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UVODNIK
EDITORIAL

Medicinski fakultet Novi Sad
Klini¢ki centar Vojvodine
Klinika za ortopedsku hirurgiju i traumatologiju

Uvodnik
Editorial
UDK 616.711-001-07

EVALUACIJA VERTEBRALNE STABILNOSTI NAKON POVREDA VRATNE KICME

EVALUATION OF VERTEBRAL STABILITY AFTER CERVICAL INJURIES

Aleksandar MILICIC

SaZetak

U radu je prikazan mogu¢i algoritam za dijagnostiku i tre-
tman nestabilnih povreda vratne ki¢me. On opisuje i rezultate
implementacije razli¢itih mehanizama povredivanja sa stva-
ranjem specifi¢nih posttraumatskih stanja i putokaz je u kom
pravcu treba krenuti dalje. Pritom je posebno znacajno prepo-
znavanje stabilnih i nestabilnih delova vratne ki¢me sa prepo-
rukom za odredeni, specifi¢ni, pristup svakom od njih.
Kljuéne re¢i: Vratni prsljenovi + povrede; Dijagnoza; Povrede
ki¢me; Algoritmi; Nestabilnost zglobova; Pozicioniranje pacijen-
ta; Vodi¢

Uvod

Dijagnoza povrede vratne ki¢me Cesto je prikrive-
na i teSka za pepoznavanje. Samim tim povredene
osobe su pod povec¢anim rizikom od nastanka razlici-
tih, manjih ili ve¢ih komplikacija, ukljucivsi i samu
tetraplegiju [1-5].

Cilj rada je da prikaze vlastita iskustva sa nestabil-
nim povredama vratne ki¢me i da predstavi jedan od
mogucih protokola za njihovo efikasnije reSavanje.

Materijal i metode

Za potrebe studije koris¢eni su kompletirani poda-
ci iz medicinske dokumentacije 78 pacijenata sa po-
vredom vratne ki¢me koji su le¢eni u Klinickom cen-
tru Vojvodine u petogodisnjem periodu (2006—2010.
godine). Najvise je bilo osoba muskog pola prosecne
starosti 42 godine (18—56 godina). Uzroci povrediva-
nja bili su automobilski akcidenti kod 32 pacijenta,
skok ili pad sa visine (26 pacijenata), sportski akcidenti
(14) 1 drugi redi uzroci (6). Operativni zahvat stabiliza-
cije kicme po Roy-Camilleu preduzet je kod 50 paci-
jenta (64%) 1 konzerativno lecenje halo trakcijom i /ili
plasti¢nim okovratnikom kod 28 (36%).

Kod svih je izvrSen detaljan klinicki pregled, a
predomantni metod analize dobijenih podataka bila je

Summary

This study is the proposal of a possible algorithm for the diagnosis
and treatment of unstable cervical spine injuries. It also describes
the results of implementation of different mechanisms of injury
with the formation of specific posttraumatic conditions; it indi-
cates in which direction to move on. Thereby, it is of particular
importance to recognize stable and unstable entity of cervical
spine with a recommendation for a specific access to any of them.
Key words: Cervical Vertebrae + injuries; Diagnosis; Spinal Inju-
ries; Algorithms; Joint Instability; Patient Positioning; Guideline

evaluacija rezultata dobijenih radiografskom studijom
prema kriterijumima klinicke stabilnosti cervikalne
ki¢me po Whiteu i saradnicima iz 1990. godine [6].

Rezultati

Neprepoznavanje traume, sa zakasnjenjem u
dijagnozi lezije vratne ki¢me, zabelezeno je kod

Slika 1. Pomo¢ne linije za dijagnostiku
Fig. 1. Adjuvant lines for diagnostics

Adresa autora: Prof. dr Aleksandar Milici¢, Klinika za ortopedsku hirurgiju i traumatologiju,
21000 Novi Sad, Hajduk Veljkova 1-7



458 Milici¢ A. Evaluacija vertebralne stabilnosti nakon povreda vratne ki¢me

Patoloska translacija/Pathological translation
Slika 2. Znaci nestabilnosti vratne ki¢me
Fig. 2. Signs of unstable cervical spine

28 pacijenata. Uzroci previda najcesc¢e su bili radi-
ogrami koji tehnicki nisu uspeli ili nisu pravilno
interpretirani (15 snimaka). Kod preostalih inici-
jalno neprepoznatih pacijenata radilo se o klasicnim
previdima, bez postavljene bilo kakve sumnje da je
prisutna spinalna lezija.

Na kraju leCenja pacijenata iz serije hospitalizova-
nih i operisanih, 50 je imalo stabilnu ki¢mu bez zna-
kova hipermobilnosti, a u dva slucaja registrovan je
prekomerni bolni kifoti¢ni deformitet vrata. Nasuprot
tome, hroni¢na nestabilnost je nadena cak kod 12 pa-
cijenata (43%) iz konzervativno lecene serije i to kod
8 povredenih koji su inicijalno bili bez svesti, 2 sa te-
traplegijom i 2 sa razli¢itim drugim manjim povreda-
ma. Klinicko-radioloski nalaz na kraju lecenja poka-
zao je znacajno poboljSanje u obe serije, pa se prisu-
stvo neuroloskog deficita svelo na 2 slucaja cervikal-
ne mijelopatije.

Diskusija

Iako postoji napredak u dijagnostici spinalnih po-
vreda, pitanje previda i zakasnjenja u postavljanju di-
jagnoze predstavlja veliki, jo§ nereSeni problem, koji
moze da ostavi teSke posledice. Da bi se taj problem
umanjio i broj previdenih slucajeva sa povredom
vratne kicme redukovao na najmanju mogucu meru,
pokazalo se da je potrebno drzati se nekih osnovnih
postulata. Pravilo je da kod posttraumatskih stanja,
na prisustvo preloma vratne ki¢me treba sumnjati sve

dok se detaljnim ispitivanjima takva dijagnoza ne
prihvati ili ne odbaci. Takode, neophodno je drzati se
pravila da svaku politraumu, teske udruzene 1 kom-
binovane povrede, besvesna stanja 1 povrede koje u
svo0joj osnovi prate klasicne mehanizme povredivanja
ki¢me (pad sa visine, skokovi u vodu i sl.) moraju po-
buditi sumnju na mogucnost preloma vratne kicme i
njenu nestabilnost [7—11].

Medutim, praksa je pokazala da ovakav mehani-
sticki pristup nije uvek dovoljan da se postavi preci-
zna dijagnoza prikrivene vertebralne povrede. Kli-
nicke i eksperimentalne studije raznih autora pokaza-
le su veliku ucestalost hroni¢ne posttraumatske ne-
stabilnosti sa rasponom pojavljivanja od 4,5% do
33%, §to pokazuju 1 nasi rezultati (28%). Sve ovo go-
vori da se radi o teskim stanjima koja sama po sebi
predstavljaju nereSen dijagnosti¢ki problem. Zbog
svega navedenog, ogroman je znacaj koris¢enja kom-
binovanih klinickih i radiografskih — kompjuterizo-
vana tomografija i magnetna rezonancija i, posebno,
dinamickih studija koje adekvatno primenjene vode
do definitivno visokog stepena (preko 80%) prepo-
znavanja specificne vertebralne traume [12,13].

U spinalnoj dijagnostici izuzetno je znacajno raz-
matranje i pravilna interpretcija linearnih radiograf-
skih merenja. Strukturalni integritet lateralnih radi-
ografija cervikalne ki¢me najbolje se vidi ucrtava-
njem 4 lu¢no konturisane isprekidane linije kon-
veksne napred (Slika 1), koje se povlace preko pred-
njih ivica tela prsljenova, preko zadnje strane trupa,
na bazi lamina i preko vrhova spinoznih nastavaka.
Najmanji prekid u kontinuitetu (znak bajoneta) bilo
koje od tih linija indikuje postojanje povrede mekih
tkiva i1 potencijalno prisustvo klinicke nestabilnosti.
Ako akutni horizontalni deplasman, mereno na neu-
tralnim, lateralnim ili fleksiono ekstenzionim profil-
nim radiografijama prelazi 3,5, mm videno na stan-
dardnim radiografijama kod neposredno povredenog
pacijenta, tu veli¢inu translacije treba razmotriti kao
abnormalan pokret i indikovati prisustvo nestabilno-
sti. Ako je tu lokalna angulacije ve¢a od 11 stepeni u
odnosu na angulaciju bilo koje susedne vertebre, ta-
kode se radi o nestabilnosti vratne ki¢éme. Dopunski
elementi koji pomazu u preciziranju dijagnoze odno-
se se na suzenje dijametra kicmenog kanala ispod 12
mm, povecanje prostora izmedu prednjeg luka atlasa
1 densa aksisa preko 2-3 mm, kao i povecanje prever-
tebralne senke mekih tkiva zbog prisutnog posttrau-
matskog otoka, koji pobuduju sumnju na eventualno
pisustvo vertebralne nestabinsti (Slika 2) [12,14].

Indirektno se, dakle, na osnovu nalaza radiograf-
skih lezija povrede vratne ki¢me moze u veéini sluca-
jeva odrediti stanje kosStanih vertebralnih elemenata
kao 1 diskoligamentarog aparata posle lezije cervikal-
ne ki¢me [6,15].

Kako se vidi, teorijske postavke vertebralne sta-
bilnosti rezultat su istovremenog delovanja vise razli-
¢itih biomehanickih faktora. Medutim, mnogobrojna
ispitivanja su pokazala da nijedan od uzro¢nih me-
hanizama nije sveobuhvatan. Ortoped u savremenoj
vertebralnoj traumatologiji tezi da koncept spinalne
stabilnosti postavi kao dinamicku kategoriju tezeci
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da se u neposrednoj postraumatskoj fazi predvidi si-
gurno stabilne, privremeno nestabilne i povrede koje
vode ka hroni¢noj ili poznoj nestabilnosti. Istraziva-
nja su pokazala da su izolovane frakture prednjeg (A)
i zadnjeg (C) vertebralnog stuba stabilne. Frakture
srednjeg segmenta (B) akutno su nestabilne. Radi se,
medutim, o privremenoj nestabilnosti koja prestaje
kada prelom sraste. Postoji jo$ 1 pojam diskoligamen-
tarne nestabilnosti (D) koji podrazumeva leziju bilo
svih prednjih, bilo svih zadnjih mekotkivnih eleme-
nata dinamickog vertebralnog segmenta. Udruzene
lezije jednog, dva i tri koStana segmenta i odgovara-
juée ligamentarne rupture vode razliitim kom-
binacijama akutne diskoligamentarne nestabinosti
(AD, CD, ABD, ACD, ABCD) [4,16-18].

Prakti¢no, sve kostane i inkompletne ligamentar-
ne lezije koje su svrstane u grupu stabilnih (klinaste
frakture, frakture apendikularnih nastavaka prsljena),
kasnije ne pokazuju sekundarno pomeranje. Rezulti-
rajuci entitet je stabilna nestabilnost. To nije slucaj i
sa kompresivnim 1 kominutivnim frakturama koje
zahvataju zadnji vertebralni zid prsljena i koje na-
knadno posle procesa kostanog srastanja prsljena po-
staju stabilne uz manji ili ve¢i sekundarni angularni

459

deformitet. Nastali entitet se razmatra kao ,,stabilna
nestabilnost”. Jasno nestabilne povrede koje imaju
neprikrivenu tendenciju da ¢e se naknadno deplasira-
ti (vertebralne frakture pracene limagentarnim kida-
jem, tear drop frakture, hiperekstenzione frakture
dislokacije) sa Cistom ligamentarnom nestabilno$¢u
(deo prednjih subluksacija i luksacija koje idu s kom-
pletnim ligametarnim kidanjem) imaju snazan poten-
cijal redeplasmana i sekundarnog pomeranja. Taj po-
tencijalni prelazak akutne u hroni¢nu nestabilnost,
zabelezen u ovom radu u 28% slucajeva, definisan je
kao ,,nestabilna nestabilnost”.

Na taj nacin se i definitivno moze postaviti dija-
gnoza preloma prsljena ili kidanja diskoligamentar-
nog aparata, znaju¢i da kada na profilnim radiografi-
jama postoji odredena translacija ili angulacija, ve¢
tada mozemo govoriti o nestabilnosti posle traume.
Ostecenje jednog, dva ili tri koStana mosta (A, B, C) i
ligamenata dinamickog vertebralnog segmenta (D),
posmatrano na lateralnim snimcima (kompjuterizo-
vana tomografija i magnetna rezonancija), u visokom
procentu omogucava postavljanje dijagnoze povrede
1 na osnovu toga se stvaraju uslovi za pravilan tre-
tman pacijenta [19,20].
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Summary

Introduction. Lifestyle-related risk factors: smoking, obesity,
sedentariness and excess alcohol intake are among the most im-
portant known causes of cancer and cardiovascular disease.
The aim of this study is to examine the relationship between the-
se lifestyle-related risk factors for cancer/cardiovascular disease
and working conditions among surgeons/anesthesiologists and ot-
her physicians. Material and Methods. The study was carried
out among physicians aged 35 to 60, without diagnosed coronary
heart disease or other structural heart disecase, who were em-
ployed at the Novi Sad University Hospital. The participation rate
was high (> 90%). The physicians completed the Occupational
Stress Index. Low lifestyle-related cancer/cardiovascular risk was
defined as: not a current smoker, body mass index < 28, regular
recreational physical activity and not consuming alcohol every
day. Analysis of covariance was performed. Results. Of 191
physicians included in this study only 23 (12.0%) had a low life-
style-related cancer/cardiovascular risk. Surgeons/anesthesiologi-
sts faced a heavier total work stressor burden than physicians in
other profiles (87.7+£8.8 versus 74.1£10.5, p=0.000). Among the 56
surgeons/anesthesiologists, lower nightshift work scores were
associated with low lifestyle-related cancer/cardiovascular risk
(F=4.19, p=0.046). A lower overall work stressor burden was
associated with low risk among the other 135 physicians (F=4.06,
p=0.046). Conclusion. Specific workplace intervention strategies
are urgently needed. Among the surgeons/anesthesiologists these
should include reduction in the frequency of night call and impro-
vement of the overall conditions of nightshift work. Among other
physicians, the total occupational burden needs to be diminished.
Key words: Workplace; Physicians; Occupational Exposure;
Stress, Psychological; Risk Factors; Sedentary Lifestyle; Smo-
king; Obesity; Alcohol Drinking; Body Mass Index; Cardiovas-
cular Diseases; Neoplasms; Work Schedule Tolerance

Sazetak

Uvod. Najve¢i znac¢aj medu mnogim poznatim uzrocima malignih
i kardiovaskularnih oboljenja imaju Zivotne navike kao §to su pu-
Senje, prekomerna ishrana sa gojaznos¢u kao posledicom, fizicka
neaktivnost i prekomerno uzimanje alkohola. Cilj ove studije je da
se kod lekara hirurga/anesteziologa i lekara drugih specijalnosti ispi-
ta povezanost uslova rada i faktora rizika za nastanak malignih i
kardiovaskularnih oboljenja uslovljenih navedenim losim Zivotnim
navikama. Materijal i metode. Istrazivanje je sprovedeno kod leka-
ra novosadskih klinika i instituta starosti 35—60 godina, sa visokim
procentom odaziva (> 90%). Sadasnjom analizom obuhvaceni su
samo lekari bez dijagnostikovanog koronarnog oboljenja, odnosno
bez strukturnog oboljenja srca. Lekari su popunili upitnik Indeks
profesionalnog stresa (Occupational Stress Index). Nizi nivo rizika u
vezi sa zivotnim navikama je definisan kao: nepusac, indeks telesne
tezine < 28, redovna fizicka aktivnost i neuzimanje alkohola sva-
kodnevno. Radena je statisticka analiza pomocu analize varijanse i
kovarijanse. Rezultati. Analizom je obuhvacen 191 lekar. Svega 23
lekara (12%) imalo je niZi nivo rizika. Kod lekara hirurga/anestezio-
loga utvrden je veéi nivo profesionalnog opterecenja u odnosu na le-
kare drugih specijalnosti (87,7+8,8 versus 74,1£10,5 p = 0,000). Kod
56 hirurga/anesteziologa manje opterecenje od no¢nog rada bilo je
povezano sa nizim nivoom rizika (F = 4,19, p = 0,046). Nizi ukupan
zbir indeska profesionalnog stresa bio je udruzen sa nizim nivoom
rizika kod ostalih 135 lekara (F = 4,06 p = 0,046). Zaklju¢ak. Neop-
hodna je urgentna specifiéna interventna strategija usmerena ka
smanjenju ucestalosti dezurstava i pobolj$anju uslova no¢nog rada
hirurga/anesteziologa, a kod lekara ostalih specijalnosti neophodno
je sniZenje ukupne optere¢enosti radom.

Kljuéne redi: Radno mesto; Lekari; Profesionalna izlozenost;
Stres, psiholoski; Faktori rizika; Sedeci nacin Zivota; PuSenje; Go-
jaznost; Alkohol; Indeks telesne mase; Kardiovaskularna obolje-
nja; Karcinomi; Tolerancija na rad u smenama
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Introduction

Among the known causes of cancer and cardiovas-
cular disease (CVD), the major proportion has been at-
tributed to lifestyle-related factors. Cigarette smoking
accounts for at least 20% of deaths due to cancer and to
CVD [1,2]. Obesity is considered to be the leading
avoidable cause of cancer among non-smokers, and is
an important cause of CVD [3,4]. Alcohol consump-
tion is also a major lifestyle-related cause of cancer [1].
Although there is some evidence that moderate alcohol
intake may be cardioprotective, if consumed in larger
quantities alcohol contributes to risk of arterial hyper-
tension, cardiomyopathy and cardiac arrhythmias [5].
On the other hand, physical exercise protects against
many cancers and against CVD [1,6].

Physicians play a vital role with regard to the life-
style-related cancer and CVD risk factors (LRCRF)
[7]. Notwithstanding these facts, the LRCRF are still
very prevalent worldwide, not only in the general pop-
ulation but among physicians, as well. This is the case
in Vojvodina and many other regions of the former
Yugoslavia [7-10]. Among female university hospital
physicians in Novi Sad, the levels of the LRCRF are
reported to be inordinately high. It has also been
shown that these LRCRF are closely associated with
job stressors, as assessed by the Occupational Stress
Index (OSI) [7].

In other studies among university hospital physi-
cians in Novi Sad, two OSI dimensions: high de-
mands and threat avoidance were found to be domi-
nant in showing significantly higher exposure levels
among physicians with acquired CVD [11,12]. Gen-
der was reported to be a key effect-modifier of the
relationship between exposure to work stressors and
acquired CVD among these physicians [13].

The deleterious impact of job stressors has been
particularly noted among surgeons and anesthesiolo-
gists. These physician profiles have been associated
with high levels of work-related burnout, psychologi-
cal distress and high overall mortality rates [14-18].
Long work hours and number of nights on-call have
been implicated as job stressors eliciting distress
among surgeons and anesthesiologists [19,20]. In
these physician profiles, gender emerges once again
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as a key-effect modifier with regard to job stressors
[21]. Nyssen and colleagues [16] note, however, that
very diverse approaches have been used to assess job
stressors among surgeons and anesthesiologists.

The OSI provides a theoretically-coherent and
practical approach for a comprehensive, quantitative
assessment of job stressors among physicians as well
as for a number of other occupations in various coun-
tries [22-26]. The OSI for physicians has been applied
among a wide range of surgical and non-surgical
clinical specialties as well as among diagnostic and
preventive branches of medicine, and captures both
the within- and between-group variation in working
conditions. The OSI for physicians is especially help-
ful for identifying modifiable work stressors among
these various branches of medicine [24].

In light of the above-outlined background infor-
mation, the present study has the following objectives
and hypotheses. First, we aim to compare the working
conditions of surgeons and anesthesiologists with oth-
er Novi Sad University Hospital physicians, using the
OSI. Our hypothesis is that the surgeons and anesthe-
siologists will show a substantially higher burden of
job stressors, particularly with regard to job demands
and threat avoidant vigilance. Our second aim is to as-
sess whether any associations can be identified be-
tween job stressors faced by surgeons and anesthesi-
ologists and the above mentioned lifestyle related risk
factors. In particular, we seek to identify modifiable
stressors that could be the focus for interventions. We
hypothesize that job stressors related to work schedule
(long work hours and/or night shift work) will show a
relation to the LRCRF among surgeons and anesthesi-
ologists. Finally, we aim to assess the effect of gender
upon the relations among physician profile, job stres-
sors and the LRCRF. Our hypothesis is that the asso-
ciations between job stressors and the LRCRF will be
most pronounced among female physicians.

The importance of the present study is even higher
because it 1s carried out in Novi Sad, where, as stated,
the level of LRCRF is exceedingly high among physi-
cians as well as among the general population. The
need is therefore urgent to identify strategies that could
most effectively help reduce this risk.

Material and Methods

Design of the Study

The present study is cross-sectional, and was car-
ried out among physicians employed and actively work-
ing at the Novi Sad University Clinical Center [11].
Other eligibility criteria were age between 35 and 60,
and receiving primary health care services at the Novi
Sad Occupational Health Center. In the present analy-
sis, only physicians without a history of myocardial in-
farction or documented coronary artery disease were
included. Other structural CVD or secondary hyper-
tension were exclusion criteria for the entire study [11].

Each physician who fulfilled the entry criteria
was invited to participate in the study. He/she was
given the following information: (i) the study was
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Table 1. The Occupational Stress Index [23] reprinted with permission
Tabela 1. Indeks profesionalnog stresa [23] sa dozvolom autora

Aspects Underload High Demand Strictness Time pressure Exposure  Avoidance/Symbolic Conflict/Uncertainty
Levels Podopterecenje Visoki zahtevi Strogost- Spoljasnji  tonoxins Aversiveness/Averziv- Konflikti/Neizvesnost
Aspekti tacnost vremenski  IzloZenost nost/Izbegavanje opa-
Nivoi pritisak noksama snosti
Input o Homogeneous si- ® Several information sour- e Strict require- e No control e Glare e High level of attention e Signal/noise conflict
Primanje gnals/Istovrsne  ces/Vise izvora informacija ments for signal over speed of ~ Bljesak  (Serious consequences  Nejasna razlika izmedu
informacija informacije e Heterogeneous informa- detection incoming eNoise  of momentary lapse) Suma i signala
e Low frequency of tion/Raznorodne Strogi zahtevi za signals Buka  Visok nivo trajne paznje/ e Signal/signal conflict
incoming informacije tacnost u Ne kontrolise nesagledive posledice  Nejasna razlika izmedu
signals o Heavy burden on visual = detekciji signala  brzinu pristi- momentalnog pada ni- razlicitih signala
Retko pristizanje no- system/Primarno vizuelno Zucih voa paznje
vih signala opazanje informacija o Visually-disturbing
* Works alone- o High frequency of inco- scenes/IzloZenost vizuel-
without need for com- ming signals/Visok tok no- no uznemirujucim sce-
munication vih informacija nama
Radi sam bez potrebe o 3 sensory modalities/3 e Listens to emotionally-
za culna nadrazaja istovreme- disturbing occurrences/
komunikacijom no IzloZenost emocionalno
e Communication essenti- uznemirujucim
al/Neophodnost komunika- dogadajima
cije priradu
Central e Decisions automatic e Complex decisions e Strict problem- e Decisions o Serious (potentially fa- ® Missing information needed
Decision- from input Slozene odluke solving strategy ~ cannot be tal) consequences of a for decision/Nedostatak
Making Odluke slede o Complicated decisions ~ Ogranicenjau  postponed wrong decision informacija za donoSenje
DonoSenje automatski na osnovu  Komplikovane odluke pristupu Odluke se ne Teske (eventualno smr- odluka
odluka primljenih o Decisions affect work of  odlucivanja ~ mogu odloziti tonosne) posledice o Contradictory information
informacija others Odluke uticu na rad e Strictly-defined pogresnih odluka Protivrecne informacije
drugih correct decision/ © Unexpected events change
© Rapid decision-making Strogo ogranicen work plan/Novi plan rada
Donosenje brzih odluka broj tacnih odluka zbog nepredvidenih dogadaja
Output * Homogeneous tasks e Heterogeneous tasks e Work must e No control e Isome- o Hazardous task o Conflicting demands
Task Istovrsni zadaci Raznorodni zadaci meet a over rate of tric performance Protivrecni zadaci
Performan- e Simple Tasks o Simultaneous task per-  strictly-defined task lifting  Akutne opasnosti pri Task performance hampered
ce Jednostavni zadaci  formance/Istovremeno standard performance  Dizanje radu by/Ometanje rada zbog:
Izvrsavanje e Nothing to do izvrSavanje zadataka ~ Stroga kontrola Nema uticaja  tereta o Extrinsic problems
zadataka Nedovoljan posao - o Complex tasks rada po na tempo rada e Vibrati- Spoljasnjih problema
nema nista da radi Slozeni zadaci pravilima on o Interruptions from people/
© Rapid task performance Vibracije Prekidi od strane saradnika
Brzo izvrsavanje zadataka (ljudi)
General o Fixed pay  Piece rate work o Fixed body po- e Deadline ® Heat o Work Accident * Emotionally-charged work
Opsti Fiksna plata Plata po ucinku sition/Fiksiran te-  pressure Visoka — DoZivene povrede na  atmosphere Emocionalno
¢ Inadequate pay e Long work hours lesni polozaj  Rad vezanza tempera- radu opterecena radna atmosfera-
Neadekvatna plata Dugo radno vreme e Confined wor- vremenskirok — tura e Witnessed work acci- konflikti
* No chances for up- e Holds 2+ jobs kspace/Suzen ® Speed-up e Cold dent o Lack of help with work-re-
grade Honorarni rad radni prostor  Ubrzavanje ~ Niska — Svedok povrede na radu lated difficulties Nedostatak
Nemogucnost napre- o Lack of rest breaks e Lack of autono- rada tempera- e Suicide occurrence pomoci od kolega
dovanja u karijeri  Nedostatak pauze u toku mous workspace/ tura Samoubistvo u okviru e Opposition to career ad-
e Lack of recognition rada Nema sopstvenog e Gases, rada vancement Protivijenje una-
of work o Night shift work radnog prostora fumes, o Work-related litigati- predenje u karijeri
Nedostatak prizna- Nocni/smenski rad e Limited in dusts  on/Testifying in court e Violations of behavior
nja za rad o Lack of paid vacations  taking time off Gasovi, Parnicenje na sudu  norms/abuses of power/Krse-
Nedostatak placenog od- from work/Ogra- pare, e Lack of functioning  nje normi ponasnja/zloupo-
mora nicene mogucno- prasine emergency system treba viasti

sti uzimanja slo-
bodnih dana/sati
Low influence
over/Ogranicen
uticaj na:
© Schedule/Radni
razpored
o Tasks Zadatke
o Policy/Politiku
ustanove
o With whom one
works/Izbor sara-
dnika

Nedostatak sistema za
slucaj opasnosti

® No grievance redress
Nema nacina zZalbe
© Threat of job loss Pretnja
otpustanjem
 Job lacks coherence Posao
bez smisla
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designed to evaluate physician working conditions
and health within the framework of participatory
action research [27], i.e. “by-physicians-for-physi-
cians”, (i1) the study entailed completing a question-
naire about the physician’s job conditions, habits and
sociodemographics, and the Minnesota Multiphasic
Personality Inventory [28], (iii) participation included
permission to consult the physician’s medical records
in order to verify questionnaire data, (iv) the partici-
pants were completely free to withdraw from the
study at any time without any consequences whatso-
ever, and (v) all information would be handled in a to-
tally confidential manner. All participants gave in-
formed consent. The study was carried out from 2002
to 2004 and was approved by the Novi Sad Medical
School Ethics Committee.

Independent Variables and Covariates

Sociodemographic Variables: Age, gender, length
of service as a physician and medical specialty were
noted. The latter was categorized as: 1) surgeons or
anesthesiologists, 2) other branches of medicine: non-
surgical clinical-care or diagnostic/preventive (e.g.
radiologists, pathologists, medical hygiene, etc.).

Job Stressors: These were assessed by the valida-
ted Serbian version [23,26] of the physician-specific
OSI questionnaire. The physicians were asked to an-
swer the questions about job conditions over the past
10 years, or for as long as they had been employed as
physicians if less than 10 years. Additive scores for the
aspects and the total OSI were calculated, according
to the OSI model (Table 1). For further details about
the OSI for physicians, including its validity and relia-
bility, see Refs. [7,23]. The OSI questionnaire data
about workhours, nightshifts, vacations, moonlight-
ing, physical/chemical exposures, performance of in-
vasive procedures and emergency work were cross
validated by medical records, expert observations and
worksite measurements [11].

Outcome Variable

Lifestyle-related Risk Factors for Cancer and CVD:
The physicians were asked whether they currently
smoked cigarettes and if yes, the number of cigarettes
smoked per day. The body mass index (BMI) was cal-
culated according to the reported height and weight.
Medical records were reviewed to cross-validate ques-
tionnaire data about smoking, obesity and alcohol con-
sumption. A query was made about regular recreation-
al physical activity (at least once per week). A compos-
ite dichotomous variable was then created: low life-
style-related cancer or cardiovascular risk factors, i.e.
low LRCRE. This was defined as: not a current smoker,
BMI < 28, regular recreational physical and no daily
alcohol consumption.

Statistical Analysis

Sociodemographic variables and BMI were com-
pared using 2-way analysis of variance (ANOVA). The
between group factors were gender and surgeons/an-
esthesiologists versus other specialties. The other life-
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style-related risk factors, including the composite
LRCRF index were treated as dichotomous variables
and differences between male and female physicians
and between surgeons/anesthesiologists versus other
specialties were assessed using * analyses without Yat-
es correction. The differences among the physicians
with regard to individual job stressors, the OSI aspects
as well as the total OSI were evaluated with 2-way anal-
ysis of covariance (ANCOVA). The between group fac-
tors were gender and surgeons/anesthesiologists versus
other specialties, and age was treated as a covariate.

Testing was then performed to identify job stressors
that were associated with the outcome variable: low
lifestyle-related risk among the surgeons/anesthesiolo-
gists and among the physicians of other specialties.
This stratified analysis was done using ANCOVA, with
age as a covariate. STATISTICA software was used
throughout.

Results

The participation rate in the study was over 90%,
as we previously reported [11,12]. Table 2 presents the
sociodemographic characteristics and lifestyle relat-
ed risk for cancer and IHD. The male physicians had
a significantly higher BMI and more of them con-
sumed alcohol daily than the female physicians. The
BMI was significantly lower among the surgeons/an-
esthesiologists compared to other physicians. No in-
teraction effects were found between physician group
and gender. There were no significant between group
differences in the outcome variable, low LRCREF.

The OSI aspects and total OSI scores are shown in
Table 3. The surgeons/anesthesiologists had signifi-
cantly higher scores for underload, high demand, strict-
ness, noxious exposures and threat avoidant vigilance,
as well as for total OSI. High demands, threat avoidant
vigilance and total OSI scores were significantly higher
among the male physicians. No interaction effects were
found between physician group and gender.

We identified the following modifiable job stressors
that contributed to the higher demand scores among
the surgeons/anesthesiologists compared to other phy-
sicians: long work hours: F = 4.81, p = 0.03 and night
shift work: F = 22.7, p = 0.000004, adjusting for age
and gender as covariates. Extent of exposure to emo-
tionally-disturbing occurrences was identified as a po-
tentially modifiable job stressor contributing to the
higher burden of threat avoidant vigilance among the
surgeons/anesthesiologists compared to other physi-
cians, F = 5.2, p=0.02, adjusting for age and gender as
covariates.

The top panel of Table 4 shows that for the sur-
geons/anesthesiologists, lower night shift work scores
were significantly associated with low lifestyle-related
cancer or cardiovascular risk. In gender-stratified anal-
ysis, this association was significant among the female
surgeons/anesthesiologists (F=4.69, p=0.039). Howev-
er, this association was not statistically significant
among the male surgeons/anesthesiologists, among
whom only three had a low LRCRF.
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Table 2. Lifestyle-related cancer or cardiovascular risk factors and other characteristics of the 4 groups of physi-
cians (University Clinical Center of Vojvodina)

Tabela 2. Faktori rizika uslovljeni losim Zivotnim navikama za nastanak malignih i kardiovaskularnih obolje-
nja i sociodemografski podaci kod 4 grupe lekara (Klinicki centar Vojvodine)

Male physicians Female physicians Significant effect P level if
Lekari muskog pola Lekari Zenskog pola Statisticki <0.05
Surgeons or Other branches Surgeons or Other branches Z7acajan nalaz Nivo zna-
anesthesiolo- Ostale anesthesiolo- Ostale e Surgeons or cajnosti
gists group  specijalnosti  gists group specijalnosti anesthesiologists - ukoliko
Hirurzi/ N =158 Hirurzi/ N=77 group P<0.05
Anesteziolozi anesteziolozi Hirur zi/ )
N =24 N=32 anesteziolozi
e Gender Pol
;( *o i . ;( *o ;( e
Range/Op- Range/Op-
( alsl;gge) P (Range/Opseg) ( aglegge ) P (Range/Opseg)
. 48.847.0 49.047.5 45.848.4 49.945.7 NS
Age/Starosti (37-60) (35-60) (35-60)  (35-60)
Length of service as a physi-
cian/Radhni staz kao lekara
1 =< 10y godina 2.7+£0.9 2.7£0.9 2.541.0 2.940.7 NS
2 =10- 19 y/godina (1-4) (1-4) (1-4) (1-4)
3=20-29 y/godina
4 =30 y/godina
e Surgeons or
anesthesiologists
Body mass indeks 27.243.0 27.613.0 23.442.8 25.5t4.1 group
Indeks telesne tezine (22.0-34.6) (22.5-37.00  (18.0-29.4) (18.0-37.2) Hirurzi/ 0.03
anesteziolozi
e Gender/Pol 0.000
N (%) N (%) N (%) N (%)
Current smoker o o o o
Sadasnji pusac 9 (37.5%) 14 (24.1%) 13 (40.6%) 22 (28.6%) NS
Heavy smoker (>20/day)
Strastven pusac 4 (16.7%) 5 (8.6%) 4 (12.5%) 6 (7.8%) NS
(>20 dnevno)

Body mass indeks <28 0.01

e o oyg  8(333%)  21(362%)  3(94%)  18(234%) e Gender Pol

Daily alcohol consumption 5(6.5%)

Svakodnevno uzimanje 8 (33.3%) 23 (39.7%) 1 (3.1%) e e Gender Pol 0.000
alkohola

Regular physical activity

(= once/week) 9(37.5%)  18(31.0%)  10(31.3%) 15 (19.5%) NS

Redovne fizicke aktivnosti
(> jednom nedeljno)

Low LRCRE/Niski RFLZN 3 (12.5%) 5 (8.6%) 7021.9%) 8 (10.4%) NS

Analysis of variance, with 2 between group factors (physician group & gender) for age, lenght of service as a physician and body mass
index/Uradena je analiza varijanse sa 2 faktora (vrsta lekara i pol) za godine starosti, radni staz kao lekar i indeks telesne teZine; ¥’
analyses performed for the remaining variables/Uraden je ¥ test za ostale promenljive

Low LRCRF= lifestyle-related cancer or cardiovascular risk factors, defined as: not a current smoker, BMI < 28, regular recreational
physical activity and no daily alcohol consumption/Niski RFLZN = nizak nivo faktora rizika za nastanak malignih i kardiovaskularnih
oboljenja uslovijenih losim Zivotnim navikama t.j. nepusac, indeks telesne tezine < 28, redovna fizicka aktivnost, neuzimanje alkohola
svakodnevno; ¢ = standard deviation/standardna devijacija; NS = statistically non-significant/statisticki bez znacajnosti (P > 0.05)

Among the physicians in other branches, a lower (F=751, p=0.008). However, this association was not
total OSI score showed a significant association with statistically significant among the male physicians in
LRCRE, as seen in the bottom panel of Table 4. In gen- other branches, among who only five had a low
der-stratified analysis, this association was significant LRCRF.

among the female physicians in the other branches
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Table 3. The aspects and total OSI among the 4 groups of physicians (University Clinical Center of Vojvodina)
Tabela 3. Aspekti i ukupan indeks profesionalnog stresa kod 4 grupe lekara (Klinickog centra Vojvodine)

OSI Aspect Male physicians Female physicians Significant effect P level if
Aspekti indeksa Lekari muskog pola Lekari zZenskog pola Statisticki <0.05
profesionalnog stresa  Surgeons or  Other bran-  Surgeons or  Other bran- znacajan nalaz Nvivg
anesthesiolo- ches anesthesiolo- ches ® Surgeons or znacajno-
gists group Ostale gists group Ostale ~ anesthesiologists group sti ukoliko
Hirurzi/  specijalnosti ~ Hirurzi/  specijalnosti Hirur: zi/ ) P <0.05
anesteziolozi N =58  anesteziolozi  N=77 anesteziolozi
N =24 N =32 e Gender/Pol
X+o X+o X+o X+o
(Range/Op- (Range/Op- (Range/Op- (Range/Op-
seg) seg) seg) seg)
Underload 3.741.4 3.341.2 3.840.9 3.440.8 anest’hgs‘;f)%ggi‘;fs"grmup 0.006
Podopterecenje 0-6) 0-6) (2-6) (1-5) Hirurzi/anesteziolozi
e Surgeons or
High demand 32.043.5 26.4+4.6 29.743.5 247449  anesthesiologists group  0.000
Visoki zahtevi (18-34.8) (16.5-34.3) (17.8-34)  (15.8-33.5) Hirurzi/anesteziolozi  0.003
e Gender/Pol
Strictness 16.3+2.4 13.242.7 164421 137427 anest’h‘f;;%ggi‘;fs"émp 0.000
Ogranicenja (9-19.5) (6.3-19) (11.8-8.5) (6-18) Hirursi/anestesiolosi
E;‘;Zr;;;‘ﬁingr;;fe 7.841.1 7.841.3 8.3+1.4 77412 NS
pritisak (5-9.5) (5-10) 4.5-10) (5-10)
Noxious exposures 4.6+1.3 1.141.3 3.8+1.4 1.1£1.2 anest'}ss‘;f)%ggi‘;isoémup 0.000
Izlozenost noksama 3-7) (0-5.5) (1.5-7.5) 0-5) Hirursi/anesteziolozi
. e Surgeons or
Eihri‘f;‘;é‘;‘”dam 10.942.4 9.942.8 9.941.7 8442.5  anesthesiologists group  0.003
Izl%e avanie opasnosti (6-16) (4-15.5) (5.5-13.5) (4-106) Hirurzi/anesteziolozi ~ 0.002
gavarje op e Gender/Pol
Conflict/uncertainty 144121 13.5+2.5 14.2+2.2 14.3£2.6 NS
Konflikti/neizvesnost ~ (10.5-18.5)  (8.5-18.5) (9.5-18) (8.5-22)
Total OSI e Surgeons or
Ukupan indeks profe- 89.8+8.0 75.2£10.2 86.1+9.2 73.3£10.7 anesthesiologists group  0.000
sionét) Inog stresc}z’ (67-98.5)  (52.8-93.3) (63.3-101.3) (46.8 —103.3) Hirurzi/anesteziolozi 0.047

e Gender/Pol

Analysis of covariance, with 2 between group factors (physician group & gender) adjusted for age./Uradena je analiza kovarijanse sa 2
faktora (vrsta lekara i pol) korigovano za starost; OSI = occupational stress index/indeks profesionalnog stresa; 6 = standard deviation/
standardna devijacija; NS = statistically non-significant/statististicki bez znacaja P > 0.05

Discussion

As hypothesized, the mean total OSI scores
among the surgeons and anesthesiologists were sig-
nificantly higher than those of the physicians in other
profiles. The significance level was maximal. This
indicates that the overall burden of job stressors is
much heavier for surgeons and anesthesiologists.
Many of the standard deviations were also smaller
and the ranges narrower. Notably, the minimum val-
ues of the total OSI scores were well over 10 points
higher among the surgeons and anesthesiologists.

It was not only the high demand and threat avo-
idant aspects that were significantly higher among the
surgeons and anesthesiologists, as hypothesized. This

was also the case for the underload, strictness and
noxious exposures aspects. For nearly all of these as-
pects, the standard deviations were smaller and the
minimum values higher. These findings reflect not
only the urgent nature of the work, but also heavier
exposures to physical and chemical noxins, more com-
plex task performance, stricter requirements for signal
detection, fixed body position, the need to maintain
maximally high vigilance and more frequent encoun-
ters with trauma and other visually disturbing scenes,
inter alia. Taken together, these findings are consistent
with the fact that a large number of the stressors faced
by surgeons and anesthesiologists are integral to their
work profile per se and that the possibilities for readily
implementable modifications are rather limited.
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Table 4. Indicators of low lifestyle-related cancer or cardiovascular risk* among the two groups of physicians

(University Clinical Center of Vojvodina)

Tabela 4. Indikatori niskog nivoa faktora rizika za nastanak malignih i kardiovaskularnih oboljena uslovijenih
losim navikama* kod dve grupe lekara (Klinickog centra Vojvodine)

Surgeons or anesthesiologists/Lekari specijalisti hirurzi i anesteziolozi

Analysis of Covariance
Analiza Kovarijanse

Number
Broj lekara

OSI Night Shift Work Score
Nivo opterecenja noénim radom

F=4.19 prema indeksu profesionalnog stresa
p =0.046

(Adjusted for age)/(korigovano za starost) X£o

Low Lifestyle-Related Risk Yes/Da 10 1.25+0.87

Nizak nivo faktora rizika uslovljenih

losim navikama No/Ne 46 1.70+0.55

Physicians in other branches (Other than surgeons or anesthesiologists)
Lekari drugih specijalnosti (lekari koji nisu hirurzi ili anesteziolozi)

Analysis of Covariance/Analiza Kovarijanse
F=4.19
p =0.046

Number
Broj lekara

Total OSI score
Ukupan indeks profesionalnog stresa

(Adjusted for age)/(korigovano za starost) Xto
Low Lifestyle-Related Risk Yes/Da 13 68.2+10.3
Nizak nivo faktora rizika uslovijenih No/Ne 122 74.8410.3

losim navikama

*Low life-style related cancer or cardiovascular risk factors, defined as: not a current smoker, BMI < 28, regular recreational physical

activity and not consumption of alcohol daily

*Niski faktori rizika za nastanak malignih i kardiovaskularnih oboljena uslovljenih loSim navikama definisani kao: nepusac, indeks te-
lesne tezine < 28, redovne fizicke aktivnosti, neuzimanje alkohola svakodnevno

Of the more readily modifiable job stressors faced
by surgeons and anesthesiologists, mean scores for
long work hours, nightshift work and extent of expo-
sure to emotionally disturbing occurrence were found
to be significantly higher compared to the other physi-
cians. It was night shift work that differed most mark-
edly between the two groups. Of greatest importance
for the present study, nightshift work score was identi-
fied as a significant multivariate correlate of lifestyle-
related cancer/CVD risk factor status, LRCRF. Name-
ly, the likelihood that a surgeon or anesthesiologist is a
non-smoker, not overweight, not consuming alcohol
every day and engaging regularly in recreational phys-
ical activity appears to be related to conditions of
nightshift work. In the specific OSI for physicians, the
nightshift work score reflects not only the frequency
of night call but also the free time before and after
night call, as well as whether there is guaranteed re-
lief, so that the physicians can be certain that their pa-
tients will be cared for by other colleagues [23]. These
conditions can be regulated quite easily through care-
ful attention and planning. The benefits of such meas-
ures for health professionals have been demonstrated
with respect to biomarkers of cardiovascular risk
[29,30]. It should also be emphasized that there are re-
ported associations between nightshift work among
health professionals and risk of specific cancers, even
after adjusting for life-style related risk factors [31,32].
There 1s also a well-established link between shift-

work and CVD [33,34], especially among women
[35].

