraka koriš eni su
HLB i C8 ulošci, a za dodatno pre iš avanje upotrebljeni su
Sep-Pak silika ulošci. Kvantifikacija mikrocistina-LR vršena
je metodom HPLC pomo u detektora na principu fotodio-
de (HPLC/PDA) koriš enjem kolone RP C18 Zorbax Ec-
lips (4,6  150, 5 m), upotrebom mobilne faze sastava
0,1% rastvor trifluorosir etne kiseline (TFA) u metanolu:
0,1% vodeni rastvor TFA u odnosu 60 : 40 (v/v), na 238
nm. Retenciono vreme mikrocistina-LR iznosilo je 10 min.
Uzorci vode reke Ponjavice za analizu mikrocistina-LR sa-
kupljeni su tokom perioda jun-novembar 2008. godine. Re-
zultati. Validacijom metode utvr ena je osetljivost 0,1

g/L, prinos 89–92% i merna nesigurnost od ± 5%. Rezul-
tati uzoraka vode reke Ponjavice pokazali su da je vrednost
mikrocistina-LR dostigla maksimum tokom avgusta i sep-
tembra (1,5 g/L), i da je iznad maksimalno dozvoljene
koncentracije za pija u vodu (1 g/L) prema preporuci
Svetske zdravstvene organizacije. Zaklju ak. Parametri va-
lidacije pokazuju da je predložena metoda osetljiva i selekti-
vna, što je, uz injenicu da je jednostavna i brza, ini pogo-
dnom za rutinsko odre ivanje mikrocistina-LR. Predlože-
nom metodom odre ene su povišene koncentracije ovog
toksina cijanobakterija u uzorcima vode reke Ponjavice, koje
ukazuju na zaga enost Parka prirode „Ponjavica“.

Klju ne re i:
voda, zaga iva i; toksini, bakterijski; mikrocistini;
metodi; hromatografija, te na, pod vp.

Abstract

Background/Aim. Cyanobacterial toxins befall a group
of various compounds according to chemical structure and
health effects on people and animals. The most significant
in this large group of compounds are microcystins. Their
presence in water used for human consumption causes se-
rious health problems, liver beeing the target organ. Mi-
crocystins are spread all over the world. Waterblooms of
cyanobacterias and their cyanotoxins are also common in
the majority of surface waters in Serbia. The aim of this
study was to propose HPLC method for determination of
mikrocystin-LR, to validate the method and to use it for
determination of microcystin-LR in the surface water of
the river Ponjavica. The Ponjavica is very eutrophic water
and has ideal conditions for the cyanobacterial growth.
Methods. Sample of water form the Ponjavica river were
collected during the summer 2008. Coupled columns
(HLB, Sep-Pak), were used for sample preparation and
HPLC/PDA method was used for quantification of mi-
crocystin-LR. Results. Parameters of validation show that
the proposed method is simple, fast, sensitive (0.1 mg/L)
and selective with the yield of 89%–92%. The measuring
uncertainty of  5% was obtained. The obtained results
for surface water show that microcystin concentration
reached the maximum level during August and September
(1.5 g/L).  The value is higher than maximum allowable
concentration of microcystin in drinking water (1 g/L)
proposed by WHO. Conclusion. This study contributes
to the issue of pollution of the National Park Ponjavica.
Besides, literature data and WHO clearly point out harm-
fulness of cyanobasterias and their toxins and implicate
the necessity of legislation concerning determination and
monitoring of these toxins in our country. Method used
for quentification of mycrocystin-LR was shown to be
sensitive, selective, rapid and simple and could be recom-
mended for routine determination of this toxin.

Key words:
water pollutants; bacterial toxins; microcystins;
methods; chromatography, high pressure liquid.
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Uvod

Briga o javnom zdravlju u pogledu cijanobakterija us-
merena je na sposobnost mnogih vrsta ovih organizama da
proizvode toksine. Ozbiljna ošte enja kao što su hepatoente-
ritis, simptomatska pneumonija i dermatitis nastaju nakon
upotrebe ili kontakta sa vodom koja je zaga ena toksinima
koje proizvode cijanobakterije 1. Najve i zna aj u ovoj veli-
koj grupi jedinjenja imaju mikrocistini. Mikrocistini su raz-
novrsna grupa jedinjenja, a njihovo prisustvo dokazano je ši-
rom sveta, u vodi, ali i u algama, školjkama, ribama itd 1.
Kao i mnogi drugi cijanotoksini i mikrocistini su dobili ime
prema vrsti u kojoj su prvo identifikovani (Microcystis aeru-
ginosa) 2. Kasnije studije su pokazale da ih proizvode i druge
cijanobakterije.

Mikrocistini pripadaju grupi jedinjenja cikli ne peptid-
ne strukture molekulske mase koja varira od 800 do 1 100.
Do danas je okarakterisano preko 60 razli itih strukturnih va-
rijanti ovih jedinjenja. U svojoj strukturi sadrže 7 aminoki-
selina, sa 2 terminalne aminokiseline X i Z, povezane u ci-
kli nu formu. U slu aju mikrocistina LR, X = L-leucin (L) a
Z = L-Arginin (R).

Poznato je da mikrocistini ispoljavaju efekte na mnoge
organizme, od mikroalgi do sisara. Mikrocistin-LR je sposo-
ban da parališe pokretljivost zelenih algi, što može da izazo-
ve pove ano naseljavanje i stvaranje slobodnih zona pogod-
nih za cijanobakterije 3, a ispoljava i štetne efekte na mnogo-
brojne organizme u vodi. Ribe, školjke, rakovi i drugi vodeni
organizmi koji se koriste u ishrani ljudi mogu biti zaga eni i
tako predstavljati potencijalnu opasnost za oveka. Ljudi
mogu biti izloženi mikrocistinima direktno preko pija e vo-
de 1, vode za rekreaciju 4, vode za hemodijalizu 5 ili preko
hrane 6. Kod sisara, pa i oveka, mikrocistini su selektivni za
elije jetre, irervizibilno inhibiraju serin-treonin protein fos-

fatazu PP1 i PP2 i izazivaju dezintregaciju strukture hepato-
cita, apoptozu i nekrozu jetre, kao i hemoragiju koja može
izazvati hemoragijski šok 7.

Mikrocistini su veoma toksi ni i za mikrocistin-LR,
naj eš u izoformu, LD-50 iznosi 50 μg/kg t.m. pri intraperi-
toneumskom unosu, a pri oralnom 5 000 g/kg t.m. za mi-
ša 1. Brojni su slu ajevi gastrointestinalnih bolesti, kao i oš-
te enja jetre kod ljudi, koji se mogu povezati sa prisustvom
mikrocistina u vodi. Opasnost koju nosi prisustvo ovih sup-
stanci u vodama bila je prime ena i zabeležena u spisima
koji datiraju od pre 1 000 godina. Tada je u Južnoj Kini za-
beležena smrt vojnika koji su pili re nu vodu, koja je pri tom
bila zelene boje. U to vreme ta an uzrok smrtnog ishoda nije
bio poznat. Zabeležen je i slu aj koji se desio duž reke Ohio
1931. godine. Nakon kiša, voda koja je sadržala mikrocistine
prelila se u glavni tok reke izazivaju i seriju bolesti koje nisu
mogle da se dovedu u vezu sa nekim infektivnim agensima 8.
Sli ni problemi se dešavaju i u Harareru (Zimbabve), gde
deca koja žive u oblasti grada, a koja koriste posebne rezer-
voare za vodu, svake godine imaju zdravstvene probleme u
vreme raspadanja cveta Microcystisa u rezervoarima za vo-
du. Deca koja su koristila druge izvore vode nisu imala
zdravstvenih problema 9. Još jedan doga aj sa velikim bro-

jem smrtnih ishoda izazvan cijanobakterijskim toksinima u
pija im vodama, zabeležen je u Brazilu kada su poplave do-
nele ogroman cijanobakterijski cvet. Prijavljeno je 88 smrt-
nih ishoda za 42 dana 10. Nakon analize, rezultati su pokazali
da su toksini cijanobakterija bili odgovorni za trovanja.

Pove ane koncentracije mikrocistina opravdano je o e-
kivati u vodenim ekosistemima sa fizi kohemijskim karakte-
ristikama koje ukazuju na ubrzanu eutrofikaciju i u kojima se
i vizuelno mogu otkriti kolonije cijanobakterija. Ranija fizi -
kohemijska i algološka istraživanja reke Ponjavice bila su
veoma oskudna. Prvi podaci odnose se na fizi ko-hemijske
karakteristike vode, sastav algalne flore i saprobnost i uka-
zuju na proces ubrzane eutrofikacije u periodu od 1984. do
1989. godine, što za posledicu može imati zasipanje ovog
vodenog ekosistema i njegovo potpuno nestajanje 11. Osim
toga, uo ena je i periodi na pojava cvetanja cijanobakterija.
Upravo ova saznanja uticala su na izbor ove površinske vode
za istraživanje mikrocistina-LR.

Imaju i u vidu toksikološki zna aj mikrocistina, kao i
injenicu da u našoj zemlji nije uvedena metoda za odre i-

vanje mikrocistina, cilj ovoga rada bio je da se predloži me-
tode te ne hromatografije visokih performansi (high perfor-
mance liquid chromatography – HPLC) za odre ivanje mi-
krocistina-LR u vodi. Za uvo enje metode u rutinski rad tre-
balo je: posti i efikasnu pripremu uzoraka za analizu, opti-
mizovati uslove odre ivanja, validovati metodu i odrediti
mernu nesigurnost metode. Predložena metoda koriš ena je
za odre ivanje sadržaja mikrocistina-LR u uzorcima površin-
ske vode reke Ponjavice. Rezultati ovih ispitivanja trebalo bi
da doprinesu sagledavanju zaga enosti nacionalnog parka
„Ponjavica“.

Metode

Hemikalije i reagensi

U radu su koriš ene hemikalije odgovaraju eg stepena
isto e (HPLC grade): metanol (JT Baker, Holandija), kon-

centrovana trifluorsir etna kiselina (TFA) (99%, Merck,
Nema ka) i standard mikrocistin-LR (ALEXIS Biochemi-
cals, SAD). Svi reagensi su pripremani sa dejonizovanom
vodom (HPLC isto e).

Validacija metode

Prilikom uvo enja nove metode u laboratorijsku praksu
potrebno je ispitati njenu pouzdanost. To je naro ito važno s
obzirom na nekoliko klju nih koraka u kojima može do i do
grešaka prilikom analize mikrocistina u uzorcima vode. U tu
svrhu su odre ivani uobi ajeni parametri validacije: linear-
nost, detekcioni i kvantifikacioni limit, ta nost i preciznost
metode, kao i ispitivanje pogodnosti sistema 12. Sve analize
su ra ene sa sertifikovanim standardom od 500 g mikrocis-
tina-LR, koji je bio rastvoren u 1 mL metanola.

Linearnost je ra ena za opseg od 10 do 200 g/L. Izra-
unat je faktor odgovora detektora i apsolutna vrednost izra-

za yizra  – yizm / yizra  (tabela 1). Ta nost metode je proverava-
na putem recovery testa, a preciznost metode parametrom %
RSD.
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Nakon kvantifikacije svih izvora nesigurnosti i njiho-
vog izražavanja kao standardne nesigurnosti, izra unata je
kombinovana merna nesigurnost odre ivanja mikrocistina-
LR u vodi kao kvadratni koren zbira varijansi svih identifi-
kovanih izvora nesigurnosti.

Dobijeni rezultati su obra eni u softverskom programu
Chemstation.

Uzorci i uzorkovanje

Uzorkovanje je obavljeno pomo u specijalnog teleskopa
za prikupljanje uzoraka površinskih voda, na etiri unapred de-
finisane lokacije srednjeg toka reke Ponjavice, od Omoljice do
Banatskog Brestovca, tokom prole a, leta i jeseni 2008. godine
(period od juna do novembra), kada je uo eno cvetanje cijano-
bakterija. Uzorci su prikupljeni u staklenim bocama od 1 litar
zahvatanjem sa površine vode. Boce su punjene do vrha i zat-
varane teflonskim zatvara ima. Uzorci su transportovani do
laboratorije u frižiderima na +4ºC.

Reka Ponjavica se nalazi u južnom delu Vojvodine (Srbija), na
obodu pan eva ke depresije. Izvire iz Kapetanove bare kod naselja Sta-
r evo, a uliva se u Dunav kod sela Dubovca. Ukupna dužina reke je 20
km, prose na dubina od 0,2 m, a maksimalna dubina 2,5 m. Ceo tok se
može podeliti na tri dela: prvi, izvorišni deo od Star eva do Omoljice i
tre i od Banatskog Brestovca do uš a u Dunav, potpuno su izmenjeni i
pretvoreni u kanale za odvodnjavanje viška podzemnih voda sa okolnog
terena; srednji tok, od Omoljice do Banatskog Brestovca je prirodni, ne-
znatno izmenjeni deo na 78 do 71 metara nadmorske visine, sa o uva-
nim izvornim ekosistemom karakteristi nim za sporoteku e ravni arske
reke, ukupne dužine 10 km, a zašti en je kao Park prirode “Ponjavica”.
U skladu sa zakonom, tok reke Ponjavice razvrstan je u III kategoriju
zašti enih prirodnih dobara kao zna ajno prirodno dobro. Površina Par-
ka prirode iznosi 183,46 ha, dok površina zaštitne zone iznosi 60,83 ha.

Snabdevanje vode vodotoka odvija se putem podzemnih izdani
koje su registrovane na više mesta duž leve obale. Nivo vode u vodotoku
je konstantan, a u sušnom periodu godine priticaj vode iz kanalske mre-
že prakti no ne postoji.

U klimatskom pogledu, podru je vodotoka Ponjavice pripada
umereno kontinentalnom klimatu, podunavskog tipa, sa toplim letima i
hladnim zimama, sa srednjom godišnjom temperaturom 11,3ºC i sred-
njom godišnjom koli inom padavina od 616,4 mm.

Pedološki pokriva  u priobalju Ponjavice je ernozem, ritska crni-
ca, livadska crnica, a u krajnjem isto nom delu zašti enog podru ja je
ilovastoglinoviti aluvijum 11.

Priprema uzoraka

U prethodnim istraživanjima 13 priprema uzoraka vode
za analizu mikrocistina vršena je koriš enjem ve eg broja
uložaka razli ite polarnosti (C18, diol, NH2, CN, silika-gel),
kao i razli itih sistema rastvara a. U ovom radu koriš eni su
HLB ulošci (specijalna vrsta C18 uložaka) i C8 ulošci, za
dodatno pre iš avanje upotrebljavani su Sep-Pak silika uloš-
ci (Oassis, Waters, SAD).

Priprema uzoraka za analizu obuhvata filtriranje, pre i-
š avanje i koncentrovanje. Uzorak se homogenizuje okreta-
njem boce gore-dole nekoliko puta. Zatim se na 1 000 mL
uzorka vode pre filtriranja doda 10 mL 10% TFA. Sve zaje-
dno se promeša i filtrira kroz stakleni membranski filter
(GF/C, Whatman). Profiltriran uzorak se sipa u staklenu bo-
cu i doda 10 mL metanola. Ovako pripremljen uzorak se na-
nosi na HLB-SPE uložak, prethodno kondicioniran propuš-
tanjem metanola (20 mL) i dejonizovane vode (20 mL). Po-
desi se odgovaraju i vakum, tako da protok rastvara a bude
1–2 kapi u sekundi. Voda i metanol se odbace. Nakon toga
ulošci se ispiraju sa 10 mL 10% metanola, zatim sa 10 mL
20% metanola i na kraju sa 10 mL 30% metanola. Posle ispi-
ranja, ulošci se eluiraju sa 5 mL 0,1% TFA u metanolu. Do-
bijeni eluat se uparava u struji azota do suvog, a zatim ras-
tvori u 20 mL metanola. Metanolni rastvor se propusti kroz
silkagel uložak (Sep-Pak), koji je prethodno pripremljen sa
20 mL metanola. Nakon nanošenja uzorka uložak se ispira sa
20 mL metanola, a zatim eluira sa 20 mL 10% voda-0,1%
TFA u metanolu. Uzorak se upari do suvog a zatim rastvori u
1 mL mobilne faze (0,1% TFA u metanolu : 0,1% TFA u vo-
di/60 : 40). Ovakav uzorak je spreman za HPLC analizu, a
može da se uva u zamrziva u na -20º C do trenutka analize.

HPLC/PDA metoda odre ivanja

Sadržaj mikrocistina-LR (slika 1) odre en je metodom
HPLC sa detektorom na principu fotodiode (photodiode

array – PDA) (Agilent 1200, SAD). Za analizu koriš ena je
kolona RP C18 Zorbax Eclips (4,6  150, 5 m). Pre po etka
analize kolona je kondicionirana mobilnom fazom oko 60
minuta pri protoku od 1 mL/min. Zapremina injektovanog
uzorka bila je 50 L. Mikrocistin-LR je koriš en kao sta-

Tabela 1
Faktor odgovora detektora za mikrocistin-LR

x ( g/L) Yizm Yizra Yizrac-Yizm/Yizrac (Yizrac-Yizm/Yizrac) < 0,03 F = Yizm/X
10 000 13200 10242.00 -0,29 0,29 1320,0
20 000 25827 23588,00 -0,09 0,09 1291,0
50 000 64595 63150,00 -0,02 0,02 1291,0
100 000 114020 129400,00 0,12 0,12 1140,2
200 000 265908 263000,00 -0,01 0,01 1329,5
Xsred 1274.598

77.01099934
%RSD 6.04

F – faktor odgovora detektora (yizm/x); yizra  – površina pika izra unata iz regresione jedna ine za odgovaraju i standardni rastvor;
yizm – površina pika iz hromatograma odgovaraju eg standardnog rastvora

Sl. 1 – Opšta struktura mikrocistina (MCYST); X i Z su
promenljive L-aminokiseline [kod mikrocistina-LR,

 = L-leucin (L), a Z = L-arginia (R)]
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ndard. Eluiranje je vršeno izokratski pri sastavu mobilne faze
0,1% rastvor TFA u metanolu : 0,1% vodeni rastvor TFA u
odnosu 60 : 40 (v/v). Detekcija PDA pra ena je na 238 nm.
Tako e, detektor je pre po etka merenja bio uklju en 60 mi-
nuta. Retenciona vremena i pikovi UV spektara su upore eni
sa standardima, što je iskoriš eno za identifikaciju jedinjenja.
Pik mikrocistina-LR registrovan je posle 10 min (slika 2).

Sl. 2 – Hromatogram standarda mikrocistina-LR

Rezultati

Validacijom metode potvr ena je linearnost metode sa
koeficijentom korelacije r > 0,995 (r = 0,9972) i odgovaraju-
om jedna inom y = 1323  -2988. Za limit detekcije (LoD)

odre ena je vrednost od 3,6 g/L, a za limit kvantifikacije

(LoQ) 6,8 g/L. Dobijene recovery vrednosti, za utvr ivanje
ta nosti metode, bile su sli ne za sva tri ispitivana nivoa
koncentracija (za koncentraciju od 50 g/L srednja vrednost
recovery je 89,89%; za koncentraciju od 100 g/L srednja
vrednost recovery je 90,66% i za koncentraciju od 200 g/L
srednja vrednost recovery je 93,99%). Preciznost metode je
potvr ena dobijenim parametrom % RSD u vrednosti od
2,461 sa 95% granicom pouzdanosti od 2,057.

Kombinovana merna nesigurnost iznosila je 2 g/L, a
proširena merna nesigurnost U = 2  2 = 4 g/L, tj. 5%.

Analiza vode reke Ponjavice ura ena je detaljno tokom
juna, jula, avgusta, septembra, oktobra i novembra 2008. go-
dine u Institutu za javno zdravlje Srbije „Dr Milan Jovanovi
Batut”. Fizi ko-hemijski parametri kvaliteta vode pokazali
su da površinska voda Ponjavice sadrži visoku koncentraciju
rastvornih soli što se zaklju uje iz podataka o elektroprovod-
ljivosti ovih voda, koja se kre e od 900 do 2 000 S/cm. Po-
datak o visokim koncentracijama kalcijumovih i magneziju-
movih soli hlorida, sulfata i hidrogenkarbonata bio je u sa-

glasnosti sa ovim vrednostima. Vrednost za pH (preko 8) i
alkalitet ukazali su da se radi o blagoalkalnim vodama. Po-
daci za mutno u i potrošnju kalijum permanganat (KMnO4)
pokazuju da se radi o vodi sa visokim sadržajem organskih
materija koje nastaju primarnom proizvodnjom, kao i usled
ljudske aktivnosti poput ribolova, navodnjavanja, ubrenja
okolnih njiva, bacanja otpada u samu vodu, itd. Visok sadr-
žaj azota je bio tako e evidentan, a injenica da je gotovo
sav azot bio u formi amonija nog jona, a manji deo u formi
nitrita i nitrata ukazao je na to da je re  o redukcionoj vo-
denoj sredini, gde nije mogu  prelazak amonija nog azota
u nitritni i nitratni oblik. Uo ena je visoka koncentracija ki-
seonika tokom letnjih meseci, koja je rezultat visoke kon-
centracije hlorofila, a koja je detektovana tokom istog peri-
oda. Iako je koncentracija kiseonika bila visoka, pretposta-
vlja se da visoka temperatura vode (preko 30°C) i organsko
optere enje, ne dozvoljavaju oksidaciju jona amonijuma.
Koncentracije rastvornog fosfora bile su niske u periodu
kad su vršena merenja, dok su koncentracije organski veza-
nog fosfora bile izrazito visoke. Uzrok ovakvog stanja su
cijanobakterije i drugi fitoplanktoni koji fiksiraju fosfor i
koriste ga za svoj razvoj.

Visoke vrednosti hlorofila i dobijene vrednosti fizi ko-
hemijskih parametara ispitivanja vode pokazuju da je reka
Ponjavica veoma eutrofna voda, što predstavlja idealne uslo-
ve za razvoj cijanobakterija.

U tabeli 2 date su koncentracije mikrocistina-LR izme-
rene u uzorcima vode tokom perioda ispitivanja. Razlike u

koncentracijama mikrocistina-LR sa razli itih lokaliteta za
ispitivane mesece nisu bile izražene, ali je konstatovano po-
ve anje sadržaja mikrocistina-LR za period od juna do sep-
tembra kada dostiže maksimum na svim ispitivanim lokaci-
jama, da bi nakon toga usledio pad u koncentraciji mikrocis-
tina. Uo eno je da su tokom juna i novembra koncentracije
mikrocistina-LR bile ispod granice detekcije, a tokom avgu-
sta i septembra koncentracija je prelazila maksimalnu doz-
voljenu koncentraciju za pija u vodu (1 g/L) koju propisuje
Svetska zdravstvena organizacija.

Diskusija

Ograni enost vodenih resursa i sve ve a potreba ljudi
za kvalitetnom vodom predstavlja veliki globalni problem.
Poznato je da su koli ine podzemnih voda ograni ene, tako
da stanovništvo svoje potrebe zadovoljava prvenstveno kori-
š enjem površinskih vodenih resursa. Iz tog razloga briga o
kvalitetu površinskih voda, a time i o zdravstvenom stanju

Tabela 2
Vrednosti koncentracija mikrocistina-LR u vodi za period jun-novembar 2008. godine

Mikrocistin LR ( g/L)Mesec Lokacija 1 Lokacija 2 Lokacija 3 Lokacija 4
Jun < 0,1 < 0,1 < 0,1 < 0,1
Jul 0,5 0,6 0,5 0,5
Avgust 1,1 1,0 1,3 0,9
Septembar 1,1 1,5 1,5 1,2
Oktobar 0,3 0,3 0,2 < 0,1
Novembar < 0,1 < 0,1 < 0,1 < 0,1
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korisnika vode, dobija na sve ve em zna aju kako u svetu
tako i kod nas. Može se re i da su površinske vode, kao deo
životne sredine, pod velikim uticajem ljudskih aktivnosti
koje negativno uti u na životnu sredinu. Takve aktivnosti su,
pored prirodnih procesa, glavni uzro nik pove anja sadržaja
nutrijenata fosfora i azota u površinskim vodama, što uz os-
tale faktore, dovodi do eutrofikacije površinskih voda i nji-
hovog zaga enja. Cijanobakterije zauzimaju važno mesto u
takvim vodama, s obzirom na to da proizvode veoma toksi -
ne mikrocistine.

Poslednjih godina rasvetljeni su razlozi pojavljivanja
brojnih cijanobakterija u površinskim vodama, okarakterisani
su novi toksini cijanobakterija, a pored toga mnogobrojna
istraživanja su olakšala razumevanje mehanizma toksi nog
dejstva cijanobakterija na životinje i ljude. Treba ista i da je
kontrola cijanobakterija i toksina koje one proizvede razvije-
ne u svetu, što nije slu aj sa našom zemljom, iako je za odre-
ene površinske vode karakteristi an problem eutrofikacije.

U ovom radu je modifikovan postupak pripreme uzorka
i definisani su uslovi za odre ivanje mikrocistina-LR meto-
dom HPLC sa PDA detektorom. U odnosu na prethodne po-
stupke pripreme uzoraka 13 u kojima se koriste kolone C18, u
postupku pripreme datom u ovom radu dodatno se uvodi i
primena Sep-Pak silikonskih kolona. Za kvantifikaciju, kao
što propisuje i ISO 2005 14 koriš ena je HPLC/PDA metoda
pri emu su definisani optimalni uslovi merenja. Dobijeni
parametri validacije ukazuju na to da je postavljena metoda
precizna, ta na i osetljiva, sa mernom nesigurnoš u ± 5%.
Metoda se, tako e, pokazala jednostavnom i brzom za izvo-
enje. U pore enju sa nedavnim ispitivanjima 15 postignut je

bolji prinos i % RSD, iako je osetljivost bila manja i vrednost
limita detekcije viša.

Park prirode Ponjavica izložen je prirodnim procesima i
ljudskim aktinostima i, prema ve  objavljenim podacima, svr-
stava se u ugroženija podru ja. Dugogodišnja nebriga dovela
je do toga da reka polako „odumire“ i tako ugrožava celokupni
živi svet povezan sa ovom rekom 11 te je prema ispitivanjima
Zavoda za zaštitu zdravlja Pan evo voda Ponjavice uvrštena u
IV kategoriju voda16. Ako uzmemo u obzir to da je Ponjavica
bila u II kategoriji voda, onda ovaj podatak treba svakako da
zabrine nadležne organe i alarmira na hitnu akciju.

Naši rezultati potvr uju hiperprodukciju koja dalje vodi
u veliko organsko optere enje vode. Ovo sa sobom nosi
promenu pH vrednosti vode, pove anje potrošnje kiseonika
kao i nastajanje štetnih produkata raspada organskih materi-
ja, što se odražava na živi svet u vodi.

Rezultati uzoraka vode reke Ponjavica pokazali su da je
vrednost mikrocistina-LR dostigla maksimum tokom avgusta

i septembra (oko 1,5 g/L), što je iznad maksimalno dozvo-
ljene koncentracije koju propisuje Svetska zdravstvena orga-
nizacija za vodu za pi e (1 g/L)1, s obzirom na nedostatak
regulative za druge vrste voda. Porast sadržaja mikrocistina-
LR u letnjim mesecima može se objasniti pove anom produ-
kcijom Mikrocystis aeruginosa, dominantne vrste u letnjem
periodu, kada kvalitet vode pogoduje njenoj proliferaciji.
Tokom leta prime eno je i prisustvo vodenog cveta u obliku
zelene skrame na površini vode, a nakon analize utvr eno je
da cvet ini Mikrocystis aeruginosa.

Mora se ista i da je, na osnovu fizi ko-hemijskih oso-
bina vode i dominantnog prisustva Mikrocystis aeruginosa u
vodi, o ekivana viša koncentracija mikrocistina-LR kao gla-
vnog produkta ovih algi. Tako, u vodama sa sli nim fizi ko-
hemijskim i biološkim karakteristikama na ene su više kon-
centracije mikrocistina. U vodama Meiliang Bay u Kini, ko-
je, tako e, pripadaju grupi hipertrofnih jezera, koncentracije
mikrocistina-LR iznosile su oko 10 g/L 17. Sli ni rezultati
dobijeni su analizom uzoraka vode iz jezera Aasee u Nema -
koj koje, tako e, pripada grupi hipertrofnih jezera. Analize
su ra ene tokom septembra 2002. godine, a koncentracije
mikrocistina-LR bile su u intervalu od 0,6 do 18,3 g/L 15.
Vrednosti koncentracije mikrocistina-LR dobijene u ovom
radu mogu se objasniti injenicom da mikrocistin-LR nije
stabilan molekul u vodi sa visokim sadržajem huminskih
suptanci, pri jakoj sun evoj svetlosti i temperaturama vode
iznad 30ºC 18. Pretpostavlja se da je to uzrok degradacije mi-
krocistina-LR i pojave niže koncentracije u našim uzorcima.

Zaklju ak

U ovom radu je predložena metoda pripreme uzoraka
vode i odre ivanje mikrocistina-LR HPLC/PDA metodom
koja se na osnovu dobijenih parametara validacije može pri-
hvatiti kao metoda pogodna za rutinsku analizu mikrocistina-
LR. Data metoda je primenjena za odre ivanje mikrocistina-
LR u uzorcima vode reke Ponjavice, kao dela parka prirode
„Ponjavica“. Dobijeni rezultati pokazali su da se vrednosti
mikrocistina-LR, koje su dostigle maksimum tokom avgusta
i septembra (oko 1,5 g/L), na osnovu podataka iz literature
mogu smatrati povišenim, ali ne i alarmantnim. No, neopho-
dno je nastaviti sa monitoringom mikrocistina-LR i preduzeti
odgovaraju e mere u cilju o uvanja bogatstva prirode ovog
kraja.
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Abstract

Background/Aim. Segmental dystonia is an abnormal
movement, characterized by involuntary, sustained and re-
petitive muscular contractions, causing twisting and abnor-
mal posturing of two or more adjacent body parts. It is not
a life-reducing condition, but it deteriorates physical, mental
and social functioning. The aim of the study was to define
the basic demographic and clinical characteristics of patients
with segmental dystonia and to estimate their quality of life.
Methods. The study included patients treated at the Clinic
for Neurology – Clinical Center of Serbia (Department for
Involuntary Movements). The patients with idiopathic seg-
mental dystonia fulfilled the following questionnaires: gen-
eral questionnaire, standard questionnaire for estimation of
the quality of life SF 36, a list of questionnaires related to
disease, and social participation scales. Statistical analysis in-
volving the methods of descriptive statistics and linear re-
gression analysis was used for predictive values of the char-
acteristics. Results. The study included 28 patients with
segmental dystonia, the mean age of 53.1 ± 15.8 years.
Analysis of SF 36 questionnaire item domains showed that
patients with segmental dystonia had the lowest score in the
domain of body pain (30.6 ± 28.2) and the highest in the
domain of physical function (73.6 ± 19.6). Higher values of
the scale of the disease severity (  = -0.526, 95% CI -4.719,
-0.996; p = 0.0004) and Hamilton depression scale (  = -
0.498, 95% CI -1.295, -0.227; p = 0.0007) were more signifi-
cant predictors of low quality of life. Higher value of the
Leisure activities scale (  = 0.611, 95% CI 0.242, 0.772;
p = 0.001) was a significant predictor of better quality of
life. Conclusion. The most important predictors of low
quality of life in patients with segmental dystonia were dis-
ease severity, low acceptance of illness, depression and low
self-esteem.

Key words:
dystonia; quality of life; questionaires; sensitivity and
specificity.

Apstrakt

Uvod/Cilj. Segmentna distonija predstavlja pojavu nevo-
ljne, produžene i repetitivne miši ne kontrakcije, koja do-
vodi do uvrtanja i zauzimanja abnormalnih položaja dva ili
više susednih delova tela. To je bolest koja ne skra uje ži-
votni vek, ali otežava fizi ko, mentalno i socijalno funkci-
onisanje bolesnika. Istraživanje je imalo za cilj da definiše
osnovne demografske i klini ke karakteristike bolesnika sa
segmentnim distonijama i proceni njihov kvalitet života.
Metode. Studijsku grupu inili su bolesnici le eni u Klinici
za neurologiju, Klini kog centra Srbije (Odeljenje za nevo-
ljne pokrete). Bolesnici sa idiopatskom segmentnom dis-
tonijom popunjavali su slede e upitnike: opšti, standardni
upitnik za procenu kvaliteta života SF 36, bateriju upitnika
specifi nih za bolest i skale socijalne participacije. Statisti-
ka analiza uklju ila je metode deskriptivne statistike, a za

ispitivanje prediktivne vrednosti obeležja primenjena je li-
nearna regresiona analiza. Rezultati. Studija je obuhvatila
28 bolesnika prose ne starosti 53,1 ± 15,8 godina. Analiza
pojedina nih domena SF 36 upitnika pokazala je da boles-
nici sa segmentnim distonijama imaju najniži skor u do-
menu telesnog bola (30,6 ± 28,2), a najviši u domenu fizi-
kog funkcionisanja (73,6 ± 19,6). Više vrednosti Skale za

procenu težine bolesti (  = -0,526, 95% CI –4,719, -0.996;
p = 0.0004) i Hamiltonove skale depresivnosti (  = -0,498,
95% CI –1,295, -0,227; p = 0.0007) bile su zna ajani pre-
diktori lošeg kvaliteta, dok je viša vrednost Skale aktivnost
slobodnog vremena (  = 0,611, 95% CI 0,242, 0,772;
p = 0,001) bila zna ajan prediktor boljeg kvaliteta života.
Zaklju ak. Najzna niji prediktori lošeg kvaliteta života
bolesnika sa segmentnim distonijama jesu težina i loše pri-
hvatanje bolesti, depresivnost i nizak stepen samopošto-
vanja.

Klju ne re i:
distonija; kvalitet života; upitnici; osetljivost i
specifi nost.
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Introduction

Dystonia is characterized by sustained and involuntary
muscular contractions, causing twisting, repetitive move-
ments and abnormal posturing of a body 1.

According to distribution of involuntary movements,
dystonia is divided to focal, segmental, multifocal, hemi-
and generalized. Focal dystonia assumes that a single mus-
cle or a muscular group is involved. Segmental dystonia
involves two or more adjacent body parts and may be: cra-
nial – two or more parts of the cranial or cervical muscula-
ture are involved; axial – trunk and neck are involved; bra-
chial – either one arm and axial musculature or both arms
with or without the neck and trunk are being involved, and
crural – either one leg and trunk or both legs with or with-
out the truncal involvement. The onset of segmental dysto-
nia is most often focal, that is, a group of muscles is ini-
tially involved, with the progression of disease being ob-
served in 15%–35% of patients, usually affecting the adja-
cent body part 2–6. The prevalence of different forms of
late-onset focal dystonia ranges from 2 to 57 patients per
million inhabitants 7, 8, and it is estimated that the propor-
tion of segmental dystonia accounts for 2%–20% of a total
number of late-onset dystonias 7–10.

Dystonia is not life-reducing, nevertheless the af-
fected people having these involuntary movements are
faced with the multiple problems related to physical,
mental and social health. It is a disease appearing in
younger or middle-aged people, i.e. in their prime of fa-
miliar, professional and life expectations in general. The
disease is “visible”, cannot be self-controlled, and more or
less, stigmatizes the affected people. In a significant num-
ber of patients, it is followed by pain and tremor, depend-
ing upon the extent of localization of the involuntary
movements, it results in functional incapacity of varying
degree. Ben-Sholomo et al. 11 analyzing the quality of life
in 289 patients with torticollis, found a surprising discrep-
ancy between preserved physical status of patients on one
hand, and their poor mental health and emotional state on
the other. These results suggest that the quality of life in
dystonic patients is not exclusively determined by the
presence of involuntary movements, but also by other
clinical, social, demographic and psychological factors, as
well as their interaction.

