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ISHOD LECENJA ENTEROKOLITISA KOJI IZAZIVA CLOSTRIDIUM DIFFICILE PRI-
MENOM ANTIBIOTIKA UZ PROBIOTIK

OUTCOMES OF CLOSTRIDIUM DIFFICILE ENTEROCOLITIS AFTER ADMINISTRATION OF
ANTIBIOTICS ALONG WITH PROBIOTIC SUPPLEMENT

Radoslava DODER!, Nadica KOVACEVIC!, Dragica MUNCAN', Aleksandar POTKONJAK?2,
Branka TOMASEV! i Maja RUZIC!

SaZetak

Uvod. Enterokolitis koji izaziva Clostridium difficile je poten-
cijalno fatalna bolest sa porastom incidencije u bolni¢kim uslo-
vima. Terapijski pristup u le€enju enterokolitisa predstavlja
znacajan problem zbog skolnosti ka relapsu 1 reinfekciji. Cilj
rada bio je ispitivanje faktora koji utiu na pojavu enterokoli-
tisa koji izaziva Clostridium difficile i ishoda enetrokolitisa
nakon primene standardne antimikrobne terapije u kombina-
ciji sa probiotikom. Materijal i metode. Sprovedeno je ne-
komparativno, opservaciono, prospektivno ispitivanje na 42
bolesnika (22 muskarca i 20 zena) koji su le¢eni na Klinici za
infektivne bolesti u Novom Sadu u periodu od oktobra 2011.
do aprila 2012. godine pod dijagnozom enterokolitisa koji je
izazvao Clostridium difficile. Rezultati. Nastanak bolesti
bio je ¢esci kod starijih bolesnika (78,6% bilo je starije od 60
godina), kod prethodne upotrebe antimikrobne terapije
(83,8%), prethodne hospitalizacije (83,3%) i komorbiditeta
(85,7%). Klinickom slikom su dominirale blaze do umerene
tegobe. Na primenjenu standardnu antibiotsku terapiju (me-
tronidazol, vankomicin) uz probiotik tokom 10 dana, broj i
izgled stolica, oseéaj bola u trbuhu i oseéaj nadutosti pokazali
su signifikantno povoljan klinicki odgovor. Statisticki znacaj-
ne promene u laboratorijskim parametrima (broj leukocita, C-
reaktivni protein) zabeleZene su 5. dana bolesti. Rekurentna
infekcija, nakon uspe$no spovedene terapije, registrovana je
kod 9,5% bolesnika. Zaklju¢ak. Primena probiotskih bakteri-
ja Lactobacillus acidophilus Rosell-52, Lactobacillus rha-
mnosus Rosell-11 i Bifidobacterium longum Rosell-175 u
kombinaciji sa standardnom antibiotskom terapijom kod bole-
snika sa entrokolitisom izazvanim Clostridium-om difficile
imala je povoljan uéinak na tezinu klinicke slike i normaliza-
ciju laboratorijskih parametara. Rekurentna infekcija nakon
uspesno spovedene terapije zabelezena je kod manjeg broja
bolesnika nego $to se navodi u literaturi.

Kljuéne reéi: Enterokolitis; Clostridium difficile; Probioti-
ci; Ishod tretmana; Antimikrobni lekovi; Musko; Zensko;
Rekurentnost; Kombinovana terapija

Summary

Introduction. Clostridium difficile enterocolitis is a potentially
fatal disease showing increasing incidence in hospital environ-
ment. Therapeutic approach in the management of Clostridium
difficile enterocolitis is highly complex, particularly because of its
tendency to relapse and reinfection. The study was aimed at inves-
tigating the factors influencing the development of Clostridium
difficile enterocolitis and outcomes of enterocolitis after adminis-
tration of standard antimicrobial therapy combined with probiotic
supplement. Material and Methods. A non-comparative pro-
spective observational study encompassed 42 patients (22 males
and 20 females) diagnosed with Clostridium difficile enterocolitis
and treated at the Department of Infectious Diseases in Novi Sad
in the period October 2011 — April 2012. Results. Higher inci-
dence of the disease was found in elderly patients (78.6% of them
were over 60 years of age), after antimicrobial therapy (83.8%), af-
ter hospitalization (83.3%) and in comorbid conditions (85.7%).
The clinical picture revealed predominantly mild to moderate
symptoms. A good clinical response to the standard antimicrobial
therapy (metronidazole, vancomycin) combined with probiotic
given for 10 days was observed in all patients, and the improve-
ment in parameters such as the number and appearance of stools,
abdominal distension and pain was recorded. Statistically signifi-
cant changes in laboratory parameters (leukocyte count, C-reac-
tive protein level) were recorded on day 5 after the onset of disease.
Recurrent infection after successful therapy was observed in 9.5%
of the patients. Conclusion. Administration of probiotic bacteria
Lactobacillus acidophilus Rosell-52, Lactobacillus rhamnosus
Rosell-11 and Bifidobacterium longum Rosell-175 alongside the
standard antimicrobial therapy in the patients with Clostridium di-
fficile enterocolitis demonstrated positive effects on the severity or
clinical picture and normalization of laboratory parameters. Re-
current infection after successful therapy was observed in only a
small number of patients as compared with the literature data.
Key words: Enterocolitis; Clostridium difficile; Probiotics;
Treatment Outcome; Anti-Infective Agents; Male; Female; Re-
currence; Drug Therapy, Combination

21000 Novi Sad, Hajduk Veljkova 1-7, E-mail: radoslavadoder@yahoo.com
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Skracenice

CD — Clostridium difficile

AB — antibiotik

CRP — C-reaktivni protein

ALT — alanin-aminotransferaza

AST — aspartat-aminotransferaza
Uvod

Infekcija koju izaziva Clostridium difficile moze
se razviti nakon kolonizacije crevnog trakta spo-
rama koje su unete ingestijom. Germinacijom iz
spora nastaju vegetativne bakterijske forme, spo-
sobne da produkuju toksine. Normalna flora spre-
¢ava kolonizaciju CD kompeticijom za nutrijente i
receptorska mesta na enterocitima. Upotreba anti-
biotika je najvazniji faktor rizika za nastanak infek-
cije CD, ali veliki znac¢aj imaju i prolongirana hos-
pitalizacija, komorbiditet, razli¢ita imunodeficijen-
tna stanja, stariji uzrast, inflamatorna bolest creva,
skorasnji operativni zahvat, upotreba nekih lekova
(antineoplastici, imunosupresivi, inhibitori proton-
ske pumpe) ili prisustvo nazogastricnog tubusa
[1-3]. Klini¢ka simptomatologija je razli¢ita, od di-
jareje do po zivot opasnog toksicnog megakolona.
Lecenje peroralnim vankomicinom (125-250 mg/6
kasnim peroralnim metronidazolom (400 mg/8 h)
tokom 10 dana je standardna terapijska opcija [3].
Izbor terapijskih rezima u prvoj epizodi infekcije
CD zavisi od tezine klinicke slike (zapazena je bo-
lja efikasnost vankomicina u odnosu na metronida-
zol kod tezih formi bolesti) [3,4]. Terapijski pristup
u lecenju CD enterokolitisa predstavlja znacajan
problem zbog pojave rekurentne infekcije. Nakon
prvog relapsa, 50—60% bolesnika razvija ponovlje-
ne epizode eneterokolitisa [5]. U nekoliko nedavno
objavljenih studija pokazano je da upotreba Lacto-
bacillus GG sprecava relaps gastroenteritisa nakon
upotrebe antibiotika [5—7].

Probiotici su zivi mikroorganizmi koji doprino-
se zdravlju bolesnika poboljsavanjem mikrobiolos-
ke ravnoteze gastrointestinalnog trakta. Mogu sa-
drzati jedan soj bakterija ili njthovu kombinaciju
(Lactobacillus, Bifidobacterium i Saccharomyces)
[8—11].

Cilj naSeg rada bio je ispitivanje faktora koji
uticu na pojavu enterokolitisa ¢iji je uzrok Clostri-
dium difficile i ishoda enetrokolitisa nakon prime-
ne standardne antimikrobne terapije u kombinaciji
sa probiotikom.

Materijal i metode

Ispitivanjem su obuhvaéena 42 bolesnika, uzra-
sta od 30 do 83 godine, koji su leceni na Klinici za

Zahvalnost

Rad je sastavni deo Republickog projekta I1I- 46009. Autori
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infektivne bolesti, Klinickog centra Vojvodine u
Novom Sadu, u periodu od oktobra 2011. do kraja
aprila 2012. godine, pod dijagnozom enterokolitisa
¢1ji je uzrok CD. Kriterijumi za uklju¢ivanje u stu-
diju bili su: prisutnost uobicajenih simptoma i zna-
kova enterokolitisa: ucestale vodenaste stolice (>
3/24 h, tokom 2 dana), poviSena temperatura, bolo-
vi, gréevi i nadutost u trbuhu, uz pozitivan nalaz
stolice na CD. ELISA test na prisustvo toksina A/B
CD iz uzorka tecne stolice raden je u Institutu za
javno zdravlje Vojvodine, Odsek za mikrobiologiju,
u Novom Sadu. Kod bolesnika su analizirani slede-
¢i parametri: pol i uzrast, podatak o prethodnoj
hospitalizaciji 1 duzina hospitalizacije; prethodna
upotreba antimikrobne terapije, vrsta antibiotika i
duzina uzimanja; postojanje pratec¢ih hroni¢nih bo-
lesti, klinicki odgovor na primenjenu terapiju kao i
pojava relapsa, u periodu od otpusta iz bolnice, do
kraja 2012. godine. Uobicajeni laboratorijski testovi
(vrednost broja leukocita u perifernoj krvi (10%/1),
C-reaktivni potein (CRP), uree, kreatinina, uku-
pnih proteina, albumina, alanin-aminotransferaze
(ALT) i aspartat aminotransferaze (AST) ucinjeni
su prvog, 5. 1 prema potrebi 10. dana hospitalizaci-
je. Bolesnici su leceni peroralnim vankomicinom
1li metronidazolom tokom 10 dana, uz rehidratacio-
nu terapiju prema potrebi i odgovarajuéi rezim
ishrane. Efikasnost primenjene terapije pracena je
regresijom dijareje i simptoma entrokolitisa. Zajed-
no sa antibiotikom, ordiniran je i probiotik u dozi
od jedne kapsule dnevno. Jedna kapsula, u trenutku
pakovanja, sadrzavala je najmanje 5 milijardi liofi-
lizovanih zivih probiotskih bakterija: Lactobacillus
acidophilus Rosell-52, Lactobacillus rhamnosus
Rosell-11 i Bifidobacterium longum Rosell-175.

Dijagnoza rekurentne infekcije CD postavljena
je na osnovu ponovne pojave klini¢kih simptoma i
znakova enterokolitisa uz prisustvo toksina CD u
stolici bolesnika nakon incijalne epizode i uspesno
sprovedene terapije.

U radu su koris¢eni parametri strandardne de-
skriptivne statistike (srednja vrednost, frekvenci-
ja, intervalne vrednosti (minimun, maximum),
test, t-test, p-vrednost). Statisticka analiza je rade-
na statistickim programom SPSS. Rezultati su pri-
kazani tabelarno i graficki.

Rezultati

U posmatranom periodu, pod dijagnozom en-
terokolitisa uzrokovanog CD, leceno je 42 bole-
snika: 22 muskarca (52,4%) i 20 zena (47,6%),
uzrasta od 30 do 83 godine (najvise u kategoriji od
70 do 79 godina). Podatak o komorbiditetu (85,7%),
prethodnoj hospitalizaciji (83,3%) 1 prethodnoj an-
timikrobnoj terapiji (83,8%) zabelezen je kod ve-
¢ine bolesnika (Tabela 1).

Najcesc¢e upotrebljavani antibiotici, pre prije-
ma, bili su hinoloni kod 12 od ukupno 31 bolesni-
ka (38,7%). Duzina primene prethodne antimi-
krobne terapije iznosila je prosecno 11,1 dan (min.
3, max. 25).
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Tabela 1. Faktori rizika kod bolesnika sa entrokolitisom ¢iji je uzroénik Clostridium difficle
Table 1. Risk factors in patients with enterocolitis caused by Clostridium difficle

Faktori rizika/Risk factors Prisutni/Present Odsutni/4bsent ~ Ukupno/Total
N % N % N
Komorbiditet/Comorbidity 36 85,7 6 14,3* 42
Prethodna hospitalizacija/Previous hospitalization 35 83,3 7 16,6* 42
Prethodna upotreba AB/Previous use of AB 31 83,8 11 26,2%%* 42
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Legenda/Legend: n = broj bolesnika number of patients; AB = antibiotici/antibiotics; * p < 0,01; ** p < 0,05

CD enterokolitis manifestovao se povisenom
temperaturom do 38° C (37-88,1%); lakom dijare-
jom (17-40,5%), umerenim bolovima u trbuhu
(26—61,9%) uz blagu nadutost (22—52,4%) (Grafi-
kon 1). Uporedivanjem navednih klini¢kih pare-
metara pri prijemu i nakon spovedenog lecenja,
zabelezen je povoljan klinicki odgovor kada je u
pitanju visina temperature (p = 0,012), broj i kon-
zistencija stolice (p = 0,213), bol u trbuhu (p = 0,162)
i osecaj nadutosti (p = 0,128).

Analizirane su vrednosti uobicajenih laborato-
rijskih parametara pri prijemu, tokom hospitaliza-
cije 1 pri otpustu. Vrednosti leukocita u perifernoj
krvi, CRP-a, uree i albumina su 5. dana lecenja po-
kazali statisticki znacajno poboljSanje (Tabela 2).

Rekuretna infekcija CD, nakon uspes$no spove-
dene terapije, zabelezena je kod 4 bolesnika od
ukupno 42 (9,5%). U jednom slucaju, do relapsa je
doslo usled ponovne upotrebe antibiotika u vezi sa
lecenjem komplikacija nastalih u sklopu osnovne
bolesti. Kod 3 bolesnika relaps se razvio nedelju
do mesec dana nakon otpusta. U svim slucajevima
spovedena je terapija vankomicinom u postepeno
snizavaju¢im dozama tokom 6 nedelja.

Diskusija

Incidencija infekcija CD kod hospitalizovanih
bolesnika je u stalnom porastu, a troskovi lecenja
se u Sjedinjenim Americkim Drzavama procenju-
ju na 3 milijarde dolara godisnje [2,10,12,13].
Aberra navodi da polna struktura nije u vezi sa
pojavom infekcije CD [2], §to potvrduju podaci
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Grafikon 1. Simptomi i znaci enterokolitisa ¢iji je uzro¢nik
Clostridium difficile

Graph 1. Symptoms and signs of Clostridium difficile entero-
colitis

Kale-Pradhana [14] i nasi rezultati (52,4% bolesni-
ka muskog pola), dok je Keller u svojoj studiji uo-
¢io dominaciju muskog pola (98%) [15]. Brojna
istrazivanja i nasi rezultati potvrduju da se infek-
cija CD cesce javlja kod starijih bolesnika, sa ko-
morbiditetom, kod prolongirane hospitalizacije i
prethodne upotrebe antibiotika [2,3,12,14—19].
Musher 1 saradnici su u prospektivnoj studiji,
koja je ukljucila 207 bolesnika sa CD enterokoliti-
som, kod 53% zabelezili poviSenu temperaturu (>
37,6° C), kod 83% dijareju, a kod 13% bolove u tr-
buhu [20]. Mi smo imali vise bolesnika sa povise-
nom temperaturom (88,1%) umerenim bolovima
(61,9%) 1 blagom distenzijom trbuha (52,4%), a
manje sa dijarejom (40,5%). Nakon spovedene te-
rapije zabelezen je povoljan klini¢ki odgovor kada

Tabela 2. Laboratorijski pokazatelji kod bolesnika sa entrokoltisom ¢iji je uzro¢nik Clostridium diffcile
Table 2. Laboratory findings in patients with enterocolitis caused by Clostridium difficle

Laboratorijski nalazi
Laboratory findings

l.dan/Day I 5.dan/Day 5  10. dan/Day 10
X (min-max) X (min-max) X (min-max)

Broj leukocita (4-10 x 10%/1)/Leukocytes (4-10 x 10°/1)
ALT (5-40 U/1)

AST (5-37 U/)

Albumini (35-45 g/1)/Albumins (35-45 g/l)

Ukupni proteini (60-80 g/1)/Total proteins (60-80 g/I)
Urea (2,5-7,5 mmol/I)

Kreatinin(30-127 pmol/l)/Creatinine (30-127 umol/I)
CRP (0,0-5,0 mg/1)

11,7 (3,41-32,6) 8,1 (9,13-15,4) * 7,9 (1,34-18,7) **

173 4-50) 24,2 (9-56) 30 (11-52)
20 (6-49) 34 (13-49) 26 (16-42)
31,9 (22-49) 27,6 (24-32) % 32,6 (24-41)
57,5(38-77) 513 (38-71) 56,5 (41-69)
6,6 (1,2-33,8) 7,03 (1,7-19,8) * 7 (1,7-25,2)

82,3 (32-256) 99,2 (36-194)
92,4 (3,4-307,8) 54,8 (3-116,9) *

106,6 (47-213)
274 (4,1-56.4)

Legenda/Legend: 5. dan/day * p<0,05 ; 10.dan/day ** p<0,05
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je u pitanju visina temperature, broj i konzistenci-
ja stolice, bol u trbuhu i osecaj nadutosti (p < 0,05).
Vrednosti leukocita u perifernoj krvi, CRP-a, uree
i albumina pokazali su statisticki znac¢ajno pobolj-
Sanje 5. dana hospitalizacije.

Najnoviji stavovi u terapijskom pristupu in-
fekcijama CD podrazumevaju primenu peroral-
nog metronidazola kod bolesnika sa lak§om kli-
nickom slikom. U sluc¢aju nepovoljnog terapijskog
odgovora kao i u tezim formama bolesti indikova-
na je primena peroralnog vankomicina [3,5,13,16—
18]. Kombinovana terapija (probiotik uz antibio-
tik) u nasem istrazivanju imala je 100% efikasnost.
U Musherovoj studiji, smrtni ishod je registrovan
u 27% slucajeva infekcije CD, a autori ga povezuju
sa prate¢im komorbiditetom [20]. Porede¢i efika-
snost suplementacije probiotika uz antibiotik, ne-
koliko studija je ukazalo na razli¢ito povoljne te-
rapijske efekte probiotskih bakterija (Lactobacillus,
Bifidobacterium, Saccharomyces) u mnogim crev-
nim oboljenjima [21-24]. Incidencija javljanja in-
fekcije CD je bila manja i dozno zavisna od upo-
trebe probiotika [25].

Relaps bolesti se prema navodima Aberra moze
ocekivati u vise od 27% slucajeva (bez probiotika)
i to u roku od 3 dana do 3 nedelje nakon zavrSene
terapije. Surawicz je randomiziranom kontrolisa-
nom studijom uocio znacajno smanjenje stope re-
lapsa davanjem visokih doza vankomicina uz pro-
biotik u poredenju sa antibiotikom bez probiotika.
Takode je utvrdio da je davanje probiotika uz ni-
ske doze metronidazola ili vankomicina bilo bez
statistickog znacaja kod pojave relapsa [2,25]. Ni-
ska stopa relapsa kod nasih bolesnika (9,5%) vero-
vatno je posledica lakse forme infekcije CD. Pre-

ma McFarlandu, upotreba antibiotika u kombina-
ciji sa probioticima pokazala se obecavaju¢om
kada je u pitanju smanjenje pojave relapsa, narocCi-
to u slucajevima sojeva Lactobacillus spp. i Saccha-
romyces boulardii [26].

Prema protokolu Evropskog drustva za klinic-
ku mikrobiologiju i infektivne bolesti (ESCMID)
nema dovoljno dokaza na osnovu kojih bi se pre-
porucio dodatak probiotika antibiotskoj terapiji.
Kao prilog tome, novode se studije koje su uocile
invazivni tok bolesti nakon upotrebe Saccharo-
myces boulardii kod imunokompromitovanih bo-
lesnika [18,20,22,27]. Medutim, naSe istrazivanje
pokazuje da je upotreba probiotika uz antibiotik
kod infekcija CD, imala povoljne klinicke efekte,
uz manju pojavu relapsa.