For the physicians in other branches, it was the to-
tal job stressor burden that showed a significant rela-
tion to LRCREF status. Since there are more potentially
modifiable factors, interventions aimed at the LRCRF
could be more flexibly developed, based upon actual
conditions. It is our experience that interventions
aimed at lifestyle-related risk factors are most success-
ful when coupled to amelioration of the overall job
stressor burden, as reflected by the total OSI [36,37].

It was among the female physicians in both groups
that the associations between job stressors and LRCRF
were most clearly demonstrated. However, the total
OSI scores were significantly higher among the male
physicians and though non-significant, percentually
fewer male physicians were classified as having a low
LRCREF. Thus, it may be that there was insufficient
power in the present study to identify a gender-specific
relation between work stressors and LRCRF among
the male physicians.

Limitations of the Study

Since only actively working physicians were eli-
gible, there is a possible selection of those who were
relatively healthy. This is likely to bias the results to-
wards the null [38]; therefore, the associations may
have been underestimated. We used cutoff values for
several of the lifestyle-related risk factors. This could
possibly lead to non-differential misclassification,
which could also bias the results towards the null [38].
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On the other hand, since the present study is cross-sec-
tional, inferences about the temporal nature of observed
associations should be made with caution.

There has been some time lag since the data were
collected. However, in our clinical judgment, this is
unlikely to have affected the findings.

The above-mentioned insufficiency in the power is
another limitation of the present study, and under-
scores the need for replication. Randomized interven-
tion trials in which the work stressors are ameliorated
would be a practical way to further examine their etio-
logic association with the evaluated risk behaviors,
and at the same time test the efficacy of prevention
strategies.

Conclusion

Surgeons and anesthesiologists face a heavier work
stressor burden than physicians in other profiles. Rela-

Belki¢ K, et al. Risk factors in physicians

tively fewer of the job stressors are amenable to amel-
ioration. Among the more readily modifiable stressors
in the work environment of surgeons and anesthesiol-
ogists, nightshift work is identified for its adverse im-
pact upon lifestyle-related risk of cancer and cardio-
vascular disease. The conditions of nightshift work
should therefore be a specific target of interventions
aimed at lowering this risk among surgeons and an-
esthesiologists. Among physicians in other profiles,
our results demonstrate a deleterious relation between
the overall job stressor burden per se and lifestyle-re-
lated risk of cancer and cardiovascular disease. This
suggests the need and possibility for broader interven-
tion strategies in which the work environment and risk
behaviors are targeted. Lifestyle-related risk of cancer
and cardiovascular disease is very high among physi-
cians working at the Novi Sad University Hospital.
This underscores the urgent need for preventive meas-
ures among physicians in this high-risk region.
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PHYSICAL FITNESS IS INVERSELY RELATED WITH BODY MASS INDEX AND
BODY FAT PERCENTAGE IN SOCCER PLAYERS AGED 16-18 YEARS

FIZICKA KONDICIJA JE OBRNUTO SRAZMERNA INDEKSU TELESNE MASE I PROCENTU TELE-
SNE MASNOCE KOD FUDBALERA STARIH 16-18 GODINA

Pantelis THEODOROS NIKOLAIDIS

Summary

Introduction: Adolescents are at increased risk for the deve-
lopment of obesity, while sport has been suggested as an effec-
tive means against adolescent obesity. The objectives of this
study were to examine (a) the prevalence of overweight/obesity,
(b) the relationship between body mass index and body fat per-
centage, and (c) the association between body mass index, body
fat and physical fitness in soccer players aged 16-18 yr. Mate-
rial and Methods: Members (n=109, aged 17.0+0.5 yr) of com-
petitive soccer clubs were examined for physical and physio-
logical characteristics. Results: Based on international body
mass index cut-off points, 18.3% (n=20) of participants were
classified as overweight. Body mass index was highly correlat-
ed with body fat percentage (1=0.70, p<0.001). Body fat per-
centage was in inverse relationship with aerobic power (r=-0.21,
p=0.029), maximal anaerobic power (r=-0.20, p=0.044) and lo-
cal muscular endurance (r=-0.39, p<0.001), while correspond-
ing values of body mass index were non-significant (r=-0.05,
p=0.614; r=0.03, p=0.771; r=-0.12, p=0.220, respectively). How-
ever, both body fat percentage and body mass index were in-
versely related with fatigue index of Wingate anaerobic test
(r=-0.26, p=0.009; r=-0.29, p=0.003, respectively). Conclu-
sions: The strong relationship between body mass index and
body fat percentage suggest the further use of body mass index
in adolescent soccer players. The findings confirmed previous
observations on general population about the negative effect of
overweight and fatness on physical fitness. The prevalence of
overweight among participants was similar with what is ob-
served in general population. Therefore, sport participation
cannot guarantee physiological body mass and body composi-
tion, and it is necessary to prescribe exercise targeting body
mass and fat control.

Key words: Body mass index; Physical exercise; Sport; Ado-
lescent

Introduction

Obesity and overweight in adolescence represent
an important public health issue [1]; it has been sug-
gested that they can be tracked from childhood and

Sazetak

Uvod: Adolescenti imaju povecani rizik od nastanka debljine,
a sport se predlaze kao efikasno sredstvo u borbi protiv de-
bljine adolescenata. Cilj ove studije je bio da ispita (a) raspro-
stranjenost prekomerne tezine/debljine, (b) odnos izmedu in-
deksa telesne mase i procenta telesne masnoce i (c) vezu iz-
medu indeksa telesne mase, telesne masnoce i fizi¢ke kondici-
je kod fudbalera starih od 16 do 18 godina. Materijal i meto-
de: Ispitivane su fizi¢ke i fizioloske karakteristike ¢lanova
takmiCarskog fudbalskog kluba (n=109, godine starosti
17+£0,5. Rezultati: Na osnovu internacionalnih grani¢nih
vrednosti indeksa telesne mase, 18,3% (n=20) ucesnika su
klasifikovani kao osobe sa prekomernom tezinom. Indeks te-
lesne mase bio je izrazito povezan sa telesnom masnocom
(r=0,70, p<0,001). Telesna masnoca je bila u obrnutom odnosu
sa aerobnom snagom (r=-0,21, p=0,029), maksimalnom anae-
robnom snagom (r=-0,20, p=0,044) i lokalnom mi$i¢nom iz-
drzljivosti (r=-0,39, p<0,001), dok odgovarajuce vrednosti in-
deksa telesne mase nisu bile znacajne (r=-0,05, p=0,614;
r=0,03, p=0,771; r=-0,12, p=0,220)). Medutim, i telesna ma-
snoca i indeks telesne mase bili su obrnuto srazmerni sa in-
deksom umora Wingate anaerobnog testa (r=-0,26, p=0,009
tj. r=-0,29, p=0,003). Zakljuéak: Jaka veza izmedu indeksa
telesne mase i telesne masnoce ukazuje na dalju upotrebu in-
deksa telesne mase kod fudbalera adolescentata. Ti nalazi su
potvrdili prethodne opservacije o negativnom efektu preko-
merne tezine i debljine na fizicku kondiciju kod opste popula-
cije. Rasprostranjenost prekomerne tezine medu u¢esnicima
bila je sli¢na onoj koja se primecuje kod opste populacije. Sto-
ga, bavljenje sportom ne moze da garantuje fiziolosku telesnu
masu i telesni sastav, pa je neophodno propisati ciljane vezbe
za kontrolu telesne mase i masnoce.

Kljuéne rec¢i: Indeks telesne mase; Fizicke vezbe; Sport; Ado-
lescent

adolescence to adulthood, and are linked to many
other diseases [2,3]. While sport is a promising set-
ting for obesity prevention, the re-levant research has
revealed controversial results [4]. Although soccer is
the most widely practiced sport in Europe [5], no
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BMI — body mass index

BF —body fat

SAR — sit-and-reach test

PWC170 — physical working capacity at heart

rate 170 beats/min

study has ever been conducted so far to investigate
the prevalence of overweight and obesity in young
male soccer population and their impact on physical
fitness.

Body mass index (BMI) is employed globally to
classify humans as normal, overweight and obese
[6]. Even though BMI has several limitations as an
assessment method of body composition (e.g., it can-
not identify sarcopenic obesity [7]), it is inexpensive
and easy to administer. However, its application in
sport population has been questioned [8], because it
is associated with fat mass as well as with fat free
mass. For instance, as BMI is increased by high
amounts of both fat and fat free mass, a very muscu-
lar athlete with low BF could be classified as over-
weight. Recent studies have shown that the relation-
ship between BMI and BF is influenced by sex, age
and sport [4,9,10]. Such relationship has not yet been
identified in adolescent soccer players. If BMI was
in strong correlation with BF, it would offer the
coach, trainer or other allied health care professional
engaged in soccer training an important tool to de-
velop proper exercise programs.

In addition to their implications for health, BF
and BMI are associated with reduced physical fitness,
as it has been indicated by research conducted chiefly
on general population [10-13]. In the aforementioned
research, the comparison between groups of general
population with different BMI has revealed that the
groups with lower or normal BMI perform better in
physical fitness tests than overweight/obese or those
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with higher BMI. However, such associations have
not yet been investigated in youth soccer. Therefore,
the objectives of this study were to examine (a) the
prevalence of overweight/obesity, (b) the relationship
between BMI and BF, and (c) the association between
BMI, BF and physical fitness in soccer players aged
16-18 years.

Material and Methods

In this investigation, a descriptive-correlation de-
sign was used to examine the association between
BMI, BF and physical fitness. Young male soccer
players (n=109, aged 17.0+£0.5 yr, weight 69.1£9.3 kg,
height 1.76+0.06 m, BMI 22.442.5 kgm? and BF
15.84+3.5%), all members of competitive sport clubs,
volunteered for this study. They had 6.5+2.8 years of
training experience and were engaged in soccer
training 4.2+1.1 days weekly with each session last-
ing 1.6+£0.4 h, i.e. a total weekly training volume of
6.6£2.2 h. Oral and written informed consent was
received from all participants or parents after verbal
explanation of the experimental design and potential
risks of study. Height, body mass and skin-folds were
measured, BMI was calculated as the quotient of
body mass (kg) to height squared (m?), and BF was
estimated from the sum of 10 skin-folds [14]. The
electronic weight scales (HD-351 Tanita, Illinois,
USA) were employed for body mass mea-surement
(in the nearest 0.1 kg), a portable stadiometer (SECA,
Leicester, UK) for stature (I mm) and a caliper
(Harpenden, West Sussex, UK) for skin-folds (0.5
mm). All participants performed the following physi-
cal fitness tests in the respective order:

(a) Sit-and-reach test (SAR). The SAR protocol
[15] was employed for the assessment of low back
and hamstring flexibility.

Table 1. Anthropometric and physiological characteristics of BMI quartile groups
Tabela 1. Antropometrijske i fizioloske karakteristike kvartilnih grupa indeksa telesne mase

Quartiles of BMI/Kvartili indeksa telesne mase

154 (n = 27) 2" (n = 28)3" (n = 27) 4" (n = 27)

ANOVA Bonferroni test

Age (yr)/Starost (godine) 16.9£0.6 17.2+0.5

17.0+£0.6

17.0+0.5 F3,105=2.15,p=0.098

BM (kg)/Telesna masa ~ 59.7+4.9 66.7+4.4 70.9+4.5 79.0£9.7 F3,105=44.67,p < 0.001 Q1<Q2<Q3<Q4
Height (m)/Visina 1.75+£0.07 1.76+£0.06 1.76+0.06 1.75+0.08 F3,105=0.08, p=0.974

BMI (kg/m?) 19.4+£1.1  21.6+£0.5 23.0£0.4 25.7+1.7 F3,105=168.62, p < 0.001 Q1<Q2<Q3<Q4
Indeks telesne mase

BF (%)/Telesna masnoca 12.5+1.7
SAR (cm)/Sedi i dohvati  22.1+6.1

152423 16.1+£3.0 19.4£3.0 F3,105 =34.00, p <0.001Q1<Q2<Q3<Q4
2377£74  23.6+6.8 23.5+6.2 F3,103=0.33,p=0.802

PWCI170 (W - kg™) 2.6+04  2.6+04 27+0.6 2.5£0.3 F3,104=1.34,p=0.267

Fizicki radni kapacitet

Pmax (W - kg™) 142424 14.6+3.2 14.6+2.2 14.543.2 F3,98=0.09, p=0.965

Maksimalna snaga

Pmean (W - kg™) 8.8+0.6  87+0.5 8.9+0.7 8.4+0.7 F3,98=3.40,p=0.021 Q3>Q4

Srednja snaga
FI (%)/Indeks umora 371£7.7  43.8+£8.6 42.847.2 44.1£79 F3,98=4.34,p=0.006 Q1<Q2, Q1<Q4

BM-body mass, Pmax maximal power, Pmean mean power, FI fatigue index and Q quartile group
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Table 2. Anthropometric and physiological characteristics of BF quartile groups
Tabela 2. Antropometrijske i fizioloske karakteristika kvartilnih grupa telesne masnoce

Quartiles of BF/Kvartili telesne masnoce

1 =27) 2% (n=28) 3(n=27) 4" (n=27)

ANOVA Bonferroni test

Age (yr)/Starost (godine)
BM (kg)/Telesna masa
Height (m)/Visina

BMI (kg/m?)

Indeks telesne mase

BF (%)/Telesna masnoca
SAR (cm)/Sedi i dohvati
PWC170 (W - kg™
Fizicki radni kapacitet
Pmax (W - kg")
Maksimalna snaga

2.7+0.5

17.040.6 17.140.6 17.140.5 17.0+0.5 F3,105=0.22, p=0.883
62.5457 63.845.7 727462 77.5£9.8 F3,105=2847,p<0.001 QLQ2<Q3Q4
1.75+0.06 1.73+0.06 1.77+0.07 1.77+0.06 F3,105=2.01, p=0.117
204419 21.3+1.5 23.3+1.6 247424 F3105=30.13,p<0001 Q1,Q2<Q3<Q4

11.7£1.2  14.2+£0.6 16.6=0.8 20.7£2.0 F3,105 =248.03, p <0.001 QI1<Q2<Q3<Q4
23.14£7.1 23.9+6.7 24.0£7.2 21.9+54 F3,103=0.59,p=0.623
2.6£03 27+04 2.5+0.5 F3,104=164,p=0.184

14922 14.5€29 14.6£2.5 13.9+34 F3,98=0.52,p=0.671

Pmean (W - kg™) 9.1+0.7 8.6+0.4 8.8+0.5 8.2+0.7 F3,98=8.37p<0.001 Q1,Q3>Q4
Srednja snaga
FI (%)/Indeks umora 37.7£6.9 42.6+8.8 43.1+8.3 44.5+7.7 F3,98=3.39,p=0.021 QI<Q4

BM body mass, Pmax maximal power, Pmean mean power, FI fatigue index and Q quartile group

(b) Physical working capacity at heart rate 170
beats/min (PWC170). PWC170 was performed ac-
cording to Eurofit guidelines [16] on a cycle ergom-
eter (828 Ergomedic, Monark, Sweden). Based on the
linear relationship between heart rate and power out-
put, PWC170 was calculated as the power corre-
sponding to heart rate 170 beats/min and expressed
as W/kg.

(c) Force-velocity test (F-v).The F-v test was em-
ployed to assess maximal anaerobic power (Pmax
expressed as W/kg). This test employed various ap-
plied braking forces that elicit different pedaling ve-
locities in order to derive Pmax [17]. The participants
performed four sprints, each one lasting 7 sec,
against incremental braking force (2, 3, 4 and 5 kg)
on a cycle ergometer (Ergomedics 874, Monark,
Sweden), interspersed by 5-min recovery periods.

(d) Wingate anaerobic test (WAnT). The WAnT
[18] was performed on the same ergometer as the
F-v did. Briefly, the participants were asked to ped-
al as fast as possible for 30 s against the braking
force that was determined by the product of body
mass in kg by 0.075. Mean power (Pmean), ex-
pressed in W/kg, was the main outcome of this test.

Statistical analyses were performed using IBM
SPSS v.20.0 (SPSS, Chicago, USA). Data were ex-
pressed as mean and standard deviation. International
cut-off points were employed to classify participants
as normal, overweight or obese [19]. The association
between physical fitness, BMI and BF was examined
using Pearson’s moment correlation coefficient (1).
One-way analysis of variance (ANOVA) and Bonfer-
roni post hoc test were employed to test differences in
physical fitness between quartile groups of BMI and
BF. Student t-test was used to examine differences
between normal and overweight participants. The
level of significance was set at a=0.05.

Results

Anthropometric and physiological characteristics
of BMI and BF quartile groups are shown in Table 1
and 2, respectively. As demonstrated in these tables,
there was an indication of decreased physical fitness
in the highest quartile of BMI and BF. BMI was high-
ly correlated with BF (=0.70, p<0.001), fat mass
r=0.82, p<0.001), as well as with fat free mass
(r=0.76, p<0.001), and BMI quartiles differed signifi-
cantly with regard to their BF (F3,105=34.00,
p<0.001). BMI could be predicted based on the equa-
tion BF=0.99-BMI-6.29 (standard error of estimate
2.54; Figure 1).
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Fig. 1. Prediction of percentage of body fat from body mass
index. SEE = standard error of estimate. Dashed lines repre-
sent 95% confidence intervals

Slika 1. Predvidanje procenta telesne masnoce na osnovu in-
deksa telesne mase. SEE = standardna greska procene
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Table 3. Anthropometric and physiological characteristics of normal and overweight groups
Tabela 3. Antropometrijske i fizioloSke karakteristike grupa sa normalnom i prekomernom tezinom

Normal (n=89) Overweight (n =20) t test
Normalna Prekomenra
Age (yr)/Starost (godine) 17.1£0.5 16.9+0.5 t107 = 1.16, p = 0.249
BM (kg)/Telesna masa 66.4+7.0 80.7+9.6 t107 =-7.58, p < 0.001
Height (m)/Visina 1.76+0.06 1.75+0.07 t107 =0.32, p=0.748
BMI (kg/m?)/Indeks telesne mase 21.541.7 26.2+1.7 t107 =-10.94, p < 0.001
BF (%)/Telesna masnoca 14.8+2.9 20.1+£2.9 t107 = -7.26, p < 0.001
SAR (cm)/Test ‘sedi i dohvati’ 23.3+6.9 227454 t105 = 0.38, p = 0.704
PWC170 (W - kg"/Fizicki radni kapacitet 2.7+0.5 2.4+0.3 t106 = 2.06, p = 0.042
Pmax (W - kg')/Maksimalna snaga 14.3£2.6 15.1+£3.3 t100 = -1.16, p = 0.250
Pmean (W - kg")/Srednja snaga 8.8+0.7 8.4+0.6 t100 =2.34, p=0.021
FI (%)/Indeks umora 41.9+8.4 42.6+£7.9 t100 =-0.32, p = 0.747

BM - body mass, Pmax maximal power, Pmean mean power and FI fatigue index

BF was in inverse relationship with aerobic po-
wer (r=-0.21, p=0.029), maximal anaerobic power
(r=-0.20, p=0.044) and local muscular endurance
(r=-0.39, p<0.001), while the corresponding values of
BMI were non-significant (r=-0.05, p=0.614; r=0.03,
p=0.771; r=-0.12, p=0.220, respectively). However,
both BF and BMI were directly related with fatigue
index of Wingate anaerobic test (r=0.26, p=0.009;
r=0.29, p=0.003, respectively). Non-significant cor-
relations were found between flexibility and BMI
(r=0.10, p=0.332) or BF (r=-0.11, p=0.256).

Based on international BMI cut-off points, 18.3%
(n=20) of participants were classified as overweight
and no one was obese. Table 3 presents physical and
physiological characteristics of normal and over-
weight participants, as well as their comparison.
Some differences were revealed regarding aerobic
power (PWC170) and certain aspects of anaerobic
power (Pmean), with normal scoring better than
overweight participants.

Discussion

The prevalence of overweight (18.3%) in our
study was in agreement with findings in general
population. For instance, a prevalence of 17.6% and
21.6% was previously reported in schoolchildren
aged 11-17 years in France and Greece, respectively
[20,21] and 23% in schoolchildren aged 16-19 years
in Sweden [22]. Therefore, it is indicated that over-
weight affects young soccer players to a similar ex-
tent as it does general population. In contrast to gen-
eral population, obesity was not recorded in our sam-
ple, which suggested soccer training as the effective
means against adolescent BMI. The participation in
a sport per se cannot guarantee that an adolescent is
not overweight and proper family-, sport club-, and
school-based exercise interventions should target
weight and body fat control. The increase in body
mass results from the misbalance between energy
intake (nutrition) and energy expenditure (physical
activity), and an optimal intervention should take

into consideration both parameters, as well as genet-
ic and environmental factors [20,23].

Even if the application of BMI in sport popula-
tion has been questioned [8], it might be useful in
youth soccer. Unlike sports, in which BMI could
classify elite athletes as overweight or obese (e.g.,
American football [24]), soccer is a sport that is char-
acterized by normal values of BMI (about 23 kgm™),
as it has been shown by research in four elite Euro-
pean leagues [25]. In this context, the excess of body
mass observed in our study was unexpected. Conse-
quently, the elevated BMI of participants should not
be attributed to sport-specific physiological adapta-
tions. It is unlikely that the high BMI in our study is
due to a healthy increase in muscle mass alone and it
may not be without health consequences. The preva-
lence of overweight in our sample warrants further
investigation to determine the health- and sport-re-
lated consequences of excessive weight in adolescent
soccer players and to develop exercise intervention
targeting weight management.

The results of this study indicate that BMI ac-
counts for a large proportion of between-individual
differences in BF; 49% of the variance in BF was
explained by BMI. An important consideration was
whether BF could be predicted from BMI in young
soccer players. There was a close association be-
tween BMI and BF, and an acceptable standard er-
ror of estimate of the former based on the latter. On
the other hand, BMI was similarly correlated with
both fat mass and fat free mass. Therefore, our find-
ings did not suggest further use of BMI as a meas-
ure of BF in soccer players aged 16-18 years. This
correlation was comparable with findings in 5-19-
year-old boys (r=0.79, p<0.001) [26]. It was also
similar with what was found in Japanese general
population aged 9-10 years (r=0.78, p<0.001) and 12-
13 yr (r=0.79, p<0.001) [27], and higher than in the
case of 4-11-year-old boys (r = 0.58, p<0.01) [9].

Based on previous studies on general population
[10-13], it was hypothesized that there was an in-
verse relationship between BMI, BF and physical
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Fig. 2. Maximal anaerobic power (Pmax), estimated by a force-velocity test, mean power during Wingate anaerobic test (Pmean) and
PWCI170 for body mass index (left) and percentage of body fat quartile groups (right), £p<0.05, +p<0.01, *p<0.001

Slika 2. Maksimalna anaerobna snaga, procenjena testom sila — brzina, srednja snaga za vreme Wingate anaerobnog testa i PWCI70
za indeks telesne mase (levo) i procenat kvartilnih grupa telesne masnoce (desno), fp < 0,05, p < 0,01, *p < 0,001

fitness in soccer players. The negative values of the
correlation coefficient between BF and physical fit-
ness confirmed partially our hypothesis. BMI was
significantly correlated with fatigue index (i.e., the
decrease in performance during 30-s Wingate
anaerobic test); the higher the BMI, the higher the
decrease in performance. In addition to the correla-
tion analysis, we examined differences between
BMI and BF quartiles. The most interesting find-
ing was derived from the comparison between BF
quartiles (Figure 2), which revealed that the high-
est BF quartile scored lower in most of the tests.
This suggests that a threshold does exist in BF, over
which physical fitness is affected to a great extent.

The results emphasized the role of adiposity, but
supported the role of BMI in youth soccer, as well.
We found the association between mean power and
fatigue index of Wingate test with BMI, in which the
boys in higher BMI quartiles demonstrated reduced
performance compared to those in lower quartiles.
These associations were not similar for all the param-
eters of physical fitness that were examined. Flexibil-
ity was a parameter found to be in non-significant
correlation with overweight and adiposity, which
came to terms with previous observations [10].

The comparison between normal and over-
weight participants showed similar patterns as the
comparison between BMI and BF quartile groups
did (Figure 3). In spite of the fact that being over-
weight did not appear to be a limiting factor of
short-term power output (Pmax), it exerted a nega-
tive effect on the cardiorespiratory power (PWC170)
as well as on the capacity to maintain power during
repeated actions (mean power, fatique index). Even
though an important conceptual jump must be made

when moving from laboratory findings to their prac-
tical implications, we can assume that overweight of
a soccer player is a disadvantage with regard to
maintenance of performance during the game or
training.

BMI
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Fig. 3. Maximal anaerobic power (Pmax), estimated by a for-
ce-velocity test, mean power during Wingate anaerobic test
(Pmean) and PWC170 for normal and overweight participants
Slika 3. Maksimalna anaerobna snaga testom sila-brzina,
srednja snaga za vreme Wingate anaerobnog testa i PWCI170
za osobe sa normalnom i prekomernom tezinom
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Conclusion

In conclusion, the prevalence of overweight among
the participants was similar with what is observed in
general population. Although none of the participants
was obese, this finding highlights the excess of body
mass in youth soccer as a novel concern for health
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and sport specialists. Except for flexibility, body fat
was negatively associated with most of the physical
fitness parameters under examination. These find-
ings confirmed previous observations on general
population about the negative effect of overweight
on physical fitness.
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Summary

Introduction. Fracture of the patella, after harvesting the cen-
tral third of the patellar tendon for a bone—tendon—bone
autograft, is a rare complication. Material and Methods. We
made 1714 reconstructions of the anterior cruciate ligament of
the knee using bone-patellar tendon-bone technique, and 7 pa-
tients had fracture of the patella (0.42%). The fracture was im-
mediately recognized in the patients with vertical non-dis-
placed patellar fracture and the broken screw osteosynthesis
was carried out without changes in the rehabilitation period.
One patient was treated non-operatively and patellar fracture in
four patients was treated with operative reduction and osteo-
synthesis. Results. The patients were invited for the check-up 5
years (2-8 years) after surgery on average. The mean Lysholm
score was 92 (85-100). All of them continued to engage in
sporting activities at the same or greater level after 9 months on
average (6-12 months). In all patients the Lachman test was
with the firm stop compared to the other leg. X-ray changes in
the patella were found in 2 patients who had multifragmentary
fractures. Discussion and Conclusion. The fracture of patella
can be prevented by avoiding to take too much bone graft, by
using the most precise tools for cutting, while rehabilitation
must be carefully planned. The optimal treatment of the frac-
ture of the patella after the reconstruction of the anterior cruci-
ate ligament is a firm osteosynthesis, which allows healing of
the bone and continuation of the rehabilitation program.

Key words: Patella; Fractures, Bone; Anterior Cruciate Ligament
Reconstruction; Arthroscopy; Postoperative Complications

Introduction

Bone-patellar tendon-bone (BTB) remains the
most common graft material for anterior cruciate
ligament (ACL) reconstruction, and has several ad-
vantages compared with soft tissue grafts. The BTB
graft is the strongest of all biological substitutes; it
achieves strong initial graft fixation using interfer-
ence screws, and offers rapid bony integration at the
fixation points of the reconstruction [1-4]. The re-
sults of its application are excellent in 80-90% cases
with sporadic complications of the knee extensor

Sazetak

Uvod: Prelom casice kolena posle uzimanja kost-ligament ¢asi-
ce-kost kalema je retka komplikacija. Materijal i metode: Ura-
dili smo 1 714 artroskopskih rekonstrukeija prednjeg ukrstenog
ligamenta kost — ligamenet ¢asice — kost kalemom i kod sedam
pacijenata je doslo do prelom casice (0,42%). Kod pacijenta sa
vertikalnim nedislokovanim intraoperativnim prelomom casSice,
prelom je odmah prepoznat i izvrSena je osteosinteza preloma
zavrtnjem, bez promena u rehabilitacionom periodu. Jedan paci-
jent je lecen neoperativno dok je kod cetiri pacijenta prelom ca-
Sice kolena lecen operativno krvavom repozicijom i osteosinte-
zom. Rezultat: Pacijente smo pozvali na kontrolu prose¢no 5
(2-8) godina posle operacije. Prose¢an Lyscholm skor bio je 92
(85-100). Svi su nastavili da se bave sportskim aktivnostima na
istom ili visem nivou. Kod svih pacijenata je Lachman test bio
sa tvrdim zaustavljanjem u odnosu na drugu nogu. Radiografske
promene su nadene kod 2 pacijenta sa visedelnim prelomima ¢a-
Sice. Povrtak sportskim aktivnostima bio je posle 9 (6—12) mese-
ci. Diskusija i zaklju¢ak: U prevenciji ove komplikacije treba
izbegavati uzimanje prevelikog kosStanog kalema, koristiti $to
preciznije instrumente za secenja, a rehabilitacija mora biti pa-
zljivo dozirana. Optimalni tretman preloma caSice posle rekon-
strukcije prednjeg ukstenog ligamenta kolena je ¢vrsta osteosin-
teza, ¢ime se omogucava zarastanje kosti i nastavljanje rehabi-
litacionog programa.

Kljuéne reci: Patela; Frakture kosti; Rekonstrukcija prednjeg
ukr$tenog ligamenta; Artroskopija; Postoperativne komplikacije

mechanism, that is, BTB harvest site morbidity and
disruption of the knee extensor apparatus [5,6]. Since
1983, when McCarrol [7] reported the first case of
patella fracture that occurred 6 months postopera-
tively during a golf swing, few other authors have
reported this complication [8—13].

The aim of this paper is to present the results
of anterior cruciate ligament reconstruction in the
patients in whom the intraoperative or postopera-
tive fracture of the patella occurred and to show
the underlying causes of these complications and
possibilities of prevention.

21000 Novi Sad, Hajduk Veljkova 1-7, Srbija, E-mail:milankom@eunet.rs
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Abbreviations
ACL — anterior cruciate ligament
BTB — bone-patellar tendon-bone

Material and Methods

In the period from 1996 to 2011, 1714 reconstruc-
tions of the anterior cruciate knee ligament were
done at the Department of Orthopaedic Surgery,
Clinical Centre of Vojvodina using the BTB tech-
nique which was similar for all the patients. A verti-
cal incision was made from the middle of the patella
to the inferior portion of the tibia tubercle with the
knee flexed. Skin flaps were created and the incision
was sharply carried down through the transverse fi-
bres of the paratenon. The paratenon was incised at
its midpoint, and the scissors were then used to ex-
tend proximally and distally and to expose the entire
width of the patellar tendon. Next, the tendon was
maintained in a stretched position by flexing the
knee to incise the tendon first on one side of the graft
followed by the other side to yield a 10-mm wide
graft. Then, a blade oscillating saw was used to cre-
ate the tibial bone plug by scoring the tibial cortex
and removing an equilateral triangle of bone with
the saw. The tibial bone block was temporarily left in
place while we harvested the patellar bone plug. We
cut the patellar plug as a trapezoidal shape, no more
than 6 or 7 mm deep, and then we used a curved os-
teotome to lift the tibial bone plug carefully from its
bed onto a lap pad followed by gentle removal of the
patellar bone plug. The scissors were then used to re-
move any remaining soft tissue attachments, and the
graft was removed by the harvesting surgeon. The
BTB graft was prepared on a side table by an assist-
ant. A standard anterolateral portal was used as a
viewing portal and an anteromedial one was used as
a working portal. The ACL stump was debrided. In
the period from 1996 to 2005 we created a femoral
tunnel with a limited notchplasty using the TT tech-
nique. Since 2005, we have been making a femoral
tunnel through the anteromedial portal. The femoral
tunnel was created first in order to avoid excess fluid
loss. The knee was placed in flexion between 110
and 120°. The femoral guide (Karl Storz, Tutlingen,
Germany) with an appropriate offset was introduced
into the joint through the anteromedial portal. With
the help of a femoral guide, a drill-wire was placed
into the centre of the anatomic insertion of the ACL
at 10 o’clock position and was overdrilled with a 10-
mm diameter reamer. A suture was retrieved and a
guide pin was drilled into the joint followed by a
cannulated reamer with an equal diameter to the
graft to create the tibial tunnel. A grasper was then
placed through the tibial tunnel to retrieve the su-
ture. Then the graft was passed through the tibia into
the femoral socket, and once the graft was properly
positioned in the tunnel, it was fixed with RCI —
round cannulated interference screws (Grujic &
I'pyjuh, Novi Sad, Serbia). Firm traction was applied
to the tibial bone block while the full range of knee
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motion was being performed in order to pretense the
graft and observe if the full extension caused any
impingement. The graft was then tensioned using 60
N force (Karl Storz, Tutlingen, Germany) and fixed
into the tibial tunnel with round cannulated interfer-
ence screws (Gruji¢ & I'pyjuh, Novi Sad, Serbia).
The knee stability was checked using Lachman and
anterior drawer tests. Two drains were placed, the
operative wound was closed in a usual way and the
patient was taken to his room.

The patellar fracture occurred intraoperatively in
two patients and postoperatively in 5 patients
(0.42%) (Table 1). There were two men and 5 wom-
en, their mean age being 23.5 years (19-30) and they
went in for the following sports: basketball (1), soc-
cer (1), karate (2), handball (1), recreational activi-
ties (2). The left knee was injured in 4 patients and
the right knee in 3 patients. In 6 patients a fracture
of the patella was on the same leg where there was
the reconstruction of the anterior cruciate ligament
in the knee, and on the second one from which the
graft was taken from the opposite knee. The frac-
ture developed in two cases intraoperatively; in one
case seven days after surgery; in two cases after
two months; and in two cases 7 months after ante-
rior cruciate ligament reconstruction. We had to ad-
just the layout without dislocation in two patients;
in three patients there was a two-part fracture and
transversal; in another two it was multi-fragmen-
tary. The fracture was immediately recognized in
the patients with vertical non-displaced patellar
fracture, and the broken screw osteosynthesis was
carried out (Figure 1AB), without changes in the
rehabilitation period. One patient was treated non-
operatively (Figure 2ABC) with plaster of Paris
for 6 weeks which was followed by physical thera-
py (Figure 3AB). In four patients patellar fracture
was treated with operative reduction and osteosyn-
thesis with needles and wire (Figure 4AB).

The results were made based on the mean Lysholm
score [14], arthrometric [15] and X-ray images.

Results

All patients were invited for the check-up 5
years after surgery on average (2-8 years). The
mean Lysholm score was 92 (85-100). All of them
have continued to engage in sporting activities at
the same or greater level after 9 months on aver-
age (6-12 months). In all patients the Lachman test
was with the firm stop, arthrometric 2 (1-3) mm
compared to the other leg. X-ray changes in the
patella were found in 2 patients, who had multi-
fragmentary fractures.

Discussion

The use of patellar tendon autografts for ACL
reconstruction is widespread and is deemed to
provide good, reproducible clinical results [16].
Fracture of the patella, after harvesting the central
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Table 1. Patients with knee patellar fracture after anterior cruciate ligament reconstruction using BTB autograph
Tabela 1. Pacijenti sa prelomom casice kolena posle rekonstrukcije prednjeg ukrstenog ligamenta koriscenjem auto-
kalema kostani deo casice-ligament casice-kostani deo golenjace”

Case No
Pacijent broj ! 2 3 4 > 6 7
Gender/Pol ~ Male/Muski ~ bomale  Eemale ypo sk Male/Muski Male/Muski Male/Muski
Zenski Zenski
Age/Starost 19 22 18 23 29 30 24
Knee/Koleno Left/Levo Left/Levo  Left/Levo Right/Desno Right/Desno Right/Desno Left/Levo
Sporting Football Recreational Recreational
activity Fudbal Handball Handball Basketball  football fitness Karate
Sportska Rukomet ~ Rukomet  KoSarka  Rekretaivno Rekretaivno — Karate
aktivnost fudbal fudbal
Fractures
after surgery Intraoperati-
Nastank Intraoperatively 7 days 7 months 7 months 2 months 2 months vely
preloma Intraoperativno 7 dan 7 meseci 7 meseci 2 mesec 2 mesec Intraopera-
posle tivno
operacije
Type of Vertical Transverse Transverse Transverse Mutifra- Multifra- Ver.tlcal_
fracture Vertiklani Poprecni  Poprecni  Poprecni gment gment Vetikiani
Tip preloma P P P Visedelni Visedelni
Reposition  Reposition  Reposition ~ Reposition . Reposition
Plaster immo-
Treatment and osteosyn-and osteosyn-and osteosyn-and osteosynt- bilization and osteosyn-
Lecenie - thesis thesis thesis hesis Ginsna thesis
4 Reporzicijai Repozicijai Repozicijai Repozicija i imo bll';izaci » Repozicija i
fiksacija fiksacija fiksacija fiksacija Y4 fiksacija
Resume sport
activities 6 meseci 8 months 12 months 11 months 10 months 10 months 6 months
Povratak 6 months 8 meseci 12 meseci 11 meseci 10 meseci 10 meseci 6 meseci
sportu
Lyscholm scor 100 85 96 90 84 87 100
Artrometar
measurements
in mm 1 3 2 2 3 2 1
Artrometarsko
merenje u mm
Xoray findines Repaired Repaired  Repaired  Repaired Reconstruc- Reconstructed Repaired
R TGyna laz g anatomically anatomically anatomically anatomically ted step 2 mm step 2 mm  anatomically
Saniran Saniran Saniran Saniran  Saniran ste- Saniran stepe-  Saniran
anatomski  anatomski  anatomski  anatomski  penik 2 mm  nik 2 mm anatomski

third of the patellar tendon for a BTB autograft is
a rare complication whose incidence ranges from
0.23% to 2.3% [9,13,17-19]. We made 1714 recon-
structions of the anterior cruciate ligament of the
knee using BTB technique, and had fracture of
the patella in 7 patients (0.42%). In all but one pa-
tient the fracture was on the same side where the
anterior cruciate reconstruction was done. In one
case of the re-reconstruction of the ACL there was
a fractured patella of the opposite knee from
which graft was taken ten days after surgery.

The causes of patella fractures after anterior
cruciate ligament reconstruction are manifold.
First of all, taking a bone graft from the patella
leads to a significant weakening of the bones
(Figure 1B). The recommendations for minimiz-
ing the risk of patella fracture include avoiding

the use of osteotomes to make the initial bone cuts
and to remove no more than 25 to 30 mm of the
length of the patella, and no more than 9 to 10 mm
of its width. The front part of the patella is the
strongest and most resistant to the load, and its re-
sistance after taking the graft [5] is reduced by
30%-40% without a significant increase in pres-
sure between the patella and the femur [20,21].
Friis and al. [22], who investigated the biome-
chanical strength of the patella after taking the
graft, found that the patella from which the graft
was taken was more sensitive to stress than nor-
mal, and that the striped graft taken caused less
stress on the bones than the oval or trapezoidal
graft. The main conclusion of this study is that the
lower part of the bone taken, the less stress on the
patella, and the graft length should not exceed the
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Fig. 1AB. Profile and AP radiograph of the left knee with pa-
tellar fracture occurred intraoperatively and immediately exe-
cuted osteosynthesis with screw (Patient No. 7)

Slika 1AB. Profilni i AP rendgenski snimak levog kolena sa
intraoperativno nastalim prelomom casice kolena i odmah iz-
vrSenom osteosintezom zavrtnjem. (Pacijent br. 7)

equator of patella. Malek et al. [23] belive that the
depth of the graft taken should not be more than
one third of the patella thickness. Additionally, the
technique of taking graft is critical. Osteotom
should be used carefully after the initial cuts made
by saw. Making a 45-degree angle to the upper
pole of the graft during the intake may reduce
postoperative stress. Jackson and al [24] propose
the application of semi-circular oscillating saw
with a smaller graft taken, and to form a smooth
rounded bottom, which probably causes less stress
than traditional methods in the angles.

McCarroll [1] presented the theory that the
transverse patella fractures are similar to stress
fractures due to reduced vascularization of the cen-
tral parts of the patella. Benson and Barnett [25]
described the patella vascularization and collateral
blood flow after taking the graft. Extraossal blood
supply surface of patella comes from geniculates
artery that are stored while taking graft. The in-
traoosseous blood flow has three components: mid-
dle-patellar, polar and system from tendon and
muscles quadriceps. The first two supply the mid-
dle third and lower pole of patella. If the damage
occurs while taking graft, it can slow down the

Fig. 2ABC. Profile, AP and tangentional radiograph of the
knee, indicating the multifragment fracture of the patella.
(Patient No. 6)

Slika 2ABC. Profilni, AP i tangencionalni rendgenski snimak
kolena na kome se vidi visedelni prelom casice. (Pacijent br. 6)
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Fig. 3AB. Profile and AP radiograph of the patient No. 6 after
two years. Fracture of the patella treated non-operatively,
only with plaster immobilization, is repaired, but there are
steps on the articular surface.

Slika 3AB. Profilni i AP rendgenski snimak pacijenta broj 6
dve godine kasnije. Prelom casice kolena lecen neoperativno
gipsanom imoblizacijom je saniran ali postoji stepenica na
artikularnoj povrsini.

healing process on the graft, and affect the sur-
rounding normal bone.

Bonami et al [6] studied the quality of tissue
that filled the place where graft had been taken
from during healing. A defect in the patellar liga-
ment and patella filling fibrous tissue, which also
reduces the strength and resistance of the anterior
cortex of patella, predisposes fracture. Many au-
thors [26-28] recommend filling the defect in the
patella with spongious bone to preserve the ana-
tomical integrity of the donor sites.