The assessment value of the quality of life is based on
the fact that therapeutical procedures are not simply in-
tended for elimination or abatement of symptoms, but they
also imply the assistance rendered to patients for as much
as optimal living with their disease. On the other hand,
measurement of the quality of life together with other clini-
cal indicators allows for evaluation of the effectiveness of
the applied therapeutical procedures.

The objective of our study was to define basic demo-
graphic and clinical characteristics of patients with segmen-
tal dystonia, as well as to evaluate the quality of life of these
patients considering the effect of different demographic,
clinical, psychological, social and other factors.

Methods

The study group consisted of patients treated at the
Clinic of Neurology, Clinical Center of Serbia (Department
for Involuntary Movements), who were diagnosed with dys-
tonia in the period from 1990 to 2005. Inclusion criteria were
as follows: present segmental dystonia with all clinical char-
acteristics of idiopathic dystonias, examined and confirmed
by two independent neurologists; normal findings of radio-
logical visualization methods (computerized tomography –
CT and or nuclear magnetic resonance – NMR) aiming at
ruling out the structural lesion of the central nervous system
as the cause of dystonia; normal results of laboratory tests
(serum copper and ceruloplasmin, urine copper, acanthocytes
in peripheral blood smear, immunoserological tests) with a
view to exclude most frequent metabolic, degenerative or
immunological causes of dystonia.

The patients who met the required criteria fulfilled the
following questionnaires: General Questionnaire, Standard
Questionnaire for Estimation of the Quality of Life SF 36, a
list of questionnaires related to disease and Social participa-
tion scales.

The General Questionnaire was created for collection of
basic demographic and clinical data, such as sex, age, quali-
fication, marital status, age at the onset of disease, way and
time of disease progression, presence of pain, tremor or other
involuntary movements, modes of treatment and their effec-
tiveness, etc. This questionnaire was designed to evaluate the
severity of the disease by a patient’s self-estimation on the
1–10 scale (higher score-more severe disease).

The Generic Questionnaire for Estimation of the Quality
of Life or Short-Form Health Survey (SF-26) is a scale proved
to be very sensitive for evaluation of the quality of life, that is,
severity of global effect of disease on the affected individual.
This questionnaire covers eight health domains, divided into
the following subscales: physical activities, physical activities
and performance of everyday activities, general health, vital-
ity, social activities, emotional activities and mental health.
This study used the questionnaire version which was validated
and adapted to Serbian-speaking region. SF-36 scoring of the
results was carried out by the Likert method, 0 designating the
worse and 100 the best possible health 12.

The disease-specific questionnaires include different
scales evaluating the effect of internal factors to the quality
of life, i.e. variables reflecting the premorbid characteristics
of individuals, the way the disease is accepted, defense
mechanisms, pattern of behavior as a response to the disease
as well as the possibility of reactive depression and anxiety.
For testing the abovementioned functions, the following
scales were used: Rosenberg self-esteem and self-accusation
scale 13, Felton acceptance of illness scale 14, Stigma scale 15,
Hamilton depression scale 16, and Hamilton anxiety scale 17.

The social participation scales estimate the effect of co-
habitation and different aspects of social support rendered to
a patient by his/her cohabitants on the quality of life. To
evaluate this aspect of the quality of life, the following scales
were applied: Zimet multidimensional scale of perceived so-
cial support 18 and Leisure time scale 19.
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Statistical analyses included descriptive methods (ar-
ithmetical mean, standard deviation and standard error). Lin-
ear regression analysis was used for analyzing the predictive
values of variables.

Results

The our study included 28 patients with segmental
dystonia whose basic demographic characteristics are pre-
sented in Table 1.

The eyelids were first affected by dystonic involuntary
movements in 10/28 (35.7%) of the patients, the neck in
12/28 (42.9%), the right hand in 5/28 (17.9%) and the left
hand in 1/28 (3.5%). After the involvement of the first re-
gion, the disease spreaded to another adjacent body parts in
26/28 (92.9%) of the patients during the mean time of 3.28
years (ranging from 10 days to 15 years). In 2/28 (7.1%) of
the patients, the disease involved two regions from the very
beginning, in one patient the right and the left hand simulta-
neously, and in another the eyelids and the lower face.

Table 2 illustrates the basic clinical characteristics of
the patients with segmental dystonia. Tremor at the site of
dystonia was evident in 13/28 (46.4%) and pain at the site of
dystonic movement/position was present in 17/28 (60.7%) of
the patients. Manifestation of other chronic diseases was re-
ported in 12 (42.9%) of the patients with segmental dysto-

nias. Botulin toxin injections were used for treatment in 15
(53.6%) of the cases, the average number of applications was
3.0 while the mean percent of improvement was 54.0%.

Table 3 illustrates the mean values of specific SF-36
questionnaire domains in patients with segmental dystonia.
The patients with segmental dystonia had the lowest score in
domain of body pain (30.6 ± 28.2) and the highest in the do-
main of physical function (73.6 ± 19.6).

Table 4 presents the mean values of different scales
used for analysis of the quality of life in the patients with
segmental dystonia.

The significance of demographic factors, such as sex,
age at the onset of the disease, current age, education, em-
ployment and marital status for the quality of life was pre-
sented in Table 5, while the impact of clinical factors (dura-
tion of disease, tremor, pain, comorbidity and botulin toxin
treatment) was illustrated in Table 6. None of these factors
had significant effect on the quality of life in this group of
the patients.

Predictive value of different scales used for evaluation
of the quality of life in the patients with segmental dystonia
was given in Table 7. Higher values of the Scale of disease
severity (  = -0.526, 95% CI -4.719, -0.996; p = 0.0004) and
Hamilton depression scale (  = -0.498, 95% CI -1.295, -
0.227; p = 0.0007) were more significant predictors of the
low quality of life. Higher value of the Leisure activities

Table 1
Basic demographic characteristics of the patients with segmental dystonia

Variables Values
Patients No (males/females) 28 (17/11)
Mean age at the onset of the disease (years) 43.3 ± 17.3*
Mean actual age (years) 53.1 ± 15.8*
Employment (employed/unemployed) 15/13
Marital status (married/single) 23/5
*  ± SD

Table 2
Basic clinical characteristics of the patients with segmental dystonia

Variables Values
Duration of disease (years) 9.9 ± 7.9*
Tremor at the site of dystonia (yes/no) 13/15
Pain at the site of dystonia (yes/no) 17/11
Other chronic diseases (yes/no) 12/16
Botulin toxin treatment (yes/no) 15/13
An average application of botulin toxin injections 3.0 ± 2.2*
Response to botulin toxin injections (improvement in percentage) 54.0 ± 26.4*
*  ± SD

Table 3
Mean scores of SF-36 questionnaires in the patients with segmental dystonia

Domains Values
(  ± SD)

Physical functioning 73.6 ± 19.5
Physical functioning and performance of duties 32.0 ± 41.9
Body pain 30.6 ± 28.2
General health 64.6 ± 15.7
Vitality 58.4 ± 10.0
Social functioning 50.0 ± 13.6
Emotional functioning 38.1 ± 44.2
Mental health 58.7 ± 9.6
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scale (  = 0.611, 95% CI 0.772; p = 0.001) was a significant
predictor of better quality of life in the patients with seg-
mental dystonia. The values of Acceptance of illness scale
(p = 0.0060) and Self-esteem scale (p = 0.053) were close to
statistical significance.

Discussion

A total of 28 patients with segmental dystonia were
analyzed, having focal disease in over 90% of the cases,
which subsequently spread to adjacent regions, giving the
image of segmental form. In only 7% of the examined pa-

tients, the nature of disease was segmental. At the onset of
the disease, our patients were 43.3 (4–75) years old. Al-
though dystonia may appear in any age, in 79%–90% of
the time it is manifested between the fourth and sixth
decade 9, 20–23. The course of dystonia is unpredictable. The
spread of dystonia is, before all, determined by age and loca-
tion of the initial disorders; therefore, younger people and the
onset of dystonia in legs increase not only the possibility of
spreading but also the rate of expansion. Adult-age dystonia
tends to progress lesser, and it usually develops several years
from the initial manifestations 5. The highest risk of the dis-
ease spreading to other body parts appears during the first

Table 4
Mean values of different scales in the patients with segmental dystonia

Scales Values
(  ± SD)

Hamilton depression scale 7.2 ± 6.1
Hamilton anxiety scale 8.7 ± 5.8
Scale of disease severity 5.4 ± 1.7
Leisure activities scale 28.0 ± 11.2
Scale of acceptance of illness 2.9 ± 0.7
Stigma scale 14.4 ± 2.7
Multidimensional scale of personal support 72.3 ± 10.0
Self-esteem scale 15.0 ± 2.3
Self-accusation scale 12.0 ± 2.8

Table 5
Predictive impact of demographic factors on the quality of life

in the patients with segmental dystonia
Demographic factors ß coefficient 95% confidence interval p
Sex -0.085 -9.189–5.992 0.669
Age at the onset of disease -0.262 -0.355–0.069 0.178
Actual age -0.131 -0.355–0.069 0.506
Education 0.200 -2.644–8.071 0.307
Employment -0.078 -8.884–5.991 0.693
Marital status 0.231 -3.890–15.014 0.237

Table 6
Predictive impact of clinical factors on the quality of life in the patients with segmental dystonia
Clinical factors ß coefficient 95% confidence interval p
Duration of disease 0.311 -0.086–0.828 0.107
Tremor at the site of dystonia (yes/no) -0.212 -11.208–3.374 0.280
Pain at the site of dystonia -0.019 -7.980–7.253 0.923
Other chronic diseases (yes/no) -0.044 -8.334–6.688 0.823
Botulin toxin treatment (yes/no) 0.235 -2.893–11.608 0.228

Table 7
The values of different scales as predictors of the quality of life in the patients with segmental dystonia

Scales ß coefficient 95% confidence interval p
Hamilton depression scale -0.498 -1.295–0.227 0.007*
Hamilton anxiety scale -0.307 -1.118–0.124 0.112
Scale of disease severity -0.525 -4.719– -0.996 0.004*
Leisure activities scale 0.611 0.242–0.772 0.001*
Scale of acceptance of illness -0.359 -7.392–0.171 0.060
Stigma scale -0.105 -1.693–0.991 0.328
Multidimensional scale of personal support 0.192 -0.192–0.555 0.328
Self-esteem scale 0.369 -0.023–2889 0.053
Self-accusation scale -0.148 -1.744–0.802 0.454

* – statistically significant
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five years 24. The study performed by Svetel et al 25 reported
that the highest risk of dystonia spreading was in patients
with the initial blepharospasm followed by patients with
hand dystonia, torticollis and spasmodic dysphonia. The
same study showed that the blepharospasm was also associ-
ated with the highest rate of disease progression. Defazio et
al. 6 in their study including 159 patients with the blepharo-
spasm as the initial manifestation, found that the risk of
spreading was independently increased by older age at the
onset of disease, female sex and head and face injuries fol-
lowed by loss of consciousness.

The quality of life is a complex category determined by
individual and/or mutual action of different factors, such as
demographic, social and premorbid, as well as factors related
to specific characteristics of the disease itself. There are cer-
tain differences in determinants of the quality of life between
some types of primary focal dystonias, but the question is
how much distribution of these difficulties interferes with the
quality of life of patients. Zetterberg et al. 26 in their study in
2008 reported that the quality of life was most strongly asso-
ciated with the level of physical activity and satisfaction as
well as with the efficiency of the applied therapy, but that
there was no significant correlation of the quality of life and
the form of dystonia. The studies comparing the results of
SF-36 questionnaire in dystonic patients with the general
population criteria revealed that dystonic patients had sig-
nificantly poorer quality of life in all domains, especially in
those associated with physical and social functioning 27–29. In
our study, none of demographic or clinical factors had sig-
nificant influence on the quality of life in the patients with
segmental dystonia, but depression significantly reduced the
quality of life. The research conducted in our country to
analyze the quality of life in 153 patients with different
forms of focal idiopathic dystonias, showed that pain at the
site of dystonic movement/position, depression and anxiety
most significantly reduced the quality of life in patients with
torticollis 30, 31. Predictors of poor quality of life in patients
with blepharospasm are pain in the affected region, depres-
sion, anxiety and unemployment, and in patients with gra-
phospasm – depression and anxiety 30, 31.

Analysis of predictive effect of other scales used in
evaluation of the quality of life in patients with segmental
dystonia showed that higher values of the Scale of disease
severity and Leisure activities scale were a significant pre-
dictor of both worse and better quality of life, respectively.
The values of the Scale of acceptance of illness and Self-
esteem scale were close to statistical significance, and a
large-sample study would certainly show higher significance.
Therefore, in patients with segmental dystonia, a more severe
form of the disease, depression and lower degree of social
participation are the most significant predictors of poor qual-
ity of life. In distinction of segmental dystonia patients, pre-
dictors of poor quality of life in patients with torticollis and
blepharospasm are severe form of disease, poor acceptance
of illness, higher degree of stigmatization and self-esteem,
and better quality of life – a degree of social participation
and support 30. The same study demonstrated that the quality
of life in patients with graphospasm was significantly re-

duced by poor acceptance of illness, higher degree of stig-
matization and self-esteem, but significantly improved by
higher social participation.

A small number of so far published studies have inves-
tigated and compared the quality of life in different forms of
dystonias. Comparing the quality of life in patients with focal
and non-focal dystonias, Gudex et al. 32 found significantly
better quality of life in patients with focal dystonias. Page et
al. 28 compared the quality of life in patients with focal, seg-
mental and generalized dystonias by means of SF/36 and
Euro-Qol questionnaires. The authors reported that the qual-
ity of life in all groups of patients was significantly reduced,
especially in the domains of physical and social functioning.
Patients with generalized dystonia had significantly worse
quality of life in relation to patients with focal disease, in the
physical and mental health domains. Predictive factors of
evaluation of SF-36 physical activities and the quality of life
in patients with focal, segmental and generalized dystonias
were as follows: “body concept”, functional inability, a
feeling of physical defect and unemployment. Depression
was a major predictive factor of evaluation of SF-36 mental
activities and the quality of life in all patient groups 28.
These results indicated poor “body concept”, a feeling of
physical defect and depression as the main predictors of
poor quality of life in dystonias and confirmed the primary
role which postural abnormality caused by excessive mus-
cle contraction played in psychosocial adaption in all forms
of dystonia – focal, segmental, hemidystonia and general-
ized 28. The effect of physical defect on the quality of life
may be reviewed in the light of evidence that physical ap-
pearance has  a large impact on interpersonal interactions
and that the feeling of attractiveness has “halo” effect, con-
sidering that all beautiful is comprehended as good 33. Pri-
mary role of the body and physical defect concept in de-
fining the quality of life demonstrates a large psychosocial
impact of physical deformity on an individual 34. The
spread of dystonia is a significant predictor of the quality of
life, on what account the patients with generalized dystonia
complain of worse quality of life in comparison to those
with the focal disease 28, 35.

Conclusion

Regardless of the application of different tests and
methodology, the majority of studies suggest that the quality
of life in patients with different forms of dystonia is deter-
mined, before all, by the presence of depression and anxiety,
severeness of disease and its stigmatizing effect. Dystonia
spreading to different body parts does not necessarily mean a
more severe form of disease, but it certainly leads to higher
stigmatization and more difficult treatment of patients, thus
to negative influence on the quality of life.
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Abstract

Background/Aim. Retinopathy of prematurity (ROP) is a
multifactorial disease in premature infants. The aim of this
study was to determine the incidence of ROP in children
treated at the Center of Neonatology, Pediatric Clinic, Clinical
Center in Kragujevac, Serbia. Methods. The study covered
all children with birth weight below 2,000 g and/or gesta-
tional age below the 37th week, who from June 2006 to De-
cember 2009 underwent ophthalmological examination for
ROP. The results of fundoscopy were classified in accor-
dance with the International Classification of ROP. The
treatment of infants and those with ROP was conducted in
accordance with the early treatment of ROP study recom-
mendations. We analyzed gestational age, birth weight and
postconceptional age in two groups: healthy infants and those
with severe form of ROP. Statistical analysis was performed
using the SPSS 16. Results. A total of 478 children met the
criteria of screening for ROP. Severe stage of ROP, which
required laser treatment, had 102 (21.3%) children. Out of the
infants with severe ROP 14 (13.7%) of the infants with APD
had aggressive posterior disease, while two (0.4%) remained
blind. The differences in the mean values of gestational age
between the healthy and the children with severe form of the
disease were statistically significant (p < 0.0005). The mean
value of gestational age for the healthy children was 33.33 
2.28 weeks and for the seek infants 30.66  2.79 weeks. The
mean value of the weight in healthy children was 1.981  407
g, and in sick children 1.535  434 g which was statistically
significant (p < 0.0005). Multivariate binary logistic regression
showed that the occurrence of the disease depends on body
weight and gestational age. Conclusion. The incidence of se-
vere forms of ROP was 21.3%. Aggressive form of ROP was
present in 13.7% of the children. The cut-off value for body
weight was 1.740 g, and for gestationl age 32.5 weeks.

Key words:
retinopathy of prematurity; infant,  premature;
gestational age; birth weight; incidence; serbia.

Apstrakt

Uvod/Cilj. Retinopatija prematuriteta (ROP) je multifakto-
rijalna bolest prevremeno ro ene dece. Cilj ove studije bio
je da se utvrdi incidencija retinopatije prematuriteta kod le-
enih u Centru za neonatologiju Klinike za pedijatriju, Kli-

ni kog centra u Kragujevcu. Metode. Kod sve dece telesne
mase na ro enju ispod 2 000 g i/ili gestacione starosti ispod
37 nedelja, u periodu od juna 2006. do decembra 2009. go-
dine, ura en je oftalmološki pregled na retinopatiju prema-
turiteta. Rezultati oftalmološkog pregleda su klasifikovani
prema Internacionalnoj klasifikaciji za retinopatiju prematu-
riteta. Le enje dece sa retinopatijom vršeno je laserom pre-
ma preporukama studija za rano le enje. Analizirali smo ge-
stacionu starost, telesnu masu na ro enju i postkoncepcijsku
starost dve grupe: zdrava deca i deca sa teškom formom re-
tinopatije. Statisti ka analiza ra ena je koriš enjem progra-
ma SPSS 16. Rezultati. Ukupno 478 dece je ispunilo krite-
rijume skrininga za retinopatiju prematuriteta. Tešku formu
retinopatije koja je zahtevala le enje laserom imalo je 102
(21,3%) dece.  Od dece sa teškom formom ROP, 14 (13,7)
je imalo agresivnu formu, dok je dvoje (0,4%) dece sa agre-
sivnom formom ostalo slepo.  Razlika srednjih vrednosti ge-
stacione starosti izme u zdrave dece i dece sa teškom for-
mom retinopatije bila je statisti ki zna ajna (p < 0,0005).
Srednja vrednost gestacione starosti zdrave dece bila je
33,33  2,28 nedelje, a bolesne 30,66  2,79 nedelje. Srednja
vrednost telesne mase zdrave dece bila je 1 981  407 g, a
bolesne 1 535  434 g, što je bilo statisti ki zna ajno (p <
0,0005). Multivarijantna binarna logisti ka regresija pokazala
je da na pojavu bolesti veliki uticaj ima telesna masa i gesta-
ciona starost dece. Zaklju ak. Incidencija teške forme ROP
iznosila je 21,3%. Agresivan oblik ROP imalo je 13,7% de-
ce. Grani na vrednost za telesnu masu iznosila je 1 740 g, a
za gestacionu starost 32,5 nedelja.

Klju ne re i:
retinopatija kod prematurusa; nedonoš e; gestacijska
starost; telesna masa, ro enje; incidenca; srbija.
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Introduction

Retinopathy of prematurity (ROP) is a proliferative dis-
ease of immature retina that may cause severe sight damage
or blindness 1–3. Incidence of ROP and blindness in newborns
depends on the level of care and methods used in neonatal
intensive care units (NICU), and also more recently on eco-
nomic development of a country 4.

Two epidemics of ROP were recorded in developed
countries in the past. The first one was in 1940s and 1950s,
where the main causative factor was supplemental use of oxy-
gen 4–5. Second epidemic occurred in 1970s, due to increased
survival rate of extremely prematurely born babies 4–6. Re-
cently, a “third epidemic” appeared in the developing coun-
tries 7. Possible causes of the “third epidemic” were: increase
in rate of preterm birth, increased survival rate of preterm
babies due to development of NICUs; wider screening crite-
ria. The babies are being exposed to less controlled risk fac-
tors than in developed countries. Like in the first epidemic,
the babies affected in the third one were within wider range
of birth weights (BW) and gestational ages (GA) 4, 8–11.

Interestingly, both countries with high and low infant
mortality rate (IMR) (> 60/1000 live births and < 9/1000 live
births, respectively) do not record blindness caused by ROP,
or it is very rare. In the countries with IMR between 9 and 60
per 1,000 live births, ROP emerges as an important cause of
blindness 4. In Serbia, the infant mortality rate is 14/1000
live births (national statistics for 2008), but there are no ac-
curate data at the national level that would identify ROP as
possible cause of blindness 12. In order to prevent blindness
due to ROP in countries like Serbia, ophthalmological
screening of all newborns with risk of premature retinopathy
should be conducted. However, screening criteria are differ-
ent and subject to change in various countries 12, and there
exists the need at the national level to carefully review, re-
vise and adapt these various screening guidelines to the con-
text of the ROP situation in Serbia.

During the revision of international classification of
ROP in 2005, the aggressive posterior disease (APD) was in-
cluded in it 13. The APD is more commonly seen in infants
with BW less than 1,200 g, or with gestational age below 24
weeks. However, in the countries like Serbia, it is also pres-
ent in infants with bigger BW and older than 24 weeks of
GA. This disease is very aggressive, progresses rapidly and
may cause retinal detachment and blindness. It requires rapid
diagnostics and immediate treatment 12–17.

The aim of this study was to estimate the incidence of
ROP and to verify the applicability of national guidelines for
screening in our country undergoing socio-economic transition.

Methods

The Neonatology Center of Pediatric Clinic in Kra-
gujevac, Serbia, is an interregional center admitting high-risk
infants from an area of 10 municipalities in Serbia. All in-
fants admitted from June 2006 to December 2009 to the fa-
cility, with BW under 2000 g and/or GA under 37 weeks
were submitted to screening 12. Screening was conducted

outside these criterions in cases with high risk of ROP devel-
opment, such as respiratory distress.

The first ophthalmologic examination was done be-
tween the 4th and the 5th postnatal week. Fundoscopy was
performed after dilatation of the pupils. We used 2.5% phen-
ylephrine or 0.5% cyclopentolate drops three times per hour
before examination, in order to achieve maximal dilatation of
the pupils. Binocular indirect ophthalmoscope with con-
densing 20 D lens and an indenter was used for the examina-
tion. The results of fundoscopy were classified in accordance
with the International Classification of Retinopathy of Pre-
maturity (ICROP) 13. This classification includes three pa-
rameters: localization of changes at retina, dilatation of
pathologically changed blood vessels and stage of pathologi-
cally changed vascularisation.

After the first ophthalmological examination all new-
borns with normal findings were excluded from further fol-
low-up. We continued to monitor newborns with undeveloped
retinal blood vessels, but without signs of ROP, every 7 to 14
days. The treatment of newborns with ROP was conducted in
accordance with Early Treatment of ROP (ETROP) study rec-
ommendations, which stressed necessity of discovering “pre-
threshold disease” and early treatment 13. According to this
study, ROP that needs treatment is type 1 ROP: zone I, any
ROP stage with plus disease; zone I, stage 3 of ROP without
plus disease; and zone II, stage 2 or 3 of ROP with plus dis-
ease 13. Type 2 ROP requires follow-up visit: zone 1, stage 1–2
without plus, zone 2, stage 3 without plus.

During ophthalmological examination we searched for
significant dilatation and tortuosity of both vessel types in
the first zone, in all four quadrants. The APD appears much
earlier than classical ROP, already after three weeks of post-
natal age. The APD does not follow the classical pattern of
stage 1 through stage 5.

We analyzed the post conceptual age (PCA) in all the
groups. PCA is defined as actual postnatal age in weeks
(days) minus difference of 40 weeks of gestation and gesta-
tion at birth. PCA refers to the time of screening, i.e. first
ophthalmologic examination. All the children with AP ROP,
the first exam marked the time of the first laser therapy.

Statistical analysis was performed using the Statistical
Package for Social Sciences software, SPSS 16. The data are
reported as means  SD. The statistical significance of dif-
ferences between the results was tested using a two-sided in-
dependent Student’s t-test. The results were considered sig-
nificantly different when p  0.05. The independency be-
tween categorical variables was tested by the 2 test. The op-
timal data cut-off was determined by the receiver operating
characteristic (ROC) curves. Such cut-off was used for com-
puting sensitivity and specificity.  Risk of retinopathy was
tested by the  multiple binary logistic regression.

Results

The study population consisted of 1223 infants admitted
to the Neonatology Center. From this primary population, 478
infants had risk factors for retinopathy. The study group con-
sisted of 273 (57.1%) male and 205 (42.9%) female infants.
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After the first ophthalmologic examination, 131
(27.4%) infants had normally developed retinal blood vessels
The other 347 (72.6%) infants had primarily undeveloped
retinal blood vessels. Within this group that was subjected to
further ophthalmological monitoring, 170 (35.6%) infants
were found with insufficiently developed retinal blood ves-
sels. They were added to the healthy group of 131 infants,
and the total number of newborns with normally developed
retinal blood vessels was 301 (62.9%). Seventy-five (15.7%)
newborns developed stage 1 or 2 of ROP with spontaneous
regression. They were added to the healthy infants, while
102 (21.3%) newborns developed severe stage of ROP, and
underwent laser therapy (Figure 1).

The average values of GA, BW and PCA of 376 healthy
infants and 102 infants with severe stage of ROP are shown
in Table 1.

The differences in the mean values of gestational age
between healthy and children with severe form of the disease
were statistically significant (p < 0.010). The mean value of

gestational age for the healthy children was 33.33 ± 2.28
weeks and for the seek infants  30.66 ± 2.79 weeks. Gesta-
tional age may be a marker (indicator) of the disease (reti-
nopathy). The cut-off value was 32.5 weeks (Table 2). The
sensitivity was 69.3% and the specificity 73.1%. The posi-
tive predictive value was 40.9 %, while the negative predic-
tive value was 89.9 % (Figure 2).

The differences in the mean values of the weight be-
tween healthy and sick children were statistically significant
(p < 0.0005). The mean value of the weight in the healthy
children was 1,981 ± 407 g and in the sick children 1,535 ±
434 g. Birth weight in infants may be a marker of the disease
(retinopathy) . The cut-off value was 1,740 g (Table 2). The
sensitivity was 72.1%, and the specificity was 72.3%. The
positive predictive value was 41%, and negative predictive
value was 90.6% (Figure 3).

Multivariate binary logistic regression showed that the
occurrence of the disease depends on body weight
(p < 0.0005) and gestational age (p = 0.010). The odds ratio

Screening
478 newborns

Normally retinal
blood vessels
131 (27.4%)

Underdeveloped
retinal blood

vessels
170 (35,6%)

A stage of  ROP
75 (15.7%)

Severe ROP
102 (21.3%)

Fig. 1 – Division of premature infants according to the findings in the ophthalmologic examination;
ROP – retinopathy of prematurity

Table 1
Primary characteristics of healthy infants (HI) and infants

with severe retinopathy of prematurity (ROP)
HI (n = 376) ROP (n = 102)Parameters   SD (min–max)   SD (min–max)

GA [weeks] 33.3  2.3 (26–37) 30.66  2.79 (25–37)
BW [g] 1980.6  406.8 (770–2900) 1535  434 (700–3200)
PCA [days]       245.5  18.2 (210–287) 238.66  19.56 (196–273)

GA – gestational age, BW – birth weight, PCA – post conceptual age

Table 2
Significance of gestational age (GA) and birth weight (BW) in the diagnosis of

retinopathy of prematurity (ROP)
Infants (n)Parameters Test with ROP without ROP Total

GA (weeks)
   < 32.5 positive 70 101 171
   > 32.5 negative 32 275 307
    Total 102 376 478
BW (g)
   < 1750 positive 74 105 179
   > 1750 negative 28 271 299
    Total 102 376 478
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for weight was 0.998 (0.997–0.999). One gram of additional
weight reduces the risk of developing the disease by 0.2%.
The odds ratio for gestational age was 0.840 (0.736–0.959).
One additional week of gestation reduces the risk of devel-
oping the disease by 16% (Table 3).

Out of 102 infants with severe stage of ROP 14 (13.7%)
developedAPD. Female and male gender was equally pres-
ent. The average GA of infants with APD was 28.7 (25 to
33) weeks. The average body weight was 1,307.4 g (700 to
1,950) and when APD was diagnosed, PCA was 231.2 days
(33 weeks). There were also two (0.4%)  blind infants in the
screened group, all of them with APD. Both infants had been
laser treated immediately after the diagnosis of the disease,
but the laser treatment was unsuccessful.

Discussion

ROP is a serious eye disorder that can lead to blind-
ness 5. Increased survival rate of premature infants requires
screening and early treatment in order to control this dis-
ease 18. The aim of screening is to detect all infants with ROP
that require treatment. The CRYO-ROP study has defined
the “threshold disease” of ROP as a stage when the treatment
is necessary 19. On the other hand, the ETROP study has
shown that earlier treatment of highly risky “pre-threshold”
stage of ROP leads to even better results 18.

Many countries have national guidelines for screening
in relation to BW and GA in accordance with studies on
ROP incidence 20–32. In developing countries (including Ser-
bia) the incidence of ROP is higher, especially among pre-
mature infants with higher BW and GA 23–24. In Serbia,
screening is recommended even though the official protocol
for screening does not exist. Recommended screening in-
cludes infants with GA below 37 weeks and/or BW of 2,000
g or less, as well as newborns at high risk outside this crite-
ria, as discussed in this paper.

The incidence of severe ROP that required laser therapy in
our study was 21.45% of all the screened infants. In the group of
infants that had laser therapy, the minimal GA was 25 weeks
and maximal 37 weeks. BW was in the range from 700 g to
3,200 g. Such a wide range of BW and GA is typical for devel-
oping countries, which fall under the “third epidemic” of ROP.

This shows that we should not just follow strictly rec-
ommended criteria since the aim of the screening is to dis-
cover all newborns at risk for severe ROP. The percentage of
severe ROP does not follow closely the percentage of
screening, which is high. The American Academy of Pediat-
rics and the American Academy of Ophthalmology recom-
mend screening in infants with BW of less than 1,500 g or
GA of 30 weeks or less, as defined by the attending neona-
tologist. It also included the selected infants with birth
weight between 1,500 g and 2,000 g or GA greater than 30
weeks with an unstable clinical course, as well as those re-
quiring cardiorespiratory support, as determined by their at-
tending pediatrician or neonatologist. UK retinopathy of pre-
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Fig. 2 – ROC curve showing discriminatory value of
gestational age  (GA) for identifying newborn infants at risk

for retinopathy of prematurity (ROP)
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Fig. 3 – ROC showing discriminatory value of birth weight
(BW) for identifying newborn infants at risk for

retinopathy of prematurity (ROP)

Table 3
The influence of birth weight (BW) and gestational age (GA)

on the occurrence of retinopathy of prematurity (ROP)
(the results of multiple binary logistic regression)

Parameters Odd ratio Lower–upper  limits p
GA 0.840 0.736–0.959 0.010
BW 0.998 0.997–0.999 0.0005
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maturity guideline suggests the following screening criteria: all
babies less than 32 weeks GA or less than 1,501 g BW should
be screened for ROP and all babies less than 31 weeks GA or
less than 1,250 g BW must be screened for ROP 12, 24. As an
example of the need for careful adaptation of screening criteria
to the local situation, if we had applied the UK screening crite-
ria directly, we would have missed 31 infants with severe form
of ROP, which required laser therapy.

The majority of countries recommend screening in the
4th postnatal week, ie between 31 and 34 post conceptional
week 19, 23. Because of early appearance of APD ROP,
screening is recommended as early as 30–31 postconcep-
tional week 31. Screening before 30 weeks and laser therapy
would be difficult to administer.

Conclusion

The incidence of severe form ROP in the studied
population of our region is very high. Screening criteria
applied in this work are much broader than in developed
countries. We included all infants with BW under 2,000 g
and/or GA under 37 weeks as well as infants outside these
criteria in cases with high risk of ROP development. Ap-
plying the criteria from developed countries to our case se-
ries would have made us to omit a relatively large number
of infants with severe form of ROP. In countries in transi-
tion, such is Serbia, the necessity for ROP screening is very
high, as well as the need to create locally adapted screening
criteria.
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Association between chronic periodontitis and serum lipid levels
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Apstrakt

Uvod/Cilj. Parodontopatija je lokalni inflamatorni proces
koji obuhvata destrukciju parodontalnog tkiva prouzroko-
vanu bakterijskim insultom. Paradontopatija se karakteriše i
sistemskim inflamacijskim odgovorom doma ina, koji deli-
mi no može dovesti do pove anog rizika od sistemskih
oboljenja, uklju uju i i poreme eni metabolizam lipida. S
druge strane, mnogi ljudi u svetu imaju hiperlipidemiju, koja
je poznata kao faktor rizika od ateroskleroze. Cilj ovog rada
bio je da se utvrdi veza izme u parodontalnog oboljenja i
nivoa lipida u krvi. Metode. U istraživanje je bilo uklju eno
50 pacijenata sa parodontopatijom koji nisu imali akutni ko-
ronarni ispad u istoriji bolesti. Zdravu, grupu bez parodon-
topatije (grupa za upore ivanje) inilo je 25 ispitanika. Svi
ispitanici su parodontološki pregledani i napravljena im je
istoriija bolesti. Mereni su indeks dentalnog plaka, dubina
parodontalnog džepa, gingivalni indeks, indeks krvarenja i
nivo epitelnog pripoja. Uzorci krvi uzimani su radi odre i-
vanja nivoa ukupnog holesterola, triglicerida, „dobrog“ i
„lošeg“ holesterola. Rezultati. Utvr eno je da su kod osoba
sa paradontopatijom srednji nivoi holesterola (6,09 ± 1,61
mmol/L), triglicerida (2,19 ± 1,67 mmol/L) i LDL holeste-
rola (4,09 ± 1,40 mmol/L) znatno viši, a nivo HDL holeste-
rola (1,43 ± 0,51 mmol/L) niži u odnosu na osobe bez pa-
rodontopatije (4,86 ± 1,37; 1,14 ± 0,71; 3,18 ± 0,64; 1,53 ±
0,32 mmol/L, respektivno). Ova studija je pokazala da po-
stoji zna ajna veza izme u parodontalnog oboljenja i nivoa
lipida u krvi kod ispitivane populacije. Zaklju ak. Nalazi
ove studije pokazuju razliku u koncentraciji ukupnog hole-
sterola, triglicerida, HDL i LDL holesterola u krvnom se-
rumu izme u osoba sa zdravim parodontom i onih sa paro-
dontopatijom. Rezultati ukazuju na to da parodontopatija
može biti faktor rizika i da može doprineti patogenezi atero-
skleroze i kardiovaskularnih oboljenja. Me utim, potrebne
su dalje studije za potvrdu pretpostavke da parodontalno
oboljenje može biti faktor rizika od pojave kardiovaskular-
nih oboljenja.

Klju ne re i:
periodontalne bolesti; rizik, procena; hiperlipidemija;
faktori rizika; trigliceridi; lipoproteini, hdl holesterol;
lipoproteini, ldl holesterol; periodontalni indeks.