Zakljucak

Enetrokolitis ¢iji je uzro¢nik Clostridium diffici-
le cesce se javljao kod starijih bolesnika sa komor-
biditetom, prolongiranom hospitalizacijom i upotre-
bom antibiotika. Bolest se manifestovala srednje tes-
kom klinickom slikom. Primena antibiotika (van-
komicin, metronidazol) u uobicajenim dozama uz
probiotik koji je sadrzao kombinaciju sojeva (Lac-
tobacillus acidophilus Rosell-52, Lactobacillus rha-
mnosus Rosell-11 i Bifidobacterium longum Rosell-
175) imao je povoljan ucinak na tezinu klinicke sli-
ke i normalizaciju laboratorijskih parametara. Re-
kuretni enterokolitis koji prouzrokuje Clostridium
difficile nakon uspe$no spovedene terapije javila se
kod manjeg broja bolesnika. Nezeljena dejstva to-
kom primenjene terapije nisu zabelezena.
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Summary

Introduction. Diagnosing of foreign body aspiration in children
is often postponed. The aim of this study was to evaluate compli-
cations, clinical signs and radiological presentation of respiratory
illness arising from unrecognized foreign body aspiration in
pediatric population. Material and Methods. The study sample
consisted of 33 patients aged from one to 18 years who had un-
dergone bronchoscopy for foreign body removal over the 10
years’ period (from 2000 to 2010). Neither their parents nor the
pediatricians who had treated these patients before admission to
hospital recognized the acute aspiration event. All the children
were treated unsuccessfully for a period exceeding 10 days. The
retrospective analysis included the history of foreign body aspi-
ration, patients’ age, kind of aspirated foreign body, clinical
manifestations that led to hospitalization, radiographic findings
and the time lapse from the first symptoms to diagnosis proven
by endoscopic intervention. Results. The majority of the foreign
bodies were organic (93.93%). Broncho-obstructive syndrome,
which was the most frequent clinical presentation, was found in
18 (54.55%) patients; pneumonia was diagnosed in 10 (30.30%)
patients, four children were referred to hospital due to infiltrative
changes with acute broncho-obstructive syndrome and only one
child (3.03%) had persistent productive cough. Radiological
findings (chest X-rays) were pathological in all patients. Rigid
bronchoscopy was performed in 16 (48.49%) patients 10 days
after presenting the first symptoms of respiratory illness, in 6
(18.18%) patients within 10-21 days’ period and in 11 (33.33%)
patients 3 weeks after the first respiratory symptom. Conclu-
sion. Unrecognized foreign body aspiration results in various
clinical manifestations and non-responsiveness to the standard
therapy applied.

Key words: Foreign Bodies; Respiratory Aspiration; Radiolo-
gy; Signs and Symptoms

Introduction

Aspiration of foreign body (FB) into the respi-
ratory tract represents one of the leading causes of
death in childhood, especially in preschool chil-

Sazetak

Uvod. Dijagnoza aspiracije stranog tela u de¢jem uzrastu je
Cesto neprepoznata. Cilj rada je da se utvrde vrsta i ucestalost
komplikacija, odnosno klini¢ki znaci i radioloske karakteri-
stike respiratorne bolesti koja je posledica neprepozne aspira-
cije. Materijal i metode. Rad predstavlja retrospektivnu ana-
lizu istorija bolesti kod 33 deteta (1-18 god.) kojima je izvade-
no strano telo iz disajnog puta, u desetogodisnjem periodu
(2000—2010 god.). Svi pacijenti su bili leceni, bez uspeha, u
primarnoj zdravstvenoj zastiti, u periodu do 10 i viSe dana.
Akutnu aspiraciju nisu prepoznali ni roditelji kao i ni lekari
koji su le¢ili dete pre dolaska u bolnicu. Analizirani su sledeéi
podaci: distribucija pacijenata po uzrastu, vrsti aspiriranog
materijala, klinickim simptomima do hospitalizacije, radio-
loskom nalazu i vremenu koje je proteklo od pocetka ispolja-
vanja klinickih simptoma do ekstrakcije stranog tela. Rezul-
tati. Bronhoopstruktivni sindrom je bio najé¢es¢a klinicka
manifestacija kod 18 dece (54,55%), upala pluca kod 10 dece
(30,30%), Cetvoro dece (12,12%) primljeno je na lecenje zbog
infiltrativnih promena sa izrazenom bronhoopstrukcijom, a
samo jedno (3,03%) dete je imalo prolongirani produktivni
kasalj sa jutarnjim iskasljavanjem. Radioloski nalaz je bio po-
zitivan kod sve dece. Definitivna dijagnoza postavljena je
bronhoskopski. Kod 16 dece (48,49%) strano telo je ekstraho-
vano iz disajnih puteva u periodu od 10 dana od trenutka po-
jave prvih simptoma, kod 6 (18,18%) u periodu 10—21 dana, a
kod 11 dece (33,33%) nakon tri nedelje od pojave prvih simp-
toma. Zakljuéak. Previdena aspiracija stranog tela uzrok je
nastanka brojnih klini¢kih ispoljavanja i loSeg odgovora na
primenjenu terapiju.

Kljuéne reéi: Strana tela; Respiratorna aspiracija; Radiologi-
ja; Znaci i simptomi

dren. The highest incidence is recorded in children
aged from one to 3 years. The leading symptoms
in conditions after acute aspiration are sudden
cough, shortness of breath, suffocation and stridor
[1-16]. The signs of acute respiratory distress with

21000 Novi Sad, Hajduk Veljkova 10, E-mail:djudjat@gmail.com
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cyanosis can occur in certain, more severe cases,
in cases with a disproportion of diameter between
the respiratory pathway and the size of the foreign
body, or with the obstruction at the level of the up-
per portions of respiratory pathway and trachea.
Clinical manifestations and development of symp-
toms depend also on other factors such as the locali-
zation, size, nature of foreign body, time elapsed from
the moment of aspiration until the diagnosis is set, or
its extraction [2,6,9]. Most aspirations of foreign body
are clearly recognized on the basis of the typical
symptoms such as sudden cough with asphyxiation
in the child while eating, laughing or playing. In a
great number of cases aspirations happen in the
presence of a witness (other children or adults),
and then the foreign body is removed from the
respiratory tract on that same day, or during the
first days after aspiration. Problems arise when
aspirations of a foreign body are not recognized
because there are no witnesses to the event and
when acute symptoms subside and/or remain un-
recognized by other persons in the child’s surround-
ings. Symptoms of a respiratory illness result from
the complete or partial obstruction of respiratory
pathway, development of infection and subsequent
complications in the period ranging from a few
days to a few weeks. Clinical manifestations of un-
recognized aspiration can be very similar to clini-
cal manifestations of other conditions (asthma, vi-
rally induced wheezing, bronchiolitis, gastroesopha-
geal reflux etc.). As a result, children are very of-
ten treated unsuccessfully, numerous medications
are used (antibiotics, bronchodilators, systemic ster-
oids etc.), multidisciplinary approach is needed,
the final outcome is hospitalization due to compli-
cations and mortality of pediatric population. Mor-
bidity and mortality rate, as well as complications,
can be reduced by timely diagnosis and removal
of the foreign body in pediatric population [1,8,9].

The aim of this study was to evaluate the type
and frequency of complications, clinical signs and
radiological presentation of respiratory disease
arising from unrecognized FB aspiration in the
study sample over the period of ten years.

Material and Methods

This retrospective study included the analysis of
disease history and results of 33 children hospital-
ized at the Ward of Pulmonary Diseases, Institute
for Child and Youth Health Care of Vojvodina,
Novi Sad during the period from 2000 to 2010. The
characteristics of the study sample were as follows:

— Children aged from 6 months to 18 years,
regardless of gender

— Symptoms of respiratory disease lasting for
at least 10 days prior to hospitalization
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— Pediatric patients treated in primary care in
duration of 5 to 7 days.

— Children with clinical manifestations of bron-
cho obstructive syndrome treated with 32 agonists
and/or systemic steroids (non-responsive), and
children with clinical and radiological signs of
pneumonia treated with oral antibiotics (amoxicyl-
lin, amoxicyllin with clavulonic acid or cepha-
losporins), not responding to the treatment.

— Children admitted with no data of possible
aspiration or with sudden appearance of respirato-
ry symptoms, which would suggest possible aspi-
ration.

— Children admitted with diagnosis of recur-
rent obstructive bronchitis, pneumonia, asthma in
observation, prolonged whooping cough

Time elapsed from the first symptoms of respi-
ratory disease to the moment of extraction of for-
eign body was used as a criterion of the unrecog-
nized aspiration of a foreign body and it was 10 or
more days in the study sample.

The statistical analysis included the distribu-
tion by age groups (<12 months, 1-3 years, 3-7
years and >7 years), gender, nature of aspirated
material (organic or inorganic) and the time when
the foreign body was extracted (on admission, 10-
21 days, > 21 days).

Characteristic clinical manifestations were de-
termined according to the dominant symptoms as
well as the characteristics of radiological presen-
tation of unrecognized aspiration.

The radiological diagnostic procedures includ-
ed pulmonary chest X-ray (postero-anterior-posi-
tioning and lateral view) done for every child and
fluoroscopy done for some children.

Fluoroscopy was done in four children with
hyperinflation of either right or left lung/lobe in
order to obtain more precise localization of FB in
the respiratory pathways (left or right bronchi).
Radiological findings obtained from the patients’
records for each patient were used for interpreting
chest X-rays.

The final diagnosis was made based on endosco-
pic examination. Extraction of FB was done by rigid
”Karl Storz” bronchoscope under general anesthesia.

The Ethical committee of the Institute for
Child and Youth Health Care of Vojvodina ap-
proved this research, and all patients’ parents gave
their written consent to the data from their chil-
dren’s patient records being used in this study.

Results

Thirty-three patients with unrecognized aspira-
tion of FB were hospitalized during the study period.

According to Table 1, the problem of unrecog-
nized aspiration of FB is most frequent in children
aged from one to 3 years, i.e. in 26 (78.78%) pa-
tients of both genders alike in the study sample.
Regarding the age, the incidence of aspiration of
FB greatly decreases in pre-school and schoolchil-
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Table 1. Age and gender distribution
Tabela 1. Distribucija pacijenata po uzrastu i polu

Tenjovic¢ D, et al. Unrecognised foreign body aspiration

Age groups/Dobne grupe Male/Decaci Female/Devojcice Total/Ukupno %
< 12 months/< 12 meseci 1 1 6.07%

1-3 years/I-3 godina 13 13 78.78%

3-7 years/3-7 godina 4 12.12%

>7 years/>7 godina 1 3.03%
Total/Ukupno 18 (54.55%) 15 (45.45%) 33 (100%)

dren. Boys (54.55%) are hospitalized more often
than girls (45.45%).

Foreign bodies of organic origin (walnuts, seeds,
peanuts, popcorns etc) were removed in 31 cases
(93.93%), thus being the most frequently extracted
FB (Figure 1a). A foreign body of inorganic ori-
gin (a bead, plastic toy part) was found in only two
(6.07%) children of older age (Figure 1b).

Characteristics of clinical presentations of un-
recognized FB aspiration in our patients are shown
in Table 2.

The following clinical manifestations of unrec-
ognized aspiration of FB were observed:

1. Persistent wheezing (cough, dyspnoea,
lung squeaks) in 18 (54.55%) patients;

2. Bronchial obstruction accompanied by pul-
monary infection symptoms- fever, cough, tachy-
pnea and dyspnoea in 4 (12.12%) patients;

3. Slowly resolving pneumonias in 10
(30.30%) patients;

4. Isolated persistent cough with periodical
morning expectoration of purulent mucous in one
(3.03%) patient

All patients had cough as one of the symptoms
along with other clinical entities.

All patients had positive pulmonary X-ray
findings. Typical radiological changes in children
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Fig. 1. Samples of organic (a) and inorganic (b) foreign
bodies extracted from airways endoscopically
Slika 1. Uzorci endoskopskim putem ekstrahovanih organ-

skih (a) i neorganskih (b) stranih tela iz disajnih puteva

with unrecognized aspiration of FB in our re-
search included:

1. Hyperventilation (of either right or left lung/
lobe), in 4 (12.12%) children, patients with persist-
ent broncho obstructive symptoms (Figure 2a)

2. Infiltrative shadows in 10 (30.3%) patients
with pulmonary infection (Figure 2b)

3. Atelectases in 19 (57.58%) patients, with
symptoms of pneumonia and/or broncho obstruc-
tion (figure 2¢ and d).

The time lapse from the onset of first respira-
tory symptoms to bronchoscopic extraction of as-
pirated FB is variable. In 16 (48.49%) patients with
performed bronchoscopic extraction, the FB was
extracted from the respiratory pathways straight
upon hospital admission, i.e. after at least 10 days
since the beginning of illness and/or inadequate
response to the applied treatment in primary care.

Six (18.18%) patients underwent bronchoscopy
within the first 10 days of hospital admission, and
11 (33.33%) patients after 3 weeks (Table 3).

Almost one half of patients (48.49%) were di-
agnosed straight upon admission to hospital, while
the other half had the endoscopic intervention per-
formed after having been subjected to additional
non-invasive diagnostic procedures and/or alter-
native treatments.

Endoscopic examination revealed the presence of
FB, which was extracted in 32 (96.97%) patients,
and in one (3.03%) patient only extensive granula-
tions were found - presumably at the location of pre-
viously decomposed FB. Granulation tissue was
found in 17 (51.51%) patients, who had had a foreign
body for some time in the respiratory pathways.

Discussion

Little children have a specific way of swallow-
ing, which in combination with specific anatomy
of respiratory pathways as well as other factors
lead to the fact that this event can be life threaten-
ing [1,2]. Acute conditions are treated by endo-
scopic extraction, mostly at ear-nose and throat hos-
pital wards. Children who had aspirated a foreign
body but did not require emergency treatment in
the acute phase gradually develop symptoms of a
respiratory disease that are non-specific and are
common for most respiratory conditions. Complica-
tions are common and may result in sequelae caus-
ing damage to the respiratory pathways and lungs.
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Table 2. Clinical presentations of unrecognized foreign body aspiration
Tabela 2. Karakteristike klinicke prezentacije neprepoznate aspiracije

Clinical manifestations/symptoms/Klinicka slika/simptomi Number/Broj %
Persistent wheezing/Perzistirajuci vizing 18 54.55%
Broncho obstrucj[.ion + pneumqnia symptoms 4 12.12%
Bronhoopstrukcija + simptomi plu¢ne infekcije

Persistent pneumonia/Perzistirajuca pneumonija 10 30.30%
Persistent cough/Perzistirajuci kasalj 1 3.03%
Total/Ukupno 33 100%

The size of FB, its nature and localization in-
fluence the clinical appearance of symptoms at
onset, their order in which they arise, and the clin-
ical severity [1-16]. Timely diagnosis of aspiration
is invaluable, bearing in mind that the length in
which a FB stays in the trachebronchial branches
is proportional to the severity of complications.
According to the relevant literature data, 2-23% of
respiratory symptoms of unknown etiology are to
be assigned to unrecognized FB residing in the
respiratory pathway longer than a month [17,18].
Bearing in mind all stated, timely diagnosis is of
vital importance to all practitioners dealing with
pediatric patients.

The patients from this study sample were hos-
pitalized due to unclear anamnesis. In addition,
there was no suspicion of the possibility of aspira-
tion so it was diagnosed with delay, with the re-
sulting development of bronchiectasis in one
(3.03%) patient. The expression ~unrecognized as-
piration” has a variety of definitions, such as time
of a foreign body staying in the respiratory path-
way for 24 hours following the aspiration [6,7], or
for more than 48 hours [8] or over 72 hours [9,10],
which is a relatively short period in comparison to
the time we have considered.

Recognition of clinical characteristics of FB
aspiration, especially in children presents a prob-
lem even in the countries with highly developed
medical care; according to different authors, 17-
69% of patients are diagnosed after the first week
following the event [3.,4].

Similar results were published by other authors.
A group of authors from Turkey had 28 patients
over a period of 9 years (21.8% of all FB aspira-
tions). Their patients had the diagnosis made and
the extraction of FB done more than one month
after the aspiration [5]. Shlizerman et al. observed
a study sample consisting of 136 patients with FB
in the respiratory pathways in the period from
1994 to 2004 and they diagnosed aspiration in 19
patients (14%) with symptoms present for more
than 7 days [1]. As seen in literature, the percent-
age of children in whom the moment of aspiration
goes unnoticed, or the cause of symptoms is un-
recognized is relatively high.

In our study sample, the highest number of as-
pirations was recorded in the age group from one
to 3 years, i.e. in 26 (78.78%) children. This result

corresponds to the results of other authors [1-16].
The reasons are anatomical and functional charac-
teristics of the age (children have neither molars
nor premolars so they have difficulties in chew-
ing, and the acts of swallowing and breathing are
coordinated to a lesser extent). In addition, chil-
dren in this phase of development get familiarized
with the shapes and tastes of the objects around
them by putting them into the mouth [2,6,11].
Regarding the distribution of aspiration events
by gender, it is similar for both girls and boys es-
pecially in children aged 1-3. When the whole
group of subjects is observed, the boys are found
to have experienced the higher number of FB as-
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Fig. 2. Chest X-ray findings in children with unrecogni-
zed foreign body aspiration: hyperinflation of the left lung
(a), right-sided pneumonia paracardially and basally (b),
atelectasis of the right upper lobe (c - complete, d - se-
gmental)

Slika 2. Radiografski nalazi na plu¢ima dece sa neprepo-
znatom aspiracijom stranog tela: hiperinflacija levog plu-
¢a (a), desnostrana pneumonija parakardijalno i bazalno
(b), atelektaza u desnom gornjem pluénom lobusu (¢ —
kompletna, d — segmentna)

pirations than the girls 18 (54.55%) vs. 15 (45.45%),
which is also in accordance with the findings of
other authors [1,2,4,6-16]. Aspiration of organic
vs. inorganic matter is more common in children,
which also corresponds to our findings 31 (93.93%)
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Table 3. Time of FB extraction
Tabela 3. Vreme ekstrakcije stranog tela

Tenjovic¢ D, et al. Unrecognised foreign body aspiration

Time of bronchoscopy extraction/Vreme bronhoskoske ekstrakcije

Total number/Ukupno dece (%)

First day of hospitalization (symptoms lasting up to 10days)

Prvi dan hospitalizacije (simptomi do 10 dana)

First 10 days of hospitalization (symptoms lasting 10 to 20 days)
U prvih 10 dana hospitalizacije ( simptomi 10 - 20 dana)

After 20 days of hospitalization (symptoms > 4 weeks)

Nakon 20 dana ispitivanja (simptomi > 4 nedelje)
Total/Ukupno

16 (48,49%)
6 (18,18%)

11 (33,33%)
33 (100%)

vs. two (6.07%). Organic foreign bodies cause local
inflammatory response with a relatively fast devel-
opment of complications and appearance of clinical
symptoms common also to other respiratory condi-
tions. Inorganic foreign bodies can be clinically si-
lent through a longer period. Besides, in case of as-
piration of an inorganic FB, clinical course of ill-
ness prior to diagnose can be very variable with in-
terchanging periods of good physiological, clinical
and radiological findings and the ones correspond-
ing to various respiratory conditions [19].

Prolonged presence of FB in the respiratory
pathways caused a significant reaction of the sur-
rounding tissues — 51.51% of the patients devel-
oped granulations with significant production of
mucous and purulent secretion. Tokar et al. obtained
similar results (66.7%) in their study [9].

Cough was a predominant symptom accompa-
nying broncho obstruction in all subjects, except for
one patient who had only this symptom. In litera-
ture, cough is present in 30.9% to 92.6% of patients
[1,5,6,9,10,13,14]. In most cases cough was accom-
panied by symptoms of broncho obstruction,
which was treated by long-term application of
bronchodilators in primary care. Children present-
ing persistent wheezing were the candidates for
further diagnostics in order to prove the presence
of asthma. Other authors also reported a high inci-
dence of broncho obstructive symptoms in chil-
dren with unrecognized aspiration, which were of-
ten described as one-sided wheezing [1,11].

Accompanying persistent broncho obstructive
symptoms, or persistent cough, pathological aus-
cultatory findings (late inspiratory crepitations
and/or shortness of breath, with the symptoms of
infection of the lower respiratory pathways not re-
sponding to the therapy), were often a reason to
perform a bronchoscopic examination in case stud-
ies dealing with unrecognized aspiration. The
number of children with clinical signs of pneumo-
nia or radiological changes corresponding to infil-
trative shadows went from 37-59.3% [3,9,12].

Even though numerous imaging methods are rec-
ommended in diagnosing foreign bodies (ultrasound,
lung computed tomography, xeroradiography), these
are still not routine procedures. When diagnosing as-
piration, the most useful method is lung X-rays (pos-
tero-anterior, lateral and antero-posterior X-rays
chest in left or right lateral decubitus with patient po-

sitioned onto the affected side). None of the patients
in our series had physiological radiological findings,
probably because the unrecognized prolonged pres-
ence of the FB in the respiratory pathway was used
as a criterion for unrecognized aspiration. The char-
acteristics of radiological finding depend not only on
the prolonged stay of a foreign body in the respirato-
ry pathway but also on its properties. Unnoticed for-
eign bodies are usually located in either of the main
bronchi, and fewer are localized in segmental bron-
chi. As seen in our results, the majority of patients
(57.58%) had vast radiological changes such as pneu-
monic and atelectatic shadows resulting not only
from the placement of a foreign body in the respira-
tory pathway but also from inflammatory changes
that led to worsening of ventilatory capacity of the
specific lung portion, infection and complications.
Lung hyperinflation (unilateral, localized) was no-
ticed in only 4 patients (12,12%). Tokar et al pub-
lished similar results [9]. Lung hyperinflation was
more often reported by other authors in the group of
children who had FB residing in respiratory pathway
for a period exceeding one month; Mallik in 39.2%
and Karakoc in 37.5% of patients [3,12]. Radiologi-
cal finding in the unrecognized aspiration of FB can
also be physiological [7].