The majority of the described fractures happened
during early postoperative period [8,25,29,30,31], an
average of 57 days following BTB anterior cruciate
ligament reconstruction, with an interval between 24
and 121 days. Christen et al. [9] described 6 intraop-
erative and 3 postoperative patella fractures in a se-
ries of 490 patellar autograft ACL reconstructions.
Two of our patients sustained fractures of the patella,

Fig. 4AB. Profile and AP radiograph of the knee after a bloody
reposition and osteosynthesis patellar fracture (patient No. 5)
Slika 4AB. Profilni i AP rendgenskio snimak kolena na posle
krvave repozicije i osteosinteze preloma casice (Pacijent br. 5)
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one after seven days, two after two months and two
after 7 months, the average being78 days (0-210).
Intraoperative fracture of the patella occurred
during bone block removal and usually vertical
splits without dislocation. Out of 6 intraoperative
fractures reported by Christen et al. [9], 3 were
treated with internal fixation. In our first case we
noted the existence of fracture without dislocation
of the control X-ray that was made 6 weeks after
surgery when the patient complained of constant
pain in his patella. We slowed the rehabilitation
program, and the fracture healed without affecting
the final result. In another patient, a crack was
heard and a non-displaced fracture of the longitudi-
nal patella was noted after cutting the patella and
lever strong chisels manipulation. We immediately
made an osteosynthesis with one screw. The frac-
ture healed without slowing down the rehabilitation
program and it did not affect the final result.
Postoperative fractures occur with a direct
blow results and impaction injury with the frac-
ture being stellate or Y-shaped, while rapid eccen-
tric quadriceps contraction, which may occur as
the result of a fall, typically results in a transverse
fracture pattern [32]. These fractures cause sig-
nificant functional deficit that is manifested clini-
cally as a loss of active knee extension. Rigid fix-
ation to allow early mobilization is the recom-
mended treatment for most isolated patella frac-
tures [33] as well as for patella fractures in the
postoperative period after ACL reconstruction.
Non-operative treatment and treatments requiring
extended immobilization should be reserved for
those patients unwilling or unable to undergo sur-
gery, or a fracture pattern that cannot be rigidly
fixed. Once a patella fracture occurs, the short-
term rehabilitation goals for the patient should be
altered in order to enhance the likelihood of long-
term success. Fracture healing without displace-
ment is critical. There is a variety of fixation
methods. Tension-band fixation has been reported
with successful results [11]. However, as reported
in the trauma literature, 22% of patients treated
with tension-band wiring and early motion had
displacement of more than 2 mm, and over 10% of
patients will require hardware removal due to
overlying irritation from the wire [34]. Other op-
tions include cannulated screw fixation, with or
without a tension-band augment, or bicortical (su-
perior to inferior) small or large fragment screw
fixation. Biomechanical testing of a modified ten-
sion-band compared to either 4.5-mm screws or
an anterior tension band placed through 4.0-mm
cannulated screws showed the cannulated screws
and tension band to be the strongest construction
[35]. Regardless of the method selected, the sur-
geon must achieve reduction of the articular sur-
face with stability throughout a range of motion.
Once the fracture is reduced and stabilized, the
knee must be taken through a range of motion to
ensure no displacement is observed prior to clo-
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sure. Postoperatively, the patient is allowed a pro-
tected progressive range of motion in a brace, but
weight-bearing is allowed only in full extension.
Hardware need not be routinely removed [36], but
if symptomatic, it can be removed after the fracture
has healed and ACL rehabilitation is complete.

The prevention of complications after recon-
struction of anterior cruciate ligament rehabilita-
tion has an important role. When postoperative
quadriceps and hamstring muscles are impaired,
they allow abnormal patellar mobility, which
causes increased stress on the graft taken place.
An early training of leg muscles with the return of
neuromuscular proprioception is important for
maintaining the knee stability and reducing the
abnormal mobility of the patella [37].

The ways of avoiding an intraoperative patella
fracture is to avoid larger bone plugs, minimize
crosscuts that can act as stress risers, avoid deep
cuts that might violate the articular surfaces, avoid
levering the graft with osteotomes, and backfilling
the defects with bone graft obtained at graft harvest
or during tibial tunnel creation [38]. Postoperative-
ly, it is important not to overload the patella in the
first 6 to 8 weeks. Intraoperative fractures should
be immediately treated with a firm osteosynthesis,
and since they are usually without significant dislo-
cations, they do not affect the rehabilitation process
and the end result of ACL reconstruction. Fractures
without dislocation are generally treated conserva-
tively with immobilization; fractures with disloca-
tion are treated by open reposition and internal fix-
ation. Strong osteosynthesis allows early mobility
and knee muscle exercises. The ultimate outcome
of the reconstruction of the ACL does not change
after post-operative fracture patella, it is the same
as for an uncomplicated anterior cruciate ligament
reconstruction of knee. If a patellar fracture occurs
after the anterior cruciate ligament reconstruction,
the best treatment is a firm osteosynthesis, which
enables the healing of the bone, and immediate
continuation of the previously resumed rehabilita-
tion program. However, this complication prolongs
the rehabilitation period and slows down the return
to the sport field.

Conclusion

Patella fracture after anterior cruciate ligament
reconstruction of the knee can be a serious prob-
lem in the total rehabilitation of the patient, and
that possibility should be considered during ante-
rior cruciate ligament reconstruction. These com-
plications can be prevented by avoiding taking too
much bone graft, by using the most precise tools
for cutting, while rehabilitation must be carefully
planned. After the reconstruction of the anterior
cruciate ligament an optimal treatment of frac-
tures of the patella is a firm osteosynthesis, which
allows healing of the bone, continuation of the re-
habilitation program and a good end result.
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Summary

Introduction: Nowadays, obesity is one of the most important
health problems in both developed and developing countries.
Recent studies have shown a significant association of obesity
and its complications with birth weight. The aim of our study
was to analyze the effect of birth weight on the occurrence of
metabolic disorders in normal weight and obese women. Mate-
rial and Methods: The study group included 134 females of
average age 41.71£11.56 years. In these women the relationship
between birth weight and anthropometric and biochemical
parameters, as well as with blood pressure values was ana-
lyzed. Results: Our results show that women with higher
birth weight had higher values of the anthropometric indica-
tors of fat mass and distribution (such as body mass index,
total fat mass, waist circumference and hip circumference),
as well as higher values of high density lipoprotein-choles-
terol. In contrast, the values of systolic and diastolic blood
pressure and low density lipoprotein-cholesterol were lower
in women with higher birth weight. The analysis of metabolic
profile in women of different nutritional status indicates that
normal weight women with metabolic syndrome had a lower
birth weight when compared with normal weight women
without metabolic risk (3.15 vs. 3.40 kg, p>0.05). Conclu-
sion: Higher birth weight is related with higher fat mass,
while lower birth weight is related with metabolic distur-
bances. Birth weight seemed to be determinant of metabolic
risk in normal weight women

Key words: Birth Weigh; Obesity; Risk Factors; Metabolic
Syndrome X; Nutritional Status; Adult; Middle Aged; Female
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SaZetak

Uvod: Gojaznost je jedan od najznacajnijih zdravstvenih problema
danasnjice sa kojim se suocavaju kako razvijene zemlje, tako i ze-
mlje u razvoju. Dosadasnja ispitivanja su pokazala znacajnu pove-
zanost gojaznosti i njenih komplikacija sa telesnom masom na rode-
nju. Cilj naseg istrazivanja bio je da se analizira uticaj telesne mase
na rodenju na pojavu metabolickih poremecaja kako kod normalno
uhranjenih, tako i kod gojaznih Zena. Materijal i metode: Ispitiva-
nu grupu Cinile su je 134 osobe zenskog pola prosecne starosti
41,71£11,56 godina, kod kojih je analiziran odnos telesne mase na
rodenju sa antropometrijskim i biohemijskim parametrima, kao i sa
vrednostima krvnog pritiska. Rezultati: Nasi rezultati ukazuju na
vece vrednosti parametara mase i distribucije masnog tkiva (indeks
telesne mase, ukupna masna masa, obim struka i obim kukova), kao
i holesterola u lipoproteinima male gustine velike gustine kod osoba
sa ve¢om masom na rodenju. Suprotno, vrednosti sistolnog i dija-
stolnog krvnog pritiska, kao i holesterol u lipoproteinima male gu-
stine padaju iduci ka viSim vrednostima mase na rodenju. Analizom
metaboli¢kog rizika kod Zena razli¢itog stepena uhranjenosti uoca-
va se da su normalno uhranjene Zene sa rizi¢nim metabolickim pro-
filom imale nize vrednosti telesne mase na rodenju u poredenju sa
normalno uhranjenim zenama bez metabolickog rizika (3,15 vs.
3,40 kg, p>0,05). Zakljucak: Osobe koje su imale vecu telesnu
masu na rodenju imale su veée vrednosti ukupne masne mase tela,
dok je mala telesna masa na rodenju povezana sa metabolickim po-
remecajima. Telesna masa na rodenju se pokazala moguc¢om deter-
minantom metaboli¢kog rizika kod normalno uhranjenih osoba.
Kljucne reéi: Tezina na rodenju; Gojaznost; Faktori rizika; Meta-
boli¢ki sindrom X; Nutritivni status; Odrasli; Srednje godine; Zen-
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Introduction

Nowadays, obesity is one of the major health
problems in both developed and developing coun-
tries. The incidence of obesity reaches epidemic
proportions - according to current data of the World
Health Organization, more than one billion people
are considered to be overweight, while 400 million
people are considered to be obese [1-3]. The availa-
ble data show that 54% of Serbian population are
overweight, while in Vojvodina 35.5% of its popu-
lation are overweight and 23% are obese [4]. Obesi-
ty is one of the most important risk factor not only
for diseases such as type 2 diabetes and cardiovas-
cular diseases, but also for some malignant diseases
- breast, endometrial, prostate or colon cancer.

Epidemiological studies have shown a signifi-
cant correlation between obesity and its complica-
tions and birth weight [5-8]. Research has shown
that heart diseases cause death two to three times
more often in people born with low birth weight
than in those whose birth weight was higher than 4
kg [9]. It is believed that predisposition for the de-
velopment of cardiometabolic disorders in adults is
the result of adaptation of neuroendocrine mecha-
nisms to poor energy supply during fetal develop-
ment. Inadequate conditions and stress during pre-
natal period cause hypersensitivity of immune sys-
tem, structural and functional changes of some or-
gans and tissues — inadequate ratio between colla-
gen and elastin increases tendency towards inflam-
mation and vascular damage increases, that being
the base for accelation of atherosclerosis [10,11].

On the other hand, higher birth weight is associa-
ted with the risk of developing obesity in later life
[12,13]. However, it is still unknown which compo-
nent of body composition is affected by birth weight
and wheather it is a consequence of genetic predispo-
sition or exclusively prenatal factors that caused high-
er birth weight.

Recent studies have shown that among normal-
weight persons are those who are metabolically obese
and that some overweight people are actually meta-
bolically healthy [14,15]. The question is wheather
these profiles are programmed during fetal life. Re-
garding this matter, the aim of our research was to
analyze the effect of birth weight on the occurrence
of metabolic disorders in normal-weight and obese
women.

Material and Methods
The study group included 134 females of aver-

age age 41.71 £11.56 years and different nutritional
status. The participants underwent anthropomet-
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ric measurements, their blood pressure was meas-
ured and the blood sample was taken for biochem-
ical analyses. In addition, these women were asked
about their birth weight.

The following anthropometric parameters were
measured: body height, weight, waist circumfer-
ence and hip circumference.

Body height was measured by Harpenden an-
thropometer (Holtain Ltd, Croswell, UK) with ac-
curacy of 0.1 cm. Body weight was measured with-
in the process of bioelectrical impedance measur-
ing. Body mass index (BMI), calculated as the per-
son’s body mass in kilograms divided by the square
of her height in meters, was used to estimate nutri-
tional status. According to the recommendations of
the World Health Organization, the participants
having BMI of 18.5 to 24.9 kg/m? were considered
to be normal-weight, those whose BMI was be-
tween 25 and 29.9 kg/m? were overweight and those
whose BMI was higher than 30 kg/m* were obese
[1]. Waist and hip circumference were measured by
Holtain measurement tape (Holtain Ltd, Croswell
UK) with an accuracy of 0.1 cm.

The standard equipment, Riva-Rocci sphygmo-
manometer, was used to measure systolic (SBP) and
diastolic (DBP) blood pressure.

Glycaemia and parameters of lipid status were
also analyzed and the values of insulinemia and in-
sulin resistance index (HOMA-IR) were determined
in 104 participants. Total cholesterol (HOL) and try-
glicerides (TG) were determined by enzymatic pro-
cedures; whereas, HDL-cholesterol was determined
by precipitation with sodium phosphotungstate and
LDL-cholesterol by Friedwald’s formula [16]. The
values of fasting glucose were measured by Diab
glucosa GOD-PAP’s method. Enzyme immunoassay
was used to determine serum insulin and insulin re-
sistance, while insulin resistance was assessed by in-
sulin resistance index: (glycaemia (mmol/L) x in-
sulinemia (WU/mL))/22.5 [16].

Criteria of Karelis et al. were used to determine
metabolic risk [17]. These criteria take into account
the value of tryglicerides (<1.7 mmol/L), total chole-
sterol (<5.2 mmol/L), LDL-cholesterol (<2.6 mmol/L),
HDL-cholesterol (>1.1 mmol/L) and HOMA-IR
(<1.95). Those participants who met four of five crite-
ria were labeled as metabolically healthy regardless
of their nutritional status. Based on the assessment of
metabolic risk the participants were divided into four
groups: normal weight metabolically healthy, normal
weight metabolically obese, obese but metabolically
healthy and overweight with metabolic risk.

Software package SPSS Statistics 17.0 was used
for statistical analyses.

Results

Table 1 shows the descriptive characteristics of
the study group. The participants were of different
nutritional status (BMI values ranged from 17.86 to
59.30 kg/m?) and of different type of fat distribu-
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Table 1. Characteristics of the study group
Tabela 1. Karakteristike ispitivane grupe

X +SD Min - Max
Age (years)/Starost (godine) 41.71 £ 11.56 20.00 — 76.00
Birth weight (kg)/Telesna masa na rodenju (kg) 3.34+0.56 1.35-4.95
Body height (cm)/Telesna visina (cm) 165.11 £ 6.26 148.70 — 180.00
Body weight (kg)/Telesna masa (kg) 70.26 + 18.77 45.00 - 170.00
BMI (kg/m?) 25.85+7.09 17.86 — 59.30
Fat mass (%)/Masna masa (%) 30.44 + 8.28 9.10 — 55.40
Systolic blood pressure (mmHg)/Sistolni krvni pritisak (mmHg) 114.54 £ 17.26 90.00 — 180.00
Diastolic blood pressure (mmHg)/Dijastolni krvni pritisak (mmHg)  73.72 = 9.91 50.00 — 100.00
Glycaemia (mmol/l)/Glikemija (mmol/l) 4.87+1.59 3.30-19.70
Triglycerides (mmol/l)/Trigliceridi (mmol/l) 1.24 + 1.41 0.46-12.53
Total cholesterol (mmol/1)/Ukupni holesterol (mmol/I) 5.58 £ 1.10 272 —8.18
HDL-cholesterol (mmol/l)/HDL-holesterol (mmol/l) 1.53 £0.80 0.63 -9.95
LDL-cholesterol (mmol/l)/LDL-holesterol (mmol/I) 3.59+0.98 1.34-6.92
Waist circumference (cm)/Obim struka (cm) 81.17 £ 16.64 59.50 — 151.00
WSR 0.49 +0.10 0.35-0.90
Hip circumference (cm)/Obim kukova (cm) 102.73 £10.25 83.50 — 150.00
WHR 0.79 £0.10 0.66 — 1.21
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tion, and with different metabolic profiles (waist
circumference was between 59 and 151 cm).

The subjects were afterwards divided into five
categories based on their birth weight: <2.50 kg,
2.50-2.99 kg, 3.00-3.49 kg, 3.50-3.99 kg and >4.00
kg. The values of measured parameters in each ca-
tegory are shown in Graphs 1, 2 and 3 (the values
were first logarithmically transformed in order to
improve the linearity). It 1s noticeable that the high-
er the birth weight, the higher the anthropometric in-
dicators of fat mass and distribution as well as the
values of HDL-cholesterol are. Thus, the average va-
lues of BMI and fat mass in women born with birth
weight less than 2.5 kg were 22.56+3.14 kg/m? and
25.60+8.19%, respectively, while in those whose birth
mass was over 4 kg they were 25.19+5.06 kg/m? and
31.38+8.34%. In contrast, the values of systolic and
diastolic blood pressure and LDL-cholesterol were
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_ . Fat mags
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ity e
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Graph 1. Values of anthropometric parameters in different
categories of birth weight

Grafikon 1. Vrednosti antropometrijskih parametara u razli-
citim kategorijama telesne mase na rodenju

lower in women with higher birth weight. The aver-
age value of LDL-cholesterol in women with the
lowest birth weight was 4.16£1.21 mmol/l, while in
those whose birth weight was over 4 kg it was
3.55+0.99 mmol/l. However, the differences be-
tween the values of mentioned parameters in diffe-
rent categories of birth weight were not statistically
significant.

The metabolic risk was estimated in 104 subjects
whose value of HOMA-IR had been determined; they
were then divided into four categories depending on
the degree of their nutritional status and metabolic
profile. The subjects with the metabolic risk profile
had lower values of birth weight compared with those
without the metabolic risk, but of the same nutritional
status (Table 2); whereby, a slightly larger difference
was noticed among normal weight women (3.40+0.50
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Graph 2. Values of biochemical parameters in different cate-
gories of birth weight

Grafikon 2. Vrednosti biohemijskih parametara u razlicitim
kategorijama telesne mase na rodenju
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Table 2. Birth weight versus nutritional status and metabolic risk
Tabela 2. Telesna masa na rodenju u odnosu na stepen uhranjenosti i metabolicki rizik

Birth weight (kg)/Telesna masa na rodenju (kg)

X +SD

Med (Min — Max) ANOVA (Sig)

Normal weight/Normalno uhranjene

Without metabolic risk/Bez metabolickog rizika
At metabolic risk/Sa metabolickim rizikom
Obese/Gojazne

Without metabolic risk/Bez metabolickog rizika
At metabolic risk/Sa metabolickim rizikom

340+0.50  3.50 (2.30 — 4.60)
3.15 + 0.66 3.25 (1.35 — 4.95) 0172
3.47 +0.20 3.50 (3.25 — 3.65)
3.42 +0.54 3.50 (1.80 — 4.50)
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Graph 3. Values of blood pressure in different categories of
birth weight

Grafikon 3. Vrednosti krvnog pritiska u razlicitim kategori-
Jjama telesne mase na rodenju

vs. 3.15+0.66 kg). These differences, however, were
not statistically significant.

Discussion

Numerous literature data suggest an association
between low birth weight and risk for development
of metabolic disorders, cardiovascular diseases, and
even central deposition of adipose tissue in later life
[18,19]. Conversely, higher birth weight is brought
into connection with late onset of adiposity and low-
er risk of cardiovascular diseases and type 2 diabetes
[18]. The aim of our research was to analyze the ef-
fect of birth weight on the occurrence of metabolic
disorders in normal and obese women. The results
indicate an association between higher birth weight
and overweight in adulthood, as well as the probable
impact of low birth weight on the development of
metabolic risk profile in normal weight subjects.

It is shown that birth weight is positively corre-
lated with body weight in later life. However, the
data are heterogeneous with regard to influence of
birth weight on body composition — a positive cor-
relation is suggested both with fat and fat-mass
[20]. Some authors assume that a higher cardi-
ometabolic risk in subjects who had low birth
weight resulted actually from their programmed
lower fat-free mass [21], while others think that

low birth weight predisposes central fat distribu-
tion [22]. Our findings suggest a closer relation-
ship of birth weight to the size of fat component —
persons with high birth weight had higher total fat
mass than those with low or average birth weight.

Several studies indicate an association between
low birth weight and high values of total choleste-
rol, fibrinogen and especially high values of blood
pressure [23-27]. Huxley et al. [6] estimated that the
reduction of birth weight by 1 kg led to an increase
in systolic pressure by 2 do 5 mmHg. Eriksson et
al. [9] found that people with lower birth weight
were two to three times more likely to die from
heart disease than those with higher birth weight.
Our results also show that persons with low birth
weight have higher values of systolic and diastolic
pressure, total and LDL-cholesterol, and lower va-
lues of HDL-cholesterol in later life than people
with higher birth weight. It is supposed that chang-
es of adipose tissue play a key role in this and that
after birth there is a sudden increase of adipose tis-
sue with favoring its central deposition and modifi-
cation of adipokine production (primarily, the re-
duction of adiponectin), thus contributing to the de-
velopment of insulin resistance [18].

Recent studies have shown that the metabolic
status is not directly dependent on the nutrition lev-
el and that obese people are not necessarily meta-
bolically obese as well as that normal weight people
could be metabolically obese. Data on the frequen-
cy of a healthy metabolic profile among obese peo-
ple are heterogeneous — between 12.3% [17] and
51.3% [15], while the frequency of metabolic disor-
ders among normal weight people, according to
most studies, is less than 20% [28,29]. The data ob-
tained for our population show that 14.35% of obese
women have a healthy metabolic profile [30]. Bou-
chours-Nouet et al. [18] found that higher birth
weight, followed by a rapid increase of body weight
during the first two years of life, created the condi-
tions for the development of protective mechanism
for central obesity and insulin resistance, which
could explain the occurrence of “metabolically
healthy obesity”, and that insulin resistance was re-
lated to the increase in body weight after the age of
four. Salonen et al. [28] refer to the role of slow in-
crease in body weight during the first seven years
on the development of metabolic syndrome, while
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Barker et al. [19] emphasize the effects of low birth
weight on the development of insulin resistance
only in people with high values of body mass in-
dex. Bearing in mind the association of low birth
weight with metabolic risk profile, Ruderman et
al. [14] included low birth weight in the screening
system for detection of metabolic obesity in normal
weight people. Conus et al. [29], however, found
no significant differences in birth weight between
normal weight women with and without metabolic
obesity (3.13 vs. 3.15 kg). The difference in our
study was slightly higher, although it was not sta-
tistically significant (3.15 vs. 3.40 kg) and shows a
tendency to the development of a bit riskier meta-
bolic profile in normal weight women with low
birth weight. On the other hand, obese women at
metabolic risk are insignificantly different in birth
weight from those who are without the same risk.
A possible shortcoming of our study could be
the fact that our sample was small, which may be
the reason why there were no statistically signifi-
cant differences. We were unable to obtain infor-
mation about possible gestational diabetes in the
participants’ mothers that could contribute to great-
er homogeneity of the group by excluding its effect
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on birth weight. It is also necessary to mention that
criteria for defining normal metabolic profile are
not completely harmonized. We used the criteria
set by Karelis and associates that take into account
the values of total, HDL- and LDL-cholesterol,
triglycerides and insulin resistance index. However,
when evaluating metabolically healthy and obese
people some studies use other criteria that include
values of other parameters such as blood pressure,
glycaemia or C-reactive protein. Their use might
reveal some more aspects of the influence of birth
weight on the cardiometabolic profile.

Conclusion

Based on these results we can conclude that wom-
en with low birth weight had higher values of systolic
and diastolic pressure, total and low density lipopro-
tein-cholesterol and lower values of high density lipo-
protein-cholesterol compared to women with higher
birth weight. Moreover, people with higher birth
weight had higher values of body mass index, total
body fat mass as well as waist and hip circumference.
Birth weight seemed to be determinant of metabolic
risk in normal weight women.
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Sazetak

Uvod. Jod je mikroelement koji je neophodan i ograni¢avajuci
supstrat za sintezu hormona $titaste zlezde. On je esencijalni
element koji omogucava stitastoj zlezdi da produkuje hormo-
ne tiroksin (T,) i trijodotironin (T,). Sinteza hormona Stitaste
zlezde i metabolizam joda. Tri molekula joda potrebna su za
sintezu trijodtironina, a Cetiri molekula za sintezu tiroksina —
dva kljuéna hormona koje proizvodi S§titasta zlezda. Deficit
joda. Za optimalnu funkciju $titaste zlezde vazan je svakod-
nevni adekvatan unos joda. Kada je unos joda nedovoljan,
smanjeno je stvaranje hormona Stitaste zlezde, $to moze da
uzrokuje hipotirozu, strumu i mozdana ostecenja. Nedostatak
joda je najces¢i pojedinacni, preventabilni uzrok mentalne za-
ostalosti i mozdanog osStecenja dece u svetu. Bolesti usled ne-
dostatka joda oStecuju psihomotoricki rast 1 razvoj i znacajan
su zdravstveni problem u svetu zbog posledica na fertilitet, na-
talitet 1 neonatalni mortalitet. Prekomeran unos joda. Na dru-
gom kraju spektra je prekomeran unos joda koji je takode udru-
Zen sa autoimunom bolesti Stitaste zlezde 1 njenom disfunkci-
jom. Upotreba joda u slucaju nuklearnih katastrofa. U nukle-
arnim katastrofama (Hiro8ima, Nagasaki, Cernobilj, Fokugi-
ma), zbog velike koli¢ine radioaktivnog joda, izmedu ostalih
teskih posledica ozracivanja, doslo je do ogromnog porasta
broja obolelih od karcinoma Stitaste zlezde, posebno u de¢jem
uzrastu, te se u tekstu navode mogucnosti prevencije prema
preporukama Svetske zdravstvene organizacije.

Kljuéne reci: Jod; Stitna Zlezda; Tiroidni hormoni; Nesreée;
Oslobadanje radioaktivnog materijala; Radioizotopi joda;
Karcinomi $titne zlezde; Dete

Uvod

Jod je esencijalni mikroelement za sve Zive vr-
ste: nedostatak joda uvek oSte¢uje optimalnu
funkciju Stitaste zlezde, a dovoljan unos fiziolos-

Summary

Introduction. lodine, as a trace element, is a necessary and limit-
ing substrate for thyroid gland hormone synthesis. It is an essen-
tial element that enables the thyroid gland to produce thyroid hor-
mones thyroxine (T,) and triiodothyronine (Tj). Synthesis of Thy-
roid Hormones and lodine Metabolism. Three iodine molecules
are added to make triiodothyronine, and four for thyroxine - the
two key hormones produced by the thyroid gland. lodine defi-
ciency. The proper daily amount of iodine is required for optimal
thyroid function. Iodine deficiency can cause hypothyroidism,
developmental brain disorders and goiter. lodine deficiency is the
single most common cause of preventable mental retardation and
brain damage in the world. It also decreases child survival, causes
goiters, and impairs growth and development. lodine deficiency
disorders in pregnant women cause miscarriages, stillbirths, and
other complications. Children with iodine deficiency disorders
can grow up stunted, apathetic, mentally retarded, and incapable
of normal movements, speech or hearing. Excessive lodine Intake.
Excessive iodine intake, which can trigger autoimmune thyroid
disease and dysfunction, is on the other side. lodine use in Case of
Nuclear Catastrophe. In addition to other severe consuquences of
radioactivity, high amount of radioactive iodine causes significant
increase in incidence of thyroid gland carcinoma after some of the
nuclear catastrophes (Hiroshima, Nagasaki, Chernobyl, Fukushi-
ma). The incidence of thyroid carcinoma was increased mostly in
children. This paper was aimed at clarifying some of the possibili-
ties of prevention according to the recommendations given by the
World Health Organization.

Key words: lodine; Thyroid Gland; Thyroid Hormones; Acci-
dents; Radioactive Hazard Release; Iodine Radioisotopes; Thyro-
id Neoplasms; Child

kih potreba sprecava i/ili le¢i taj poremecaj [1].
Jod je integralni deo hormona Stitaste zlezde tri-
jodtironina (T,) i tiroksina (T,). Od ukupne koli¢i-
ne joda u ljudskom organizmu preko 80% depono-
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Skraéenice
T3 — trijodtironin
T4 — tiroksin
T3 —reverzni trijodtironin
hTR — humani receptor tiroidnog hormona
ATP — adenozin-trifosfat
NIS —natrijum/jod transporter
AIT — apikalni jodni transporter
Ral —radioaktivni jod, radioactive iodine

vano je u Stitastoj zlezdi vezano za specifi¢ni tiro-
idni glikoprotein — tireoglobulin [2,3].

Stitasta zlezda Iu¢i hormone: 3, 5, 3’, 5’-tetrajo-
dotironin (tiroksin, T,) i 3, 5, 3’-trijodotironin (T;)
koji imaju znacajnu ulogu u energetskom metabo-
lizmu, tireokalcitonin (kalcitonin) koji ima ulogu u
homeostazi kalcijuma 1 3, 3,5’ reverzni trijodoti-
ronin (T;), koji je posle rodenja bioloski neaktivan
[2]. Hormoni stitaste zlezde reguliSu nivo i brzinu
celulalnih metabolickih procesa (,,okre¢u tocak
metabolizma”). Svoje brojne bioloSke uloge T;1 T,
ostvaruju vezivanjem na receptore u celijskom je-
dru (specifi¢ni nuklearni receptor — humani recep-
tor tiroidnog hormona (hTR) - hTR-a, hTR-B) i mi-
tohondrijama, ¢ime direktno odreduju aktivnost re-
gulatornih gena. U ciljnim ¢elijama proteaze odva-
jaju proteinski nosa¢ od aktivnog dela hormona i
vec¢ina T, dejodinira se u T; (T, je prohormon za
T,). Veza T, za receptor nekoliko puta je snaznija
od veze receptor-T,. Hormoni Stitaste zlezde mogu
da se vezuju na plazmatske i/ili mitohondrijalne
membrane nezavisno od nuklearnih aktivnosti
[3,4]. Efekti tiroidnih hormona ispoljavaju se prak-
tino u svim tkivima i organima, od pocetka i u
toku svake faze razvoja organizma [2—6].

Sinteza hormona Stitaste zlezde, kao svaki pro-
izvodni proces, zavisi od tri glavna elementa i po-
¢iva na njima: 1) dovoljno sirovina (JOD je limiti-
rajuci faktor, s obzirom da ga organizam ne moze
stvoriti, ve¢ samo uneti, pa je stoga esencijalan),
2) efikasnog proizvodnog procesa (sloZena enzim-
ska kuplovanja) i 3) stalne kontrole kvaliteta (re-
gulacija mehanizmima povratne sprege).

Sinteza tiroidnih hormona i
metabolizam joda

Stitasta zlezda funkcionise u slozenom hipota-
lamo-hipofiznom okruzenju [6]. Sinteza i sekreci-
ja aktivnih tireohormona podrazumeva nekoliko
sukcesivno povezanih procesa. Prvi je ulaz dovolj-
nih koli¢ina joda u Stitastu zlezdu za izgradnju
hormona. Jod se u stitastu zlezdu iz plazme tran-
sportuje aktivnim prenosom kroz bazalnu mem-
branu tireocita, tzv. jodnom pumpom. Stitasta
zlezda ima veliku sposobnost selektivne akumula-
cije jodida zbog Cega je njegova koncentracija u
zlezdi nekoliko desetina puta veéa nego u plazmi.
Odnos koncentracije jodida u plazmi i Zlezdi je
prosecno 25 : 1 (ali moze da se poveéa na 500 : 1
u odredenim okolnostima), $to je rezultat postoja-

Todorovi¢ Pilas Lj, i sar. Jod 1 §titasta zlezda

nja elektricnog gradijenta zasnovanog na tome da
se unutrasnjost tirocita ponasa kao elektri¢no nega-
tivno polje u odnosu na okolni intersticijum [2,5,6].
Jod u stitastu zlezdu ulazi u obliku anorganskog jo-
dida ili jonskog joda poreklom iz gastrointenstinal-
nog trakta (jodidi uneti hranom, vodom, jodiranim
agensima i/ili lekovima) ili oslobadanjem posle de-
jodinacije tireoglobulina. Najvec¢i deo joda iz hrane,
pre apsorpcije u tankom crevu redukuje se u neor-
ganski jodid i kao takav vrlo brzo i skoro potpuno
resorbuje [5]. Jodirane aminokiseline, T, i T; tran-
sportuju se nepromenjene kroz crevni 21d kao i
kratki jodopeptidi koji se mogu resorbovati bez
prethodne proteolize [3,5]. Jodni kontrasti koji se
koriste u radiografiji apsorbuju se nepromenjeni u
crevu, a kasnije se odvaja jod. Plazmatska koncen-
tracija jodida obicno je ispod 10 pg/l. Najvecu koli-
¢inu jodida iz plazme uklanjaju Stitasta zlezda i bu-
brezi, zanemarljivo male koli¢ine joda izlucuju se
pljuvackom i stolicom.

Koli¢ina joda koju Stitasta zlezda preuzima iz
plazme je manje-vise konstantna — kada neorganski
jod u plazmi opada, tiroidni klirens raste. Tiroidni
klirens joda moze da se poveca i do 100 ml/min u
stanjima jodnog deficita ili da padne na 3—4 ml/min
kada postoji hroni¢an dnevni unos joda 500—600 pg/
dan [5,7]. Male, ali detektabilne koli¢ine joda prisut-
ne su u salivi i u ekspiratornom vazduhu. Mlecne
zlezde u periodu laktacije, slicno Stitastoj Zlezdi,
koncentrisu velike koli¢ine joda iz plazme, najvise u
toku prva 24 sata posle ingestije [5,8]. Koncentracija
joda u humanom mleku direktno zavisi od dnevnog
unosa joda ishranom [4,5,8].

Prirodni izvori joda su uglavnom riba i plodovi
mora, dok su u ostalim namirnicama koli¢ine mini-
malne. Dodatni izvori joda, ¢esto i uzroci predozi-
ranosti jodom su neki medikamenti, amiodaron, po-
vidon jod, jodna kontrastna sredstva u radiologiji.

Prve akcije jodiranja soli sprovedene su 1922.
godine u Svajcarskoj, 1924. u SAD, Austriji i Ba-
varskoj. U nasoj zemlji je sredinom proslog veka,
uredbom od 1953. godine, uvedeno obavezno jodi-
ranje kuhinjske soli. Godine 1948. koncentracija
KJ u soli bila je 5 mg KJ/kg NaCl, 1955. godine 10
mg KJ/kg NaCl, a danas se vrsi sa 20 mg KJ na 1
kg soli, ¢ime je izvrSena prevencija jodnog defici-
ta i njegovih posledica — pre svega gusavosti, kre-
tenizma itd. [9]. Akcija jodiranja soli zapocela je
zaslugom prof. dr M. Kici¢a. Ovom uredbom nasa
zemlja se svrstala u red jedne od prvih zemalja u
Evropi koje su postigle eradikaciju endemske gu-
Savosti 1 jodnog deficita.

Preuzimanje joda u Stitastu Zlezdu

Normalno je da je plazmatska koncentracija
joda viSestruko niza u poredenju sa intratirocitnom,
pa se aktivan transport i koncentrisanje joda u Stita-
stoj zlezdi obavlja uz utroSak energge i O, za aktiv-
nost plazma-membranske Na'-K', ATP-aze osetlji-
ve (senzitivne) na quabain [3, 10] Aktivan prenos
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Tabela 1. Preporuceni dnevni unos joda prema Svetskoj zdravstvenoj organizaciji
Table 1. World Health Organization recommendations for iodine intake amounts

Uzrast/Age Jod - dnevne potrebe (ng/dan)
lodine intake (ug/day)

Odojce 0-6 meseci/0-6 months 40
Infants 6-12 meseci/6-12 months 50
Deca 1-3 godine/1-3 years 70
Children 4-6 godina/4-6 years 90

7-10 godina/7-10 years 120
Decaci i devojcice/Adolescents 11-18 godina/11-18 years 150
Odrasli/Adults > 19 godina/> 19 years 150
Trudnice/Pregnant women 175
Dojilje/Breastfeeding women 200

joda vr$i transportni protein u bazolateralnoj mem-
brani tireocita, Na/J simporter (NIS). Ovo je ener-
getski vezana hemijska reakcija — transmembranski
se istovremeno prenose 2 jona Na' (u korist elektro-
hemijskog gradijenta) sa jednim atomom joda (nasu-
prot elektrohemijskog gradijenta) (Slika 1).

Dopremanje joda u lumen folikula je dvostepe-
ni transport: aktivni prenos kroz bazolateralnu
membranu tirocita NIS simporterom i pasivan
transport kroz apikalnu plazmatsku membranu.
Drugi transportni korak obavlja transportni prote-
in pendrin [5,11] i apikalni jodni transporter (AIT,
Apical lodide Transporter [11].

Koli¢ina joda ima snazne efekte na produkciju
tirohormona [5,7,12,13]. Svaka faza slozenih bio-
hemijskih procesa od sinteze tiroksina i trijodtiro-
nina do ostvarivanja njihovih bioloskih efekata
moze biti blokirana. Adekvatna koli¢ina bioraspo-
lozivog joda neophodna je za normalnu funkciju
Stitaste zlezde. Ostecenje funkcije jednako nastaje
pri hroni¢nom jodnom deficitu i kod velikog prili-
va jodida [1,7,13,14]. Graficki ovo moze da se pri-
kaze kao dozno-zavisna kriva funkcionalnog od-
govora na koli¢inu oligoelementa (Slika 2).
Osencena povrsina predstavlja disfunkcionalnost
na oba kraja spektra, ¢ak smrt ¢elije, jednako po-
tentnu u deficitu i u obilju joda.

Sam jod i jodotirozini u visku ili u promenjenom
medusobnom odnosu, ali i druge jodirane materije
(npr. albumin ili jodolipidi, posebno 2-jodoheksade-
kanal koji nastaje u Stitastoj Zlezdi posle administra-
cije KJ i njegova koncentracija povecava se linearno
sa daljim dodavanjem joda), mogu da inhibiraju sin-
tezu 1 sekreciju tirohormona. Inhibicijom enzimske
aktivnosti nikolinamid-adenit-dinukleotid fosfat
(NADPH) oksidaze remeti se produkcija H,O, 1 na
taj nacin sprecava jodinacija tireoglobulina [15—17].
Pretpostavlja se da je ovo najodgovorniji biohemijski
mehanizam kojim jod u suvisku blokira tiroidnu
hormogenezu —Volt-Cajkofov (Wolff-Chaikoff) efe-
kat [18]. Preporuceni dnevni unos joda prema Svet-
skoj zdravstvenoj organizaciji dati su u Tabeli 1.

Kontrola unosa joda u jednoj sredini moze se
uraditi jedino merenjem dnevne eliminacije joda,
odnosno merenjem jodurije. Postoje takode krite-

rijumi Svetske zdravstvene organizacije po kojima
je u podrucju bez endemije jodurija 60—100, blaga
endemija 50, umerena endemija 25-50 i teska en-
demija 25 pg joda za 24 h.

Deficit joda

Adaptacija na nedostatak joda nije ispoljena
samo povecanjem plazmatskog klirensa joda. Ge-
neralno, adaptacijski mehanizmi na nedostatak joda
usmereni su na bolje konzerviranje i efikasniju bio-
iskoristljivost limitiranog esencijalnog resursa [19].

Bolesti nastale zbog nedostatka joda

Nedostatak joda moZe ozbiljno da osteti zdravlje
u svakom zivotnom dobu. Zavisno od razvojnog
perioda, vremena trajanja i veli¢ine jodnog deficita
ispoljavaju se bolesti usled nedostatka joda (engl.
lodid Defficiency Disorders, IDD) (Tabela 2).

Jodni eksces

Pored adaptivnih mehanizama na nedovoljan unos
joda, postoje zastitni mehanizmi Stitaste zlezde i od
prekomernog unosa joda. Najces¢i uzrok povecanog
priliva joda u mnogim zemljama su farmakoloski
preparati (Tabela 3), a u drugim zamljama — na pri-
mer u Japanu, prehrambene namirnice npr. plodovi
mora, narocito alge (kelp) [5,12,15,20,21].

Posledice jodnog ekscesa mogu biti: Volf-Cajko-
fov efekat, hipotiroidizam, struma, hipertiroidizam,
Bezedovljeva bolest, struma (Jod-Basedowi, struma
Basedowificata), autoimune tiroidne bolesti, karci-
nom Stitaste zlezde [22—25].

Primena joda u sluc¢aju nuklearnih
katastrofa

Od kada postoje nuklearne elektrane, nuklear-
ne nesre¢e deSavaju se povremeno. Dogadaji oz-
biljnih razmera su redi, ali daleko katastrofalniji.
Internacionalna agencija za atomsku energiju (In-
ternational Atomic Energy Agency IAEA) napra-
vila je skalu tezine nuklerne nesrece od 1 do 7
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Tabela 2. Spektar bolesti nedostatka joda
Table 2. lodine deficiency disease spectrum

Todorovi¢ Pilas Lj, i sar. Jod 1 §titasta zlezda

Pobacaj/Abortion
Prevremeno radanje/Preterm birth

Fetus Povecéana smrtnost pri porodaju/lncreased newborn mortality

Fetus Urodene mane/Congenital disorders
Kretenizam/Cretinism
Gluvonemost/Deaf-mute disorders

Novorodenacka guSavost/Newborn goiter

Hipotiroidizam/Hypothyroidism

NovorodenceUmna zaostalost/Mental retardation

Newborn

Povecéana osetljivost Stitaste zlezde na Stetan uticaj radioaktivnih materija

Increased susceptibility of thyroid to radioactive damage

Gusavost/Goiter

Decai Hipotirodizam ili hipertiroidizam/Hypothyroidism or hyperthyroidism
adolescenti S ; ; o .
: Smanjene intelektualne sposobnosti/Decrease in cognitive function
Children Fizick 1 rak S | Kok lobni deformiteti
and izicka zaostalost (nizak rast, nepostojanje polnog razvoja, kostano-zglobni deformiteti)
Physical retardation (growth disorders, sex development disorders, bone and joint deformities)
adolescents p - «2 Y “ L o .
Povecana osetljivost stitaste zlezde na Stetan uticaj radioaktivnih materija
Increased susceptibility of thyroid to radioactive damage
Gusavost/Goiter
. Hipotirodizam ili hipertiroidizam/Hypothyroidism or hyperthyroidism
Odrasli S ene intelektual bnosti/D ; e .
Adults manjene intelektualne sposobnosti/Decrease in cognitive function

Povecana osetljivost stitaste zlezde na Stetan uticaj radioaktivnih materija

Increased susceptibility of thyroid to radioactive damage

[26]. Nuklearne nesrece tezine 4—7 bile su: Hari-
sburg 1979. godine, Cernobilj 1986, FokuSima 2011.
godine. Cernobilj 1 FokusSima bile su nesrece 7. ste-
pena. FokuSima je posledica prirodne katastrofe,
dok su ostale nastale kao posledica ljudske greske.
Postoje uputstva za ponasanje u slucaju nuklearne
katastrofe, medutim, dobro bi bilo imati i jedno-
stavna uputstva za op$tu populaciju i time b1 se iz-
beglo neadekvatno ponasanje. Na primer, neke apo-
teke u Evropi su rasprodale sve tablete joda posle
Fokusime, a da u Evropi posle ove katastrofe profi-
laksa jodom nije preporucena.

Bioloska distribucija Ral unetog u organizam
odvija se na nacin kao i distribucija obi¢nog joda.
Dolazi do resorpcije u gornjim delovima tankog
creva; u cirkulaciji se vezuje za proteine; akumulira
seu st1tast0J zlezdi; eliminacija je putem bubrega
gde se reapsorbuje 75% u distalnim tubulima. Ima
vrlo kratak poluzivot od 0,43 dana, dok se oko 60%
unetog Ral zadrzava duze. Poluzivot je oko 7,61
dana (urin, pljuvacka, znoj). Radioaktivno
obelezeni jod, J131, J128 po istom mehanizmu na-
kon ulaska u organizam najve¢im delom se ugraduje
u Stitastu Zlezdu i tu deluje direktno na jonizaciju
tiroidnog tkiva, nekrozu tirocita, podstice prolifera-
ciju, stvaranje pseudolobulusa, a time moguce i
malignu alteraciju i proliferaciju. Nakon zabelezenih
nuklearnih katastrofa opisano je hiljade dece obo-
lele od tiroidnog karcinoma. Rizik od karcinoma
Stitaste zlezde zavisi od doze radijacije [19,27].

Vecina karcinoma Stitaste zlezde posle Cernobi-
lja javila se kod dece mlade od 6 godina u radijusu
od 100 km od elektrane. Preko 5 000 dece i adoes-
cenata do 18 godina na teritoriji u blizini elektrane

u vreme katastrofe dobilo je karcinom Stitaste zlez-
de. Vecina je prezivela, ali nakon operacije moraju
da Zive bez $titaste zlezde, sa doZivotnom supstitu-
cijom i dozivotnim pracanjem. Cak i kratkotrajna
izlozenost radioaktivnom jodu moze da dovede do
mutacija u zlezdi i povec¢anja rizika od karcinoma.
Zabelezena je i povecana incidencija leukemija
medu radnicima koji su bili jako ozraceni. Takode
je primeéena povecana stopa karcinoma dojke u
Belorusiji 2,2 puta i u Ukrajini 1,4 puta, 10-15 go-
dina nakon izlaganja radioaktivnom jodu kod Zena
starosti 45 godina. Humano tkivo dojke preuzima
male koli¢ine joda (dokazano postojanje NIS u tki-
vu dojke) [28]. U svim starosnim grupama, od no-
vorodenackog doba do starosti, pri nedostatku joda
postoji povecana osetljivost 7lezde na itetan uticaj
radioaktivnih materija. Jedina moguca prevencija
vezivanja radioaktivnog joda je pravovremena sa-
turacija organizma obi¢nim elementarnim jodom.
Nacionalne zdravstvene ustanove procenjuju rizik i
preporucuju na kojoj teritoriji 1 kada je neophodno
primeniti tablete joda [29].