Abstract

Background/Aim. Periodontitis is a local inflammatory
process mediating destruction of periodontal tissues trig-
gered by bacterial insult. However, this disease is also char-
acterized by systemic inflammatory host responses that may
contrbute, in part, to the recently reported increased risk for
systemic diseases, including an altered lipid metabolism. On
the other hand, many people in the world are affected by
hyperlipidemia, which is a known risk faktor for atheroscle-
rosis. The aim of this study was to determine the relation-
ship between periodontal disease and blood lipid levels.
Methods. A total of 50 patients with periodontitis included
in this study had no documented history of recent acute
coronary events. The healthy, non-periodontal subjects
(comparison group) comprised 25 subjects. All the patients
were periodontology examined and completed a medical
history. Dental plaque index, probing depth, gingival index
bleeding on probing and clinical attechment levels were re-
corded. Blood samples were taken on admission for meas-
urements of serum total cholesterol, triglycerides, hight den-
sity lipoprotein cholesterol (HDL-cholesterol), and low den-
sity lipoprotein cholesterol (LDL-cholesterol). Results. The
obtained results showed that mean levels of cholesterol
(6.09 ± 1.61 mmol/L), triglycerdes (2.19+1.67mmol/l) and
LDL cholesterol (4.09 ± 1.40 mmol/L) in individuals with
periodontitis were higer, and levels od HDL (1.43 ± 0.51
mmol/L) was lower than those of individuals without peri-
odontitis (4.86 ± 1.37; 1.14 ± 0.71; 3.18 ± 0.64; 1.53 ± 0.32
mmol/L, respectively). Conclusion. This study confirms a
significant relationship between periodontal disease, re-
gardless its intensity, and blood lipid levels in the studied
population. The results imply that periodontitis may be a
risk factor and may contribute to the pathogenesis of ath-
erosclerosis and cardiovascular diseases (CVD). However,
future prospective randomized studies have to determine
whether periodontal disease is a risk factor for the oc-
curence of CVD.

Key words:
periodontal diseases; risk assessment; hyperlipidemias;
risk factors; triglycerides; cholesterol, hdl; cholesterol,
ldl; periodontal index.



Strana 772 VOJNOSANITETSKI PREGLED Volumen 69, Broj 9

Pej i  A, et al. Vojnosanit Pregl 2012; 69(9): 771–777.

Uvod

Zbog prisustva velikog broja mikroorganizama, usna
duplja može predstavljati izvor hroni ne infekcije i inflama-
cije niskog intenziteta, me u kojima najvažnije mesto zau-
zima parodontopatija. Parodontopatija spada u grupu infla-
matornih oboljenja u kojima bakterije i njihovi produkti
imaju primarnu etiološku ulogu 1. Kao rezultat parodontalne
infekcije i inflamacije, dolazi do gubitka epitelnog integriteta
unutar parodontalnog džepa, što dovodi do bakterijemije.
Kod pacijenata sa parodontopatijom, ak i dnevne rutinske
procedure kao sto su pranje zuba ili žvakanje mogu izazvati
tranzitnu bakterijemiju 2. Zbog mogu e bakterijemije, paro-
dontopatija je identifikovana kao potencijalni faktor rizika od
ve eg broja sistemskih oboljenja 3, 4, posebno za vezu izme u
parodontalnih parametara i rizika od kardiovaskularnih obo-
ljenja (KVO) 5–7.

Kardiovaskularna oboljenja su vode i uzrok oboljenja
i smrtnosti starije populacije u svetu, a ateroskleroza koro-
narnih arterija se smatra vode im uzrokom tih oboljenja.
Osnova ateroskleroze koronarnih arterija je formiranje ate-
rosklerotskog plaka koje po inje rano u životu. Kardiovas-
kularna oboljenja su rezultat geneti ke predispozicije i iz-
vesnog broja faktora rizika okoline kao što su starost, pol,
abnormalni serumski lipidi, pušenje, hipertenzija, pove a-
na telesna masa, fizi ka neaktivnost i dijabetes melitus.
Ovi poznati faktori rizika, nezavisno jedan od drugog ili u
kombinaciji, povezani su sa nastankom akutnog koronar-
nog sindroma uklju uju i infarkt miokarda 8, ali se smat-
raju i faktorima rizika od parodontopatije, pa to može biti
jedan od prvih mehanizama koji povezuju ova dva obolje-
nja 9.

Pored klasi nih faktora rizika od koronarnih oboljenja
srca, pojavili su se i drugi predvidljivi faktori rizika koji, ta-
ko e, mogu imati ulogu u patogenezi koronarnih oboljenja.
U te nove faktore uklju ene su i virusne i bakterijske infek-
cije pra ene inflamacijskim odgovorom doma ina. Druga hi-
poteza se bazira na injenici da parodontopatija, odnosno pa-
rodontalne bakterije i njihove komponente, mogu u i u krvni
tok i izazvati sistemsko osloba anje proinflamacijskih mar-
kera (C-reaktivni protein, fibrinogen i leukociti) i dovesti do
promene metabolizma lipida pove avaju i njihovo taloženje
na zidove krvnih sudova 10.

Tako inflamacija dobija važnu ulogu u patogenezi ko-
ronarnih oboljenja srca 11, 12. Mnogobrojne studije su ispiti-
vale vezu izme u paradontopatije i KVO ime se doprinelo
boljem razumevanju ove veze 13–16. Matilla i sar. 13 me u pr-
vima su koristili ukupni dentalni indeks koji uklju uje infor-
macije o karijesu, dubini parodontalnih džepova, perikoroni-
tisu i periapikalnim oboljenjima, i izneli zna ajnu vezu tih
oboljenja sa akutnim infarktom miokarda. DeStefano i sar. 14

iznose da su nivo gubitka kosti i težina parodontopatije po-
vezani sa pojavom KVO. Beck i sar. 15 našli su da je, odd
ratio (OR) za KVO 1,9, za fatalna sr ana oboljenja, a 2,8 za
sr ani udar. Loesche i sar. 16 iznose da je snižena u estalost
oralne higijene povezana sa sr anim udarom, a da poseta le-
karu stomatologu ili higijeni aru najmanje jednom godišnje
snižava pojavu sr anog udara.

Visoki nivo serumskih lipida je jedan od aktuelnih dru-
štvenih problema, pa se hiperlipidemija smatra jednim od
najve ih faktora rizika od KVO. Nedavno su izneti podaci da
je parodontopatija povezana sa pove anjem koncentracije
proaterogenih lipoproteina u serumu 17. Me utim, ispitivanja
Katz-a i sar. 18 nisu našla zna ajnu vezu izme u parodonto-
patije i promena u metabolizmu lipida. S obzirom na razli ite
rezultate ispitivanja i razliku u na inu ishrane ispitivanih po-
pulacija, potrebno je dodatno istraživanje da bi se utvrdile
realne sistemske promene u koncentraciji lipida izazvane pa-
rodontopatijom. Za stomatologe, lekare i njihove pacijente,
posebnu važnost ima i pitanje da li se procenjivanje vredno-
sti oralnog zdravlja i koncentracija serumskih lipida, može
koristiti za predvi anje individualnog rizika od KVO, kao
dodatak na klasi ne rizi ne faktore.

Cilj ovog istraživanja bio je odre ivanje koncentracije
ukupnog holesterola, low density lipoprotein  (LDL) holeste-
rola, high density lipoprotein (HDL) holesterola i triglicerida
u serumu i utvr ivanje povezanosti dobijenih vrednosti sa te-
žinom oboljenja parodonta. Tako e, ispitivane su i demo-
grafske karakteristike pacijenata sa parodontopatijom koje bi
mogle uticati na KVO.

Metode

U studiju je bilo uklju eno 75 ispitanika – 50 sa paro-
dontopatijom i 25 ispitanika bez parodontopatije (kontrolna
grupa). Pacijenti sa parodontopatijom (27 muškaraca i 23 že-
ne, prose ne starosti 48,76 godina) i bez parodontopatije (18
muškaraca i 7 žena, prose ne starosti 42,80), bili su pacijenti
Klinike za stomatologiju Medicinskog fakulteta u Nišu. Niko
od ispitanika nije dao anamnesti ki podatak o postojanju akut-
ne koronarne bolesti ili bilo kog drugog sistemskog oboljenja.
Kod svih pacijenata ispitivane grupe postavljena je dijagnoza
parodontopatije od strane parodontologa na osnovu klini kih
simptoma (krvarenje gingive, dubina parodontalnih džepova
više od 5 mm i nivo epitelnog pripoja više od 4 mm) i rendge-
nograma na kome je konstatovan gubitak alveolarne kosti. Is-
pitanici nisu imali terapiju parodontopatije u predhodnih šest
meseci. Svi ispitanici su dali saglasnost za uklju ivanje u ovo
istraživanje, a Eti ki komitet Medicinskog fakulteta u Nišu
odobrio je ovo istraživanja (No:01-2800-5).

Posmatrani su standardni klini ki parametri: plak indeks
po Löe-Sillnes-u (odre ivan je povla enjem vrha sonde duž
gingivalne ivice, a vrednosti su mu 0–3), gingivalni indeks po
Löe-Sillnes-u (vrednosti 0–3), indeks krvarenja po Cowell-u
(odre ivan je sondiranjem parodontalnog džepa i pojavom kr-
varenja za svaki zub, vrednosti 0–3), dubina parodontalnih
džepova (izra unavana je kao rastojanje od ivice gingive do
dna parodontalnog džepa) i nivo epitelnog pripoja (izra una-
van je kao rastojanje od gle nocementne granice do dna paro-
dontalnog džepa) 19. Indeksi su izra unavani za svaki zub, a
zatim je odre ivana srednja vrednost za sve zube. Ispitivanja
su vršena pomo u parodontalne sonde (Mi igen O).

Od demografskih podataka, pored godina i pola, bili su
uklju eni i drugi faktori koji mogu  biti rizi ni za KVO, kao
što su socioekonomski status, edukacioni nivo, konzumacija
alkohola, indeks telesne težine, dijabetes, pušenje, indeks
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telesne mase – body mass index (BMI) izra unavan kao od-
nos telesne mase i telesne visine, kg/m2). Ispitanici sa dija-
betes melitusom i puša i isklju eni su iz ovog istraživanja
kako bi se izbegao njihov poznati uticaj na parodontopatiju i
KVO.

Kod svih ispitanika rutinski je uzimana krv radi kon-
trole potrebnih biohemijskih parametara: ukupni holesterol,
„dobar“ holesterol (HDL holesterol), „loš“ holesterol (LDL
holesterol) i trigliceridi. Nivoi frakcije lipida odre ivani su
pomo u standardnih klini kih hemijskih metoda Centralne
biohemijske laboratorije Klini kog centra Medicinskog fa-
kulteta u Nišu.

U statisti koj obradi podataka koriš en je 2 test, Stu-
dent-ov t-test i analiza varijanse (ANOVA) sa post hoc Da-
net-ovim testom za jednake i nejednake varijanse. Za analizu
neparamatrijskih vrednosti koriš en je Kruskal-Wallis-ov
test. Za merenje prediktivne vrednosti obeležja (demograf-
skih, klini kih i biohemijskih) na pripadnost grupi (kao ne-
zavisna varijabla) koriš ena je regresiona analiza u kojoj je
ocenjivan uticaj najpre pojedina no svakog obeležja kroz
univarijantne modele, a zatim uticaj univarijantno zna ajnih
obeležja, kroz multivarijantne modele. Za statisti ku zna aj-
nost  odre en je nivo od p < 0,05.

Rezultati

Polna i starosna struktura, kao i demografske karakteri-
stike pacijenata prikazani su u tabeli 1.

Ispitanici sa parodontopatijom imali su niži stepen obra-
zovanja, lošiji socijalni status, bili su manje slabije fizi ke ak-
tivnosti, više su koristili lekove, konzumirali alkohol i imali su
ve i BMI, nego osobe bez parodontoptije. Svi demografski pa-
rametri razlikovali su se statisti ki zna ajno izme u grupa.
Stepen obrazovanja i socijalni status imali su zna ajnu poziti-
vnu korelaciju. Fizi ka aktivnost i BMI tako e su pokazali
zna ajnu korelaciju u obe grupe. U regresionom modelu de-
mografskih parametara najzna ajniji prediktivni uticaj na gru-
pu imaju varijable socijalni status, fizi ka aktivnost i BMI. Pa-
cijenti sa PD imali su ve i BMI (p < 0,001).

Tabela 2 prikazuje vrednosti biohemijske analize krvi
za ukupni holesterol, HDL-holesterol, LDL-holesterol i tri-
gliceride. Za biohemijska ispitivanja koriš ene su referentne
vrednosti Centralne biohemijske laboratorije Klini kog cen-
tra Medicinskog fakulteta u Nišu.

Vrednosti ukupnog holesterola bile su pove ane kod is-
pitanika sa parodontopatijom (6,09 mmol/L), u odnosu na
kontrolnu grupu (4,86 mmol/L) (p < 0,005). Tako e, vredno-
sti LDL-holesterola bile su pove ane kod ispitanika sa paro-
dontopatijom u odnosu na zdrave ispitanike (4,09 mmol/L i
3,18 mmol/L; p < 0,01). Vrednosti triglicerida bile su u okvi-
rima visokog rizika od nastanka KVO kod  grupe ispitanika
sa parodontopatijom (2,19 mmol/L) u odnosu na vrednosti
kod zdravih ispitanika (1,14 mmol/L) (p < 0,005), dok je
vrednost HDL-holesterola bila smanjena kod grupe ispitani-
ka sa parodontopatijom (1,43 mmol/L) u odnosu na kontrol-
nu grupu (1,53 mmol/L) (p > 0,05).

Tabela 1
Osnovne karakteristike ispitanika sa parodontopatijom i ispitanika kontrolne grupe

Ispitanici
Varijable Paradontopatija

(n = 50)
Kontrolna grupa

(n = 25)
Statisti ki
parametri

Pol, broj (%)
muški 27 (54 ) 7 (28 ) 2 = 8,715
ženski 23 (46) 18 (72) p < 0,05

Godine života,
 ± SD 48,76 ± 15,83 42,80 ± 5,76

ANOVA
F = 9,789
p < 0,001

Godine obrazovanja,
broj (%)

< 12 godina 32 (64) 8 (32) 2 = 7,166
> 12 godina 18 (36) 17 (68) p < 0,05

Socijalni status,
broj (%)

loš 33 (66) 7 (32) 2 = 7,166
dobar 17 (34) 18 (68) p < 0,05

Fizi ka aktivnost,
broj (%) Kruskal-Wallis

aktivna 15 (30) 6 (24)
umerena 35 (70) 19(76) 2 = 91,244

Upotreba lekova,
broj (%)

da 13 (26) 3 (12) 2 = 79,087
ne 37 (74) 22 (88) p < 0,001

Konzumacija alkohola,
broj (%) Kruskal-Wallis

da 29 (58) 14 (56) 2 = 9,734
ne 21 (42) 11 (44) p < 0,05

Indeks telesne mase (kg/m2),
 ± SD (min-max)

26.04 ± 3,38
(19,0–33,5)

22,08 ± 4,10
(17,8–35,9)

ANOVA
F=15,784
p < 0,001
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Testirane prose ne vrednosti biohemijskih parametara
pokazale su statisti ki zna ajnu razliku kod ukupnog holeste-
rola, LDL-holesterola i triglicerida izme u ispitivane i kon-
trolne grupe. Promene u vrednostima lipida bile su u grani-
cama koje ukazuju na mogu i rizik od KVO kod ispitanika
sa parodontopatijom. Veza izme u LDL-holesterola i ukup-
nog holesterola bila je ve a kod pacijenata sa parodontopa-
tijom nego kod zdravih ispitanika kontrolne grupe. Nivo
HDL-holesterola bio je snižen kod pacijenata sa parodonto-
patijom u odnosu na ispitanike kontrolne grupe (p < 0,05).

Koncentracija lipida bila je u statisti ki zna ajnoj pozi-
tivnoj korelaciji sa parodontalnim parametrima (p < 0,001).
Dubina parodontalnih džepova, gingivalno krvarenje i nivo
epitelnog pripoja bili su u pozitivnoj korelaciji (p < 0,001) sa
lipoproteinima (LDL-holesterolom, ukupnim holesterolom,
trigliceridima i smanjenom vrednoš u HDL-holesterola), za
razliku od kontrolne grupe bez parodontopatije gde su vred-
nosti lipida bile u granicama normale  (Tabela 3).

Diskusija

Poslednjih godina pojavile su se studije o vezi dentalnih
parametara zdravlja  sa rizikom od KVO 5, 7, 20, 21. Parodonto-
patija i ateroskleroza, koja je osnova KVO, jesu inflamatorna
stanja koja su po prirodi hroni na i asimptomatska. Veruje se
da parodontopatija može izazvati dugotrajnu sistemsku in-
flamaciju koja doprinosi razvoju ateroskleroze 22. Veza iz-
me u parodontopatije i KVO može biti izazvana zajedni kim
faktorima rizika kao što su pušenje, dijabetes, starenje, muški
pol, socioekonimski faktori, ali, tako e, postoje dobri dokazi
da je i parodontopatija nezavisni faktor rizika od KVO 23, 24.
Tako e, postoje sugestije o vezi parodontalnog stanja i kon-
centracije lipida 18, 25. Iznose se i podaci o bliskoj vezi izme-
u parodontopatije, prisustva Porphyromonas gingivalis-a i

pove ane koncentracije lipida 26.

U ovoj studiji prvo je konstatovana  mogu a veza izme-
u parodontopatije i jednog broja poznatih osnovnih faktora

rizika od KVO, kao što su stepen obrazovanja, socijalni sta-
tus, fizi ka aktivnost, upotreba lekova, konzumiranje alko-
hola i BMI. Ovi faktori su zajedni ki za obe grupe oboljenja.
Rezultati su u saglasnosti sa rezultatima drugih autora 25, 27.
Zbog sli ne patologije, koja je evidentna kod oba oboljenja,
logi no je da se o ekuje i neka forma interakcije izme u nji-
hovih patogenih procesa.

Drugi i veoma važan nalaz ove studije jeste da je paro-
dontopatija direktno pra ena promenama metabolizma lipida
u odnosu na kontrolnu grupu zdravih ispitanika. Kod ispita-
nika sa parodontopatijom, vrednosti lipida bile su: za ukupni
holesterol 6,09 mmol/L; za trigliceride 2,19 mmol/L; za
LDL-holesterol 4,09 mmol/L; a za HDL-holesterol 1,43
mmol/L. U kontrolnoj grupi ove vrednosti bile su 4,86
mmol/L; 1,14 mmol/L; 3,18 mmol/L i 1,53 mmol/L, respek-
tivno.

Poreme aj frakcije lipida konstatovane kod pacijenata
sa parodontopatijom, u odnosu na ispitanike bez parodonti-
opatije,  može biti povezan sa pove anim rizikom od KVO.
Poznato je da serumski lipidi igraju važnu ulogu u razvoju
ateroskleroze koja dovodi do KVO formiranjem trom-
ba 19, 28. Neki autori u svojim istraživanjima iznose da uku-
pni holesterol u krvi, C-reaktivni protein i fibrinogen mogu
biti intermedijarni faktori koji povezuju parodontopatiju sa
pove anim rizikom od KVO 29, 30. Sistemska izloženost
oralnim bakterijama može dovesti do poreme aja lipidnog
metabolizma. Lipopolisaharidi, koji poti u iz parodontalnih
patogena, povezuju se u cirkulaciji sa svim klasama lipop-
roteina 31 i transportuju se u arterijski zid izazivaju i atero-
genezu 9, 32. Lipoproteini su važni molekuli za ove je telo i
jedni su od najvažnijih biohemijskih faktora rizika od ate-
roskleroze 33.

Tabela 2
Biohemijska analiza krvi kod ispitanika sa paradontopatijom (PD) i kontrolne grupe

Varijable PD
(  ± SD)

Kontrolna grupa
(  ± SD)

ANOVA
post hoc p

Ukupni holesterol (mmol/L) 6,09 ± 1,61 4,86 ± 1,37 F = 7,042 < 0,005
HDL-holesterol (mmol/L) 1,43 ± 0,51 1,53 ± 0,32 F = 0,550 > 0,05
LDL-holesterol (mmol/L) 4,09 ± 1,40 3,18 ± 0,64 F = 4,999 < 0,01
Trigliceridi (mmol/L) 2,19 ± 1,67 1,14 ± 0,71 F = 7,896 < 0,005

HDL – high density lipoprotein; LDL –  low density lipoprotein

Tabela 3
Vrednosti parodontalnih parametara kod ispitanika sa  paradontopatijom (PD) i kontrolne grupe

Varijable PD
(  ± SD)

Kontrolna grupa
(  ± SD)

ANOVA
post hoc p

PI 1,64 ± 0,53 0,52 ± 0,42 F = 58,650 < 0,001
IKRV 1,72 ± 0,45 0,40 ± 0,38 F = 86,971 < 0,001
GI 1,76 ± 0,43 0,40 ± 0,38 F = 103,795 < 0,001
DDž (mm)
Ispitanici sa
DDž, n (%) 4,68 ± 1,11 1,90 ± 0,55 F = 94,454 < 0,001

< 5 mm 33 (66) 25 (100)
 5 mm 17 (34) 2 = 17,48 < 0,001

NEP (mm) 5,72 ± 0,96 1,90 ± 0,55 F = 198,557 < 0,001
PI – plak indeks po Löe-Sillnes-u, IKRV – indeks krvarenja po Cowell-u, GI – gingivalni indeks po Löe-Sillnes-u,
DDž – dubina parodontalnih džepova, NEP – nivo epitelnog pripoja
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Poreme aj lipida kod parodontopatije, gde postoji in-
flamirana gingiva, ima proaterogena svojstva i može dovesti
do formiranja penušavih elija od strane aktiviranih makro-
faga 31. Objašnjenje za vezu izme u parodontopatije i niske
vrednosti HDL-holesterola može biti da hroni na inflamacija
kod parodontopatije dovodi do osloba anja lipopolisaharida i
proinflamacijskih citokina koji imaju sposobnost da deluju
na metabolizam lipida. Pored toga, HDL-holesterol ima an-
tiinflamatorna svojstva, pa njegova snižena koncentracija
može indirektno doprineti inflamatornim procesima 9, 34. Kao
u ranijim studijama 18, 25, i u ovom istraživanju na ena je ra-
zlika u vrednostima ukupnog holesterola izme u grupe pa-
cijenata sa i bez parodontopatije. Nalazi koji pokazuju da su
ovi parametri ve i kod pacijenata sa parodontopatijom uka-
zuju na to da grupa pacijenata sa parodontopatijom može biti
sa pove anim rizikom od KVO. Hiperholesterolemija esto
se nalazi kod pacijenata sa razli itim formama parodontopa-
tije 8, 35. Tako, parodontopatija može biti nezavisni faktor ri-
zika od KVO, jer promene koje nastaju kod parodontopatije
u funkciji elija imunog sistema mogu izazvati disregulaciju
metabolizma lipida uz pomo  delovanja proinflamacijskih
citokina 36.

Ovi podaci obezbe uju prvi direktni dokaz da paro-
dontopatija, izazvana mikroorganizmima oralnog biofilma,
može uticati na akumulaciju lipida in vivo. U toku ovog is-
traživanja, što je u saglasnosti i sa drugim istraživanji-
ma 37, 38, izneto je statisti ki zna ajno pove anje rizika od
KVO povezanih sa parametrima dentalnog zdravlja. Kako je
opisano ranije, parodontopatija stimuliše imune medijatore
koji uti u na kardiovaskularni sistem. Zbog toga što je paro-
dontopatija hroni na infekcija koja je esto asimptomatska,
ona može biti izvor poreme enog metabolizma lipida koji je
sugeriran kao faktor koji može prethoditi infarktu miokarda i
moždanom udaru 39, 40.

Pored toga, nalaz da je poreme aj metabolizma lipida
bio prisutan kod parodontopatije sugeriše da ovi pacijenti
mogu biti sa pove anom rizikom od KVO, posebno ako is-
pitanici imaju težu formu parodontopatije. Postoje tvrdnje da
osobe sa težom formom parodontopatije imaju manji broj
zuba, što može uticati na ishranu pacijenata, pošto te osobe
teže žva u i koriste visokokalori nu hranu, kao što je masna
hrana jer je ona mekša za konzumaciju, a poznato je da je
unos masne hrane rizi an za KVO. Ovakva ishrana izaziva
pove anje serumskog ukupnog holesterola, LDL-holesterola
i triglicerida, dok se vrednost za HDL-holesterol smanjuje.
Poznato je da LDL-holesterol pove ava odgovore monocita
na lipopolisaharide 17, mada postoje i podaci koji ne ukazuju
na tu vezu 41. Razlika u nalazima verovatno može biti zavis-
na od geografskog položaja prebivališta ispitanika, od kultu-
re i navika ishrane, kao i od stila života razli itih populacija.

Na ovaj na in se potvr uju nalazi da je poreme aj kon-
centracije lipida povezan sa visokom sposobnoš u lipida da
dovedu do nastanka ateroskleroze kod sistemski zdravih pa-
cijenata sa parodontopatijom. Klini ki nalazi ove studije su u
korelaciji sa eksperimentalnim radovima na životinjama gde
je eksperimentalno izazvana parodontopatija dovela do de-
pozita lipida u krvnim sudovima, dok takav nalaz nije na en
kod zdravih kontrolnih ispitanika bez parodontopatije 42.

Veza izme u parodontopatije i KVO može biti zavisna
od faktora rizika od oba oboljenja koji su esti, ali može biti i
direktna veza koja proizilazi iz sistemskog efekta parodon-
talne bolesti. Parodontopatija, kao potencijalni faktor rizika
od sistemskih oboljenja, kao što je KVO, bazira se na pretpo-
stavci da infekcija ima ulogu u patogenezi KVO i da hroni -
na inflamacija kod parodontopatije i odgovor doma ina mo-
gu imati udela u razvoju KVO 24, 43–45. Prisustvo parodontal-
nih bakterija tako e može uticati na nastanak KVO 35, 46. Ovi
gram-negativni mikroorganizmi imaju veliku mo  probijanja
u samo tkivo parodoncijuma, pa je mogu a njihova invazija
u cirkulaciju gde mogu direktno delovati na ošte enje funk-
cije endotela elija i time doprineti formiranju ateroma, po-
gotovo što postoje eksperimentalni radovi kojima je dokaza-
no prisustvo Porphiromonas gingivalis-a u ateromima krvnih
sudova 47. Pretpostavlja se da su mogu e dnevne epizode ba-
kterijemije koje vode poreklo iz širokih parodontalnih lezija
(oko 15–20 cm), uzrok za promene u sistemskim faktorima
kod parodontopatije 11. Ovako velika ošte enja površine pa-
rodontalnog džepa omogu ava prodor, ne samo bakterijskih
endotoksina (lipopolisaharida) ve  i samih bakterija dovode-
i do bakterijemije i njihove mogu e infiltracije u same ate-

romatozne plo e ošte enih krvnih sudova 48, o emu govore i
podaci da su parodontalni patogeni identifikovani i u ranim
ateroskleroti nim lezijama 22, 24, 49.

Telesna masa je tako e ve a kod pacijenata sa parodon-
topatijom. Kao i u ranijim studijama 50–52 pokazano je da je te-
lesna masa zna ajno ve a kod pacijenata sa parodontopatijom
nego kod drugih osoba. Ovi nalazi ukazuju na stil života paci-
jenata, pošto je konstatovano da pacijenti sa parodontopatijom
i promenjenim koncentracijama lipoprotina manje vežbaju, ni-
žeg su socioekonomskog statusa i lošeg materijalnog stanja.
Vrednosti lipida u ispitivanoj populaciji mogu zavisiti i od na-
ina ishrane ispitivane populacije pa se na taj na in mogu ob-

jasniti i razlike. Važno je promeniti i stil života, zbog ega bi
pacijenti trebalo da redovno kontrolišu oralno zdravlje kod
stomatologa, i stanje parodoncijuma kod parodontologa.

Nalazi ove studije pokazuju da oralni parodontalni pa-
rametri mogu igrati važnu ulogu u pojavi rizika od KVO. U
ovoj studiji dati su podaci koji potvr uju statisti ki zna ajnu
vezu izme u nekih parodontalnih parametara (gingivalni in-
deks, indeks krvarenja po Cowell-u, dubina parodontalnih
džepova i nivo epitelnog pripoja) i faktora rizika od KVO
(povišeni lipidi u serumu).

Prepoznatljivi faktori rizika od KVO, kao što su frakcije
lipida, BMI, pušenje, dijabetes melitus i drugi, prisutni su i kod
pacijenata sa parodontopatijom koji nikada nisu imali KVO.

Zaklju ak

Na osnovu rezultata ove studije može se zaklju iti da
postoji statisti ki zna ajna veza izme u parodontopatije i ni-
voa ukupnog holesterola, triglicerida, LDL- i HDL holeste-
rola u ispitivanoj populaciji. Na taj na in, parodontopatija
može biti povezana sa mogu im rizikom od KVO i biti mo-
gu i prediktor kardiovaskularnih doga aja.

Stomatolozi i lekari trebalo bi da upoznaju svoje paci-
jente sa vezom izme u parodontopatije i KVO, a pacijenti da
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održavaju  dobru oralnu higijenu, kao meru koja obezbe uje
celokupno sistemsko zdravlje.

Kao zaklju ak može da se iznese i potreba ispitivanja
uticaja parodontalnog le enja na sve predvidljive faktore za

nastanak KVO. Pacijentima sa parodontopatijom i abnor-
malnim serumskim lipidima preporu uju se  redovne kon-
trole i promena stila života kako bi snizili rizik od ateroskle-
roze i KVO.
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Specifi nosti hirurškog le enja uklještenih ingvinalnih kila kod starijih osoba
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Abstract

Background/Aim. Incarcerated inguinal hernias surgical
treatment represents one of the most frequent surgical treat-
ments in elderly patients. The percentage of incarcerated in-
guinal hernias urgent surgical treatments is growing exponen-
tially with the age in patients over 50. The aim of the study
was to investigate some of the factors that may have impact
on the incarcerated inguinal hernias surgical treatment out-
come in elderly patients. Methods. The study included 180
patients classified in two groups: the study group (> 65 years
of age) and the control group (  65), managed in the period
from January 2005 till March 2009 at the General Surgery
Clinic, Clinical Center Niš. Results. Most of the patients had
right inguinal hernia (52.6%, the study group; 59.1%, the
control group). All the study group patients suffered from
some of accompanying chronic diseases (100%), opposite to
39 (59%) patients of the control group. Synthetic material was
implanted in 124 (68.9%) patients, while the tension tech-
nique was performed in 65 (31.1%) patients. The duration of
incarceration more than 24 h (p = 0.015), previous abdominal
surgery (p = 0.001), the American Society of Anesthesiolo-
gists physical status classification system (ASA classification)
(p = 0.033) and the presence of chronic diseases (p = 0.01)
appeared to be statistically significant risk factors for per-
forming intestinal resection in the study group, while in the
control group they represented risk factors, but not at the
level of statistical significance (p <0.05), except for the dura-
tion of incarceration (p = 0.007). A higher ASA stage
(p = 0.001) and the presence of bowel resection (p <0.001)
are the most important risk factors for lethal outcome in both
groups of patients. Conclusion. Incarcerated inguinal hernia
in elderly patients is a serious problem. A higher ASA score
and the presence of bowel resection are the most important
factors related to unfavorable outcome.

Key words:
hernia, abdominal; digestive system surgical
procedures; risk factors; aged; comorbidity.

Apstrakt

Uvod/Cilj. Hirurško rešavanje uklještenih ingvinalnih kila
predstavlja jednu od naj eš ih hirurških intervencija kod
starijih osoba. Procenat urgentno hirurški rešenih uklješte-
nih ingvinalnih kila eksponencijalno raste sa godinama sta-
rosti kod osoba starijih od 50 godina. Cilj ove studije bio je
ispitivanje nekih od faktora koji mogu uticati na ishod hi-
rurškog le enja uklještenih ingvinalnih kila kod starijih
osoba. Metode. Studija je obuhvatala 180 bolesnika, raz-
vrstanih u dve grupe: ispitivana (> 65 god) i kontrolna
grupa (  65 god), zbrinutih u  periodu od januara 2005. do
marta 2009. u Klinici za opštu hirurgiju Klini kog centra
Niš. Rezultati. Najve i broj bolesnika imao je desnu in-
gvinalnu kilu (52,6% u ispitivanoj, 59,1% u kontrolnoj
grupi). Svi bolesnici ispitivane grupe (100%), imali su neko
od prate ih hroni nih oboljenja, nasuprot 39 (59%) boles-
nika u kontrolnoj grupi. Sintetski materijal bio je ugra en
kod 124 (68,9%) bolesnika, dok je tenzionom tehnikom
bilo zbrinuto 65 (31,1%) bolesnika. Dužina uklještenja
preko 24h (p = 0,015), prethodne abdominalne operacije
(p = 0,001), The American Society of Anesthesiologists – klasifi-
kacioni sistem fizhi kog stanja  (ASA klasifikacija)
(p = 0,033) i prisustvo hroni nih oboljenja (p = 0.01) izd-
vojili su se kao statisti ki zna ajni faktori rizika od izvo e-
nja crevnih resekcija u ispitivanoj grupi, dok su u kontrol-
noj grupi predstavljali faktore rizika bez statisti ke zna aj-
nosti (p < 0.05), izuzev dužine uklještenja (p = 0.007). Viši
ASA stadijum (p = 0.001) i prisustvo resekcije creva
(p < 0.001), bili su najzna ajniji faktori rizika od letalnog
ishoda bolesnika u obe ispitivane grupe. Zaklju ak. Uklje-
štena ingvinalna kila kod starijih bolesnika ozbiljan je pro-
blem. Viši ASA skor, kao i postojanje crevne resekcije
predstavljali su najvažnije faktore rizika od neželjenog is-
hoda.

Klju ne re i:
hernija, ventralna; hirurgija digestivnog sistema,
procedure; faktori rizika; stare osobe; komorbiditet.
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Introduction

Due to abdominal wall weakness and conditions that
increase intra-abdominal pressure, external hernia is more
frequently seen in elderly patients 1–4. The estimated inci-
dence of the anterior abdominal wall hernia in patients more
than 65 years old is 13 per 1000 5. Incarcerated external her-
nia repairs represent one of the most common emergency
procedures performed in elderly patients. Emergency hernia
repair rates increase exponentially with the age in patients
more than 50 years old 6. Males predominate among the pa-
tients up to 75 years of age, while females prevail in the later
age 7, 8. More recent data indicate that incarcerated inguinal
hernias account for about 20% of all small bowel obstruc-
tions. Due to the fact that up to 30% of bowel incarcerations
require intestinal resection, emergency hernia repair is also
associated with significant morbidity and mortality 5. Up to
75 years of age, 10–15% of men underwent surgical treat-
ment of hernias.

The aim of the study was to examine some of the fac-
tors that may affect the outcome of incarcerated inguinal
hernias surgical treatment in elderly patients.

Methods

The study included 180 patients divided into two
groups: the study group (> 65 years) and the control group
(  65 years). All tests were carried out in the period from
January 2005 to March 2009 at the Clinic of General Sur-
gery, Clinical Center Niš. During the research, the following
parameters were tracked: age, gender, type of incarceration

(direct/indirect), the ratio of right to left incarcerated inguinal
hernia, related chronic diseases (as it is to do with elderly
people with degenerative changes in the body organs and
systems), the duration of incarceration (0–24 h, > 24 h), The
American Society of Anesthesiology (ASA) classification,
intestinal resection, type of surgical procedure (autologous
tissue-tension technique or repair with prosthetic material-
tension-free technique). In statistical analysis for comparing
values sorted by the normality type, parametrical tests (Stu-
dent's t-test, ANOVA – variance analysis with post hock
analysis, Bonferroni, Dunnett, Dunnetts T3, Pearson correla-
tion) were used. Analysis of variables not sorted by the type

of normality was made by comparing the non-parametrical
tests (Mann-Whitney U test, Spearman Correlation, 2 test,
Fisher exact probability test the null hypothesis). Analysis of
survival was made through Cox Regression models, where
univariant “Enter” method was used to determine hazard rate
(HR). By means of univariant logistic regression, “Enter”
method use, the crude odds ratio-cross ratio (OR) has been
defined, the risk factors analyzed variables. The statistical
significance was determined at the level of p < 0.05 and im-
plemented by software package SPSS (version 15).