Considering literature and clinical experience
gained in treating patients of this pathology over
many years, and bearing in mind serious complica-
tions that can arise out of unrecognized aspiration, it
is necessary to educate all levels of community in an
understandable and accessible way. Newspaper arti-
cles, audiovisual media, educative courses in pediat-
ric care, education of parents and guardians, educa-
tion in schools in order to recognize the symptoms
of FB aspiration in bronchi and necessity of prompt
reaction and its extraction would lead to fewer com-
plications and better prospects [15,16,20]. Conse-
quently, there would be a decrease in a foreign body
aspiration as a contributing factor to the morbidity
and mortality rate in children in Vojvodina and other
parts of Serbia [21,22]. Morbidity and mortality
could also be reduced by emphasizing the necessity
to postpone the introduction of nuts (walnuts, hazel-
nuts, almonds) into nutrition of infants and small
children until their much older age. The same sig-
nificance can be attributed to the removal of inap-
propriate toys and other small objects out of reach of
children as well as to printing toy declarations and
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warnings on products intended for children use, stat-
ing the hazard of aspiration, which should be done
by manufacturers. Such a campaign in educating
parents, guardians, family and public was conducted
in Israel from 2000 to 2004. The results of this cam-
paign contributed to a significant decrease in mor-
bidity and mortality caused by aspiration of FB [16].
We did not state the overall number of hospital-
ized cases admitted under diagnosis of aspiration of
FB (suspected or confirmed). These patients had
the extraction performed very soon after the aspira-
tion event mostly at the Ear Nose and Throat De-
partment and to a lesser extent at the pulmonary
ward of pediatric department. This intervention
was delayed in some cases because it had taken
time to get the written consent for bronchoscopy.
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Conclusion

Unrecognized aspiration of foreign body is still a
significant cause of morbidity and mortality in the
youngest age group of up to 3 years. Even though
there is extensive literature and seminars regarding
the subject, the pathology often remains unrecog-
nized, and undiagnosed in pediatric care. Anamne-
sis proved to be vital to making correct diagnostic
decisions. Inadequate response to the therapy ap-
plied, deteriorating condition of the patient and per-
sistence of pathological findings should raise suspi-
cion of the presence of foreign body in the respira-
tory pathway. Clinical manifestations are atypical,
and radiological findings do not have to be patho-
logical or can vary in time. Prevention of foreign
body aspiration is an imperative to health care sys-
tem, which can be achieved by raising awareness
and conducting educative programs and workshops
through all levels of society.
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Sazetak

Uvod. Osteoporoza je sistemska bolest skeleta koju karakterise
progresivni gubitak koStane gustine, koja je sa godinama starosti
pracena mnogobrojnim komplikacijama. Epidemiologija. Izracu-
nato je da je 2010. godine u svetu bilo 25% Zena i 4% muskaraca
starijih od 50 godina sa osteoporozom. Pretpostavlja se da ¢e se na
svakih deset godina u 21. veku broj obolelih uvecavati za 30%.
Mnogo je razloga za to — svetska populacija postaje sve starija,
ishrana sve siromas$nija vitaminima i mineralima a fizicka aktiv-
nost je sve manja. Kvalitet i kvantitet koStanog tkiva. Kosti u ra-
zvoju mnogo bolje odgovaraju na mehanicko opterecenje i fiziCku
aktivnost nego zrele kosti. To ukazuje da vezbanje u ranom detinj-
stvu moze biti vazan faktor u prevenciji osteoporoze u kasnijem
zivotu. Vazno je napomenuti i da kvalitet kosti koji se postigao
vezbanjem ne moze trajno da se odrzava ukoliko se to ne podrzava
fiziCkom aktivnosti kasnije u zivotu. Adaptirana fizicka aktiv-
nost predstavlja individualno prilagodenu fizi¢ku aktivnost prema
psihosomatskim moguénostima osobe kao i prema cilju koji treba
da se postigne. Primenjiva je u svakom zivotnom dobu sa ciljem
odrzavanja ¢vrste kosti i smanjenja rizika za prelom kosti. Adapti-
rana fizicka aktivnost razli¢ita je za muskarce i Zene, za razlicito
zivotno doba, kao i za pojedine osobe. Aerobne vezbe, koje dovode
do ubrzanja disanja, ubrzanog rada srca i lakog znojenja, vezbe sa
opterecenjem i vezbe protiv otpora — sa istezanjem elasticnih tra-
ka, za ruke, noge i trup dokazano povecavaju kosStanu gustinu i
popravljaju ¢vrstinu kosti. Vezbe koordinacije i balansa vazne su u
individualnom programu vezbanja. Objasnjenje dejstva adaptirane
fizike aktivnosti je osnova za teoriju kontrole i modulacije gubit-
ka koStane gustine, miSi¢ne snage, koordinacije i balansa. Fizicka
aktivnost veoma efikasno smanjuje nivo sklerostina za koji znamo
da je inhibitor kostane izgradnje. Isto tako, fizi¢ki trening podize
nivo faktora rasta sli¢nog insulinu, $to ima veoma dobar pozitivni
efekat na formiranje kosti. Zaklju¢ak. Adaptirana fizicka aktiv-
nost ima za cilj §to bolju izgradnju kosti u mladosti, u odraslom
dobu oc¢uvanje koStane mase, a u starosti spre¢avanje gubitka ko-
sti, smanjenje rizika od pada kao i rizika za nastanak preloma, od-
nosno da prouzrokovanu onesposobljenost svede na minimum i
poboljsa kvalitet Zivota.

Kljuéne reéi: Fizicka aktivnost; Osteoporoza + terapija; Osteopo-
roza + prevencija i1 kontrola; Gustina kosti; Insulinu slican faktor
rasta I; Adolescent; Dete; Postura; Sedeci nacin zivota

Summary

Introduction. Osteoporosis, a disease characterized by the progre-
ssive loss of bone tissue, is one of the most common complications
of aging. Epidemiology. According to some calculations, there
were 25% of women and 4% of men older than 50 years with osteo-
porosis in the world in 2010. It is assumed that the number of pati-
ents with osteoporosis will increase by 30% in every 10 years in the
215 century. There are many reasons for that: the world’s population
is growing older, diet is getting poorer in vitamins and minerals and
physical activity is decreasing. The Quality and Quantity of Bone
Tissue. Developing bones are much more responsive to mechanical
loading and physical activity than mature bones. This suggests that
training in early childhood may be an important factor in the pre-
vention of osteoporosis in later life. It is important to note that the
quality of bone achieved by training at younger age cannot be main-
tained permanently if it is not supported by physical activity later in
life. Adapted physical activity represents physical activity indivi-
dually tailored according to the psychosomatic capabilities of a per-
son and the goal to be achieved. It can be applied at any age in order
to maintain strong bones and reduce the risk of fracture. Adapted
physical activity is different for men and women, for different age,
as well as for the individuals. Aerobic exercises, which lead to an
acceleration of breathing, increased heart rate and mild perspiration,
as well as resistance exercises and exercises against resistance done
by stretching elastic bands, for hands, legs and torso have been pro-
ven to increase bone density and improve bone strength. Coordina-
tion and balance exercises are important in an individual workout
program. An explanation of the action of adapted physical activity
is the basis for the theory of control and modulation of bone loss,
muscle strength, coordination and balance. Physical activity is very
effective in reducing sclerostin, which is known to inhibit bone for-
mation. In addition, physical training enhances the levels of insulin-
like growth factor, which has a very positive effect on bone formati-
on. Conclusion. The aim of adapted physical activity is to improve
bone formation in youngsters, to preserve the bone mass in adults
and to prevent the bone loss in the elderly thus reducing the risk of
falls and resulting fractures; in other words, to minimize the disabi-
lity caused by fractures and improve the quality of life.

Key words: Exercise; Osteoporosis + therapy; Osteoporosis +
prevention&control; Bone Density; Insulin-Like Growth Factor
I; Adolescent; Child; Postural Balance; Sedentary Lifestyle
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Uvod

Osteoporoza kao progresivno sistemsko meta-
bolicko oboljenje skeletnog sistema, nastaje kada
pod uticajem razlicitih faktora dode do poremecaja
skeletne homeostaze [1]. Tokom detinjstva i ranog
adultnog perioda, formiranje prevazilazi razgrad-
nju kosti, tako da se kostana gustina povecava i do-
stize svoj maksimum izmedu 25-30 godina Zzivota,
Sto se odrzava do menopauze odnosno klimaksa
[2]. Fizicka aktivnost dokazano igra znacajnu ulogu
u povecanju koStane mase tokom detinjstva i rane
adolescencije [3,4]. Nakon 35—40. godine Zivota re-
sorpcija se ubrzava i prevazilazi kostano formira-
nje, tako da se gustina kosti smanjuje i moze dove-
sti do razvoja osteoporoze. Adaptirana fizicka ak-
tivnost doprinosi odrzavanju kostane mase tokom
ovog perioda, a kod starijih osoba usporava gubitak
kosti 1 utice na smanjenje rizika od preloma [5].

Ovo oboljenje se Cesto javlja u svom asimptomat-
skom obliku kao ,,klini¢ki nema bolest” ili ,,tihi krad-
ljivac kostiju”, ali se u drugom obliku ispoljava sa
prelomima kostiju i intenzivnim bolom. Upravo taj
drugi oblik ispoljavanja osteoporoze doprineo je ra-
svetljavanju socioekonomskog znacaja oboljenja i fo-
kusirao nacionalnu zdravstvenu politiku kako u prav-
cu primarne prevencije nastanka osteoporoze, tako i
u pravcu sekundarne 1 tercijarne prevencije pada i na-
stanka osteoporoticnih preloma [6].

Kada se dijagnostikuje osteoporoza, treba spro-
vesti edukaciju pravilnih pokreta tela radi spreca-
vanja pada i povredivanja [7]:

— kako podizati predmete sa poda bez savija-
nja leda;

— kako se kretati bez uvrtanja ki¢me;

— primeniti mere za preveniranje padanja kod
kuce, na poslu, kao i pri kretanju;

— koje se vezbe mogu bezbedno raditi i

— traziti pomo¢ za podizanje teskih predmeta
ili za penjanje.

Epidemiologija

Osteoporoza je toliko rasireno oboljenje da
predstavlja zdravstveni problem globalnih razme-
ra [1,2]. Najcesce se javlja:

— kod Zena nakon menopauze (postmenopau-
zalna osteoporoza),

— osoba oba pola starijih od 65 godina (senilna
osteoporoza) i

— osoba koje imaju pridruzene bolesti ili uzi-
maju lekove koji uticu na metabolizam koStanog
tkiva (sekundarna osteoporoza).

Izracunato je da je 2010. godine u svetu bilo 25%
zena 1 4% muskaraca starijih od 50 godina sa osteo-
porozom [5]. Pretpostavlja se da ¢e se na svakih de-
set godina u 21. veku broj obolelih uvecavati za 30%.
Mnogo je razloga za to — svetska populacija postaje
sve starija, ishrana sve siromasnija vitaminima i mi-
neralima a fiziCka aktivnost je sve manja.

Najces¢i prelomi osteoporoticne geneze do 70.
godine zivota su prelomi ki¢menih prsljenova a ve-
rovatno¢a njihovog nastanka kod Zena posle 50.
godine zivota je 40%, prevalencija je oko 24%.
Vertebralni prelomi Cesto nastaju i bez pada to-
kom uobicajenih dnevnih aktivnosti. Mogu se pred-
videti ukoliko postoji znacajno smanjenje telesne
visine za 4-5 cm, kifoza pra¢ena naglo nastalim
akutnim bolom, ali su naj¢esc¢e asimptomatski [5].
Vertebralni prelom predstavlja prediktor poveca-
nja rizika od nastanka novog vertebralnog prelo-
ma za 4-5 puta, od preloma vrata butne kosti 2-3
puta, od preloma podlaktice i drugih preloma za
1-2 puta. Posle 70. godine Zivota javljaju se neverte-
bralni prelomi, a posebno prelomi kuka [8]. Za ra-
zliku od vertebralnih preloma, oni su posledica
pada i praceni su bolom, poremecajem pokretljivo-
sti 1 deformacijama. Najteze posledice ima prelom
kuka, jer 24% ovih osoba umire u prvoj godini po-
sle preloma zbog komplikacija, najve¢i broj ostaju
invalidi, a manje od 20% bolesnika se potpuno opo-
ravi [9]. Najvazniji prediktor vertebralnih fraktura
je smanjenje kostane gustine, za razliku od neverte-
bralnih fraktura, kod kojih je sklonost padovima
podjednako vazan prediktor. I na koStanu gustinu i
na sklonost padovima mozemo preventivno delova-
ti adaptiranom fizickom aktivnoscu.

Kvalitet i kvantitet kosStanog tkiva

Kosti u razvoju mnogo bolje odgovaraju na me-
hanicko opterecenje i fizicku aktivnost nego zrele
kosti. To ukazuje da vezbanje u ranom djetinjstvu
moze biti vazan faktor u prevenciji osteoporoze u
kasnijem zivotu [3]. Smatra se da su vezbe koje uti-
¢u na sagorevanje masti (antigravitacione, uspravan
polozaj tela, npr. hodanje) i vezbe snage (kao $to su
vezbe sa tegovima, gimnastika, fudbal i odbojka)
najefikasnije u unapredenju prirasta kostane mase
ukoliko se zapoc¢ne sa vezbanjem u periodu puber-
teta [4,10]. VaZno je napomenuti i da kvalitet kosti
koji se postigao vezbanjem ne moZze trajno da se
odrzava ukoliko se to ne podrzava fizickom aktiv-
nosti kasnije u zivotu [11].

Nakon 40. godine zivota koStana masa se sma-
njuje oko 0,5% godisnje, bez obzira na pol ili rasu.
Na ovo uti¢u faktori kao $to su genetika, ishrana,
hormonski status, uobicajene fizicke aktvnosti. To
otezava procenu u kojoj meri je gubitak kosti neiz-
bezna posledica procesa starenja [4].

Gubitak koStane mase se javlja brze ukoliko
nema nikakvog optere¢enja na kost. Problem sta-
rijih osoba je taj Sto teSko mogu nastaviti sa aktiv-
nostima koje bi pruzile adekvatno opterecenje kako
bi se odrzala koStana masa [12]. Adaptirana fizic-
ka aktivnost, umerenog do srednjeg intenziteta,
kod Zena starosti izmedu 65 i 75 godina moze do-
vesti do poboljSanja miSi¢ne snage, Sto ¢e uticati i
na poboljsanje kvaliteta kosti. Kohrt i saradnici
[13] pokazali su da je kod starijih osoba zdravlje
kosti u vezi sa intenzitetom i sa koli¢inom fizicke
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aktivnosti. Kod muskaraca zdravlje kosti je blisko
vezano sa dnevnim trajanjem fizicke aktivnosti
umerenog intenziteta. Kod Zena je u vezi sa brojem
koraka u toku dana (preporuka za starije osobe je
vise od 7 000 koraka u toku dana). Za starije ljude,
Cak 1 spora Setnja u trajanju od 1 sat, koja inace
predstavlja nizak nivo fizicke aktivnosti, moze po-
zitivno delovati na kvalitet kostiju.

Adaptirana fizicka aktivnost

Adaptirana fizicka aktivnost predstavlja indivi-
dualno prilagodenu fizicku aktivnost kako prema
psihosomatskim moguénostima osobe tako i prema
cilju koji treba da se postigne [14]. Primenjiva je u
svakom zivotnom dobu sa ciljem kako odrzavanja
¢vrste kosti tako i smanjenja mogucnosti preloma.
Adaptirana fizicka aktivnost je razlic¢ita za muskar-
ce 1 zene, za razlicito zivotno doba, kao i za pojedi-
ne osobe [15].

Pre pocetka primene fizicke aktivnosti vazno je
obaviti temeljan lekarski pregled da se utvrdi koje
se vezbe mogu bezbedno primeniti. Ne postoji re-
zim vezbanja koji je najbolji za sve osobe sa osteo-
porozom. Rezim vezbi treba da bude individualno
prilagoden na osnovu medicinske procene: rizika
za prelom, miSi¢ne snage, obima pokreta, nivoa fi-
zicke aktivnosti, sposobnosti, hoda i balansa [16].

Fizicka aktivnost veoma efikasno smanjuje nivo
sklerostina za koji znamo da je inhibitor kostane
izgradnje. Isto tako, podize nivo faktora rasta slic-
nog insulinu (IGF-1), $to ima veoma dobar pozi-
tivni efekat na formiranje kosti.

Aerobne vezbe, koje dovode do ubrzanja disanja,
ubrzanog rada srca i lakog znojenja, vezbe sa opte-
recenjem 1 vezbe protiv otpora — sa istezanjem ela-
sti¢nih traka, za ruke, noge i trup dokazano poveca-
vaju kostanu gustinu i popravljaju ¢vrstinu kosti.

Vezbe koordinacije i balansa su vazne u indivi-
dualnom programu vezbanja. Znac¢ajno poboljSanje
dobija se posle 15 nedelja vezbanja taj Cija, sa seri-
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jom sporih, umerenih i kontinuiranih pokreta. Po-
godne su za starije osobe i pomazu im da ojacaju
miSice, poboljSaju balans i koncentraciju [17].

Glavni cilj vezbanja kod Zena u postmenopauzi
je da se poveca misi¢na masa, poboljSaju parame-
tri misi¢ne funkcije — snaga i balans, koji su vazni
faktori rizika za pad i nezavisno od koStane gusti-
ne, faktori rizika za prelom [18]. VeZbe jaCanja mi-
Sica obavljaju se elasticnim trakama, maSinama,
tegovima 1 drugim izometrijskim vezbama.

U poslednje vreme adaptirane fizicke vezbe se
posebno fokusiraju na korekciju posturalnog dis-
balansa, naro€ito na korekciju hiperkifoze, zbog
sedenternog nacina zivljenja 1 slabljenja misica ek-
stenzora trupa [15]. Sprovode se individualno, do-
zirano uz postepeno povecanje opterecenja, uz iz-
begavanje dinamickih vezbi za trbusne misice,
naglo ustajanje iz sedeCeg poloZaja i preterano sa-
vijanje trupa, pokreti uvrtan]a kao i vezbe sa na-
glim povlacenjem ili opterecenjem velikom silom
koje mogu dovesti do preloma prsljena [19].

Na kraju potrebno je istaci da je veoma vazno
podizanje svesti osoba u odnosu na potrebu prime-
ne svakodnevne kontinuirane adaptirane fizicke
aktivnosti, kako bi se odrzalo postignuto poveca-
nje kosStane mase, misi¢ne snage, balansa i koordi-
nacije pokreta, sve sa ciljem postizanja adekvat-
nog kvaliteta zivota [20].

Zakljucak

Ukazujuéi na ozbiljnost zdravstveno-ekonom-
skog aspekta osteoporoze, razumljiva je borba za
jace, gusce, ¢vrsce 1 kvalitetnije kosti, koja traje to-
kom celog Zivota. Adaptirana fizicka aktivnost ima
za cilj §to bolju izgradnju kosti u mladosti, u odra-
slom dobu o¢uvanje kostane mase, a u starosti spre-
Cavanje gubitka kosti, smanjenje rizika od pada kao
i rizika za nastanak preloma odnosno da prouzro-
kovanu onesposobljenost svede na minimum i po-
boljsa kvalitet Zivota.
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Sazetak

Uvod. Primena elektrokardiograma kod sportista kao rutinske
skrining metode za dijagnostikovanje potencijalno opasnih
kardiovaskularnih oboljenja jo$ uvek je predmet debate. Pre-
ma preporukama Evropskog udruzenja kardiologa primena
ove metode kod sportista je obavezno, dok prema preporuka-
ma Americke asocijacije za srce nije, ve¢ se insistira na de-
taljnoj li€noj i porodi¢noj anamnezi i fizikalnom pregledu.
Klasifikacija promena elektrokardiograma kod sportista.
Prema klasifikaciji Evropskog udruzenja kardiologa, podelje-
ne su u dve grupe: a) uobicajene (fizioloske) koje su povezane
sa fizickim treningom, b) neuobicajene (potencijalno klinicki
znacajne) koje nisu u vezi sa njim. Iznenadna sréana smrt
kod sportista. Najc¢esc¢i uzroci su hipertrofijska kardiomiopa-
tija 1 kongenitalne anomalije koronarnih arterija; ostali uzroci
se samo sporadi¢no nalaze na obdukciji. FizioloSke promene
elektrokardiograma kod sportista. Kod sportista bez simp-
toma su Ceste i ne zahtevaju dalje ispitivanje. Obuhvataju sle-
dece nalaze: sinusnu bradikardiju, atrioventrikularne blokove
I stepena i II stepena — Wenkebach, izolovano uvecanje QRS
voltaze, inkompletni blok desne grane Hisovog snopa, ranu
repolarizaciju. Potencijalno patoloske promene elektrokar-
diograma kod sportista. Nisu uobicajene ali predstavljaju
alarm da se pristupi daljem ispitivanju sa ciljem dijagnostiko-
vanja kardiovaskularnog oboljenja i sprecavanja iznenadne
sr¢ane smrti. Obuhvataju: inverziju T-talasa, depresiju ST se-
gmenta, kompletni blok desne ili leve grane Hisovog snopa,
sindrom preekscitacije pretkomora — WPW, prolongirani QT
interval, skraceni QT interval, nalaz slican Brugadinom sin-
dromu. Zakljuéak. Ukljucivanje snimanja elektrokardiogra-
ma u skrining program kod sportista povecava senzitivnost
pregleda i moze pomoc¢i u otkrivanju kardiovaskularnih obo-
ljenja bez simptoma koja mogu biti uzrok iznenadne sréane
smrti. Nalaz opisanih potencijalno patoloskih promena kod
sportista zahteva poseban oprez i dalju evaluaciju.