Kalijum-jodid je isti oblik joda koji se primenju-
je za jodiranje kuhinjske soli. Dat u dovoljnoj koli-
¢ini, zasiti Stitastu zlezdu stabilnim jodom 1 tako
sprecava preuzimanje radioaktivnog joda u zlezdu
u slucaju nuklearne katastrofe. Postoji u tecnom
obliku 1 u obliku tablete. Pravilno zapakovane ta-
blete imaju dugi vek trajanja i do 5 godina, a ukoli-
ko se uzmu one tablete sa isteklim rokom, nece de-
lovati u potpunosti ali ne¢e imati Stetnih efekata.
Ovaj preparat joda stiti tiroidnu Zlezdu od svih izvo-
ra Ral: vazduh, voda, hrana, mleko. Uvek se poseb-
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Tabela 3. Sadrzaj joda u razicitim farmakoloskim preparatima

Table 3. lodine concentration in different drugs

Zasi¢eni rastvor kalijum-jodida/Potassium iodide solution

Lugolov rastvor/Lugol’s solution
Amiodaron (200 mg)/Amiodarone (200 mg)
Povidon jod (ml)/Povidone iodine (ml)

Ipodat, iopanoat (kapsula)/Ipodat, iopanoat (capsules)

18 mg/kapsula/l8 mg per capsule
6 mg/kapsula/6 mg per capsule
75 mg/tableta/75 mg per tablet
10 mg/ml/10 mg/ml
308 1 350 mg/kapsula/308 or 350 mg per capsule

no istice da u kontaminiranim podrucjima treba iz-
begavati mle¢ne proizvode [27,30,31].

Posle nesrece u ¢ernobiljskom nuklearnom reak-
toru, Poljska je uspesno prevenirala pojavu karcino-
ma kod svog stanovniStva, tako §to je svima dat KJ
¢im se pojavila vest o nesrec¢i. Ovo nije bio slucaj u
bivsem Sovjetskom Savezu gde se kod 1 800 dece u
ugrozenom regionu razvio tiroidni karcinom, a kod
jos hiljade njih se razvio tiroidni karcinom godinama
kasnije. Samo zdravstvene vlasti mogu da utvrde
koji radioaktivni izotopi su oslobodeni, da li je tu i
RalJ, kada da se krene sa tabletama KJ i koliko dugo.
Takode je znacajno da zdravstvene institucije daju
uputstva bez zakaSnjenja. Poljska je pravi primer
pravovremeno datog uputstva nakon Cernobilja [32,
33]. U Finskoj, gde se akcije nakon katastrofa obicno
preduzimaju odmah, ovoga puta prva informacija
dobijena je sa Svedskog radija kada je nuklearni ot-
pad ve¢ presao preko Finske u Svedsku.

Synthesis and Secietion of Thyroid hormone

Thyroglobulin
I I
ool
Thyroglobulin
igdir?alion I 1 Lumen

& o

Thyroglobulin - Colloid Ribosomes Lysosomes
precursers in  droplets

secretory

vesicles

Slika 1. Shema prenosa joda NIS simporterom
Fig. 1. Scheme of NIS symporter iodine transport

Ne znaci i svako ispustanje radioaktivnog materi-
jala 1 ispustanje Ral, koji moze izazvati karcinom
Stitaste zlezde. Na primer ,,prljava bomba” ne mora
sadrzati Ral, s obzirom na njegov jako kratak polu-
zivot. To je konvencionalna bomba sa radioaktivnim
materijalom, dizajniranim da eksplodira i tako raspe
radioaktivne izotope i zagadi Sto Sire podrucje. U
ovakvim okolnostima tablete KJ nisu potrebne. Pot-
rebno ga je uzeti 612 sati pre izlaganja Ral, a deluje
protektivno i ako se uzme u prvih nekoliko sati nakon
izlaganja RalJ. Trebalo bi uzimati jednu dozu na dan
dok traje ekspozicija i jedan dan nakon prestanka
izlozenosti RaJ. Zdravstvene vlasti su duzne da utvr-
de koji je radioaktivni izotop osloboden, kada da se
krene sa KJ i koliko dugo da se uzima [27,30,31].

US Food and Drug Administration — FDA izdala
je preporuke za minimalne doze KJ: 130 mg KJ za
odrasle, 65 mg KJ za decu 3—18 godina, 32 mg KJ za
decu od 1 meseca do 3 godine i 16 mg KJ za bebe do
1 meseca.

U Americi se tablete prodaju u dozama od 130 i
65 mg, perforirane su radi lakSeg doziranja, a za malu
decu se tope u vodi. Nuclear regulatory Commission
obavestila je drzave da postoje besplatne zalihe KJ na
zahtev.

Jod ne treba dati osobama koje nemaju Stitastu
Zlezdu (stanje posle ablacija, hirurske ili terapijske
doze Ral u okviru lecenje hipertireoidizma). Takode
jod ne treba dati osobama sa alergijom na jodne pre-
parate, tiroidnom boles¢u, herpetiformnim dermatiti-
som (kozni oblik celijacne bolesti), odredenim tipovi-
ma vaskulitisa. Gravidne Zene bi trebalo da uzimaju
istu dozu kao i odrasli, uz poseban oprez u drugom i
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Slika 2. Kriva dozno-zavisnog odgovora (preuzeto iz referen-

ce 13. sa dozvolom)
Fig. 2. Dose-dependent response curve (reference no 13 with
permission
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tre¢em trimestru graviditeta, kada je ve¢ formirana
Stitasta zlezda, jer s obzirom da jod prolazi kroz pla-
centu, postoji mogucénost blokiranja fetalne tiroidne
zlezde, posebno u podrucjima sa jodnim defictom
[34].

Zakljuéak

Prevelik unos joda povecava ucestalost hiperti-
roze indukovane jodom, autoimunih tiroidnih bo-
lesti 1 eventualno tiroidnog karcinoma.

Premalo unosa joda uzrokuje mentalnu retar-
daciju, strumu, hipotirozu i druge takozvane bole-
sti nedostatka joda.

Svetska kampanja u borbi za iskorenjivanje bo-
lesti usled nedostatka joda obasjala je novim sve-
tlom znacaj joda i oSte¢enja zdravlja koja mogu da
se razviju kada postoji nedostatak joda, ali i nje-
gov preteran unos.

U naSoj zemlji ne postoji nacionalni registar
obolevanja od Stitaste zlezde i nema aktuelnih po-
dataka o stanju ishranjenosti stanovnistva jodom.

Todorovi¢ Pilas Lj, i sar. Jod 1 stitasta zlezda

Pracéenje jodurije kao pokazatelja jodnog defi-
cita najCesce se rutinski ne radi, te bi to bilo neop-
hodno bar za rizi¢ne kategorije, dece i trudnica.

Edukacija o znacaju joda za ljudsko zdravlje i
postojanje nacionalnog registra tiroidne patologije
znacajno bi koristilo u planiranju i sprovodenju re-
dovnih skrininga na tiroidna oboljenja, posebno
kod dela populacije izlozenog riziku.

U slucaju nuklearnih katastrofa neophodno je
preduzeti tane korake za prevenciju tiroidnog kar-
cinoma. Neophodno je da drzavne zdravstvene in-
stitucije daju pravovremena uputstva o stepenu i
vrsti ozracenosti, kao i postupku preventivnog da-
vanja kalijum-jodida prema vazeé¢im preporukama.
Drzava bi morala imati rezerve kalijum-jodida koje
bi besplatno delila u predvidenjim dozama.

Neophodno je u svakoj situaciji sauvati zdrav
razum, zatim slusati preporuke koje su dale nadlez-
ne zdravstvene institucije i postupiti prema njima.

Nadamo se da ¢e ¢ovek, zahvaljuju¢i napretku
nauke, pronac¢i manje opasne izvore energije od nu-
klearnih elektrana 1 da ¢emo pokusati da spre¢imo
zagadenje nuklearnim otpadom.
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SazZetak

Uvod. Unazad trideset godina belezi se porast obolelih od tuber-
kuloze. Klasi¢ni trend obolevanja u pojedinim dobnim grupama
se takode menja. Epidemioloski podaci ukazuju na to da je doslo
do porasta broja trudnica sa tuberkulozom §to uti¢e na incidenciju
perinatalane tuberkuloze. Trudnoca i tuberkuloza. Klinicka slika
tuberkuloze u trudno¢i je varijabilna. Efekat tuberkuloze na trud-
nocu zavisi od raznih faktora: mesta i forme bolesti, ishranjenosti,
imunostatusa majke i konkomitantnih bolesti majke, stadijuma
trudnoée u kome je zapoceto le¢enje i dr. Cesto se klinicki simpto-
mi ispolje kod ve¢ razvijene forme perinatalne tuberkuloze, $to
odlaze dijagnozu bolesti. Odgovor na lekove, vreme potrebno da
se pacijent “negativizira” i prognoza isti su kod trudnica kao i kod
zena koje nisu gravidne. Perinatalna tuberkuloza. Perinatalna tu-
berkuloza je ekstremno retka ako se sprovede efikasno lecenje u
trudno¢i, dok kod nelecenih trudnica perinatalna tuberkuloza
moze da ima fatalan ishod. Postavljanje dijagnoze perinatalne tu-
berkuloze Cesto je problemati¢no i tesko. Jedan od razloga jeste i
¢injenica da su inicijalne manifestacije bolesti nespecificne a mogu
se kasno javiti. U praksi, kongenitalna i perinatalna tuberkuloza
imaju isti modus klinickog ispoljavanja, leCe se na isti nacin, sa
istom prognozom. U postavljanju dijagnoze, epidemioloski poda-
tak o aktivnoj tuberkulozi kod majke, ili nekog od ¢lanova doma-
¢instva, od neprocenjivog je znacaja. Specificnosti, odnosno razli-
ke u imunoodgovoru fetusa i neonatusa, u odnosu na stariju decu,
doprinose jos tezoj dijagnostici tuberkuloze u odnosu na odrasle.
Tuberkulinski test kod dece neonatalnog uzrasta je negativan kod
75% inficirane dece. Zaklju¢ak. Ako se perinatalna tuberkuloza
prepozna i le¢i prema postoje¢im protokolima, ishod je dobar.
Kljuéne reci: Tuberkuloza; Pluéna tuberkuloza + kongenitalna;
Trudnoc¢a; Novorodence; Odojce; Dijagnoza; Antituberkulotici;
Infektivne komplikacije u trudno¢i

Uvod

Tuberkuloza (TB) je veoma znacajan zdravstve-
ni problem u svetu i kod nas. O tome govori poda-
tak da se svake godine otkrije u svetu oko 8 miliona
novih slucajeva, a od toga Cak 3 miliona umire. Po-
slednjih decenija noviji epidemioloski podaci ukazuju
na rastuci trend tuberkuloze. Otkri¢em efikasnijih le-
kova, javila se nada da ¢e brzo do¢i do smanjenja bro-

Summary

Introduction. The number of people suffering from tuberculosis
has increased rapidly in the whole world over the past three dec-
ades. The classical age distribution of disease has also changed.
According to the epidemiological data the number of pregnant
women having tuberculosis has also risen with the resulting in-
crease in the incidence of perinatal tuberculosis. Pregnancy and
Tuberculosis. The presentation of tuberculosis in pregnancy var-
ies. The effects of tuberculosis on pregnancy depend upon various
factors: site and extent of the disease, nutritional status and im-
mune status of mother, concomitant diseases, stage of pregnancy
when the treatment started and others. A delay between the onset
and diagnosis occurs regularly. Treatment response, time to clear-
ance of bacilli from sputum, and prognosis are similar to non
pregnant women. Prinatal tuberculosis. Perinatal tuberculosis is
extremely rare if the mother is effectively treated in pregnancy,
but disease is usually fatal if untreated. Diagnosis of perinatal tu-
berculosis is very often problematic and difficult. The reason of
this is the fact that the initial manifestations of disease are non-
specific and may be delayed. In practice, congenital and early ne-
onatal infections have almost the same mode of presentations,
treatment and prognosis. Epidemiological data on the active tu-
berculosis in mother or some other family member are of the ut-
most importance in diagnoing tuberculosis. Differences in im-
mune responses in the fetus and neonate add to the diagnostic
difficulties already recognised in young children. Tuberculin tests
are negative in at least 75% of cases. Conclusion. If the condition
is recognised and treated according to existing tuberculosis proto-
cols, the outcome is favourable.

Key words: Tuberculosis; Tuberculosis, Pulmonary + congeni-
tal; Pregnancy; Infant, Newborn; Infant; Child; Diagnosis; Anti-
tubercular Agents; Pregnancy Complications, Infectious

ja obolelih, pa ¢ak i do eradikacije. Nazalost to se nije
desilo, ve¢ se javila paradoksalna situacija da danas
ima vise obolelih od ove bolesti nego prethodnih go-
dina. Uzrok je rapidan rast svetske populacije, losi
uslovi zivota, pandemija HI'V-a, migracije i produzen
zivotni vek u razvijenim zemljama. Najvec¢i broj obo-
lelih se belezi u zemljama Supsaharske Afrike, Jugoi-
stocne Azije i Latinske Amerike [1,2]. Incidencija
trudnica koje imaju ovu bolest je u porastu. Tuberku-
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Skracenice

ATL — antituberkulozni lekovi

ATT — antituberkulozni tretman

DNK — dezoksiribonukleinska kiselina

H —izonijazid

MDR-TB — multirezistentna forma tuberkuloze
R — rifampicin

TB — tuberkuloza

Mantoux — tuberkulinski test

loza fetusa i novorodenceta retka je ali kada dete
oboli, bolest se moze zavrsiti smrtnim ishodom. Kao
1 u odrasloj populaciji, epidemioloska istrazivanja su
dokazala rastuci trend TB medu adolescentima 1 de-
com u Sjedinjenim Americkim Drzavama [3], a istra-
Zivanja u nasoj zemlji dala su iste rezultate [4]. Prema
istrazivanju koje je sprovedeno u Vojvodini u periodu
1994-2003. godine, leceno je 105 dece obolele od tu-
berkuloze; najveci broj obolelih je bio adolescentnog
uzrasta 1519 godina (39%) [4].

Misljenja o uticaju bolesti na tok trudno¢e menjala
su se tokom vekova. Stav Hipokrata da trudnoca ima
povoljan efekat na tok bolesti je bio opSteprihvacen
do 19. veka. Grisolle je saopstio sredinom 19. veka da
je tok bolesti kod 24 trudnice bio losiji u odnosu na
grupu zena koje nisu bile trudne [5]. Pocetkom 20.
veka misljenja se menjaju. Smatralo se da trudnoca
ima nepovoljan efekat na tuberkulozu, pa su se pre-
porucivali prekidi trudnoce [6,7]. ZapoCinjanjem he-
mioterapijske ere u leCenju tuberkuloze, Hedval je
objavio da je kod 250 trudnica obolelih od tuberkulo-
ze nadeno poboljsanje kod 9%, pogorsanje kod 7% i
neizmenjen tok kod 84% pre porodaja, a 9% pobolj-
Sanja, 15% pogorsanja i 76% nepromenjenog toka bo-
lesti posle porodaja [§]. Studija uradena u Londonu,
1950. godine (Pridie, Stradling) pokazala je da je pro-
cenat tuberkuloze isti kod trudnica kao i kod zena
koje nisu bile gravidne. Podaci koje je objavio San
Domingo (1996) ukazuju na to da su postpartalno
zene pozitivne na HIV 1 Zene negativne na HI'V pod
istim rizikom od obolevanja od tuberkuloze [9]. Sa-
vremene studije podrzavaju stav da tuberkuloza, po-
sebno ekstrapulmonalna tuberkuloza trudnice nosi
rizik od povecanja broja antenatalnih hospitalizacija,
prevremenog porodaja, maternalnog mortaliteta, pe-
rinatalnog mortaliteta dece u odojcadskom uzrastu i
intrauterinog zastoja u rastu u odnosu na decu Zena
koje nisu imale tuberkulozu [10—12].

Ovaj ¢lanak daje osvrt na klju¢ne aspekte perina-
talno ste¢ene tuberkuloze, odnosno mogu¢nosti ra-
nog otkrivanja bolesti, klini¢ku sliku tuberkuloze u
neonatalnom periodu, tretman i ishod bolesti.

Tuberkuloza i trudnoca

Tokom lecenja tuberkuloze trebalo bi izbegavati
zacCece, ali se ne treba plasiti ukoliko do trudnoce
dode. Aktivna tuberkuloza nije indikacija za terapijski
abortus, posto se ova bolest uspesno leci. Nelecena tu-
berkoloza predstavlja veliki rizik i za trudnicu i za fe-
tus. Klinicka slika tuberkuloze u trudno¢i varira: neke
zene nemaju simptome bolesti, ve¢i broj zena ima

nespecificne simptome u vidu slabosti i letargije, a
kod nekih trudnica su simptomi tezi, tipicni za tuber-
kulozu. Bolest se najcesce ispoljava kao plu¢na forma,
ali je ekstrapulmonalna tuberkuloza kod trudnica ce-
$¢a (10—15%) u odnosu na populaciju koja nije gravid-
na [12]. Primeceno je da se kod trudnica ¢esce ispolja-
va negativan rezultat tuberkulinskog testa, verovatno
kao posledica izmenjenog imunoodgovora na Myco-
bacterium tuberculosis [13]. Skoro po pravilu djagno-
za se postavlja kasnije u odnosu na vreme pojave pr-
vih simptoma bolesti trudnice. Ova Cinjenica je rezul-
tat nespecificnih simptoma, izostanka ili izbegavanja
radiografskih pretraga u trudno¢i ili niskog indeksa
sumnje na postojanje tuberkuloze. Odgovor na antitu-
berkuloznu terapiju i vreme koje je potrebno da se po-
stigne obeskliCavanje (negativizacija) sputuma isto je
kod trudnica kao i kod Zena koje nisu gravidne, kao i
prognoza u slu¢ajevima ranog zapocinjanja le¢enja.

U slucaju ekspozicije bacilima tuberkuloze (kon-
takt I reda) trudnica sa pozitivnim tuberkulinskim
(Mantoux) testom, klini¢ki bez simptoma bolesti i sa
urednim radioloskim nalazom, treba da primi hemio-
profilaksu u skladu sa nacionalnim vodicima za lece-
nje ove bolesti.

Ako se dokaze aktivna tuberkuloza, treba zapoce-
ti antituberkulozni tretman (ATT). Neki autori save-
tuju odlaganje zapoc€injanja lecenja u ranoj trudnodi,
do drugog trimestra i to ukoliko je zena dobro. Me-
dutim vecina se slaze da je korist od lecenja tuberku-
loze, preveniranje maternalnog morbiditeta i mortai-
liteta i spreCavanje perinatalne transmisije infekeije,
znacajnija od moguceg teratogenog efekta. Brojne
strudije su dokumentovale da teratogeni efekat ATT
in utero 1 procenat dece rodene sa kongenitalnim
malformacijama usled dejstva antituberkulozne tera-
pije, nije zabrinjavajuci [14—16].

Zena koji doji, a ima tuberkulozu, treba da dobija
pun ATT. Svi antituberkulinski lekovi (ATL) prelaze
u mleko i ne ugrozavaju dojenje. Njihove koncentra-
cije u mleku su niske, efekat na novorodence mali, a
potencijalno toksi¢ni efekti na dete koje sisa nisu
objavljeni. Da bi se snizio nivo ATL kod novoroden-
¢eta, majka moze uzeti lek odmah nakon podoja i dati
flasicu za sledeci obrok, a onda se vratiti na uobicaje-
ni ritam hranjenja do sledeceg dana [17].

Perinatalna tuberkuloza

Definicija i ispoljavanje perinatalne/kongeni-

talne tuberkuloze kod dece do 12 meseci

Definicija kongenitalne tuberkuloze je uvek
bila predmet kontroverzi. Kriterijumi koji su jos
uvek vazeci za definisanje ovog klinickog entiteta
su sledec¢i: novordenc¢e mora imati potvrdenu tu-
berkulozu i bar jo$ jedan nalaz od sledecih: 1) pri-
marni kompleks u jetri ili kazeozni granulom u
jetri, 2) tuberkuloznu infekciju placente ili mater-
nalnog genitalnog trakta, 4) isklju¢enu moguénost
postnatalnog prenosenja bolesti bliskim aktivnim
tuberkuloznim kontaktom, 5) dokazane patoloske
promene u prvoj nedelji Zivota [26]. Prenosenje
infekcije se desava ili in utero hematogenim Sire-
njem preko umbilikalne vene ili ingestijom infici-
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rane amnionske tecnosti; tokom porodaja aspiraci-
jom ili ingestijom inficirane amnionske tecnosti, di-
rektnim kontaktom sa inficiranim tkivom cerviksa i/
ili endometrijuma, ili postpartalno inhalacijom baci-
la, ili ingestijom inficiranog sadrzaja iz inficiranog
izvora. Zbog ovih poteskoca u odredivanju tacnog
vremena 1 okolnosti javljanja infekcije kod deteta, u
novije vreme, perinatalna tuberkuloza se uglavnom
definise kao TB stecena in utero, intrapartum ili to-
kom ranog neonatalnog perioda. Drugim re¢ima, ter-
min perinatalna tuberkuloza je zamenjen terminom
kongenitalna tuberkuloza. Tacno vreme nastanka in-
fekcije nije od krucijalnog znacaja, posto su klinicka
slika, dijagnostika, terapija i prognoza slicni.

U skladu sa podacima iz literature, simptomi se
generalno pocinju ispoljavati u drugoj ili trecoj nede-
lji zivota i to pojavom febrilnosti, gubitkom na telesnoj
masi, razdrazljivos¢u, znacima respiratornog distresa,
gubitkom apetita, bledilom, bledim stolicama, tamni-
Jjom mokracom i zuticom. Takva deca imaju opstruk-
tivnu Zuticu zbog primarnog fokusa u jetri i opstruk-
cije zu¢nih puteva uve¢anim limfnim ¢vorovima. Ce-
sto deca imaju u uzrastu 2—4 nedelje nejasno febrilno
stanje, znake respiratornog distresa i hepatosplenome-
galiju zbog Cega se leCe brojnim antibioticima zbog
sumnje na sepsu. Ako je dete inficirano odmah nakon
rodenja, posle asimptomatskog perioda koji moze da
traje 3-4 nedelje, javlja se klinicka slika akutne pneu-
monije sa kasljem, cijanozom i brzom progresijom
simptoma. Ukoliko ne postoji podatak da majka ima
bolest, leCenje moze da bude problemati¢no sa losim
odgovorom na nespecific¢ne lekove [17,21].

Prevencija
Perinatalna tuberkuloza je ekstremno retka kod
dece majki koje su lecene 1 kod kojih je dijagnoza po-

stavljena na vreme. Prema stavovima Svetske zdrav-
stvene organizacije, majka nije vise infektivna nakon
lecenja od 2-3 nedelje [18]. Ako se dijagnoza postavi
neposredno nakon rodenja deteta, dete i placenta se
detaljno moraju pregledati radi utvrdivanja znakova
perinatalne tuberkulozne infekcije, a ako ima bilo ka-
kvih sumnji ili dilema, dete se leci empirijski. Sva ova
deca se moraju pratiti klinicki, tokom dve godine [19].

Postupci kod dece ispod 12 meseci, koje je rodila

majka sputum-pozitivna na bacilus Koch

Klmicki postojanje bolesti se dokazuje na osno-
vu: postojanja klini¢kih simptoma bolesti, rezultata
tuberkulinskog testa, radioloskog nalaza, direk-
tnih mikroskopskih pregleda preparata bojenih
metodom Ziehel-Nelsen, mikrobioloskih nalaza
gastri¢nih lavata — najmanje 4 uzorka. Ukoliko je
potrebno, treba uraditi lumbalnu punkciju, uzeti
uzorak placente na mikrobioloski 1 patohistoloski
pregled i dr.

Ako se bolest dokaze, leciti dete isto kao i u
slu¢aju postojanja perinatalne-kongenitalne tuber-
kuloze (dati punu ATT).

Ako se kod deteta ne dokaze bolest, ono se svr-
stava u visokorizi¢nu novorodencad za obolevanje
od diseminovane TB koju treba lec€iti. U literaturi
se preporucuju razliciti profilakticki terapijski re-
zimi. Prilikom donoSenja odluke kako leciti dete
vazno je da se proceni moguci rizik od razvoja bo-
lesti. Britansko torakalno udruzenje (BTS) u svom
vodicu za lecenje tuberkuloze preporucuje upotre-
bu izomijazida (H) u dozi od 5 mg/kgTM, 3 mese-
ca [20]. Takode je moguce novorodencetu koje
izgleda zdravo, ukljuciti H 5 mg/kgTM u jednoj
dnevnoj dozi, tokom 2 meseca. Potom se radi tuber-
kulinski test. Ako je on negativan, lek se iskljucuje

Tabela 1. Efekat ATT u trudno¢i, laktaciji i kod novorodenceta
Table 1. Anti-tuberculous drugs in pregnancy, lactation and in newborn

Lek/Drugs Trudnoéa/Pregnancy Laktacija/Lactation Novorodence/Newborn

Rifampicin (R) Siguran 0,5% adultne doze Siguran u dozi 10-20 mg/kg/dan

Rifampicin Safe detektovano/0.5% of adult ~ Safe in dosis 10 — 20 mg/kg/day
dose detected

Izonijazid (H) Siguran 0,75-2,3% adultne doze Siguran u dozi od 5-10 mg/kg/dan

Isoniazid Safe detektovano/0.75-2.3% of Safe in dosis 5-10 mg/kg/day

adult dose detected

Pirazinamid (Z)
Pyrazinamide

Podaci ograniceni,
preporucuje se
Limited-data, recomended

0,75-2,3% adultne doze
detektovano/0.75-2.3% of
adult dose detected

Siguran u dozi od 20—30 mg/kg/dan
Safe in dosis 20-30 mg/kg/day

Etambutol (E) Siguran Vrlo niske koncent Ne preporucuyje se (retrobulbarni neuri-
Ethambutol Safe Very-low concentrations tis)/Not recomanded (retrobulbar neu-
ritis)

Amikacin Ototoksican? Da, koncentracije nepoznate Delimi¢na resorpcija u digestivni
Amicacin Ototoxicity? Yes,concentations unknown trakt

Partial resorption in digestiv tract
Streptomicin (S) Ototoksican? 0,95-22,5% Siguran?
Strepotomycin Oftotoxicity? 0.95-22.5% Safe?
Hinoloni Abnormalnosti kostiju (zi-  0,05-0,5% adultne doze Sigurnost TH 5—10 dana; oprezno!
Hinoloni votinje)/Bone abnormaliti-  0.05-0.5% of adult dose ~ Safe TH from 5-10 days,; beware!

es (animals)
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i daje se BCG vakcina. Ako je tuberkulinski test
pozitivan, leCenje se nastavlja jo§ 4 meseca. Vak-
cinisanje BCG vakcinom ne treba sprovoditi dok
traje leCenje izonijazidom. Ukoliko se dete ne pod-
vrgne tuberkulinskom testiranju, leCenje prime-
nom H se produzava na 6 meseci [21]. Navodi se i
mogucnost leCenja ove kategorije novorodene dece
i odojcadi (mlade od 2 meseca) sa 2 leka, H+rifam-
picin (R), u toku 3 meseca. Posle tromesecne tera-
pije treba uraditi tuberkulinski test, i ako je on ne-
gativan dete treba vakcinisati. Terapija primenom
H ne uti¢e na imunogenost BCG vakcine [22].

Profilaksa izonijazidom je efikasna pa stoga
nije potrebno odvajanje deteta od majke, nakon
zapocCinjanja davanja leka. Dojenje se ne prekida.
Ako majka uzima H i R, iako se izluuju putem
mleka, njihove koncentracije su tako male da ne
uticu na dete (nemaju profilakticki efekat, ne me-
njaju koncentracije lekova koje dete uzima, ne is-
poljavaju toksi¢ne efekte).

Deca cije su majke primile kompletnu terapiju za

tuberkulozu tokom trudnoce i smatraju se zdra-

vim, i deca majki sa Mantoux+, bez znakova bole-

Sti

Izuzetno je vazno da se provere svi ¢lanovi doma-
¢instva na prisustvo moguce infekcije. Ako se skri-
ning domacinstva sprovede i bolest iskljuci, dete ne
zahteva uvodenje profilakse i moze da se vakcinise.

Ukoliko se skrining na tuberkulozu iz nekih ra-
zloga ne sprovede, indikovana je profilaksa deteta
(preporuka za rezim H R) koja se sprovodi sve do
iskljucenja aktivne bolesti. Odoj¢e moze biti testi-
rano posle 6 nedelja i, ako je negativno, moze se
dati BCG vakcina. Profilaksa se moze sprovoditi
sve dok u domacdinstvu ima potencijalno kontagio-
znih odraslih osoba koje su u kontaktu sa detetom.

Deca bez simptoma, majke sa Mantoux+, spu-

tum negativne na bacilus Koch sa urednim

rentgenskim snimkom pluca

Dete ostaje uz majku. Ne prima lekove. Prima
BCG vakcinu. Treba ispitati sve ¢lanove domacin-
stva na prisutvo aktivne bolesti. Ako se bolest kod
¢lanova porodice dokaze, potrebno je vrsiti kon-
trolna tuberkulinska testiranja.

Deca bez simptoma, majke sa Mantoux+ i pozi-

tivnim rentgenskim nalazom

Odvojiti dete od majke, dok se ne utvrdi ili ot-
koloni postojanje bolesti.

Ako majka 1ma tuberkulozu, dete se svrstava u
visokorizi¢nu kategoriju pa je postupak po proto-
kolu za pracenje visokorizicne dece ili lecenje pe-
rinatalne tuberkuloze, ako postoji dokaz za posto-
janje bolesti deteta.

Ako majka nema bolest, dete ne zahteva terapi-
ju, ali je potrebno pracenje deteta zbog moguceg
rizika. Pracenje se vrsi tuberkulinskim testiranji-
ma na svaka tri meseca u prvoj godini, potom jed-
nom godisnje. Treba pratiti i eventualne klinicke
promene kod deteta. Potrebno je uraditi i skrining
¢lanova familije na prisustvo aktivne bolesti.
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Procenu o potrebi le¢enja majke, u ovom sluca-
ju, obavlja pulmolog [3,23,24].

Kontrola infekcije u porodilistu

U kontekstu kasnog postavljanja dijagnoze pe-
rinatalne tuberkuloze, brojni autori su diskutovali
o riziku za obolevanje zdravih novorodencadi u
porodilistu i jedinicama intenzivne nege u bolni-
cama. Uprkos niskom stepenu transmisije u jedi-
nicama intenzivne nege i porodiliStima, savetuje
se upotreba izolacionih boksova i provetravanje
prostora [17,23].

Laartz i saradnici su objavili rad koji predstav-
lja sazetak literature koja se odnosi na ovaj pro-
blem i doneli su zakljucak da je potrebno aktivno i
azurno praéenje sve novorodne dece pod rizikom,
tuberkulinsko testiranje na 3 meseca i profilaksa
uvodenjem H cak i kod dece kod kojih je tuberku-
linski test negativan [25]. Profilaksa se kod ove
dece sprovodi 3 meseca, test se ponavlja, pa ako je
rezultat negativan profilaksa se prekida. Ukoliko
je kozni test veéi od 5 mm, treba zapoceti ispitiva-
nja za dokazivanje bolesti. Ako se jave simptomi
bolesti, treba zapoceti lecenje. Ako simptoma bo-
lesti nema a test je pozitivan, treba zapoceti sa he-
moprofilaksom u trajanju od 6 meseci.

Dijagnostika perinatalne TB

Postavljanje dijagnoze perinatalne TB nije lako,
posebno kod dece sa negativnim tuberkulinskim
testom 1 nespecificnom klinickom slikom. Kod
odojcadi dijagnostika se zasniva na rezultatu tuber-
kulinskog testa, koji je Cesto negativan (i do 78%),
za razliku od starije dece i adolescenata. Prema re-
zultatima istrazivanja koje je sprovedeno kod dece i
adolescenata obolelih od pluéne TB u Vojvodini, u
periodu 1994-2003. godine, tuberkulinski test bio
Jje pozitivan kod 79% slucajeva [4]. U slucaju sum-
nje na perinatalnu tuberkulozu, kod novorodene
dece i mlade odojcadi sa negativnim testom, test
treba ponoviti za 3 meseca. Kod vec¢ine dece dobija
se konverzija nalaza — test postaje pozitivan. Radio-
loske pretrage su indikovane ukoliko postoje izra-
zeni simptomi bolesti. Kod perinatalne tuberkuloze
rendgenski snimak pluca je skoro uvek patoloski, sa
prisutnim milijarnim rasapom u oko 50% slucajeva
[27]. Uzorci gastri¢nih lavata, bronholavata, tecno-
sti iz abdomena u slu¢aju postojanja ascitesa, biop-
ticki materijal uvec¢anog limfnog ¢vora, likvor i dr.,
pregledaju se direktno mikroskopski na prisustvo
acido-rezistentnih bacila i kultiviSu se na odgovara-
jucoj podlozi za izolaciju Mycobacterium tubercu-
losis. Vrednost gastri¢nih lavata kod neonatusa, kao
uzorka za dokazivanje tuberkuloze, znatno je veca
nego kod starije dece (70% pozitivnih nalaza), i do-
bro se toleriSe kao procedura [28-30]. U slucajevi-
ma kada je dijagnoza nejasna, postoje radioloske
promene i sumnja se na tuberkulozu, treba uraditi i
bronhoskopiju kojom sti¢emo uvid u stanje disajnih
puteva i uzimamo ispirak iz disajnih puta za cito-
loski i bakterioloski pregled [31]. Kontroverzna su
misljenja o tome da li su uzorci gastrolavata vredni-
ji kao materijal za mikrobioloska ispitivanja, u od-
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nosu na bronholavat, kod dece. Prema istrazivanju
radenom u Vojvodini 2006. godine, kod dece uzrasta
od 6 meseci do 18 godina, hospitalizovane zbog
sumnje na tuberkulozu, mikrobioloske kulture bron-
holavata su bile pozitivne u ve¢em broju slucajeva
nego kulture gastrolavata (73% vs 55%) [32].

Posto ova klasi¢na bakterioloska dijagnostika tra-
je dugo, nekada i duze od 2 meseca, ukazala se po-
treba za uvodenjem novih, brzih metoda. Razvijeni
su novi sistemi za izolaciju mikobakterija koji kori-
ste te¢ne hranljive podloge (BACTEC i MGIT-Becton
Dickinson, BacT/Alert, Biomerieux, i dr). Ovi testovi
skrac¢uju vreme identifikacije bacila na 2 nedelje.
Sira primena ovih metoda je ogranicena visokom
cenom aparature. U odabranim slucajevima u dija-
gnostici se moze koristiti molekularna tehnika — re-
akcija lancane polimerizacije dezoksiribonukleinske
kiseline (DNK) — polymerase chain reaction (PCR)
koja se zasniva na umnozavanju odredenog genoma
bacila tuberkuloze i njegovoj detekciji na gelu. Tros-
kovi za izvodenje ove metode su jos uvek veliki, te je
primena opravdana samo u velikim mikrobioloskim
laboratorijama. 1z kultura se bacil tuberkuloze moze
identifikovati na osnovu detekcije specifi¢nih se-
kvenci nukleinskih kiselina bacila (za nekoliko sati).
U te svrhe koriste se komercijalno dostupne DNK
probe za Mycobacterium tuberculosis koje se zasni-
vaju na sposobnosti vezivanja gen-probe (segment
DNK mikobakterije) za komplementarni segment ri-
bonukleinske kiseline mikobakterija. U dijagnostici
je u upotrebi i standardizovana metoda genotipizaci-
je Mycobacterium tuberculosis izolata kojom se vrsi
analiza polimorfizma insercione sekvence 1S6110 u
genomu ove bakterije (tehnika polimorfizma duzine
restrikcionih fragmenata — RFLP). Ove dve posled-
nje, molekularne tehnike treba primeniti kao nado-
gradnju konvencionalnih tehnika ali one ne mogu u
potpunosti da zamene kultivisanje uzoraka [33,34].

Lecenje perinatalne tuberkuloze

Perinatalna tuberkuloza se zavrSava smrtnim is-
hodom ukoliko se ne prepozna i ne leci. Nakon spro-
vodenja dijagnostike, zapocCinje se empirijsko lecenje
deteta u skladu sa nacionalnim preporukama. Posto
se ne radi o ¢estoj patologiji, ne postoje izgradeni ja-
sni terapijski stavovi o leCenju perinatalne tuberku-
loze koji bi definisali optimalne doze lekova i duzinu
trajanja terapije. Opisani su slucajevi potpunog opo-
ravka deteta nakon primene standardnog reZima od
2 meseca leCenja primenom 4 leka (HRZS — izonija-
zid, rifampicin, pirazinamid, streptomicin) i 4 mese-
ca primenom 2 leka (HR) [19]. Daju se i predlozi da
se nastavak lecenja primenom HR nastavi ukupno 6

meseci [17]. Ovo se odnosi na forme ekstrapulmo-
nalne tuberkuloze. Duzina leCenja odreduje se na
osnovu klinicke slike i odgovora na lekove. Pracenje
deteta u bolnici podrazumeva kontrole biohemijskih
nalaza i rentgenskih nalaza pluca na svakih mesec
dana, a ukupno pracenje deteta sa ovom formom tu-
berkuloze treba da traje do 2 godine [35,36].

Posto je, kako je ve¢ navedeno, kod novoroden-
Ceta tesko iskultivisati bacil, u zapoCinjanju terapije
rukovodimo se rezultatima mikrobioloskih nalaza
dobijenih kod majke. Za razliku od dece starijeg
uzrasta koja imaju adekvatne koncentracije vitamina
B u organizmu, novorodenoj deci na prirodnoj ishra-
ni koja primaju izonijazid, treba dodati piridoksin
koga nema dovoljno u maj¢inom mleku.

Poseban izazov su slucajevi pacijenata obolelih
od multirezistentnih formi tuberkuloze (MDR-TB),
kod kojih su bacili tuberkuloze rezistentni na izoni-
jazid i rifampicin, kao 1 pacijenti sa ekstenzivnhom
rezistencijom na antituberkulozne lekove kod kojih
su sojevi bacila tuberkuloze rezistentni takode i na
fluorohinolone i na bar jos jedan lek iz rezervne gru-
pe lekova koji se koriste u lecenju bolesti (amikacin,
kanamicin).

Kod novorodenceta sa MDR-TB trajanje terapije
se produzava, 12—18 meseci [23,24].

Ukoliko je stanje deteta tesko i zahteva intenziv-
nu negu i nadzor, potrebno mu je u suportivnoj tera-
piji dati kiseonik ili respiratornu ventilacionu potpo-
ru. Kortikosteroidi se dodaju deci sa tuberkuloznim
meningitisom i tuberkulozom limfnih ¢vorova koja
uzrokuje simptome opstrukcije disajnog puta.

Zakljucak

Perinatalna tuberkuloza je izuzetno ozbiljna i
potencijalno fatalna bolest. Ukoliko postoji visok
indeks sumnje na postojanje bolesti kod dece Cije
majke boluju od tuberkuloze, ili kod kojih postoji
sumnja na ovu bolest i, ako se zapoCne agresivna
terapija prema protokolu, prognoza perinatalane
tuberkuloze je dobra. Briga o novorodencetu sa
perinatalnom tuberkulozom pocinje skriningom i
lecenjem trudnica sa plu¢nom tuberkulozom. Ne-
onatolozi i pedijatri treba da imaju na umu da tre-
ba voditi ra¢una o kontroli infekcije u porodilisti-
ma, bez obzira $to je moguénost transmisije u ovim
okolnostima niska, kao i da ve¢u paznju usmere na
moguénost postojanja bolesti kod trudnica iz losih
socioekonomskih kategorija i neposredno doselje-
nih iz endemskih zemalja (Bosna i Hercegovina,
Rumunija, Ukrajina, i dr.)
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Sazetak

Uvod. Cilj rada je analiza prevalencije dijabetesne ketoacidoze u
periodu od 10 godina (1999-2008. godine) kod dece sa novootkri-
venim dijabetesom u Crnoj Gori. Materijal i metode. Sprovede-
na je retrospektivna populaciona studija. Podaci o pacijentima su
uzeti iz dva nezavisna izvora: otpusna pisma i registar dece obole-
le od dijabetesa. Laboratorijski nalazi su radeni pre prve injekcije
insulina: glukoza u krvi, gasne analize krvi, elektroliti, kreatinin,
insulin, C-peptid i glikozilirani hemoglobin. Dijabetesna ketoaci-
doza je definisana kao pH <7,3, a teska kao Ph <7,1. U statistickoj
obradi podataka koris¢en je statisticki program SPSS for Win-
dows (verzija 17). Rezultati. Tokom ispitivanog perioda registro-
vano je 208 dece mlade od 15 godina (107 decaka i 101 devojcica)
sa novotkrivenim dijabetesom tip 1. Stopa incidencije prema uzra-
stu i polu bila je 15,8/100 000/god. Od njih je 51 (24,5%) imalo
dijabetesnu ketoacidozu u vreme postavljanja dijagnoze, a 8 dece
(3,8%) imalo je tesku formu. Smrtnih slucajeva nije bilo. Kod
dece mlade od 5 godina prevalencija dijabetesne ketoacidoze bila
je 30,4%. Nije nadena statisticki znacajna korelacija izmedu uce-
stalosti dijabetesne ketoacidoze, vrednosti pH 1 starosti dece
(p>0,05). Takode nije nadena znacajna razlika u ucestalosti dija-
betesne ketoacidoze izmedu decaka i devojcica (p>0,05). Zaklju-
¢ak. Ucestalost dijabetesne ketoacidoze kod dece sa novootkrive-
nim dijabetesom u Crnoj Gori jos uvek je velika, sa tendencijom
smanjenja poslednjih 10 godina. Posebno su pod rizikom deca
mlada od 5 godina.