Results

The study included a total of 180 patients of whom 114
were in the study group and 66 in the control group. The pa-
tients in the study group (the average age of 71.28 ± 5.06
years), were significantly older than those in the control
group whose average age was 49.68 ± 14.54 years. As ex-
pected, there was a statistically significant difference in the
age of the study group and control group at the level of sig-
nificance p < 0.001. Out of 114 patients in the study group,
20 (66.7%) had direct and 94 (62.7%) indirect hernia. Of 66
patients in the control group, 10 (33.3%) had direct and 56
(37.3%) indirect hernia. In either of the analyzed groups, no
statistically significant differences was observed in the fre-
quency of the occurrence of displayed hernia forms ( 2: p >
0.05). (Table1). The highest number of patients had a right
inguinal hernia (52.6% in the study group and 59.1% in the
control group). All patients in the study group suffered from
some of chronic diseases (100%), which was significantly
more than 39 (59%) patients in the control group (Table 1).

In most cases, the type of surgery in the case of incar-
cerated inguinal hernia was determined in individual assess-
ment of the surgeons. Of 114 patients in the study group, 45
(39.5%) patients were subjected to tension surgical tech-
nique. Among the control group patients, tension technique
was applied in 11 (16.7%) patients. Synthetic material was
embedded in 69 (60.5%) patients of the study group, and in
55 (83.3%) patients of the control group. It can be asserted,
with the error level of p < 0.001 that much bigger statistically
important number of the control group patients had synthetic
material implanted compared to patients in the study group
(Table 2).

Table 1
Characteristics of the patients with incarcerated inguinal hernia

Parameters Study group Control group Total n (%) p
Age (years),  ± SD 71.28 ± 5.06 49.68 ± 14.54 < 0.001
Men, n (%) 101 (114) 58 (66) < 0.001
Women, n (%) 13 (114) 8 (66) < 0.001
Direct hernia, n (%) 20 (66.7) 10 (33.3) 30 (100)
Indirect hernia, n (%) 94 (62.7) 56 (37.3) 150 (100)
Right hernia, n (%) 60 (52.6) 39 (59.1) 99 (55)
Left hernia, n (%) 37 (32.5) 24 (36.4) 61 (33.9)
Billateral hernia, n (%) 17 (14.9) 3 (4.5) 20 (11.1)
Chronic diseases, n (%) 114 (100) 39 (59) 153 (85) < 0.001
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Owing to univariant binary logistic regression, as a sta-
tistically significant risk factor for performing intestinal re-
section in the study group, there were singled out the dura-
tion of incarceration over 24 h (OR = 12 688, 95% CI =
1.64–98.37, p = 0015), previous abdominal surgery (OR =
2119, 95% CI = 0569–5321, p = 0.001), ASA classification
(OR = 9344, 95% CI = 1.12–72.82, p = 0.033) and the pres-
ence of chronic diseases (OR = 3985, 95% CI = 1236–5695;
p = 0.01). Previous analyzed factors in the control group rep-
resented the risk factors, but not at the level of statistical sig-
nificance (p < 0.05), except the duration of incarceration
(p = 0.007) (Table 3).

Table 4 shows the summary statistics of Cox regression
model and log rank test of patients survival length. The pa-
tients’ age in the study group did not represent a statistically
significant risk factor for lethal outcome (p = 0.381). The
length in survival in both study and control group seems not
to differ by age (p = 0.356). Gender in the study group did
not represent a statistically significant risk factor for lethal
outcome (p = 0.327). Also, there was no difference between
the groups in terms of the length of survival by gender
(p = 0.276). By increasing ASA stage for one, a chance for
lethal outcome is increased 10.6 times at the level of signifi-
cance (p = 0.001). The presence of intestinal resection was a

Table 2
Type of surgical treatment in the patients of the study and control groups

Study group Control group TotalType of surgical
treatment n % n % n % p

Tension technique 45 39.5 11 16.7 65 31.1
Synthetic material 69 60.5 55 83.3 124 68.9 0.001
Total 114 100 66 100 180 100

Table 3
Crude Odds Ratio (OR) of the analyzed risk factors for performing intestinal resection

Study group Control groupParameters OR (95% CI) p OR (95% CI) p

Type of incarceration
direct 1
indirect 6.145 (0.78–48.39) 0.085 26.721 (13.52–47.63) 0.879

Duration of incarceration
0–24 1
>24 12.688 (1.64–98.37) 0.015 27.352 (13.54–40.11) 0.007

Previous abdominal surgery
no 1
yes 2.119 (0.569–5.321) 0.001 1.965 (0.211–3.569) 0.325

ASA classification
1–2 1
3–4 9.344 (1.12–72.82) 0.033 27.654 (11.35–49.52) 0.876

Chronic diseases
no 1
yes 3.985 (1.236–5.695) 0.01 6.396 (2.369–9.574) 0.154

CI – confidence interval

Table 4
Cox regression model for the survival analysis

Factors Hazard
rate 95% CI. p p (Log Rank)

Age (year)
   < 65 1 / /
   > 65 2.538 0.316–20.416 0.381 0.356

Gender
male 1 / /
female 0.363 0.048–2.760 0.327 0.276

*ASA
continuous 10.610 2.582–43.590 0.001
resections
no 1 / /
yes 6.440 2.375–17.461 < 0.001 < 0.001

Duration of incarceration
< 24h 1 / /
> 24h 32.035 0.192–55.535 0.01 0.024

Continuous – parameter ASA was analyzed as a continuous variable
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statistically significant risk factor for lethal outcome, in-
creasing the chance 6.4 times (p < 0.001) and the patients
with resection had a significantly shorter survival time than
those without resection (p < 0.001). The duration of incar-
ceration over 24 h was a statistically significant risk factor
for lethal outcome, increasing the chances by 32 times (p =
0.01) and the patients with resection had significantly shorter
survival time than the patients without resection (p = 0.024).

Discussion

Strangulation hernia is a condition in which the hernia
cannot be returned to the abdomen. By putting emphasis on
the increased risk of intestinal obstruction, strangulation in-
carceration gets a great importance 8. Incarcerated external
hernias are the second most important cause of intestinal ob-
struction 9. In elderly people about 40% of inguinal hernias
are surgically treated, due to incarceration or intestinal oc-
clusion. Although some earlier studies have presented data
that only 5% of all inguinal hernias require urgent surgical
care 10, others have suggested that this percentage is slightly
higher and amounts up to 13% 11. Since the anterior abdomi-
nal wall hernia incarceration, followed by incarceration of
intestinal curves, is associated with high percentage of mor-
bidity and mortality 10, 12, urgent surgical intervention is nec-
essary. There is a generally accepted view that hernia should
be electively managed in order to avoid later complica-
tions 13. However, many patients are undiagnosed, or con-
sciously reject the proposed surgery, that resulting in occur-
rence of many emergency surgeries, because of “neglected”
cases of hernia. Due to the increased risk of postoperative
complications in elderly people, surgeons sometimes reluc-
tantly access the management of elective inguinal hernias 1.
Despite the universal acceptance of the importance of hernias
elective management, inguinal hernia is still a common cause
of acute abdomen 14. This is not only attributed to the fact
that many patients, especially elderly, experience incarcera-
tion while on the waiting list for elective surgery 15, but to
the primary factors responsible, such as a large hernia pro-
portion, incarceration (long before a doctor learn about that),
the low level of public awareness about the danger of incar-
ceration or just to non-surgical medical staff refusal to speak
to the patient about the known risk factors 16. There were no
significant differences in the occurrence frequency of ingui-
nal hernia displayed forms between the groups, as reported
by studies done in other healthcare institutions 1, 11. Com-
paring the prevalence of hernia types in a number of scien-
tific papers, it seems that indirect hernias dominate over the
direct ones in the proportion ranging from 7 : 3 to 10 : 1 in
favor of indirect hernias 1. Of 114 patients in this study
group, 20 (66.7%) patients had direct and 94 (62.7%) pa-
tients had indirect incarcerated hernia. Of 66 patients of the
control group, 10 (33.3%) patients had direct and 56 (37.3%)
patients indirect incarcerated hernia. There was not more
frequent occurrence of indirect than direct incarcerated in-
guinal hernia, thus no statistically significant difference ex-
sisted in the displayed hernia forms occurrence frequency
( 2: p > 0.05) in neither of the groups, concering sex, also.

Another important factor, contributing to the unwanted
outcome in the patients with incarcerated inguinal hernia, is
related to comorbid chronic diseases 17, 18. Moreover, this
factor gets a statistical significance when talking about mor-
tality 19. All the patients in the study group had some chronic
diseases (100%) which was statistically more significant than
39 (59%) patients in the control group. Symptoms duration
in the study group was accompanied by incarceration dura-
tion and lasted from one to three days. Duration increased
with the age increase, which could be observed in other
studies, too 1. Late hospitalization is generally considered as
an important factor for determining the level of intestinal re-
section and subsequent morbidity and mortality 10, 20–22. In-
carceration and strangulation with or without intestinal ob-
struction are major complications 23. Roughly speaking,
about 15% of all the patients with incarcerated intestinal
curve required resection because of intestinal necrosis caused
by strangulation 20, 24. Manual reposition may be the method
of choice without resection in incarcerated inguinal hernia,
although there are no strict criteria to clearly differentiate
strangulation, except the obvious peritonitis 24. Statistically
significantly a higher number of patients studied in both
groups without intestinal resection, had incarceration that
lasted less than 24 h (50.3% vs 3.4%, p < 0.001). Our obser-
vations showed that, according to Cox's regression model
and logrank test on the patients with and without intestinal
resection, the presence of intestinal resection was a statisti-
cally significant risk factor for lethal outcome, increasing the
chance 6.4 times and the patients with resection had a sig-
nificantly shorter survival time than those without resection.
Open tension-free technique was the most common surgical
technique type as in all previous studies 25–27, and in both
tested groups of our study. This technique contributed in
managing a total of 124 (68.9%) patients. Taking into ac-
count general attitude that synthetic material should not be
implanted in patients younger than 30 years of age, because
of the netting deformation during a young organism devel-
opment, as well as because of the surgeons’ fear to implant
synthetic material in intestinal resection cases due to possible
complications, we can argue with the level of error (p <
0.001), that much higher number of patients in the control
group, 55 (83.3%), had a built-in synthetic material, than it
was the case in the study group, 69 (60.5%). In previous
studies on patients with incarcerated inguinal hernias, it has
been observed that a high ASA score is an independent pre-
dicting factor for small bowel gangrene 28. Alvarez et al. 19

not only confirmed the higher rate of complications, but also
showed a higher rate of mortality in patients with higher
ASA grade. In our study, ASA grade was a risk factor for
performing intestinal resection, but not at the level of statisti-
cal significance.

Conclusion

Thus, incarcerated inguinal hernia in elderly patients
is a serious problem, showing how simple surgical prob-
lems may have lethal outcome. It carries a high risk of dis-
ease developing in the unwanted direction with the pres-
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ence of associated chronic diseases. All the patients in the
study group had some of chronic diseases. Statistically sig-
nificant risk factors for performing intestinal resection in
the study group patients were duration of incarceration

longer than 24 h, previous abdominal surgery, higher ASA
classification, whereas in the control group, the only statis-
tically significant risk factor was duration of incarceration
for more than 24 h.
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Abstract

Background/Aim. To promote better treatment outcome,
as well as economic benefit it is very important to find out
patients with simultaneous occurrence of both aortic and
arterial aneurysms. The aim of this prospective study was to
determine the frequency and factors affecting femoropop-
liteal (F-P) segment aneurysms appearance in patients with
abdominal aortic aneurysms (AAA). Methods. This study
included 70 patients who had underwent elective or urgent
surgery of AAA from January 1, 2006 to December 31,
2007. After ultrasonographic examination of F-P segment,
all the patients were divided into two groups – those with
adjunctive F-P segment aneurysm (n = 20) and the group of
50 patients witho no adjunctive F-P segment aneurysm. In
both groups demographic characteristics (gender, age), risk
factors (diabetes mellitus, elevated serum levels of choles-
terol and triglycerides, arterial hypertension, smoking, obe-
sity) and cardiovascular comorbidity (cerebrovascular de-
sease, ischemic heart desease) were investigated. Results.
Twenty (28.57%) patients who had been operated on be-
cause of AAA, had adjunctive aneurysmal desease of F-P
segment. Diabetes was no statistically significantly more

present among the patients who, beside AAA, had adjunc-
tive aneurismal desease of F-P segment ( 2 = 0.04; DF = 1;
p > 0.05). Also, in both groups there was no statistically sig-
nificant difference in gender structure ( 2 = 2. 05; DF = 2; p
> 0.05), age ( 2 = 5. 46; DF = 1; p > 0.05), total cholesterol
level ( 2 = 0.89; DF = 1; p > 0.05) and triglyceride ( 2 =
0.89; DF = 1; p > 0.05) levels, the presence of arterial hy-
pertension ( 2 = 1.38; DF = 2; p > 0.05), smoking ( 2 =
1.74; DF = 1; p > 0.05), obesity ( 2 = 1.76; DF = 1; p >
0.05) and presence of cerebrovascular desease ( 2 = 2.34;
DF = 1; p > 0.05). Conversly, ischemic heart desease was
statistically significantly more present among the patients
who, beside AAA, had adjunctive aneurismal desease of F-P
segment ( 2 = 5.45; DF = 1; p < 0.05). Conclusion. Twenty
patients, beside AAA, had adjunctive F-P segment aneu-
rysm. The results of this study suggest the necessity of pre-
forming ultrasonographic examination of F-P segment in all
patients with proven AAA.

Key words:
aneurysm; femoral artery; popliteal artery; risk factors;
diagnosis; ultrasonography; aortic aneurysm,
adominal.

Apstrakt

Uvod/Cilj. Zbog boljeg ishoda le enja kao i ekonomske
koristi, veoma je važno otkriti bolesnike sa istovremenom
pojavom aneurizme aorte i arterije još u ranom stadijumu.
Cilj ove prospektivne studije bio je da se utvrde u estalost i
fakori koji uti u na pojavu aneurizme femoro-poplitealnog
(F-P) segmenta kod bolesnika sa aneurizmom abdominalne
aorte (AAA). Metode. Studijom je bilo obuhva eno 70 bo-
lesnika kojima je u periodu od 1. januara 2006. do 31. de-
cembra 2007. godine, AAA le ena operativno, elektivno ili
urgentno. Nakon ultrasonografskog pregleda femoro-
poplitealnog (F-P) segmenta formirana je grupa od 20 bole-
snika koji su imali, odnosno 50 bolesnika koji nisu imali pri-
druženu aneurizmu F-P segmenta. Kod bolesnika obe grupe

analizirane su demografske karekteristike (pol, životno do-
ba), faktori rizika (še erna bolest, povišen serumski nivo
holesterola i triglicerida, arterijska hipertenzija, pušenje, go-
jaznost) i kardiovaskularni komorbiditet (cerebrovaskularna
i ishemijska bolest srca). Rezultati. Dvadeset (28,57%) bo-
lesnika operisanih zbog AAA imalo je pridruženu aneuriz-
matsku bolest F-P segmenta. Še erna bolest nije bila statisti-
ki zna ajno eš e prisutna kod bolesnika koji su pored

AAA imali i pridruženu aneurizmatsku bolest F-P segmenta
( 2 = 0,04; DF = 1; p > 0,05). Tako e, kod obe grupe bole-
snika nije bilo statisti ki zna ajne razlike u polnoj strukturi
bolesnika ( 2 = 2,05; DF = 2; p > 0,05), životnom dobu
( 2 = 5,46; DF = 1; p > 0,05), nivou holesterola ( 2 = 0,89;
DF = 1; p > 0,05), nivou triglicerida ( 2 = 0,89; DF = 1;
p > 0,05), prisustvu arterijske hipertenzije ( 2 = 1,383; DF =
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2; p > 0,05), navici pušenja ( 2 = 1,74; DF = 1; p > 0,05),
gojaznosti ( 2 = 1,76; DF = 1; p > 0,05), prisustvu cerebro-
vaskularne bolesti ( 2 = 2,34; DF = 2; p > 0,05). Nasuprot
tome, ishemijska bolest srca bila je statisti ki zna ajno eš e
prisutna kod bolesnika koji su pored AAA imali i pridruže-
nu aneurizmatsku bolest F-P segmenta ( 2 = 5,45; DF=1;
p < 0,05). Zaklju ak. Pored AAA, dvadeset bolesnika
imalo je i pridruženu aneurizmu F-P segmenta. Rezultati

ove studije sugerišu neophodnost izvo enja ultrasonograf-
skog pregleda F-P segmenta kod svih bolesnika sa dokaza-
nom AAA ukoliko imaju prisutne faktore rizika.

Klju ne re i:
aneurizma; a. femoralis; a. poplitea; faktori rizika;
dijagnoza; ultrasonografija; aorta, abdominalna,
aneurizma.

Introduction

Many different forms of aortic and arterial aneurysms
get a huge expansion 1–3. With efforts to have better both
medical and economic effects of aneurismatic disease treat-
ment, for many years there have been corresponding screen-
ing programmes carried out across the world. Screening is
reasonable to perform if the disease lasts for a long time, if
during screening the disease can be detected in early stage, if
detecting the disease in its early stage the outcome of treat-
ment would improve, if a screening programme is low
priced, if it is painless, safe and comfortable for the patient,
and if the treatment cost is reduced in that way 4, 5.

The benefit is bigger if screening includes target
groups 6. The aim of this study was to determine the fre-
quency and factors contributing to femoropopliteal (F-P)
segment aneurysms in the patients with abdominal aortic an-
eurysm (AAA), as well as to define a group of patients for
whom the screeneng programme is indicated.

Methods

This prospective study included 70 patients who had
underwent elective or urgent surgery of abdominal aortic an-
eurysm at the Surgery Clinic, Clinical Center Banja Luka,
from January 1, 2006 to December 31, 2007. In electively
treated patients, F-P segment was examined by ultrasonogra-
phy before the operation, and in urgently treated patients af-
ter it. For ultrasonographic examination an ultrasonographic
device (Siemens Acuson Antares with 10 MHz and 7.5 MHz

probes) was used. On that basis, the group of 20 patients
with and the group of 50 patients with no adjunctive F-P
segment aneurysm were formed. In both groups demographic
characteristics (gender, age), risk factors (diabetes mellitus,
elevated serum levels of cholesterol and triglycerides, arterial
hypertension, smoking habit, obesity) and cardiovascular
comorbidity (cerebrovascular disease, ischemic heart dis-
ease) were analyzed, with the aim to establish their possible
association with aneurismal disease of F-P segment. The
presence of cerebrovascular disease included cerebrovascular
insult, transitory ischemic attack or performed carotid end-
arterectomy in the medical documentation. The presence of
coronary artery disease included past myocardial infarction,
angina pectoris or coronary artery by-pass grafting per-
formed. The collected data were analyzed by different mod-
els of descriptive and analytic statistics (statistical signifi-
cance of the difference between the groups was tested by 2-
test (p < 0.05 was considered as statistically signifficant),
using computer support and programs for statistical analysis
(SPSS 10-Science, Chicago, Illinois).

Results

Twenty (28.57%) patients who had been operated on
because of AAA had adjunctive aneurysm disease of F-P
segment. Out of them, 11 patients had popliteal artery aneu-
rysm, and 9 patients had aneurysm of femoral artery. Demo-
graphic characteristics of patients, risk factors and adventi-
tious diseases were shown in Table 1.

Table 1
Demographic characteristics of patients, risk factors, comorbidities and statistical influence of some parameters on

appearence of multiple aneurysms

Characteristics Isolated AAA (n =  50)
n (%)

AAA + F-P segment An (n = 20)
n (%)

2 DF p

Sex, n (%)
male 38 (76) 14 (70)
female 12 (24) 6 (30) 2.05 2 > 0.05

Average  age (years) 68.38 71.60 5. 46 1 > 0.05
Risk factors, n (%)

diabetes mellitus 21(42) 9 (45) 0.04 1 > 0.05
increased cholesterol 14 (28) 8 (40) 0.89 1 > 0.05
increased triglycerids 14 (28) 8 (40) 0.89 1 > 0.05
arterial hypertension 49 (98) 19 (95) 1.38 2 > 0.05
smoking habit 33 (66) 11 (55) 1.74 1 > 0.05
obesity 10 (20) 7 (35) 1.76 1 > 0.05

Comorbidity, n (%)
cerebrovascular desease 11 (22) 8 (40) 2.34 2 > 0.05
ischemic heart desease 41 (82) 11 (55) 2.44 1 < 0.05

AAA – abdominal aortic aneurysm; AAA+F-P An – abdominal aortic aneurysm with an adjunctive femoro-popliteal segment aneurysm
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Males were dominant in both groups, but there was no
statistically significant difference in gender structure ( 2 =
2.05; DF = 2; p > 0.05).

Even though the average age of patients in the group
with adjunctive F-P segment aneurysm too, was bigger than
in the group with isolated AAA (71.60 vs 68.38 years), that
was not statistically significant (  2 = 5.46; DF = 1; p >
0.05).

Twenty one (42%) patients from the group with isolated
AAA, and 9 (45%) patients from the group with adjunctive
F-P segment aneurysm had diabetes mellitus, but there was
no statistically significant difference between the groups ( 2

= 0.04; DF = 1; p > 0.05).
The serum level of cholesterol was increased in 14

(28%) patients who suffered from isolated AAA and in 8
(40%) patients who had an adjunctive F-P segment aneu-
rysm. This difference was not statistically significant ( 2 =
0.89; DF = 1; p > 0.05).

Serum level of triglyceride was increased in 14 patients
who suffered from isolated AAA and in 8 patients with ad-
junctive F-P segment aneurysm. There was no statistically
significant difference between groups ( 2 = 0.89; DF = 1; p >
0.05).

Arterial hypertension had no patient from the group suf-
fering from isolated AAA and only one patient from the
group with adjunctive F-P segment aneurysm. There was no
statistically significant difference between the groups ( 2 =
1.38; DF = 2; p > 0.05).

There were 33 (66%) smokers in the group with iso-
lated AAA, and in the group with adjunctive F-P segment
aneurysm there were 11 (55%). This difference was not sta-
tistically significant ( 2 = 0.74; DF = 1; p > 0.05).

Although obesity was more frequently present in the
group of patients who, apart from AAA, had also adjunctive
F-P segment aneurysm than in the group suffering from iso-
lated AAA (35% vs 20%), this difference was not statisti-
cally significant ( 2 = 1.76; DF = 1; p > 0.05).

In the group with isolated AAA and in the group with
adjunctive F-P segment aneurysm, 22% and 40% of the pa-
tients had cerebovascular disease, respectively. However,
statistical analysis showed no statistically significant differ-
ence ( 2 = 2.34; DF = 1; p > 0.05).

In the group of patients suffering from isolated AAA,
there was even 82% of patients with ischemic heart desease
(IHD), while in the group suffering from adjunctive F-P
segment aneurysm IHD had about 55% of patients. This dif-
ference was statistically significant ( 2 = 5.45; DF = 1; p <
0.05).

Discussion

According to some data, there are over 80% of all pe-
ripheral aneurysms artery localised in F-P segment 7, 8. Evo-
lution of these aneurysms is done in a quite usual way, i.e.
like all other aneurysms, and they can rupture, thrombose,
give distal embolism and may perform compression on the
surrounding structures 9. Bearing in mind the importance of
clinical results of these changes, since 1961 Hunter et al. 10

classified all the complications of popliteal artery aneurysms
into large (major) and small (minor).

Large complications are: thrombosis, distal embolism
and rupture and small ones are complications of compression
on the surrounding structures and angulation under knee arte-
rias.

Thrombosis and distal embolism are the most common
complications of F-P segment aneurysms. Due to its larger
dimensions and decreased flow, aneurysms of this region
considerably more thrombose, compared to AAA 11. The last
consequence of thrombosis and/or distal embolism of these
aneurysms, is the irreversible ischemia and limb loss 12, 13.
Rupture is essentially unusual complication among F-P seg-
ment aneurysm 14.

In arteriosclerotic form it occurs in about 5% of pa-
tients, as we found in the previous study analyzing 2,000
cases published from 1948 until 1989 12, 13.

The biggest incidence of up to 16% of ruptured poplit-
eal artery aneurysms, claimed Gifford et al. 15 in 1953. This
is reasonable because it was a period when diagnosis of pop-
liteal artery aneurysms was not that simple, adequate as well
as timely. Recording on the experience may gained in the
analysis until then the largest series of 100 popliteal artery
aneurysms treated at the Mayo Clinic since 1913 until 1951,
the most illustrated and at the same time very concise, they
defined medical importance of the disease, saying that “the
poplietal artery aneurysm is sinister harbinger of sudden ca-
tastrophe” 15.

The conclusion is much reasonable due to the signifi-
cant number of patients who have been asymptomatic until
recently, comes with advanced, irreversible ischemia of the
feet and lower leg, when it is only possible and indicated to
do amputation. By analysis of data published since 1948 un-
til 2000, the already mentioned studies, we found that the av-
erage incidence of primary amputation at the popliteal artery
aneurysm is 18.5% 12, 13.

Another important problem is more frequent adjunc-
tions of F-P segment aneurysms in patients with AAA 16, 17.
According to current data, AAA is present in 85% of patients
with femoral artery aneurysms and in 62% of patients suf-
fering from popliteal artery aneurysm 11, 18. On the other
hand, 14% of patients with AAA have an F-P segment aneu-
rysm 19. In our study, adjunctive F-P segment aneurysm was
considerably more frequent. Specifically, it was found in 20
(28.5%) patients. These patients were on average older. They
had no more often diabetes, hyperlipidemia, obesity, smok-
ing habit and cerebrovascular disease. Conversely, patients
with isolated AAA had more often coronary artery disease.
Sex structure and hypertension were equally represented in
both groups.

Our study, similar to some previous ones 20, suggests
the necessity of performing ultrasonographic examination of
F-P segment in all patients with proven AAA.

Conclusion

Our study shows that 20 patients, beside AAA, had an
adjunctive F-P segment aneurysm. It is more difficult, but
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there is an equally essential question which category of peo-
ple need screening of aneurysmatic aortic and peripheral ar-
tery desease. If in patients with AAA the existence of F-P
segment aneurysm is not established at the first ultrasono-

graphic examination, that does not mean that it will not ap-
pear later. It is, therefore, highly advisable to run skreening
ultrasonographical examinations even after that, especially if
the patient has any of risk factors.
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Abstract

Introduction/Aim. Atherosclerosis presents a serial of
highly specific cellular and molecular responses, and could
be described as inflammatory diseases. Accordingly, for de-
velopment of acute myocardial infarction (AMI), structure
and vulnerability of atherosclerotic plaque are more impor-
tant than the extent of stenosis of infarct-related artery.
Consequently, inflammation and atherosclerosis and its
complications are in good correlation. C-reactive protein
(CRP) as nonspecific inflammatory marker, has prognostic
significance in coronary artery diseases. The aim of this
study was to establish the correlation between inflammatory
response expressed as levels of CRP and fibrinogen in  se-
rum and extent of coronary artery stenosis. Methods. Study
included 35 patients with acute myocardial infarction, as the
first manifestation of coronary artery disease, which were
treated with thrombolytic therapy according to the guideli-
nes. All the patient had a reperfusion. The patients with
acute or chronic inflammatory diseases, an increased value
of sedimentation, fibrinogen, CK 190 U/L, early and late
complications of AMI were excluded. CRP was measured
on admission, after 24, 48 and 72 hrs, and 21 days latter,
while fibriogen only on admission. Results. All the patients

underwent coronary angiography, and were divided into two
groups: the group 1 (23 patients), with significant stenosis
of infarct-related artery (stenosis  75%), and the group 2
(13 patients) without significant stenosis (< 75%). Mean
value of CRP serum level on admission in the group 1 was
4.4 mg/L, and in the group 2 7.2 mg/L (p < 0.001). The
mean value of fibrinogen on admission in the group 1 was
2.7 g/L, and in the group 2 3.0 g/L (p < 0.001). The mean
CRP value after 48 hrs in the group 1 was 21.7 mg/L, and
in the group 2 42.4 mg/L. (p < 0.001). After three weeks,
the mean CRP value was 4 mg/L in the group 1 and 5.5
mg/L in the group 2 (p < 0.001). There was no significant
difference between the groups 1 and 2 related to gender,
age, localization of AMI, CK, EF value, and risk factors for
coronary artery disease. Conclusion. The patients with
nonsignificant stenosis of infarct-related artery had increa-
sed inflammtory responses according to the CRP value, as a
result of inflammatory process in atherosclerotic plaque
and/or enhanced individual reactivity.

Key words:
atherosclerosis; myocardial infarction; inflammation;
coronary stenosis; acute disease; c-reactive protein;
fibrinogen.

Apstrakt

Uvod/Cilj. Ateroskleroza predstavlja seriju visokospecifi nih
celularnih i molekularnih odgovora, koji se najbolje mogu
opisati kao inflamatorno oboljenje. U tom kontekstu, za nas-
tanak akutnog infarkta miokarda (AIM) sastav i vulnerabil-
nost ateroskelrotske plo e mogu biti zna ajniji od stepena
stenoze infarktne arterije (IA), odnosno biološko, inflamator-
no stanje, može biti pokazatelj kojom e se brzinom i sme-
rom razvijati ateroskleroza i njene komplikacije. Cilj rada bio
je da se ustanovi da li postoji korelacija izme u inflamatornog
odgovora, prikazanog c-reaktivnim proteinom (CRP) i fibri-

nogenom i stepena stenoze infarktne arterije (IA) kod boles-
nika sa AIM, kao prvom manifestacijom koronarne bolesti.
Metode. Istraživanjem je bilo obuhva eno 35 bolesnika sa
AIM, kao prvom manifestacijom koronarne bolesti, koji su
le eni tromboliti kom terapijom po važe im preporukama.
Bili su uklju eni samo bolesnici sa koronarogafki dokazanom
reperfuzijom koronorne arterije. Istraživanjem nisu bili obu-
hva eni bolesnici sa akutnim i hroni nim inflamatornim obo-
ljenima, zatim bolesnici koji su na prijemu imali povišenu se-
dimentaciju (SE), fibrinogen, kreatinin-kinazu (CK)  190
U/L, kao ni oni sa ranim i kasnim komplikacijama AIM. C-
reaktivni protein odre ivan je odmah po prijemu, potom 24,
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48, 72 sata nakon prijema, te 21. dana od hospitalizacije. Fib-
rinogen je odre ivan samo na prijemu. Rezultati. Na osnovu
koronarografskog nalaza bolesnici su bili podeljeni u dve gru-
pe: grupa 1 (23 bolesnika) bez zna ajne stenoze IA (stenoza

 75%), i grupa 2 (13 bolesnika) sa zna ajnom stenozom IA
(stenoza < 75% ). Srednja vrednost CRP na prijemu u grupi 1
iznosila je 4,4 mg/L, a u grupi 2 7,2 mg/L (p <  0,001). Sred-
nja vrednost CRP nakon 48 sati u grupi 1 bila je 21,7 mg/L, a
u grupi 2 42,4 mg/L (p < 0,001). Srednja vrednost fibrinoge-
na na prijemu u grupi 1 bila je 2,7 g/L, a u grupi 2 3,0 g/L, (p
< 0,001). Nakon tri nedelje vrednost CRP u grupi 1 bila je 4
mg/L, a u grupi 2 je 5,5 mg/L ( p < 0,001 ). Grupe se statisti-

ki nisu razlikovale po polu, godinama, lokaciji AIM, vredno-
stima CK, EF i faktorima rizika od koronarne bolesti. Zak-
lju ak. Kod bolesnika sa nesignifikantnom stenozom infar-
ktne arterije postoji poja an inflamatorni odgovor akutne fa-
ze. Ovo pokazuje da postoje razli iti patogenetski mehaniza-
mi u nastanku iste klini ke slike i/ili razli ite individualne rea-
ktivnosti na inflamatorni stimulus.

Klju ne re i:
ateroskleroza; infarkt miokarda; inflamacija; koronarna
arterija, stenoza; akutna bolest; c-reaktivni protein;
fibrinogen.

Introduction

Atherosclerosis and coronary artery disease (CAD) as
inflammatory diseases, set the new light on the pathogenesis
of unstable angina pectoris (UA) and acute myocardial in-
farction (AMI) or acute coronary syndrome (ACS) 1–3. The
most common causes of coronary thrombosis are endothelial
erosion and rupture of atherosclerotic plaque 4. Rupture of
plaque with a thin fibrous cap and large lipid core is more
common in places with less narrowing of the lumen 2–4,
while endothelial erosion mainly develops on plaque with a
thick fibrous cap, and these plaques usually make big nar-
rowing of coronary arteries 2, 4. In both cases (rupture, ero-
sion) the increased concentration of activated macrophages
and T lymphocytes provide a greater endothelial loss (ero-
sion), damage or rupture of the fibrous plaque cap, ie. active
inflammatory process favors plaque instability 2–4. Angio-
graphic studies 5 and data obtained by atherectomy of the
coronary arteries in patients with ACS 6, 7 and by autopsy of
patients who died of sudden cardiac death, suggest that in
pathogenesis of ACS an active inflammatory process in ath-
erosclerotic plaques is more important than percent of coro-
nary stenosis 8, 9. In fact, inflammatory process determines
plaque morphology and its stability 1.

Inflammation, systemic or local, induces production of
multipotential proinflammatory, primary cytokines, interleukin
(IL) 1 , TNF- . The primary cytokines stimulate the produc-
tion of "messenger" cytokine IL-6, which induces the expres-
sion of genes responsible for production of acute phase in-
flammation protein C-reactive protein (CRP) 10. Serum CRP
concentration increases six hours after acute stimuli, the
maximum value is recorded in the period 24–48 hours; its
half-life in circulation is 19 h 11. High CRP serum concentra-
tion is associated with adverse prognosis of ACS 12, 13, and
numerous prospective epidemiological studies have shown
that elevated serum concentrations of CRP within the normal
range (in the control group) is a predictor of future myocardial
infarction or stroke 14. In studies that examined the acute phase
response and kinetics of proinflammatory cytokines in patients
after AMI, it was noticed that the intensity of acute phase re-
sponse is in direct correlation with the size of infarction and
the short- and long-term prognosis. However, in some of these
studies, particularly those with thrombolytic therapy, there was
no correlation between infarct size and intensity of acute phase

response 15–17. This fact is extremely important, because it in-
dicates that approximately the same active stimulus (plaque
rupture and / or myocite necrosis) in different patients induces
various acute phase inflammatory response. This has been
confirmed by a research in which inflammatory response in
patients with AMI which was preceded by UA was compared
to that in patients with AMI as the first manifestation of coro-
nary heart disease 18. Enhanced inflammatory response in pa-
tients with preinfarction UA is consistent with earlier observa-
tions that in time of hospital admission an activation of mono-
cytes was observed in patients with unstable angina but not in
patients with AMI and stable angina pectoris 18. Also, some
studies suggest that CRP serum level reflects inflammatory
activity of plaque rupture and its morphology 15–19. In that
context, the aim of our study was to determine the inflamma-
tory state immediately preceding AMI as well as the correla-
tion between serum concentrations of CRP and fibrinogen  and
infarct artery stenosis.