Kljuéne reci: Sportsko srce; Elektrokardiografija; Sportisti;
Dijagnoza; Skrining; Iznenadna sréana smrt

Uvod

O upotrebi elektrokardiograma (EKG) kao skri-
ning metode pre aktivnog bavljenja sportom posto-

Summary

Introduction. The use of electrocardiogram in athletes as a rou-
tine screening method for diagnosing potentially dangerous car-
diovascular diseases is still an issue of debate. According to the
guidelines of the European Society of Cardiology, the recording
of electrocardiogram is necessary in all athletes as a screening
method, whereas the guidelines of the American Heart Associa-
tion do not necessitate an electrocardiogram as a screening
method and they insist on detailed personal and family history
and clinical examination. Classification of clectrocardiogram
changes in athletes. According to the classification of the Euro-
pean Society of Cardiology, electrocardiogram changes in ath-
letes are divided into two groups: a) usual (physiological) that are
connected with training; b) unusual (potentially clinically rele-
vant) that are not connected with training. Sudden cardiac
death in athletes. The most frequent causes include hypertroph-
ic cardiomyopathy and congenital coronary artery anomalies,
while others may be found only sporadically at autopsy. Physio-
logical electrocardiogram changes are frequent in asympto-
matic athletes and they do not require further assessment. They
include sinus bradycardia, atrioventricular blocks of I and II de-
gree — Wenkebach, isolated increased QRS voltage, incomplete
right bundle branch block and early repolarization. Potentially
pathological electrocardiogram changes in athletes are not
frequent but they are alarming and they urge further assessment
to diagnose the underlying cardiovascular disease as well as the
prevention of sudden cardiac death. They include: T wave inver-
sion, ST segment depression, complete right or left bundle branch
block, atrial pre-excitation syndrome-WPW, long QT interval,
short QT interval, Brugada like electrocardiogram finding. Con-
clusion. Introduction of electrocardiogram recording into the
screening protocol in athletes increases the sensitivity of evalua-
tion and may help to discover asymptomatic cardiovascular di-
seases that may cause sudden cardiac death. Special attention and
further assessment are required when the above potentially patho-
logical electrocardiogram changes are found in athletes.
Keywords: Cardiomegaly, Exercise Induced; Electrocardio-
graphy; Athletes; Diagnosis; Mass Screening; Death, Sudden,
Cardiac

je 1 dalje brojne kontroverze. Do sada nije postignut
konsenzus o identifikovanju i stratifikovanju spor-
tista koji su u riziku od iznenadne sréane smrti [1].
Medutim, trenutno postoje dva aktuelna meduna-
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Skracenice
LK — leva komora
EKG — elektrokardiogram
HCM - hipertrofijska kardiomiopatija
AV — atrioventrikularni
PLH — prednji levi hemiblok

rodna skrining protokola (preporuke) koji se bave
prevencijom iznenadne sr¢ane smrti kod sportista.
Prema preporukama Americkog udruzenja kardio-
loga EKG nije obavezan deo pregleda sportista, ve¢
se insistira na detaljnoj li¢noj i porodi¢noj anamne-
zi, uz fizikalni pregled [2]. Nasuprot tome, prepo-
ruke Evropskog udruzenja kardiologa savetuju sve-
obuhvatan fizikalni pregled sa posebnim osvrtom
na kardiolo§ku anamnezu pre takmicenja svake dve
godine, kao 1 dinamicke testove za procenu sréane
funkcije ukljucujuci i EKG [3].

Rezultati velike opservacione italijanske studije
incidencije iznenadne src¢ane smrti kod sportista to-
kom dvadesetpetogodiSnjeg perioda pracenja (1979—
2004) pokazali su znacajan pad stope mortaliteta na-
kon uvodenja obaveznog EKG-a u okviru skrining
programa (1982. godine). Godisnja incidencija izne-
nadne sr¢ane smrti kod sportista umanjena je za cak
89%, sa 3,6/100 000 u periodu pre obaveznog EKG-a
skrininga (1979—1981) na 0,4/100 000 u periodu posle
obaveznog EKG skrininga (1994-2003), sugeriSuci
veliki znacaj EKG za sprecavanje iznenadne sréane
smrti sportista [4].

Ovaj rad predstavlja sistematski pregled litera-
ture 1 nasih iskustava u ovoj oblasti. S obzirom da
se na naSim medicinskim fakultetima jos uvek zna-
¢ajnije ne izucava sportska medicina, smatramo da
nasi lekari nisu dovoljno upoznati sa ovom izuzet-
no vaznom problematikom, posebno imajuci u vidu
veliki broj osoba koje se bave sportom (profesional-
ni i rekreativni sportisti, sportisti veterani, ucenici i
studenti na nastavi fiskulture). Stoga je ovaj rad na-
menjen svim lekarima koji se u svom radu susrecu
sa problemom interpretacije EKG-a kod sportista.

Klasifikacija EKG promena kod sportista

Prema preporukama Evropskog udruzenja kar-
diologa, EKG promene kod sportista podeljene su
u dve grupe: 1. uobicajene (Ceste, klinicki nezna-
Cajne) koje su povezane sa treningom (fizickom
aktivnoscu) i1 2. neuobicCajene (manje Ceste, poten-
cijalno klinicki znacajne — patoloske) koje nisu
povezane sa treningom (Tabela 1). Utrenirani
sportisti, ¢ak i do 80% njih, usled fizioloske adap-
tacije srca na dejstvo autonomnog nervnog siste-
ma pokazuju EKG promene kao $to su sinusna
bradikardija, atrioventrikularni (AV) blok prvog
stepena i rana repolarizacija [1,5]. Takode, EKG
kod sportista moze pokazati jasne voltazne krite-
rijume za hipertrofiju leve komore (LK) koja re-
flektuje fiziolosko remodelovanje LK sa zadeblja-
njem zida 1 uvec¢anjem dimenzija komore [5]. Za
razliku od navedenih, EKG promene kao $to su
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ST-T abnormalnosti repolarizacije, patoloski Q-
zubac, odstupanje od leve osovine, interventriku-
larni poremecaji sprovodenja, komorska preeksci-
tacija, prolongiran ili kratak QT interval i repolari-
zacija slicna Brugadinom sindromu mogu biti
odraz kardiovaskularnog oboljenja, narocito nasled-
ne kardiomiopatije ili bolesti jonskih kanala, koje
pak mogu dovesti do iznenadne srcane smrti [6,7].
Sportisti koji imaju EKG promene koje su posledi-
ca adaptacije na fizicki napor (klinicki irelevan-
tne EKG promene) mogu nastaviti sa bavljenjem
takmicarskim sportovima bez dodatne klinicke
evaluacije a u odsustvu pozitivne li¢ne ili porodic-
ne anamneze, simptoma ili patoloskog fizikalnog
nalaza [8]. Za razliku od njih, druga grupa sporti-
sta sa potencijalno patoloskim EKG promenama
iziskuje dalju kardiolosku obradu. Stoga se moze
re¢i da ova klasifikacija ima potencijalno povoljne
efekte na dalje kardiolosko pracenje sportista, stra-
tifikaciju rizika ali i uStedu u vremenu i novcu [5].

Obim morfoloskih i elektri¢nih promena srca
kod sportista zavisi od pola, rase, stepena utrenira-
nosti 1 vrste sporta [8,9]. Dokazano je da su genet-
ska 1 etnicka pripadnost predisponirajuci faktori za
kardiovaskularno remodelovanje, pa su fizioloske
EKG promene ¢es¢e kod muskaraca sportista afric-
kog 1 kanpskog porekla. Kod Zena sportista EKG
nalaz je u vecini slucajeva normalan usled blagih
morfoloskih promena LK koje ne dovode do pro-
mena u EKG-u, ali i zbog manje zastupljenosti Zena
u napornijim sportskim disciplinama. Medutim, to
nije slucaj kad su u pitanju sportistkinje crne rase.
Smatra se da rasna pripadnost utice na vagalnu
osetljivost 1 izrazenije uvecanje LK, §to se elektro-
kardiografski manifestuje kroz voltazne kriteriju-
me za hlpertroflju LK i ranu repolarizaciju [9]. Sva-
kako treba istaci da intenzitet 1 trajanje treninga i/
ili takmicenja, kao 1 aerobni kapacitet 1 vrsta sporta
uticu na EKG promene. Sportovi koji iziskuju vecu
izdrzljivost, kao Sto su npr. biciklizam, nordijsko
skijanje i veslanje, imaju veéu ucestalost fizioloskih
promena na EKG-u [5].

Iznenadna sréana smrt sportista

Iako su sportisti generalno pod niskim rizikom
od iznenadne sr¢ane smrti, veliki broj kongenital-
nih, a klini¢ki neispoljenih, oboljenja povezan je
sa iznenadnom sr¢anom smrti kod mladih sporti-
sta narocito nakon napornog fizickog treninga [3].
Na osnovu obdukcijskih studija, hipertrofijska
kardiomiopatija (HCM) je najCe$¢i uzrok izne-
nadne src¢ane smrti kod mladih sportista, dok su
na drugom mestu po ucestalosti kongenitalne ano-
malije koronarnih arterija (anomalni ostijumi kao 1
polaziste leve koronarne arterije iz desnog Valsavi-
nog sinusa). Ostale strukturne abnormalnosti (val-
vularna oboljenja srca, ateroskleroza, dilatativna
kardiomiopatija, Marfanov sindrom, aritmogena
displazija desne komore) nalaze se samo sporadic-
no pri obdukeiji [10].
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Tabela 1. Klasifikacija EKG promena kod sportista
Table 1. Classification of ECG changes in athletes

Grupa 1. Ucestale EKG promene u skladu sa fi- Grupa 2. Neuobicajene EKG promene koje nisu u skladu sa
zickom aktivnoscu (klini¢ki neznacajne) fizickom aktivnoscu (potencijalno klini¢ki znacajne)
Group 1. Common training-related ECG Group 2. Uncommon training-unrelated ECG changes (po-

changes (clinically irrelevant) tentially clinically relevant)

Sinusna bradikardija/Sinus bradycardia Inverzija T-talasa/T-wave inversion
AV blok I stepena/First-degree AV block Depresija ST segmenta/ST-segment depression

Inkompletni blok desne grane Patoloski Q-zubac
Incomplete right bundle branch block Pathological Q-wave

Uvecanje leve pretkomore/Left atrial enlargement

Rana repolarizacija/Early repolarization

QRS voltazni kriterijum za hipertrofiju leve komore
Isolated QRS voltage criteria for left ventricular
hypertrophy

Odstupanje od leve osovine/prednji levi hemiblok
Left-axis deviation/left anterior hemiblock

Odstupanje od desne osovine/zadnji levi hemiblok
Right-axis deviation/left posterior hemiblock

Hipertrofija desne komore/Right ventricular hypertrophy
Preekscitacija komora/Ventricular pre-excitation

Kompletni levi ili desni blok grane
Complete left or right bundle branch block

Prolongirani ili skraceni QT interval
Long or short QT interval

Rana repolarizacija slicna Brugadinom sindromu

Brugada-like early repolarization

ECG — electrocardiogram

Oko 2% naprasno umrlih mladih sportista ima
normalan morfoloski nalaz na srcu i velikim krv-
nim sudovima na obdukciji [9]. Uzrok smrti kod
ovih sportista nije u velikim i jasno vidljivim struk-
turnim abnormalnostima, ve¢ manjim strukturno-
funkcionalnim poremecajima pri ¢emu su najce-
$Ce u pitanju aritmije kao $to su bolest jonskih ka-
nala (Brugadin sindrom, dugi QT sindrom), Volf—
Parkinson—Vajtov sindrom, strukturne abnormal-
nosti sprovodnog sistema, mikrovaskularne pro-
mene, kateholaminergi¢ne polimorfne tahikardije,
koronarni vazospazam ili suptilne morfoloske for-
me HCM [10].

Fizioloske EKG promene kod sportista

Sinusna bradikardija

Kod sportista bradikardija nastaje kao fiziolos-
ki adaptivni odgovor autonomnog nervnog siste-
ma na intezivnu fizicku aktivnost. DefiniSe se sr-
¢anom frekvencijom manjom od 60/min, a zavisi
od vrste sporta i stepena utreniranosti [5]. Fre-
kvencija je znatno niza kod sportova izdrzljivosti
kao $to je npr. maraton i u obrnutoj je korelaciji sa
stepenom utreniranosti. Nalaz sréane frekvencije
manje od 30/min na 24 h-EKG-holteru kao i asimp-
tomatskih pauza od 2-3 sekunde vrlo je ucestao
nalaz, naro¢ito tokom spavanja [6]. Sinusna bradi-
kardija se lako prevazilazi vezbanjem, Sto implici-
ra da visoki vagalni tonus dovodi do sporijeg stva-
ranja impulsa u sinoatrijalnom ¢voru. Sinusna ari-

tmija razlicite frekvencije srece se kod 13—69%
sportista [11]. Smatra se da nastaje kao individual-
ni odgovor na pojacan vagalni tonus, ali i na ste-
pen utreniranosti. Razlikovanje sinusne bradikar-
dije kod sportista i bolesti sinusnog ¢vora postize
se ukoliko: a) ne postoje simptomi kao $to su sin-
kopa ili vrtoglavica, b) src¢ana frekvencija se nor-
malizuje tokom vezbanja ili lekovima uz ocuvanje
maksimalne frekvencije, ¢) povlacenjem bradikar-
dije nakon smanjenja ili proredivanja inteziteta
treninga [1].

Atrioventrikularni blokovi

Atrioventrikularni blok I i AV blok II stepena
oblika Mobitz I-Wenkebach, kod sportista se srec¢u
u oko 35% slucajeva [1]. Nastaju kao posledica po-
vecane parasimpaticke i/ili smanjene simpaticke ak-
tivnosti 1 smatraju se adaptivnim odgovorom na fi-
zicku aktivnost. Povlacenje AV bloka nakon vezba-
nja iskljucuje patoloski nalaz [5]. AV blok II stepena
oblika Mobitz 11, kao i AV blok III stepena su retki
nalazi kod sportista, a kada se nadu zahtevaju oba-
veznu dalju kardiolosku evaluaciju.

Izolovano uveéanje QRS voltaze

Intenzivna fizicka aktivnost dovodi do morfo-
loskih promena samog srca, kao §to su uvecéanje
sr¢anih Supljina, debljine zidova i mase leve ko-
more [6]. Fizioloska hipertrofija LK kod sportista
se vizualizuje elektrokardiografski kao izolovano
uvecanje ORS amplitude (Sokolow-Lyon index),
uz normalnu osovinu, aktivaciju pretkomora i ko-
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Slika 1. Grani¢ni EKG kod pacijenta sa Brugadinim
sindromom koji imitira blok desne grane. Zapaziti od-
sustvo recipro¢nih S-talasa u D1 i V6 kao u bloku de-
sne grane (prikazano strelicama)

Fig. 1. Borderline Brugada ECG imitating right bun-
dle branch block. Note the absence of reciprocal S wa-
ves in DI and V6 as well as in the right bundle branch
block (marked with arrows)

mora, kao i ST i1 T- repolarizaciju [12]. Ove EKG
promene srecu se kod oko 60% sportista i ne pred-
stavljaju patoloski nalaz ukoliko su bez simptoma,
a srecu se narocito kod onih koji se bave sportovi-
ma velike izdrzljivosti. Dokazano je da ovi sporti-
sti nemaju strukturna oSteéenja srca, ukl]ucu]uc1
HCM [1]. S druge strane, izolovani nalaz uveéane
QRS voltaze redak je nalaz kod HCM [13].

Inkompletni blok desne grane Hisovog snopa

Ovaj elektrokardiografski nalaz srece se kod
35-50% sportista 1 ukoliko je bez simptoma ne
predstavlja patoloski nalaz [1]. U populaciji zdra-
vih mladih osoba njegova incidencija je 10% [5].
Smatra se da uvecana desna komora (uvecanje mi-
Si¢ne mase) dovodi do produzenog vremena spro-
vodenja i da EKG nalaz (QRS < 120 ms) nije odraz
specijalizovanog sprovodnog sistema. U nekim slu-
Cajevima inkompletni blok desne grane Hisovog
snopa tesko se razlikuje od Brugadinog sindroma,
pa se dijagnoza postavlja tek nakon testa sa bloka-
torima natrijumovih kanala koji smanjuju visinu
J-talasa i normalizuju ST segment [14]. Za razliku
od R’ talasa u bloku desne grane Hisovoh snopa,
J-talas u Brugadinom sindromu ne implicira ka-
snu aktivaciju desne komore, ve¢ odrazava ranu
repolarizaciju sa uzdignutom J-tackom i visokim
polazistem ST segmenta. Spustanje ST segmenta
praceno je negativnim (kao uvala) ili pozitivnhim
(kao sedlo) T-talasom. U tipicnom bloku desne
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Slika 2. Tipi¢an EKG nalaz Brugadinog sindroma
Fig. 2. Typical ECG pattern of Brugada syndrome

gt

grane Hlsovog snopa, R” registrovan u V1 i V2 u
recipro¢nom odnosu je sa S-talasom u D1 i V6, i
nema ST elevacije u desnim prekordijalnim odvo-
dima (slike 1 i 2) [15].

Rana repolarizacija

EKG nalaz rane repolarizacije predstavlja nor-
malan nalaz u populaciji zdravih mladih ljudi, a
kod sportista je vise pravilo nego izuzetak 1 srece
se kod 50—80% sportista usled hipervagotonije na-
stale treniranjem [5]. Potpuno je reverzibilan feno-
men koji nestaje nakon smanjenja ili prekida sport-
ske aktivnosti [1]. KarakteriSe ga elevacija QRS-
ST spojnice (J- tacka) najmanje 0,1 mV iznad izoe-
lekticne linije, predominantno u levim prekordijal-
nim odvodima V4-V6 sa Sirokim i uspravnim T-
talasom [15]. Elevacija ST segmenta moZze biti u
lateralnim (D1, aVL, V5, V6), inferiornim (D2, D3,
aVF), ili anteriornim odvodima (V2, V3). Osnov-
ni mehanizam ST elevacije sli¢an je kao i u Bruga-
dinom sindromu [16]. Eksperimentalno je dokaza-
no da elevacija ST segmenta nastaje usled smanje-
nog epikardnog akcionog potencijala koji se prvi
repolarizuje, a koji sam po sebi nije dovoljan da
dovede do repolarizacione heterogenosti za nasta-
nak tahikardija sa kruznim kretanjem [16]. Medu-
tim, spoljasnji podrazaji koji prevazilaze akcioni
potencijal mogu dovesti do faze 2 akcionog poten-
cijala i prouzrokovati ventrikularnu tahikardiju ili
ventrikularnu fibrilaciju [17]. Smatra se da do ove
pojave dovodi smanjenje tonusa simpatikusa koji
razotkriva inherentnu asimetriju u repolarizaciji.
Ovakvi slucajevi se retko susrecu u klinickoj prak-
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si. Ponekad je diferencijalno-dijagnosticki tesko
razluciti da li su ST-T promene u desnim prekordi-
jalnim odvodima odraz rane repolarizacije, aritmo-
gene displazije desne komore ili Brugadinog sin-
droma [18]. U ovakvim slucajevima neophodno je
dopunsko elektrofiziolosko ispitivanje.

Potencijalno patoloSke EKG promene
kod sportista

Inverzija T-talasa

Ovakayv elektrokardiografski nalaz ubraja se u
spektar kardiovaskularne adaptacije na intezivnu
fizicku aktivnost. Njegova incidencija sli¢na je kao
kod kontrolne zdrave grupe mladih i iznosi oko
4,4% u odnosu na 4% [19]. Inverzija T-talasa > 2
mm u dva ili viSe odvoda je nespecifi¢an nalaz, za
razliku od inverzije u inferiornim ili lateralnim
odvodima koji mogu uputiti na ishemijsku bolest,
kardiomiopatiju, bolest aortnih zalistaka ili si-
stemsku hipertenziju [20]. U velikom broju sluca-
jeva, u vreme postavljanja dijagnoze HCM 1 ari-
tmogene displazije desne komore, inverzija T-tala-
sa bila je jedini patognomonic¢an nalaz [21]. Ukoli-
ko kod sportista posle puberteta postoji inverzija
T-talasa izvan V1 odvoda, postavlja se sumnja na
kongenitalnu sré¢anu bolest ili rede naslednu bolest
jonskih kanala, koja iziskuje detaljno kardiolosko
ispitivanje. Inverzija T-talasa <2 mm ili aplatirani
T-talas u dva ili vise odvoda (uglavnom inferiorni
i/ili lateralni) smatra se odrazom povecanog va-
galnog tonusa. Njegova incidencija je manja od
0,5% kod sportista, ali je ¢est nalaz kod kardiomi-
opatga Iz tog razloga, neophodno je detaljno ispi-
tivanje i pracenje kako bi se ove promene defini-
tivno pripisale fizioloskom remodelovanju [22].

Depresija ST segmenta

Ovakav redak nalaz obi¢no se opisuje sa inver-
zijom T-talasa, tako da je incidencija izolovanog
nalaza nepoznata. Ukoliko ovaj nalaz postoji na
EKG-u u mirovanju, bilo da je povezan sa T-tala-
som ili izolovan, iziskuje brzo ispitivanje [23].