Kljuéne redi: Dijabetesna ketoacidoza; Dijabetes melitus tip 1;
Dete; Crna Gora; Prevalenca; Musko; Zensko; Seéer u krvi; Ga-
sne analize krvi

Uvod

Dijabetes melitus je grupa metabolickih bolesti
¢ija je glavna osobina hroni¢na hiperglikemija
koja nastaje kao posledica poremecene sekrecije

Summary

Introduction. The aim of the study was to analyze the prevalence
of diabetic ketoacidosis during the period of 10 years (1999-2008)
among children diagnosed with type 1 diabetes in Montenegro.
Material and Methods. A retrospective population—based inci-
dence study was performed. The study participants were selected
from two independent sources: the diabetes register and hospital
records. The following parameters were measured before the first
insulin injection: plasma glucose, blood gas analysis, electrolytes,
creatinine, insulin, c-peptide, and HbA Ic. Diabetic ketoacidosis was
defined as pH <7.3 and severe diabetic ketoacidosis as pH <7.1. The
obtained data were analysed using SPSS for Windows (version 17).
Results. During the study period, 208 children <15 years of age (107
boys and 101 girls) were found to have newly diagnosed type 1 dia-
betes. The age- and sex-standardized incidence rate was
15.8/100,000 children/yr. Of these, 51 (24.5%) presented with dia-
betic ketoacidosis at the time of diagnosis and 8 (3.8%) had a severe
form, and no one died. In children <5 years the prevalence was
30.4%. We found no statistically important correlation between dia-
betic ketoacidosis incidence, pH value and the age of children
(p>0.05). There was also no significant difference in diabetic ke-
toacidosis incidence between the boys and girls (p>0.05). Conclu-
sion. The frequency of diabetic ketoacidosis in children with newly
diagnosed type 1 diabetes in Montenegro is still high with a trend to
decrease in the last ten years. In particular, children under 5 years of
age are at a high risk of developing diabetic ketoacidosis at the on-
set.

Key words: Diabetic Ketoacidosis; Diabetes Mellitus, Type 1;
Child; Montenegro; Prevalence; Male; Female; Blood Gluco-
se; Blood Gas Analysis

insulina, delovanja insulina ili oboje [1]. Dijabetes
melitus tip 1 (DMTT1) najéesce se javlja kod dece i
mladih. To je autoimuno oboljenje koje dovodi do
destrukcije insulin-sekretujucih B-c¢elija pankrea-
sa i kompletnog ili gotovo kompletnog deficita in-
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Skracenice

DKA — dijabetesna ketoacidoza
DMT1 — dijabetes melitus tip 1
HbAlc — glikozilirani hemoglobin
IKR — interkvartilni rang

sulina. Incidencija dijabetesa tipa 1 u Crnoj Gori
poslednih 5 godina je medu najve¢im na Medite-
ranu (17,5/100 000) i progresivno raste za oko
6,5% (95% IP : 1,6—11,7) godisnje [2] .

Dijabetesna ketoacidoza (DK A) glavni je uzrok
mortaliteta 1 morbiditeta kod dece sa DMT]1. Na-
staje kao posledica apsolutnog ili relativnog nedo-
statka insulina u kombinaciji sa efektima povise-
nog nivoa kontraregulatornih hormona: katehola-
mina, glukagona, kortizola i hormona rasta [3].
Postoje velike geografske varijacije u ucestalosti
DKA kod dece sa novootkrivenim dijabetesom u
Evropi i Severnoj Americi: 15-67%. CeSce se jav-
lja kod dece mlade od 5 godina i kod dece nizeg
socioekonomskog statusa [4].

Cilj ovog istrazivanja bio je da se ustanovi uce-
stalost DK A 1 klinicka prezentacija dijabetesa tipa
1 kod dece u Crnoj Gori u vreme postavljanja dija-
gnoze tokom perioda od 10 godina (1999-2008.).

Materijal i metode

Od 1990. godine sva deca sa novootkrivenim
dijabetesom iz Crne Gore se hospitalizuju na In-
stitutu za bolesti dece u Podgorici. Podaci o paci-
jentima su uzeti iz dva nezavisna izvora: registar
za dijabetes tip 1 i otpusna pisma iz bolnice. Kli-
nicki i laboratorijski nalazi su analizirani retros-
pektivno kod dece mlade od 15 godina koji su prili-
kom postavljanja dijagnoze dijabetesa i prve hospita-
lizacije imali dijabetesnu ketoacidozu. Kod svih je
pacijenata nakon uzimanja laboratorijskih nalaza od-
mah zapoceta insulinska terapija. Laboratorijski na-
lazi su radeni standardnim laboratorijskim metoda-
ma u klinickoj laboratoriji Instituta za bolesti dece u
Podgorici. Pre prve injekcije insulina odredivani su:
glukoza u krvi, gasne analize, elektroliti, kreatinin u
serumu, insulin, C-peptid i glikozilirani hemoglobin
(HbAIc). Glukoza u krvi je odredivana enzimskom
metodom (sa heksokinazom), gasne analize iz arte-
rijske krvi su analizirane potenciometrijom, elektro-
liti su odredivani metodom jon-selektivne eletrode a
kreatinin enzimskom kolorimetrijskom metodom.
Insulin i C-peptid su odredivani metodom hemilu-
miniscencije (CLIA) a HbAlc imunoturbidimetrij-
ski iz hemolizata pune krvi.

Studiju su odobrili lokalni Eticki komitet i Ure-
divacki odbor maticne institucije.

Biohemijski kriterijumi za postavljanje dija-
gnoze DKA su: hiperglikemija (> 11 mmol/l), pH
< 7,3 ili bikarbonati plazme < 15 mmol/l, ketone-
mija i ketonurija. Prema tezini DKA se deli na
blagu (pH < 7,3, bikarbonati < 15 mmol/l), srednje

tesku (pH < 7,2, bikarbonati < 10 mmol/l) i tesku
(pH < 7,1, bikarbonati < 5 mmol/I) [ 3].

Dobijeni podaci su analizirani primenom stati-
stickog softverskog paketa SPSS (for Windows
version 17). Za testiranje znacajnosti razlike, po-
vezanosti 1 poredenje razliCitih starosnih grupa
(0—4 godine, 5-9 i 10—14 godina) u odnosu na pri-
sustvo DK A kori$¢eni su t -test za nezavisne uzor-
ke, y>-test, linearne Pirsonove korelacije i jedno-
faktorska analiza varijanse.

Rezultati

Tokom perioda pracenja u Crnoj Gori je dija-
gnostikovano 208 dece sa dijabetesom melitus tip 1
1to 107 (51,4%) decaka i 101 (48,6%) devojcica (p >
0,05). Prosecna starost bila je 7,8+3,9 godina. Cetr-
deset Sestoro dece (22,1%) bilo je mlade od 5 godi-
na, 75 (36%) imalo je izmedu 5 i 9 godina, a 87
(41,8%) imalo je 10—14 godina. Ako se kao kriteri-
jum za dijabetesnu ketoacidozu uzme pH < 7,3, u
vreme postavljanja dijagnoze DK A je imalo 51 dete
(24,5%) a teska DK A nadena je kod 8 dece (3,8%).
Nije nadena statisticki znaCajna razlika u ucestalo-
sti DKA izmedu deCaka (28,7%) i deVOJCICa (20,6%)
(p > 0,05). Takode ne postoji znacajna razlika u
uzrastu u kome se javljala DK A na pocetku bolesti
kod dece razlicitog pola (p > 0,05).

Kada se uporede razliCite starosne grupe (0—4,
5-91 10—14 godina) ucestalost DK A (30,4%) 1 tes-
kog oblika DK A (6,5%) veca je kod dece najmlade
starosne grupe, ali razlika nije statisticki znacajna
(p>0,05).

Srednja vrednosti pH u krvi kod sve dece sa DKA
bila je 7,2 (95% CI : 7,1-7,2), u starosnoj grupi 0—4
god. 7,1 (95% CI : 7-7,2), 5-9 god. 7,2 (95% CI :
7,1-7,3) 1 10—14 god. 7,2 (95% CI : 7,1-7,2). Nije nade-
na statisticki znacajna korelacija izmedu starosti dece
i vrednosti pH (p > 0,05).

Prisustna je tendencija smanjenja ucestalosti
obolevanja u ispitivanom periodu (Grafikon 1).

10
1995 2000 00 2002 2003 2004 2005 2006 2007 2003

Grafikon 1. Prevalencija DKA kod dece sa novootkrivenim
DMT1 u Crnoj Gori 1999—2008. godine

Graph 1. Annual proportion of children with DKA having
type 1 diabetes in Montenegro in 1999-2008.

Laboratorijski nalazi kod dece sa novootkrive-
nim dijabetesom tipa 1 prikazani su u Tabeli 1.
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Tabela 1. Ucestalost dijabetesne ketoacidoze i laboratorijski nalazi u vreme postaviljanja dijagnoze kod razlici-

tih starosnih grupa

Table 1. Frequency of diabetic ketoacidosis and laboratory data at the time of making diagnosis by age group

Laboratorijski nalazi

Laboratory findings 0—4 god. 5-9 god. 10—14 god. 0—14 god. p
Broj pacijenata sa DK A

No of patients with DKA 14/46 16/75 21/87 51/208 <0,05
DKA (%) Ph<7.3 30,4 21,3 24,1 24,5 <0,05
DKA (%) Ph<7.1 6,5 2,7 34 3,8 <0,05
Ph krvi/Blood Ph (95%IP)* 71(7-72) 7,2 (7,1-73) 7,2(71-7,3)  7,2(7,1-7,3) <0,05
Glukoza u krvi § 21,4 22,6 18,7 21,4 ~0.05
Blood glucose [mmol/1 (IKR)] (19,3-31,2)  (17,6-27,2) (16,4-24.8) (17,6—26,6) ’
Bikarbonati 7,2 9,5 8,5 7,9 ~0.05
Bicarbonates [mmol/l (IKR)] (4,5-10) (4,4-12,6) (6,2-10,5) (5,3-10,5) ’
HbAlc* [% (95%IP)] 10,9 (8,9-12,9) 11,1 (9,5-12,7) 13,5 (11,9-15,2) 12 (11-13) <0,05
c-peptid T 0,16 0,15 0,21 0,18 ~0.05
[mmol/l (IKR)] (0,1-0,2) (0,1-0,3) (0,1-0,3) (0,1-0,25) ’

Podaci su prikazani kao procenat, srednja vrednost i 95% interval poverenja (IP)*, ili medijana i interkvartilni rang (IKR )
Data are given in percents, mean values and 95% of confidence interval or median and interquartile range t

Diskusija

Crna Gora spada u Evropske zemlje sa sred-
njim rizikom za nastanak dijabetesa tipa 1 [5].
Standardizovana incidencija je 1999-2003. godine
bila 14/100 000, a 2004—2008. godine 17,5/100
000, sa godisnjim rastom od 6,5% [6]. Prevalenci-
ja DKA (pH < 7,30) u nasoj studiji bila je 24,5%, a
teSku DK A imalo je 3,8% dece. DKA se najcesce
(30,4%) javlja kod dece mlade od 5 godina a rede
kod dece uzrasta 5—9 godina (21,3%), ali te razlike
nisu statisti¢ki znacajne (p > 0,05). U vecini studi-
ja je saopsSteno da su deca mlada od dve godine
pod vecim rizikom za DKA na pocetku bolesti a
taj rizik je prisutan do pete godine zivota [7].
Zbog relativno malog broja ispitanika, mi nismo
posebno posmatrali starosnu grupu mladu od dve
godine. Razlozi §to se DKA cesce javlja u mladoj
starosnoj grupi su visestruki. U tom uzrastu lekari
rede posumnjaju na dijabetes a dekompenzacija
kao posledica dehidratacije i acidoze se razvija
brZe. Pored toga, destrukcija p-celija u toj popula-
ciji je agresivnija a vrednosti C-peptida su nize
nego kod starije dece, Sto je slu¢aj 1 kod nasih ispi-
tanika. U izveétajima Epidemiology and Prevention
of Diabetes study (EURODIAB) projekta koji obu-
hvata 24 evropske zemlje, ucestalost DKA (Ph <
7,3) u 11 centara bila je 40% sa varijacijama 26—
67% [8]. U Finskoj, koja ima najvecu incidenciju

dijabetesa tipa 1 u svetu prevalencija DKA (pH <
7,3) bila je 2002—-2005. godine 19,4% a teske DK A
—4,3%. Paradoksalno je da u Finskoj u tom perio-
du zabelezena je i najmanja ucestalost DKA kod
dece mlade od 5 godina (16,5%) [9, 10]. Dijabetesna
ketoacidoza (1995-2007. g.) jos uvek je cesta kod
dece sa novootkrivenim dijabetesom u Austriji i
Nemackoj — 21,1%, a 5,9% dece u tim zemljama
imalo je tesku DKA [11,12]. Prema dostupnim po-
dacima u odnosu na neke zemlje bivse Jugoslavije,
u Crnoj Gori se rede javlja dijabetesna ketoacidoza
u vreme postavljanja dijagnoze DMTI1. U Bosni i
Hercegovini (kanton Tuzla) od 1990. do 2005. go-
dine 48% dece sa novootkrivenim dijabetesom ima-
lo je DKA, a 10,4% ih je imalo tesku DKA [13]. U
Srbiji se 41,5% dece sa novootkrivenim dijabetesom
javlja sa DK A [14,15]. U vecini studija nije dokazan
uticaj pola na razvoj DKA kod dece u vreme po-
stavljanja dijagnoze dijabetesa [7,16]. Jedino su u
Finskoj decaci pod ve¢im rizikom [10].

Zakljucak

Ovo je prvi izvestaj iz Crne Gore o ucestalosti
dijabetesne ketoacidoze kod dece sa novootkrive-
nim dijabetesom. Rezultati pokazuju da je prisutna
tendencija smanjenja ucestalosti $to je najverovat-
nije rezultat edukacionih kampanja koje se spro-
vode u primarnoj zdravstvenoj zastiti.



506 Samardzi¢ M, i sar. Dijabetesna ketoacidoza kod dece u Crnoj Gori

Literatura

1. Katani¢ D, Guéev Z, Vlaski J, Dautovi¢ S, Vorguéin I.
Definicija, klasifikacija, dijagnoza i etiopatogeneza dijabete-
sa. U: Vlaski J, Katani¢ D, urednici. Klinicka pedijatrijska di-
jabetologija. Novi Sad: Symbol; 2007. str. 22-55.

2. Soltesz G, Patterson C, Dahlquist G. Diabetes in the
young: a global perspective. IDF Diabetes atlas. 4th ed. Pecs,
Hungary: Department of Pediatrics; 2009.

3. Wolfsdorf J, Craig ME, Daneman D, Dunger D, Edge J,
Lee W, et al. Diabetic ketoacidosis in children and adolescents
with diabetes. Pediatr Diabetes 2009;10(Suppl 12):118-33.

4. Dunger DB, Sperling MA, Acerini CL, Bohn DJ, Dane-
man D, Danne TP, et al. Lawson Wilkins Pediatric Endocrine
Society. European Society for Paediatric Endocrinology/
Lawson Wilkins Pediatric Endocrine Society consensus state-
ment on diabetic ketoacidosis in children and adolescents. Pe-
diatrics 2004;113(2):e133-40.

5. Samardzic M, Marinkovic J, Kocev N, Curovic N, Terzic
N. Increasing incidence of childhood type 1 diabetes in Monte-
negro from 1997 to 2006. Pediatr Diabetes 2010;11(6):412-6.

6. Patterson CC, Gyiriis E, Rosenbauer J, Cinek O, Neu
A, Schober E, et al. Trends in childhood type 1 diabetes inci-
dence in Europe during 1989-2008: evidence of non-unifor-
mity over time in rates of increase. Diabetologia 2012;55(8):
2142-7.

7. Usher-Smith JA, Thompson MJ, Sharp SJ, Walter FM.
Factors associated with the presence of diabetic ketoacidosis
at diagnosis of diabetes in children and young adults: a syste-
matic review. BMJ 2011;343:d4092.

8. Lévy-Marchal C, Patterson CC, Green A. EURODIAB
ACE study group. Europe and diabetes: geographical variati-
on of presentation at diagnosis of type I diabetes in children.
Diabetologia 2001;44(Suppl 3):B75-80.

Rad je primljen 13.12012.

Recenziran 8. 11 2012.

Prihvacéen za Stampu 29. 111 2012.
BIBLID.0025-8105:(2012):LXV:11-12:503-506.

9. Hekkala A, Reunanen A, Koski M, Knip M, Veijola R.
Finnish Pediatric Diabetes Register. Age-related differences in
the frequency of ketoacidosis at diagnosis of type 1 diabetes in
children and adolescents. Diabetes Care 2010;33(7):1500-2.

10. Hekkala A, Knip M, Veijola R. Ketoacidosis at dia-
gnosis of type 1 diabetes in children in northern Finland: tem-
poral changes over 20 years. Diabetes Care 2007;30(4):861-6.

11. Schober E, Rami B, Waldhoer T. Austrian Diabetes
Incidence Study Group. Diabetic ketoacidosis at diagnosis in
Austrian children in 1989-2008: a population-based analysis.
Diabetologia 2010;53(6):1057-61.

12. Neu A, Hofer SE, Karges B, Oeverink R, Rosenbauer
J, Holl RW. Ketoacidosis at diabetes onset is still frequent in
children and adolescents: a multicenter analysis of 14,664 pa-
tients from 106 institutions. Diabetes Care 2009;32(9):1647-8.

13. Tahirovic H, Toromanovic A, Bacaj D, Hasanovic E.
Ketoacidosis at onset of type 1 diabetes mellitus in children in
Bosnia and Herzegovina: frequency and clinical presentation.
J Pediatr Endocrinol Metab 2007;20(10):1137-40.

14. Rakocevic D, Miljus T, Knezevic D, Zdravkovic J,
Vlaski S, Sajic L, et al. Frequency of diabetic ketoacidosis in
children with newly diagnosed type 1 diabetes in Serbia. 47th
EASD Annual Meeting; 2011 Oct 12-16; Lisbon, Portugal:
Abstract in: Diabetologia 2011;54(Suppl 1):PS 012. (ab)

15. Vukovi¢ D, Vlaski J, Katani¢ D, Minja M, Dejanovié¢
N. Diabetic ketoacidosis. Med Pregl 1987;40(11-12):535-40.

16. Rewers A, Klingensmith G, Davis C, Petitti DB, Piho-
ker C, Rodriguez B, et al. Presence of diabetic ketoacidosis at
diagnosis of diabetes mellitus in youth: the search for diabetes
in youth study. Pediatrics 2008;121(5):e1258-66.



Med Pregl 2012; LXV (11-12): 507-510. Novi Sad: novembar-decembar.

Institut za zdravstvenu zastitu dece i omladine Vojvodine, Novi Sad

Klinika za degju habilitaciju i rehabilitaciju!
Medicinski fakultet, Novi Sad?

Klini¢ki centar Vojvodine, Novi Sad, Klinika za bolesti uva, grla i nosa’

507

Strucni ¢lanak

Professional article

UDK 615.8:007.5

DOI: 10.2298/MPNS1212507K

ROBOT - CLAN (RE)HABILITACIONOG TIMA

ROBOT — A MEMBER OF (RE)HABILITATION TEAM

Rastislava KRASNIK!, Aleksandra MIKOV', Spela GOLUBOVIC?, Zoran KOMAZEC? i
Slobodanka LEMAJIC KOMAZEC?

SaZetak

Uvod. U procesima rehabilitacije ucestvuje Citav tim struc-
njaka koji su angazovani tokom duzeg vremenskog perioda.
Razvoj robotike i primena u medicini. Intenzivnim razvo-
jem nauke i tehnike dizajniran je ve¢i broj robota koji se kori-
ste u terapijske svrhe i ucestvuju u procesu rehabilitacije. Ro-
botika u medicinskoj rehabilitaciji. Tokom duge istorije ra-
zvoja Covecanstva poznata su brojna idejna i tehnoloska rese-
nja za konstrukciju robota. Primenom robota u medicinskoj
rehabilitaciji moguce je sprovodenje rehabilitacije perifernog
i centralnog motornog neurona, uz poveéavanje motivacije
pacijenta za dalji oporavak i uspe$nost terapije. U radu su pri-
kazana neka tehnoloska reSenja za robotom potpomognutu re-
habilitaciju pacijenata razli¢itih uzrasnih grupa i neke moguc-
nosti primene u postupku le¢enja. Zaklju¢ak. Ukljucivanje
robota u standardne fizioterapijske protokole koji podrazume-
vaju ve¢i broj ponavljanja, tatno doziranje, kvalitetno osmi-
Sljavanje i prilagodenost individualno svakom pacijentu dovo-
de do znacajnog napretka u rehabilitaciji pacijenata.

Kljuéne reci: Robotika; Rehabilitacija; Motorni neuron; Vez-
banje; Oporavak funkcije

Uvod

Rehabilitacija je ,,proces osposobljavanja osoba
sa invaliditetom za povratak u drustvo, odnosno
u njihovu zivotnu i radnu sredinu, porodicu i drus-
tvo u Sirem smislu, kao i na radno mesto, pod, Sto
je moguce, povoljnijim uslovima” [1]. U svakod-
nevnom radu lekara-fizijatara, pedijatara i svih
onih koji se bave leCenjem dece srece se 1 termin
habilitacija. Habilitacija je ,,proces budenja i akti-
viranja sposobnosti, odnosno, funkcija koje nika-
da nisu bile razvijene, ili su postojale u rudimen-
tarnom stepenu svog razvitka i to kod dece koja
imaju neko nasledno, urodeno ili, u najranijem pe-
riodu, steceno ostecenje ili povredu” [1]. U proce-
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Ovo istrazivanje je podrzalo Ministarstvo za prosvetu i nauku
Repubike Srbije, Projekat br. ITT 44008.

Summary

Introduction. The rehabilitation process involves a whole team
of experts who participate in it over a long period of time. Devel-
opment of Robotics and its Application in Medicine. The In-
tensive development of science and technology has made it pos-
sible to design a number of robots which are used for therapeutic
purposes and participate in the rehabilitation process. Robotics
in Medical Rehabilitation. During the long history of techno-
logical development of mankind, a number of conceptual and
technological solutions for the construction of robots have been
known. By using robots in medical rehabilitation it is possible to
implement the rehabilitation of peripheral and central motor neu-
rons by increasing the motivation of patients for further recovery
and effectiveness of therapy. The paper presents some techno-
logical solutions for robot-assisted rehabilitation of patients of
different age groups and some possibilities of its use in the treat-
ment. Conclusion. Using robots in standard physiotherapy pro-
tocols that involve a number of repetitions, exact dosage, quality
design and adaptability to each individual patient leads to the
significant progress in the rehabilitation of patients.

Key words: Robotics; Rehabilitation; Motor Neurons; Exerci-
se Therapy; Recovery of Function

sima (re)habilitacije ucestvuje citav tim strucnja-
ka tokom duzeg vremenskog perioda. U radu sa
de¢jom populacijom potrebni su kontinuirani i in-
dividualno koncipirani tretmani. Terapija pokre-
tom (kineziterapija) bazi¢ni je deo rada sa pacijen-
tima, ali se koriste i brojni modaliteti fizikalne te-
rapije [2]. Intenzivnim razvojem tehnike, nastaje
sve veci broj uredaja koji znacajno smanjuju anga-
Zovanje terapeuta u aplikovanju odredenih proce-
dura, sve do razvoja robota, koji pocinju da se ko-
riste u terapijske svrhe i na dobrom su putu da po-
stanu u buducnosti novi Clanovi (re)habilitacionog
tima.

Razvoj robotike i primena u medicini
Tokom duge istorije tehnoloskog razvoja cove-

Canstva poznata su brojna idejna i tehnicka resenja
za konstrukciju robota. Sacuvane su skice i planovi
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Skracenice

R.UR — Rossumovi Univerzadlni Roboti

KASPAR — Kinesics And Synchronisation in Personal
Assistant Robotics

MIME — Mirror Image Movement Enabler
FES — funkcionalna elektri¢na stimulacija
CIMT — Constraint Induced Movement Therapy

Leonarda da Vincija za izradu androida [3]. Pojam
,robot” prvi put se sre¢e u drami R.U.R (Rossumo-
vi Univerzalni Roboti) Karela Capeka iz 1920. go-
dine [4]. Intenzivni razvoj robotike povezan je sa
stvaranjem numericki kontrolisanih masina od
1955. godine. Od sedamdesetih godina proslog veka
sprovedeno je viSe istrazivackih programa sa ciljem
stvaranja razliCitih vrsta humanoidnih robota [5].
Robotika je grana tehnologije koja se bavi dizaj-
nom, konstrukcijom i kori$¢enjem robota, a termin
,;robotika” prvi put upotrebio je pisac naucne fanta-
stike Isak Asimov [6]. Razvoj robotike u bivsoj Ju-
goslaviji bio je vezan za Beogradsku skolu robotike,
kada je tim stru¢njaka pod rukovodstvom akade-
mika Miomira Vukobratovi¢a proizveo uredaj na-
menjen kontroli stajanja, ali 1 hodanja kod pacijena-
ta sa paraplegijom [7].

Robotika u medicinskoj (re)habilitaciji

Primena robota u medicinskoj (re)hablhtacgl je
u ekspanziji, sa velikim brojem idejnih reSenja i
prototipova koji mogu da pomognu u odredenim,
ali ne 1 u svim fazama rehabilitacije pacijenata. Pri
primeni robota u svakodnevnom radu postoje i broj-
ne teskoce. Potrebno je savladati strah pacijenta, na-
rocCito ako su pacijenti deca [8]. Primenom ovih teh-
nic¢kih reSenja moze se povecati motivisanost paci-
jenata za dalji nastavak 1 uspesnost procesa (re)habi-
litacije [9]. Roboti koji se primenjuju u radu sa de-
com moraju biti niZi od deteta, a spoljasnji izgled,
odnosno dizajn, veoma je znaCajan. Deca stupaju u
razli¢ite interakcije sa robotom, a uspesnost terapije
zavisi od toga da li pacijent prihvata ovu vrstu inte-
rakcije ili ne. U radu sa decom najcesce se koriste
roboti koji svojim izgledom podsec¢aju na mladunce
razlicitih Zivotinja, ali i humanoidni roboti. Robot
Paro, dizajniran u vidu mladunca foke, ima poseb-
ne senzore koji reaguju na dodir otvaranjem i zatva-
ranjem ociju. U radu sa odraslim osobama najcesce
se primenjuju humanoidni roboti, ali su i roboti koji
podsecaju na praistorijske zivotinje (kao robot Pleo,
dizajniran u formi dinosaurusa) bili prihvaceni od
starijih pacijenata [10]. Posebno dizajniran robot
Roball podseca na malu lopticu, koristi se za podsti-
canje razvoja govora, motorickih, intelektualnih i
socijalnih vestina kod dece uzrasta do 24 meseca
[11]. U izradi robota velika se paznja mora posvetiti
njegovom licu, koje treba da bude izrazajno i §to
slicnije ljudskom, sa velikim izrazajnim oc¢ima,
kapcima koji se pokrecu, sa imitacijom pokretanja
usana, uz funkciju pokretanja glave. Materijal od
kojih se pravi robot mora biti indiferentan. U sastav-

Krasnik R, i sar. Robot u rehabilitaciji

Slika 1. Robot Kismet [13]
Fig 1. Robot Kismet (13)

ne delove robota spadaju i vestacki pneumatski mi-
Si¢i, koji omogucuju vecu elasticnost pri pokretanju
pojedinih delova robota [12]. Spoljasnjost robota
moze biti obojena razli¢itim bojama, $to pribliznije
realnim nijansama koje se srecu u prirodi. Postoje
odredene vrste robota koje su konstruisane tako da
prikazu odredeni izraz lica — robot Kismet (Slika 1)
[13]. Ovaj tip robota se koristi u terapiji koja za cilj
ima poboljSanje funkcije mimi¢ne muskulature (pa-
cijent ponavlja i uvezbava podizanje obrva, zatvara-
nje ocnih kapaka, osmehuje se).

Roboti se mogu koristiti i u terapiji razlicitih vi-
dova poremecaja ponaSanja kod dece. Autizam
obuhvata Siroki spektar razvojnih poremecaja, koji
ima razli¢ite manifestacije [14]. KarakteriSu ga po-
remecaj socijalne interakcije, komunikacije i neuo-
bicajeni obrasci pri dec¢joj igri. Kod dece koja imaju
autizam vazno je postepeno ucenje i razumevanje
emocija i njihove facijalne ekspresije. Robot KAS-
PAR (Kinesics And Synchronisation in Personal
Assistant Robotics) moze da prikaze izraz srece,
iznenadenja ili tuge, pri ¢emu postepeno uci dete
da ih razlikuje 1 imitira u razli¢itim socijalnim situ-
acijama [15]. Robot KASPAR ima facijalnu ekspre-
siju sa manje slozenosti nego pravo ljudsko lice, §to
pomaze deci sa autizmom da se bolje koncentrisu
na lice robota [15]. Roboti koji se koriste u medicin-
skoj (re)habilitaciji mogu imati razli¢ite nivoe po-
kretljivosti. Mobilni roboti su opremljeni vecim
brojem internih i eksternih senzora, a kontrola ro-
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bota je moguca pomocu kompjutera, ili je bezicna
kontrola [16]. Roboti koji se koriste za pozicionira-
nje 1 transfer bolesnika imaju najéesce toc¢kove ili
neku vrstu pokretnog stalka, platforme, sa razlici-
tim stepenima slobode pokreta izmedu pojedinih
delova konstrukcije [17].

Jedna od najceS¢ih indikacija za sprovodenje
(re)habilitacionog tretmana su ostecenja centralnog
motornog neurona, najc¢es¢e nakon cerebrovasku-
larnog inzulta. Ranom rehabilitacijom moze se
znacajno uticati na povecanje stepena oporavka
pacijenta, koristeci osobinu plasticiteta nervnog si-
stema [18]. U vecem broju centara u poslednjih de-
setak godina razvijeno je vise egzoskeletnih siste-
ma za robotom potpomognutu rehabilitaciju gor-
njih ekstremiteta, od kojih su najpoznatiji MIT
manus, MIME (Mirror Image Movement Enabler)
i drugi [19]. Uz pomo¢ ovih sistema moguce je
uvezbavanje pasivnih i aktivnih pokreta aficiranog
ekstremiteta, ali i bimanuelnih aktivnosti [19]. Ki-
neziterapija sa ciljem povecanja obima pokreta,
narocito u palcu i kaziprstu moze se sprovoditi i uz
pomo¢ posebne elektronske senzorne rukavice ili
pomocu aparata za funkcionalnu elektri¢nu stimu-
alciju (FES) [20]. Od pacijenta se trazi da izvrsi
jednostavne zadatke, da podize i spusta ili preme-
sta predmete razliCitog oblika i veli¢ine sa jednog
mesta na drugo. Uvezbavaju se razliciti hvatovi 1
jaca se gruba miSi¢na snaga aficiranog ekstremite-
ta [21]. Na taj nacin se ubrzava proces oporavka,
poboljsava se motoricka kontrola Sake, kao i fina
motorika [22]. Kod nekih robota postoji mogucnost
prac¢enja pokreta i na ekranu, kada pacijent ima i
vizuelni fitbek izvedenog zadatka. Fizioterapeut
nadgleda odredenu aktivnost pacijenta u interakciji
sa robotom i po potrebi se ukljucuje [23]. Kod dece
sa cerebralnom paralizom koja imaju narusenu
motoriku gornjih ekstremiteta robot potpomognu-
tu terapija moze omoguciti povecanje misiéne sna-
ge i obima pokreta, uz poboljSanje bimanuelnih
aktivnosti [24]. Uz ovu terapiju moze se koristiti i
CIMT (constraint induced movement therapy),
koja podrazumeva primenu ortoze na zdravoj ruci
sa ciljem inhibicije aktivosti ove ruke, pri cemu se
istovremeno potencira §to vece koriﬁéenje aficira-
ne ruke [24]. Kod pacijenata sa paraplegijom mogu
se koristiti posebne ortoze, koje u sebi sadrze veéi
broj senzora u razli¢itim tackama, tako da se na
ekranu dobija posebna vrsta povratne vizuelne in-
formacije, tokom boravka pacijenta na pokretnoj
traci, uz suspenziju. Tokom tretmana postepeno se
povecava zadata brzina, a analizira se poboljSanje
preostalih motorickih sposobnosti, brzina hoda,
duzina i broj koraka, miSi¢na snaga i pokretljivost
zglobova [25]. Ukljucivanje robota u standardne
fizioterapijske protokole, koji podrazumevaju veli-
ki broj ponavljanja, tacno doziranje, da su osmi-
Sljent 1 prilagodljivi pacijentu, moze da dovede do
znacajnog napretka u (re)habilitaciji. Smatra se da
primena robota omogucéava kraéi vremenski peri-
od potreban za postizanje terapijskih ciljeva koji su
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zadati na pocetku tretmana [26]. Roboti koji imiti-
raju pokrete konja, mogu se koristiti za uvezbava-
nje balansa i pokretljivosti trupa, §to su inace pri-
marni efekti koji se dobijaju tokom hipoterapije ili
terapijskog jahanja [27]. U procesu (re)habilitacije
hoda mogu da se koriste razlicite vrste egzoskelet-
nih ortoza [28]. Ispred pacijenta se postavlja i ogle-
dalo kako bi dobio povratnu informaciju o polozaju
svih segmenata tela u prostoru i tako poboljsala
posturalna svesnost. Postupak se moZze ponavljati
viSe puta tokom dana, tokom duzeg vremenskog

Slika 2. Lokomat [30]
Fig. 2. Locomat [30]

perioda [29]. Primenom egzoskeleta za donje ek-
stremitete kao Sto je Lokomat, postize se trening
hoda koji je znacajan deo tretmana u neurorchabi-
litaciji (Slika 2) [30].

Pokreti ortoza postavljenih na donje ekstremite-
te sinhronizovani su sa brzinom pokretne trake,
Stopacijentu daje osecaj sigurnosti, eliminiSe strah,
narocito kod pacijenata sa razli¢itim neuromisi¢nim
bolestima progresivnog toka [31]. Roboti koji uce-
stvuju u (re)habilitaciji hoda imaju prednosti jer je u
toku tretmana moguce sprovoditi veci broj koraka
uvek istim ritmom i brzinom, Sto prakticno nije
moguce ako tretman sprovodi sam terapeut [29,31].

Zakljucak

Prilagodavanje robota potrebama razlicitih vrsta
terapija dovodi do vece primene robota u razli¢itim
tretmanima kako dece, tako 1 odraslih. Roboti su se
pokazali kao znacajan ¢lan (re)habilitacionog tima
pogotovo u terapijama gde je neophodno puno po-
navljanja ili dodatni stimulus kako bi pacijent Sto
pravilnije i kvalitetnije obavio postavljeni zadatak.
Sa napretkom tehnologije u buducnosti se ocekuje
smanjenje cene robota, a samim tim i vec¢a dostu-
pnost, tj. Sira upotreba robota u razli¢itim vrstama
terapija. Na ovaj nacin roboti nece biti samo povre-
meni, ve¢ stalni ¢lanovi (re)habilitacionog tima.
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AUTOLOGOUS SERUM IN TREATMENT OF DRY EYE
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SazZetak

Uvod. Terapija suvog oka autologim serumom je jednostavna i
jeftina terapijska mogucnost. Posebno je efikasna kod teskih
oblika suvog oka kao i hemijskih povreda oka, a opravdana
zbog prisustva esencijalnih komponenti suza kojih nema u pre-
paratima vestackih suza. Cilj rada bio je analiza efekata terapije
autologim serumom kod pacijenata sa suvim okom. Materijal
i metode. Na Klinici za o¢ne bolesti Klini¢kog centra Ni§ pra-
¢en je efekat jednomesecne terapije suvog oka autologim seru-
mom (kori$¢en uz preparate vestackih suza) na 50 reumatolos-
kih pacijenata (23 M : 27 Z) starosti 26—65 godina. Analizirani
su okularni diskomfor i vrednosti objektivnih parametara za
procenu stanja prekornealnog suznog filma na pocetku lec¢enja
i mesec dana kasnije (Schirmer I, Tears Break Up Time i Rose
bengal). Rezultati. Statisticki je znac¢ajno umanjenje subjektiv-
nih tegoba kod ispitanika nakon terapije autologim serumom (p
< 0,05), uz minimalno pobolj$anje objektivnih testova za pro-
veru kvaliteta suznog filma. Diskusija i zaklju¢ak. Primena
autologog seruma u terapiji suvog oka treba da pruzi boljitak
pacijentima, da ublazi subjektivne tegobe i poboljsa objektivne
parametre za procenu suvog oka. Neophodna je adekvatna in-
formisanost lekara i pacijenata, kao i pravilna trijaza potenci-
jalnih korisnika ovog nacina lecenja. Potrebna su dodatna ispi-
tivanja terapijskog efekta autologog seruma (kao i seruma um-
bilikalne vrpce ili autologe plazme), paralelno klinicko, patohi-
stolosko ispitivanje i analiza efekata ovog vida terapije suvog
oka.

Kljuéne reci: Sindrom suvog oka; Vestacke suze; O¢ne bole-
sti + terapija lekovima; Serum; Autologna transfuzija krvi

Uvod

Suvo oko je multifaktorsko oboljenje suza i
okularne povrsine, koje karakteriSu simptomi dis-
komfora, smetnje vida, nestabilan suzni film i po-
tencijalno oste¢enje okularne povrsine. Nakon 2007.
godine nacinjen je znacajan napredak u razume-
vanju patofiziologije suvog oka saznanjem da ovo
oboljenje moze biti udruzeno sa pove¢anom osmo-
larnos¢u suznog filma i inflamacijom povrSine
oka [1]. Poznavanje patofiziologije 1 dijagnostike
suvog oka omogucéava kvalitetniju i delotvorniju

Summary

Introduction. The treatment of dry eye by autologous serum is a
simple and inexpensive treatment option. It is particularly effective
in severe forms of dry eye as well as for chemical eye injuries, and
it is justified by the presence of essential tear components which
are not found in preparations of artificial tears. The aim of this
study was to analyze the effects of autologous serum therapy in
the patients with dry eye. Material and Methods. We monitored
the effect of one-month treatment of dry eye by autologous serum
(used with artificial tear preparations) in 50 rheumatology patients
(23 men and 27 women) aged 26-65 years at the Department of
Ophthalmology, Clinical Center Nis. We analyzed ocular discom-
fort and the values of objective parameters for the evaluation of
tear film at baseline and one month later (Schirmer I, Tears Break
Up Time and Rose Bengal). Results. A statistically significant re-
duction of subjective complaints was found in the patients after the
treatment by autologous serum (p<0.05), along with a minimal
improvement of objective tests for checking the tear film quality.
Discussion and Conclusion. The use of autologous serum in dry
eye therapy should provide benefit to the patients, relieve symp-
toms and improve objective parameters for the evaluation of dry
eye. Both doctors and patients should be adequately informed, and
proper screening of potential users of this method should be done.
Not only additional tests of therapeutic effect of autologous serum
(as well as of umbilical cord serum or autologous plasma) are
needed but also parallel clinical and histopathological examination
and analysis of the effects of this type of treatment of dry eye.

Key words: Dry Eye Syndromes; Ophthalmic Solutions; Eye
Diseases + drug therapy; Serum; Blood Transfusion, Autologous

terapiju na dobrobit oko 15% celokupne populacije
koja pati od nekog poremecaja ravnoteze suznog
filma [2].

U osnovi terapije suvog oka su preparati ve-
Stackih suza [3]. Siroki etioloski spektar i indivi-
dualnost pacijenata ne upucuju na univerzalno te-
rapijsko resenje suvog oka, te se preparati vestac-
kih suza kombinuju sa farmakoloskim i nefarma-
koloskim modalitetima terapije prema preporuka-
ma stepenastog tretmana suvog oka grupe svet-
skih eksperata iz 2007. godine [4].
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Skracenice

RA — reumatoidni artritis

SLE — sistemski lupus eritematozus
TBUT — Tears Break Up Time

EGF — epidermalni faktor rasta

aFGF i bFGF — osnovni i kiseli fibroblast faktor rasta
PDGF — iz trombocita izveden faktor rasta
GVHD — graft versus host disease

(bolest “kalem protiv domacina”)

Terapija suvog oka autologim serumom pred-
stavlja jednostavnu, jeftinu terapijsku mogucnost,
efikasnu kod teskih oblika suvog oka i hemijskih
povreda oka. Primena autologih seruma opravda-
na je zbog prisustva esencijalnih komponenti suza
kojih nema u preparatima vestackih suza poput
faktora rasta, fibronektina, lizozima, imunoglobu-
lina, a koji su zajedno sa vitaminima A i E odgo-
vorni za proliferaciju, diferencijaciju i sazrevanje
epitelnih Celija okularne povrsine [4—11].

Cilj rada bio je analiza efekata terapije autolo-
gim serumom kod pacijenata sa suvim okom.

Materijal i metode

Na Klinici za o¢ne bolesti Klini¢kog centra Ni§
pracen je efekat jednomesecne terapije suvog oka
autologim serumom. Ukupno je 50 pacijenata (23
M : 27 Z) starosti 26—65 godina koristilo terapiju
autologim serumom uz preparate vestackih suza.
Medu ispitivanima, pored dijagoze suvo oko, paci-
jenti su imali i1 druge bolesti: reumatoidni artritis
(RA) n = 35, sistemski lupus (SLE) n = 9, sistem-
sku sklerozu n =1, dermatomiozitis n = 2, polimi-
ozitis n = 2 pacijenta i meSovitu bolest vezivnog
tkiva n = 1 pacijent. Analizirani su okularni dis-
komfor izrazen subjektivnim tegobama kod paci-
jenata i vrednosti objektivnih parametara za pro-
cenu stanja prekornealnog suznog filma na pocet-
ku lecenja i mesec dana kasnije (Schirmer I, Tears
Break Up Time (TBUT), Rose bengal test). Oku-
larni diskomfor kao glavna karakteristika postoja-
nja suvog oka, razmatran je kroz postojanje su-
bjektivnih tegoba (osecaj suvoée, peckanja, boc-
kanja, osecaj grebanja ili peska u o¢ima, oci zale-
pljene sekretom i zatvorene ujutru, crvene i umor-
ne oci, posebno pred kompjuterom, tokom Citanja
ili voznje) graduisan sa retko, ¢esto, stalno i kate-
gorija bez subjektivnih tegoba. Ispitivani pacijenti
imali su patoloske vrednosti objektivnih testova

Stankovic¢ Babic¢ G, i sar. Autologi serum i suvo oko

za suvo oko (Schirmer 1 <10 mm/5, min; vreme
pucanja prekornealnog suznog filma TBUT <10;
Rose bengal > 4 po Bijsterveldu).

Tabelarno prikazivanje podataka obavljeno je
koris¢enjem MS Office Excel programa, a prora-
¢uni su vrseni programom SPSS, verzija 15.0. Stu-
dentovim t-testom nezavisnih uzoraka, vrSeno je
testiranje statisticke znacCajnosti razlike srednjih
vrednosti iste grupe pacijenata pre i posle tretmana
autologim serumom.

Za pripremu autologog seruma uzimano je vene-
punkcijom 40 ml krvi obolelog, koja je zatim centri-
fugirana 5 minuta na 1 500 obrtaja u Centralnoj bio-
hemijskoj laboratoriji Klinickog centra Nis. Dobijeni
serum odvajan je u sterilnim uslovima i razblazen
fizioloskim rastvorom (Sol. NaCl 0,9%) kao 20% ra-
stvor u Galenskoj laboratoriji Ni$; pakovan je u boci-
ce od 5 ml sa ultravioletnom zastitom i ¢uvan (Cuvali
su ga pacijenati) u frizideru na +4° C; koris¢en je 4
puta dnevno, zajedno sa preparatom vestackih suza
koji je ukapavan 3 puta dnevno. Jedna bocica autolo-
gog seruma koris¢ena je u periodu od 7 dana, dok su
ostale bile u zamrzivacu do upotrebe.