Methods

The study included 35 patients with AMI as the first mani-
festation of ischemic heart disease, indicated for thrombolytic
therapy at an accelerated protocol for rt-PA, having in mind
contraindications for this therapy 20. The survey did not include
patients with CK values  190 U/L at admission, with clinically
defined heart failure and echocardiographic estimated ejection
fraction (EF) of less than 45%, those with early complications of
AIM (postinfarction angina, reinfarction, pericarditis), left bun-
dle branch block and atrial fibrillation, and patients with diabe-
tes mellitus. Also, the study did not include patients with acute
infectious syndrome and other inflammatory diseases that are
associated with increased acute phase response proteins, nor pa-
tients with neoplasms which were  established by clinical and
laboratory findings. We have not included patients with an ele-
vated sedimentation rate (for women above 20, and for men
more than 10), fibrinogen higher than 3.5 g/L, and leukocytosis
(greater than 10x109 /L). All analysis were performed before the
therapy, ie. at the admission. All the patients were treated with
thrombolytic therapy with r-tPA in an accelerated protocol (15
mg in bolus, then 50 mg in an infusion for 30 minutes, and 35
mg for a period of sixty minutes). All the patients were receiving
continuous infusion of heparin in the first 24 hours as well as
intravenous infusion of nitroglycerin at a dose 0.8 mg/hour,
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during the first 48 hours, and then isosorbidmononitrate. All the
patients were receiving oral aspirin from the beginning of the
treatment, and ACE-inhibitors from the second day of hospitali-
zation. Twenty-eight patients were receiving beta-blockers, and
three patients calcium antagonists.

Based on the coronarographic findings, the patients
were divided into two groups: the group 1 with significant
stenosis of the infarct artery (  75%); and the group 2 with
nonsignificant stenosis of the infarct artery (< 75%) 21, 22.

Serum CRP concentrations were determined by agglu-
tination with monoclonal antibodies to CRP, and read out by
nephelometric method. They were determined at admission
(CRP0) and 24, 48 and 72 hours after admission, and on
twenty-first day. CRP concentrations were determined by
Behring Nephelometer 100 Analyzer (normal values 0–5
mg/L). Sedimentation rate was determined immediately upon
admission of each patient, on a Monitor-S AUTO e.s.r.
Analyzer. Serum fibrinogen concentration was determined
immediately after admission in all patients, on a Behring
Nephelometer Analyzer II (normal values 1.8 to 3.5 g/L).
Leukocytes were determined from complete blood count on a
Bayer-Technicon H * 3RTX device.

The concentration of CK was determined on admission,
then every 6 hours in the first 24 hours, and twice daily on
the second day and once daily till normalization of enzyme
values (Hitachi 911 Automatic Analyzer; normal values 0-
190 U/L). All analyses were performed at the Institute of
Biochemistry, Military Medical Academy.

Left ventricular ejection fraction was determined by the
method of Simpson. Coronary angiography examinations were
performed at the Institute of Radiology, Military Medical
Academy, and interpreted by the two independent experts.

For all parametric observations mean values and standard
deviations were calculated. Statistically significant differences
between individual parameters were calculated by the Stu-
dent’s t-test. For nonparametric observations the frequency
was determined and the differences were calculated by 2 test.
A degree of correlation between each parameter was specified
by linear correlation coefficient or by contingency coefficient.
The significance of differences was accepted at 0.05.

Results

The study included 35 patients, 26 men and 9 women (ra-
tio male : female, 3 : 1). The average age in the entire group was
55 years. The youngest patient was 31 and the oldest one 72.

On the basis of angiographically assessed stenosis of
the infarct artery, patients were divided into two groups: the
group 1 with significant stenosis (n = 22 patients); the aver-
age stenosis in the group was 86%, the lowest 75% and max
90%, the group 2 with nonsignificant stenosis (n = 13 pa-
tients); the average stenosis in the group was 47%, max. 70%
and three patients did not have stenosis of infrarct-related
artery. The percent of  men and women in both groups was
similar (77% and 69%, respectively).

The time from symptom onset till the administration of
thrombolytic therapy was almost identical in both groups
(107 and 108 minutes). The studied groups did not differ
significantly in basic characteristics (gender, hypercholester-
olemia, hypertension, family history of heart attack, local-
ization of the infarction, the number of stenotic coronary ar-
teries). Data on risk factors were obtained from the medical
history and laboratory tests (Table 1). There was no statisti-
cally significant difference between the groups in age, EF,

Table 1
Clinical characteristics of patients with coronary artery stenosis

Parameters Group1
( n = 22 )

Group 2
( n = 13 ) p

Age (yr), x ± SD 57 ± 8.5 51 ± 10 0.68
Female sex, n/total n 5/17 4/9 0.60
Risk factors, n (%)
     hipercholesterolemia 11 (50%) 4 (31%) 0.27
     hypertension 7 (32%) 3 (23%) 0.58
     curent cigarette use 14 (64%) 8 (62%) 0.9
     family histori of coronary artery disease 12 (55%) 4 (31%) 0.17
 AIM location, n (%) 0.15
     anterior 10 (45%) 6 (46%)
     inferior 12 (55%) 5 (39%)
     lateral 0 2 (15%)
The maximum values of CK (U/L); x ± SD 1879 ± 1064 1661 ± 772 0.52
Ejection fraction (%), x ± SD 52 ± 5 52 ± 4 0.94
Incidence of the disease, n  (%) 0.79
     single vessel 11 (50) 8 (62)
     two vessel 6 (27) 3 (23)
     three vessel 5 (23) 2 (15)
     collaterals 0 0
The degree of stenosis of the infarct
related artery (%),x ± SD

86 ± 6 47 ± 27 < 0.001

     min.  stenosis 75% 0
     max. stenosis 90% 70%
The time interval from the beginning
symptoms before the therapy (min), x ± SD 107 ± 32 108 ± 36 0.95
The group 1 – patient with coronary artery stenosis   75%.
The group 2 – patient with coronary artery stenosis < 75%.
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maximal levels of CK serum activity (table 1), as well as the
sedimentation rate, leukocyte count, the values of CK on
admission (Table 2). There was no correlation between the

degree of stenosis and EF, extent of disease, localization of
AMI, the time interval, SE, white blood cell count. There
was a statistically highly significant difference between the
two groups in the percentage of residual stenosis (p < 0.001).

At admission, elevated serum acute phase proteins, ie.
CRP and fibrinogen, were registered in 17 (48.6%) patients,
13 patients in the group 2, and only four (18%) patients in
the group 1. In the group with significant stenosis of infarct
artery (the group 1), the average value of CRP at admission

(CRP0) was 4.4 mg/L, a minimum value 3 mg/L and a
maximum value 6.6 mg/L. Of 22 patients, 18 (82%) had val-
ues of CRP0 within normal range, only four patients (18%)
had values CRP0 more than normal (more than 5.0 mg/L)
(Table 2). In the group 2 the average value CRP0 was 7.2
mg/L, a minimum value 5.7 mg/L, a maximum value 10.7
mg/L. All 13 patients had values CRP0 more than normal
(Table 2).

Both groups showed an increase of CRP concentration
with maximum value 48 hours after initiation of the therapy.

In the group 1 the maximum value of CRP was 21.7 mg/L. In
the group 2 the maximum CRP value was 42.4 mg/L.

Increased levels of CRP after three weeks were re-
corded in eight (23%) patients, and in the group 1, only in
one patient (4.5%), and in the group 2 in seven (54%) pa-
tients (Figures 1 and 2). There was a statistically significant
difference between the two groups in the CRP0 (p < 0.001),
CRP values after 24 hours (p < 0 .001), 48 hours (p < 0.001)
and 72 hours (p < 0.002), and three weeks after AMI (p <
0.001) (Table 3, Figures 1 and 2).

Also, there was a very significant difference between
the two groups in the values of fibrinogen at admission (p <
0.001) (Table 2). There was a statistically significant nega-
tive correlation between stenosis of the infarct artery and
CRP0 value, CRP value after 24, 48, 72 hours and after three
weeks (p < 0.001, p < 0.001, p < 0.01, p < 0.004, p < 0.003,
respectively). Using the formula which links the maximum
value of CRP and CK after AMI, for each patient the degree
of inflammatory response (IO) was calculated 18: IO = (max.
CRP value/max. CK value) x 100 According to this formale

Tabela 3
C-reactive protein (CRP) values in patients with coronary artery stenosis [mg/L, (min-max )]

Patients CRP0 24 h 48 h 72 h CRP1
Group 1 4.4 (3.0–6.6) 19.8 (6.7–49.1) 21.7 (5.9–48.1) 18.9 (5.0–40.6) 4.0 (2.9–6.0)
Group 2 7.2 (5.7–10.7) 40.7 (19.1–71.3) 42.4 (13.1–79.8) 35.7 (10.7–74.6) 5.5 (4.1–7.3)
p < 0.001 < 0.001 < 0.001 < 0.002 < 0.001

The group 1 – patient with coronary artery stenosis  75%;The group 2 – patient with coronary artery stenosis < 75%; CRP0 –  value on
admission; CRP1 –  value after three weeks

Fig. 1 – Inflammatory response expressed by C-reactive pro-
tein (CRP) value in patients with coronary artery stenosis

The group 1 – patient with coronary artery stenosis  75%
The group 2 – patient with coronary artery stenosis < 75%

Fig. 2 – Comparison of C-reactive protein (CRP) values on
admission and after three weeks

CRP0 –  value on admission, CRP1 – value after three weeks

Table 2
 Fibrinogen. white blood count (WBC), erytrocyte sedimentation rate (ESR) and serum creatine kinase (CK)

in patients with coronary artery stenosis on admission [ (min-max)]
Patients Fibrinogen (g/L) WBC (x109) ESR CK (U/L)
Group 1 2.7 (2.1–3.1) 6.2 (4.9–7.8) 7 (2–16) 120 (86–168)
Group 2 3.0 (2.8–3.2) 5.8 (4.8–7.1) 6 (2–15) 105 (69–142)
p 0.001 0.73 0.92 0.79

                        The group 1 – patient with coronary artery stenosis  75%
The group 2 – patient with coronary artery stenosis < 75%
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IO in the group 1 was 1.4 (± 0.6), and in the group 2 was 2.9
(± 0.7), (p < 0.001).

Discussion

The results show that about half of the patients (48.6%)
with AMI as the first manifestation of CAD have a signifi-
cantly enhanced response of acute phase proteins, ie. CRP
and fibrinogen. Acute phase response was significantly in-
creased in all the patients with nonsignificant stenosis of the
infarct artery (NSIA), in the group 2, and only in four (18%)
patients in the group 1. The patients with NSIA (the group
2), totally 13 (37%), patients had much higher levels of CRP
immediately after admission and also significantly higher
levels of CRP after myocardial necrosis, and after three
weeks (Table 3, Figure 1). Consistently, elevated levels of
CRP in all patients with NSIA (the group 2), and only 4 (8%)
patients in the group 1, are in accordance with other re-
searches that found that for the occurrence of ACS more im-
portant is biological (inflammatory) state of atherosclerotic
plaque than the degree of coronary artery stenosis 3, 23. The
results are also consistent with earlier observations that AMI
usually occurs with previously moderate stenosis of coronary
artery 24, 25, and after thrombolytic therapy, not a high num-
ber of infarct arteries are with high percent stenosis 5, 6.

The study group (all 35 patients) was very homogene-
ous in terms of general characteristics (the first attack, the
time interval until the beginning of the treatment, achieved
reperfusion, ...). Also, between the groups, there were no
statistically significant differences in gender, EF and other
risk factors for CAD (Table 1).

In all the patients of the group with NSIA (the group 2),
and in only 4 patients of the group 1, elevated levels CRP0

and higher levels of fibrinogen (within the normal range)
were found (Table 2).

Considering the facts that in all the patients from the
onset of symptoms till administration of thrombolytic ther-
apy passed less than two hours, and  that acute stimuli lead to
elevated levels of CRP after six hours (maximum values af-
ter 24–48 hours; half-life in circulation about 19 hours) 11,
elevated levels of CRP0 were not a result of myocardial ne-
crosis (the levels of CK in all patients on admission were
within normal range). Elevated levels of CRP on admission
cannot be attributed to the severity and to the extent of ath-
erosclerosis 26. In fact, the degree of atherosclerosis and acute
phase response in patients with stable angina pectoris (SAP)
and/or peripheral vascular disease, despite more extensive ath-
erosclerosis and existence of  thrombotic process, did not show
a significant degree of correlation 26, 27. CRP0 higher values
cannot be consequences of episodic activation of hemostatic
system, because systemic markers of thrombin activation do
not lead to elevation of acute phase protein 26, 28 neither can be
attributed to ischemia-reperfusion lesion, because the circu-
lating neutrophils are not activated, and levels of CRP are not
elevated in patients with a variant angina 29, 30.

It cannot be excluded that a proportion of patients (but
not the majority!) had silent ischaemia preceding AMI.
However, in the group 2 in all the patients, and in the group

1 in 18% of the patients there was an increase of CRP0,
which limits this assumption. In addition, elevated CRP lev-
els in the group 2 were maintained even after three weeks
(5.5 mg/L compared to 4.0 mg/L in the group 1). CRP0

higher values cannot be justified by acute infectious and/or
other diseases, because eritrocyte sedimentation rate (ESR),
fibrinogen and white blood cells (BC) were within normal
values (Table 3). In addition to normal ESR, Le, BC, and,
especially, fibrinogen support the hypothesis that myocardial
infarction was not preceded by unrecognized ischemia 1, 13.
For elevated CRP0 value is, most likely, responsible activa-
tion of inflammatory processes within the atherosclerotic
plaque, which is consistent with the role of inflammation in
the destabilization of the plaque 3, 4. This process is not lo-
calized, but by the proinflammatory and messinger cytokines
leads to the system response ie. to the production of acute
phase protein 1, 18. Therefore, cytokine production occurs in
the atherosclerotic plaque as a reflection of qualitative and
quantitative (inflammatory) properties of the plaque, espe-
cially in active plaques that directly precipitate the ACS 3, 17.

The inflammatory response may be an indicator of an-
giographically insignificant plaques which normally are
more prevalent than the “bigger” plaques 31. Also, and as our
research shows, “smaller” plaques are often the cause of
AMI as the first manifestation of CAD 32, and more often
lead to sudden occlusion of the vessel, among other factor,
because they are in a lesser extent associated with the pro-
tective effects of collateral circulation. Coronary angiogra-
phy cannot precisely visualize atherosclerotic plaques that
narrow the lumen of less than 40%, however, such plaques
have a “large” inflammatory potential 1, 17. On the other hand,
CRP may be a measure of individual reactions to the same
stimulus, wich is, in this case, the pathological substrate that
leads to “the origin and development” of atherosclerotic
plaque in coronary arteries. Actually, there is an inter-
individual difference in response to risk factors for CAD, as
well as to antigens and autoantigenes that can lead to the de-
velopment of atherosclerotic process 1, 10, 18.

Myocite necrosis is a potent proinflammatory stimu-
lus 33, 34. Experimental studies have shown that even brief pe-
riods of ischemia (15 minutes), after which follows reperfu-
sion, cause a cascade of proinflammatory reactions that in-
clude: production of reactive oxygen metabolites (ROM) 35,
leukocyte-mediated myocardial cell lesion 36 and cytokine
IL-1 and Il-6, which are the main determinants for the pro-
duction of acute phase proteins 1. Studies that examined the
acute phase response and kinetics of proinflammatory cyto-
kines in patients after AMI, have documented that the acute
phase response is in direct correlation with the short and long
term prognosis 12, 13, 37. However, in some of these studies,
particularly those with early thrombolytic therapy, there was
no correlation between infarct size and acute phase re-
sponse 15 16. Our data show a typical increase in acute phase
proteins after myocardial necrosis, with maximum values 48
hours after the thrombolytic therapy, which is in accordance
with the mentioned  studies (Table 3). Acute phase response
was markedly higher in patients with NSIA (the group 2 with
a mean CRP 42.4 mg/L compared to 21.7 mg/L in the group
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1, p < 0.001). Also, if we adjust the maximum levels of CK
and CRP, according to previously mentioned formula, IO in
the group 1 was 1.4 (± 0.6), while the group 2 was 2.9 (±
0.7), p < 0.001, ie. there was twice the response in the group
with nonsignificant infarct artery stenosis. Since the two
groups did not differ significantly in the estimated size of in-
farction, infarct localization, and because all patients achieve
recanalization of the infarct artery, it is logically to assume
that the nature and intensity of the stimuli provoked by ne-
crosis were similar in both groups. Explanation for the ele-
vated serum CRP in the group 2 could be in the studies that
reveal genetic determinated variability in production of cyto-
kines from human monocytes after endotoxin stimulation in
vitr 38, as well as in the variation of the inflammatory re-
sponse to oxidized low-density lipoproteins of certain strains
of mice 39. Alternatively, monocytes and granulocytes of pa-
tients with NSIA could be induced to produce more cytoki-
nes and ROM on similar stimuli. These results are consistent
with similar studies that compared inflammatory response in
the patients with unstable angina and AMI (as the first mani-
festations of CAD 18, and with the observations that a pro-
portion of patients have an elevated reactivity (measured
with CRP) after uncomplicated angiography or PCI 40, 41. The
theory of increased individual reactivity to the stimulus
(autoantgen, viruses, bacteria, inflammatory molecules)
could explain the fact that one group of patients experience
the first myocardial infarction without significant stenosis of
the infarct artery.

The exact, in vivo, morphology of an inflamed plaque,
which causes ACS, cannot be determined by any currently
available method. Intracoronary ultrasound detects unstable
plaque in patients with UA, which are angiographically in-
apperent, but this invasive method is coupled with a signifi-
cant risk. Extravascular ultrasound, ultrafast computed to-
mography and magnetic resonance imaging have proved to
be useful but have their limitations.

Contemporary concepts, based on molecular cardiol-
ogy, favor the concept of vulnerable or inflamed plaque, as a
crucial pathological substrate in the development of ACS,
putting aside the degree of stenosis of coronary arteries. In

our study, by following CRP kinetics in the first days of
AMI, and compared with the degree of infarct artery steno-
sis, we detected a group of patients with elevated CRP and
nonsignificant infarct artery stenosis.

The results of the study suggest two things: a) insignifi-
cant stenosis in a relatively large number precipitates devel-
opement of AIM, b) insignificant stenosis of infarct-related
artery is associated with enhanced inflammatory response.
The object of our interest in this paper was not the prognosis
of these patients in the context of coronarographic findings
and CRP. We had a special interest for the kinetics and
strength of the acute-phase response in selected patients.
Arising from the research results, and based on the experi-
ence of others authors, we believe that inflammation plays an
important role in the prognosis of CAD, but more as individ-
ual than a group character. In fact, markers of the inflamma-
tory milieu, and the inflammation itself, local and/or sys-
temic, are determinants  that show “rate of development of
atherosclerosis and its complications ¨, favoring the occur-
rence of ACS in younger patients and making plaque “more
atheromatous and less fibrous”.

However, from a clinical point of view, both morphol-
ogic forms (nonsignificant and significant stenosis of coro-
nary arteries) lead to myocardial infarction, and in this con-
text periprocedural serum concentration of CRP lost signifi-
cance. Namely, heart attack develops in patients with ele-
vated, as well as in those with normal CRP values. In this
context, the value of  CRP may have significance if it is
compared with the clinical outcome of patients after defini-
tive care (medical therapy, percutaneous coronary revascu-
larization or surgical implantations). In fact, preprocedural
value of CRP may help in deciding on the modalities of
treatment 42.

Conclusion

Patients with nonsignificant stenosis of infarct-related
artery had increased inflammtory responses according to the
CRP value, as result of inflammatory process in atheroscle-
rotic plaque and /or enhanced individual reactivity.
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Introduction

The growing burden of chronic disease of civilization
during the 20th century and at the beginning of the 21st
century in the context of demographic change, health pro-
motion and treatment, is becoming a dominant agenda of the
process of health policy making according to World Health
Organization (WHO). Cerebrovascular disease (CVD) is not
only the world's second leading cause of death, but also an
important factor causing the reduction of self-sufficiency of
chronically ill in both developing and developed countries 1.
The first half of the 90s, thanks to the work of the Harvard
School of Public Health and its application by the WHO,
brought about a new comprehensive framework for the
evaluation of morbidity, mortality and also self-sufficiency
of chronically ill called “Burden of disease” (or “disease
burden”) 2.

The new combination of years of life lost due to pre-
mature death  and years of life lived in less than full health.

CVD represents an illness which leads to an average of
9.3 years lost due to premature death or disability in devel-
oped countries 2. In comparison with other diseases, CVD
has one of the major socioeconomic and health impacts on
society. The concept of the Disease Burden (DALYs) with-
out doubt becomes the basis of the new approach to the for-
mulation of health policy priorities, both in the field of medi-
cine and health promotion 1.

The question is how, in the current practice of the
Czech health policy discussions, we manage to orientate the
action of risk groups, patients and doctors to the control of

risk factors on one hand, and to the treatment of acute stroke
and particularly the care about chronically ill patients after
acute phase (if the model of care about chronically ill is effi-
cient) on the other one.

International trends in morbidity and mortality
from cerebrovascular disease

Research on the incidence, prevalence and mortality of
stroke is based on a various data sources (hospital´s patients
database, data from the acute care, demographic data on spe-
cific mortality, epidemiological studies) 3–11. Opportunities
for the comparison of these data are complicated by meth-
odological differences, diversely defined age groups, but also
by the uncertainty about the reliability of the diagnosis with
the definition of stroke by the WHO 12. The need for the reli-
ability and consistency of methodologies, including age-
standardized data, arise especially when we want to observe
the long-term developmental changes 7. Current epidemiol-
ogical values of age-standardized incidence of stroke for
people younger than 55 years, range from 4.2 to 11.7 per
thousand per year (Figure 1). Actual values show significant
differences depending on the observed territorial units. The
average age of patients with stroke is about 70 years for men
and about 75 years for women. More than half of the cases of
stroke occur at the age below 75 years 7.

While in younger age groups we can observe the de-
cline of emergence of CVD, in older age groups there is a
stabilization or increase in the incidence. Differences (varia-
tion in the incidence, prevalence and mortality) are also ob-
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served in accordance to the ethnicity of specific groups,
where we can see also the similarities in the policies of pre-
vention, but also in their economic conditions. As the deter-
minants of these differences, we can consider the quality of
the acute care and the prevention of risk factors 6.

Fig. 1 – Standardized specific cerebrovascular disease
(CVD) mortality in all age-groups – comparison of the Czech

Republic (CR) and EU15 (before accession) 12

The publications of the Center for Disease Control in
the USA are a global perspective on the development of the
overall burden of disease of CVD, including the review of
the situation on the level of effectiveness of risk factors con-
trol 13. The data (large correlation maps appended with
graphs) are available on the WHO site 12. The values of the
years of life lost due to premature death or due to disability
(measured by the index DALYs) range in the North America
and Western Europe below 5. The values for the Central and
Eastern Europe along with the values for the countries of
North Africa vary from 5 to 9. The worst situation is in Rus-
sia and in some Central Asian states like Kazakhstan (values
greater than 15). The values from 10 to 14 are found in Af-
rica and South America, China and India 14. A global ap-
proach to the differences in morbidity and their determinants
have become an important stimulus for research and formu-
lation of strategies focused on the solution of these problems.
In the context of demographic change in developed countries
and under the existing conditions of combined risk factors,
we can expect the increase in the number of diseases in the
group of CVD.

The EUSI Report (2003) 15 states that the main causes
of disability (of DALYs), for men aged 49–69 are tuberculo-
sis (TBC) at the first place with a value of 9.3, then coronary
heart disease (CHD) with 7.6 and CVD with 6.7. At the age
over 60 years, CVD is the first cause (13.8), at the second
place is CHD with 11.7 and at the third place is chronic ob-
structive pulmonary disease (CHOPD) with 9.6.

For women, stroke is the main cause of DALYs in both
age groups: age 49–69 years: 1. CVD (8.7), 2. TBC (5.6), 3.
CHD (4.7); age over 60 years: 1. CVD (16.5), 2. CHD
(11.6), 3. CHOBPN (8.1).

Taking into account the available data, partial studies
and review articles, it is clear that the importance of the epi-
demiology of stroke was more underestimated in the past in
comparison with controlled clinical experiments. Disparities
in the methodological approaches lead to the need for greater
attention to this issue within the neurological community. An
example of this approach is the publication of Feigin and
Bennett in 2007 7.

Mortality and morbidity from cerebrovascular
disease in the Czech Republic

In the Czech Republic (CR) the accurate epidemiol-
ogical data on stroke are missing. The value of mortality on
stroke in the population aged under 65 years doubled in
comparison with the countries of Western and Northern
Europe, with a maximum values for men in the category of
45–65 years (National Cerebrovascular Program). In the
upcoming decades the increase in the incidence of stroke is
expected, due to the increase of the percentage of elderly
population (in Europe it is expected that the elderly would
represent about 30% of the population). But the charts of
the development of specific stroke mortality in the CR in
comparison with EU15 shows that the trend of future de-
velopment is promising. The CR has the opportunity to
reach the level of developed European countries in 2015
(Figure 2) 4, 16, 17.

Fig. 2 – Standardized specific cerebrovascular disease
(CVD) mortality in the age-group 0–64 years – comparison
of the Czech Republic (CR) and EU15 (before accession) 12

The development of standardized mortality of cerebro-
vascular and coronary heart disease in the CR during the 90s
was favorable in both the age group from 0 to 64 years, and
in all age groups with the exception of the standardized
mortality rate for cerebrovascular disease in all age groups in
2000–2005, when there was a significant decrease in the sus-
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pension of the decline of mortality and thereby a “delay” in
the process of achieving the EU15 level. A vulnerable group
includes in this case patients older than 64 years. The ques-
tion is what factors participate in this problematic difference
in mortality in the CR in comparison with developed EU
countries 16.

Strategy for prevention and treatment of stroke

Strategy for prevention and treatment of CVD is dis-
cussed internationally within several scientific disciplines,
which are primarily focused on different subjects. Medical
disciplines such as neurology and cardiology and the corre-
sponding professional society in the US, Europe or in CR
formulated in the last 20 years a number of recommendations
(guidelines) to which are subsequently incorporated new re-
search findings. In the US the synthesis of recommended
procedures for treatment and prevention of stroke is available
freely on the Internet 18. Since the early 90's some parts of
these recommendations have been published in Stroke jour-
nal. It is a joint production of professional cardiological soci-
ety (American Heart Association – AHA) and professional
society for stroke (American Stroke Association – ASA).
The volume of financial resources in this area clearly ex-
ceeds the resources spent in Europe and that is what also de-
termines the difference in the production of new findings. In
the US, the tradition of research on health services is more
open than for example in the CR and the results are com-
monly used for further upgrade of health care provision.

The European strategy of CVD treatment has been the
subject of quite intensive professional discourse since the
early 90´s, which has been repeatedly summarized 19. Rela-
tively detailed informations about this development are
regularly published in the journal Cerebrovascular Diseases.
Helsingborg declarations 20 arose on the basis of consensus,
roofed by the WHO. The Declaration of 2006 is divided into
five main areas (organization of care for patients with stroke,
acute care management, prevention, rehabilitation after
stroke, evaluation of achievements and quality). Helsingborg
declaration of 2006 sets out the objectives for Europe till
2015. These goals apply to all patients after CVD. However
this declaration does not contain direct links to the publica-
tions in professional journals and books so the targets rather
show the direction of useful action. The representatives of pa-
tients were also involved in the process of creation of the decla-
ration. Taking into account the need of multidisciplinary ap-
proach, the “roof making strategy” of the WHO creates an im-
portant opportunity for mutual meetings of both the representa-
tives of the medical disciplines and of public health and health
promotion. From the formulations in the Helsingborg Declara-
tion it is clear that there exists an opportunity for cooperation of
multiple disciplines, the cooperation that may lead to a signifi-
cant reduction in burden of CVD.

In Europe, more detailed information how to deal with
stroke are the subject of Guidelines for Management of Is-
chaemic Stroke and Transient Ischaemic Attack. This
document was formulated by the European Stroke Initia-
tive. We can compare this activity to the American AHA

and ASA. The European recommendations for the treat-
ment of stroke are formulated on 80 pages and accompa-
nied by a list of about 400 scientific references. In this re-
spect it is comparable to the production in the US, but it is
clear that in the US the relevant documents are not only
larger and more numerous, but also supported by more de-
tailed arguments. It is interesting that in the document of
the European Stroke Strategies (ESO) 2009 there is the in-
tention of harmonization of the treatment and prevention of
CVD recommendations of the WHO, ESO and national in-
stitutions is declared.

Compared with the two above-mentioned approaches,
the situation in the CR is more modest. On the site of the
Cerebrovascular Section of the Neurological Society of JEP
(Czech Medical Society of Jan Evangelista Purkyn ) the Na-
tional Cerebrovascular Program is available, which is not,
however, defined in terms of time. We can only expect that it
was created in 2003, because it refers to the Helsingborg
Declaration of 1995 and there are no references to the Euro-
pean Stroke Initiative in 2008. This document does not con-
tain links to literature and its attachments are not accessible
for the public user. There is no indication if the presented
data are age-standardized or not so the validity of the even-
tual international comparison is doubtful.

Professional discourse concludes that in this area there
are relatively adequate knowledge resources, including the
availability of required data. The problem and challenge is
still a difference in the level of quality, organization and ac-
cessibility of health services, or activities in health promo-
tion (according to the MONIKA research 21, the CR does not
manage to control the risk factors, which could be seen as a
deficit and a challenge).

A key task of the future strategy for Europe is to resolve
how we could reduce the health gaps between countries. Pa-
tients with stroke should be treated in specialized centers
with stroke units (Stroke Unit Trialists Collaboration, 1997).
Minimum requirements of such centers include continuous
availability of CT (X-ray computed tomography), the pres-
ence of neurologists and other physicians able to treat these
patients, the presence of professional staff and adherence to
guidelines for providing care and treatment. Centers and
units for such patients are not the only prerequisite for the
treatment of patients with stroke. The optimal functioning of
the whole system is possible only on the basis of available,
well-established and functioning network, which would sent
patients to subsequent specialized centers and rehabilitative
facilities. The collaboration with general practitioners in the
fields of primary and secondary prevention is an apparent
condition. If the care should be optimal, it is absolutely es-
sential that all the patients with stroke are immediately trans-
ported to hospital which can provide adequate care. The pa-
tients benefit most from the care on stroke units. Patients in
critical condition must be placed onto the resuscitation unit
(European Ad Hoc Consensus Group, 1997). The recom-
mendations of the Stroke Council of the American Heart As-
sociation and the European Ad Hoc Group Consensus imply
that in the acute phase of stroke, it is necessary to sort pa-
tients according to their clinical condition.
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Situation in the Czech Republic, the existing
problems in organization in stroke care

Organization of care for patients with cerebrovascular
diseasis regulated Bulletin No. 2/2010 of the Ministry of
Health of the Czech Republic. The Bulletin provides mate-
rial, technical and staffing complex of cerebrovascular stroke
centers and centers that make network of devices that are
able to provide acute and follow-up care to patients with
cerebral vascular events. The reason for the existence of a
network of healthcare facilities – complex cerebrovascular
centers (KCC) and stroke centers (IC) is that from January 1,
2011 it is a necessity that all patients with acute stroke are
transported to the nearest medical facility (IC KCC), which
meets the personal and material conditions for the provision
of acute and subsequent treatment. The network is designed
on the principle of availability of acute recanalized therapy
(systemic thrombolysis or endovascular therapy) within the
IC or the KCC indicated for each patient with stroke. Ac-
cording to the experts, only the strict centralization of acute
care with a concentration of trained personnel and material
conditions will achieve an increase in percentage of patients
treated with systemic intravenous thrombolysis in the acute
stage of cerebral infarction. In 2007, in the Czech Republic,
only 4,3% of all patients with ischemic stroke were
treated 22.

For the survey of care organization, we chose the case
method in which we created and  used questionnaires for the
patients. At the beginning of the questionnaire the informed
consent was included of the interviewed citizen. The first
part of the questionnaire consists of basic information about
the person, education, work activities, social and economic
determinants of health. The second part contains personal
and family risk factors involved in stroke disease. The third
part relates to lifestyle and diet before the onset of the dis-
ease. The fourth part contains questions about the course of
the disease, immediate treatment, postacute treatment, reha-
bilitation and other outpatient treatment. The fifth part of the
questionnaire contains the questions of related to the patient's
health condition at present, including mental health, satisfac-
tion with life, assessing the degree of addiction, lifestyle and
diet. At the end there is an open question, which constitutes
the patient to express his feelings, comments, etc., which
could not be divulged in the questionnaire questions. Com-

ments, suggestions and feelings to communicate both by the
patients and relatives, who were with a patient at home care
and home health care nurse who regularly visits the patient
and long-term home.

The patients are selected from a database Rehabilitation
Institute, praise, Prague, which is focused on patients after
stroke. The patients are moved to Rehabilitation Centre (RS)
for acute beds after the first attack of stroke, or from home to
after-care and rehabilitation (rehab) which is already at a
later stage. In this way we can gain valuable information
about the following services: information about the chain
postacute care-home care, secondary prevention (general
practitioner, specialist). During patient’s stay in the RS we
can detect contrast and continuity of care-postacute-acute
care, including widespread and specialized rehabilitation for
patients after stroke.

Conclusion

The treatment of acute stroke in the Czech Republic
may be on a bed of internal or neurological department. This
selection is determined by general medical conditions. The
network of stroke centers should be easily accessible to
every  patient. Timely transfer of  patients to the intensive
rehabilitation is limited by the capacity and their helth con-
dition. Intensive rehabilitation homes are often not able to
také care of more severely disabled patients (insufficient
number of nursing staff and failure to adapt the rehabilitation
program for elderly or severely disabled patients). Acute and
individual medicine in the Czech Republic is currently at the
same level as in EU countries. Preventive and risk factors of
control are not satisfactory. There are several reasons. Or-
ganization and coordination of services: primary care – acute
medicine – secondary care, do not usually work. The popu-
lation is not sufficiently informed about the importance of
prevention and control of risk factors. All these factors in-
crease the incidence of stroke. Sufficient long-term care and
rehabilitation, as well as well-coordinated secondary preven-
tion are often after hospitalization for acute bed. Prevention
and control of the determinants of health requires greater co-
operation and stronger social relations to economic and so-
cial factors of the disease. These parameters indicate that so-
cial cooperation in public and social policy is necessary for
effective results.
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Introduction

A trend of hypertension occurrence in patients with
rapid resting heart rate (RHR) was observed more than six
decades ago 1. Since then, the role of rapid RHR in cardiovas-
cular and total mortality has been proved in the general popu-
lation and in the population of patients with cardiovascular
diseases 2–9. However, it remains controversial whether RHR
could be accepted merely as one of the well-known risk factors
of development of cardiovascular diseases (arterial hyperten-
sion, hyperlipidemia, smoking, obesity).

Epidemiological data associating RHR and the
outcome in the general population and the
population of cardiovascular patients

Many clinical or epidemiological studies have shown
that RHR is an independent risk factor of total and cardio-
vascular mortality 2–5. Dyer et al. 2 revealed statistically
significant relationships between RHR and both cardiovas-
cular mortality and total mortality in men followed for 15
years in the Chicago People Gas Company study and for 17
and 5 years, in the Chicago Western Electric Company
(n = 1,899) and Chicago Heart Association Detection Proj-
ect (n = 5,784) respectively. RHR was also an independent
risk predictor of sudden death, even when other cardiovas-
cular risk factors, such as age, blood pressure, total blood
cholesterol, smoking and body weight, were taken into ac-
count in a multivariate analysis. A significant relationship
was also found in the Framingham study between a high
RHR and increased rates of cardiovascular mortality, coro-
nary heart disease and sudden death both in men and
women followed for 30 years 3.

Jouven et al. 4 tested the hypothesis that abnormal heart
rate profile was associated with the risk of sudden death
during stress and recovery phase. The study included 5,713
asymptomatic working men aged 42 to 53 who were fol-
lowed for 23 years. They found that the risk of sudden death
in acute myocardial infarction was increased in patients with
RHR higher than 75 beats per minute (bpm) (RR 3.92; 95%
CI: 1.91–8.00).

The evidence that rapid RHR is an important predictor of
cardiovascular and total mortality in middle-aged people was
followed by studies which detected its adverse effect in the
group of elderly. Namely, Palatini et al. 5 showed, in a sample
of 763 men and 1,165 women older than 65 years of age, dur-
ing a 12-year follow-up, that the increased RHR was a con-
vincing predictor of cardiovascular mortality in elderly men.