Poremecaji intraventrikularnog sprovodenja

Kompletni blok leve i desne grane Hisovog
snopa redak je nalaz i srece se kod oko 0,4% spor-
tista, dok je prevalencija u opstoj populaciji mla-
dih od 40 godina 0,6% kod muskaraca i 0,3% kod
zena [1]. U sluéaju prednjeg levog hemibloka (PLH),
njegova prevalencija je ista kod sportista i u opstoj
populaciji zdravih mladih od 40 godina i iznosi
0,5-1% [5]. PLH je najcesce slucajan EKG nalaz
kod sportista bez dokazanog strukturnog obolje-
nja srca, a opisani su sluc¢ajevi udruzenosti PLH sa
razliCitim kardiovaskularnim poremecajima [24].
Zadnji levi hemiblok kao jedini patoloski zapis
izuzetno je redak nalaz, a obi¢no je udruzen sa
blokom desne grane [23]. Ovakav nalaz upucuje
na znacajan poremecaj specijalizovanog sprovod-
nog sistema koji nosi povecan rizik za nastanak
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AV bloka viseg stepena. U slucaju bloka grane,
kao i hemibloka, neophodno je dalje kardiolosko
ispitivanje. Bifascikularni blok kod sportista obic-
no je odraz genetski determinisanog oboljenja
sprovodenja — Lenegreove bolesti [25].

Preekscitacija pretkomora — WPW sindrom

Prevalencija ovog nalaza je 0,1-0,3% i jednaka
je kod sportista i u opstoj populacm mladih [5].
Elektrokardlografskl se registruje skracen PR in-
terval (< 0,12 s), sa nazubljenim pocetnim delom
QRS kompleksa (delta talas) i prosirenim QRS
kompleksom, $to je posledica fuzione aktivacije
komora preko aberantnog puta, s jedne, i AV ¢vo-
ra i His-Purkinjeovog sistema, s druge strane. U
vecini slucajeva je bez simptoma [26]. Medutim,
WPW sindrom je potencijalno vrlo opasan pore-
mecaj koji moze dovesti do aritmija kao Sto je atri-
jalna fibrilacija sa brzim komorskim sprovode-
njem i potencijalnom malignom ventrikularnom fi-
brilacijom kao uzrokom iznenadne sréane smrti,
kao rezultat brzog sprovodenja kroz akcesorni put
sa kratkim anterogradnim refrakternim periodom.
Rizik od iznenadne src¢ane smrti kod sportista bez
simptoma je 0,15%, odnosno 0,25% kod sportista
sa simptomima [26]. Smatra se da fizicka aktiv-
nost povecava rizik za nastanak ventrikularne fi-
brilacije. Manje poznata varijanta preekscitacije
sa nodoventrikularnim ili fascikulo-ventrikular-
nim Manhajmovim vlaknima sa kratkim PR inter-
valom (< 0,12 s) i bez delta talasa iziskuje pazljivu
evaluaciju jer moze reflektovati Loun—Genong—
Levineov sindrom ili strukturno oboljenje srca
(HCM, Fabrijeva bolest). Sportisti sa elektrokardi-
ografskim nalazom sindorma preekscitacije neod-
lozno moraju biti hospitalizovani i detaljno kardi-
oloski ispitani. Veliki uspeh u leCenju sindroma
preekscitacije postiZe se primenom radiofrekventne
ablacije akcesornog puta, $to je doprinelo da ova
metoda postane terapija prvog izbora cak i kod
sportista bez simptoma [26].

Prolongirani QT interval

QT interval je interval od pocetka Q-zupca do
zavrsetka T-talasa i ekvivalent je akcionog poten-
cijala komora, tj. njihove depolarizacije i repolari-
zacije. Na njegovu duZzinu utiCu frekvencija sréa-
nog rada, godine Zivota i pol [24]. Kao preciznija
mera sréanog ciklusa komora uzima se korigova-
na vrednost QT intervala (QTc) koja se izracunava
po Bazetovoj formuli tako Sto se vrednost QT in-
tervala podeli kvadratnim korenom rastojanja iz-
medu dva R-zupca [24]. Najpreciznije merenje QT
intervala je u odvodima D2, V3 ili V5 jer je tu i
najvec¢a vrednost [27]. Normalne vrednosti QTc
intervala su do 440 ms, a vrednosti 440—460 ms
kod muskaraca i 440—470 ms kod zena smatraju
se grani¢nim [28]. Merenje vrednosti QT intervala
kod sportista ima izvesna ograni¢enja zbog sinusne
aritmije, blago prosSirenog QRS i1 T-U kompleksa.
Korekcija za srcanu frekvenciju < 40/min i > 120/
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min moze biti neprecizna. QT interval je produzen
kod sportista zbog nize sréane frekvencije u mirova-
nju usled intenzivne fizicke aktivnosti. Medutim, re-
gistrovanje QTc intervala iznad normalnih vrednosti
postavlja sumnju na steceni ili kongenitalni kardio-
vaskularni poremecaj [27]. Najces¢i uzroci prolongi-
ranog QT intervala su koris¢enje lekova (antihista-
minici, antibiotici, antimikotici, antipsihotici), bradi-
kardija, metabolicke promene, elektrolitski disbalans
kao i druge promene koje su u vezi sa intezivhom fi-
zickom aktivnoséu [28]. S druge strane, sindrom
prolongiranog QT intervala je genetski determinisa-
no oboljenje jonskih kanala koje je potencijalno ma-
ligni poremecaj i moZe proizvesti maligne ventriku-
larne aritmije kao Sto su ventrikularna tahikardija
oblika torsades-de-pointes 1 ventrikularna fibrilacija
[29]. Razli¢iti molekularni mehanizmi mogu obja-
sniti razlicita klinicka ispoljavanja i okolnosti pod
kojima se poremecaji ritma dogadaju: jedna grupa
ima sinkope ili sr¢ani zastoj koji nastane tokom fi-
zicke aktivnosti, najéesce tokom plivanja; druga
grupa je osetljiva na emocionalni stres i akusticne
nadrazaje; treca grupa ima bradikardiju zavisnu od
QT produzenja i obi¢no kod njih sr¢ani zastoj nasta-
ne u mirovanju, najéese tokom spavanja [30]. Elek-
trokardiografski nalaz produzenog QTc intervala na-
mece potrebu detaljnog klinickog ispitivanja, uklju-
¢ujudi i detaljnu porodicnu anamnezu i serijsko EKG
merenje QTc intervala kod svih ¢lanova porodice,
24-Casovni holter EKG-a, test opterecenja, a pone-
kad 1 genetsko mapiranje. Normalizovanje QTc in-
tervala nakon prestanka fizicke aktivnosti predstav-
lja adaptivni mehanizam na intezivni trening [31].

Skraceni QT interval

Ovaj entitet predstavlja naslednu bolest kalijum-
skih kanala i karakterise ga kratak QT interval
(vrednost QT 330 ms, QTc 360-380 ms) i povecani
rizik za nastanak pretkomorskih i komorskih aritmi-
ja usled skracenog vremena repolarizacije. Za preci-
zno odredivanje QT intervala neophodno je da srca-

A B C D

sic]iest

Slika 3. Razli¢ite EKG manifestacije Brugadinog sindroma
A: ST elevacija kao ,,uvala” > 2 mm sa negativnim T; B: ST
elevacija kao ,,sedlo” sa visokim polaziStem > 2 mm i bifa-
znim T-talasom (B); C: ST elevacija kao ,,sedlo” sa visokim
polazi§tem > 2 mm i pozitivnim T-talasom; D: J-elevacija >
2 mm sa terminalnim ST <1 mm

Fig. 3. Different ECG manifestations of Brugada syndrome
A: ST elevation “cove’-like > 2 mm with negative T: B: ST
elevation “saddle’-like with high take-off >2 mm and bip-
hasic T wave (B); C: ST elevation “saddle’-like with high
take-off > 2 mm and positive T wave; D: J elevation >2 mm
with terminal ST < 1 mm
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na frekvencija bude < 80/min [1]. Uz kratak QT in-
terval vrlo Cesta pojava je i skraceni/odsutni ST se-
gment 1 morfoloski abnormalan visoki, uski T-talas
u prekordijalnim odvodima. Nalaz kratkog QTc in-
tervala (< 380 ms) kod sportista namece potrebu da
se najpre iskljuce potencijalni prolazni uzroci skra-
¢enja kao §to su hiperkalijemija, hipertermija, acido-
za 1 neki lekovi (npr. digitalis). Medutim, ovakav na-
laz moze biti znak zloupotrebe anabolic¢kih androge-
nih steroida [32]. Nakon isklju¢enja ste¢enih uzroka
skracenja QT intervala, neophodan je porodi¢ni
EKG skrining kao i genetska analiza [33].

EKG nalaz slican Brugadinom sindromu

Brugadin sindrom je aritmogeni poremecaj koji
je povezan sa visokim rizikom od iznenadne sréane
smrti [34]. Elektrokardiografski ga karakterise pro-
lazni blok desne grane Hisovog snopa (naglasen J-ta-
las), ST elevacija u desnim prekordijalnim (V1-V3)
ili inferiornim (D2, D3, aVF) odvodima i negativan
(kao uvala) ili pozmvan (sedlasti) T-talas (Slika 3).
Tokom vremena dinamicke promene u EKG-u su
uobicajeni nalaz i mogu dovesti do prolazne, kom-
pletne normalizacije nalaza. Medutim, stanja kao $to
su poviSena telesna temperatura, elektrolitski disba-
lans, manevri ili okolnosti povezane sa povisenom
vagalnom aktivnoséu dovode do pojacavanja eleva-
cije ST segmenta/J-talasa i mogu biti okidac brze po-
limorfne ventrikularne tahikardije ili sr¢anog zastoja
usled ventrikularne fibrilacije. lako iznenadna srca-
na smrt u Brugadinom sindromu nije povezana sa
fizickim naporom, poviseni tonus vagusa, koji se ra-
zvija kao posledica kontinuirane fizicke aktivnosti,
moze povecati mogucnost iznenadne smrti kao re-
zultat povecanog vagalnog oporavka. Neretko se
iznenadna srana smrt u ovom sindromu deSava u
mirovanju, tokom spavanja ili neposredno nakon
vezbanja [35]. Bez obzira Sto nije utvrdena poveza-
nost vezbanja sa nastankom aritmija, sportistima sa
potvrdenim Brugadinim sindromom zabranjeno je
takmicarsko bavljenje sportom [36]. Medutim, jos$
nije utvrdeno da li zdravim genetskim nosiocima
bez fenotipske ekspresije treba ograniCiti bavljenje
sportom. Sportisti kod kojih se elektrokardiografski
postavi sumnja na postojanje Brugadinog sindroma
odmabh se upucuju na dalje kardiolosko, elektrofizio-
losko 1 farmakolosko testiranje sa blokatorima natri-
jumskih kanala [37].

Zakljucak

Prevencija iznenadne sréane smrti kod sporti-
sta je primarni cilj sportske medicine. Fizikalni
pregled pre aktivnog bavljenja sportom predstav-
lja prvi 1 svakako najvazniji korak u dijagnostiko-
vanju kardiovaskularnih oboljenja bez simptoma i
potencijalno opasnih kardiovaskularnih oboljenja
kod sportista. Ukljucivanje elektrokardiograma u
skrining program povecava senzitivnost i znacajno
doprinosi ovom cilju, $to je potvrdeno i rezultatima
velike italijanske studije. Elektrokardiografskim
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pregledom se pored ucestalih, klinicki irelevantnih
promena kod izvesnog, malog broja sportista mogu
otkriti i elektrokardiografske promene koje potenci-
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jalno mogu biti patoloske i imati klinicki znacaj, te

zahtevaju poseban oprez i dalju evaluaciju.
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Summary

Introduction. Conditions in which speech therapy treatment is
applied in autistic children are often not in accordance with
characteristics of opinions and learning of people with autism.
A systemic multimodal approach means motivating autistic peo-
ple to develop their language speech skill through the procedure
which allows reliving of their personal experience according to
the contents that are presented in the their natural social envi-
ronment. This research was aimed at evaluating the efficiency
of speech treatment based on the systemic multimodal approach
to the work with autistic children. Material and Methods. The
study sample consisted of 34 children, aged from 8 to 16 years,
diagnosed to have different autistic disorders, whose results
showed a moderate and severe clinical picture of autism on the
Childhood Autism Rating Scale. The applied instruments for the
evaluation of ability were the Childhood Autism Rating Scale
and Ganzberg II test. The study subjects were divided into two
groups according to the type of treatment: children who were
covered by the continuing treatment and systemic multimo-
dal approach in the treatment, and children who were covered
by classical speech treatment. Results. It is shown that the sys-
temic multimodal approach in teaching autistic children affects
the stimulation of communication, socialization, self-service
and work as well as that the progress achieved in these areas of
functioning was retainable after long time, too. Conclusion. By
applying the systemic multimodal approach when dealing with
autistic children and by comparing their achievements on tests
applied before, during and after the application of this mode, it
has been concluded that certain improvement has been achieved
in the functionality within the diagnosed category. The results
point to a possible direction in the creation of new methods,
plans and programs in dealing with autistic children based on
empirical and interactive learning.

Key words: Speech Therapy; Child; Autistic Disorder; Combi-
ned Modality Therapy; Communication

Sazetak

Uvod. Uslovi u kojima se primenjuje logopedski tretman za
decu sa autizmom cesto nisu uskladeni sa karakteristikama
miSljenja i u¢enja osoba sa autizmom. Sistemski multimodal-
ni pristup podrazumeva podsticanje govorno-jezickog razvoja
putem postupka koji omogucéava prozivljavanje li¢nog isku-
stva u skladu sa sadrzajima koji se prezentuju detetu u prirod-
nom socijalnom okruzenju. Osnovni cilj istrazivanja je bila
procena efikasnosti logopedskog tretmana zasnovanog na si-
stemskom multimodalnom pristupu u radu sa decom sa autiz-
mom. Materijal i metode. Ispitivani uzorak c¢inilo je trideset
Cetvoro dece sa dijagnozom iz spektra autisti¢nih poremecaja,
uzrasta od 8 dol6 godina, ¢iji su rezultati na Childhood Autism
Rating Scale skali pokazali umerenu i teSku klinicku sliku au-
tizma. Uz ovu skalu za procenu sposobnosti primenjen je i
Ganzberg Il test. U odnosu na vrstu tretmana ispitanici su po-
deljeni u dve grupe — deca koja su bila obuhvacéena kontinuira-
nim tretmanom i sistemskim multimodalnim pristupom u tre-
tmanu 1 deca koja su bila obuhvacena klasi¢nim logopedskim
tretmanom. Rezultati. Pokazano je da se sistemskim multi-
modalnim pristupom u radu sa decom sa autizmom uti¢e na
stimulaciju razvoja komunikacije, socijalizacije, samoposlu-
zivanja i rada kao 1 da je postignuti napredak u ovim oblasti-
ma funkcionisanja odrziv i nakon duzeg vremena. Zakljucak.
Primenom sistemskog multimodalnog nacina rada sa decom
sa autizmom i poredenjem njihovih postignuca na testovima
primenjenim pre, za vreme i posle primene ovog nacina rada,
zakljuCujemo da se pokazao napredak u funkcionalnosti u
okviru dijagnostikovane kategorije. Rezultati ukazuju na mo-
guéi smer u kreiranju novih metoda, planova i programa u
radu sa decom sa autizmom baziranih na iskustvenom i inte-
raktivnom ucenju.

Kljuéne reéi: Logopedski tretman; Dete; Autizam; Multimo-
dalna terapija; Komunikacija

21000 Novi Sad, Brac¢e Ribnikara 32, E-mail: autizam.mp@gmail.com
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Abbreviations
CARS - Childhood Autism Rating Scale

Introduction

Speech and language therapy for autistic chil-
dren, which is used in many of our institutions, is
usually based on the promotion of language skills
according to the age, often in conditions that are
not conformed to the characteristics of thinking
and learning of autistic people. The traditional
methods of speech therapy in treatment of autistic
children often rely on the exercise of speech, sign
language and methods of showing images that re-
quire good previous knowledge of specific skills.
The focus of treatment is usually on an isolated
segment of speech and language structure that
must be corrected in a child, without abridging the
already trained and adapted contents with other
functional structures of the child. An autistic child
who has difficulty in understanding and generali-
zation of concepts in such conditions has not been
given an opportunity to learn empirically. Classi-
cal speech therapy treatment lacks the empirical
moment and the possibility of spreading experi-
ence into different social and communicational
situations that will enable the child to develop
speaking linguistic structures in appropriate cir-
cumstances, while using communication and
modification of these conditions.

The systemic multimodal approach involves en-
couraging of the development of speech and lan-
guage structures through a channeled and planned
process that enables these children to live out their
own personal experience in accordance with the
contents that are presented to them in their natural
social environment.

The content presented to a child in order to en-
courage the development of speech and language
specific structure permeates all areas of life and
learning, and all systems of social interaction
(school, family, wider social system). This method
means working in large and small groups of chil-
dren with similar abilities of communication, in-
dividual encouragement, compulsory cooperation
with other members of the professional team and
partnership with the parents of the child. The sys-
temic multimodal approach to speech therapy treat-
ment of autistic children requires all the contents
presented to the child to permeate as many life
and educational training areas (modules) and so-
cial situations (the system) as possible, thus ena-
bling the development of certain speech and lan-
guage structures encouraged by the development
of awareness through stimuli coming through all
sensory and social systems. By including these
children in the social environment, they are given
the opportunity to develop speech and language
structures through personal experience [1]. Frus-
tration resulting from unknown situations can be
reduced by the targeted and gradual introduction

of the child into more complex social systems.
This is the way to encourage the child’s independ-
ence and desire for spontaneous interaction. Hav-
ing become more aware of the social environment,
the child develops the interest and desire to inter-
act with the environment and to become a part of
the environment itself [2,3]. To gain the trust of an
autistic child our reactions must be appropriate,
purposeful and supported by various and concrete
examples from life. By dividing the content pre-
sented to our child into as many sections as possi-
ble, we will enable their proper, more precise and
clearer understanding. Thus, we shatter the stere-
otypical environmental schemes that happen ac-
cording to the established order [4]. One of the ba-
sic rules of success in working with children with
autism is to familiarize with them, recognize their
desires, needs, preferences, and introduce a tailor-
made speech therapy. The generalization of learn-
ing is often a problem with autistic children and
communication skills must be encouraged in a
way that will enable the child to connect and
group the terms. If stimulus of speaking language
skills is limited to only one location, due to diffi-
culties in the generalization of concepts, children
may think that certain rules are applied only in
situations related to that place.

The development of speech and language skills
should be stimulated gradually through the more
complex structure of the child’s functioning. The
area being encouraged is extended through vari-
ous activities during the day and in different situ-
ations, so this way of working is called multimo-
dal. This encouraging should be done gradually and
systematically from the cabinet circles outwards
into wider circles, such as family, in the contact
with the closest family members. If we take into
consideration that the treatment is tailor-made ac-
cording to the wishes, needs and interests of the
child and that a certain kind of stimulation is thus
repeated several times but through situations that
get more complicated by introducing new activi-
ties, a new person in the interaction, or by apply-
ing it in a new situation, then we take a child
through a convoluted path of incentives in the
field of speech language where each new circle of
activities will be on a higher level of request com-
plexity. Such a stimulation treatment of speech
language functions that enables the participation
and interaction in various life surroundings, where
appropriate models, stimulants and natural point
are available, encourages the social skills learning
at the same time [5].

Development of the ability to use the language
for more and more purposes (greetings, questions,
statements, information, etc), understanding of oth-
ers in the communication and adequate reactions,
development of the ability to take part in the com-
munication (how to start the communication, how
to respond during the interaction, how to maintain
the interaction, and so on) depend on the exposure
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to different social models of communication that
affect the child during the development.

The complexity of the situation and require-
ments is being changed as the environment to-
gether with the people around child and the ways
of communication are changing, all of which en-
courage the children to use skills acquired and
modified according to the situation in which they
find themselves. Targeted and focused guidance
of a child in the situations that gradually become
more complex and go out of the learned patterns
enables the child to learn and improve the ability
to communicate and establish social interactions
based on their own experience. Such an approach
will enable the child to raise the abilities in the
communication skills to a higher level, and if such
a development is presented as a spiral, we can see
that a higher level of competence, which is repre-
sented by a spiral coil, is constantly expanding by
adding a new link to the chain that have just been
formed under the influence of factors of various
social situations in which the child has been.

The treatments in the natural, social surround-
ing are also targeted, pre-selected and channeled
by the therapist, but the natural social surrounding
provides something that is impossible in the cabi-
net conditions and that is the impact of external
factors, which often put and set the pace and course
of a situation, such as various limiting, distract-
ing, confusing factors which we can not predict
and plan and which require a certain amount of
tolerance and accommodation.

In everyday speech therapy work within the
treatment of autistic children, both multimodal
systemic and classical approach to speech therapy
are applied.

e main aim of this study was to evaluate
the effectiveness of speech therapy system based
on multimodal approach to teaching autistic
children comparecli) to the classical speech ther-
apy approach.

Material and Methods

Thirty-four children, aged between 8 and 16, di-
agnosed to have different types of autism disorders
were included in the prospective, controlled study
whose results show moderate to severe clinical pic-
ture of autism on the Childhood Autism Rating
Scale (CARS). The study sample was divided into
two groups. The study group was divided into two
sub-groups with 17 subjects each by the random
choice method.

The first group consisted of children continu-
ally treated by systemic multimodal approach.
The subjects in the first group were treated in the
organizational unit for treatment of autistic people
at Primary and Secondary School Centre "Milan
Petrovi¢” in Novi Sad.