Rezultati

Okularni diskomfor i vrednosti pomenutih objek-
tivnih parametara za procenu stanja prekornealnog
suznog filma na pocetku leCenja 1 mesec dana ka-
snije prikazani su tabelarno (tabele 1—4). Nakon
terapije autologim serumom, utvrdeno je statistic-
ki znacajno ublazavanje subjektivnih tegoba (p <
0,05) kod pacijenata sa suvim okom.

Kod sva tri objektivna testa za proveru kvaliteta
suznog filma (Schirmer I, TBUT i Rose bengal) na-
laz se popravio samo kod po jednog ispitanika. Kod
Rose bengal testa, nalaz srednje prebojene okularne
povrsine, posle terapije autologim serumom, postao
je slabo pozitivan. Nalaz Schirmer I testa koji je pre
terapije bio sa vrednostima 1-5 mm, nakon terapije
autologim serumom je pripadao grupi nalaza sa
vrednostima 6—10 mm. Kod jednog ispitanika sa
vrednostima TBUT testa pre terapije <5 sekundi,
nakon terapije autologim serumom popravljen je
nalaz, Sto ga svrstava u povoljniju kategoriju sa
vrednostima TBUT testa 6—10 sekundi.

Statisticki je znacajno umanjenje subjektivnih
tegoba nakon terapije autologim serumom (p <
0,05), uz minimalno poboljSanje objektivnih testo-
va za proveru kvaliteta suznog filma.

Tabela 1. Subjektivne tegobe kod ispitanika le¢enih autologim serumom pre i posle terapije
Table 1. Subjective complaints of patients treated by autologous serum before and after the treatment

Subjektivne tegobe/Subjective complaints

Pre th/Before treatment Posle th/After treatment

Nema/None
Retko/Rarely
Cesto/Often
Stalno/Constantly
Ukupno/Total

11 10% 14 60%
14 40% 13 40%
13 30% 12 0%
12 20% 11 0%
50 100% 50 100%




Med Pregl 2012; LXV (11-12): 511-515. Novi Sad: novembar-decembar. 513

Tabela 2. Razultati Schirmer I testa kod ispitanika le¢enih autologim serumom pre i posle terapije
Table 2. Schrimer I test results in patients treated by autologous serum before and after the treatment

Schirmer 1 Pre th/Before treatment Posle th/After treatment
1-5 mm 24 40% 23 30%
6—10 mm 26 60% 27 70%
Ukupno/Total 50 100% 50 100%

Tabela 3. Vreme pucanja prekornealnog suznog filma (TBUT) kod ispitanika leCenih autologim serumom

pre i posle terapije

Table 3. Tear Break-Up Time (TBUT) in patients treated by autologous serum before and after treatment

TBUT/TBUT Pre th/Before treatment Posle th/After treatment
<5s 24 40% 23 30%
6-10s 26 60% 27 70%
Ukupno 50 100% 50 100%

Tabela 4. Rose bengal test kod ispitanika lecenih autologim serumom pre i posle terapije
Table 4. Rose bengal test in patients treated by autologous serum before and after treatment

Rose bengal Pre th/Before treatment Posle th/After treatment
Slabo/Poor 27 70% 28 80%
Srednje/Medium 12 20% 11 10%
Konfluentna polja/Confluent fields 11 10% 11 10%
Ukupno/Total 50 100% 50 100%

Diskusija Lipidi u serumu mogu da zamene lipidni sloj

Mogucénost lec¢enja suvog oka autologim seru-
mom prvi pominju Fox i saradnici 1984. godine
[8]. S obzirom da suze nastaju modifikacijom sa-
stava krvnog seruma u epitelu sekretorne jedinice
suzne zlezde [12—14], biohemijske karakteristike
suza i seruma su sli¢ne i ovaj nacin leCenja suvog
oka ima opravdanja.

I serum i suze sadrze vitamin A, epidermalni
faktor rasta (EGF), osnovni i kiseli fibroblast faktor
rasta (bFGF 1 aFGF), iz trombocita izveden faktor
rasta (PDGF), insulin tip-1 faktor rasta, supstanciju
P, laktoferin, lizozime [15,16]. Retinol je 1 000 puta
koncentrovaniji u serumu u odnosu na suze, a u
20% autologom serumu je najbolje koncentracije,
Sto je znacajno za oboljenja oka uzrokovana hipovi-
taminozom vitamina A [17]. Faktori rasta (EGF i
transformisuci faktor rasta -TGF B) ubrzavaju proli-
feraciju kornealnog epitela anti-apoptoti¢nim svoj-
stvima, kontroliSu epitelijalnu proliferaciju, odrza-
vaju ¢elije u nediferentovanom stanju, dok je su-
pstancija P znacajna za migraciju kornealnih epite-
lijalnih ¢elija [15,16]. Humani serum stimulise mi-
graciju kornealnih fibroblasta, proliferaciju i aktiv-
nost matriks metaloproteinaza [15], a antiproteaza
poput B-2 makroglobulina, inhibira kolagenaze
roznjace $to je znacajno kod hemijskih povreda
oka bazama [15,16].

suza, dok proteini u serumu koji su inace prisutni
u visokoj koncentraciji, stabilizuju suzni film (pre-
albumini) i stite degradaciju znacajnih citokina
(albumin i globulini) [15].

Da autologi serum poboljsava stanje konjunkti-
ve kod pacijenata sa suvim okom pokazuju rezul-
tati impresione citologije konjunktive i objektivni
testovi bojenja o¢ne povrsine u klinickim studi-
jama [15].

Indikacije za primenu autologih seruma bile
bi: suvo oko u Sjegrenovom sindromu (SS), kera-
tokonjunktivitis sika (KCS), perzistenti epitelijalni
defekti gde konvencionalna terapija nije uspesna
(deficit stem-celija), kod postherpeticnih ulkusa
kod obolelih od dijabetesa zbog neurotropnih pro-
blema, nakon rekonstrukcije okularne povrsine,
transplantacije roznjace, kod Stivens-DZonsono-
vog sindroma, cikatricijalnog pemfigoida, kod
opekotina bazama koje ne reaguju na konvencio-
nalni nacin leCenja, za terapiju tzv. gornjeg lim-
bicnog keratokonjunktivitisa (SLK), suvog oka
zbog bolesti ,,kalem protiv domacina” (engl. graft
versus host desease — GVHD), a preporucuje se
upotreba autologog seruma (0,1 ml) i nakon hirur-
Skog tretmana zaravnjenja makularnih haloa [15].

Kontraindikacije za primenu autologog seru-
ma su perzistentni epitelijalni defekti kod obolelih
sa reumatoidnim artritisom, raniji herpes simpleks
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keratitis, Morenov ulkus, bakterijski keratitis, he-
patitis i HIV [15].

Nezeljeni efekti terapije autologim serumom su
moguci, ali retki, odnose se na depozite imuno-
kompleksa u slucaju postojanja perzistentnih epi-
telijalnih defekata kod obolelih sa reumatoidnim
artritisom ili ranije virusne infekcije roznjace, zbog
postojanja autoantitela u serumu protiv reuma fak-
tora 1 herpes virus simpleks antigena. Infektivni
keratitis i konjunktivitis su moguci ukoliko je au-
tologi serum infektivan [15].

Prednosti terapije suvog oka autologim seru-
mom su sastav, stabilnost preparata ukoliko se
pravilno pripremi, ¢uva, koristi i minimalni neze-
ljeni efekti.

Autologi serum se priprema prema preskripciji
lekara u saradnji sa farmaceutom ili ga priprema
lekar sam. Pacijent pre pocetka terapije autologim
serumom mora biti upoznat sa planiranom terapi-
jom kao vidom alternativnog leCenja suvog oka,
eventualnim rizicima (bakterijska kontaminacija),
nacinom ¢uvanja i aplikovanja preparata [8].

Krv se uzima venepunkcijom u pravilno obele-
zene bocice (datum uzimanja, generalije). Mora biti
postovana procedura pripreme pocev od centrifugi-
ranja, preko pripreme i ¢uvanja dobijenog rastvora.
Autologi serum je bez konzervansa i sa visokim je
rizikom od kontaminacije u toku pripreme (rede) i
od samog korisnika ovog medicinskog pripravka
[16]. Prema saopstenjima iz literature, nije bilo kon-
taminacije autologog seruma do 12 nedelja ukoliko
je pravilno pripremljen i cuvan [15 ].

Za pripremu autologog seruma ne sme se uzi-
mati krv obolelog kod sumnje na septikemiju, pa-
cijenata pozitivnih na HIV, virusni hepatis B i C,
sifilis zbog rizika od indukovane infekcije [15].

Autologi serum se ¢uva u tamnim bocicama i na
tamnom mestu zbog razgradnje vitamina A. Bocica
se koristi 7 dana, a ¢uva u frizideru na +4° C, dok
je ostala koli¢ina autologog seruma dobijena jed-
nom venepunkcijom u zamrzivacu do upotrebe [8,
15]. Koncentracija faktora rasta, vitamina A, fibro-
nektina u 100% 1 20% autologom serumu je stalna
ukoliko se cuva na temperaturi od +4° C mesec
dana ili na —20° C 3 meseca [8,15,16].

Radi se na tehnoloSkom poboljsanju autologog
seruma, razmislja o liofilizaciji produkta slicno pri-
premi vakcina kojom bi se dobilo na stabilnosti pri-
pravka, o dodatku biopolimera za regeneraciju ro-
znjace 1 specificnih mukozno-adhezivnih kompo-
nenti, kojima bi se povecalo vreme kontakta sa kor-
nealnom povrsinom. Time bi se u bliskoj buduéno-
sti mogli da formuliSu rastvori autologog seruma
prema specifi¢nim potrebama pacijenata [16].

Primena autologog seruma u terapiji suvog oka
treba pacijentima da pruzi poboljsanje, da ublazi
subjektivne tegobe i popravi objektivne parametre
za procenu suvog oka. Primenu autologih seruma
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u nasoj grupi pacijenata karakterise smanjenje oku-
larnog diskomfora kod obolelih koje pokazuje stati-
sticku znacajnost, poboljSanje vrednosti objektivnih
testova za kvalitet suznog filma (Schirmer I, TBUT,
Rose bengal testa) bez statistiCki znacajne razlike pre
1 posle terapijom autologim serumom. Smatramo da
je ve¢ 1 samo smanjenje okularnog diskomfora ra-
zlog za terapiju suvog oka autologim serumom.

Neophodna je svakako adekvatna informisanost
lekara 1 pacijenata, kao i pravilna trijaza potencijal-
nih korisnika ovog nacina lecenja suvog oka.

Preparatima vestackih suza u kombinaciji sa
pravovremenom antiinflamatornom terapijom kon-
troliSu se simptomi bolesti suvog oka, usporava tok
prirodne progresije bolesti i sprecavaju teske kom-
plikacije. Kombinacijom navedenih terapeutskih
mogucénosti, treba da se ostvari osnovni cilj preven-
cije progresije suvog oka — prekid ciklusa stimula-
cije povrsine oka/imunosistema. Individualnost pa-
cijenata i Siroka paleta etioloskih faktora suvog oka
upucuje nas na izbor i odgovarajuci redosled ponu-
denih terapijskih opcija [18].

U terapiji teske forme suvog oka u Sjegreno-
vom sindromu, perzistentih epitelnih defekata, ne-
urotrofne keratopatije, gornjeg limbi¢nog keratiti-
sa, rekurentnih kornealnih erozija, bolesti ,,kalem
protiv domacina” moze se Koristiti i serum umbi-
likalne vrpce. Smatra se ¢ak mnogo efikasnijom
terapijom u odnosu na terapiju autologim seru-
mom jer smanjuje tegobe suvog oka, doprinosi po-
boljsanju keratoepiteliopatije u teskoj formi suvog
oka i povecava gustinu peharastih ¢elija u Sjegre-
novom sindromu [19-21]. Saopsteni su i pokusaji
terapije autologom plazmom bogatom krvnim plo-
¢icama, koja se pokazala veoma efikasnom u rege-
neraciji tkiva i zarastanju rana uopste, pa i u tretma-
nu pacijenata sa signifikantno suvim okom [22].

S obzirom da bioloska terapija zauzima sve
opravdanije mesto u oftalmologiji, potrebna su do-
datna ispitivanja terapijskog efekta autologog seru-
ma (kao i seruma umbilikalne vrpee ili autologe
plazme), paralelno klinicko, patohistolosko ispitiva-
nje i analiza efekata ovog vida terapije suvog oka.

Zakljucak

Prikazana je mogucnost terapije suvog oka au-
tologim serumom. Statisticki je znacajno umanje-
nje subjektivnih tegoba u grupi ispitanika le¢enih
autologim serumom (p < 0,05), uz minimalno po-
boljsanje objektivnih testova za proveru kvaliteta
suznog filma. Primena autologog seruma u terapiji
suvog oka treba da pruzi boljitak pacijentima, da
ublazi subjektivne tegobe i poboljsa objektivne pa-
rametre za procenu suvog oka.

Adekvatna informisanost lekara i pacijenata je
neophodna, kao i pravilna trijaza potencijalnih ko-
risnika ovog nacina lecenja.
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Sazetak

Uvod/cilj. Cilj rada je analiza vanbolnickog morbiditeta stanov-
nistva Sumadijskog okruga i identifikacija prioritetnih zdravstve-
nih problema. Materijal i metode. Kao izvor podataka koris¢eni
su izvestaji o oboljenjima, stanjima i povredama sluzbi opSte me-
dicine, sluzbi za zdravstvenu zastitu predskolske i Skolske dece i
sluzbi za zdravstvenu zagtitu Zena domova zdravlja Sumadijskog
okruga. Uradena je analiza vanbolnickog morbiditeta za period
1999-2008. godine. Rezultati. Vodec¢e mesto u strukturi morbi-
diteta u sluzbama opste medicine na teritoriji Sumadijskog okru-
ga zauzimaju bolesti sistema za krvotok sa 22,4%. U morbiditetu
predskolske i Skolske dece i omladine najzastupljenija je grupa
bolesti sistema za disanje. U sluzbama za zdravstvenu zastitu zena
vise od polovine ukupnog morbiditeta (63,9%) Cini grupa bolesti
mokraéno-polnog sistema. Zakljuc¢ak. U strukturi morbiditeta
stanovnistva Sumadijskog okruga dominiraju masovne nezarazne
bolesti te je neophodno intenziviranje promotivno-preventivnih
mera i aktivnosti sa ciljem unapredenja zdravlja stanovnistva i re-
Savanja prioritetnih problema.

Kljuéne reéi: Morbiditet; Kardiovaskularna oboljenja; Respira-
torna oboljenja; Genitourinarna oboljenja; Predskolsko dete; Dete;
Odrasli; Musko; Zensko; Primarna zdravstvena zagtita

Uvod

Zdravstveno stanje stanovniStva predstavlja
vazan pokazatelj potencijala jednog drustva kao i
funkcionisanje zdravstvene zastite i organizacije
zdravstvene sluzbe [1].

Zdravstveno stanje stanovniStva predstavlja
osnovu za objektivnu identifikaciju prioriteta, sti-
mulisanje akcija ili preispitivanje ciljeva zdrav-
stvene politike, strategija i tehnologija u zdrav-
stvenoj zastiti. Predstavlja opis i/ili merenje zdrav-
lja pojedinca, grupe ili celokupne populacije pre-
ma prihvacenim standardima uz pomo¢ zdrav-
stvenih indikatora ili, preciznije, to je stanje
zdravlja osobe ili stanovnistva procenjeno u odno-
su na: op$ti morbiditet, morbiditet od odredenih
bolesti, invalidnost, antropometriju, mere mortali-
teta, pokazatelje funkcionalnog statusa i kvaliteta

Summary

Introduction. The aim of this paper was to analyze out-hospital
morbidity of population in the district of Shumadia and to identify
the priority health problems. Material and Methods. The data
source were the Reports on diseases, conditions and injuries pro-
vided by Department of General Medicine, Department of Pre-
school and School children Health Care and Department of Wom-
en’s Health Care at Health Care Centres in the district of Shumadia
for the period from 1999 to 2008. Results. Cardiovascular diseases
account for 22.4% of morbidity in the district of Shumadia, thus
taking the leading place in the morbidity structure according to De-
partments of General Medicine. However, pulmonary diseases are
the most frequent ones in pre-school and school children and dis-
eases of genitourinary system in females account for more than a
half (63.9%) of the total morbidity in the Departments of Women’s
Health Care. Conclusion. As the mass non-contagious diseases are
dominating in the morbidity and mortality structure of population
in the district of Shumadia, it is necessary to intensify promotional-
preventive measures and activities in order to improve the health
status of the population and to solve the priority health problems.
Key words: Morbidity; Cardiovascular Diseases; Respiratory
Tract Diseases; Urologic Diseases; Child, Preschool; Child; Adult;
Male; Female; Primary Health Care

zivota. To je slozena procedura dobijanja slike zdrav-
lja stanovnis$tva koris¢enjem indikatora [2].

Ciljevi procene zdravstvenog stanja stanovnis-
tva jesu unapredenje zdravstvenog stanja stanov-
nistva, identifikovanje prioritetnih zdravstvenih
problema, praéenje promena zdravstvenog stanja
tokom vremena, uocavanje i analiza razlika izme-
du razlicitih teritorija ili populacionih grupa [3].

Analiza zdravstvenog stanja do kraja 19. veka
bazirala se, gotovo isklju¢ivo, na podacima o mor-
talitetu, dok se tokom 20. veka uvode i pokazatelji
morbiditeta, kojima se prati ne samo obolevanje
stanovnisStva vec¢ i njegove posledice [4].

S porastom hronicnih degenerativnih obolje-
nja, strategija procene zdravlja obuhvata i pokaza-
telje vremena izgubljenog za vreme nesposobnosti
i invalidnosti. Za sadas$nji period procene zdrav-
stvenog stanja karakteristicno je da se u proces
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Tabela 1. Registrovana oboljenja u primarnoj zdravstvenoj zaititi dece, na teritoriji Sumadijskog okruga,

1999-2008.

Table 1. Reported diseases in primary care of children on the territory of Shumadia District, 1999-2008

Godina Ukupan Stopa
Year broj

Procentualno uéesce najéesce registrovanih oboljenja u ukupnom broju oboljenja
obolevanja  Percentage of the most frequently reported diseases in the total number of diseases

oboljenja na 1000 Bolesti

Bolesti uvai Faktori koji utiCuna Bolesti koze Zaraznei Bolesti

Total  stanovnika  gjstema za mastoidnog zdravstveno stanjei 1ipotkoznog parazitarne sistema

number 0-6 godina disanje nastavka kontakt sa zdravstve- tkiva bolesti za
of  Incidencerate Djseases  Diseases nom sluzbom Diseases ~ Certain  varenje
cases  per 1.000 of the of theear  Factors influencing  of the skin  infectious Diseases
inhabitants respiratory and mastoid — health status and and and of the
aged 0-6 ye- gystem process  contact with health subcutaneous parasitic digestive
ars services tissue diseases  system
1999. 102930 50857 76,2 4,7 4,1 4,5 2,4 2,1
2000. 117469  5804.,1 72,7 4,8 4,5 48 3,7 2,5
2001. 124306 61419 73,8 4,2 5.4 4,2 32 23
2002. 118246 58425 71,9 4,2 5.4 4,8 32 3,1
2003. 110165 54432 72,1 4,8 5,5 4,6 3 24
2004. 109295  5358,6 67,2 44 6,8 5,2 4,5 3,5
2005. 105957 52352 68,6 43 6,8 5,1 3,8 2,9
2006. 122639  6059,5 61,4 44 13,6 4,8 4,1 2,8
2007. 123634 61087 65,6 4,9 8.4 53 3,3 3
2008. 134952 66679 64,5 5,3 8,8 4,7 3,6 33

procene ukljucuju i psihi¢ka i socijalna kompo-
nenta zdravlja a ne samo njegov fizicki aspekt [3].

Morbiditet (obolevanje) direktni je pokazatelj
zdravstvenog stanja stanovnistva [2,4].

Pouzdanost ovog pokazatelja smanjena je Ci-
njenicom da se teze prikupljaju podaci i nizom
drugih nepravilnosti u vezi sa prikupljanjem. Kao
jedinice posmatranja uzimaju se obolelo lice, obo-
ljenje i epizode oboljenja [5].

U nasoj zemlji, morbiditetna statistika registru-
je oboljenje (a ne obolelo lice), pri cemu jedno lice
moze bolovati od viSe bolesti istovremeno i vise
puta u toku godine [6].

Cilj analize vanbolnickog morbiditeta stanov-
nistv Sumadijskog okruga jeste identifikacija pri-
oritetnih zdravstvenih problema kako bi se predu-
zele odgovarajuce mere za njihovo resavanje.

Materijal i metode

Kao izvor podataka koris¢eni su izvestaji o
oboljenjima, stanjima i povredama sluzbi opste
medicine, sluzbi za zdravstvenu zastitu predskol-
ske 1 skolske dece i sluzbi za zdravstvenu zastitu
zena domova zdravlja Sumadijskog okruga. Ura-
dena je analiza vanbolnickog morbiditeta za peri-
od 1999-2008. godine.

Rezultati

U sluzbama za zdravstvenu zastitu predskolske
dece u Sumadijskom okrugu ukupan broj registrova-
nih oboljenja i stanja iznosio je 2008. godine 134 952,
a stopa obolevanja bila je 6 667,9 na 1 000 dece uzra-

sta 0—6 godina (ili 6,7 po detetu), §to je za 31,1% visa
stopa nego ona koja je zabeleZena 1999. godine kada
je iznosila 5 085,7 na 1 000 dece uzrasta 0—6 godina
(ili 5 po detetu). U strukturi registrovanog vanbolnic-
kog morbiditeta kod dece predskolskog uzrasta, na
prvom mestu bile su bolesti sistema za disanje (X
grupa MKB-10) sa stalnim padom ucesc¢a u morbidi-
tetu u toku posmatranog perioda sa 76% u 1999. go-
dini na 64% u 2008. godini; zarazne i parazitarne bo-
lesti (I grupa MKB-10) sa porastom uces¢a od 2,1% u
1999. na 3,3% u 2008. godini, bolesti uva i mastoid-
nog nastavka (VIII grupa MKB-10) sa skoro konstan-
tnim uceS¢em od 4%, bolesti koze i potkoznog tkiva
(XII grupa MKB-10) sa konstantnim uce$¢em oko
5% 1 bolesti sistema za varenje (XI grupa MKB-10)
koje se od 2000. godine usled uvodenja kategorije
faktori koji uticu na kontakt sa zdravstvenom sluz-
bom (XXI grupa MKB-10), ne nalaze u prvih pet
najces¢ih grupa bolesti (Tabela 1).

U Sumadijskom okrugu ukupan broj evidentira-
nih oboljenja i stanja skolske dece u 2008. godini
iznosio je 127 360 ili 3 oboljenja po jednom Skol-
skom detetu. Stopa obolevanja iznosila je 3 048 na
1 000 dece skolskog uzrasta. U 2008. godini u
strukturi morbiditeta na prvom mestu nalaze se bo-
lesti sistema za disanje (grupa X MKB-10) sa uce-
S¢em od 52,6%. Na drugom mestu nalaze se fakto-
ri koji uticu na zdravstveno stanje i kontakt sa
zdravstvenom sluzbom (grupa XX|I MKB-10) sa
14,2%, zatim slede bolesti koze i potkoznog tkiva
(grupa XIl MKB-10) sa 5,9%, povrede, trovanja i
posledice delovanja spoljnih faktora (grupa XIX
MKB-10) sa 4,2% 1 zarazne i parazitarne bolesti
(grupa | MKB-10) sa 2,5%. Pobrojanih pet grupa
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Tabela 2. Oboljenja registrovana u primarnoj zdravstvenoj zastiti $kolske dece, na teritoriji Sumadijskog okruga,

1999-2008.
Table 2. Reported diseases in primary health care of school children on the territory of Shumadia district, 1999-
2008.
Godina Ukupan Stopa  Procentualno ucesce najcesce registrovanih oboljenja u ukupnom broju oboljenja
Year broj obolevanja Percentage of the most frequently reported diseases in the total number of disea-
oboljenja  na 1000 ses
Total  stanovnika — Bolesti  Faktori koji utiCuna Zaraznei BolestikoZze Povrede, trovanja
number 7‘19 godina gjstema za zdravstveno stanjei parazitarne ipotkoznog i posledice delova-
of  Incidence rate disanje  kontakt sa zdravstve-  bolesti tkiva nja spoljnih faktora
cases  per 1,000  Diseases nom sluzbom Certain  Diseases of the Injury, poisoning
inhabitants ofthe  Factors influencing infectious  skinand  and certain other
aged respiratory  health status and and  subcutaneous  comnsequences
7-19 years system  contact with health — parasitic tissue of external
services diseases causes
1999. 118 337 2832 71,9 4,1 1,8 4,2 3,2
2000. 127 512 3051 67,8 3,7 1,4 5,0 2,7
2001. 148 600 3556 68,8 3,9 1,2 4.8 2,3
2002. 127 531 3052 65,5 5,0 1,6 5,3 34
2003. 107 578 2 575 66,6 5,7 1,9 5,2 3,8
2004. 99464 2 380 61,4 7,2 2,7 6 4,1
2005. 83 828 2 006 61,6 7,6 2,5 6 4,1
2006. 96402 2307 55,5 11,6 2,7 5,8 4,5
2007. 111 536 2670 54,3 10,8 2,7 6,2 4,6
2008. 127 360 3048 52,6 14,2 2,5 5,9 4,8
bolesti ¢ine 82% svih oboljenja i stanja u morbidite- Diskusija

tu Skolske dece u 2008. godini (Tabela 2).

U sluzbama opste medicine na teritoriji Okru-
ga u 2008. godini registrovano je ukupno 395 262
oboljenja i stanja sa stopom obolevanja od 1 678
na 1 000 stanovnika. To predstavlja povecanje u
odnosu na 1999. godinu kada je stopa morbiditeta
iznosila 642 na 1 000 stanovnika. Kod odraslog
stanovniStva u Sumadijskom okrugu dominirale
su bolesti sistema za disanje sve do 2006. godine,
kada predominaciju preuzimaju bolesti sistema
krvotoka. Slede bolesti misi¢no-koStanog sistema
1 vezivnog tkiva (Tabela 3).

U Sumadijskom okrugu, broj registrovanih obo-
ljenja u sluzbama za zdravstvenu zastitu zena domo-
va zdravlja u periodu 1999-2008. godine kretao se
od 33 613 u 1999. godini do 54 538 koliko je iznosio
2008. godine. Stopa obolevanja 1999. godine bila je
260 na 1 000, a 2008. godine 423 na 1 000 zena. U
ukupnom morbiditetu, pet najéescih grupa oboljenja
bile su: bolesti mokra¢no-polnog sistema koje su do-
minirale u strukturi morbiditeta sa preko 58%, fak-
tori koji uticu na kontakt sa zdravstvenom sluzbom
sa uc¢es¢em od 25,8% u 1999. do 25,9% u 2008. go-
dini, trudnoca, radanje i babinje sa uc¢esc¢em 7,2% u
1999. godini i stalnim padom uces¢a do 4,3% u
2008. godini, zarazne i parazitarne bolesti sa uce-
S¢em od 4% i stalnim padom do 2008. godine sa
uceS¢em od 1,4% i tumori sa u¢es¢em oko 3% u ce-
lom posmatranom periodu (Tabela 4).

Rezultati naSeg istrazivanja pokazuju da je na
teritoriji Sumadijskog okruga stopa obolevanja na
1 000 dece uzrasta 0—6 godina viSa nego u Repu-
blici Srbiji za 25%. U Srbiji u 2007. godini stopa
obolevanja na 1 000 dece uzrasta 0—6 godina izno-
sila je 5 308,8 [7].

U sluzbi za zdravstvenu zastitu predSkolske
dece na teritoriji Sumadijskog okruga u 2008. go-
dini, gotovo dve tre¢ine (64%) svih registrovanih
dijagnoza su iz grupe bolesti sistema za disanje,
Sto je slucaj i sa podacima za teritoriju Centralne
Srbije za 2007. godinu gde takode vodece mesto
zauzimaju bolesti sistema za disanje (64,28%) [8].

Ukupan broj evidentiranih oboljenja i stanja
Skolske dece u Republici Srbiji u 2007. godini izno-
sio je 2,3 oboljenja po jednom Skolskom detetu [7],
a na teritoriji Sumadijskog okruga za tre¢inu vise.

Poredeci rezultate dobijene nasim istrazivanjem sa
rezultatima za Republiku Srbiju i Vojvodinu za 2006.
godinu, mozemo re¢i da je u strukturi morbiditeta
dece Skolskog uzrasta najzastupljenija grupa bolesti
sistema za disanje. Bolesti sistema za disanje Ci- ne
vise od polovine (52,6%) ukupnog morbiditeta skolske
dece 1 omladine na teritoriji Sumadijskog okruga, a
60,13% od ukupnog morbiditeta na teritoriji Centralne
Srbije 1 44,45% na teritoriji Vojvodine [8].

U Republici Srbiji stopa obolevanja kod odra-
slog stanovniStva u 2007. godini iznosila je 1 473,7
na 1 000 stanovnika, §to znaci da je svaki odrasli
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Tabela 3. Registrovana oboljenja u primarnoj zdravstvenoj zaititi odraslog stanovnistva, na teritoriji Sumadijskog
okruga, 1999-2008.

Table 3. Reporteddiseases in primary health care in adult population on the territory of Shumadia District, 1999-
2008

Godina Ukupan Stopa  Procentualno ucesce najcesce registrovanih oboljenja u ukupnom broju oboljenja

Year broj  obolevanja  The percentage of the most common registered diseases in the total number of
oboljenja  na 1 000 diseases
Total — odraslih Bolesti Bolesti  Bolesti Bolesti Bolesti
number  stanovnika  gistema  sistemaza  sistema mokrac¢no-pol- misi¢no-kostanog
of Incidence  kryotoka disanje zavarenje nogsistema  sistema i vezivnog tkiva
cases rate per Diseases  Diseases Diseases  Diseases of Diseases of
1.000 adult of the of the of the the the musculoskeletal
inhabitants circulatory respiratory digestive  genitourinary system and
system system sSystem system connective tissue
1999. 149 730 642 17,8 30 52 6,2 9,4
2000. 176 140 755 18 30,8 5,6 6 10,6
2001. 198 475 851 20,6 35,2 6,5 7,6 9,9
2002. 188 716 801 18,1 30,3 5,9 6,3 10
2003. 211 805 899 18,5 27,2 6 6,6 10,1
2004. 207 526 881 19,4 28,1 5,2 6,5 10,4
2005. 229097 973 21,4 26 5,1 6,4 9,9
2006. 271943 1154 20,4 21,7 5,6 7,2 9,6
2007. 311502 1323 22,4 20 5,4 6,6 9
2008. 395262 1678 22,4 18,8 6,6 6,5 5,7

stanovnik Republike Srbije imao nesto manje od

1,5 oboljenja [7].

registrovano je ukupno 8 543 792 oboljenja i stanja.

U strukturi razbolevanja odraslog stanovniStva u

U vanbolnickom morbiditetu odraslog stanov- 2007. godini dominiraju bolesti sistema za disanje,

niStva na teritoriji Republike Srbije u 2007. godini zatim bolesti sistema krvotoka i bolesti misi¢no-ko-

Tabela 4. Registrovana oboljenja u primarnoj zdravstvenoj zaititi Zena, na teritoriji Sumadijskog okruga,
1999-2008.

Table 4. Reported diseases in primary health care for women on the territory of Shumadia District, 1999-
2008

Godina Ukupan  Stopa Procentualno ucescée najcesée registrovanih oboljenja u ukupnom broju oboljenja
Year broj  obolevanja _Percentage of the most frequently reported diseases in the total number of diseases
oboljenja  na 1000 Bolesti Faktori koji uti¢u Trudno¢a, Zaraznei  Tumori
Total Zzena  mokra¢no-polnog  na zdravstveno radanjei  parazitarne Neoplasms
number  starih 15+ sistema stanje i kontakt sa babinje bolesti
of  Incidence  Dijseqses of the zdravstvenom sluzbom Pregnancy, — Certain
cases rateper  gepjtourinary  Factors influencing  childbirth  infectious
1.00 system health status and and the and
women contact with health  puerperium  parasitic
aged 15 + services diseases
1999. 33613 260 58,5 25,8 72 4 3.3
2000. 43910 340 59,5 25,5 6,2 3,8 3.4
2001. 38302 297 65,7 20 5,5 3,6 3,7
2002. 35315 274 66,4 20,7 5 3 3,5
2003. 29823 231 60,2 27,3 6,2 1,8 3,2
2004. 31837 247 59,8 28,5 5,7 2,1 3,1
2005. 32234 250 58,4 29,7 5,2 2,7 3,3
2006. 27353 213 60,8 26,1 4,9 3,1 3,8
2007. 31654 245 60 29,5 3,7 2,1 3

2008. 54538 423 63,9 25,9 43 1,4 3




520 Radovanovié S, i sar. Vanbolni¢ki morbiditet stanovni$tva Sumadijskog okruga

Stanog sistema i vezivnog tkiva. Kada je re¢ o poje-
dina¢nim oboljenjima, naj¢esée su registrovani po-
viSen krvni pritisak nepoznatog porekla (MKB-10:
110), sa ucescem od 11,8% u ukupnom morbiditetu
u 2007. godini, akutno zapaljenje zdrela i akutno
zapaljenje krajnika (MKB-10: J02 i MKB-10: J03)
sa 10,7% 1 druga oboljenja leda (MKB-10: M40-
M49 i M53-M54) sa 5,88% [7]. .

Kod odraslog stanovnistva u Sumadijskom okru-
gu stope obolevanja su pokazivale porast tokom ¢i-
tavog posmatranog perioda, a dominirale su bolesti
sistema za disanje sve do 2006. godine, kada predo-
minaciju preuzimaju bolesti sistema krvotoka sa za-
stupljenoscu od 22,4% u poslednjoj godini posma-
tranja. 5

I u Republici Srbiji kao i u Sumadijskom okru-
gu broj registrovanih oboljenja u sluzbama za zdrav-
stvenu zastitu Zena u domovima zdravlja je rastao,
a samim tim i stope morbiditeta [7].

Bolesti mokraéno-polnog sistema koje su do-
minirale u strukturi morbiditeta sa preko 50%
ucesca nalaze se na prvom mestu u vanbolnickom
morbiditetu Zena u Republici Srbiji u 2007. godini
[7], dok podaci dobijeni za teritoriju Sumadijskog
okruga za 2008. godinu pokazuju da su ove bole-
sti zastupljene u nesto vecem procentu (63,9%).

Rezultati sli¢ni nasim, zabelezeni su i u zemlja-
ma u okruzenju. U vanbolni¢kom morbididtetu Re-
publike Hrvatske za 2006. godinu, u sluzbi opste
medicine najzastupljenije su bolesti sistema za di-
sanje (21% ukupnog morbiditeta), slede bolesti si-
stema krvotoka sa 12,7% 1 bolesti miSi¢no-kosta-
nog sistema i vezivnog tkiva sa zastupljenos¢u od
10,8%. Kod predskolske dece najzastupljenije su
bolesti sistema za disanje (51,2%), a slede zarazne i
parazitarne bolesti sa ucestalos¢u od 8,9%. Isti je
redosled vodecih uzroka obolevanja i u Skolskom
uzrastu: bolesti sistema za disanje ¢ine 51,9%, a za-

razne i parazitarne bolesti 9,3% ukupnog morbidi-
teta ove dobne grupe. Najces¢e grupe bolesti i sta-
nja zbog kojih su zene dolazile u ginekolosku ordi-
naciju i koristile usluge primarne zdravstvene zasti-
te Zena u 2006. godini su, kao i poslednjih nekoliko
godina, gotovo iste. To su bolesti mokraénog i pol-
nog sistema s uc¢es¢em od 48,7%; faktori koji uti¢u
na stanje zdravlja i kontakt sa zdravstvenom sluz-
bom 25,9%; zarazne i parazitarne bolesti 12,1%;
trudnoca, porodaj i babinje 5,6% [9].

U Crnoj Gort u 2006. godini, vodece mesto u
strukturi morbiditeta u vanbolnickim sluzbama zau-
zimaju bolesti sistema za disanje (47,22%), slede fak-
tori koji uticu na zdravstveno stanje i kontakt sa
zdravstvenom sluzbom (11,46%) i1 bolesti mokrac¢no-
polnog sistema sa zastupljenoscu od 6,85%, dok su
bolesti sistema krvotoka na ¢etvrtom mestu (6,23%)
[10].

Zakljucak

Na teritoriji Sumadijskog okruga vode¢i uzrok
obolevanja kod dece predskolskog 1 $kolskog uzra-
sta su bolesti sistema za disanje. U populaciji zena
najzastupljenije su bolesti mokra¢no-polnog siste-
ma. Bolesti sistema krvotoka i bolesti sistema za
disanje dominiraju u morbiditetu odrasle popula-
cije. Kako u strukturi morbiditeta stanovnistva
Sumadijskog okruga dominiraju masovne nezara-
zne bolesti, neophodno je intenziviranje promotiv-
no-preventivnih mera 1 aktivnosti sa ciljem una-
predenja zdravlja stanovniStva i reSavanja priori-
tetnih problema. Preventivne mere i aktivnosti za-
jedno sa kvalitetnim zdravstvenim uslugama u le-
¢enju oboljenja i stanja, usmerene ka ranom otkri-
vanju oboljenja i stanja i aktivna promocija zdrav-
lja od sustinskog su znacaja za poboljSanje ishoda
po zdravlje stanovnistva Sumadijskog okruga.
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EXTRAPYRAMIDAL SYNDROMES CAUSED BY ANTIPSYCHOTICS

EKSTRAPIRAMIDALNI SINDROMI IZAZVANI ANTIPSIHOTICIMA
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Summary

Introduction. Extrapyramidal syndromes are significant side
effects of antipsychotic therapy due to their severity, frequent
occurrence and complications. This paper gives a brief sum-
mary of the literature with the emphasis on epidemiology, eti-
ology, diagnosis and differential diagnosis, as well as the
treatment of extrapyramidal disorders induced by antipsy-
chotics. Dystonia. Sustained muscle contractions cause twist-
ing and repetitive movements or abnormal postures. It may
appear either as an acute or delayed, i.e. tardive sign. The in-
cidence of dystonia is 2-3% among the patients treated with
antipsychotics, and 50% among the ones cured with conven-
tional antipsychotics. Akathisia. The main feature of this cu-
rious adverse effect is the psychomotor restlessness and the
inability to remain motionless. Although akathisia is not very
frequent, its incidence and prevalence ranges from 5 to 50%
among the treated patients. It is most probably a result of the
blockage of dopaminergic receptors. Parkinsonism. The most
frequent secondary Parkinsonism is the one caused by drugs.
The characteristic parkinsonian signs regress 4 to 16 weeks
after the discontinuation of antipsychotic therapy. In the era
of atypical antipsychotics this adverse effect appears less fre-
quently. Tardive dyskinesia. Involuntary choreatic move-
ments may appear days and months after the introduction of
continuous use of antipsychotics. The individual susceptibili-
ty may play the major role in the development of this side ef-
fect. Conclusion. Numerous studies have compared conven-
tional and atypical antipsychotics as well as atypical ones with
one another in order to decrease the risk of development of
extrapyramical side effects as well as to prevent their occur-
rence and improve their treatment.

Keywords: Basal Ganglia Diseases; Extrapyramidal Tracts;
Antipsychotic Agents + adverse effects; Dyskinesias; Dystonia;
Psychomotor Agitation; Parkinsonian Disorders

Introduction

Movement disorders associated with the use of
antipsychotic therapy have an important place in
clinical practice, and are thus classified as a sepa-

Sazetak

Uvod. Ekstrapiramidalni sindromi predstavljaju znac¢ajna ne-
zeljena dejstva antipsihoti¢ne terapije zbog njihove tezine, e-
stog javljanja i komplikacija. U ovom radu dat je kratak pregled
literature sa osvrtom na epidemiologiju, etiologiju, dijagnozu
i diferencijalnu dijagnozu, kao i terapiju ekstrapiramidalnih
poremecaja indukovanih upotrebom antipsihotika. Brojne stu-
dije su se bavile poredenjima konvencionalnih i atipi¢nih an-
tipsihotika, kao 1 atipicnih medusobno, u pravcu rizika od jav-
ljanja ekstrapiramidalnih sindroma koje nosi njihova upotre-
ba, mogucnostima prevencije i leCenja. Distonija. Produzena
miSi¢na kontrakcija koja vodi abnormalnim pokretima ili dr-
zanju tela. Moze se javiti akutno ili kao odlozen nezeljeni efe-
kat. Incidencija distonije je 2-3% kod pacijenata leCenih ati-
pi¢nim antipsihoticima, a kod ¢ak 50% lec¢enih klasi¢nim an-
tipsihoticima. Akatizija. Glavna karakteristika ovog nezelje-
nog efekta je psthomotorni nemir. lako ne tako Cesta, inciden-
ca i prevalencija akatizije varira 5-50% kod pacijenata tretira-
nih antipsihoticima. Najverovatnije je izazvana blokiranjem
dopaminskih receptora. Parkinsonizam. Najc¢esc¢i sekundarni
parkinsonizam je parkinsonizam izazvan lekovima. Znaci ka-
rakteristi¢ni za parkinsonizam se povlace ¢ak 4-16 meseci na-
kon prestanka uzimanja lekova. U eri atipi¢nih antipsihotika,
ovaj nezeljeni efekat se javlja rede. Tardivna diskinezija. Ne-
voljni pokreti mogu se javiti i mesecima nakon kontinuirane
upotrebe antipsihotika. Individualna osetljivost verovatno ima
znacajnu ulogu u razvoju ovog nezeljenog dejstva. Zaklju-
¢ak. U brojnim istrazivanjima poredili su se klasi¢ni i atipi¢ni
antipsihotici, kao 1 atipi¢ni antipsihotici medusobno, s ciljem
da se rizik od pojave ekstrapiramidalnih nezeljenih efekata
smanji, prevenira njihovo javljanje i poboljsa lecenje.

Kljuéne reci: Bolesti bazalnih ganglija; Ekstrapiramidalni
put; Antipsihotici + nezeljeni efekti; Diskinezija; Distonija;
Akatizija; Parkinsonizam

rate diagnostic category in the classification sys-
tem of mental disorders (Diagnostic and Statisti-
cal Manual of Mental Disorders - DSM 1V) (1994)
and extrapyramidal syndromes (EPS) are classi-
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Abbreviations:

EPS — extrapyramidal syndtromes
AP — antipsyhotic

CAP — conventional antipsychotics
AAP — atypical antipsychotics
ADR — acute dystonic reaction

TD — tardive dyskinesia

fied as neurological disorders in International
Classification of Disorders (ICD 10) (1992).

Antipsychotic (AP) therapy-induced EPS include
a variety of iatrogenic-induced movement disorders
which can be divided into acute and tardive syn-
dromes. Acute EPS are those that develop within
hours or weeks after initiating or increasing doses
of AP and they include acute dystonia, akathisia
and Parkinsonism. Tardive dyskinesia and tardive
dystonia are delayed-onset syndromes and usually
develop after a prolonged use of AP.

Neuroleptic malignant syndrome is an idiosyn-
cratic, potentially life-threatening and often diag-
nostically unrecognized condition induced by AP,
which manifests with sudden fever, autonomic
nervous system instability, EPS and altered state
of consciousness. It is often accompanied by elevat-
ed serum creatine kinase levels, impaired liver
and renal function, leukocytosis, disturbed elec-
trolyte balance and coagulation, as well as ECG
changes [1]. Due to its uniqueness in terms of
complexity of the clinical picture, diagnosis and
therapeutic approach, neuroleptic malignant syn-
drome will not be covered by this text [2-4].