The above mentioned researches showed that RHR and
profile of heart rate in stress were the predictors of cardio-
vascular mortality in men. Some studies excluded women,
others obtained inconsistent data, so the relationship between
RHR and cardiovascular and cerebrovascular events in
women has long been unknown. The dilemma about the re-
lationship between RHR and cardiovascular and total mor-
tality in women was based on two contradictory facts. On
one side, there is the fact that the average life expectancy in
women is slightly longer and the other fact is that RHR in
women, even after adjustment to age, is from 2 to 7 bpm
higher than in men. Tverdal et al. 6 in a large cohort study,
which included 180,353 men and 199,490 women aged 40 to
45 with no history of cardiovascular disease and diabetes,
confirmed the previous findings and resolved the dilemma
about the impact of gender on the relationship between RHR
and cardiovascular morbidity and mortality. However, they
found that the correlation between cardiovascular mortality
and RHR was still weaker in women.
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A more recent study of Hsia et al. 7 has shown that
RHR was a predictor of coronary events in women inde-
pendently of physical activity and conventional risk factors.
They emphasized that the correlation between rapid RHR
and coronary events was stronger in women aged between 50
and 64. At the same time they showed that RHR was not a
predictor of stroke in women.

Increased RHR is not only a significant predictor of total
and cardiovascular mortality in healthy population, but also in
patients with suspected or proven coronary artery disease.

Diaz et al. 8 analyzed the influence of heart rate on car-
diovascular morbidity and mortality during 15 years in
24,913 patients with suspected or proven coronary artery
disease, who were included in the Coronary Artery Surgery
Study registry. They found that rehospitalizations due to car-
diovascular diseases were more frequent in patients with
RHR higher than 77 bpm independently on other risk factors
in comparison with patients with a lower heart rate. The
RHR was associated with body weight and progression of
coronary artery atherosclerosis and it was an independent
predictor of plaque rupture.

Hjalmarson et al. 9 followed 1,807 patients from the
second day after myocardial infarction on to the end of the
first year in order to determine the impact of RHR on total
postinfarction mortality. Intra- and extra-hospital mortality
correlated with RHR. The total mortality of patients whose
heart frequency on admission was between 50 and 60 bpm
was 15%, but 41% for those whose frequency was greater
than 90 bpm and even 48% in patients with frequency over
110 bpm. They found that cumulative mortality of the pa-
tients with heart failure ranged from 60% to 68% depending
on the admission heart rate.

The goal of INVEST study was to determine the rela-
tionship between RHR and adverse outcomes in patients with
coronary artery disease treated for hypertension 10. In con-
trast to previous studies which revealed a linear relationship
between RHR and total cardiovascular mortality, this study
found a J-shaped relationship. More precisely, the study
noted an increase of risk in patients with relatively low RHR.
This relationship was shown in the studies that included
high-risk patients with isolated systolic hypertension, unsta-
ble angina and men with acute myocardial infarction without
ST elevation 11–13.

Framingham Heart study confirmed that RHR was an
independent predictor of total and cardiovascular mortality in
patients with arterial hypertension 14. The new analysis of the
results of the study VALUE identified that most of the risk
occurred in patients with arterial hypertension and with heart
rates of 79 bpm or more. There was an increase of the pri-
mary end point in the highest quintile of heart rate (  79
bpm) compared with the lower four quintiles. The annual in-
cidence of new primary-end-point events in the highest
quintile (compared with the lower four) was 30% higher in
the first year of the study, 55% higher in the second, 55%
higher in the third year, 52% more in the fourth, and 46%
greater in the fifth year of the study. A similar trend was seen
throughout the trial of the heart failure and sudden death
components of the end point 15.

Palatini et al. 11 showed that the rapid RHR was a pre-
dictor of mortality in elderly patients with isolated systolic
hypertension. This research undoubtedly proved that the
clinical method of measurement of heart rate, which was ap-
plied in almost all these studies, was equally precise as heart
frequency obtained by ambulatory 24-hour holter monitoring
of ECG. In fact they found a similar predictive power of the
heart rate obtained by these two modalities.

Pathophysiologic mechanisms that connect rapid
heart rate, atherosclerosis and cardiovascular
diseases

In order to explain the role of rapid RHR in the devel-
opment of endothelial dysfunction and atherosclerosis, it is
important to know to which hemodynamic forces arterial
wall is exposed. These forces include flow-generated shear
stress which is tangential and produced by the friction of
blood flow on the endothelial surface and blood-pressure-
induced tensile stress that is circumferential and represents
the blood-pressure derived force imposed on the circumfer-
ence of the arterial wall. Accelerated heart rate increase the
magnitude and frequency of tensile stress on arterial walls,
which prolongs exposure to oscillatory shear stress 16. In-
creased tensile stress directly induces endothelial injury and
increases permeability for low density lipoprotein (LDL) and
inflammatory mediators.

Rapid RHR intensifies pulsatile movement of the heart
and periodically changes geometry of the coronary artery, af-
fecting the local hemodynamics. These processes lead to ad-
ditional structural and functional changes of coronary artery
endothelial cells, which leads to atherosclerosis 17.

In addition to small diameter arteries, rapid RHR also
affects large elastic arteries. Moderate tachycardia (over 100
bpm) increases blood pressure and tensile stress and can
promote endothelial injury and wall stiffness 18. It has been
proved that one of the consequences of RHR increase in
mice, provoked by electric pacing, was progressive reduction
in arterial compliance and distensibility 19.

Accelerated RHR reflects, but also contributes to car-
diovascular pathology 16. Increase in RHR affects the con-
traction-perfusion matching that determines the myocardial
supply and function. In a healthy heart, increased metabolism
due to increased contractile function, results in increased
myocardial blood flow and increased oxygen consumption.
In the presence of coronary artery disease perfusion-
contractile discrepancy is reflected in the areas with inade-
quate blood supply. When coronary flow cannot suffice,
contractile and diastolic functions in the affected areas are
reduced. Increase in RHR results in not only the increase in
oxygen consumption but also in the reduction of diastolic
perfusion time and damage of collateral perfusion supply.
This imbalance may promote ischemia, ventricular arrhyth-
mias, and ventricular dysfunction, i.e. acute coronary artery
event, heart failure and sudden death.

Under the circumstances of the previously present
changes of shear and pulsatile stress endothelium addition-
ally releases growth hormones (transforming growth factor
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beta and insulin-like growth factor 1?) and vasoconstrictive
peptide (endothelin), which is associated with the increased
platelet aggregation and relative deficiency of NO synthesis 17.

Prolonged rapid RHR causes increase of noradrenaline
synthesis in the heart and the circulating level of noradrena-
line is on the increase. This increase in sympathetic activity
may have a direct cytotoxic effect, increase apoptosis and
contribute to ventricular remodeling 19.

In patients with stable angina pectoris or previous myo-
cardial infarction, the reduced supply of O2 can be also
caused by vasoconstriction, which is detected in the experi-
mental conditions of accelerated heart rate 19.

In patients with stable angina the occurrence of ische-
mia is affected by RHR and stress duration. Patients with
RHR higher than 80 bpm have two times higher prevalence
of ischemic episodes than those with RHR lower than 70
bpm. Experimental studies showed that RHR is not only im-
portant for the occurrence of ischemia but it also may be a
trigger for the occurrence of rhythm disturbances 19.

The relationship between RHR and the left ventricular
dysfunction was indirectly confirmed in the case of an ani-
mal model. Surgically caused mitral insufficiency with con-
sequent left ventricular dysfunction in dogs was ameliorated
with the use of beta blockers 20.

Benefits of pharmacological reduction of heart rate

Two groups of drugs, based on application over dec-
ades, have proved their unequivocal role in the reduction of
RHR. These medications are beta blockers and non-
dihydropiridines.

The influence of beta-blockers on the reduction of RHR
and mortality of patients with acute myocardial infarction
and heart failure have been previously confirmed 19–22. Data
analysis of six studies which included 1,427 patients with
acute myocardial infaretion showed that infarction size re-
duction in beta-blocker group of patients was in direct rela-
tion with the reduction of heart rate 21. The analysis of 11
placebo-controled trials showed that there was a significant
correlation between the long-term use of beta blockers after
acute myocardial infarction and the reduction in RHR and
mortality 22.

A meta-analysis of randomized clinical trials which in-
cluded patients with previous myocardial infarction sug-
gested that the benefit from the application of these two
groups of drugs was proportional to the reduction of RHR.
This meta-analysis showed that the reduction for each 10
beats per minute reduced the relative risk of cardiac death by
30%, the risk of sudden death by 30% and the risk of all-
cause mortality by 20% 23.

In patients with stable angina, later appearance of is-
chemia during the stress test, correlated with the reduction of
heart rate during the test 19.

Numerous studies confirmed the relationship between
the reduction of RHR and outcomes in patients with heart
failure. A recent meta-analysis of 35 studies which included
patients with chronic systolic heart failure (n = 22,926) found
a strong correlation between RHR and analyzed all-cause

mortality (p = 0.004), and also between the change in RHR
and the change in the left ventricular ejection fraction
(p < 0.001) 23. As a result, it was suggested that RHR lowering
effect of beta-blockers was a major contributor to the clinical
benefit associated with these agents. A study of 152 patients
with heart failure who were receiving beta-blocker therapy
showed that higher beta-blocker doses provided additional
clinical benefits among patients with persistently elevated
RHR 24. These results suggest that the magnitude of reduction
in RHR may be more important than achieving the target dose
of beta-blocker therapy in patients with heart failure 24.

Whether to use beta-blockers as first-line agents in the
treatment of arterial hypertension is a dilemma that has
marked the last decade. Opinions about the role of beta-
blockers in the reduction of RHR in patients with arterial hy-
pertension are divided. Despite the lack of data about the re-
duction of RHR in patients with arterial hypertension, Consen-
sus Document of the European Society of Hypertension sug-
gests that, "heart rate reduction by antihypertensive agents
may have beneficial effects" 25. However, Bangalore et al. 26

have found quite the opposite effect. Meta-analysis of 60,000
patients included in 9 major clinical trials which determined
the effectiveness of beta-blockers in the treatment of arterial
hypertension showed that greater RHR reduction increased the
risk of cardiovascular events 26. The benefit of drug-induced
bradycardia was less beneficial than bradycardia generated
spontaneously because of the dyssynchrony of the reflected
pulse wave and the outgoing pressure wave. The pulse wave
dyssynchrony explains the beta-blocker-hypertension paradox.
Hypertension paradox and pseudoantihypertensive effect of
beta-blockers were examined in patients who were receiving
atenolol, so these conclusions could not be unconditionally ac-
cepted, especially since we know that beta-blockers with
vasodilatative effects equally effectively reduce the brachial
and central pressure in the aorta.

The new specific RHR-lowering agent-ivabradine acts
directly on the sinoatrial node by inhiting the If current of car-
diac pacemaker cells, not affecting other cardiac ionic currents
when used in therapeutic concentrations. The study BEAUTI-
FUL which included patients with coronary artery disease and
the left ventricular systolic dysfunction showed the risk reduc-
tion of the coronary heart disease by 22%, of fatal and non-
fatal myocardial infarction by 36% and the need for revascu-
larization by 30% 27. It is also expected that trials which are
ongoing or will be conducted will prove cardioprotective effi-
cacy of ivabradine in other cardiovascular diseases.

Conclusion

It is evident that RHR represents a strong predictor of
mortality in the general population and in patients with arterial
hypertension, coronary artery heart disease and heart failure.
However, the dilemma whether rapid RHR is just a predictor
or a risk factor still remains. In clinical practice, RHR has not
been accepted as a classic cardiovascular risk factor. The gap
between the epidemiological data and clinical practice can be
explained by the fact that the clinical benefit of RHR reduction
has not been proved in non-cardiologic patients.
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– case report
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Miloš Velinovi *†, Mile Vraneš*†, Biljana Obrenovi -Kir anski*‡, Svetozar
Putnik*†, Aleksandar Miki *†, Dragutin Savi *†, Radmila Karan§†, Nataša

Kova evi -Kosti §†

*Faculty of Medicine, University of Belgrade, Belgrade, Serbia; †Clinic of Cardiac
Surgery, ‡Clinic of Cardiology, §Center for Anesthesiology and Reanimation, Clinical

Center of Serbia, Belgrade, Serbia

Abstract

Introduction. Heart injuries can be classified as penetrat-
ing and non-penetrating (blunt). Penetrating wounds are
usually caused by stabbing with a piercing object, weapon
or projectiles – missiles. The right atrium is damaged in
most cases, because of its anatomical position – making the
most of the anterior side of the heart. Morbidity caused by
stabbing injuries to the heart is 20%–30%, while piercing
wounds cause 30%–60% of deaths. Case report. A 28-
year-old patient was admitted to our clinic with acute is-
chemia of the extremities. Angiography revealed a bullet in
the right common femoral artery, occluding it. The patient
denied having any piercing or shooting wound to his leg,
but he said that four years before he had been shot to his
chest. Echocardiography revealed an atrial septal defect of
secondary type. An event reconstruction revealed that, four
years after shooting, the bullet was displaced from the heart
to the right common femoral artery. Conclusion. This
case report is unique because of the rare type of injury,
time that passed from the injury, the way bullet entered the
artery (via atrial septal defect) and especially the success of
both surgical procedures (embolectomy and repair of atrial
septal defect).

Key words:
wounds, penetrating; embolism, paradoxical; heart
septal defects; leg; diagnosis; embolectomy; treatment
outcome.

 Apstrakt

Uvod. Povrede srca mogu biti penetrantne (probojne) i ne-
penetrantne (tupe). Penetrantne povrede su naj eš e izazvane
ubodnim ranama šiljatog oružja ili oru a i projektilima. Naj-
eš e je povre ena desna komora, pošto ona zauzima ve i

deo prednje strane srca. Smrtnost kod ubodnih rana srca je
20–30%, a kod prostrelnih 30–60%. Prikaz bolesnika. Bole-
snik, star 28 godina, primljen je u kliniku sa znacima akutne
ishemije ekstremiteta. Angiografski je utvr eno da se u desnoj
zajedni koj femoralnoj arteriji nalazi puš ano zrno koje je
okludiralo arteriju. Bolesnik nije imao nikakvu prostrelnu, niti
ustrelnu ranu u predelu noge. Od bolesnika je dobijen anam-
nesti ki podatak da je etiri godine ranije imao ustrelnu ranu u
predelu grudnog koša. Ehokardiografski pregled je ukazao na
postojanje atrijalnog septalnog defekta tipa secundum. Rekons-
trukcijom doga aja utvr eno je da je puš ano zrno nakon e-
tiri godine od povre ivanja dospelo u zajedni ku femoralnu
arteriju. Zaklju ak. Embolija femoralne arterije puš anim
zrnom koja je nastala kod prikazanog bolesnika predstavlja
svojevrstan raritet u pogledu dugog vremena koje je proteklo
od ranjavanja, na ina dospevanja metka (preko atrijalnog
septalnog defekta) i, posebno, uspeha obe hirurške interven-
cije (embolektomije i korekcije atrijalnog septalnog defekta).

Klju ne re i:
rana, penetrantna; embolija, paradoksalna; srce,
septum, defekti; noga; dijagnoza; embolektomija;
le enje, ishod.

Introduction

Heart trauma presents one of the most serious and of-
ten fatal conditions in cardiac surgery. The first heart
trauma described was by the Egyptians 5,000 years ago in
the Edwin Smith Surgical Papyrus. Heart injuries had al-

ways and still do present a great challenge for surgeons and
other doctors 1.

The number of heart injuries has grown widely over the
years mainly due to the growing number of traffic and in-
dustry accidents, increased violence with the use of fire
weapons. The frequent use of invasive cardiology procedures
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in every day clinical practice has also led to the increased
number of heart injuries. In the USA, heart injuries became
the third cause of overall mortality, after malignant and car-
diovascular diseases, about 30,000 people die every year due
to injuries of the heart and large blood vessels, which ac-
counts for 25% of all deadly injuries 2, and nearly 10% of
these die from the penetrating heart injuries 3.

The first successful suture of the stabbing wound of the
heart was performed in Germany by Billroth’s assistant L.
Rhen in 1896, while the first successful treatment of the
heart wound in the USA was performed by Hill in 1902 4, 5.

Case report

A 28-year-old patient was admitted to our clinic with
the acute ischemia of the right leg. He complained of pain,
loss of motor activity and sensibility, which developed sud-
denly few hours prior to admission. Clinical evaluation re-
vealed a cold, pulseless leg, with the loss of motor activity
and sensibility. A pedal pulse, as well as popliteal and femo-
ral pulse, could not be palpated. Cardiac examination showed
no atrial fibrillation, personal history did not reveal any car-
diac morbidity.

Due to unknown etiology of ischemia, angiography was
indicated, which revealed a bullet in the right common femo-
ral artery (Figure 1). There was no penetrating bullet wound

of the leg. The patient said that he had been wounded four
years ago at the battlefield, that is, he had been shot by a
sniper to the right side of the chest. He was then admitted to
the army hospital and treated for the right hemothorax, which
was subsequently drained. During his hospitalization, the
chest x-ray disclosed the bullet (Figure 2). After the drainage
of the hemothorax, patient was feeling well and discharged.
Now, four years after the shooting, he was admitted for the

acute ischemia of the right leg, and an angiography revealed
a bullet in the right common femoral artery. By the time-
event reconstruction we concluded that the bullet entered the
brachiocephalic vein, and then reached the right atrium
through the superior vein cava. The transthoracic echocardi-
ography showed the atrial septal defect type secundum, so it
was evident that the bullet passed through the atrial septal
defect, entered the left heart and was dislodged to the right
common femoral artery. The bullet was in the heart 4 years
before and it caused paradoxal embolization of the right
common femoral artery.

Following admission, surgical embolectomy of the
bullet from the right common femoral artery was performed,
and 10 days after embolectomy, an atrial septal defect was
repaired on-pump using the patch technique. The recovery
was uneventful and the patient was discharged.

Discussion

The incidence of heart trauma has increased eight times
in the past 30 years. About 70% of penetrating injuries are
caused by stabbing, out of which 11% are alive at the arrival
to hospital. The use of firearms is the cause of 30% of heart
injuries, and about 40% of gunshot wound victims come to
hospital alive 1, 4–6. Due to the anatomical position of the
heart, penetrating injury affects the right ventricle in 40%–
45% of patients, the left ventricle in 30%–35%, the right
atrium in 15% and the left atrium in 5% 3.

Clinical presentation of penetrating heart injuries in-
cludes hypovolemia due to bleeding and sings of cardiac
tamponade (hypotension, elevated central venous pressure
and muffled heart sounds) 7. Some of the patients with pene-
trating injuries do not have symptoms that point to cardiac
involvement 8, especially when patients are as young as our
patient was, doctors do not consider the possibility of a heart
problem. Therefore, prompt and adequate diagnostics and
surgical intervention are essential. Preoperative diagnostics
depends on hemodynamic stability of the patient, i.e. ade-

Fig. 1 – Angiography: the bullet in the common femoral
artery

Fig. 2 – Chest radiography: a bullet in the heart
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quate diagnostics is possible only in hemodynamically stable
patients, while unstable patients, with growing hemothorax,
heart tamponade, or active bleeding require urgent thoracot-
omy or medial sternotomy 1. Echocardiography, as fast, ac-
curate and noninvasive procedure, is essential in early diag-
nosis and evaluation of heart injury 7, while heart catheteri-
zation is a valuable but time-consuming diagnostic tool, and
is not necessary in the initial phase of the heart injury diag-
nostics 1. In this case report, leg ischemia of unknown etiol-
ogy led us to perform angiography, which revealed the true
cause of the problem – bullet in the artery, and then with the
time-event reconstruction and performed echocardiography
examination we were able to successfully establish proper
order of events which led to this complication and its suc-
cessful treatment. We think that echocardiographic examina-
tion is nessecery not only in all stable patients with heart in-
jures in initial assessment and planning further management,
but also in patients with chest trauma as signs of heart injury
might not be visible at the beginning.

Foreign body embolization is a rare complication of
penetrating wounds with bullets being the commonest of

them 9–11. A bullet accesses the vessel lumen either by direct
propulsion or by erosion of vessel wall. Arterial bullet em-
boli are four times more frequent than venous 12. All this
emphasizes the rare nature of our patient who had emboliza-
tion from the brachiocephalic vein through the superior vein
cava to the right atrium and then paradoxical embolization
through atrial septal defect. By now only a few similar cases
have been reported in the literature 9, 13–15.

Conclusion

This case report is unique because of the rare type of
injury and a long interval (four years) from the injury to
paradoxical embolism and surgical treatment. A bullet em-
bolus should be suspected in any patient who has a gunshot
wound without an exit wound. If by any chance the shooter
had been closer to the target – our patient – or if the bullet’s
caliber had been bigger or the bullet had entered at a differ-
ent angle, this wound would have been fatal. Fortunately, all
these unusual circumstances were in favor of the presented
patient and helped him survive.

R E F E R E N C E S

1. Velinovi  M, Velimirovi  D, Vranes M, Djukic P, Mikic A, Putnik
S, et al. Heart injuriesv – still a challenge for cardiac surgery.
The Open Cardiovasc Thorac Surg J 2009; 2: 38 42.

2. Jacobs BB, Jacobs LM. Injury epidemiology. In: Moore EE, Mat-
tox KL, Feliciano DV, editors. Trauma. 2nd ed. Stamford, CT:
Appleton & Lange; 1991. p. 92 8.

3. Harman PK, Trinkle JK. Injury to the Heart. In: Moore EE, Mat-
tox. KL, Feliciano DV, editors. Trauma. Norwalk: Appleton &
Lange; 1991. p. 127 34.

4. Crawford FA. Penetrating cardiac injuries. In: Sabiston DC, edi-
tor. Textbook of Surgery: The Biological Basis of Modern Sur-
gical Practice. 14th ed. Philadelphia: Saunders; 1991. p.
422 46.

5. Sugg WL, Rea WJ, Ecker RR, Webb WR, Rose EF, Shaw RR.
Penetrating wounds of the heart. An analysis of 459 cases. J
Thorac Cardiovasc Surg 1968; 56(4): 531 45.

6. Karrel R, Shaffer MA, Franaszek JB. Emergency diagnosis, resus-
citation, and treatment of acute penetrating cardiac trauma.
Ann Emerg Med 1982; 11(9): 504 17.

7. Duke JC. Penetrating cardiac trauma. ITACCS. Fall/Winter
2001. p. 74–6.

8. Jimenez E, Martin M, Krukenkamp I, Barrett J. Subxiphoid peri-
cardiotomy versus echocardiography: a prospective evaluation
of the diagnosis of occult penetrating cardiac injury. Surgery
1990; 108(4): 676 9; discussion 679 80.

9. Bining HJ, Artho GP, Vuong PD, Evans DC, Powell T. Venous
bullet embolism to the right ventricle. Br J Radiol 2007;
80(960): e296 8.

10. Palmen M, Bekkers JA, de Jong PL, Bogers AJJC. Bullet on the
Run: Bullet embolism to the right ventricle after abdominal
shot gun injury with bowel perforation. Surg J 2007; 2(2): 22–
4.

11. Cysne E, Souza EG, Freitas E, Machado E, Giameroni R, Alves LP,
et al. Bullet embolism into the cardiovascular system. Tex
Heart Inst J 1982; 9(1): 75 80.

12. Colquhoun IW, Jamieson MP, Pollock JC. Venous bullet embo-
lism: a complication of airgun pellet injuries. Scott Med J 1991;
36(1): 16 7.

13. Patel KR, Cortes LE, Semel L, Sharma PV, Clauss RH. Bullet em-
bolism. J Cardiovasc Surg (Torino) 1989; 30(4): 584 90.

14. Greaves N. Gunshot bullet embolus with pellet migration from
the left brachiocephalic vein to the right ventricle: a case re-
port. Scand J Trauma Resusc Emerg Med 2010; 18: 36.

15. Todori  M, Cvorovi  N, Ili  R, Simi  A, Kronja G, Jablanov J. Arte-
rial embolism caused by penetration and migration of a bullet
through the thoracic aorta. Vojnosanit Pregl 1994; 51(1):
65 9. (Serbian)

Received on October 7, 2011.
Revised on October 31, 2011.

Accepted on November 11, 2011.
OnLine-First, July, 2012.



Strana 806 VOJNOSANITETSKI PREGLED Vojnosanit Pregl 2012; 69(9): 806–808.

Correspondence to: Ivan Nikoli , Institute of Oncology of Vojvodina, Institutski put 4, 21204 Sremska Kamenica, Serbia.
Phone: +381 21 4805 569, +381 64 1849860. E-mail: nikolic.ivan@onk.ns.ac.rs

C A S E  R E P O R T UDC: 616.349-02::618.19-006-033.2
DOI: 10.2298/VSP1209806N

Uncommon metastatic site from breast cancer
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Abstract

Introduction. Breast cancer is one of the most common
malignancies in women and the main leading cause of can-
cer death. The most frequent sites of metastases from breast
cancer are bones, lungs, the central nervous system, the liver
and soft tissue. Colonic metastases from breast cancer are
rare. Case report. We presented a 70-year-old woman with
bulky obstructing lesion of sigmoid colon. A physician in
charge on our department examined the patient and past
history of breast cancer was found up. Surgery was per-
formed with removal of sigmoid colon and three of six
lymph nodes were positive.  Pathological examination, in-
cluding immunohistochemical stains, confirmed the diagno-
sis of metastatic breast cancer to sigmoid colon. The multi-
disciplinary oncology team suggested postoperative che-
motherapy. The patient received four cycles of chemother-
apy with paclitaxel followed by anastrozole. On the first
control visit no disease activity was detected. Conclusion.
In patients with the past history of breast cancer the symp-
toms of hematochezia or anemia may indicate colonic me-
tastases.

Key words:
breast neoplasms; neoplasm metastasis; colonic
neoplasms; diagnosis, differential.

Apstrakt

Uvod. Karcinom dojke jedan je od naj eš ih karcinoma kod
žena i vode i uzrok smrti od malignih bolesti. Karcinom dojke
naj eš e metastazira u kosti, plu a, centralni nervni sistem i jet-
ru. Metastaze u debelo crevo su jako retke. Prikaz bolesnika.
Prikazali smo bolesnicu, staru 70 godina, sa dijagnozom ops-
truktivne infiltracije sigmoidnog dela kolona. Lekar koji je pre-
gledao bolesnicu dobio je podatak da je bolesnica operisala
karcinom dojke. Bolesnica je operisana, ura ena je resekcija
sigmoidnog dela kolona, i od pregledanih šest limfnih vorova
u tri su se nalazila žarišta metastaza. Patološkohistološkim pre-
gledom, uklju uju i imunohistohemijsku analizu, potvr ena je
dijagnoza metastatskog karcinoma dojke u sigmoidni kolon.
Multidisciplinarni onkološki tim predložio je postoperativnu
hemioterapiju. Bolesnica je primila etiri ciklusa hemioterapije
sa paklitakselom i nakon toga nastavila terapiju anastrazolom.
Na prvom kontrolnom pregledu nisu vi eni znaci aktivnosti
maligne bolesti. Zaklju ak. Kod bolesnica sa ranije postavlje-
nom dijagnozom karcinoma dojke, sa simptomatologijom krvi
u stolici ili prisutnom malokrvnoš u treba misliti i na mogu -
nost  pojave metastaza karcinoma dojke u debelo crevo.

Klju ne re i:
dojka, neoplazme; neoplazme, metastaze; kolon,
neoplazme; dijagnoza, diferencijalna.

Introduction

Breast cancer is one of the most common malignancies
in women and the main cause of cancer-related deaths 1.
When breast cancer is diagnosed at an early stage, the sur-
vival rate is higher; however, recurrences and metastases are
quite common. Breast cancer usually metastasizes to the
lymph nodes, lung, bone, liver, and brain. There are few re-
ports of breast cancer metastasizing in the gastrointestinal
tract (stomach and small intestine) while colonic metastases
are extremely rare 2, 3. Other unusual locations of breast can-
cer metastases may include eyes, urinary bladder, and skin.

Colonic metastases from breast cancer are rare and their
nonspecific clinical presentation may be easily mistaken as a
second primary colonic carcinoma; it may impair the clinical
diagnosis and delay the treatment resulting in earlier mortal-
ity 4, 5.

Case report

At the beginning of 2010, a 70-year-old woman visited
our Institute complaining of hematochezia. The results of
blood count test and complete check-up were normal and the
result of rectal examination was negative. The findings of
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colonoscopy examination showed circumferential bulky ob-
structing lesion in sigmoid colon. It was not possible for co-
lonoscope to pass through the stenosis. Analysis of the bi-
opsy material confirmed the presence of adenocarcinoma of
the colon (HG3, NG3) (Figure 1). The patient underwent

surgery and resection of sigmoid colon with end-to-end an-
astomosis. The results of pathological examination including
immunohistochemical staining, confirmed the diagnosis of
metastatic breast cancer to sigmoid colon (CK20-, CK7-,
CK8+, CK18+, ER+, PR+). Six lymph nodes were identified
and three of them were metastatic. These findings were
similar to those of the prior breast cancer specimen (Figures
2 and 3). Cancer cells invaded the whole intestinal wall from

mucosa to the serosa and surrounding fat tissue and infil-
trated into the posterior wall of the urinary bladder. The
multidisciplinary oncology team suggested postoperative

chemotherapy. The patient received four cycles of chemo-
therapy with paclitaxel, followed by anastrozole. The first
control visit showed no disease progression.

The patients past medical history was marked by breast
exulcerated cancer in her left breast without palpable axillar
lymph nodes in 2007. Using core biopsy the following diag-
nosis was established: ductal invasive carcinoma HG 2 with
the invasion of capillaries, lymph ducts, and perineural area.
At that time, the patient was treated with four cycles of
neoadjuvant chemotherapy (5-fluorouracil, adriamycin, cy-
clophosphamide), which resulted in partial clinical response.
Chemotherapy was followed by left mastectomy and ipsilat-
eral axillary lymph node dissection and the excision of infil-
trated region of pectoralis major on June 9, 2008. Histo-
pathological examination of surgical specimen confirmed the
presence of grade II invasive ductal carcinoma (4 cm × 3 cm)
with skin invasion and 10 lymph nodes without metastases
(G2, pT4N0) and the infiltration of muscle and perineural
area. Immunohistochemistry tests for estrogen and proges-
terone receptors showed positive staining for both receptors
(Figure 4). There was no evidence of distant metastases at
the time of surgery. Multidisciplinary oncology team consid-
ered the patient to be at high risk for disease recurrence and
suggested further treatment with radiotherapy (TD 50 Gy in
25 fractions) and adjuvant chemotherapy (cisplatin, cyclo-
phosphamide, methotrexate, and 5-fluorouracil) for six
months, which was followed with tamoxifen therapy until
the beginning of 2010.

Fig. 4 – Primary breast cancer (HE, ×40)

Discussion

Metastatic involvement of the large bowel is rare. The
incidence of metastatic breast cancer involving the colon is
unknown, but an autopsy series reported the frequency of
colonic involvement of metastatic breast cancer to be 8%,
not including serosal implants 6. The disease-free interval
between primary breast cancer and gastrointestinal involve-
ment varies from synchronous presentation up to 30 years,
the median interval between diagnosis and presentation of
metastases is six to eight years 2. The symptoms may vary
from asymptomatic abdominal masses to those mimicking
ulcerative colitis 7. Anorexia, hematochezia, and positive fe-
cal occult blood testing are common presenting symptoms 4.
These non-specific findings often mimic other gastrointesti-
nal diseases such as colorectal cancer, inflammatory bowel
disease, ischemic colitis and, diverticulitis.

Fig. 2 – Breast cancer metastasis in large intestine wall;
atypical tumor cells abundant in eosonophil cytoplasm and
pleomorphic nuclei arrange in trabecular cluster (HE, ×40)

Fig. 3 – Immunophenotype of metastatic colonic cancer; estrogen
receptor+ (immunohistochemical analysis, B-SA ×200)

Fig. 1 – Endoscopic biopsy: metastatic adenocarcinoma in
the specimen of the large intestine mucus (HE, ×40)
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Differentiating primary colon cancer from metastatic
breast cancer to the colon may be challenging. In patients with
prior histories of breast cancer, second primaries of the gastro-
intestinal tract are more common than metastatic disease 8. Im-
munohistochemistry has aided in differentiating the tumor site
of origin. Hormone receptors, such as estrogen and progester-
one ones, are utilized to differentiate breast versus gastrointes-
tinal primary cancer 9, but these receptors may be positive in
20% to 28% of primary gastric carcinomas 10. The more com-
mon antigen markers include cytokeratins (CK) 7 and 20 11, 12.

In the presented case, the histological subtype of meta-
static breast cancer was invasive ductal carcinoma (IDC). In-
filtrating lobular carcinoma was found to metastasize more

frequently to the gastrointestinal tract, peritoneum, and ret-
roperitoneum than the IDC 13. Metastatic disease involving
the colon may be viewed as a systemic visceral disease,
which should be treated with chemotherapy. Pathological
analysis and repetition of endoscopy are necessary for the
early and accurate diagnosis 14.

Conclusion

Radiologists and endoscopists should pay a special at-
tention to patients with the history of lobular breast cancer
and newly identified GI malignancies that may, among other
diseases, be the metastases from breast cancer.
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Abstract

Introduction. Coloboma is a Greek word, which describes the
defect of all layers of the organ, and it can be congenital or as
the result of an injury, operation, or some disease. Congenital
upper eyelid coloboma is a rare anomaly, with the unknown in-
cidence. The size of the defect is different, but it always involves
all layers of the eyelid. This malformation is more frequent at
the upper eyelid, and unilaterally, at the junction of the medial
two thirds. Sometimes, it can also involve the eye, and may be a
component of many syndromes (Goldenhar, Fraser, Manitoba,
CHARGE, Cat eye). Case report. We are describing the case of
the upper eyelid coloboma with the rare eyebrow anomaly at the
three- month old girl, and the result of reconstruction. The baby
was treated conservatively with lubricants and overnight patch-
ing. Pentagonal excision of the defect was performed in general
anesthesia. Three layers of the eyelid were prepared: the skin,
muscle and tarsoconjunctival layer. Because of orbicularis mus-
cle malposition, reinsertion and reposition of the muscle fibres
were performed. Then, lateral canthotomy was made and the
suture of three layers of the eyelid. Catgut suture 7–0 was used
for the conjunctiva and muscle. Nylon 6–0 was used for skin
suture. Z-plasty was done on the upper part of  the pentagonal
excision in order to reduce skin tension at the suture line. The
operation lasted about 60 minutes and the hospitalization three
days. The occlusive dressing was applied for two days. The
stitches were removed after seven days. The postoperative swel-
ling of the upper and lower eyelid disappeared in five days.
There were no complications in the postoperative period. Con-
clusion. The main principle of the treatment of eyelid colo-
boma is surgical reconstruction of all layers of the eyelid, in op-
timal period, using different surgical methods, which depends
on the size of the defect. An early diagnosis is of the greatest
importance, as well as the treatment of associated anomalies.
Complications of the upper eyelid coloboma depend on the size
of the defect, presence of the eye anomalies and the method of
reconstruction.

Key words:
eye abnormalities; eyelids; coloboma; eyebrows;
reconstructive surgical procedures; treatment outcome.