The other group consisted of 11 children, who
were the members of the Organization to help au-
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tistic people in Krusevac and 6 children treated by
classical speech therapy at Primary and Secondary
School Centre ”Vuk Karadzi¢” in Sombor. The
groups were matched according to their performance
which ranged from moderate to severe autism.

The following instruments were used to assess
the abilities of the autistic children: Ganzberg II —
the test to assess children’s psychomotor skills and
the CARS (Schopler, Reichler 1988), the scale to
determine the degree of autistic disorder. Ganzberg
II test contains items designed so that responses to
the questions give information about the quantity
of successful performance of certain tasks. CARS
is a qualitative test containing open questions
which provides data about the extent of the present
difficulties, i.e. the quality of performance of
certain tasks. Both tests assess the same areas of
functioning since it is possible to group the scales
at CARS test in accordance with the Ganzberg 11
areas such as: socialization, communication, work
and general condition. Higher scores on Ganzberg
II scale and lower scores on CARS scales show
better results and a better clinical picture.

Since the main objective is focused on check-
ing the effectiveness of the treatment, the draft
including three repeated measurements was cho-
sen. The measurements were done before the be-
ginning, in the middle and after the end of the
treatment with the same intervals of 5 months.

The first phase of research lasted a year, with a
comparative analysis of the monitored parameters.
Throughout the school year, i.e. the period during
which the research was conducted, the first group
was included in the speech therapy based on the
systemic multimodal approach. The topics dis-
cussed during the speech therapy treatment corre-
lated with other pedagogical and educational areas
included in the special curriculum for children
with autism. The emphasis in this study was given
to the acquisition of communicative and social skills
while gaining personal experience of the subjects.
The second group was included in the classical
speech therapy administered in the speech class-
room, individually, without the correlation with
other pedagogical and educational areas or oppor-
tunities to acquire communicative and social skills
through personal experience.

In order to assess the possibility to retain the ac-
quired skills after 5 years, the repeated measure-
ment using CARS and Ganzberg II test was done.
The assessment was made for the first group of
subjects treated within the systemic multimodal ap-
proach. The group consisted of the same subjects
as previously.

The results were analyzed using the appropri-
ate statistic tests, depending on the group size,
characteristics or distribution type. The data were
processed by using standard descriptive statistic
methods. The t-test was used for dependent sam-
ples to check the significance of differences.
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Table 1. Average scores of the variable Communication in three measurements
Tabela 1. Prosecni skorovi varijable Komunikacija na tri merenja

Sort of test Treatment 1%t measurement 2" measurement 3" measurement
Vrsta testa Tretman 1. merenje 2. merenje 3. merenje
Ganzberg I Systemic multimodal/Sistemski multimodalni 10.29 19.82 26.00
Ganzberg II Classical speech therapy/Klasican logopedski 7.59 9.94 10.24
CARS Systemic multimodal/Sistemski multimodalni 471 4.59 4.24
CARS Classical speech therapy/Klasican logopedski 7.41 7.29 7.06

Results trum and overall functioning of autistic children

In order to determine whether the systemic
multimodal treatment showed better effects than
the classical speech therapy in the development of
communication skills, socialization, and general
condition of autistic children, the following two
factors were studied: the treatment (multimodal
system and classical speech therapy) and time
(first, second and third measurement) as well as
their interaction shown by the values obtained in
the tests Ganzberg Il and CARS.

The results of the tests done after both kinds of
treatment (the systemic multimodal and classical
speech therapy) suggest the progress in communi-
cation skills in each of conducted measurements
(Table 1).

The autistic children, who were included in the
systemic multimodal approach, progressed in
communication skills. The progress implied a more
frequent use of various forms of communication
and more intensive use of the existing communi-
cation abilities.

In comparison to the observed aspect of sociali-
zation, the results obtained by the tests showed that
the difference was present when they were ob-
served through the quantitative values obtained by
Ganzberg 11 test, while qualitative changes showed
no statistically significant difference (Table 2).

The group of children who were included in
the multimodal treatment showed improvements
in quantitative terms, i.e. better motivation for
work and success in performing the work assign-
ments, self-serving and independence. The results
of the achievement in the Ganzberg II test show a
statistically significant difference (Table 3).

Further analysis was to discover if the severity
of symptoms of disorders within the autistic spec-

changed with the acquisition of communication
skills influenced by the systemic multimodal
treatment (Table 4).

The results of both tests indicate that there was
some improvement in the general functioning of
children. After a year, the systemic multimodal
approach to autistic children enabled them to be-
come more receptive and open to new contents of-
fered to them from their closest environment, and
to apply the acquired knowledge and skills in dif-
ferent social situations. By encouraging children
to take part in the spontaneous, natural, everyday
communication gradually enhanced and consoli-
dated by various systems of social interactions, we
enabled them to learn from their personal experi-
ence. By expanding their experience, their con-
sciousness was awakened not only in the sphere of
communication, but also in being aware of them-
selves and their own existence in the environment
and of opportunities to interact with it. This type
of work increases the interest in the environment
and the opportunities offered in it.

The CARS test results, which did not confirm
the hypothesis in certain areas, indicate that al-
though the symptoms of autism are still present,
the general condition of autistic children can be
improved by giving them the access to the envi-
ronment.

The results of measurements repeated after five
years show the possibility to retain the acquired
abilities and skills in the children included in the
systemic multimodal approach to treatment. No
deteriorations of certain functions have been ob-
served. The difference was evident only with the
results of the Ganzberg II test, while the CARS
results showed no difference (Table 5).

Table 2. Average scores of the variable Socialization in three measurements
Tabela 2. Prosecni skorovi varijable Socijalizacija na tri merenja

Sort of test Treatment I8 measurement 2" measurement 3’ measurement
Vrsta testa Tretman 1. merenje 2. merenje 3. merenje
Ganzberg I1 Systemic multimodal/Sistemski multimodalni 9.71 14.06 16.94
Ganzberg 11 Classical speech therapy/Klasican logopedski 4.18 5.65 6.41
CARS Systemic multimodal/Sistemski multimodalni 9.21 8.47 7.82
CARS Classical speech therapy/Klasican logopedski 12.26 11.62 11.26
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Table 3. Average scores of the variable Work in three measurements

Tabela 3. Prosecni skorovi varijable Rad na tri merenja

Sort of test Treatment 1 measurement 2" measurement 3™ measurement
Vrsta testa Tretman 1. merenje 2. merenje 3. merenje
Ganzberg I1 Systemic multimodal/Sistemski multimodalni 17.12 24.00 30.06
Ganzberg 11 Classical speech therapy/Klasican logopedski 6.47 8.47 1071
CARS Systemic multimodal/Sistemski multimodalni 11.29 11.00 9.79
CARS Classical speech therapy/Klasican logopedski 13.82 13.26 12.56

It can be concluded that not only there was no
deterioration of certain functions but there was an
obvious improvement in all areas assessed by Ganz-
berg Il test: communication, socialization, and self-
service and work, all proved by statistically signifi-
cant differences in the results from the previous
period and after five years.

Discussion

Many different forms of treatment have been
promoted as the ones that make significant improve-
ments in the function of autistic children. There have
often been doubts about the choice and intensity of
treatment to be applied as well as the age when to
apply it. According to the previous research, not a
single approach has proved to be either superior to
the other or equally effective for all individuals. Gi-
ven the complexity of the condition of autism, inter-
ference levels and skills displayed by these children,
the expectations that a single treatment will have the
same effect on all are unrealistic [6]. The results of
our study suggest that the development of speech
and language skills are encouraged more efficiently
in the natural social environment and the acquired
communication skills are used more intensively. The
treatment designed on the basis of an interactive ap-
proach to support autistic children enables them to
relive their personal experience at all levels of com-
munication, which in addition to our support makes
them more functional, gives them directions and
motivates them to achieve social inclusion. The re-
sults of our research show that the children who were
included in the systemic multimodal approach
have advanced in the area of socialization in terms
of quantity and that social interactions have been es-
tablished much more frequently.

The starting points when designing programs
for the treatment of autistic people should be a
combination of different sources: theoretical knowl-
edge, the results obtained by the scales for evalua-
tion and tests for the assessment of the child, the
empirical data obtained on the basis of well-formed
small groups and on the basis of individual studies
[7]. The components of treatment must be tailored
to each individual and their family. The program
should be individualized according to the cogni-
tive level of the individuals, their age, needs and
manifested symptoms and temperament [8,9]. The
clear structure of the educational and daily life
provides an autistic person with a predictable and
easily understandable surrounding, thus decreas-
ing confusion and minimizing frustration [10,11].

It is necessary to ensure that communication is
in accordance with the individual abilities of the
user, and that verbal messages should often be ac-
companied by visual signs. According to Rogers,
programs focusing on the weaknesses of social
communication can have significant effects [12].
Our experience also confirms this fact, which can
be seen by the progress in the frame of quantita-
tive assessment, which shows that the multimodal
system method allowing children to gain knowl-
edge and skills in the natural and social environ-
ment encourages children to participate in activi-
ties. When these children are gradually introduced
into more complex social situations, they get to
know their environment and gain confidence in
people around them and start to feel safe and ac-
cepted. Since the systemic multimodal approach
stimulates the development of all segments of
functioning and encourages these children to
make choices and decisions, to express their
needs, thoughts and desires and to show anyhow
that they have made contact with others, they get

Table 4. Average scores of the variable General Condition in three measurements
Tabela 4. Prosecni skorovi varijable: opste stanje, na tri merenja

Sort of test Treatment 1%t measurement 2" measurement 3™ measurement
Vrsta testa Tretman 1. merenje 2. merenje 3. merenje
Ganzberg IT Systemic multimodal/Sistemski multimodalni 63.00 90.53 111.24
Ganzberg 11 Classical speech therapy/Klasican logopedski 35.18 43.82 4953
CARS Systemic multimodal/Sistemski multimodalni 2.74 2.59 2.32
CARS Classical speech therapy/Klasican logopedski 3.24 3.18 3.18
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Table 5. Socialization, Communication, Work, General Condition

Tabela 5. Socijalizacija, komunikacija, rad, opste stanje

Scale Measurement Arithmetic mean oo pp - p
Skala Merenje Aritmeticka sredina
Socialization (Ganzberg 1I) 3" measurement/3. merenje 16.94 300 16 0.01*
Socijalizacija Control measurement/Kontrolno merenje 18.53 ' ’
Socialization (CARS) 3" measurement/3. merenje 7.82 091 16 038
Socijalizacija Control measurement/Kontrolno merenje 8.09 ' ’
Communication (Ganzberg 1) 3" measurement/3. merenje 26.00 247 16 0.03*
Komunikacija Control measurement/Kontrolno merenje 28.94 ' ’
Communication (CARS) 3" measurement/3. merenje 4.24 107 16 030
Komunikacija Control measurement/Kontrolno merenje 4.12 ' '
X/ork (Ganzberg 1) 3" measurement/3. merenje . 30.06 182 16 009 *
ad Control measurement/Kontrolno merenje 30.06
Work (CARS) 3" measurement/3. merenje 9.79 165 16 012
Rad Control measurement/Kontrolno merenje 9.32 ' '
General state Ganzberg II total 3" measurement/3. merenje 111.24 309 16 0.01 *

Opste stanje Ganzberg Il ukupno Control measurement/Kontrolno merenje 122.53
General state CARS total 3" measurement/3. merenje 29.41 087 16 040
Opste stanje CARS ukupno Control measurement/Kontrolno merenje 28.82 ) )

to know their environment and develop the feeling
of satisfaction through inter-personal relations.
Children become aware of their environment and
they are encouraged to get interested in the world
around them and to perform various activities of-
fered to them. When children are given the possi-
bility to gain knowledge about the environment
around them by gradual and planned introduction
into it by experiencing various situations in ac-
cordance with the individual plan of support, they
are stimulated to feel the need to become a part of
that environment. By performing various assign-
ments, the children are taught the causal relation-
ships in the work procedures, as a reaction caused
by the results of their activities. It has been noticed
that when the children are introduced to their sur-
rounding gradually and purposefully, they per-
form certain work assignments and self-service
activities more frequently and more independent-
ly, which indicates an improvement in the general
condition of children.

Many undesirable ways of behavior are a re-
flection of the limited behavioral repertoire or poor
communication skills. The treatment based on en-
couraging the development of communication skills
often contributes to the reduction of destructive and
aggressive behavior [13]. Treatment approaches cen-
tered in the family result in greater generalization
and consolidation of acquired skills. Designing a
program that can be implemented at any time, but
in a way that does not require additional sacrifices
in terms of time, money, or other aspects of family
life is the most beneficial for all involved [14]. Prac-
tical support from experts can be crucial for the
family, especially at an early age of the child.

When children with disabilities characteristic
of autism acquire communication skills in isolated
social situations, they can hardly be expected to
generalize and apply these skills in different con-
texts and modify them accordingly. Such children
should be enabled to acquire communication and
socialization skills in natural situations. Systemic
multimodal approach is based on this idea and its
structure makes it possible for the child to learn
empirically and link situations at that particular
level. It is tailor-made to fit the individual charac-
teristics of the situation, interests, needs, child’s
age and the conditions in which s/he lives.

Gradual expansion of the social situation and
the environment, where the treatment is carried
out, is meant to avoid rote learning and stereotypi-
cal behaviors, and the involvement of family and
wider environment is essential for achieving the
best possible results.

Conclusion

By applying the system of multimodal approach
to children with moderate and severe clinical mani-
festations of autism and by comparing their achieve-
ments with the relevant tests applied before, dur-
ing and after the application of this method, we
can conclude that it was not possible to influence
the change in terms of categories, but it has shown
some progress in the functionality of diagnostic
category. This shows the lack of statistically sig-
nificant differences in the Childhood Autism Rat-
ing Scale, as well as the level of symptoms, and
statistically significant differences in Ganzberg II
test that tells us about the level of skills in quanti-
tative terms, i.e. the frequency of performing ac-
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tivities covered by the test and independence in
the domains of functioning.

The results of both tests indicate that there has
been some significant progress in the general state
of children functioning. Having been treated by
systemic multimodal approach for a year, the au-
tistic children became more receptive and open to
accept new contents offered to them from their
immediate surrounding and to apply the acquired
knowledge and skills in different social situations.
Encouraged to enter spontaneous, natural, every-
day communication, which was getting more com-
plicated and consolidated by the variety of systems
of social interactions, children were enabled to learn
from their personal experience. By expanding the
experiential circle, we encouraged the children not
only to acquire the communication skills but also
to gain knowledge about themselves and their en-
vironment as well as the opportunities to interact
with it. Such a way is good for encouraging the
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development of interest in the environment and
the opportunities offered by this environment.

The results of this study indicate the likely di-
rection in designing new methods, plans and pro-
grams to work with children with autism. Systemic
multimodal approach to autistic children as a form
of targeted experiential and interactive learning is a
form of treatment that, with the appropriate adjust-
ments and adaptations, can be used as the primary
or adjuvant treatment in all segments of the educa-
tional work and during all phases of life, regardless
of age and the clinical picture. Detailed research to-
wards the implementation of treatment and possi-
bility to retain its effects as well as the impact of
factors of maturation and the treatment itself on the
development of certain functions would contribute
to the promotion of the systemic multimodal ap-
proach and its correction in order to achieve better
results.
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Sazetak

Uvod. Republika Srbija sa relativno visokom stopom samoubi-
stva od 19,5 na 100 000 stanovnika svrstava se u gornju polovinu
liste evropskih zemalja po broju samoubistava. Medutim, naroci-
to zabrinjavajuce stanje je u Vojvodini, koja u okviru Srbije, ali i
bivse Jugoslavije, dugoro¢no predstavlja podrucje visoke smrt-
nosti stanovnistva usled samoubistva. U Vojvodini je u periodu
od pet i po decenija broj samoubistava povec¢an za oko 50%, a
svaki osmi smrtni slucaj usled samoubistva bio je sluc¢aj mlade
osobe. Cilj ovog rada je da se ispitaju stavovi adolescenata o sa-
moubistvu kao i da li razlika u starosnom dobu uti¢e na promenu
stava prema samoubistvu. Materijal i metode. U ovom istrazi-
vanju koriS¢en je upitnik o samoubistvu, tzv. Suicide Opinion
Questionnaire autora Dzordza Dominoa. Upitnik o samoubistvu
ispunile su ukupno 254 mlade osobe podeljene u dve starosne
grupe. Od ukupnog broja, 124 pripadaju starosnom dobu od 13
do 15 godina, a 130 starosnom dobu od 18 do 19 godina. Rezul-
tati. Rezultati ove studije ukazuju na to da se stavovi o samoubi-
stvu mlade i starije grupe adolescenata uglavnom poklapaju i ne
postoji statisticki znacajna razlika u odgovorima prema posma-
tranim faktorskim skalama. Zaklju¢ak. Ovo istrazivanje ukazu-
je da su stavovi ispitanika obe starosne grupe pokazatelj nedo-
statka svesti 0 samoubistvu, njegovim uzrocima i dinamici ra-
zvoja ovog javnozdravstvenog problema. Ovo ostavlja prostor za
intenzivniji edukativni rad u oblasti mentalnog zdravlja stanov-
niStva, posebno mladih kao i za dalja istrazivanja problema sa-
moubistva kao osnove za razradu strategije i prevencije ovog jav-
nozdravstvenog problema.

Kljuéne reéi: Adolescent; Samoubistvo; Stav prema smrti;
Stav; Epidemiologija; Faktori starosti; Upitnici; Mentalno
zdravlje; Javno zdravlje

Uvod

Proucavanje, tretman i prevencija samoubistva,
desavaju se u okviru konteksta kulture ali, kao $to su
mnogi primetili [1], taj kontekst je u velikoj meri za-
postavljen. Postoji obimna literatura o skoro svim
aspektima samoubistva, ali malo radova govori o
stavovima jedne drustvene grupe koja okruzuje sa-
moubicu. Stav je ujednacen i postojan nacin odnosa
prema necemu ili klasi necega [2]. Mada se ispolja-

Summary

Introduction. Having a relatively high suicide rate of 19.5 per
100.000 inhabitants, the Republic of Serbia is in the first half
on the list of the European countries concerning the number
of suicides. However, the situation is particularly alarming in
Vojvodina, which has been one of the areas with a very high
population mortality rate caused by suicide for a long period
of time not only in Serbia of nowadays, but also in former Yu-
goslavia. The number of suicides has increased by almost 50%
over the last five and a half decades, and every eighth suicide
was committed by a young person. The aim of this paper was
to explore adolescents’ attitudes towards suicide and to find
out whether the difference in age affects changes in attitudes
regarding suicide. Material and Methods. The George Domi-
no’s Suicide Opinion Questionnaire was completed by 254
adolescents divided into two age groups — 124 respondents
were in the age group 13 to 15 and 130 of them in the age
group 18 to 19. Results. The results of this study suggest that
the attitudes of younger and older group of adolescents to-
wards suicide mostly coincide and there is no statistically sig-
nificant difference in the answers according to the analyzed
clusters. Conclusion. This research shows that the attitudes of
respondents of both age groups indicate a lack of awareness
about suicide, its causes and dynamics of development of this
public health problem. This leaves space for more intensive
educational work in the mental health of the population, espe-
cially young people and for further research of the suicide prob-
lem as a basis for developing strategies.

Key words: Adolescent; Suicide; Attitude to Death; Attitude;
Epidemiology; Age Factors; Questionnaires; Mental Health;
Public Health

va u odnosu prema konkretnim stvarima, stav je op-
Ste prirode 1 uslovljen je strukturom i sadrzajem ce-
lokupne licnosti, njenim obrazovanjem i pod utica-
jem je socijalne sredine. Vazna osobina stavova je
trajnost. Stavovi su u duzem vremenu nepromenljivi,
i ako ne konacni, odlikuju se postojanjem individu-
alne varijabilnosti i razlikom izmedu pojedinih kul-
tura. Stav je blize odreden svojim psiholoskim funk-
cijama: utilitarna funkcija, funkcija ekonomije,
funkcija ekspresije i funkcija ego-odbrane. Li¢nost
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Skracenice
SOQ — Suicide Opinion Questionnaire

sa negativnim stavovima prema necemu, nec¢e do-
zvoliti upoznavanje sa informacijama koje govore
protiv njenog stava ili ¢e ih ubrzo zaboraviti. Ako
neki stav objedinjuje u sebi nekoliko funkcija, medu
kojima i ego-odbranu, odbrana stava je i odbrana od
raspada li¢nosti i konzervacije stavova (ideoloski
stavovi, dogme). Znacajna je i utilitarna funkcija koja
obezbeduje jedinstvo sa grupom [3].

U danasnje vreme samoubistvo predstavlja jedan
od najznacajnijih mentalno-zdravstvenih problema
savremenog drustva. Svakih 40 sekundi ubije se jed-
na osoba u svetu, a narocito zabrinjava Cinjenica da
znacajno raste stopa samoubistava medu mladima
[4]. Medu mladima, suicidna ponasanja nisu neuobi-
Cajena [S]. Pretpostavlja se da genetski i bioloski, so-
cijalni i demografski faktori, nepovoljna rana iskustva
i osobine li¢nosti Cine grupu povezanih egzogenih
faktora koji uticu na individualnu podloznost za men-
talne poremecaje i osetljivost na probleme i stresove,
koji, zatim, deluju kao neposredni uticaji na suicidno
ponasanje. Takode egzogeni faktori mogu doprinosi-
ti suicidnom ponasanju i nezavisno od posrednickih
faktora mentalnog zdravlja i stresnih zivotnih doga-
daja [6]. Skoro Cetvrtinu samoubistava u svetu izvrse
tinejdZeri 1 mladi ispod 25 godina (250 000 samoubi-
stava godisnje), tako da samoubistvo predstavlja dru-
gi vodeéi uzrok prerane smrti kod mladih starosnog
doba od 10 do 24 godine, ¢ineci vise od 20 miliona
izgubljenih zdravih godina Zivota [4]. Medutim, pro-
cenjuje se da su kod mladih pokusaji 200 puta ucesta-
liji od samih samoubistava [7].