The term “neuroleptic”, meaning "to fix or hold
a neuron,” was used to describe the neurological ad-
verse effect of conventional antipsychotics (CAP)
rather than their therapeutic effects. In earlier clini-
cal practice, the procedure for treating the patients
with psychotic disorders was increasing the dose of
CAP to the so-called "neuroleptic threshold,” i.e. the
dose when EPS occurs, and waiting for the therapeu-
tic response. The attitudes have changed due to the
appearance of atypical antipsychotics (AAP): cloza-
pine, risperidone, olanzapine, quetiapine, ziprasi-
done and aripiprazole. The main characteristic of
AAP is a reduced risk of both acute and tardive EPS
[5,6]. It is also one of their main characteristics and
advantages associated with better treatment accept-
ance and compliance. Some of them, such as clozap-
ine, have proved to be effective for the treatment of
resistant patients, and less commonly cause in-
creased serum concentrations of prolactin [7].

It is believed that antagonism of dopamine D2 re-
ceptors is involved not only in antipsychotic effects,
but also in causing EPS. Studies in which positron
emission tomography (PET) was used have shown
that antagonism of 60-70% of dopamine D2 recep-
tors is required for CAP to be effective, and 75-80%
of D2 receptor blockade leads to the occurrence of
acute EPS [8,9]. Most authors estimate that EPS ap-
pear in about 90% of patients treated with CAP, such
as haloperidol, in which the therapeutic range is the
narrowest and therapeutic activity and EPS mutually

inseparable [6,10]. The use of second generation an-
tipsychotics, in particular clozapine, is associated
with a lower risk of movement disorders, compared
to the use of CAP [11,12]. Goldstein [13] points out
that long-standing use of clozapine was not associat-
ed with increased occurrence of tardive dyskinesia,
dystonia, akathisia and Parkinsonism.

The mechanism of “atypicality” of new-gener-
ation antipsychotics is still being discussed. Some
authors believe that this is a consequence of phar-
macodynamic characteristics of AAP, such as in-
creased antiserotonergic, anticholinergic activity,
along with antidopaminergic one [14]. Others ar-
gue that the difference is primarily in the pharma-
codynamics, due to not so strong and transient bind-
ing to D2 receptors which are atypical when com-
pared to conventional AP [15]. D2 receptors are
least occupied dose-independently by clozapine
and quetiapine at therapeutic values, which are,
therefore, associated with the lowest risk of EPS
[9,16,17]. Kane [6] states that quetiapine is a new-
generation antipsychotic with the most desirable
profile of adverse neurological effects since the
incidence of EPS is reduced to the level of place-
bo, even at high therapeutic doses. Unlike clozap-
ine and quetiapine, risperidone and olanzapine
show a greater tendency to striatal D2 receptors,
leading to the more frequent occurrence of EPS.
Although they have a higher affinity for 5S-HT2A
receptors, at higher doses they induce the occur-
rence of EPS more frequently. There are few com-
parable data available for assessing the risks car-
ried by AAP for the induction of EPS, but, the or-
der is as follows according to Tarsy [14]: clozapine
<quetiapine<olanzapine. At doses higher than 8mg/
day risperidone carries a greater risk compared to
olanzapine. The superiority of AAP comes mainly
from the comparisons with inappropriately high
doses of CAP, primarily haloperidol. In clinical
practice, AAP doses are increasingly elevated,
with the exception of risperidone; thus the pos51b11-
ity to balance the risks of EPS in future is greater.

In spite of being significantly reduced, the risk
of inducing EPS associated with the use of AAP
does exist; hence the need for further research di-
rected towards the treatment of choice has arisen.

Metabolic syndrome, also called ”EPS of the new
millennium” is an extremely significant side effect of
AAP [18]. There is no doubt that the risk of weight
gain, impaired glucose tolerance, hyperlipoproteine-
mia, hypertension, increased risk of diabetes and car-
diovascular disorders affects the choice of an antipsy-
chotic drug that is to be introduced into therapy.

Dystonia

Dystonia is a short or prolonged muscle contrac-
tion which leads to abnormal movement or posture.
Unlike an acute dystonic reaction (ADR), in which a
muscle contraction is transient, in tardive dystonia it
is persistent and usually occurs after years of use of
antipsychotics, but may also occur after a significant-
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ly shorter exposure to AP therapy. Antipsychotic-in-
duced dystonia is typically focal, although in rare
cases it can affect several muscle groups. It manifests
in the cranial, pharyngeal, cervical and axial muscles
leading to oculogyric crisis, stiff jaw, tongue protru-
sion, torticollis, retrocollis, laryngeal, pharyngeal
spasm, dysarthria, dysphagia, and sometimes diffi-
culties in breathing, cyanosis, opisthotonus. Limb
muscles are less commonly affected; hence tardive
dystonia is sub-classified as dyskinesia by some au-
thors [19]. Dystonia is a very unpleasant experience
for patients, sometimes even painful.

Of all patients treated with neuroleptics, about
2-3% will develop ADR in the first few days after
starting the drug [20]. If a highly potent classical AP
is used, that percentage can increase up to 50% [20].
Half of the ADR reported cases is described in the
first 2 days of exposure to AP, and 90% in the first 4
days [21]. Daily rhythm with a significantly higher
incidence in the second half of the day was also ob-
served [20].

Risk factors include primarily the duration of use
and high dose of AP, younger age, male gender, men-
tal retardation, positive family history of dystonia,
previous dystonic reaction, a recent cocaine and alco-
hol abuse [21]. Dystonia can sometimes be caused by
antiemetics and some antidepressants. All antipsy-
chotic drugs, including AAP, may lead to dystonia,
although it seems that they are less common with the
use of antipsychotic drugs having a more pronounced
anticholinergic action. The duration of dystonia may
be prolonged when depot preparations of antipsychot-
ics are used.

The pathogenesis is still unclear, although it is as-
sociated with secondary hypersensitivity of blocked
D2 receptors.

When diagnosing neuroleptic therapy-induced
dystonia, it is important to exclude neurological dis-
orders that can also be the cause. An inexperienced
doctor can often misinterpret this phenomenon as
histrionic behavior.

Tardive dystonia varies differentially diagnosti-
cally from tardive dyskinesia not only because of its
phenomenology, but also because it is more common
in younger people in whom it may be alleviated by
the use of anticholinergics, unlike tardive dyskinesia
which may even be aggravated [22].

Despite the unclear pathophysiology, treatment
with ADR is very successful. Intravenous use of anti-
cholinergics is effective and fast acting and the result
is sometimes achieved within minutes. The recom-
mended initial dose of biperiden is 2 mg parenterally
and 2mg per os, with a dose of 2mg/day per os in the
next 1-2 weeks. The preventive use of anticholiner-
gics is justified in patients at higher risk (younger
men and those with previous ADR experience) [20].
If ADR is not treated, it can last for hours or days.
When antipsychotic therapy is required, atypical
group is indicated, such as aripriprazole, clozapine,
olanzapine, quetlapme risperidone and ziprasidone,
which showed a lower risk of inducing EPS, particu-
larly acute dystonia and Parkinsonism. In case of tar-
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dive dystonia, a change of antipsychotic is indicated
— the introduction of clozapine is recommended, and
sometimes the application of high doses of anticholin-
ergics, such as trihexyphenidyl, may be effective [23].
Blockade of motor neurotransmission with Botuli-
num toxin in the affected muscles is successful in pa-
tients, but the improvement is usually only temporary
[24]. There is a possibility of spontaneous remission,
but in most cases, dystonia persists for years and is
extremely debilitating and stigmatizing. Data from
the literature point to the effectiveness of other medi-
cament and non-medicament procedures in the treat-
ment of tardive dystonia, such as tetrabenazine, re-
serpine, procyclidine, benztropine, baclofen, deep
brain stimulation, levodopa and physiotherapy.

AKkathisia

The term akathisia was first mentioned by
Haskovec in 1903 and the question whether it is a
movement disorder, mental disorder or both arose at
the beginning of the twentieth century [25].

Akathisia is a frequent and serious adverse effect
of treatment with antipsychotic drugs. It includes half
of EPS [21] and is considered one of the most com-
mon movement disorders induced by blocking
dopamine receptors with neuroleptics and antiemet-
ics [20]. Akathisia may also be caused by serotoner-
gic agents, serotonin reuptake inhibitors and cocaine.

This syndrome consists of a subjective and objec-
tive component. The patients suffer from the feeling
of restlessness and an irresistible urge to move. They
describe a very upsetting experience of pressure,
nervousness and tension. Objectively, an increased
motor activity consisting of complex, often meaning-
less stereotyped and repetitive movements is record-
ed. Motor restlessness is typically expressed as full
body movements, but sometimes only as “restless
legs” in the form of myoclonus of the feet. The pa-
tients cross and uncross their legs, fidget in a chair or
bed, hop, stand up and soon return to the previous
position, walk as if marching on the spot.

According to the time of onset in relation to the
initiation or increase of AP therapy and duration of
symptoms, akathisia can be divided into acute, tar-
dive, chronic and withdrawal akathisia following the
discontinuation of AP. Acute akathisia occurs shortly
after the initiation or increased dose of AP within two
weeks, and tardive akathisia develops after at least
three months of therapy, regardless of the change in
an antipsychotic drug or its dose. Acute and tardive
akathisia as well as akathisia following the discontin-
uation of AP can persist for more than 3 months,
which leads to chronic akathisia [26]. The aforemen-
tioned forms of akathisia do not differ significantly
from acute akathisia in objective motor symptoms,
whereas the subjective component may be less pro-
nounced over time.

Data on the incidence and prevalence are incon-
sistent due to different diagnostic approaches [26].
The prevalence of akathisia varies widely from 5 to
36.8%. Acute akathisia occurs in 25% of patients



524 Pozni¢ Jesi¢ M, et al. Extrapyramidal syndromes caused by antipsychotics

treated with an antipsychotic [21]. Data from CATIE
show that akathisia occurs in 10 to 20% of patients
treated with atypical AP, which is less than 20 to 52%
when typical neuroleptics are used [21]. No signifi-
cant evidence of age and gender such as a predisposi-
tion has been found [21,26]. There is a correlation be-
tween the neuroleptic potency for D2 receptors and
doses in relation to how pronounced symptoms of
akathisia are [20].

Pathophysiological mechanism of akathisia is still
unclear [26].

Some authors believe that the diagnosis of aka-
thisia can be made solely on the basis of movement
disorders, while others point out their existence as a
mechanism by means of which the patients struggle
and reduce the feeling of restlessness and urge to
move. However, the proper diagnosis of this problem
according to the current criteria requires both objec-
tive and subjective component. In the case of the mo-
tor component alone, some authors regard pseudoaka-
thisia as tardive dyskinesia of the lower extremities
[26]. Others classify pseudoakathisia into a subcate-
gory of true akathisia with less pronounced symp-
toms, the objective component being dominant [26].
Doctors sometimes misinterpret this condition as
psychotic agitation, and thus promptly introduce an
antipsychotic and thereby worsen or prolong this con-
dition. Since the subjective component of akathisia
may lead a patient to suicide, this situation must not
be ignored or remain unrecogmzed

Akathisia may persist for the duration of antipsy-
chotic therapy, and usually ceases after the discontin-
uation of AP. Therefore, when treating akathisia, the
dose of AP should preferably be reduced first or an
atypical drug should be chosen. Clozapine and
quetiapine proved to carry the lowest risk in causing
akathisia [21]. The symptoms of akathisia can also be
reduced by nonselective liposoluble B-blockers (pro-
pranolol initially 30mg/day in three doses, with grad-
ual increase to 120mg/day, if necessary) [26]. Benzo-
diazepines (lorazepam 1.5-3mg/day and clonazepam
0.5mg/day) are also indicated, especially in the case
of persistent subjective symptoms [26]. Clonazepam
may be preferable to diazepam due to its long half-
life. Effectiveness of anticholinergics has not been
confirmed [26]. Clonidine has shown a positive ef-
fect, but its use is associated with serious side effects
such as sedation and orthostatic hypotension [26].
Research on the effectiveness of amantadine, ritan-
serin and piracetam is currently underway.

Antipsychotic-induced Parkinsonism

Drug-induced Parkinsonism is the second most
common form of Parkinsonism in elderly people after
idiopathic Parkinson’s disease. The interval between
the application of the drug and the onset of Parkin-
sonism is variable and ranges from a few days to sev-
eral months.

Unlike Parkinson’s disease, the symptoms are of-
ten bilateral and symmetrical. There is a triad of
bradykinesia, muscle rigidity and tremor, although it

is usually less pronounced. Other symptoms and
signs include unsteady gait, festination, reduced syn-
kinesis, anteropulsion, hypomimia, sialorrhea and se-
borrhea. Postural tremor is more common than rest-
ing tremor. Tremor of the lips and perioral muscles
can be observed as well, which is also called “rabbit
syndrome”.

In patients who have used AP, the prevalence is
about 15%, although it is difficult to determine with
precision due to the fact that epidemiological stud-
1es usually classify it as a form of Parkinsonism or
generally drug-induced movement disorder [27].

Risk factors include: age, female gender, type
of drug used, dose and duration of therapy, cogni-
tive deficit, acqulred immunodeficiency syndrome,
tardive dyskinesia and early-onset extrapyramidal
disorder [27].

Pathophysiological mechanism is associated
with dopaminergic D2 and serotonergic 5-HT2A
receptors blockade and low affinity of particular
AP to acetylcholine receptors.

Although drug-induced Parkinsonism is consi-
dered a reversible condition, in most cases it usually
lasts up to 4 months, it can last 6-18 months, and in
15% of cases it has been even described as persistent
[27]. In case of persistent symptoms, antipsychotic-
induced Parkinson’s disease should be taken into con-
sideration, and it should be treated with dopaminer-
gics. Symmetrical postural tremor associated with
drug-induced Parkinson’s disease can be mistaken for
essential tremor in the elderly which is mono-symp-
tomatic. Information on taking AP, coexistence of
orofacial dyskinesia, limb muscles dyskinesia and
akathisia may be helpful for the proper diagnosis.
Since there is no nigrostriatal degeneration as with
Parkinson’s disease, Dopamine Transport SPECT
Imaging (DaTlscan) does not record a reduced
dopamine reuptake in case of drug induced-Parkin-
sonism. When the differential diagnosis is being
made in relation to vascular Parkinsonism, which is
usually also symmetrical, the history of previous vas-
cular incident, as well as risk factors for cerebrovas-
cular diseases should be taken into consideration.

Bearing in mind that the quality of life of pa-
tients with symptoms of drug induced-Parkinson-
ism declines drastically, and that its course is usu-
ally reversible, it is of high importance to recog-
nize this condition early and employ appropriate
therapeutic measures. The first step in treating pa-
tients is to reduce the dose of antipsychotic drugs
(if possible) or substitute the applied AP with an-
other, usually atypical one. The treatment of choice
does not really exist, although the use of anti-
cholinergics is a part of everyday practice often
with favorable results [27]. They should be avoid-
ed in the elderly because of adverse effects such
as deterioration in cognitive function, urinary in-
fection, closed-angle glaucoma precipitation. Ace-
tylcholinesterase inhibitors may serve as an alterna-
tive. Amantadine has proved successful so far only in
small studies, although it is not well-tolerated by eld-
erly patients [27]. The use of dopaminergic drugs is
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not justified in this type of Parkinsonism. Clozapine
and quetiapine have a significant advantage in the
treatment of psychotic symptoms in Parkinson’s dis-
ease compared to other atypical and typical antipsy-
chotics [27]. In case of the discontinuation of AP, the
symptoms may last from 2 weeks up to 3 months in
elderly patients. In them anticholinergic therapy can
be continued until these symptoms have completely
disappeared [28].

Tardive dyskinesia

It is manifested by involuntary choreoathetoid
movements of the orofacial region, extremities, trunk
and respiratory muscles. The movements are more
pronounced with excitement, and disappear during
sleep. Sometimes the patients set up their mind to de-
crease the intensity of the involuntary movements
and succeed in doing so, but for a short time. It should
be noted that a significant number of patients do not
notice these involuntary movements or are not both-
ered by them [29]. It is family who is usually upset
more than the patients themselves.

Tardive dyskinesia (TD) can occur in all patients
treated with AP [12]. It develops after months or
years of continuous use of antipsychotics. The
condition can also persist after the discontinuation
of AP or may even be irreversible.

The incidence of TD associated with CAP thera-
py in long-term studies is 5% per year in adults [14]
and cumulative annually 25-30% in the elderly [17].
With atypical AP treatment, the incidence is signifi-
cantly lower [12]. When risperidone and olanzapine
are used [21], the incidence becomes the same as the
incidence of spontaneous TD in patients with schizo-
phrenia. Some extremely rare cases were described
resulting from the use of clozapine [30].

The incidence of TD varies depending on the type
and dose of AP, duration of use, gender, patient’s age,
although there is a belief that most patients will devel-
op TD if treated long enough. Elderly patients as well
as female patients are at a greater risk [29]. Risk fac-
tors also include brain damage, dementia, mood disor-
ders, duration of AP therapy, use of anticholinergic
antiparkinsonian therapy, previous occurrence of EPS.

The early occurrence of EPS, being non-Cauca-
sian in race, older age, genetic predisposition to de-
velop schizophrenia and the occurrence of TD as a
side effect of AP are mentioned as the leading risk
factors for the occurrence of TD in schizophrenic pa-
tients [31]. The correlation between early EPS and TD
may be an indicator of individual variations in sus-
ceptibility of dopamine system, and therefore a pos-
sible early form of prevention of TD by the right
choice of AP.

Kane [6] found the greater tendency of patients
suffering from mood disorders to develop tardive
dyskinesias than those with schizophrenia. Bleuler
[32] and Kraepelin [33] noted as early as the pre-an-
tipsychotic era that tardive dyskinesia could occur
spontaneously in patients with psychosis. These ob-
servations have been confirmed by modern research

525

[14]. Tenback [31] mentions the occurrence of sponta-
neous TD more commonly in schizophrenic patients
not treated with AP as well as in their first degree
relatives, and states that TD may be associated with
genetic vulnerability for the occurrence of schizo-
phrenia.

Spontaneous TD occurs in about 0.5% per year
of age in the general “non-psychiatric” population
after the age of 60 [21]. There is also higher, but
very variable prevalence of orofacial dyskinesias in
the elderly demented people, with or without psy-
chotic disorders or mood disorders.

There are data from small studies on genetic vul-
nerability as a risk factor and the dopamine D2 re-
ceptor gene DRD?2 as a predisposition for the devel-
opment of TD in patients with schizophrenia [34].

TD is associated with increased mortality and
higher incidence of respiratory infections.

Pathophysiologically most convincing evidence
suggests that TD is a result of primarily neurolep-
tics-induced dose-dependent super-sensitivity of
D2 receptors in the nigrostriatal pathway.

Should TD occur, it would be indicated to discon-
inue AP. However, many patients require the continu-
ation of this therapy. In that case the dose of CAP
should be reduced to the minimum effective dose
and/or replaced with an antipsychotic whose admi-
nistration carries the lowest risk of TD, such as cloza-
pine [23] or quetiapine [6]. The use of vitamin E, val-
proates, essential fatty acids and benzodiazepines has
also been considered, but the evidence is inconclusive
for any of the above options [29].

Conclusion

Extrapyramidal syndromes are frequent, severe,
debilitating and stigmatizing consequences of neu-
roleptic therapy. In recent years conventional antipsy-
chotics have been replaced by the atypical ones in the
therapeutic approach primarily due to reduced risk of
causing both acute and tardive extrapyramidal syn-
droma. Since atypical antipsychotics represent a new
generation, longer studies regarding the mentioned
risks are necessary, especially when it comes to tar-
dive movement disorders. In spite of having many
benefits, the adverse effects of atypical antipsychotic
drugs are far from negligible. Metabolic syndrome,
also known as “extrapyramidal syndrome of the new
millennium”, can be more important compared to the
involuntary movement disorders in terms of morbidi-
ty, disability and mortality. Treatment of certain ia-
trogenically induced extrapyramidal syndroma with
anticholinergics, beta blockers, anxiolytics and other
aforementioned drugs and methods has shown good,
but not always completely successful results. There-
fore, further research is required with the hope to im-
prove prevention and diagnosis, reduce or eliminate
unwanted symptoms already manifested and the re-
currence of extrapyramidal syndroma in the patients
with previous experience of this stigmatizing and
very important side effect in the treatment of primary
disorder.
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SazZetak

Uvod. Cistadenofibromi jajnika su tumori porekla povrsnog ce-
lomskog epitela kod kojih je karakteristicno postojanje znatne
stromalne komponente izgradene od vezivnog tkiva sa inkorpo-
riranom jednom ili viSe cista. Mucinozni benigni cistadenofi-
bromi su veoma retke forme ovih tumora. Prikaz slu¢aja. U
radu je prikazan slucaj pacijentkinje stare 62 godine, kojoj je od-
stranjen desni jajnik sa jajovodom. Patohistoloskom analizom
utvrdeno je postojanje multilokularne cisti¢ne formacije obloze-
ne jednoslojnim mukoproduktivnim epitelom endocervikalnog
tipa. Unutar multilokularne formacije nadeno je solidnije polje
sa izrazenom stromalnom komponentom od gustog, delom hija-
linizovanog vezivnog tkiva. Promena je dijagnostikovana kao
mucinozni cistadenofibrom. Za razliku od seroznih tumora jaj-
nika, u mucinoznim oblicima tumorsko tkivo retko ima formu
cistadenofibroma ili adenofibroma. S obzirom na retko pojavl-
jivanje, prikazali smo slucaj cistadenofibroma kod Zene u sed-
moj deceniji zivota. Zakljucak. Cistadenofibromi i adenofibro-
mi su diferencijalno-dijagnosticki vrlo sliéni raznim malignim
tumorima te je izuzetno vazna pravilna dijagnostika ovih tumo-
ra.

Kljuéne reéi: Cistadenom; Fibrom; Jajnik; Ovarijalna cista;
Zensko; Srednje godine; Diferencijalna dijagnoza

Uvod

Tumori ovarijuma odlikuju se velikom razno-
vrsno$¢u. Histoloska klasifikacija ovarijalnih tu-
mora, prema Svetskoj zdravstvenoj organizaciji,
izvedena je iz histogeneze ovarijuma, te se klasi-
fikuju kao tumori porekla povrsnog celomskog
epitela, tumori germinativnog epitela, tumori gona-
dalne strome i polnih traka [1,2]. Tumori porekla
celomskog epitela su najzastupljeniji i ¢ine 58%
svih tumora jajnika [3]. U odnosu na histoloske

Summary

Introduction. Cystadenofibromas are tumors of the ovary
which originate from the surface coelomic epithelium. Benign
mucinous cystadenofibroma is a very rare form of these tu-
mors, which consists of dominant stromal component of the
connective tissue and one or more cysts. Case report. The
case of a 62-year-old female with tumor of right ovary is re-
ported in this paper. Histologically, tumor of the ovary had
multilocular cystic formation, lined by a single-layer of muco-
productive cylindrical epithelium — endocervical type. In one
area of tumor, the stromal component was abundant and made
from partially hyalinised dense connective tissue. Mucinous
cystadenofibroma was diagnosed on the basis of histological
examination. Since the mucinous type of cystadenofibroma or
adenofibroma is rare, this case has been chosen to be present-
ed. Conclusion. Mucinous cystadenofibromas are differen-
tially-diagnostically very similar to different malignant tu-
mors and it is extremely important to make correct diagnosis
of these neoplasms.

Key words: Cystadenoma; Fibroma; Ovary; Ovarian Cysts;
Female; Middle Aged; Diagnosis, Differential

odlike celija, tumori porekla celomskog epitela
mogu se podeliti na serozne, mucinozne, endome-
trioidne, svetloCelijske, Brenerov tumor i tumore
mesovitog tipa [3,4].

Histoloske podvarijante ovih tumora su u vidu
ciste, adenofibroma il1 cistadenofibroma. Cistade-
nofibromska i adenofibromska varijanta izuzetno
su retke i ¢esto nisu pojedinac¢no opisane u litera-
turi [5,6].

Mucinozni cistadenofibrom je benigni tumor
koji se odlikuje prisustvom ¢vrstih fibroznih polja
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sa ,uronjenim” manjim adenoidnim ili cisticnim
formacijama koje su obloZene cilindri¢cnim muko-
produktivnim epitelom. Mucinozni tumori su
oblozeni ili visokim cilindri¢énim epitelom endo-
cervikalnog tipa ili intestinalnim epitelom sa pe-
harastim ¢elijama [7—-10].

Prikaz slucaja

Pacijentkinji staroj 62 godine hirurski su odstra-
njeni cisti¢na formacija desnog jajnika i desni jajovod
i poslati su na patohistoloski pregled. Makroskop-
skim pregledom opisani su jajovod duzine 5 cm i ku-
glasta, multilokularna cista dimenzija 5 x 3 cm. Povr-
Sine obe strukture su glatke i sivkaste. Na poprecnim
presecima tkivo jajnika je zamenjeno multilokular-
nom cistom. Zid ciste je tanak i gladak. Unutar ciste,
uoceno je sivobelicasto polje dimenzija 2 x 1 cm, ¢vr-
$¢e konzistencije sa brojnim malim Supljinama koje
ispunjava sluz.

Nakon rutinske histoloske obrade materijala: fik-
sacije u 10% formalinu, dehidratacije, kalupljenja u
parafinu, se¢enja na debljinu od 4 pm i bojenja hema-
toksilin-eozin metodom, izvrsena je histoloska anali-
za. Histoloskom analizom uzoraka uoceno je da je
tkivo jajnika najve¢im delom zamenjeno multiloku-
larnom cistom. Ciste su oblozene pravilnim jedno-
slojnim mukoproduktivnim epitelom endocervikal-
nog tipa bez polimorfije i mitoza. Makroskopski opi-
sano je solidno polje, histoloski, odgovara delu tumo-
ra sa izrazenom stromalnom komponentom koja je
sagradena od gustog, delom hijalinizovanog veziv-
nog tkiva. U stromalnoj komponenti se nalaze adeno-
idne formacije oblozene mucinoznim endocervikal-
nim cilindri¢nim epitelom (Slika 1). Isecci iz jajovo-
da su bili odgovarajucih histoloskih karakteristika.
Opisane histoloske strukture u jajniku su dijagnosti-
kovane kao mucinozni cistadenofibrom ovarijuma.

Diskusija

Cistadenofibrom moze biti svetlocelijskog, endo-
metrioidnog 1 mucinoznog tipa. Mucinozni tip cista-
denofibroma je najredi [10]. Koliko je zaista retko
oboljenje vidi se po studiji Kao i Norrisa, gde je ana-
lizirano 16 slucajeva cistadenofibroma ovarijuma sa
neuobiCajenim vrstama epitela [11]. U pomenutoj stu-
diji, u dvanaest slucajeva bili su primeri endometrio-
idnog tipa, tri su bila svetlocelijska, a samo jedan slu-
¢aj mucinoznog cistadenofibroma. Sli¢na je 1 studija
koju su sproveli Yaker i Benirschke (1975), gde je u
periodu od 9 godina ispitivana ucestalost pojedinih

Boskovi¢ T, i sar. Mucinozni cistadenofibrom jajnika
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Slika 1. Mikrofotografija mucinoznog czstadenoﬁbroma Jjaj-
nika (HE, 10x)

Fig. 1. Microphotography of mucinous cystadenofibroma
ovarii (HE, 10x)

histoloskih tipova ovarijalnih tumora [12]. Od uku-
pnog broja, 5,4% (11/204) bili su serozni cistadenofi-
bromi, dok slu¢aj mucinoznog cistadenofibroma nije
registrovan.

Najcesce se javljaju benigni ovarijalni cistadenofi-
bromi u Cetvrtoj i petoj deceniji, dok pojedini izvori
iz literature navode da se svetlocelijski i mucinozni
tip javljaju jednu do dve decenije kasnije [10,12]. S
obzirom da je pacijentkinja u nasem slucaju stara 62
godine, starosno doba pacijentkinje odgovara navodi-
ma u literaturi.

Benigni mucinozni cistadenofibrom moze se javi-
ti udruZeno sa malignim neoplazmama jajnika kao
$to su primarni mucinozni cistadenokarcinom jajnika
[13,14], ili sinhrono sa metastatskim mucinoznim ci-
stadenokarcinomom primarne lokalizacije u apendik-
su, zelucu, crevima, pankreasu, zucnoj kesi, grlicu
materice ili na urahusu [15], $to naglasava znacaj pra-
vilne i precizne dijagnostike ove neoplazme.

Zakljucak

Benigni mucinozni cistadenofibrom izuzetno je
retka neoplazma jajnika, medutim to ne umanjuje
znacaj dijagnostike ove neoplazme, posebno zato §to
je zabelezeno da moze evoluirati u malignu formu tu-
mora — mucinozni cistadenofibrokarcinom, kao 1
zbog udruzenog javljanja sa primarnim i1 metastat-
skim malignim neoplazmama jajnika.
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OBAVESTENJE O POVLACENJU RADA
RETRACTION NOTE

Na inicijativu urednistva Medicinskog pregleda i uz saglasnost autora, ¢lanak autora Gajovi¢ O, Todo-
rovi¢ Z, Nesi¢ Lj, Lazi¢ Z. "Lymska bolest — diferencijalne teskoce u intepretaciji seroloskih rezultata”
koji je objavljen 2010 godine (volumen 63, broj 11-12, str. 839-843), povlaci se jer se radi o plagijatu rada
autora Pakovi¢ Rode O, Ruzi¢ Sablji¢ E. ”Lyme borelioza — diferencijalno dijagnosticke poteskoce u inter-
pretaciji seroloskih rezultata” objavljenog u Casopisu Infektoloski glasnik 2002. godine (volumen 22, broj
2, str. 45-49).
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IN MEMORIAM
IN MEMORIAM

Profesor, radiolog, stru¢njak, kolega, rukovodi-
lac, vizionar, otac, suprug, deda, strasni ljubitelj
konjickog sporta — sve to bio je nas Milivoj Dedic.

Roden je 1924. godine u Somboru, gde je zavr-
Sio 1 gimnaziju, a celog svog zivota ostao je odan
ravnici i Vojvodini. Jos od malena, kad je bio de-
ran, kako je ¢esto nazivao mlade kolege, zavoleo je
konje. Puno je citao iz razlicitih knjiga, ozbiljno
izucavao pojedine osobine ovih plemenitih zivoti-
nja i izgradio sopstveni odli¢an osecaj da izabere
mlade konje koje je potom pazljivo trenirao i uzga-
jao. Uspevao je da od njih napravi pobednicka grla,
koja su uvek bila visoko plasirana na takmicenjima
Sirom Jugoslavije, ali i na internacionalnim prosto-
rima. Kinderi, Lancester, Best, Alonso imena su
samo nekih od njegovih ljubimaca o kojima je s po-
nosom pri¢ao. Bio je dugogodisnji predsednik ko-
njickog kluba Vojvodanin u Somboru i izborio se
da, prvi put u istoriji, Sombor bude domacin veli-
kog jugoslovenskog kasackog derbija.

Kao $to je imao oko i osecaj da prepozna bu-
duca pobednicka grla, tako je i u medicini, opre-
delivsi se za radiologiju i pocevsi specijalizaciju u
Beogradu davne 1951., uspevao da pre svih shvati
vrednost tehnoloskog napretka i uvodenja savre-
menih aparata u klinicku praksu.

Kao stipendista fondacije Kiri, 1959. godine,
Dedi¢ je bio na stru¢nom usavr$avanju na radio-
loskim institutima u Parizu, kao gost Francuskog
radioloskog drustva. Po povratku je prvi uradio
mamografiju u tadasnjoj Jugoslaviji. Objavio je
1962. godine i prvi strucni rad o mamografiji u
zemlji. Iste te godine na Drugoj hirurskoj klinici
Medicinskog fakulteta u Beogradu, njegovim an-
gazovanjem nabavljen je 12-ventilni rtg aparat sa

Prof. dr MILIVOJ DEDIC
(1924 - 2012)

TV lancem, koji je zajedno sa istim takvim u Ajn-
dhofenu, bio prvi takve vrste u Evropi, o ¢emu
svedo¢i i francuski dugometrazni dokumentarni
film Kroz nauku i tehniku nase epohe.

Godine 1963. profesor Dedi¢ je dosao u Novi
Sad, gde je u Kinickoj bolnici postavljen za Sefa
dijagnostickog odeljenja. Od tada, razvoj radiolo-
gije u tadasnjoj bolnici u Novom Sadu, danas Kli-
nickom centru Vojvodine, potpuno je proZet nje-
govim svakodnevnim radom i doprinosom. Veé
slede¢e 1964. godine nastaje Zavod za radiologiju
pod njegovim vodstvom, sa dva odeljenja za radi-
oterapiju i radiolosku dljagnostlku Njegova ogro-
mna energija, upornost i snaga, ravna snazi kasa
najrasnijeg konjickog grla, nije priznavala prepre-
ke. Zavod se Siri i prostorno i tehnicki oprema —
1965. montira se rtg aparat sa TV lancem i apara-
tura za angiodijagnostiku i nabavljaju se u to vre-
me najsavremeniji aparati za radioterapiju. Od
tada pa nadalje, Institut za radiologiju razvija se
rame uz rame sa svim evropskim centrima i, De-
di¢evim li€nim angazovanjem, uvode se sve tad
postojece kontrastne invazivne metode kao Sto su
limfografija, splenoportografija i druge. Vrlo brzo
zapocinje 1 razvoj interventne radiologije. Zavod
prerasta u Institut 1970. godine, a kasnije 1976. in-
tegracijom sa 5 drugih instituta i centralnom apo-
tekom ulazi u sastav Instituta zajednickih medi-
cinskih sluzbi, a na mesto direktora postavljen je
prof. Dr Milivoj Dedic¢.

U Institutu za radiologiju 1979. i 1980. godine
nabavljaju se ultrazvucni i prvi aparat za kompju-
terizovanu tomografiju — CT skener. Svi mi koji
iole pokusavamo da rukovodimo i kué¢e u kojima
radimo postavimo na neke vise standarde, znamo
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koliko je tesko pronacdi finansijska sredstva i ube-
diti zajednicu u neophodnost nabavke nove apara-
ture. Tako je bilo uvek, i mogu samo da zamislim
koliko razmisljanja, taktike i energi¢nih poteza je
bilo potrebno prof. Dedi¢u da u to vreme obrazlo-
zi neophodnost kupovine necega, ¢iju vrednost i
funkciju jo§ niko u okolini nije video. Za razvoj
struke prof. Dedi¢ je dobio 1980. godine Oktobar-
sku nagradu Grada Novog Sada.

Svoj radni vek u Institutu za radiologiju zavr-
Sio je 1989. godine kad je otiSao u penziju, ali ra-
diologiju nije napustio do poslednjeg dana. U
Somboru je nastavio privatnu praksu i sve do svog
poslednjeg kobnog junskog dana radio je bez pre-
kida u kontinuitetu 20 godina, bez koris¢enja go-
diSnjeg odmora, jer je za njega radiologija bila i
rad 1 odmor. Sve zajedno, ako se uzmu u obzir i
dve poslednje godine studija kada je bio demon-
strator na predmetu, radiologijom se ukupno bavio
63 godine — vise od 6 decenija. Postojano i uporno
radio je za svoju porodicu, odan tradicionalnim
vrednostima, a pored supruge Verice i jedinca Sr-
dana koji je nastavio medicinsku tradiciju, pose-

In Memorim

ban podstrek i izvor energije bili su mu unuci Kri-
stina i Stefan koje je neizmerno voleo i na koje je
bio ponosan.

Od momenta kad sam stupila na mesto uprav-
nika radiologije, u svim situacijama gde je trebalo
neke stvari preseci, izboriti se sa predrasudama i
lo§im namerama, pratio me je komentar: ,,E, prof
Dedi¢ bi sad ovako ili sad onako”. Ti komentari
nisu poticali samo od kolega, nego i tehnicara,
sluzbenica, svih koji su ga poznavali. I ako nekad
nisam verovala u sve §to ¢ujem, i Cinilo mi se da
neke stvari ve¢ prerastaju u mit, danas ne mogu a
da ne zastanem sa izuzetnim postovanjem prema
coveku koji je ostavio takav trag u vremenu i pro-
storu za sobom i ostaje mi samo da se nadam da
¢e vojvodanska radiologija nastaviti da ide tako si-
lovito i odlu¢no napred kako je kroz vreme kora-
¢ao prof. Milivoj Dedic.

Slava mu.

Prof. dr Sanja Stojanovié
Upravnik Centra za radiologiju KCV
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Implantabilni defibrilatori
Imunitet

Imunohistohemija

Incidenca

Indeks telesne mase

Infant, prematurus

Infekcija + terapija
Infektivna mononukleoza
Infektivne komplikacije u trudno¢i
Insulinska rezistencija
Interakcije lekova

Interferon alfa
Intrakranijalna aneurizma
Intraokularni pritisak
Intraoperativna svesnost
Intraoperativne komplikacije
Intraoperativni monitoring + metode
Invazivna mola

Injekcije

Ishod lecenja

Ishod tretmana

Istorija medicine
Istorija sestrinstva
IVF

Iznenadna sréana smrt

J
Jajnik
Jod

341

341

516

409

246

330

13

133

461, 483
206

205

436

111, 289
50

215
206, 314
280

152

246

146

280
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64

379

315

233

396
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8,102
23,238

133, 461,470
409

64

138

496

301

45

106

336

13

111

383

111

246

142

2006, 247,314, 368,
379

167
73,173,259, 347
263

315

396

527
483

Jonizujuce zracenje

K

Karcinoidni tumor

Karcinom dojke

Karcinomi

Karcinomi debelog creva
Karcinomi jajnika + patologija
Karcinomi jajnika

Karcinomi pluca + radioterapija
Karcinomi prostate
Karcinomi §titne zlezde
Karcinomi vulve

Karcinomi zeluca
Kardiomiopatija
Kardiovaskularna oboljenja
Kiseonik + terapijska primena
Klinicka farmakologija
Kolagen

Kolagen tip [ + krv
Kolonoskopija

Kombinovana terapija + nezeljeni efekti
Kompjutersko interpretiranje
radiografskih snimaka
Kompomeri

Komponentna terapija
Konstrikcija

Korelacija

Kost-benefit analiza

Kosti + metabolizam

Koza + patofiziologija
Kraniometrija

Krivo stopalo

Krvarenje

Krvni sudovi retine
Kserostomija

Kvalitet zivota

L

Laktat dehidrogenaza
Laparoskopija

Laseroterapija

LDL lipoproteini

Lekari

Lekarska drustva

Leukopenija + hemijski izazvana
Lipaze

Lipom

Lokalna anestezija + ekonomija
Lokalni anestetici

M

Magnetna rezonanca
Majke

Maksilarna arterija
Mandibula + hirurgija
Manometrija + metode

319

102
205,363
461

285

429

102

319

337

489

101

341

396

461, 516
330,409
228

195

379

285

45

167,217
115
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13
146,215
41
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167,217
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409
247

363

205
383
247
388
259, 347, 461
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152
254
30
289
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373
281
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Medicina zasnovana na dokazima + standardi45

Medijatori zapaljenja
Medikamentozna terapija
Mekonijum

388
89
65



Meningeom

Metabolicki sindrom
Metabolicki sindrom X
Metastaze

Mezoteliom

Mikroglija

Mitohondrijalna oboljenja
Mladi ljudi

Monitoring

Morbiditet

Mortalitet

Motorni neuron

Mozdani udar + epidemiologija
Mozdani udar + komplikacije
Mozdani udar + mortalitet
Mozdani udar + rehabilitacija
Mozdani udar + terapija
Mozdani udar

Multislajsna kompjuterska tomografija
Muski sterilitet

Musko

N

Nemikrocelularni karcinom plu¢a
Neonatalna intenzivna nega
Neoplasti¢na transformacija celija
Neoplazme + psihologija

Nesrece

Nestabilnost zglobova
Neurodegenerativna oboljenja
Nezeljene reakcije posle imunizacije
Novorodence

Nutritivni status

(0]

Obim struka

Ocne bolesti + terapija lekovima
O¢ni pritisak

Ocnjak + patologija

Odnos doze i odgovora na lek
Odojce

Odrasli

Oksidansi

Oksidativna fosforilacija
Oksidativni stres
Okultno krvarenje

Operativne hirurske procedure + metode

Operativne hirurske procedure
Opioidi

Oporavak funkcije

Opsta anestezija + ekonomija
Opésta anestezija

Opticka hijazma + patologija
Oralna hirurgija

Orbita + hirurgija

Ortodoncija

Ortopedija + istorija

314
22

483

246, 337,363

8

301

301

396

289

516

101, 146

507

23
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158

12

23

255

315

12, 13,22, 23, 133,
158, 195, 238, 285,
295, 336, 337, 415,
503, 516
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429
223
483
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168
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13

233
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432,436, 483, 516
388

301

301

285

101

35,44, 89, 111
441

507

30

111, 289

314

233

206

233

73

Oslobadanje radioaktivnog materijala
Ospa + hemijski izazvana

Ospa + virusologija

Osteoartritis

Osteokalcin + krv

Osteomijelitis

Ostecenje izazvano zracenjem
Otoskleroza

Ovarijalna cista + patologija
Ovarijalna cista

P

Pagetova bolest kostiju
Pankreas + patologija

Papir

Parafimoza

Pareza

Parkinsonizam

Pasivna eutanazija

Patela

Penaste Celije

Penis

Periapikalne bolesti
Periapikalni granulom

Pilot projekat

Piruvat kinaza
Planocelularni karcinom
Pleuralni izliv

Plu¢a + efekat radijacije
Plu¢na fibroza

Pluéna funkcija

Pluéna tuberkuloza + kongenitalna
Plu¢na tuberkuloza
Pneumotoraks

Pokusaj suicida

Pol kao faktor

Polifarmacija

Pomeranje zuba

Poremecaj ezofagealnog motiliteta
Porodica

Porodaj

Porodajna tezina

Porodajni bol + terapija
Postmenopauzalna osteoporoza
Postoperativne komplikacije
Povrede kicme
Pozicioniranje pacijenta
Predskolsko dete
Prematurna retinopatija
Prenatalna dijagnoza
Prenatalna ultrasonografija
Prenatalna zastita
Preporuke

Prepucijum

Prevalenca

Prevremeno rodeno dete
Prezivljavanje

Primarna zdravstvena zastita
Procena onesposobljenosti
Profesionalna izlozenost

Prolenske trake bez zatezanja (TVT trake)

483
138
138
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379
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319
58

429
527

337

65
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295

158

521

173

476

388

295
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429
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146

496
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238

415
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233

432
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441
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373,516
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Protokoli polihemioterapije +

terapijska primena 246
Psiholoski stres 223
Psorijaza 368
Pusenje 146, 461
R

Racionalizacija 421
Radijacioni pneumonitis 319
Radikularna cista 280
Radiografija 199, 337,432
Radioizotopi joda 483
Radno mesto 461
Rana detekcija karcinoma 205, 285
Recidiv 238
Reforma javnog zdravstva + istorija 263
Rehabilitacija 35,507
Rekonstrukeija prednjeg ukrstenog ligamenta 476
Rekurentnost 436
Religija i medicina 173
Remodelovanje kosti 337
Resorpcija alveolarnog grebena 167
Resorpcija kosti 379
Respiratorna oboljenja 516
Retencija zubne proteze 405
Rezilijentnost, psiholoska 373
Ribavirin 106
Robotika 507
Roditelji 223,373
Ruptura aneurizme 336