Apstrakt

Uvod. Kolobom je gr ka re  koja opisuje defekt svih sloje-
va organa, a može biti kongenitalni ili posledica povrede,
operacije ili neke bolesti. Kongenitalni kolobom gornjeg o -
nog kapka je retka anomalija, sa nepoznatom incidencijom.
Veli ina defekta je razli ita, ali uvek uklju uje sve slojeve
kapka. Ova malformacija je eš a na gornjem kapku i jedno-
strano, na spoju medijalne dve tre ine. Nekada, može da
zahvati oko, a može biti i sastavni deo mnogih sindroma
(Goldenhar, Fraser, Manitoba, CHARGE, Cat eye). Prikaz
bolesnika. U radu je opisan kolobom gornjeg o nog kapka
udružen sa retkom anomalijom obrve kod devoj ice stare tri
meseca, kao i postrekonstruktivni rezultat. Beba je le ena
konzervativno lubrikantima i u toku no i primenom zavoja.
Petougaona ekscizija defekta sprovedena je u opštoj aneste-
ziji. Ispreparisana su tri sloja kapka: koža, miši  i tarzoko-
njuktivalni sloj. Zbog malpozicije orbikularnog miši a ura-

ena je reinsercija i repozicija miši nih vlakana. U injena je,
zatim, lateralna kantotomija i sutura o nog kapka u tri sloja.
Ketgut 7–0 je koriš en za suturu konjunktive i miši a, a
najlon 6–0 je koriš en za kožu. U gornjem delu ekscizione
rane ura ena je Z-plastika u cilju smanjenja napetosti kože
duž suturne linije. Operacija je trajala 60 minuta, a hospitali-
zacija  3 dana. Okluzivni zavoj bio je postavljen 2 dana. Ša-
vovi su uklonjeni nakon 7 dana. Postoperativni otok gornjeg
i donjeg kapka iš ezao je nakon 5 dana. Nije bilo komplika-
cija u postoperativnom periodu. Zaklju ak. Osnovni prin-
cip le enja koloboma o nih kapaka je hirurška rekonstruk-
cija svih slojeva kapka, u optimalnom periodu, koriš enjem
razli itih hirurških metoda, u zavisnosti od veli ine defekta.
Rana dijagnoza je od najve eg zna aja, kao i tretman udru-
ženih anomalija. Komplikacije koloboma gornjeg o nog ka-
pka zavise od veli ine defekta, prisustva anomalija o iju i
metode rekonstrukcije.

Klju ne re i:
oko, anomalije; o ni kapci; oko, defekt; obrve;
hirurgija, rekonstruktivna, procedure; le enje, ishod.
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Introduction

Coloboma, a Greek word, meaning defect is ysed for a
defect of all the layers of the eyelid. Coloboma may be con-
genital or a result of injury, operation, or some disease.

Congenital upper eyelid coloboma is a rare anomaly of
unknown incidence. The size of the defect varies, but it al-
ways involves all the layers of the eyelid. This malformation
is more frequent in the upper eyelid, unilaterally, and at the
junction of the medial two thirds. Sometimes a defect can in-
volve eye, and may be a component of many syndromes
(Goldenhar, Fraser, Manitoba, Charge, Cat eye). The main
principle of the treatment is surgical reconstruction of all
eyelid layers in optimal period, using different surgical
methods, which depends on the size of the defect. An early
diagnosis is of the greatest importance, as well as the treat-
ment of associated anomalies. Complications of untreated
upper eyelid coloboma depend on the dimensions of the de-
fect, the presence of eye anomalies and the method of recon-
struction.

We presented a 3-month-old girl with upper eyelid con-
genital coloboma and the eyebrow anomaly, and the result of
the reconstruction. The main purpose of this report was to
describe a rare, combined congenital malformation and the
patient’s condition after surgical treatment, as well a, to paint
out the importance of multidisciplinary approach in the early
diagnosis and the treatment of this anomaly.

Case report

A 3-month-old girl was referred to the Plastic Surgery
Unit by the ophthalmologist. The main diagnosis was con-
genital upper right eyelid coloboma. Coloboma was on the
medial third of the upper eyelid. The girl had ipsilateral eye-
brow hypoplasia and malposition. The rest of the physical
examination was normal. There was no family history of
similiar or other congenital anomalies (Figure 1).

Fig. 1 – A three-month-old girl before surgical treatment

The baby was treated conservatively with lubricants and
overnight patching. The pentagonal excision of the defect
was performed in general anesthesia. The three layers of the
eyelid were prepared: the skin, muscle and the tarsoconjunc-
tival layer. Because of the malposition of the orbicularis

muscle, reinsertion and reposition of the muscle fibres were
performed. Then, lateral canthotomy was made and suture of
the three layers of the eyelid. Catgut suture 7–0 was used for
the conjunctiva and muscle. Nylon 6–0 was used for skin
suture. Z-plasty was done on the upper part of pentagonal
excision in order to reduce skin tension at the suture line.
The operation took about 60 minutes and the hospitalization
three days. The occlusive dressing was applied for two days.
Stitches were removed after seven days. The postoperative
swelling of the upper and lower eyelid disappeared in five
days. There were no complications in the postoperative pe-
riod. The girl underwent a regular control by the plastic sur-
geon and the ophthalmologist. Correction of eyebrow de-
formity was recommended in a later period (Figure 2).

Fig. 2 – The result of surgical treatment after 3 years

Discussion

Congenital eyelid coloboma was first described by
Walter Eyre Lambert in 1901 considering the anomaly of the
upper left eyelid. It is supposed that this malformation de-
rives from the incomplete fusion of the mesodermal clefts
during the gestation period, under the influence of PAX2
gene 1. It is possible that many factors, such as radiation,
may have some influence on the development of the eyelid.
Upper eyelid coloboma is a rare congenital anomaly of un-
known incidence.

Grover et al. 2 reported his results of a retrospective
study which covered the period of 18 years and 51 patients
with congenital coloboma of both eyelids. Upper eyelid
coloboma was more frequent (74.5%), and defect of the eye-
lid was less than 40% in 57.9% patients. In our hospital the
incidence of this malformation is about 1 : 9000 during a 5-
year-period. There are no relevant data about sex, race and
size distribution of this anomaly. Coloboma is the most fre-
quent at the junction of the medial two thirds of the upper
eyelid, and laterally in the lower eyelid.  There are also some
reports about bilateral upper eyelid coloboma 3.

Congenital upper eyelid coloboma is sometimes associ-
ated with other anomalies. Cryptophthalmos is present in the
Fraser syndrome 4 and in Manitoba Oculotrichial syndrome
(MOTA) 5, 6. CHARGE syndrome  is described as a syn-
drome with eyelid coloboma, lip and/or palate cleft, ear
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anomaly, choanal athresia, brain and cardiovascular anoma-
lies and slow psycho- somatical development 7. Goldenhar
syndrome Oculo Auriculo Ventebral (OAV) syndrome in-
cludes upper eyelid coloboma, ear, nose, palate, lip and
mandibular hypoplasia, and eye lipodermoid cyst, as well as
strabismus 6, 8. In some cases, coloboma may involve eye
(iris, lens, choroidea, retina, optical nerve) – Cat eye syn-
drome. Nouby 9 indicated in his study that 3 out of 26 chil-
dren with eyelid coloboma had cryptophthalmos and 11 were
found with some facial anomalies, like first cleft syndrome.
Nouby made the classification of eyelid coloboma: coloboma
without cryptophthalmos, coloboma with partial cryptoph-
thalmos, coloboma with total criptophthalmos, classical
cryptophthalmos and severe cryptophthalmos (severe nose
deformities and lower eyelid ectropion). Lower eyelid colo-
boma is a rare anomaly, but it is usually a part of the
Treacher Collins syndrome.

Eyelid coloboma treatment is surgical and depends on
the size of the defect 10. A team approach is necessary for the
early diagnosis and treatment of accompanied anomalies, and
sometimes there is a need for genetics consultation. The
ophthalmological examinations of the newborn with eyelid
coloboma must include the anterior segment (symblepharon,
conjunctival caruncular malformation, keratopathy, choroidal
coloboma, eyelid lypodermoid cyst), as well as the posterior
segment (retinal and optical nerve coloboma). Computed to-
mography (CT) is reserved for Treacher Collins syndrome,
for patients with lower eyelid coloboma.

The optimal period for the operation depends on the
size of the defect. If coloboma is smaller, operation can be
delayed until the school time 11, but if the defect is larger,
operation must be done as soon as possible in order to pre-
vent corneal lesions. In the meanwhile, topical lubricants and
wet dressing are recommended. Surgical methods depend on
the size of defects, but excision and reconstruction of all
eyelid layers remain necessary. There are many surgical
methods that can be used: direct suture, local, regional and
composite skin flaps 12. Sometimes, there is a need for two-
stage operation. Skin or other flaps are necessary when the
defect involves more than 40% of the upper eyelid. The most
common methods in those cases are Cuttler-Beard, modified
Hughes technique, Tensel or modified Tensel flap and full,
thickness cross-flap from the lower eyelid.

Conclusion

We presented a very rare congenital, combined upper
eyelid anomaly.  In this case, there was no need for the use
of a flap, but we performed lateral canthotomy and Z-plasty,
because of the borderline defect size. In our opinion, the
desinsertion and reposition of the orbicularis muscle are very
important, like in cleft lip operations. Also, pentagonal exci-
sion may have some advantages on simple V-excision, be-
cause suture line is at the right angle and at the eyelid border.
Reconstruction of eyebrow deformity can be performed later,
using some of the numerous known surgical methods.
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Introduction

The Spanish Flu is a term which denotes an influenza
pandemic which emerged in 1918. This disease has numer-
ous synonyms: the Spanish Flu, La Grippe espagnole, the
Spanish Influenza and it is also possible to encounter
throughout the world such names as the Spanish Lady or
the Purple Death. The latter name resulted from the specific
skin colour in the most severe cases of the diseased, who
by the rule also succumbed to the disease, and is also at the
same time the only one which does not link this disease
with the Iberian peninsula. This name is actually the most
correct.

The disease was named Spanish due to the complex war
circumstances. Spain was not a participant in the war, thus
“the new disease” was written about freely in that country.
On the contrary, due to the strong censorship of the press of
the warring sides, very little was written about this disease.
Therefore, a wrong impression resulted from reading the
Spanish press, that the disease had emerged there first. It was
mentioned in Spain on May 22, 1918 for the first time 1. The
“ABC” Madrid journal published that a disease similar to in-
fluenza had been present in the country since the beginning
of May. A week later, the Spanish king Alfonso XIII, the
Spanish prime minister and some other members of the gov-
ernment got sick and the pandemic was named Spanish for
good *.

The Spanish Flu was also written about in the Serbian
press in May 1918. “The Serbian Newspaper” which was

––––––––––
* Giving wrong names to diseases is not a novelty in the history of

pandemics. A syphilis epidemic broke out in Naples in 1494 which was
transmitted from the New World. The French named it the Italian, and
the Italians the  French disease and only some time later did Fracastoro
name it syphilis 2.

published on Corfu, conveyed in the period May 15/28,
1918†   the writings of the French press, which discussed the
reasons for the lessening in intensity of the German offen-
sive: “In discussing the anticipated German offensive, papers
ascertain that the German infantry is still not making any at-
tempts and believe that the cause of this is either a drop in
the morale in the German army, which has already lead to ri-
ots, or an influenza epidemic, for which there are proofs that
it is strongly raging in the German army.” 3.

The information about the presence of influenza in the
German army was correct and later, even Erich Ludendorff
(1865–1937), a German military commander, wrote about
the negative impact of this disease on the German offen-
sive 4.

„The Serbian Newspaper“ wrote in the period October
23 / November 5, 1918 at the peak of the second, deadliest
wave of the pandemic:

„Various countries have been assigning the origin of this
imposing guest to each other for quite some time, and at one
point in time they agreed to assign its origin to the kind and
neutral Spain, which had been fighting off this honour just as
much as German submarines, so imposing in their search for
hospitality off Spanish shores. Finally and with great diffi-
culty, they freed Spain from this stain, as it was ascertained
that the flu had existed in Germany before it appeared in
Spain. Besides, it is absolutely not unnatural that a world war
should give a world disease, nor illogical that this disease be
started by the country which had also started the war“ 5.

It would also have been wrong to name the disease as
German. The world war brought a world disease, which

––––––––––
† It should be borne in mind that the Julian calender was used in

the Kingdom of Serbia also during World War One. The use of the Gre-
gorian calender (only for secular purposes) began on January 23, 1919 in
the newly formed state of the Kingdom of Serbs, Croats and Slovenes.
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started on the territory of another power which was to have a
determining impact on the outcome of World War One. It is
believed today that the Spanish Flu originated in the United
States of America 4. Only nowadays do we know that this
disease was caused by the influenza virus A of H1N1 anti-
genic characteristics.

The spread and consequences of the Spanish Flu

The first pandemic wave appeared in the spring of
1918, and is usually described as a mild one because of the
rare deaths. The second wave, extremely deadly, came in the
autumn of 1918. The third wave took place in the winter of
1919. The disease did not spare any part of our planet. The
disease caused death on all meridians, destroying complete
families, leaving indelible wounds on the souls of the survi-
vors. It is believed that a third of the world’s population of
that time, around five hundred million people, had a clini-
cally expressed disease. Around fifty million people died 6.
The Spanish flu claimed five times more lives than World
War One!

When American authors wish to make a striking illus-
tration of the number of victims of this pandemic just in their
country, then they say that the Spanish flu claimed more
lives than was the total of the war losses of the American
army in World War One, World War Two, the Korean and
Vietnam wars altogether 7. The high death rate was to be the
basic characteristic of the second wave. The number of
deaths is in itself scary, but the most susceptible age group
makes this disease particularly tragic. People at the height of
their vitality, aged between 20 and 40 died most frequently
of the Spanish Flu! The American neurosurgeon Harvey
Williams Cushing (1869–1939), who himself had the Span-
ish Flu, described its victims as „doubly dead in that they
died so young“ 4.

However, despite such a high death rate, there is practi-
cally nothing left of the memory of the Spanish Flu in the
collective memory of humankind. This pandemic is therefore
often called the forgotten pandemic.

The American historian Alfred W. Crosby, the author
of the book „America’s Forgotten Pandemic“ (1990), states
how many details on the Spanish Flu could be found in the
most renowned world encyclopedias. He found three sen-
tences in the Encyclopedia Britannica. In the Encyclopedia
Americana one, indicating only that the disease had killed 21
million people. The information on the number of victims
given there, is significantly below the actual number.

The 1918–1919 flu pandemic had also some other
specificities. One of them was already the three pandemic
waves in the course of just one year. It is not known which
features of the virus of that time made this possible. Another
one is the struggle of the scientists of that time to find an ef-
ficient vaccine against the Spanish Flu. Medicine had ad-
vanced tremendously following the discoveries made by
Pasteur and efficient vaccines existed already against various
other diseases, thus the hope of scientists that the discovery
of a vaccine would defeat the pandemic was not altogether
groundless.

It was believed that the flu was caused by the Pfeiffer
bacillus – Haemophilus influenzae. This wrong view about
the cause of the disease made the efforts of scientists vainly.
The suspicion about the Pfeiffer bacillus causing the pan-
demic occurred already while it lasted. Dr. Aleksa Savi
(1878–1928), wrote in 1918 about the experiments made by
the team of the French scientist Charles Jules Henri Nicolle
(1866–1936):

„By experiments made on monkeys and humans, they
determined that the disease is transmitted exclusively by se-
cretions from lungs and lung ducts of the diseased, and that
the disease is not transmitted by injecting blood taken from
patients. According to their view, the cause of the flu is such
a tiny microorganism, that it cannot be seen by the currently
available methods of observation“ 8.

Scientists were full of energy, fortitude and good inten-
tions in 1918, but also not aware of their practically hopeless
position. There are even today numerous difficulties in the
production of a vaccine against the influenza virus, which is
antigenically unstable. The present day science has advanced
so much, that the remaining genetic material of the virus was
looked for and found in the preserved tissues of the Spanish
Flu victims. The virus was then put together and finally even
made alive! Every fragment of the Spanish Flu virus genome
is known today, each one of its nitrogenous bases! However,
the virus itself, is still a mystery. It is still not completely
clear, which of its features enabled it to kill millions of peo-
ple at the height of their vitality. The present day scientists
are trying to understand the genetic basis of the contagious-
ness and deadliness of the influenza virus, in order to protect
humankind with this knowledge against similar future pan-
demics. Thus, the enlivening of the Spanish Flu virus repre-
sents another specificity.

The Spanish Flu pandemic is a subject which is not
easy to investigate. On one hand there is a shortage of
sources, which is the consequence of the reality of war of
that time. Not much was written about the disease while
Great War lasted and even if it was, only favourable reports
about the reduction in the number of deaths or about some
efficient vaccines were highlighted. The presentation of the
actual situation was avoided (and even forbidden). It is there-
fore difficult to reconstruct the events of that time, particu-
larly in the war stricken environments. On the other hand,
people were dying throughout the world, there are graves of
the Spanish Flu victims everywhere, which speak a lot for
themselves, but even they cannot fully present the time itself,
when the pandemic lasted. There is another difficulty. Al-
though many people survived the Spanish Flu pandemic,
they in particular are the one who said almost nothing about
the disease. This is a world phenomenon. The pain caused by
the loss of the dearest ones remains in the soul, it is not even
talked about. Nothing can bring back the dead. Thus, what
presents a particular difficulty in studying the Spanish Flu
pandemic is the general oblivion, so we can quote here the
sentence from the novel „Fortress“ by Meša Selimovi :
„What is not written does not exist. It is dead and gone.“

Medical statistics in war conditions could not have been
precise enough, therefore there is not a complete statistic
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presentation of the pandemic. However, there is a certain
number of documents left, based on which it is possible to
conclude indirectly what was happening throughout the
world at that time. Thus the combination of the preserved
medical records, statistical data, photos, noted down memo-
ries and newspaper articles collected from various parts of
the world, present today a reliable manner of getting the right
picture of the Spanish Flu pandemic.

The records made by Serbian doctors, newspaper arti-
cles, photographs with some later writings, were used in this
paper. A particularly important source was the book by John
M. Barry „The Great Influenza: The Story of the Deadliest
Pandemic in History“ 4.

The author of this paper made his contribution to the
reconstruction of the picture of the Spanish Flu pandemic, by
noting down the memories of the pandemic in the To-
variševo village in Vojvodina.

However, it must be said straight away that even the
oldest residents of the above mentioned village, born only a
few years after the pandemic, did not know much about the
pandemic. They were told that a „terrible disease“ raged at
that time, that people just „dropped dead“ of it, that „six cof-
fins were taken out of one street in one day“. A man whose
father had died of the Spanish Flu, did also not say more than
a few sentences about the disease.

It is possible to find data in church books about tens of
very young people having died of this disease in Tovariševo.
This village is certainly a miniature example that the mortal-
ity caused by the Spanish Flu can still be investigated even
today. Church and municipal books are a valuable source of
data.

The first wave

There are several theories about where the pandemic
influenza virus from 1918 appeared first. Many scientists
looked for the pandemic source in China, because earlier
experience showed that flu mainly came from the Far East.
However, epidemiological data did not confirm such as-
sumptions. Olson et al. 9 believe that there are strong proofs
that an early pandemic wave was present in New York al-
ready in February 1918. These explorers found that a
greater death rate was observed in this very period among
young people, caused by flu, which is already a feature of
the pandemic virus. According to them, the virus came onto
the American soil from Europe. The British scientist J hn
S. Oxford, believes that the disease appeared first in a big
British military base in the north of France already back in
the winter of 1916. 10. This assumption is based on the ap-
pearance of severe respiratory infections in this base, which
were recorded under the name of „purulent bronchitis“. The
disease was followed by high temperature, coughing, and
the presence of heliotrope cyanosis and a high death rate
made the „purulent bronchitis“ very similar to the most se-
vere form of the Spanish Flu. Signs of bronchopneumonia
were found by clinical examination, whereas histological
research confirmed „acute purulent bronchitis“. A similar
appearance of the purulent bronchitis was noted down in

March 1917 also among British soldiers in a base near
London. The disease would appear all of a sudden, fol-
lowed by a high temperature, rapid breathing and helio-
trope cyanosis of the face, lips and ears, a sign which was
to be an indication to doctors during the Spanish Flu pan-
demic, that death was near. The author of this hypothesis
believes that it took more than two years for this disease to
start spreading throughout the planet, because of the lack of
intensive transport during World War I, and that the demo-
bilization in the autumn of 1918 created ideal conditions
for the flourishing of the pandemic. Many scientists con-
sider this kind of explanation as unconvincing. Oxford in-
cluded also in his work the photographs of the soldiers on
the Western Front, showing them plucking turkeys and
feeding swine, which indicates the closeness of people and
animals, which had a big role in the appearance of pan-
demic flu viruses.

The American author John M. Barry, who studied the
1918 flu pandemic for years, presented the hypothesis about
the appearance of the disease at the beginning of 1918 in the
Haskell County in Kansas 4. People and animals were in
close contacts in this extremely rural area. Dr. Loring Miner
was a doctor in this spacious, sparsely inhabited area. At the
end of January 1918 patients started calling on him, com-
plaining of strong headaches, muscle pain, high temperature
and unproductive cough. Dr. Miner knew well the flu symp-
toms, but he noticed in all these cases an expressed intensity
of the symptoms. His patients started dying in this isolated
area. Miner informed the competent health authorities about
this, but the answer was not adequate.

The local newspaper „The Santa Fe Monitor“ brought
numerous news in the course of the first half of February
1918 about the Haskell County inhabitants falling ill with
pneumonia or about their recovery. The names and surnames
of the diseased were given. For example this paper wrote on
February 14, 1918:

„Mrs. v  V n lstine is sick with pneumonia. Her lit-
tle son Roy is now able to get up ... Ralph Lindeman is still
quite sick... Mertin, the young son of Ernest Elliot, is sick
with pneumonia ... We are pleased to report that Pete
Hesser’s children are recovering nicely...“.

„The Santa Fe Monitor“ wrote on February 21, 1918:
„Most everybody over the country is having lagrippe or
pneumonia“.

It is possible to follow the data about the infrequent but
existing transport between the Haskell County and the
American military base Camp Funston, to which the re-
cruited young men went in this County. Names are given of
the soldiers who went home from this base for a visit, only to
return to Funston at the end of February 1918. There were
around 56,000 soldiers in that camp at the time. The first
case of a diseased suffering from the flu was registered on
March 4, 1918. In the following three weeks 1,100 soldiers
were so ill, that they had to be admitted to hospitals for
treatment, whereas thousands of others had the disease and
recovered without being admitted to hospitals. Pneumonia
developed in 237 soldiers, and the number of deaths
amounted to 38. This was a far greater number of deaths,
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than was expected from a „common“ influenza epidemic, yet
still insufficient to be given attention to, in that significant
war year (Figure 1).

While the flow of people between the Haskell County
and the Funston base was relatively weak, the transport
among individual American military bases, or between them
and Europe, was very lively. Railway transport was domi-
nant on the American continent and between America and
Europe ship transport. The latter was so intensive in that war
year that, judging by the number of passengers, it could be
compared with the present day air transport!

Contacts between the military and civil population were
also numerous. That is the reason why influenza appeared
rapidly in 24 of the 36 major military bases in the country,
and 30 of 50 major American towns, mainly those which
were in the vicinity of military bases, had an increased num-
ber of death cases. Since the entry of the United States in the
war (1917) the influx of American soldiers into Europe in-
creased. At the beginning of 1918 Germany was preparing a
big spring offensive on the Western Front. Hundreds of thou-
sands of soldiers were withdrawn from the preceding Eastern
Front, since they were not needed there, considering the fall
of the Russian empire. At the same time, hundreds of thou-
sands of American soldiers were arriving into Europe. They
were supposed to be the turning point factor, enabling the

Allies to resist German attacks and then win the war. How-
ever the pandemic influenza virus strain came along with the
American soldiers into Europe.

The French town Brest was the first place in Europe
where the flu caused by this virus appeared. The disease ap-
peared in that port on the coast of the Atlantic already at the
beginning of April. Tens of thousand of American soldiers
who disembarked in Brest, brought to Europe, besides faith in
allied victory, without intending to do so, the tiny „weapon“,
which was to prove more efficient in destroying human lives
than all technical wonders, brought already by World War
One. The flu spread rapidly from Brest onto its surroundings
in concentric circles. It should be pointed out, however, that
the disease manifested itself everywhere at this stage in a mild
form. There were death cases, but they were very rare.

The disease appeared in the Serbian army on Corfu. Dr.
Aleksandar Radosavljevi  (1877–1956) states:

„At the beginning of April in 1918 some sudden dis-
eases appeared in a bakers troop of our army. About 150
people fell ill in two days, 95 of which were bedridden with
a high temperature, headache, pain throughout the body,
sweating and coughing. The disease appeared due to a con-
tact of our soldiers with French bakers, who had arrived by
ship from Thessaloniki.This severe condition lasted 3–4
days, followed by recovery or death. The epidemic struck

Fig. 1 – The ill-stricken with the influenza in Camp Funston in the US state Kansas (the photo was probably taken in the
course of the first wave of the Spanish Flu)
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soon also the other military units, even the civilians, with
complications of pneumonia. In May 1918 the epidemic
flourished in even greater proportion and the death rate
caused by this disease was even greater.“ 11.

It is possible to find information in „The Serbian News-
paper“ about one Serbian soldier, a conscript of the crafts-
men and bakers troop on Corfu, dying on April 7/20 in 1918
in the French Naval Hospital „Achileon“ 12. The cause of
death was not indicated, although the circumstances indicate
that it was most likely the Spanish Flu. The disease appeared
in the Serbian army, thus, very early, before it even got the
Spanish name, even before it spread from Brest to Paris.

The influenza was present in Paris already at the end of
April, and it arrived in Italy at just about the same time. The
first cases were found in the British army mid April. Then,
the disease started intensifying.

The same disease appeared in German troops, also at
the end of April. It had an impact on the combat power of
German forces, just as was the case with the Allies, which
had a particular significance, if we bear in mind that that was
a period of an extremely strong German offensive, which
even threatened to make Germany the winner of the Great
War. The famous American doctor Harvey Cushing wrote in
his diary directly from the frontline:

„The expected third phase of the great German offen-
sive gets put off from day to day... When the next offensive
will come off no one knows. It probably won’t be long post-
poned . I gather that the epidemic of grippe which hit us
rather hard in Flanders also hit the Boche worse, and this
may have caused the delay.“ 4.

rich Ludendorff, the chief commander of the German
forces, blamed also the flu for the failure of the German of-
fensive, pointing out that: „It was a grievous business having
to listen every morning to the chiefs of staff’s recital of the
number of influenza cases, and their complaints about the
weakness of their troops“ 4.

The disease appeared in the neutral Spain only in May.
It was most likely brought by Spanish and Portuguese work-
ers, who travelled by train to France and back. The first news
on the epidemic appeared in the „ABC” Madrid Journal on
May 22, 1918. The journal wrote about the presence of a dis-
ease similar to influenza, which was spreading from the be-
ginning of May. A large number of people gathered on
squares in the course of the third week of May for the tradi-
tional Madrid annual festivities (Fiesta de San Isidro Labra-
dor), which was favourable for the spread of the infection.
The disease was still presented as a two-or three-day fever,
with gastrointestinal symptoms, weakness, but very low
mortality. An announcement was made on May 28, 1918
about king Alfonso XIII falling ill, followed by the prime
minister and several other members of the government cabi-
net. Many workers were absent from work because they were
ill, and some public services, like the post office and banks,
were forced to shut down 1.

The new disease was openly written about in Spain,
whereas war practice in the countries participating in the war
imposed that weaknesses of the countries were not to be
brought out in the press. The mortality level as a conse-

quence of this disease in Spain, was low at first and ranged
from 0.04 t  0.65 death cases per 1,000 inhabitants. As the
flu arrived in Spain from France, it is known in this country
as the French flu.

The spread of the disease continued. The flu appeared
only scarcely in a more severe form. The British soldiers
transmitted the disease to England in June, thus the number
of death cases caused by the flu in England, Scotland and
Wales in that month and in the following July, started to
grow. As of June the disease became more intensive in Ger-
many. Denmark and Norway were stricken in July. Holland
and Sweden in August.

A group of Danish scientists, who studied the statistical
data from 1918 and 1919, concluded that the lethality was
greater during the first pandemic wave from July till August,
than in the second wave from October 1918 till January
1919. Denmark was unique in this respect 13.

The disease appeared in Croatia at the beginning of July.
It was present in Dalmatia and Bosnia mid July 14. That first
wave of the Spanish Flu was quite certainly also present in the
occupied Serbia at that time, but there is no data about this.

This disease became more and more severe as time
went by. Doctor V.S.S. whose initials were only given in a
recent piece of writing by a group of Serbian authors, wrote
the following on the Thessaloniki front:

„As a troop doctor of the First Yugoslav Regiment, I
saw at the beginning of June 1918 a sudden short-lasting at-
tack of this epidemic, similar to some kind of assaulting at-
mospheric attack. The until then healthy regiment at the
„Kotka“ position, was descending down to the lowlands to
rest. Upon arrival into the village Donji Požar I fell ill,
among the first ones, that very evening, and so did the almost
the whole regiment the following day. Upon arrival into the
village Gostoljube on the same day, I found the whole bat-
talion in front of my regiment surgery, looking for medical
help, coughing and sneezing as if upon order, everyone sin-
gle one of them. The epidemic disappeared soon as silently
as it had come, without causing any damage, several days
after the arrival of the regiment onto the hill Pajik 15.

The Serbian doctors on the Thessaloniki front realized
already at the end of June and beginning of July that the dis-
ease was becoming increasingly severe. or e Vladis-
avljevi , the head of the medical corps of the Supreme
Command, wrote about febrile diseases, which were ap-
pearing in the Serbian military units in the course of May:

„Some of our doctors reported them as dengue or Pap-
pataci fever, and the French ones as flu. It was only realized in
June and July, when lung complications started to appear, with
quite high death rates, that it was a question of influenza.“ 15.

The disease announced in some places even earlier its
deadly potential. In France at the end of May, in a small base
numbering 1,018 recruits – 688 were admitted to hospitals
for treatment, of which 49 soldiers died. It is extremely con-
cerning when 5% of the total number of manpower dies of a
disease and particularly when this happens to young and
strong people 4.

An American military paper wrote: „Pneumonias have
been more common sequelae in July than in April.“ 4.
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The disease arrived in Bombay end of May 1918,
spreading from there throughout India via railway network.
The disease was present in Shanghai end of May.

It arrived in New Zealand in September.
The first wave of the Spanish Flu can still be consid-

ered as a mild one. Millions of people fell ill, but compli-
cations and deadly outcomes were mainly rare. Thus, had it
by any chance stayed just on this level, on the properties of
this first mild wave, the Spanish Flu would have remained
unnoticed, to be more precise, unrecorded in the history of
the world.

There were underestimations of the disease as regards the
description of the mild clinical course of this early wave. The
famous British medical journal „The Lancet“ wrote on July
13, 1918 that the existing epidemic could not be the influenza,
because the symptoms, although very similar to influenza,
were too mild, short lasting and complications were rare.

The British had thus, just like in at least another two
later cases, completely underestimated the pandemic. The
British command had proclaimed the end of the pandemic on
August 10, 1918 and one medical journal wrote on August
20, 1918 that the influenza epidemic „has completely disap-
peared“ in Britain 4.

Still, the first pandemic wave spread rapidly, although
its real scope is difficult to estimate. Already during the sec-
ond, deadlier wave, even without adequate statistics, the
pandemic left deep traces throughout the planet, in the form
of millions of graves. Not even two months after the text in
the medical journal ‘’The Lancet“, which wrote that this
„mild”  disease could not be influenza, a new opinion ap-
peared throughout the world about the appearance of a
„new“ disease which, considering the severity of its clinical
picture, complications and numerous death cases, could not
be the flu.
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The Medical Dictionary English-Serbian Serbian-English,
2nd revised edition (1st edition of the Dictionary, published in
2007, was awarded the City of Belgrade Prize for Education
for 2007), Belgrade, publisher Serbian State Publisher of Text-
books, the author Prof. Dr. Sofija Mi i  appeared after a few
years of extensive and hard research within the Fulbright Post-
doctoral Scientific Project at the Indiana University-Purdue
University Indianapolis (IUPUI) and presented in the Interna-
tional Academic Center, 12 De anska Str., 1st floor) organized
by the Fulbright Alumni Association of Serbia (FAAS).

Welcome speech was delivered by Prof. Sima Avramo-
vi , the Dean of the Faculty of Law, University Belgrade, the
President of the FAAS. On the significance of this lexico-
graphic project was discussed with inspiration and numerous
words of praise and respect by the Academician Dragan D.
Mici , pointing out and praising scientific/professional/ teach-
ing engagement of the Author, then Prof. Slobodanka oli
emphasizing the significance of correct translating both sim-
ple and complex terms and expressions from English to Ser-
bian as being enormous contribution of this Dictionary, then
Dr. Ivana Lazi -Konjik, and the Author herself – Sofija Mi-
i , the Doctor of Linguistic Sciences (Anglistics), an Asso-

Medicinski re nik srpsko-engleski, englesko-srpski, 2.
dopunjeno izdanje (1. izdanje ovog Re nika, objavljeno
2007, nagra eno je Nagradom grada Beograda, oblast Obra-
zovanje za 2007), Beograd,  Zavod za udžbenike, autora prof.
dr Sofije Mi i  pojavio se posle nekoliko godina napornog
istraživanja u okviru Fulbrajtovog posledoktorskog nau nog
projekta na Indiana University-Purdue University Indianapo-
lis (IUPUI) Indianapolis, USA i nedavno predstavljen u Me-
unarodnom akademskom centru (International Academic

Center, De anska 12) u organizaciji Fulbright Alumni Asso-
ciation of Serbia (FAAS).

Pozdravni govor održao je prof. Sima Avramovi , dekan
Pravnog fakulteta, Univerziteta Beograd, predsednik FAAS.
O zna aju ovog leksikografskog poduhvata nadahnuto i s pu-
no izraza hvale i poštovanja govorili su akademik Dragan D.
Mici  koji je istakao i pohvalio nau no-stru no-pedagoški
rad autorke, prof. Slobodanka oli , naglašavaju i zna aj
pravilnog prevo enja kako jednostavnih, tako i složenih ter-
mina i izraza sa engleskog na srpski jezik, što je veliki dopri-
nos ovog Re nika, dr Ivana Lazi -Konjik i autor, Sofija Mi-
i , doktor lingvisti kih nauka (anglistika), profesor engles-

kog jezika na Medicinskom fakultetu, Univerziteta u Beogra-
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ciate Professor of English Language at the Faculty of Medi-
cine and at the Faculty of Stomatology, University Belgrade.

This bilingual dictionary, a total of 879 pages, except for
vocabulary part (English-Serbian pages 9–448, Serbian-English
pages 449–879) contains Preface (pages 5–6), a list of the used
phonetic signs and symbols (for English Language) and abbre-
viations (pages 7–8), as well as a brief illustrated vocabulary in-
serted between the English-Serbian and the Serbian-English
glossary paginated by the Roman numbers (I–XVI). Each of the
40,000 entries (lemmas) is supplied with a short grammatical
data on the kind   of word, expressive significance of lexeme,
the field of use, and, that is most precious to any user of the
Dictionary, there is a phonetic transcription of all the English
entries due to the known difficulties with medical terms pro-
nunciation. The Dictionary “Consistently applies the principle
of finding out an optimal translated form, if any, or otherwise,
of clearly marking the differences between many of them im-
posed as a solution” (Preface).

Publishing a dictionary such is this one is a highly atten-
tion-worthy event. Due to abrupt development of all the scien-
tific fields, thus the development of biology and medicine, es-
pecially of molecular biology and genetics, mainly in English-
speaking countries, a huge number of new words, new names
and expressions are being forged. Anglicisms, so, enter scien-
tific literature with no limits and noticeably – through the main
door. Since a long  time ago English Language has not been
the property of one country only, but the language of under-
standing between the peoples (lingua franca).

The Author, Prof. Dr. Sofija Mi i  within this large lexi-
cographic project, by studying hundreds and thousands of ex-
amples of the use of words, except for major entries, medical
terms, entered numerous phrases and collocations characteris-
tic for medical field. As pointed out by Ivana Lazi -Konjik in
her presentation of the Dictionary:,,Many entries, increased by
new meanings, collocations and idioms, are being introduced
in the use, examples of sentences also given; many names re-
ferring new technologies, apparatures and laboratory proce-
dures are at all new and are yet to be customized to Serbian
Language Thus, the Dictionary gives certain solutions for new
terminology, placing itself as normative for the field.”