Republika Srbija sa relativno visokom stopom
samoubistva od 19,5 na 100 000 stanovnika svrsta-
va se u gornju polovinu liste evropskih zemalja po
broju samoubistava. Medutim, narocito zabrinjava-
juce stanje je u Vojvodini, koja u okviru Srbije, ali i
bivse Jugoslavije, dugoro¢no predstavlja podrucje
visoke smrtnosti stanovnistva usled samoubistva.
U Vojvodini je u periodu od pet i po decenija broj
samoubistava povecan za oko 50%, sa 292 samou-
bistva 1953. godine na 484 samoubistva 2009. godi-
ne, a svaki osmi smrtni slu¢aj usled samoubistva
bio je sluc¢aj samoubistva mlade osobe [8,9]. Ovo
prakti¢no znaci da se skoro 2 osobe dnevno ubiju.

S obzirom na veli¢inu i znacaj problema samoubi-
stva u Vojvodini i raSirenosti medu mladima, cilj
ovog rada je da se sagledaju stavovi adolescenata pre-
ma samoubistvu kao i da li razlika u starosnom dobu
uti¢e na promenu stava u odnosu na samoubistvo.

Materijal i metode

U ovom istrazivanju koris¢en je upitnik o samo-
ubistvu, tzv. Suicide Opinion Questionnaire (SOQ,
1980) autora Dzordza Dominoa (Georg Domino).
Ovaj upitnik sadrzi stavove prema samoubistvu,
izvedene u formatu petostepene Likertove skale i
ima psihometrijska svojstva. Upitnik sadrzi ravno
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stotinu iskaza rasporedenih u petnaest tematskih ce-
lina verifikovanih faktorskom analizom, a o kojima
se ispitanik izjasnjava na osnovu skale od pet nivoa:
Potpuno se slazem, Slazem se, Neodlu¢an sam, Ne
slazem se, Potpuno se ne slazem. Ove tematske celi-
ne se mogu grupisati u osam faktorskih skala:

1. Skala odnosa prema samoubistvu kao izrazu
mentalne bolesti;

2. Skala razmatranja samoubistva u funkciji apela;

3. Skala odnosa prema samoubistvu kao izraza
slobode izbora;

4. Skala religiozne obojenosti stavova o samo-
ubistvu;

5. Skala odnosa prema samoubistvu kao aspek-
tu impulsivnog ponasanja,

6. Skala vrednovanja prihvatljivosti i normal-
nosti samoubilackog ¢ina;

7. Skala razmatranja samoubistva kao manife-
stacije agresivnosti;

8. Skala razmatranja samoubistva kroz prizmu
moralnosti.

Upitnik je preveden i prilagoden uslovima na-
Seg podneblja. Nasa iskustva sa SOQ su vrlo oskud-
na. Primenjen je u samo jednom istrazivanju, kada
su analizirani stavovi prema samoubistvu stude-
nata Medicinskog fakulteta u Novom Sadu [10].

U ovom radu, primenjena je forma ovog upit-
nika sa 100 iskaza. Upitnik o samoubistvu ispuni-
le su ukupno 254 mlade osobe. Od ukupnog broja,
124 pripadaju starosnom dobu od 13 do 15 godina,
a 130 starosnom dobu od 18 do 19 godina. Mladu
grupu sacinjavaju ucenici sedmog (n = 28) i osmog
(n = 30) razreda osnovne Skole, kao i ucenici pr-
vog razreda srednje Skole (n = 66). Starijoj grupi
pripadaju ucenici zavrSnih godina gimnazije (n =
60), ekonomske skole (n = 34) i srednje strucne
skole — smer frizeri (n = 36). U ovom istrazivanju
petostepena skala je transformisana u trostepenu
skalu, tako Sto su odgovori Potpuno se slazem i
Slazem se prikazani zajedno kao i Potpuno se ne
slazem i Ne slazem se. Takode, faktorske skale 5 i
7 prikazane su kao jedna faktorska skala.

U odnosu na postoje¢ih osam faktora skala,
odgovori nasih ispitanika su obradivani samo u
odnosu na slede¢ih pet:

1. Skala odnosa prema samoubistvu kao izrazu
mentalne bolesti;

2. Skala razmatranja samoubistva u funkciji apela;

4. Skala religiozne obojenosti stavova o samoubi-
stvu,

5. Skala odnosa prema samoubistvu kao aspektu
impulsivnog ponasanja;

7. Skala razmatranja samoubistva kao manifesta-
cije agresivnosti.

Statisti¢ka analiza

Podaci su statisticki obradeni kori§¢enjem pro-
grama Microsoft Office Excel 2003. Rezultati su
dati kao frekvencua Razlike u ucestalosti su testi-
rane primenom ¥ testa.
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Rezultati

Najvec¢i broj anketiranih adolescenata (50,3%)
smatra da je samoubistvo izraz mentalne bolesti,
vise mladi ucenici (52,4%) nego stariji (48,5%). Sva-
ki Cetvrti uCenik uzrasta 18—19 godina se ne slaze sa
ovim stavom, iako razlike nisu statisticki znacajne
(p>0,05) (Tabela 1).

Stavom da je samoubistvo u funkciji apela slozilo
se 38,1% anketiranih adolescenata, vise stariji uzrast
(40%) nego mladi (36,3%), koji su prisutniji u grupi
neodlucnih (33,9% : 27,6%). Medutim, svaka treca
osoba )smatra da samoubistvo nije u funkciji apela (p
>0,05).

Po pitanju religiozne obojenosti stavova o samou-
bistvu ne postoje statisticki znacajne razlike izmedu
posmatranih starosnih kategorija (p > 0,05).

Sa stavom da je samoubistvo aspekt impulsivnog
ponasanja i manifestacije agresivnosti slaze se 43,7%
adolescenata. Neodluc¢nih je vise kod adolescenata
uzrasta 13—15 godina dok se stariji uzrast u ve¢em
procentu ne slaze sa ovim stavom. Razlike nisu sta-
tisticki znacajne (p > 0,05).

Diskusija

Rezultati ovog istrazivanja ukazuju da se stavovi
o samoubistvu mlade i starije grupe ucenika veci-
nom podudaraju. Najveci broj ispitanika izrazio je
slaganje s tim da je samoubistvo 1zraz mentalne bo-

Cankovi¢ D, i sar. Stavovi o samoubistvu

lesti. Rezultati istrazivanja Kimberly A. prikazuju
da i grupa americkih adolescenata navodi mentalna
oboljenja kao znacajan doprinos u izvrSenju samou-
bistva, 1ako prednost daju nedostatku podrske i stre-
su kao faktorima za pojavu suicidnih misli [11]. Ap-
solventi medicinskog fakulteta u Novom Sadu, lekari
opste medicine i studenti tehnickih nauka u Novom
Sadu, takode se slazu u najvecem procentu sa sta-
vom da je samoubistvo izraz mentalne bolesti, dok
faktor Zivotnog i profesionalnog iskustva nije od pre-
sudnog znacaja [3]. Prema procenama Svetske zdra-
vstvene organizacije i sprovedenih istrazivanja, men-
talne bolesti, pre svega afektivni poremecaji, pred-
stavljaju najznacajnji faktor rizika za ozbiljne poku-
Saje 1 za samoubistva, te se smatra da bi njihovo eli-
minisanje za oko 80% smanjilo rizik od ozbiljnih
pokusaja samoubistva [12,13]. Zna se da trecina pa-
cijenata lekara opste medicine ima psihicke proble-
me, pri cemu vecinom iskazuju odlike sindroma de-
presije [14]. Podaci jasno ukazuju da je vecina stari-
jih osoba koje su pocinile samoubistvo imala neki
oblik psihi¢kog problema, a da je depresija kao spe-
cifi¢an oblik psihopatologije najvise povezana sa sa-
moubistvom kod starijih osoba [15]. Nesporno je da
psihijatrijski poremecaji, prvenstveno depresija, al-
koholizam, shizofrenija, imaju znacajnu ulogu, ali
su bitni faktori i Zivotne krize, telesne bolesti, pro-
blemi adolescencije — nedostatak podrske i razu-
mevanja, problemi starackog zivota, kao i faktori
socijalne sredine (ekonomska depresija, nezapo-

Tabela 1. Odgovori u¢enika mlade i starije grupe u odnosu na pet faktorskih skala
Table 1. Answers of younger and older group of pupils regarding five factor scales

?crgjlesiitlizber Faktorske skale/ Factor scales goclli3nal/fzge goé?nal/?zge
n % n %

Skala 1 Skala odnosa prema samoubistvu kao izrazu mentalne bolesti

Scale 1 Scale of suicide perception as an expression of mental disease
Slazem se/Agree 65 524 63 485
Neodlucan/Undecided 35 28,2 33 255 p>0,05
Ne slazem se/Disagree 24 194 34 25

Skala 2 Skala razmatranja samoubistva u funkciji apela

Scale 2 Scale of suicide perception in the function of appeal
Slazem se/Agree 45 36,3 52 40
Neodlucan/Undecided 42 339 36 27,6 p>0,05
Ne slazem se/Disagree 37 298 42 324

Skala 4 Skala religiozne obojenosti stavova o samoubistvu

Scale 4 Scale of religious dimension of attitudes toward on suicide
Slazem se/Agree 39 314 45 34,6
Neodlucan/Undecided 48 38,7 46 354 p>0,05
Ne slazem se/Disagree 37 299 39 30

Skale 517 Skala odnosa prema samoubistvu kao aspektu impulsivnog ponasanja i razmatranja

Scale 5 and 7 samoubistva kao manifestacije agresivnosti/Scale of suicide perception as the aspect of impulsi-
ve behavior and suicide perception as an aggression manifestation

Slazem se/Agree
Neodlucan/Undecided
Ne slazem se/Disagree

54 435 57 438
38 30,6 30 23
32 259 43 332

p>0,05
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slenost) [16]. U razmatranju da je samoubistvo u
funkciji apela, jedna tre¢ina nasih ispitanika je ne-
odlu¢na, dok jedna trecina ne prihvata misljenje
da samoubistvo moze biti poziv u pomo¢ (apel).
Kod lekara i apsolvenata medicine dobijeni su da-
leko veci skorovi o samoubistvu u funkeiji apela u

odnosu na studente. To ukazuje da je psihijatrijsko
suicidoloSko obrazovanje bitno za formiranje ovog
stava, a zivotno doba 1 profesionalna orijentacija
nemaju znacajnu ulogu [3], $to potvrduju i rezul-
tati sprovedenih istrazivanja [17]. Po pitanju reli-
giozne obojenosti stavova 0 samoubistvu, u naSem
istrazivanju najveci broj ispitanika obe starosne
grupe je neodlucan, $to ukazuje na nedovoljno
razvijenu svest o samoubistvu. Mehmet u svojoj
studiji otkriva da kod turskih adolescenata Cije se
obrazovanje zasniva na religiji, postoje manje San-
se da prihvate samoubistvo kao resenje u odnosu
na kontrolnu grupu [18]. Lekari opste medicine u
istrazivanju Gaji¢ Z. uglavnom se slazu da su ljudi
koji se odlucuju za samoubistvo manje religiozni
posto je samoubilacko ponasanje u suprotnosti sa
ucenjem vecine velikih religija [3] $to se poklapa
sa stavom starije grupe ispitanika (60—95 godina)
u istrazivanju Segal D.L. 1 saradnika [17]. Upotre-
ba religije 1 duhovnosti kao strategije u suocavanju
s problemom imaju tendenciju rasta s godinama i
ovakav stav moze biti protektivan [19,20]. Medu-
tim, u svetlu istrazivanja Domina i Milerove, uka-
zuje se na prisustvo brojnih kontradiktornosti u
razmisljanjima o samoubistvu osoba sa izrazenim
religioznim uverenjima, $to pruza prili¢no ubedlji-
vu argumentaciju o znac¢aju predrasuda i dogmat-
ski ili afektivno oblikovanim stavovima [21]. U
razmatranju skala odnosa prema samoubistvu kao
aspektu impulsivnog ponaSanja i razmatranja sa-
moubistva kao manifestacije agresivnosti, u na-
Sem istrazivanju obe dobne grupe skoro u inden-
ticnom postotku slozile su se sa ovom postavkom.
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Neodlucan odgovor je zastupljeniji kod mlade
dobne grupe, dok je neslaganje sa postavkom u
ovoj skali izrazenije kod starije dobne grupe. U
oblikovanju ovakvog stava uticaj Zivotnog i ra-
dnog iskustva je neznatan, dok je znacajan uticaj
opste zivotne i profesionalne orijentacije, iako po-
stoji konceptualna nedoreCenost literature po-
svecene mestu impulsivnosti u etiopatogenezi sui-
cidnog ponasanja [3]. Veza izmedu agresivnosti i
suicidnosti je dobro poznata. Narocito kod usa-
mljenih i1 odbeglih adolescenata postoji znacajna
povezanost izmedu agresivnog ponasanja i poku-
Saja samoubistva [22]. Mnoge studije podrzavaju
stav da postoji veza izmedu agresije koja je usme-
rena spolja i samoubilackog ¢ina [23—26]. Ljudi sa
visokim nivoom ispoljene agresivnosti i odbojno-
sti su u vec¢em riziku od fatalnog ishoda samoubi-
stva i drugih nasilnih uzroka [27]. Italijanska stu-
dija Paole Miotto i saradnika sprovedena na 950
adolescenata oba pola, starosti od 15 do 19 godi-
na, ukazuje na to da veca sklonost de¢aka ka agre-
siji povecava rizik od smrti samoubistvom u od-
nosu na devojke, uprkos nizoj ucestalosti suicidne
ideje [28].

Naredni pravac istrazivanja bilo bi ispitivanje
razlika u stavovima u odnosu na edukativni profil
ispitanika, $to u ovom radu nije prikazano.

Zakljucak

U ovom istrazivanju prikazani stavovi ispitani-
ka obe starosne grupe su pokazatelj nedovoljne
svesti 0 samoubistvu, njegovim uzrocima i dina-
mici razvoja ovog ]avnozdravstvenog problema.
Ovo ostavlja prostor za intenzivniji edukativni rad
u oblasti mentalnog zdravlja stanovnistva, poseb-
no mladih kao i za dalja istrazivanja problema sa-
moubistva kao osnove za razradu strategije i pre-
vencije ovog javnozdravstvenog problema.
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KORONAROGRAFIJA IPSILATERALNIM ULNARNIM PRISTUPOM KOD
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CORONARY ANGIOGRAPHY THROUGH IPSILATERAL ULNAR APPROACH IN A PATIENT WITH
SMALL-DIAMETER RADIAL ARTERY
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SaZetak

Uvod. Koronarne procedure nije moguce izvesti zapocetim
radijalnim pristupom kod oko 5—15% pacijenata zbog Cestih
anatomskih malformacija radijalne arterije i vazospazma. U
ovim sluéajevima ulnarni pristup moze biti efikasan i bezbe-
dan alternativni pristup iz ruke. Prikaz slu¢aja. Bolesnik star
60 godina, sa stabilnom anginom pektoris, hipertenzijom,
dislipidemijom 1 pozitivnim ergometrijskim testom primljen
je u nasu kliniku radi koronarografije. Zbog bolova u ki¢mi i
nemoguénosti duzeg lezanja bolesnika na ledima zbog proble-
ma sa kicmom, odlucili smo se za pristup iz ruke (standardni
radijalni pristup) nakon ucinjena oba modifikovana Alenova
testa koji su bili pozitivni. Nakon insercije uvodnika u desnu
radijalnu arteriju i nemogucnosti napredovanja zice-vodica i
katetera, uradena je angiografija desne ruke koja je pokazala
da je desna radijalna arterija malog dijametra sa dominacijom
desne ulnarne arterije. Nakon toga, uspesno je punktirana de-
sna ulnarna arterija i koronarografija je uradena ulnarnim pri-
stupom. Oba uvodnika su odmah nakon koronarografije si-
multano izvadena i hemostaza je uspostavljena kompresijom
dvema Terumo trakama iznad obe punktirane arterije, bez
komplikacija. Pulsevi obe arterije su tokom narednih 24 h re-
gularno kontrolisani i bili su normalni. Takode, 24 h nakon
procedure uraden je i kontrolni ultrazvuéni pregled koji je po-
tvrdio postojanje normalnih protoka u obe punktirane arterije.
Tokom perioda prac¢enja od mesec dana nakon koronarografi-
je, pacijent je bio bez tegoba i nisu registrovane ishemijske
komplikacije Sake. Zakljuéak. Nas slucaj pokazuje moguc-
nost izvodenja koronarografije ipsilateralnim ulnarnim pri-
stupom kao bezbednim i efikasnim alternativnim pristupom
kod pacijenata sa pozitivnim Alenovim testom a u slu¢aju ne-
uspeha inicijalnog pokusaja radijalnim pristupom, kada se
zeli izbe¢i femoralni pristup i odrzati pristup iz ruke.

Kljuéne redi: Koronarna angiografija; Ulnarna arterija; Radijal-
na arterija + abnormalnosti; Starost 45-64 godina; Musko; Ishod
tretmana

Summary

Introduction. Coronary procedures cannot be completed in
5-15% of cases through initially used radial artery approach
due to frequent radial artery anomalies and vasospasm. In these
cases, the ulnar artery approach could be the safe and effective
alternative wrist approach. Case report. A 60-year-old patient
with stable angina pectoris, hypertension, dyslipidaemia and
positive endurance test was admitted to our hospital for coro-
nary angiography. Due to the backbone pains which also made
prolonged lying in bed very uncomfortable and painful, we
opted for the wrist approach (standard radial approach) after
both modified Allen’s tests had been performed, which gave
the positive result. After sheath insertion into the right radial
artery and unsuccessful advancement of the guidewire and the
catheter, we performed the right forearm angiography, which
revealed that the right radial artery had a small diameter and
the right ulnar artery was the dominant one. Afterwards, the
right ulnar artery was cannulated successfully and the coronary
angiography was performed through this approach. Both sheaths
were removed simultaneously immediately after the procedure
and hemostasis was secured by the compression with two Teru-
mo-bands over the puncture sites without any complications.
The pulses of both arteries were checked regularly over the next
24 hours and they remained normal. A day after the procedure,
the control Doppler-ultrasound check-up was performed and
it confirmed the normal flow in both cannulated arteries.
One-month follow-up was uneventful, and the patient did not
experience any ischemic symptoms of the hand. Conclusion.
This case is the proof that the ipsilateral ulnar approach can be
a safe and effective alternative approach in patients with posi-
tive Allen’s test after the failure of initial radial attempt in cases
where femoral approach should be avoided or the wrist ap-
proach should be maintained.

Key words: Coronary Angiography; Ulnar Artery; Radial
Artery + abnormalities; Middle Aged; Male; Treatment Out-
come
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Skracenice
TR — Terumo

Uvod

Radijalni pristup za koronarne procedure (ko-
ronarografije, 1 perkutane koronarne intervencije)
u poslednjih nekoliko godina postao je veoma po-
pularan kako za interventne kardiologe, tako i pa-
cijente [1]. Radijalni pristup je povezan sa zna¢ajno
manjom incidencijom lokalnih vaskularnih kom-
plikacija (krvarenje, hematomi, pseudoaneurizme)
u odnosu na tradicionalni femoralni pristup, a u
vazne prednosti spada i ve¢i komfor za pacijenta
zbog izbegavanja duzeg lezanja u postelji i kraceg
zadrzavanja u bolnici, Sto je znacajno i za zdrav-
stveno osiguranje zbog smanjenja troskova lec¢enja
[2,3]. Medutim, kod oko 5—15% pacijenata nije
moguce izvesti koronarne procedure radijalnim
pristupom zbog anatomskih varijacija radijalne
arterije (tortuoziteti, stenoze, aberantno polaziste,
mali dijametar, hipoplazija) ili izrazenog spazma
radijalne arterije [4]. U ovim slu¢ajevima, ukoliko
se zeli izbe¢i femoralni pristup, mogao bi se pri-
meniti ulnarni pristup, kao podjednako efikasan i
bezbedan alternativni pristup za koronarne proce-
dure iz ruke koji pored toga §to zadrzava sve
prednosti radijalnog pristupa [5], ima i dodatnu
prednost zbog prezervacije radijalne arterije kao
moguceg arterijskog grafta za potencijalnu hirur-
Sku revaskularizaciju miokarda.

Vecina dosadasnjih studija sa ulnarnim pristu-
pom uzimala je kao relativne kontraindikacije za
ulnarni pristup negativan inverzan Alenov test,
neuspesan pokusaj punkcije ipsilateralne radijalne
arterije u istom aktu, kao i u prethodnom aktu ura-
denu koronarnu proceduru pristupom preko ipsi-
lateralne radijalne arterije, zbog potencijalne ishe-
mije ruke [6]. Medutim, u dosadasnjem iskustvu
sa ulnarnim pristupom nije zabelezen nijedan slu-
¢aj ishemije ruke zbog prisustva dvojne cirkulacije
i dobro razvijene mreze kolaterala u ruci [7].