S

Salivacija 247
Savetovanje 223
Scintigrafija 337
Sedeci nacin zivota 461
Senzitivnost i specifi¢nost 8
Septi¢ni artritis 64
Serum 51
Sestrinska uloga + istorija 263
Sestrinstvo + istorija 263
Sevofluran 289
Sigmoidni kolon + patofiziologija 254
Simptomi i znaci 199
Sindrom suvog oka s11
Sindromi kompresije nerava 281
Sjogrenov sindroma 247
Skolioza + komplikacije 35
Skolioza + terapija 35
Skolioza 35
Skrining + standardi 409
Skrining + trendovi 409
Skrining 396
Slepilo 409
Sluh 58
Smernice 35
Socijalna podrska 223,373
Sport 470
Sportisti 396
Sputum 199
Srbija 259,315

Srednje godine
Srednjih godina

Sredstva za ocuvanje kostane gustine
Stapedektomija

Stapleri

Starenje koze

Stari

Stari preko 80 godina

Stari, 80 i viSe godina

Starosni faktori

Sterilitet + etiologija

Stres inkontinencija urina

Stres, psiholoski

Strumalni karcinoid

Studenti

Studije pracenja

Subarahnoidno krvarenje

Suicid

Suicidne ideje

Sunceva svetlost + nezeljeni efekti

S
Secer u krvi
Stitna Zlezda

T

Tehnike Sivenja

Terapijska embolizacija
Terapijski ishod

Teratom

Tezina na rodenju

Tiroidni hormoni

Tkivna adhezija

Tkivni aktivator plazminogena
Tolerancija na rad u smenama
Tonalna audiometrija
Torakotomija

Totalna donja proteza

Totalne zubne proteze

Trajna zubna restoracija
Transfuzija + nezeljeni efekti
Trigeminalna neuralgija
Trigliceridi

Trombocitopenija + hemijski izazvana
Tromboliticka terapija
Tromboti¢na trombocitopeni¢na purpura
Troskovi lekova

Trudnoca

Trudnoda, drugi trimestar
Tubarni faktor

Tuberkuloza

U

Ultraljubicasti zraci
Ultrasonografija

Upotreba lekova

Uretra + hirurgija

Urodeni deformiteti stopala
Urologija

483,527
102, 158, 195,
206, 285, 341
379

58

383

195

195,285
285

429

199

315

44

373, 461

102

133

45

336

415

415

195

383
503
483

383
281
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102, 429
483
483
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12
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238
405
167,217
115

50

281

152
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12

436

30

496
127,129
315
496

195
368
142
44
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A%

Vakcine

Vaskularna glatka misi¢na vlakna +
patofiziologija

Vaskularni endotel + patofiziologija
Vertikalna dimenzija okluzije
Vestacke suze

Vezbanje

Vidna ostrina

Vidno polje

Vodi¢

Vrat

Vrat zuba

Vratni prsljenovi + povrede

Z
Zapaljenje

A

Access to Information
Accidents

ADAM Proteins + deficiency
Adaptation, PsycShological
Adolescent

Adult

Adverse events after immunization
Age Factors

Aged

Aged, 80 and over

Alanine Transaminase
Alcohol Drinking

Alcoholic Pancreatitis
Algorithms

Alveolar Bone Loss
Alzheimer Disease

Amylases

Amyloid beta-Peptides
Analgesia, Epidural

Analgesia, Obstetrical

Anemia + chemically induced
Anesthesia + economics
Anesthesia

Anesthesia, Epidural
Anesthesia, General + economics
Anesthesia, General
Anesthesia, Local + economics

Anesthetics + administration and dosage

Anesthetics, Combined
Aneurysm, Ruptured

Anterior Cruciate Ligament Reconstruction 476

Anthralin
Anti-Bacterial Agents

Antineoplastic Combined Chemotherapy

Protocols + therapeutic use

Antipsychotic Agents + adverse effects

Antitubercular Agents
Antiviral Agents + adverse effects
Aorta, Abdominal + surgery

Zdravstvena nega + istorija 263
168 Zglob ramena 64
Znaci i simptomi 295, 319, 336
388 Zubna proteza sa implantatima 405
388 Zubni implantati 405
167,217 Zubni karijes 115
511
507 Z
314 Zeludac + patofiziologija 254
314 Zensko 12, 22,23, 44,
457 101, 102, 133,
13 158, 195, 206,
115 238, 246, 341,
457 363, 379, 415,
429, 432, 436,
441, 483, 503,
388 516, 527
INDEX KEY WORDS
Aortography 258
49 Appendectomy 383
489 Appendicitis 383
436 Arrhythmogenic Right Ventricular Dysplasia396
373 Arthritis, Infectious 59
191, 300, 331, 470 Arthroscopy 476
137, 191, 209, 244, Aspartate Aminotransferases 157
432,436, 483, 516 Atherosclerosis 388
172 Athletes 396
196 Atopic Diseases 172
191, 288 Audiometry, Pure-Tone 54
288, 429 Axilla + surgery 363
157
461 B
157 Balanitis 300
457 Basal Ganglia Diseases 521
163 Bilirubin 157
307 Biocompatible Materials 41
157 Biological Markers 157,200, 379
307 Biostatistics + history 267
293,441 Birth Weight 409, 483
441 Blindeness 409
110 Blood Component Transfusion 53
34 Blood Gas Analysis 503
421 Blood Glucose 503
293 Blood Safety 53
34 Blood Transfusion + adverse effects 53
114,293 Blood Transfusion, Autologous 511
34 Body Fat Distribution 137
232 Body Mass Index 137, 461, 470, 461
293 Bone and Bones + metabolism 340
331 Bone Density Conservation Agents 379
Bone Remodeling 340,379
368 Breast Neoplasms 200, 363
141 Bupivacaine 293. 441
244 C
521 Carcinoid Tumor 105
496 Carcinoma, Non-Small-Cell Lung 210
110 Carcinoma, Squamous Cell 429
293 Cardiomyopathies 396
Cardiovascular Diseases 461, 516

Aortic Aneurism, Abdominal + complications 258



Cell ransformation,Neoplastic
Cell Biology

Cephalometry

Cerebral Palsy

Cervical Vertebrae + injuries
Child

Child, Preschool
Cholesterol
Choriocarcinoma
Chronic Disease
Clubfoot

Collagen

Collagen Type I+ blood
Colon, Sigmoid + physiopathology
Colonic Neoplasms
Colonoscopy
Compomers
Consciousness Monitors
Constriction
Cost-Benefit Analysis
Counseling

Cuspid + pathology
Cystadenoma

Cystic Fibrosis
Cytokines

D

Death, Sudden, Cardiac
Decompression, Surgical
Defibrillators, Implantable
Defined Daily Doses
Deglutition Disorders
Dental Caries

Dental Implantation, Endosseous
Dental Implants

Dental Prosthesis Design
Dental Prosthesis Retention

Dental Prosthesis, Implant-Supported

Dental Restoration, Permanent
Dentin + physiopathology
Denture, Complete
Denture, Complete, Lower
Denture,Complete
Dermatomyositis

Dermis

Desoximetasone

Diabetes Mellitus, Type 1
Diabetic Ketoacidosis
Diagnosis

Diagnosis, Differential
Diphosphonates

Direct Service Costs

Disability Evaluation
Dose-Response Relationship Drug
Drainage

Drug Costs

429

5
163,222
373

457
71,227,300, 373,
489, 496, 503, 516
373,516
157

244

277

78

191

379

251

288

288

121

232

17

421

227

237

527

67

388

396

209, 309

396

146

432

121

405

405

222

405

405

121

121

163

405

222

432

191

368

503

503

5,29,40, 59,71,
105, 137, 157, 200,
251,277,325, 331,
368, 396, 432,
436,457, 496
251, 277, 340, 527
379

421

162

232

243

34

Drug Interactions 49
Drug Therapy 71
Drug Therapy, Combination + adverse effects 49

Dry Eye Syndromes 511
Dyskinesias 521
Dystonia 521

E

Early Detection of Cancer 200, 288
Echocardiography 18
Economics, Pharmaceuticals 421
Elastic Tissue 191
Electric Impedance + diagnostic use 137
Electrocardiography 396
Embolisation, Therapeutic 284,258
Endoleak 258
Endothelium,Vascular + physiopathology 388
Endovascular Procedures 258, 331
Entropy 293
Epidermis 191
Epstein-Barr Virus Infections 141
Esophageal Motility Disorders 432
Esophagoscopy 432
Euthanasia + legislation and jurisprudence 177
Euthanasia, Active 177
Euthanasia, Passive 177
Evidence-Based Medicine + standards 49
Exanthema + chemically induced 141
Exanthema + virology 141
Exercise Therapy 40, 507
Exophthalmos 209
Extrapyramidal Tracts 521

Eye Diseases + drug therapy 51

F

Fallopian Tube Diseases 318
Family 227
Female 9,18,29,41,97,

Fertilization in Vitro

Fetus

Fibrocystic Breast Disease
Fibroma

Foam Cells

Follow-Up Studies

Foot Deformities, Congenital
Foreskin

Fractures, Bone

G
Gastrointestinal Hemorrhage + surgery

105, 137, 162, 191,
209,243,244, 288,
345, 363, 379, 415,
429, 432, 436, 441,
483,503, 516, 527
318

67

200

527

388

49

78

300

476

345

Gastrointestinal Stromal Tumors + pathology 345

Gestational Age

Gestational Trophoblastic Disease
Glaucoma, Open-Angle

Graves Ophtalmopathy

Guideline

326,409
244

17

209

457



H

Health Care Reform + history
Health centre

Hearing

Heart Failure, Diastolic
Hemodynamics
Hemorrhage

Hepatitis C, Chronic
Hexokinase

Histological Techniques
History of Medicine
History of Nursing
Humerus

Hydatiform Mole, Invasive

|

Immunity
Immunohistochemistry
Incidence

Infant

Infant, Newborn

Infant, Premature
Infection + therapy
Infectious Mononucleosis
Infertility + etiology
Infertility, Male
Inflammation
Inflammation Mediators
Injections

Insulin Resistance
Intensive Care, Neonatal
Interferon-alpha
Intestines + pathology
Intracranial Aneurysm
Intraocular Pressure
Intraoperative Awareness
Intraoperative Complications
lodine

Iodine Radioisotopes

J
Jaw, Edentulous + surgery
Joint Instability

L

Labor Pain + drug therapy

Labor, Obstetric

Laparoscopy

Laser Therapy, Low-Level
Leukopenia + chemically induced
Lipase

Lipoma

Lipoproteins,LDL

L-Lactate Dehydrogenase

Lung + radiation effects

Lung Neoplasms + radiotherapy
Lymph Node Excision + adverse effects
Lymph Node Excision

M
Macrophage Activation

267

145

54

18

114, 293
9

110

200
277
78,262,177, 350
267

59

244

172
5,105
29,243
496
496
59, 326, 409
59

141
318
318
388
388
145
307
409
110

67

331

17

114
383
489
489

405
457

441
441
383
250
110
157
251
388
200
325
325
363
97

388

Magnetic Resonance Imaging
Male

Mandible + surgery
Manometry + methods
Mass Screening + standards
Mass Screening +trends
Mass Screening

Maxillary Artery
Meconium

Meningioma

Mesenteric Artery, Inferior
Mesothelioma

Metabolic Syndrome X
Methyl Ethers

Microglia

Middle Aged

Mitochondrial Diseases

Monitoring, Intraoperative + methods
Monitoring, Physiologic

Montenegro

Morbidity

Mortality

Mothers

Motor Neurons

Mouth, Edentelous

Multidetector Computed Tomography

162

9,17, 18,29, 137,
162, 191, 243, 288,
300, 331, 340, 415,
503, 516

405

432

409

409

396

284

67

309

258

5

18, 483

293

307

105, 162, 191, 200,
288, 345, 483, 527
307

114

293

503

516

97,151

373

507

163,222

258

Muscle, Smooth, Vascular + physiopathology388

N

Neck

Neoplasm Metastasis
Neoplasm Staging
Neoplasms + psychology
Neoplasms

Nerve Compression Syndromes
Neurodegenerative Diseases
Nurse’s Role + history
Nursing + history
Nutritional Status

(0]

Obesity

Obesity, Abdominal
Occult Blood
Occupational Exposure
Ocular Hypertension
Ophthalmic Solutions
Opioid Peptides

Optic Chiasm + pathology
Orbit + surgery
Orthodontics

Orthopedics + history
Osteitis Deformans
Osteoarthritis

Osteocalcin + blood
Osteomyelitis
Osteoporosis, Postmenopausal

17

244, 340, 363
97

227

461, 486

284

307

267

267

483

137,461, 483
137
288
461
17
511
441
309
209
237
78
340
59
379
59
379



Otosclerosis

Ovarian Cysts + pathology
Ovarian Cysts

Ovarian Neoplasms + pathology
Ovarian Neoplasms

Ovary

Oxidants

Oxidative Phosphorylation
Oxidative Stress

Oxygen + therapeutic use

P

Pancreas + pathology
Pancreatitis, Acute Necrotizing
Paper

Paraphimosis

Parents

Paresis

Parkinsonian Disorders
Parturition

Patella

Patient Positioning

Penis

Periapical Diseases

Periapical Granuloma
Pharmacology, Clinical
Phimosis

Physical exercise

Physicians

Pilot Projects

Plaque, therosclerotic

Pleural Effusion

Pneumothorax

Polypharmacy

Postoperative Complications
Practice Guideline

Practice Guidelines

Pregnancy

Pregnancy Complications, Hematologic
Pregnancy Complications, Infectious
Pregnancy Trimester, Second
Prenatal Care

Prenatal Diagnosis

Prevalence

Primary Health Care

Prostate Neoplasms

Psoriasis

Psychomotor Agitation

Public Health Nursing + history
Pulmonary Disease, Chronic Obstructive
Pulmonary Fibrosis

Purpura, Thrombotic Thrombocytopenic
Pyruvate Kinase

Q
Quality of Life

R

Radiation Injuries
Radiation Pneumonitis
Radiation, lonizing

54

429

527

429

105

527

388

307

307
326,409

67

71

350

300
227,373
162

521

441

476

457

300

277

277

232

300

470
262, 350, 461
288

388

5

243

49
97,383,476
40,123, 132
396

496

436

496
123,132
123,132
123,132
503

516

340

368

521

267

151

325

436

200

363

325
325
325

Radicular Cyst
Radioactive Hazard Release

Radiographic Image Interpretation,

Computer-Assisted
Radiography
Radionuclide Imaging
Rationalization

Receptor, erbB-2
Receptors, Estrogen
Recovery of Function
Recurrence

Rehabilitation

Religion and Medicine
Resilience, Psychological
Respiratory Function Tests
Respiratory Tract Diseases
Retinal Vessels
Retinopathy of Prematurity
Ribavirin

Risk Factors

Robotics

S

Safety + standards
Salivation

Scoliosis + complications
Scoliosis + therapy
Scoliosis

Sedentary Lifestyle
Sensitivity and Specificity
Sentinel Lymph Node Biopsy
Serbia

Serum

Sex Factors

Shoulder Joint

Signs and Symptoms

Sjogren’s Syndrome
Skin + physiopathology
Skin Aging

Smoking

Social Support
Societies, Medical

Sperm Injections, Intracytoplasmatic

Spinal Injuries

Sport

Sputum

Stapes Surgery
Statistics as Topic
Stomach + physiopathology
Stomach Neoplasms
Stress, Psychological
Stroke + complications
Stroke + epidemiology
Stroke + mortality
Stroke + rehabilitation
Stroke + therapy
Stroke

Struma Ovarii

277
489

163,222
196, 340, 432

340

41

210

210

162,507

243,436

40, 507

177

373

151

516

409

326, 409

110

17, 196, 326, 409,
415,436, 441, 461,
483

507

s3

250

40

40

40

461

5
97,363
262,318
511

415

59

196, 300, 325,
331

250

191

191

151, 461
227,373
262

318

457

470

196

54
151,210
251

345
227,373, 461
29

29

29

162

9

29

105



Students

Subarachnoid Hemorrhage
Suburethral Slings

Suicidal Ideation

Suicide

Suicide, Attempted

Sunlight + adverse effects
Surgery, Oral

Surgical Procedures, Operative + methods
Surgical Procedures, Operative
Surgical Staplers

Survival Rate

Suture Techniques

Sutures

T

Teratoma

Thoracotomy
Thrombocytopenia + chemically induced
Thrombolythic Therapy
Thyroid

Thyroid Gland

Thyroid Hormones

Tissue Adhesions

Tissue Plasminogen Activator
Tooth Cervix

Tooth Erosion + etiology
Tooth Movement

Tooth, Impacted + surgery
Treatment Outcome

Trigeminal Neuralgia
Triglycerides

137

331

41

415

415

415

191

237

97
41,40,71, 114
383
151,210
383
383

105, 429

243

110

9

489

489

489

300

9

121

121

237

237

163, 209, 250,
284, 309, 368, 379
284

157

Tuberculosis
Tuberculosis, Pulmonary + congenital
Tuberculosis, Pulmonary

U

Ultrasonography
Ultrasonography, Prenatal
Ultraviolet Rays

Urethra + surgery

Urinary Incontinence, Stress
Urologic Diseases

Urology

Use of drugs

\Y%

Vaccines

Ventricular Dysfunction, Left
Vertical Dimension

Visual Acuity

Visual Fields

Vulvar Neoplasms

w

Waist Circumference
Wakefulness

Work Schedule Tolerance
Workplace

X
Xerostomia

Y
Young Adult

496
496
196

368
123,132
191

41

41

516
300

145

172

18
163,222
309
309

97

137
114
461
461

250

396



UPUTSTVO SARADNICIMA

Casopis ,,Medicinski pregled” objavljuje radove
iz razlicitih oblasti biomedicine, koji su namenjeni
Sirim lekarskim krugovima. Radovi se objavljuju na
srpskom jeziku sa proSirenim engleskim sazetkom i
prilozima na srpskom i engleskom jeziku, a odabrani
radovi objavljuju se u celini na engleskom jeziku sa
sazetkom na srpskom jeziku. Radovi van srpskog go-
vornog podrucja objavljuju se na engleskom jeziku.
Autori radova moraju da budu pretplatnici Casopisa.
Casopis objavljuje sledece kategorije radova:

1. Uvodnici (editorijali) — do 5 stranica

Sadrze misljenje ili diskusiju o nekoj temi vaznoj
za Casopis. Uobicajeno ih piSe jedan autor po pozivu.

2. Originalni nau¢ni radovi — do 12 stranica

Sadrze rezultate sopstvenih originalnih naucnih istra-
zivanja i njihova tumacenja. On'ginalni naucni radovi tre-
ba da sadrze podatke koji omogucavaju proveru dobijenih
rezultata i reprodukovanje istrazivackog postupka.

3. Pregledni ¢lanci — do 10 strana

Predstavljaju sazet, celovit i kriticki pregled nekog
problema na osnovu ve¢ publikovanog materijala koji se
analizira 1 raspravlja, ilustrujuéi trenutno stanje u jednoj
oblasti istrazivanja. Radovi ovog tipa bice prihvaceni
samo ukoliko autori navodenjem najmanje 5 autocitata
potvrde da su eksperti u oblasti o kojoj pisu.

4. Prethodna saopStenja — do 4 stranice

Sadrze naucne rezultate Ciji karakter zahteva hitno
objavljivanje, ali ne mora da omoguci i ponavljanje izne-
tih rezultata. Donosi nove nau¢ne podatke bez detaljnijeg
obrazlaganja metodologije i rezultata. Sadrzi sve delove
originalnog nau¢nog rada u skra¢enom obliku.

5. Struéni ¢lanci — do 10 stranica

Odnose se na proveru ili reprodukciju poznatih
istrazivanja i predstavljaju koristan materijal u Sirenju
znanja i prilagodavanja izvornih istrazivanja potrebama
nauke i prakse.

6. Prikazi sluc¢ajeva — do 6 stranica

Obraduju retku kazuistiku iz prakse, vaznu lekari-
ma koji vode neposrednu brigu o bolesnicima i imaju
karakter stru¢nih radova. Prikazi slucajeva isticu neu-
obicajene karakteristike i tok neke bolesti, neocekiva-
ne reakcije na terapiju, primenu novih dijagnostickih
postupaka ili opisuju retko ili novo oboljenje.

7. Istorija medicine — do 10 stranica

Obraduje se proslost s ciljem stvaranja kontinuite-
ta medicinske i zdravstvene kulture, a imaju karakter
stru¢nih radova.

8. Druge vrste publikacija (feljtoni, prikazi knjiga,
izvodi iz strane literature, izvestaji sa kongresa i struc¢nih
sastanaka, saopStenja o radu pojedinih zdravstvenih usta-
nova, podruznica i sekcija, saopstenja Urednistva, pisma
Urednis$tvu, novine u medicini, pitanja i odgovori, struc-
ne i staleske vesti i In memoriam)

Priprema rukopisa

Kompletan rukopis, koji ukljucuje tekst rada, sve
priloge 1 propratno pismo, potrebno je poslati:

— u elektronskoj formi na adresu dlv@neobee.
net, kao 1

— odstampana 2 primerka rukopisa na adresu:

Drustvo lekara Vojvodine Srpskog lekarskog
drustva (Medicinski pregled), Vase Stajica 9,
21000 Novi Sad.

Propratno pismo

— Mora da sadrzi svedo¢anstvo autora da rad pred-
stavlja originalno delo, kao i da nije objavljivan u drugim
Casopisima, niti se razmatra za objavljivanje u drugim
Casopisima.

— Potvrditi da svi autori ispunjavaju kriterijume za
autorstvo nad radom, da su potpuno saglasni sa tekstom
rada, kao i da ne postoji sukob interesa.

— Navesti u koju kategoriju spada rad koji se Salje (ori-
ginalni naucni rad, pregledni ¢lanak, prethodno saopste-
nje, strucni ¢lanak, prikaz slucaja, istorija medicine).

Rukopis

Za pisanje teksta koristiti Microsoft Word for Win-
dows. Tekst treba otkucati koriste¢i font 7imes New
Roman, na stranici formata A4, proredom od 1,5 (iu
tabelama), sa marginama od 2,5 cm i veli¢inom slova
od 12 pt. Rukopis treba da sadrzi sledece elemente:

1. Naslovna strana. Naslovna strana treba da sadrzi
kratak i jasan naslov rada, bez skracenica, zatim kratki
naslov (do 40 karaktera), puna imena i prezimena autora
(najviSe 6 autora) indeksirana brojkama koje odgovaraju
onima kojim se u zaglavlju navode uz pun naziv i mesta
ustanova u kojima autori rade. Na dnu ove stranice navesti
titulu, punu adresu, e-mail i broj telefona ili faksa autora
zaduzenog za korespondenciju.

2. Sazetak. Sazetak treba da sadrzi do 250 reci, bez
skracenica, sa preciznim prikazom problematike, ciljeva,
metodologije, glavnih rezultata i zakljucaka. Sazetak treba
da ima sledecu strukturu:

— originalni i stru¢ni radovi: uvod (sa ciljem rada), ma-
terijal i metode, rezultati i zakljucak;

—prikaz slu¢aja: uvod, prikaz slucaja i zakljucak;

— pregledni rad: uvod, odgovarajuci podnaslovi koji
odgovaraju onima u tekstu rada i zakljucak.

U nastavku navesti do deset kljucnih reci iz spiska me-
dicinskih predmetnih naziva (Medical Subjects Headings,
MeSH) Americke nacionalne medicinske biblioteke.

3. SaZetak na engleskom jeziku. Sazetak na engle-
skom jeziku treba da bude prevod sazetka na srpskom
jeziku, da ima istu strukturu i da sadrzi do 250 reci, bez
upotrebe skracenica.

4. Tekst rada

— Tekst originalnih ¢lanaka mora da sadrzi sledece ce-
line: Uvod (sa jasno definisanim ciljem rada), Materijal i
metode, Rezultati, Diskusija, Zakljucak, spisak skracenica
(ukoliko su koris¢ene u tekstu) i eventualna zahvalnost au-
tora onima koji su pomogli u istrazivanju i izradi rada.

— Tekst prikaza slucaja treba da sadrzi sledece celine:
Uvod (sa jasno definisanim ciljem rada), Prikaz slucaja,
Diskusija 1 Zakljucak.

— Tekst treba da bude napisan u duhu srpskog jezika,
osloboden suvisnih skracenica, Cija prva upotreba zahteva
navodenje punog naziva. Skracenice ne upotrebljavati u
naslovu, sazetku i zakljucku. Koristiti samo opste prihva-
¢ene skracenice (npr. DNA, MRI, NMR, HIV....). Spisak
skra¢enice koje se navode u radu, zajedno sa objasnje-
njem njihovog znacenja, dostaviti na poslednjoj stranici
rukopisa.

— Koristiti mere metri¢kog sistema prema Internacio-
nalnom sistemu mera (/nternational System Units — SI).
Temperaturu izrazavati u Celzijusovim stepenima (°C), a
pritisak u milimetrima Zivinog stuba (mmHg).

— Ne navoditi imena bolesnika, inicijale ili brojeve
istorija bolesti.




Uvod sadrzi precizno definisan problem kojim se bavi
studija (njegova priroda i znacaj), uz navodenje relevan-
tne literature 1 sa jasno definisanim ciljem istrazivanja i
hipotezom.

Materijal i metode treba da sadrze podatke o naci-
nu dizajniranja studije (prospektivna/retrospektivna,
kriterijumi za ukljucivanje i iskljucivanje, trajanje, de-
mografski podaci, duzina pracenja). Statisticke metode
koje se koriste treba da budu jasne i detaljno opisane.

Rezultati predstavljaju detaljan prikaz podataka dobi-
jenih tokom studije. Sve tabele, grafikoni, sheme i slike
moraju da budu citirani u tekstu, a njihova numeracija tre-
ba da odgovara redosledu pominjanja u tekstu.

Diskusija treba da bude koncizna i jasna, sa interpreta-
cijom osnovnih nalaza studije u poredenju sa rezultatima
relevantnih studija publikovanim u svetskoj i domacoj li-
teraturi. Navesti da li je hipoteza istrazivanja potvrdena ili
opovrgnuta. Izneti prednosti i ogranicenja studije.

Zakljucak u kratkim crtama mora da odbaci ili potvr-
di pogled na problem koji je naveden u Uvodu. Zakljuccei
treba da proizilaze samo iz vlastitih rezultata i da ih ¢vrsto
podrzavaju. Uzdrzati se uopstenih i nepotrebnih zakljuci-
vanja. Zakljucci u tekstu moraju sustinski odgovarati oni-
ma u Sazetku.

5. Literatura. Literatura se u tekstu oznacava arapskim
brojevima u uglastim zagradama, prema redosledu pojav-
ljivanja. Izbegavati veliki broj citata u tekstu. Za naslove
koristiti skracenice prema Index Medicus-u (http://www.
nlm.nih.gov/tsd/serials/lji.html). U popisu citirane litera-
ture koristiti Vankuverska pravila koja precizno odredu-
ju redosled podataka i znake interpunkcije kojima se oni
odvajaju, kako je u nastavku dato pojedinim primerima.
Navode se svi autori, a ukoliko ih je preko Sest, navesti
prvih Sest 1 dodati et al.

Clanci u Gasopisima:

* Standardni clanak

Ginsberg JS, Bates SM. Management of venous thromboemboli-
sm during pregnancy. J Thromb Haemost 2003;1:1435-42.

* Organizacija kao autor

Diabetes Prevention Program Research Group. Hypertension, in-
sulin, and proinsulin in participants with impaired glucose tolerance.
Hypertension 2002;40(5):679-86.

* Nisu navedena imena autora

21st century heart solution may have a sting in the tail. BMJ.
2002;325(7357):184.

* Volumen sa suplementom

Magni F, Rossoni G, Berti F. BN-52021 protects guinea pig
from heart anaphylaxix. Pharmacol Res Commun 1988;20 Su-
ppl 5:75-8.

* Sveska sa suplementom

Gardos G, Cole JO, Haskell D, Marby D, Pame SS, Moore P.
The natural history of tardive dyskinesia. J Clin Psychopharma-
col 1988;8(4 Suppl):31S-37S.

* Sazetak u Casopisu

Fuhrman SA, Joiner KA. Binding of the third component of com-
plement C3 by Toxoplasma gondi [abstract]. Clin Res 1987;35:475A.

Knjige i druge monografije:

* Jedan ili vise autora

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Me-
dical microbiology. 4th ed. St. Louis: Mosby; 2002.

* Urednik(ci) kao autor

Danset J, Colombani J, eds. Histocompatibility testing 1972.
Copenhagen: Munksgaard, 1973:12-8.

* Poglavlje u knjizi

Weinstein L, Shwartz MN. Pathologic properties of invading
microorganisms. In: Soderman WA Jr, Soderman WA, eds. Pat-
hologic physiology: mechanisms of disease. Philadelphia: Saun-
ders; 1974. p. 457-72.

* Rad u zborniku radova

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

* Disertacije i teze

Borkowski MM. Infant sleep and feeding: a telephone
survey of Hispanic Americans [dissertation]. Mount Pleasant
(MI): Central Michigan University; 2002.

Elektronski materijal

* Clanak u Casopisu u elektronskoj formi

Abood S. Quality improvement initiative in nursing homes:
the ANA acts in an advisory role. Am J Nurs [Internet]. 2002 Jun
[cited 2002 Aug 12];102(6):[about 1 p.]. Available from: http:/
www.nursingworld.org/AJN/2002/june/ Wawatch.htm Article

* Monografije u elektronskoj formi

CDI, clinical dermatology illustrated [monograph on CD-
ROM]. Reevs JRT, Maibach H. CMEA Multimedia Group,
producers. 2nd ed. Version 2.0. San Diego:CMEA;1995.

* Kompjuterski dokument (file)

Hemodynamics III: the ups and downs of hemodynamics
[computer program]. Version 2.2. Orlando (FL): Computeried
Educational Systems; 1993.

6. Prilozi (tabele, grafikoni, sheme i fotografije).

Dozvoljeno je najvise Sest priloga!

— Tabele, grafikoni, sheme i fotografije dostavljaju
se kao posebni dokumenti, na posebnim stranicama.

— Tabele 1 grafikone pripremiti u formatu koji je
kompatibilan sa programom Microsoft Word for Win-
dows.

— Slike pripremiti u JPG, GIF TIFF, EPS i sl. formatu

— Svaki prilog numerisati arapskim brojevima,
prema redosledu njihovog pojavljivanja u tekstu.

— Naslov, tekst u tabelama, grafikonima, shemama i
legendama navesti na srpskom 1 na engleskom jeziku.

— Objasniti sve nestandardne skracenice u fusno-
tama koriste¢i slede¢e simbole: *, 1, 1, §, | |, g, **, T
T, 1L
— U legendama mikrofotografija navesti koris¢e-
nu vrstu bojenja i uvecanje na mikroskopu. Mikrofo-
tografije treba da sadrze merne skale.

— Ukoliko se koriste tabele, grafikoni, sheme ili fo-
tografije koji su ranije ve¢ objavljeni, u naslovu navesti
izvor i poslati potpisanu izjavu autora o saglasnosti za
objavljivanje.

— Svi prilozi bi¢e Stampani u crno-beloj tehnici.
Ukoliko autori Zele Stampanje u boji potrebno je da
snose troskove Stampe.

7. Dodatne obaveze

Ukoliko autor i svi koautori nisu uplatili ¢lanarinu
za Medicinski pregled, rad nece biti Stampan. Radovi
koji nisu napisani u skladu sa pravilima Medicin-
skog pregleda, nece biti razmatrani. Recenzija ¢e biti
obavljena najkasnije u roku od 6 nedelja od prijema
rada. UredniStvo zadrzava pravo da i pored pozitivne
recenzije donese odluku o Stampanju rada u skladu
sa politikom Medicinskog pregleda. Za sva dodatna
obavestenja obratiti se tehnickom sekretaru:

Drustvo lekara Vojvodine
Vase Stajica 9
21000 Novi Sad
Tel. 021/521 096; 063/81 33 875

E-mail: dlv@neobee.net




INFORMATION FOR AUTHORS

Medical review publishes papers from various fiel-
ds of biomedicine intended for broad circles of doctors.
The papers are published in Serbian language with an
expanded summary in English language and contributi-
ons both in Serbian and English language, and selected
papers are published in English language at full length
with the summary in Serbian language. Papers coming
from non-Serbian speaking regions are published in En-
glish language. The authors of the papers have to be
Medical Review subscribers.

This journal publishes the following types of articles:
editorials, original studies, preliminary reports, review
articles, professional articles, case reports, articles from
history of medicine and other types of publications.

1. Editorials — up to 5 pages — convey opinions or
discussions on a subject relevant for the journal. Editori-
als are commonly written by one author by invitation.

2. Original studies — up to 12 pages — present
the authors’ own investigations and their interpreta-
tions. They should contain data which could be the
basis to check the obtained results and reproduce the
investigative procedure.

3. Review articles — up to 10 pages — provide a con-
densed, comprehensive and critical review of a problem
on the basis of the published material being analyzed and
discussed, reflecting the current situation in one area of
research. Papers of this type will be accepted for publica-
tion provided that the autﬁors confirm tﬁeir expertise in
the relevant area by citing at least 5 auto-citations.

4. Preliminary reports — up to 4 pages — contain
scientific results of significant importance re(ciluiring ur-
gent publishing; however, it need not provide detailed
description for repeating the obtained results. It presents
new scientific data without a detailed explanation of
methods and results. It contains all parts of an original
study in an abridged form.

5. Professional articles — up to 10 pages — examine
or reproduce previous investigation and represent a valu-
able source of knowledge and adaption of original inve-
stigations for the needs of current science and practise.

6. Case reports — up to 6 pages — deal with rare casu-
istry from practise important for doctors in direct charge
of patients and are similar to professional articles. They
emphasize unusual characteristics and course of a disea-
se, unexpected reactions to a therapy, application of new
diagnostic procedures and describe a rare or new disease.

7. History of medicine — up to 10 pages — deals
with history in the aim of providing continuity of medi-
cal and health care culture. They have the character of
professional articles.

8. Other types of publications — The journal also pu-
blishes feuilletons, book reviews, extracts from foreign li-
terature, reports from congresses and professional mee-
tings, communications on activities of certain medical in-
stitutions, branches and sections, announcements of the
Editorial Board, letters to the Editorial Board, novelti-
es in medicine, questions and answers, professional and
vocational news and In memoriam.

Preparation of the manuscript

The complete manuscript, including the text, all su-
pplementary material and covering letter, is to be sent

— in electronic format to the address dlv@neobee.net

— the 2 printed copy to the address

Drustvo lekara Vojvodine, Srpskog lekarskog
drustva (Medicinski pregled), Vase Staji¢a 9, 21000
Novi Sad

The covering letter:

— It must contain the proof given by the author that
the paper represents an original work, that it has neit-

her been previously published in other journals nor is
under consideration to be published in other journals.

— It must confirm that all the authors meet criteria set
for the authorship of the paper, that they agree comple-
tely with the text and that there is no conflict of interest.

— It must state the type of the paper submitted (an
original study, a review article, a preliminary report, a
professional article, a case report, history of medicine)

The manuscript:

Use Microsoft Word for Windows to type the text.
The text must be typed in font Times New Roman, page
format A4, space 1.5 (for tables as well), borders of 2.5
cm and font size 12pt. The manuscript should contain
the following elements:

1. The title page. The title page should contain a con-
cise and clear title of the paper, without abbreviations,
then a short title (up to 40 cllq)aracters), full names and sur-
names of the authors (not more than 6) indexed by num-
bers corresponding to those given in the heading alon
with the full name and place of the institutions they wor
for. Contact information including the academic degree(s),
full address, e-mail and number of phone or fax of the
corresponding author (the author responsible for corres-
pondence) are to be given at the bottom of this page.

2. Summary. The summary should contain up to
250 words, without abbreviations, with the precise revi-
ew of problems, objectives, methods, important results
and conclusions. It should be structured into the para-
graphs as follows:

— original and professional papers should have the
introduction (with the objective of the paper), material
and methods, results and conclusion

— case reports should have the introduction, case re-
port and conclusion

— review papers should have the introduction, sub-
titles corresponding to those in the paper and conclusi-
on. It is to be followed by up to 10 Key Words from the
list of Medical Subject Headings, MeSH of the Ameri-
can National Medical Library.

3. The expanded summary in English language.
The summary in English should be the translation of
the summary in Serbian, it should be structured in the
same way as the Serbian summary, containing up to
250 words, without any abbreviations.

4. The text of the paper. The text of original stu-
dies must contain the following: introduction (with
the clearly defined objective of the study), material
and methods, results, discussion, conclusion, list of
abbreviations (if used in the text) and not necessarily,
the acknowledgment mentioning those who have hel-
ped in the investigation and preparation of the paper.

— The text of a case report should contain the fo-
llowing: introduction (with clearly defined objective of
the study), case report, discussion and conclusion.

— The text should be written in the spirit of Serbian
language, without unnecessary abbreviations, whose
first mentioning must be explained by the full term
they stand for. Abbreviations should not be used in the
title, summary and conclusion. Only commonly accep-
ted abbreviations (such as DNA, MRI, NMR, HIV..))
should be used. The list of abbreviations used in the
text, together with the explanation of their meaning, is
to be submitted at the last page of the manuscript.

— All measurements should be reported in the metric
system of the International System of Units — SI. Tem-
perature should be expressed in Celsius degrees (°C).
and pressure in mmH«T?.

— No names, initials or case history numbers should
be given.




Introduction contains clearly defined problem
dealt with in the study (its nature and importance), with
the relevant references and clearly defined objective of
the investigation and hypothesis.

Material and methods should contain data on design
of the study (prospective/retrospective, eligibility and
exclusion criteria, duration, demographic data, follow-up
period). Statistical methods applied should be clear and
described in details.

Results give a detailed review of data obtained du-
ring the study. All tables, graphs, schemes and figures
must be cited in the text and numbered consecutively in
the order of their first citation in the text.

Discussion should be concise and clear, interpreting
the basic findings of the study in comparison with the
results of relevant studies published in international and
national literature. It should be stated whether the hypot-
hesis has been confirmed or denied. Merits and demerits
of the study should be mentioned.

Conclusion must deny or confirm the attitude towar-
ds the problem mentioned in the introduction. Conclusi-
ons must be based solely on the author’s own results,
corroborating them. Avoid generalised and unnecessary
conclusions. Conclusions in the text must be in accor-
dance with those given in the summary.

5. References. References are to be given in the text
under Arabic numerals in parentheses consecutively in
the order of their first citation. Avoid a large number of
citations in the text. The title of journals should be
abbreviated according to the style used in Index Medi-
cus (http:/www.nlm.nih.gov/tsd/serials/lji.html). Apply
Vancouver Group’s Criteria, which define the order of
data and punctuation marks separating them. Examples
of correct forms of references are given below. List all
authors, but if the number exceeds six, give the names
of six authors followed by ‘et al’.

Articles in journals

* A standard article

Ginsberg JS, Bates SM. Management of venous thromboembo-
lism during pregnancy. ] Thromb Haemost 2003;1:1435-42.

* An organisation as the author

Diabetes Prevention Program Research Group. Hypertensi-
on, insulin, and proinsulin in participants with impaired gluco-
se tolerance. Hypertension 2002;40(5):679-86.

* No author given

21st century heart solution may have a sting in the tail.
BMJ. 2002;325(7357):184.

* A volume with supplement

Magni F, Rossoni G, Berti F. BN-52021 protects guinea pig from
heart anaphylaxix. Pharmacol Res Commun 1988;20 Suppl 5:75-8.

* An issue with supplement

Gardos G, Cole JO, Haskell D, Marby D, Pame SS, Moore
P. The natural history of tardive dyskinesia. J Clin Psychophar-
macol 1988:8(4 Suppl):31S-37S.

* A summary in a journal

Fuhrman SA, Joiner KA. Binding of the third component of
complement C3 by Toxoplasma gondi [abstract]. Clin Res
1987:35:475A.

Books and other monographs

x* One or more authors

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Me-
dical microbiology. 4th ed. St. Louis: Mosby; 2002.

* Editor(s) as author(s)

Danset J, Colombani J, eds. Histocompatibility testing
1972. Copenhagen: Munksgaard, 1973:12-8.

* A chapter in a book

Weinstein L, Shwartz MN. Pathologic properties of invading
microorganisms. In: Soderman WA Jr, Soderman WA, eds. Patho-
logic physiology: mechanisms of disease. Philadelphia: Saunders;
1974. p. 457-72.

* A conference paper

Christensen S, Oppacher F. An analysis of Koza’s computa-
tional 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.

* A dissertation and theses

Borkowski MM. Infant sleep and feeding: a telephone sur-
vey of Hispanic Americans [dissertation]. Mount Pleasant
(MI): Central Michigan University; 2002.

Electronic material

* A journal article in electronic format

Abood S. Quality improvement initiative in nursing homes:
the ANA acts in an advisory role. Am J Nurs [Internet]. 2002 Jun
[cited 2002 Aug 12];102(6):[about 1 p.]. Available from: http:/
www.nursingworld.org/AJN/2002/june/ Wawatch.htm Article

* Monographs in electronic format

CDI, clinical dermatology illustrated [monograph on CD-
ROM]. Reevs JRT, Maibach H. CMEA Multimedia Group, pro-
ducers. 2nd ed. Version 2.0. San Diego:CMEA;1995.

* Acomputer file

Hemodynamics I1I: the ups and downs of hemodynamics
[computer program]. Version 2.2. Orlando (FL): Computerized
Educational Systems; 1993.

6. Attachments (tables, graphs, schemes and pho-
tographs). The maximum number of attachments allo-
wed is six!

— Tables, graphs, schemes and photographs are to be
submitted as separate documents, on separate pages.

— Tables and graphs are to be prepared in the format
compatible with Microsoft Word for Windows progra-
mme. Photographs are to be prepared in J P(E, IF,
TIFF, EPS or similar format.

— Each attachment must be numbered by Arabic
numerals consecutively in the order of their appearance
in the text

— The title, text in tables, graphs, schemes and legen-
ds must be given in both Serbian and English language.

— Explain all non-standard abbreviations in footnotes
using the following symbols * 1, £, § | |, 9, **, ¥ 1. L £ .

— State the type of colour used and microscope ma-
gnification in the legends of photomicrographs. Photo-
micrographs should have internal scale markers.

— If a table, graph, scheme or figure has been previ-
ously publishe(ig: acknowledge the original source and
submit written permission from the copyright holder to
reproduce it.

— All attachments will be printed in black and whi-
te. If the authors wish to have the attachments in colo-
ur, they will have to pay additional cost.

7. Additional requirements

If the author and all co-authors have failed to pa
the subscription for Medical Review, their paper will
not be published.

Papers which have not met the criteria of Medical
Review will not be taken into consideration. The Edito-
rial review of the paper will be announced not later than
six weeks after the submission of the paper. The Editori-
al Board reserves the right to make a decision regarding
the publication of the paper according to the policy of
Medical Review even if the review is positive. Contact
the technical secretary for all additional information:

Drustvo lekara Vojvodine
Vase Stajica 9
21000 Novi Sad
Tel. 021/521 096; 063/81 33 875

E-mail: dlv@neobee.net