A special problem in compiling the Dictionary was the
very fact that all those countless anglicisms were not adapted
linguistically, nor standardized, neither their use standardized.
No Serbian equivalents problem also appeared as a great one.

Sofija Mi i  put a huge effort to keep Serbian vocabulary
and Serbian Language by standardization of Serbian words in-
stead of borrowings whenever it was possible, and in the Pref-
ace says: ,,For each foreign word we found Serbian one when
it was possible, and when it was not possible, a foreign word
was adequately allocated, which was a hard work to do.”

That was the way, I want to strongly emphasize here, for
Sofija Mi i , with great effort and zeal to maintain a long-
standing tradition of Serbian Languages spoken and written by
numerous giants of Serbian science – Dositej Obradovi , Josif
Pan i , Jovan Jovanovi  Zmaj, Laza K. Lazarevi , Vladan

or evi , Milutin Milankovi  – to mention but a few of them.
Certainly, praiseworthy is the effort made by Prof. Dr.

Jovan V. Mi i , a Professor at the Medical Faculty, Univer-

du i u okviru nastave doktorskih studija Stomatološkog fa-
kulteta Univerziteta u Beogradu.

Ovaj dvojezi ni re nik, ukupno 879 strana, pored re ni-
kog dela (englesko-srpski 9–448 str, srpsko-engleski 449–

879) sadrži Predgovor (5–6 str), spisak koriš enih fonetskih
znakova i simbola (za engleski jezik) i skra enica (7–8 str),
kao i mali ilustrovani re nik umetnut izme u englesko-
srpskog i srpsko-engleskog ostrani en rimskim brojevima (I-
XVI). Uz svaku (40 000) odrednicu (lemu) navodi se kratak
gramati ki podatak o vrsti re i, ekspresivnoj vrednosti lek-
seme, domenu upotrebe i drugo i, što je tako e važno svakom
korisniku Re nika, uz engleske odrednice dat je fonetski iz-
govor s obzirom na probleme sa izgovorom medicinskih ter-
mina. U Re niku ,,Dosledno je poštovan princip da se na e
optimalan prevodni oblik, ako postoji, ili, ukoliko ne postoji,
da se jasno ozna e razlike izme u više njih koji se name u
kao rešenje” (Predgovor).

Pojava ovakvog re nika predstavlja doga aj vredan
pažnje. Usled naglog razvoja svih oblasti nauke, pa i bio-
logije i medicine, a naro ito molekularne biologije i gene-
tike i to uglavnom u zemljama engleskog govornog pod-
ru ja, nastale su i brojne nove re i i mnoštvo naziva i izra-
za. Tako, anglicizmi suvereno i na velika vrata ulaze u na-
u nu literature. Engleski jezik ve  dugo više nije vlasniš-
tvo jedne zemlje, ve  pravi jezik sporazumevanja (lingua
franca).

Autorka, prof. dr Sofija Mi i , u ovom opsežnom leksi-
kografskom poduhvatu, prou avaju i stotine i hiljade primera
primene re i, pored glavnih odrednica, medicinskih termina,
u Re nik je unela i brojne izraze i kolokacije karakteristi ne
za medicinsku oblast. Kako je to istakla Ivana Lazi -Konjik u
svom izlaganju o Re niku ,,Mnoge odrednice su, oboga ene
novim zna enjima, kolokacijama i idiomima, koje se tek
uvode u upotrebu, a dati su i re eni ni primeri; mnogi nazivi
iz savremene tehnologije, aparature i laboratorijskih procedu-
ra sasvim su novi i trebalo ih je prilagoditi srpskom jeziku.
Otuda su u Re niku ponu ena neka rešenja za nove termine,
te bi se mogao koristiti i kao normativan za oblast koju opi-
suje”. Poseban problem tokom izrade Re nika predstavljala
je i injenica da sve to mnoštvo anglicizama nisu jezi ki
adaptirani, ni standardizovani, niti je njihova upotreba normi-
rana. Ne mali problem bilo je i nepostojanje srpskih ekviva-
lenata.

Sofija Mi i  uložila je veliki napor da sa uva srpsku
leksiku i srpski jezik tako što je standardizovala  srpske
re i umesto tu ica kad god je to bilo mogu e, u Predgovo-
ru isti e: ,,Za svaku stranu re  potražili smo gde je mogu-
e srpski naziv, a gde nije bilo mogu e, adekvatno je ob-

ra ena strana re , što je bio mukotrpan posao”. Tako, što
naro ito želim ovde da istaknem, sa puno truda i pregnu a
Sofija Mi i   nastavlja viševekovnu tradiciju srpskog jezi-
ka kojim su govorili i pisali i brojni velikani srpske nauke
– Dositej Obradovi , Josif Pan i , Jovan Jovanovi  Zmaj,
Laza K. Lazarevi , Vladan or evi  – da spomenem samo
neke od njih. Svakako, hvale vredan je i trud prof. dr Jo-
vana V. Mi i a, profesora Medicinskof fakulteta u Beo-
gradu, velikog poznavaoca stru nih, medicinskih re i srp-
skog jezika, oca autorke Re nika, dr Sofije Mi i , koji se
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sity Belgrade, also an expert on medical words in Serbian
Language, the Father of Dr. Sofija Mi i  who advocates for
putting Serbian words back into use and steering clear of an-
glicisms when it is possible, and, in so doing, preserve lexical
treasure and the dignity of Serbian Language.

Finally, although not less important, I would like to add
that Prof. Dr. Sofija Mi i  is an outstanding English Language
Editor and the Editor of the Column “Language of Medicine in
“Serbian Archives of Medicine” (the Journal of the Serbian
Medical Society) and the Member of the Editorial Board of this
our oldest medical journal. Dr. Sofija Mi i  is the member of
many Serbian and international associations of English Lan-
guage teachers. It has to be underlined especially her member-
ship in the Main Board of the Association of Fulbright Scholars
of Serbia and the European Professional Development Com-
mittee (EPDC), as well as the European Medical Writers Asso-
ciation (EMWA). Dr. Sofija Mi i  is the author of a great num-
ber of books and papers in Serbian and foreign scientific jour-
nals. Dr Sofija Mi i  is mentioned as an eminent eminent re-
searcher – expert on anglistics in the Serbian Encyclopedia,
Vol. 1 (A–Beobob), p. 207, published by Serbian State Pub-
lisher of Textbooks, Belgrade, Serbian Academy of Sciences
and Arts, Belgrade, and Matica Srpska, Novi Sad, 2010. Dr So-
fija Mi i  has delivered numerous lectures and her papers pres-
entations at conferences in Serbia, Great Britain, Hungary,
USA. Dr Sofija Mi i  is the winner of the British Council Prize.

To all those who use this Dictionary each and any day,
to the Editorial Staff of the “Vojnosanitetski Pregled”, to the
authors who write papers for medical journals, to all those
who work in medical science and profession, to students of
medicine, stomatology, biology, molecular biology remains
to hope that this bilingual Medical Dictionary of the Author
Sofija Mi i  will be many more times republished increased
and enriched and always keeping pace with further develop-
ment of medical and other sciences.

Dragana Mu ibabi , BA
Language Editor

“Vojnosanitetski Pregled”

zalaže za vra anje srpskih re i u upotrebu i izbegavanje
anglicizama gde je to mogu e i, tako, uva re ni ko blago
i dignitet srpskog jezika.

Najzad, iako ne manje važno, dodajem i da je prof. dr
Sofija Mi i  dugogodišnji uvaženi lektor i urednik rubrike
,,Jezik medicine”  u ,,Srpskom arhivu za celokupno lekars-
tvo” i lan Ure iva kog odbora ovog najstarijeg medicinskog
asopisa u Srbiji. Prof. dr Sofija Mi i  je lan brojnih doma-
ih i me unarodnih udruženja profesora engleskog jezika.

Posebno se isti e lanstvo u Glavnom odboru Udruženja Ful-
brajtovih stipendista Srbije i Evropskom odboru za profesio-
nalni razvoj (EPDC) Evropske asocijacije za pisanje u medi-
cini (EMWA). Tako e, autor je velikog broja radova u do-
ma im i stranim nau nostru nim asopisima i knjiga. Prof.
Mi i  navedena je kao istaknuti anglista u Srpskoj enciklope-
diji, tom 1 (A-Beob), str. 217, izdava i Srpska književna zad-
ruga, Beograd, Srpska akademija nauka i umetnosti, Beograd
i Matica srpska, Novi Sad, 2010. Održala je brojna predava-
nja i izlagala na konferencijama u zemlji, Velikoj Britaniji,
Ma arskoj, Americi. Dobitnik je Nagrade Britanskog saveta
zapadnog Balkana.

Svima onima koji ovaj Re nik koriste svakodnevno, re-
dakciji ,,Vojnosanitetskog pregleda”, autorima koji pišu svoje
nau ne radove za medicinske asopise, svima onima koji ra-
de u medicinskoj nauci i struci, te studentima medicine, sto-
matologije, biologije, molekularne biologije ostaje da se na-
daju da e ovaj Re nik doživeti još mnoga izdanja, proširen i
oboga en i uvek u korak sa daljim razvojem medicinske i
ostalih nauka.

Dragana Mu ibabi , prof.
jezi ki redaktor

asopisa „Vojnosanitetski pregled“



Volumen 69, Broj 9 VOJNOSANITETSKI PREGLED Strana 821

ERRATUM

Dušan Škrbi , Goran Stojanovi , Djordje Považan, Mirna Djuri , Živka Eri

The role of autofluorescence bronchoscopy in monitoring a tumorous lesion in the bronchial
mucosa: a case report

Uloga antifluorescentne bronhoskopije u pra enju tumorskih lezija bronhijalne mukoze

Vojnosanit Pregl 2012; 69(6): 531–5.

Erratum in: Vojnosanit Pregl 2012; 69(9): 821.

Dušan Škrbi , Goran Stojanovi , Djordje Považan, Mirna Djuri , Živka Eri

The role of autofluorescence bronchoscopy in monitoring a tumorous lesion in the bronchial
mucosa: a case report

Uloga autofluorescentne bronhoskopije u pra enju tumorskih lezija bronhijalne mukoze
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Poziv za reklamiranje u 2012. godini

U prilici smo da vam ponudimo mogu nost oglašavanja i reklamiranja proizvoda i usluga u asopisu

„Vojnosanitetski pregled“ (VSP). To je sigurno najbolji vid i najzastupljeniji na in upoznavanja

eventualnih korisnika sa vašim uslugama i proizvodima.

asopis „Vojnosanitetski pregled“, zvani ni organ lekara i farmaceuta Vojske Srbije, nau no-

stru nog je karaktera i objavljuje radove iz svih oblasti medicine, stomatologije i farmacije. Radove

ravnopravno objavljuju stru njaci iz vojnih i civilnih ustanova i iz inostranstva. Štampa se na srpskom i

engleskom jeziku. asopis izlazi neprekidno od 1944. godine do sada. Jedini je asopis u zemlji koji izlazi

mese no (12 brojeva), na oko 100 strana A4 formata, a povremeno se objavljuju i tematski dodaci

(suplementi). Putem razmene ili pretplate VSP se šalje u 23 zemlje sveta. Radove objavljene u VSP-u

indeksiraju: Science Citation Index Expanded (SCIE), Journal Citation Reports/Science Edition, Index Medicus

(Medline), Excerpta Medica (EMBASE), EBSCO (preko ove baze VSP je on line dostupan od 2002. godine u

pdf formatu) i Biomedicina Serbica.

Cene reklama i oglasa u asopisu „Vojnosanitetski pregled“ u 2012. godini su:

1. Oglas u crno-beloj tehnici A4 formata za jedan broj 20 000,00 dinara
2. Oglas u c/b tehnici A4 formata za celu godinu (11-12 brojeva) 200 000,00 dinara
3. Oglas u boji A4 formata za jedan broj 35 000,00 dinara
4. Oglas u boji A4 formata za celu godinu (11-12 brojeva) 330 000,00 dinara
5. Oglas u boji na koricama K3 za jedan broj 50 000,00 dinara
6. Oglas u boji na koricama K3 za celu godinu (11-12 brojeva) 455 000,00 dinara
7. Oglas u boji na koricama K2 i K4 za jedan broj 55 000,00 dinara
8. Oglas u boji na koricama K2 i K4 za celu godinu (11-12 brojeva) 530 000,00 dinara

Za sva obaveštenja, uputstva i ponude obratiti se redakciji asopisa „Vojnosanitetski pregled“.

Sredstva se upla uju na žiro ra un kod Uprave javnih pla anja u Beogradu broj: 840-941621-02  VMA (za

Vojnosanitetski pregled ili za VSP), PIB 102116082. Uplatnicu (dokaz o uplati) dostaviti li no ili poštom

(pismom, faksom, e-mail-om) na adresu: Vojnosanitetski pregled, Crnotravska 17, 11000 Beograd; tel/faks:

011 2669 689, e-mail: vsp@vma.mod.gov.rs ili vmavsp@hotmail.com
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UPUTSTVO AUTORIMA

Vojnosanitetski pregled (VSP) objavljuje radove koji ranije nisu nig-
de publikovani, niti predati za publikovanje redosledom koji odre uje
ure iva ki odbor. Uz rad, na posebnom listu, treba dostaviti: izjavu da
rad do sada nije objavljen ili prihva en za štampu u drugom asopisu;
potpise svih koautora; ime, ta nu adresu, brojeve telefona (fiksne, mo-
bilne, faks), e-mail adresu, kao i kopiju dokaza o pretplati na asopis za
sve autore (i koautore). Za objavljene radove VSP zadržava autorsko
pravo. Primaju se radovi napisani samo na engleskom jeziku.

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

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

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

kratka saopštenja, revijski radovi tipa opšteg pregleda (uz uslov da
autori navo enjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj pišu), aktuelne teme ili metaanalize, kazuistika, lanci iz isto-
rije medicine, li ni stavovi, naru eni komentari, pisma uredništvu, izve-
štaji sa nau nih i stru nih skupova, prikazi knjiga, referati iz nau ne i
stru ne literature i drugi prilozi. Radovi tipa originalnih lanaka, pretho-
dnih ili kratkih saopštenja, metaanalize i kazuistike objavljuju se uz ap-
strakte na srpskom i engleskom jeziku.

Rukopis se piše pomo u IBM-PC kompatibilnog ra unara, sa prore-
dom 1,5 sa levom marginom od 4 cm. Koristiti font veli ine 12, a na elno
izbegavati upotrebu bold i italic slova, koja su rezervisana za podnaslove.
Originalni lanci, opšti pregledi i metaanalize ne smeju prelaziti 16 strani-
ca (sa prilozima); aktuelne teme – osam, kazuistika – šest, prethodna saop-
štenja – pet, a pisma uredniku, izveštaji sa skupova i prikazi knjiga – dve
stranice.

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

Za obradu teksta koristiti program Word for Windows verzije 97,
2000, XP ili 2003, a samo izuzetno i neki drugi. Za izradu grafi kih
priloga koristiti standardne grafi ke programe za Windows, poželjno
iz programskog paketa Microsoft Office (Excel, Word Graph). Kod
kompjuterske izrade grafika izbegavati upotrebu boja i sen enja poza-
dine.

Prispeli radovi kao anonimni podležu ure iva koj obradi i recenziji
najmanje dva urednika/recenzenta. Primedbe i sugestije uredni-
ka/recenzenata dostavljaju se autoru radi kona nog oblikovanja. Otisak
lanka šalje se prvom autoru na korekturu, koji treba vratiti u roku od tri

dana. Rukopisi radova prihva enih za štampu ne vra aju se autoru.
Priprema rada
Delovi rada su: naslovna strana, apstrakt sa klju nim re ima,

tekst i literatura.
1. Naslovna strana
a) Naslov treba da bude kratak, jasan i informativan i da odgovara

sadržaju rada. Podnaslove treba izbegavati.
b) Ispisuju se puna imena i prezimena autora.
c) Navode se puni nazivi ustanove i organizacijske jedinice u kojima

je rad obavljen i mesta u kojima se ustanove nalaze, sa jasnim obeleža-
vanjem odakle je autor, koriste i standardne znake za fus-note.

2. Apstrakt i klju ne re i
Na drugoj stranici nalazi se strukturisani apstrakt sa naslovom rada.

Kratkim re enicama na srpskom i engleskom jeziku iznosi se uvod i
cilj rada, osnovne procedure - metode (izbor ispitanika ili laboratorij-
skih životinja; metode posmatranja i analize), glavni nalazi - rezultati
(konkretni podaci i njihova statisti ka zna ajnost) i glavni zaklju ak.
Naglasiti nove i zna ajne aspekte studije ili zapažanja. Strukturisani
apstrakt (250 re i) ima podnaslove: uvod/cilj, metode, rezultati i zak-
lju ak. Za apstrakte na engleskom dozvoljeno je i do 450 re i. Struk-
turisani apstrakt je obavezan za metaanalize (istog obima kao i za ori-
ginalne lanke) i kazuistiku (do 150 re i, sa podnaslovima uvod, pri-
kaz slu aja i zaklju ak). Ispod apstrakta, pod podnaslovom „Klju ne
re i“ predložiti 3–10 klju nih re i ili kratkih izraza koji oslikavaju sa-
držinu lanka.

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

Zaklju ak može da bude posebno poglavlje ili se iznosi u poslednjem
pasusu diskusije. U uvodu ponovo napisati naslov rada, bez navo enja
autora. Navesti hipotezu (ukoliko je ima) i ciljeve rada. Ukratko izneti
razloge za studiju ili posmatranje. Navesti samo strogo relevantne po-

datke iz literature i ne iznositi opširna razmatranja o predmetu rada, kao
ni podatke ili zaklju ke iz rada o kome se izveštava.

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

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

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

Literatura
Literatura se u radu citira kao superskript, a popisuje rednim broje-

vima pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali
ako broj prelazi šest, n a v o d i  s e  p r v i h  š e s t  i  dodaje et
al. Svi podaci o citiranoj literaturi moraju biti t a n i . Literatura se u
celini citira na engleskom jeziku, a iza naslova se navodi jezik lanka u
zagradi. Ne prihvata se citiranje apstrakata, sekundarnih publikacija,
usmenih saopštenja, neobjavljenih radova, službenih i poverljivih do-
kumenata. Radovi koji su prihva eni za štampu, ali još nisu objavljeni,
navode se uz dodatak „u štampi“. Rukopisi koji su predati, ali još nisu
prihva eni za štampu, u tekstu se citiraju kao „neobjavljeni podaci“ (u
zagradi). Podaci sa Interneta citiraju se uz navo enje datuma.

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

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

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

Karadagli  , editor. Dermatology. Beograd: Vojnoizdava ki zavod &
Verzal Press; 2000. p. 1437–49. (Serbian)

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

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

Tabele
Sve tabele štampaju se sa proredom 1,5 na posebnom listu hartije.

Obeležavaju se arapskim brojevima, redosledom pojavljivanja, u des-
nom uglu (Tabela 1), a svakoj se daje kratak naslov. Objašnjenja se daju
u fus-noti, ne u zaglavlju. Za fus-notu koristiti slede e simbole ovim re-
dosledom: *, †, ‡, §, ||, ¶, **, ††, ... . Svaka tabela mora da se pomene u
tekstu. Ako se koriste tu i podaci, obavezno ih navesti kao i svaki drugi
podatak iz literature.

Ilustracije
Slikama se zovu svi oblici grafi kih priloga i predaju se u tri primer-

ka i na disketi (CD). Fotografije treba da budu oštre, na glatkom i sjaj-
nom papiru, do formata dopisnice. Slova, brojevi i simboli treba da su
jasni i ujedna eni, a dovoljne veli ine da prilikom umanjivanja budu i-
tljivi. Na svakoj slici treba na pole ini, tankom grafitnom olovkom, oz-
na iti broj slike, ime prvog autora i gornji kraj slike. Slike treba obeležiti
brojevima, onim redom kojim se navode u tekstu (Sl. 1; Sl. 2 itd.). Uko-
liko je slika ve  negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu hartije, koriste i arap-
ske brojeve. Ukoliko se koriste simboli, strelice, brojevi ili slova za ob-
jašnjavanje pojedinog dela ilustracije, svaki pojedina no treba objasniti
u legendi. Za fotomikrografije navesti unutrašnju skalu i metod bojenja.

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

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

Detaljno uputstvo može se dobiti u redakciji ili na sajtu:
www.vma.mod.gov.rs/vsp/download/uputstvo_za_autore.pdf.
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INSTRUCTIONS TO AUTHORS

Vojnosanitetski pregled (VSP) publishes only previously neither
published nor submitted papers in any other journals in the order de-
termined by the Editorial Board. The following should be enclosed
with the manuscript: a statement that the paper has not been submitted
or accepted for publication elsewhere; a consent signed by all the
authors that the paper could be submitted; the name, exact address,
phone number, and e-mail address of the first author and co-authors.
VSP reserves all copyrights.

From January 1, 2012 the Vojnosanitetski pregled was edited us-
ing the service e-Ur: Electronic Journal Editing.

All users of the system: authors, editors and reviewrs have to be
registrated users with only one e-mail address.  Registration should
be made on the web-address:

http://scindeks-eur.ceon.rs/index.php/vsp

VSP publishes: editorials, original articles, short communications,
reviews/meta-analyses, case reports, from the medical history (general
or military), personal views, invited comments, letters to the editor, reports
from scientific meetings, book reviews, extensive abstracts of interesting
articles from foreign language journals, and other contributions. Original
articles, short communications, meta-analyses and case reports are pub-
lished with abstracts in both English and Serbian.

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

Papers should be written on IBM-compatible PC, using 12 pt font, and
double spacing, with at least 4 cm left margin. Bold and italic letters
should be avoided. Observational and experimental articles, reviews and
meta-analyses, should not exceed 16 pages (including tables and illus-
trations); case reports – 6; short communications – 5; letters to the Edi-
tor, reports on scientific meetings and book reviews – 2.

All measurements should be reported in the metric system in
terms of the International System of Units (SI). Standard, interna-
tionally accepted terms should be used. Papers should be submitted
on a diskette (CD) in triplicate (original and two copies).

MS Word for Windows (97, 2000, XP, 2003) is recommended for
word processing; other programs are to be used only exceptionally. Il-
lustrations should be made using standard Windows programs. Avoid
the use of colors in graphs.

Papers are reviewed anonymously by at least two editors and/or in-
vited reviewers. Remarks and suggestions are sent to the author for final
composition. Galley proofs are sent to the first author for corrections
that should be returned within 3 days. Manuscripts accepted for publica-
tion are not being returned.

Preparation of manuscript
Parts of the manuscript are: Title page; Abstract with key words;

Text; References.
1. Title page
a) The title should be concise but informative. Subheadings should be

avoided;
b) full name of each author;
c) name and place of department(s) and institution(s) of affiliation,

clearly marked by standard footnote signs.
2. Abstract and key words
The second page should carry a structured abstract with the title for

original articles, metanalyses and case reports. The abstract should state
the purposes of the study or investigation, basic procedures (selection of
study subjects or laboratory animals; observational and analytical meth-
ods), main findings (giving specific data and their statistical signifi-
cance, if possible), and the principal conclusions. It should emphasize
new and important aspects of the study or observations. S t r u c -
t u r e d  abstract should contain typical subtitles: background/aim,
methods, results and conclusion. The abstract for metaanalyses and obr-
ginal papers should have up to 450 words, and up to 150 words for case
reports (with subtitles background, case report, conclusion). Below the
abstract authors should provide, and identify as such, 3–10 key words or
short phrases that will assist indexers in cross-indexing the article and
will be published with the abstract.

3. Text
The text of original articles is divided into sections with the headings:

Introduction, Methods, Results, and Discussion. Long articles may
need subheadings within some sections to clarify their content.

In the Introduction repeat the title of the article, excluding the names
of authors. State the purpose of the article and summarize the rationale
for the study or observation. Give only strictly pertinent references and
do not include data or conclusions from the work being reported.

Methods. Describe your selection of the observational or experimental
subjects (patients or experimental animals, including controls) clearly. Iden-
tify the methods, apparatus (manufacturer's name and address in parenthe-
ses), and procedures in sufficient detail to allow other workers to reproduce
the results. Give references to established methods, including statistical
methods. Identify precisely all drugs and chemicals used, with generic
name(s), dose(s), and route(s) of administration. State the approvement of the
Ethnics Committe for the tests in humans and enimals.

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

Discussion is to emphasize the new and important aspects of the study and
the conclusions that result from them. Relate the observations to other rele-
vant studies. Link the conclusions with the goals of the study, but avoid un-
qualified statements and conclusions not completely supported by your data.

References
References should be superscripted and numbered consecutively in the

order in which they are first mentioned in the text. The references must
be verified by the author(s) against the original document. List all
authors, but if the number exceeds 6, give 6 followed by et al. Do not
use abstracts, secondary publications, oral communications, unpublished
papers, official and classified documents. References to papers accepted
but not yet published should be designated as ”in press“.  Information
from manuscripts not yet accepted should be cited in the text as ”unpub-
lished observations“. References are cited according to the International
Committee of Medical Journal Editors. Uniform Requirements for
Manuscripts Submitted to Biomedical Journals. Ann Intern Med 1997;
126: 36–47. Updated October 2001.

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

DiMaio VJ. Forensic Pathology. 2nd ed. Boca Raton: CRC Press; 2001.
Blinder MA. Anemia and Transfusion Therapy. In: Ahya NS, Flood K,
Paranjothi S, editors. The Washington Manual of Medical Therapeutics, 30th
edition. Boston: Lippincot, Williams and Wilkins; 2001. p. 413-28.
Christensen S, Oppacher F. An analysis of Koza's computational effort
statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the 5th European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.
Abood S. Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun
[cited 2002 Aug 12]; 102(6): [about 3 p.]. Available from:
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Tables
Type each table double-spaced on a separate sheet. Number tables

consecutively in the order of their first citation in the text in the upper
right corner (Table 1) and supply a brief title for each. Place explanatory
matter in footnotes, using the following symbols, in this sequence: *, †,
‡, §, ||, ¶, **, ††, ... .  Each table has to be mentioned in the text. If you
use data from another source, acknowledge fully.

Illustrations
Figures are submitted in triplicate, and for the final version also on

diskette/CD. Photos should be sharp, glossy black and white photo-
graphic prints, not larger than 203 × 254 mm. Letters, numbers, and
symbols should be clear and even throughout and of sufficient size that
when reduced for publication, each item will still be legible. Each figure
should have a label on its back indicating the number of the figure,
author's name, and top of the figure. If a figure has been published, ac-
knowledge the original source.

Legends for illustrations are typed on a separate page, with arabic nu-
merals corresponding to the illustrations. Identify and explain each one
clearly in the legend symbols, arrows, numbers, or letters used to iden-
tify parts of the illustrations. Explain the internal scale and identify the
method of staining in photomicrographs.

Abbreviations and symbols
Use only standard abbreviations. Avoid abbreviations in the title and

abstracts. The full term for which an abbreviation stands should precede
its first use in the text.

Detailed Instructions are available at the web site:
www.vma.mod.gov.rs/vsp/download/instructions_to_authors.pdf.



V
O

JN
O

SA
N

IT
E

T
SK

I 
P

R
E

G
L

E
D

V
O

JN
O

M
E

D
IC

IN
SK

A
 A

K
A

D
E

M
IJ

A
Cr

no
tra

vs
ka

 1
7,

 1
10

40
 B

eo
gr

ad
, S

rb
ija

Te
l/

Fa
x:

 +
38

1 
11

 2
66

96
89

vm
ain

i1
@

E
U

ne
t.r

s

as
op

is 
„V

oj
no

sa
ni

te
ts

ki
 p

re
gl

ed
“ 

iz
laz

i g
od

išn
je 

u 
12

 b
ro

je
va

.
G

od
išn

ja 
pr

et
pl

at
a 

za
 2

01
2.

 g
od

in
u 

izn
os

i: 
4 

00
0 

di
na

ra
 z

a 
gr

a
an

e 
Sr

bi
je,

8 
00

0 
di

na
ra

 z
a 

us
ta

no
ve

 iz
 S

rb
ije

 i 
15

0 
€ 

za
 st

ra
ne

 d
rž

av
lja

ne
 i 

us
ta

no
ve

.  
Sr

ed
stv

a
se

 u
pl

a
uj

u 
na

 t
ek

u
i r

a
un

 V
oj

no
m

ed
ici

ns
ke

 a
ka

de
m

ije
 B

eo
gr

ad
 k

od
 U

pr
av

e 
za

jav
na

 p
la

an
ja 

u 
Be

og
ra

du
 b

ro
j: 

84
0-

94
16

21
-0

2
V

M
A

 
(z

a 
V

oj
no

sa
ni

te
ts

ki
pr

eg
le

d 
ili

 z
a 

V
SP

), 
P

IB
 1

02
11

60
82

. U
pl

at
ni

cu
 (d

ok
az

 o
 u

pl
at

i) 
do

sta
vi

ti 
li

no
 il

i
po

što
m

 (p
ism

om
, f

ak
so

m
, 

-m
ail

-o
m

). 
Z

a 
za

po
sle

ne
 u

 M
O

 i 
V

oj
sc

i S
rb

ije
 m

og
u

a
je 

i p
re

tp
lat

a 
u 

12
 m

es
e

ni
h 

ra
ta

 p
ut

em
 tr

ajn
og

 n
alo

ga
, t

j. 
„o

db
ija

nj
em

 o
d 

pl
at

e“
.

Po
pu

nj
en

 o
br

az
ac

 p
os

lat
i n

a a
dr

es
u 

V
SP

-a
.

P
R

IJ
A

V
A

 Z
A

 P
R

E
T

P
L

A
T

U
 N

A
 

A
SO

P
IS

„V
O

JN
O

SA
N

IT
E

T
SK

I 
P

R
E

G
L

E
D

“

Im
e 

i p
re

zi
m

e 
ili

 n
az

iv
 u

st
an

ov
e

Je
di

ns
tv

en
i m

at
i

ni
 b

ro
j g

ra
an

a
Po

re
sk

i i
de

nt
ifi

ka
ci

on
i b

ro
j (

PI
B)

za
 u

st
an

ov
e

M
es

to
U

lic
a 

i b
ro

j
Te

le
fo

n 
/ 

te
le

fa
ks

Pr
et

pl
at

a 
na

 
as

op
is 

„V
oj

no
sa

ni
te

ts
ki

 p
re

gl
ed

“ 
(z

ao
kr

už
iti

):
1.

Li
no

. D
ok

az
 o

 p
re

tp
lat

i d
os

ta
vl

jam
 u

z 
ov

u 
pr

ija
vu

.
2.

Z
a 

pr
ip

ad
ni

ke
 M

O
 i

 V
oj

sk
e 

Sr
bi

je
: 

D
aje

m
 s

ag
las

no
st

 d
a 

se
pr

ili
ko

m
 is

pl
at

e 
pl

at
a 

u 
Ra

un
ov

od
st

ve
no

m
 c

en
tru

 M
O

 iz
 m

oj
ih

pr
in

ad
le

žn
os

ti 
ob

us
ta

vl
ja 

iz
no

s m
es

e
ne

 ra
te

 (p
re

tp
lat

e)
.

3.
V

irm
an

om
 p

o 
pr

ije
m

u 
pr

of
ak

tu
re

.

D
at

um
 _

__
__

__
__

__
__

__
_

Po
tp

is
__

__
__

__
__

__
__

__
__

__
__

V
O

JN
O

SA
N

IT
E

T
SK

I 
P

R
E

G
L

E
D

V
O

JN
O

M
E

D
IC

IN
SK

A
 A

K
A

D
E

M
IJ

A
Cr

no
tra

vs
ka

 1
7,

 1
10

40
 B

eo
gr

ad
, S

rb
ija

Te
l/

Fa
x:

 +
38

1 
11

 2
66

96
89

vm
ain

i1
@

E
U

ne
t.r

s
vm

av
sp

@
ho

tm
ail

.co
m

as
op

is 
„V

oj
no

sa
ni

te
ts

ki
 p

re
gl

ed
“ 

iz
laz

i g
od

išn
je 

u 
12

 b
ro

je
va

.
G

od
išn

ja 
pr

et
pl

at
a 

za
 2

01
2.

 g
od

in
u 

izn
os

i: 
4 

00
0 

di
na

ra
 z

a 
gr

a
an

e 
Sr

bi
je,

8 
00

0 
di

na
ra

 z
a 

us
ta

no
ve

 iz
 S

rb
ije

 i 
15

0 
€ 

za
 st

ra
ne

 d
rž

av
lja

ne
 i 

us
ta

no
ve

.  
Sr

ed
stv

a
se

 u
pl

a
uj

u 
na

 t
ek

u
i r

a
un

 V
oj

no
m

ed
ici

ns
ke

 a
ka

de
m

ije
 B

eo
gr

ad
 k

od
 U

pr
av

e 
za

jav
na

 p
la

an
ja 

u 
Be

og
ra

du
 b

ro
j: 

84
0-

94
16

21
-0

2
V

M
A

 
(z

a 
V

oj
no

sa
ni

te
ts

ki
pr

eg
le

d 
ili

 z
a 

V
SP

), 
P

IB
 1

02
11

60
82

. U
pl

at
ni

cu
 (d

ok
az

 o
 u

pl
at

i) 
do

sta
vi

ti 
li

no
 il

i
po

što
m

 (p
ism

om
, f

ak
so

m
, 

-m
ail

-o
m

). 
Z

a 
za

po
sle

ne
 u

 M
O

 i 
V

oj
sc

i S
rb

ije
 m

og
u

a
je 

i p
re

tp
lat

a 
u 

12
 m

es
e

ni
h 

ra
ta

 p
ut

em
 tr

ajn
og

 n
alo

ga
, t

j. 
„o

db
ija

nj
em

 o
d 

pl
at

e“
.

Po
pu

nj
en

 o
br

az
ac

 p
os

lat
i n

a a
dr

es
u 

V
SP

-a
.

P
R

IJ
A

V
A

 Z
A

 P
R

E
T

P
L

A
T

U
 N

A
 

A
SO

P
IS

„V
O

JN
O

SA
N

IT
E

T
SK

I 
P

R
E

G
L

E
D

“

Im
e 

i p
re

zi
m

e 
ili

 n
az

iv
 u

st
an

ov
e

Je
di

ns
tv

en
i m

at
i

ni
 b

ro
j g

ra
an

a
Po

re
sk

i i
de

nt
ifi

ka
ci

on
i b

ro
j (

PI
B)

za
 u

st
an

ov
e

M
es

to
U

lic
a 

i b
ro

j
Te

le
fo

n 
/ 

te
le

fa
ks

Pr
et

pl
at

a 
na

 
as

op
is 

„V
oj

no
sa

ni
te

ts
ki

 p
re

gl
ed

“ 
(z

ao
kr

už
iti

):
1.

Li
no

. D
ok

az
 o

 p
re

tp
lat

i d
os

ta
vl

jam
 u

z 
ov

u 
pr

ija
vu

.
2.

Z
a 

pr
ip

ad
ni

ke
 M

O
 i

 V
oj

sk
e 

Sr
bi

je
: 

D
aje

m
 s

ag
las

no
st

 d
a 

se
pr

ili
ko

m
 i

sp
lat

e 
pl

at
a 

u 
Ra

un
ov

od
st

ve
no

m
 c

en
tru

 M
O

 i
z

m
oj

ih
 p

rin
ad

lež
no

st
i o

bu
st

av
lja

 iz
no

s m
es

e
ne

 ra
te

 (p
re

tp
lat

e)
.

3.
V

irm
an

om
 p

o 
pr

ije
m

u 
pr

of
ak

tu
re

.

D
at

um
 _

__
__

__
__

__
__

__
_

Po
tp

is
__

__
__

__
__

__
__

__
__

__
__