U ovom prikazu predstavljamo jedno od mo-
gucih resenja u sluc¢aju neuspesnog pokusaja izvo-
denja koronarne procedure radijalnim pristupom
ukoliko se Zeli izbe¢i femoralni pristup — ipsilate-
ralni ulnarni pristup kao bezbedan i efikasan al-
ternativni pristup iz ruke u istom aktu.

Prikaz slu¢aja

Bolesnik star 60 godina, lecen je poslednjih ne-
koliko godina od stabilne angine pektoris, hiper-
tenzije i dislipidemije. U regionalnom zdravstvenom
centru uraden mu je ergometrijski test na pokret-
noj traci koji je pokazao smanjenu koronarnu re-
zervu i indikovana mu je koronarografija, zbog ¢ega
je smesten u nasu ustanovu.

U sklopu pripreme za koronarografiju, nakon
razgovora sa pacijentom i njegove zelje da se ko-
ronarografija uradi iz ruke zbog bolova u ki¢mi i
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Arteria radialis dex.

Slika 1. Angiografija desne radijalne arterije (malog dija-
metra) i desne ulnarne arterije (dominantna)

Fig. 1. Angiography of the right radial artery (of small-
diameter) and the right ulnar artery (dominant)

nemogucnosti duzeg lezanja na ledima, uradeni su
modifikovani Alenov test i modifikovani inverzni
Alenov test. Oba testa bila su pozitivha oznacava-
juci ocuvanost protoka kroz desnu radijalnu i
desnu ulnarnu arteriju, nakon ¢ega je odluceno da
se koronarografija uradi pristupom preko desne
radijalne arterije — standardnim pristupom iz ruke.
Nakon davanja lokalne anestezije 2% lidokai-
nom, ucinjena je perkutana punkcija desne radijal-
ne arterije a zatim i insercija uvodnika u istu arte-
riju, uz intraarterijsku aplikaciju heparina 5 000
1j. 1 vazodilatatora (nitroglicerin 300 pg, verapa-
mil 2,5 mg). Nekoliko pokusaja napredovanja zi-
ce-vodica 1 dijagnostickog katetera Tiger 4-5 Fr
(Terumo, Tokyo, Japan) u brahijalnu arteriju je bilo
neuspesno, ¢ak i nakon dodatne aplikacije vazodi-
latatora. Zbog nemogucnosti napredovanja katete-
ra uradena je angiografija desne radijalne arterije
ubrizgavanjem kontrasta kroz uvodnik koja je po-
kazala da je desna radijalna arterija malog dijame-
tra sa dominacijom desne ulnarne arterije uz nor-
malan tok i dijametar brahijalne arterije (Slika 1).
Nakon dodatnog razgovora sa pacijentom, odlucili
smo da nastavimo proceduru iz iste ruke pristu-

Slika 2. Uvodnici plasirani u desnoj radijalnoj arteriji i
desnoj ulnarnoj arteriji

Fig. 2. Sheaths inserted into the right radial artery and
the right ulnar artery
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pom preko desne ulnarne arterije. Nakon lokalne
anestezije 2% lidokainom, uc€injena je perkutana
punkcija desne ulnarne arterije 2 cm od pisiformne
kosti, insercija uvodnika i intraarterijska aplikaci-
ja vazodilatatora (nitroglicerin 300 pg, verapamil
2,5 mg) (Slika 2). Dijagnosticki kateter Tiger 4-5 Fr
(Terumo, Tokyo, Japan) putem zice-vodica je lako,
brzo i bez otpora plasiran duz desne ulnarne arterije,
brahijalne arterije, supklavije i brahiocefali¢nog sta-
bla do korena aorte. Selektivna koronarografija obe
koronarne arterije u¢injena je navedenim kateterom.
Koronarografijom je nadeno postojanje dvosudovne
bolesti sa znacajnim stenozama na prednjoj desce-
dentnoj koronarnoj arteriji i desnoj koronarnoj arte-
riji 1 indikovana je elektivna angioplastika u drugom
aktu jer nije uzimao klopidogrel [8]. Odmah nakon
procedure simultano su izvadena oba uvodnika i he-
mostaza je uspotavljena postavljenjem dve Terumo
trake (TR) (Terumo, Tokyo, Japan) iznad oba punk-
ciona mesta (Slika 3). Popustanje kompresije je vr-
Seno svakih sat vremena tokom narednih Sest sati,
nakon Cega su TR-traka uklonjeni a hemostaza us-
postavljena. Tokom koronarografije kao i tokom he-
mostaze pacijent nije imao tegoba u desnoj ruci. Na-
kon uklanjanja TR-traka puls je redovno, na svaka
tri sata kontrolisan tokom narednih 24 h, i bio je pal-
pabilan i dobro punjen iznad obe punktirane arterije,
bez znakova ishemije ruke.

Dan nakon koronarografije uraden je i kontrolni
dopler ultrazvuéni pregled koji je potvrdio da je de-
sna radijalna arterija znacajno manjeg dijametra (2,1
mm) od desne ulnarne arterije (2,9 mm), sa normal-
nim profilom protoka u obe punktirane arterije (Sli-
ka 4). Bolesnik je istog dana otpusten kuéi. Tokom
mesec dana pracenja nisu registrovane ishemijske
komplikacije ruke.

Diskusija

Ulnarni pristup za koronarne procedure uveo
je u klini¢ku praksu Terashima 2001. godine [9], i

Slika 3. Hemostaza uspostavljena kompresijom dvema
TR trakama pozicioniranim iznad mesta punkcije desne
radijalne arterije i desne ulnarne arterije

Fig. 3. Hemostasis was secured by the compression with
two TR bands placed over the puncture sites of the right
radial artery and the right ulnar artery
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Arteria radlalls dex.

Arteria ulnaris dex.

Slika 4. Dopler ultrazvuk desne ulnarne arterije i desne ra-
dijalne arterije pokazuje normalan protok 24 h nakon koro-
narografije. Desna radijalna arterija je malog dijametra (2,1
mm) dok je desna ulnarna arterija dominantna (dijametar
2,9 mm)

Fig. 4. Doppler ultrasound of the right ulnar artery and the
right radial artery 24 hours after coronary angiography
shows the normal flow. The right radial artery is of a small
diameter (2.1 mm) while the right ulnar artery is the domi-
nant one (its diameter being 2.9 mm)

iako se smatra dobrim alternativnim pristupom iz
ruke, jos uvek se u svetu retko primenjuje [5]. Pre-
ma nasim saznanjima, ovaj prikaz je prvi publiko-
vani slucaj koronarografije uradene ulnarnim pri-
stupom u nasoj zemlji.

Ulnarni pristup deli sve prednosti radijalnog
pristupa u odnosu na tradicionalni femoralni pri-
stup: znac¢ajno manja incidencija lokalnih vaskular-
nih komplikacija (hematomi, pseudoaneurizme, ar-
terio-venske fistule) i vec¢i komfor bolesnika zbog
mogucnosti brze mobilizacije i kraceg zadrzavanja
u bolnici [2,3,10]. Poslednje je znacajno i sa eko-
nomske strane zbog smanjenja troSkova lecenja.
Dodatna prednost ulnarnog pristupa u odnosu na
radijalni, ukoliko se ulnarni pristup koristi kao pri-
marni, jeste oCuvanje radijalne arterije za primenu
prilikom eventualne hirurske revaskularizacije mi-
okarda kao potencijalnog arterijskog grafta [11].

Ulnarna arterija lezi neposredno pored vene i
nerva tako da potencijalno postoji moguénost nji-
hove povrede prilikom punkcije, za razliku od radi-
jalne arterije u ¢ijoj blizini se ne nalaze vene i ner-
vi. Povreda ulnarnog nerva prilikom punkcije moze
dovesti do prolaznih neprijatnih (bolnih) senzacija
u predelu ruke i Sake, a povreda vene do nastanka
supkutane hemoragije. Obe komplikacije su retke i
mogu se izbe¢i pazljivom punkcijom i koris¢enjem
punkcione igle malog dijametra. Ostale vaskularne
komplikacije koje mogu nastati su iste kao i kod ra-
dijalnog pristupa i obuhvataju hematome, pseudoa-
neurizme i arterijsko-venske fistule [9,12].

Prema podacima iz literature, radijalna arterija
Je CeSce veceg dijametra (dominantna) od ulnarne
arterije. U studiji Vassileva i saradnika [13] poka-
zano je da je srednji dijametar radijalne arterije
(3,11 £ 0,12 mm) bio znacajno veci u odnosu na
srednji dijametar ulnarne arterije (2,76 + 0,08 mm).
Takode, u istoj studiji pokazano je da je radijalna
arterija dominantna kod oko 75% pacijenata koji su
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podvrgnuti koronarografiji pristupom iz ruke. Me-
dutim, uprkos tome $to je ulnarna arterija ¢eSce
manjeg dijametra od radijalne, ulnarna arterija ima
manje a-adrenergickih receptora u odnosu na radi-
jalnu arteriju, $to je ¢ini manje sklonom nastanku
vazospazma tokom kanulacije (incidencija vazos-
pazma prilikom kanulacije radijalne arterije iznosi
oko 10%). Takode, jedna od vaznih karakteristika
ulnarne arterije koja je ¢ini pogodnom za kanulaci-
ju je pravilan tok, bez krivina, za razliku od radijal-
ne arterije kod koje postoji sklonost krivinama, a
kod 10—15% slucajeva i urodenim anatomskim ab-
normalnostima kao $to su tortuoziteti, stenoze, abe-
ranto polaziSte, petlje i hipoplazija [14]. Sve ove
anomalije, kao i relativno Cesta pojava vazospazma
mogu biti razlog neuspes$nog pokusaja izvodenja
koronarne procedure radijalnim pristupom.

Tehnicki, kanulacija ulnarne arterije je znacajno
zahtevnija u odnosu na radijalnu, pre svega zbog du-
blje anatomske lokalizacije, odsustva kostane podlo-
ge, blizine vene i nerva. Medutim, uprkos ovome,
kod operatora s velikim iskustvom u radijalnom pri-
stupu, kriva u€enja nije znacajno produzena. U skla-
du s ovim, smatra se da je uspeh kanulacije ulnarne
arterije kod iskusnih operatora priblizno jednak us-
pehu kanulacije radijalne arterije [15]. Navedeno
potkrepljuje 1 prospektivna studija Aptecara i sarad-
nika [16], u kojoj je pokazano da nije bilo znacajne
razlike u uspesnosti kanulacije radijalne arterije
(95,5%) u odnosu na ulnarnu arteriju (93,1%).

Od uvodenja ulnarnog pristupa, postojala je i
stalna zabrinutost u pogledu mogucih ishemijskih
komplikacija u sluc¢aju nastanka okluzije ulnarne ar-
terije, s obzirom na njen znacaj u cirkulaciji Sake.
Medutim, dosadasnje klinicko iskustvo ukazuje na
odsustvo ishemijskih komplikacija, kako akutnih
tako 1 hroni¢nih. Ucestalost kasne, klinicki aspimto-
matske postproceduralne okluzjje radijalne ili ulnar-
ne arterije krece se 3—6% [17]. StaviSe, ne postoji ni-
jedno publikovano saopstenje o nastanku akutne ili
hroni¢ne ishemije ruke nakon ulnarnog pristupa.
Razlog za odsustvo ishemijskih komplikacija, ¢ak i
u sluéaju nastanka okluzije radijalne/ulnarne arterije
lezi u postojanju dvojne cirkulacije krvi u ruci koju
obezbeduje radijalna i ulnarna arterija, odnosno nji-
hovi superficijalni i duboki palmarni lukovi, kao i
postojanje i razvoj dodatnih kolaterala izmedu ove
dve arterije.

Sve je vise dokaza u literaturi koji ranije kontra-
indikacije za primenu ulnarnog pristupa (negativan
modifikovani inverzni Alenov test, kanulacija ispila-
teralne radijalne arterije u prethodnom ili istom aktu,
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dokazana okluzija radijalne arterije) dovode u pita-
nje. Slogoff i saradnici [18] jo§ davne 1983. godine
saopstili su da u seriji od 22 kardiohirurska pacijen-
ta, nijedan nije imao ishemiju ruke nakon konkomi-
tantne, ipsilateralne kanulacije ulnarne i/ili radijalne
arterije radene sa ciljem invazivnog hemodinamic-
kog monitoringa. Na ovo ukazuje i Cinjenica da se u
anesteziologiji radi invazivnog monitoringa i/ili
odredivanja gasnih analiza rutinski primenjuje ka-
nulacija radijalne i/ili ulnarne arterije samo na osno-
vu palpacije pulsa bez dodatne dijagnostike i potvrde
kompetentnosti dvojne cirkulacije u ruci, tj. paten-
tnosti radijalne i ulnarne arterije, odnosno superfici-
jalnog i dubokog palmarnog luka Alenovim testovi-
ma. To je podstaklo De Andradea i saradnike [19] da
potvrde odsustvo ishemijskih komplikacija nakon
konkomitantne kanulacije ulnarne arterije posle neu-
spesne kanulacije radijalne arterije a bez prethodno
uradenog Alenovog testa. Takode, postoje prikazi
bolesnika sa uspeSnom koronarografijom ipsilateral-
nim ulnarnim pristupom kod bolesnika sa angio-
grafski dokazanom hroni¢nom okluzijom ispilateral-
ne radijalne arterije [20]. Nedavno je publikovan i
prvi prikaz bolesnika koji je veoma slican nasem slu-
¢aju, kod koga je koronarna procedura uradena ipsi-
lateralnim ulnarnim pristupom nakon neuspe$nog
radijalnog pokusaja [21] zbog postojanja petlje (eng.
loop) radijalne arterije.

Moramo da napomenemo da je i nakon deset
godina od uvodenja u klinicku praksu, ulnarni pri-
stup uprkos jednakim prednostima u poredenju sa
radijalnim pristupom, ostao samo alternativni pri-
stup iz ruke zbog i dalje prisutne bojazni od ishe-
mijskih komplikacija. Zbog toga su svakako po-
trebni dodatni dokazi u vidu vecih serija bolesnika
odnosno randomizovane klinicke studije koje bi
nedvosmisleno potvrdile bezbednost ulnarnog pri-
stupa ne samo kao alternativnog ve¢ i kao primar-
nog pristupa iz ruke.

Zakljuéak

Kod pacijenata kod kojih se koronarna procedu-
ra ne moze uraditi zapocetim radijalnim pristupom,
a ukoliko se zeli odrzati pristup iz ruke zbog svojih
prednosti ili zbog nemoguénosti femoralnog pristu-
pa, ipsilateralni ulnarni pristup moze biti jednako
efikasan i bezbedan alternatnivni pristup iz ruke.
Za primenu ulnarnog pristupa koji je tehnicki zah-
tevniji od radijalnog, neophodno je prethodno veli-
ko iskustvo operatora u radijalnom pristupu.
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Sazetak

Uvod. Infratemporalna regija zbog svog sadrzaja i odnosa sa
susednim regijama ima veliki klinicki znacaj. Primarni tumo-
ri ove regije, kako benigni tako i maligni, veoma su retki, ali
zahtevaju hirurski tretman koji je uslovljen veli¢inom i lokali-
zacijom tumora. Prikaz slu¢aja. U radu je prikazan slucaj pa-
cijentkinje stare 72 godine koja se javila na Kliniku zbog pa-
restezija u predelu leve polovine lica, a kojoj je prethodnim
imidzing metodama dijagnostikovan tumor leve infratempo-
ralne jame. Nakon preopertaivne pripreme, pacijentkinji je
transfacijalnim-transzigomati¢nim pristupom u celosti otklo-
njen tumor. Patohistoloskim pregledom utvrdeno je da se radi
o $vanomu. Postoperativni tok protekao je bez komplikacija.
Na kontrolnom pregledu nakon mesec dana pacijentkinja nije
imala tegoba. Zakljuéak. Za uspesno hirursko lecenje tumo-
ra infratemporalne jame, osim precizne dijagnostike, veoma
je vazan izbor odgovaraju¢eg hirurskog pristupa koji treba da
obezbedi kompletno uklanjanje tumora uz o¢uvanje sadrzaja
infratemporalne jame.

Kljuéne reéi: Svanom; Temporalna kost + anatomija i histo-
logija; Temporalna kost + patologija; Dijagnoza; Znaci i simp-
tomi; Operativne hirurSke procedure; Stari; Zensko; Magnet-
na rezonanca; CT

Uvod

Infratemporalna jama je anatomski prostor
ogranicen spolja ramusom mandibule, unutra pteri-
goidnim nastavkom sfenoidalne kosti kao i bo¢nim
zidom nosnog i usnog dela zdrela od koga ga odva-
ja laterofaringealni prostor; napred je organicen te-
lom maksile 1 parotidnim predelom, gornja granica
je slepooc¢ni predeo i velika krila sfenoidne kosti
koja ga odvajaju od srednje lobanjske jame. Infra-
temporalna jama komunicira sa srednjom lobanj-
skom jamom preko neurovaskularnih otvora (fora-
men spinosum, foramen ovale i foramen lacerum).
Medijalno infratemporalna jama komunicira sa pte-
rigopalatinskom jamom preko pterigomaksilarne
fisure a preko donje orbitalne fisure sa orbitom.

Zbog svog sadrzaja (a. maxillaris 1 plexus ptery-
goideus, n. mandibularis, n. maxillaris 1 pterigoidni

Summary

Introduction. Due to its contents and relations with neigh-
boring regions, the infratemporal fossa has a great clinical
significance. Primary tumors of this region, both benign and
malignant, are rare, but they do require surgical treatment,
which is determined by the size and localization of the tumor.
Case Report. The paper presents the case of a 72-year-old fe-
male patient who was referred to hospital for paresthesia in
the left half of the face after having been found to have a tu-
mor of left infratmeporal fossa by imaging methods. The tu-
mor was completely removed by transfacial-transzygomatic
approach and, according to histopathological findings, it was
a schwannoma. The postoperative course was without com-
plications and the patient did not have any discomforts at the
check-up a month later. Conclusion. In addition to the accu-
rate diagnosis, the success rate of the surgical treatment of tu-
mors depends on the appropriate surgical approach to ensure
the complete removal of the tumor while preserving the con-
tent of the infratemporal region.

Key words: Neurilemmoma; Temporal Bone + anatomy & his-
tology; Temporal Bone + pathology; Diagnosis; Signs and Symp-
toms; Surgical Procedures, Operative; Aged; Female; Magnetic
Resonance Imaging; Tomography, X-Ray Computed

misici), kao i odnosa sa retrostiloidnim delom late-
rofaringealnog prostora i njegovim sadrzajem koji
¢ini a. carotis interna, v. jugularis interna, kranijal-
ni nervi (IX, X, XI, XII), ovaj prostor ima veliki
klinicki znaca] “Prisustvo neurovaskularnih struk-
tura ogranicava hirurski pristup ovoj regiji jer je pri-
likom odabira hirurSkog pristupa potrebno identifi-
kovati i sacuvati ove strukture [1].

U infratemporalnoj Jaml najcesce se javljaju tu-
mori iz okolnih zona kao $to su paranazalni sinusi,
srednja lobanjska jama, nazofarinks, parotidna Zlezda
1 spoljasnji usni kanal [2]. Manji broj tumora potice
iz tkiva infratemporalnog prostora i oni se termino-
loski oznacavaju kao primarni tumori. Metastaze
drugih tumora se takode mogu na¢i u infratemporal-
noj jami. Benigni tumori uglavnom postuju granice
Sirenja u okviru anatomskog prostora i ravni mekih
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Skracenice
CT — kompjuterizovana tomografija
NMR - nuklearna magnetna rezonancija

tkiva a rede se Sire kroz postojece otvore (na primer
kroz foramen ovale ili pterigomaksilarnu fisuru) [3].

Maligni tumori medutim mogu da infiltriraju i
uniste sve strukture koje ogranicavaju prostor in-
fratemporalne jame.

Prikaz slucaja

Na Kliniku za maksilofacijalnu hirurgiju Kli-
nickog centra Vojvodine u Novom Sadu oktobra
2010. godine primljena je pacijentkinja stara 72
godine. Maksilofacijalom hirurgu se javlja zbog
trnjenja u predelu leve polovine lica. Tegobe su
pocele Sest meseci pre javljanja lekaru u vidu tr-
njenja u predelu gornje usne koje se Sirilo ka le-
vom oku da bi se vremenom prosirilo na celu levu
polovinu lica. Nakon sprovedene kompjuterizova-
ne tomografije (CT) i nuklearne magnetne rezo- § o .
nancije (NMR) dijagnostikovana je tumorska masa Slika 2. Sematski prikaz osteotomije
u levom infratemporalnom prostoru (Slika 1). Fig. 2. Schematic view of osteotomy

nog sinusa. Kroz formiranu nazoantrostomu, u de-
fekt nastao nakon uklanjanja tumora, plasirana je jo-
doform gaza. Fragment kosti nakon osteotomije vra-
¢en je na mesto 1 fiksiran pomoc¢u osteosintetiCkog
materijala (dve mini-plocice i 8 Srafova) (Slika 3).

Patohistoloskim nalazom identifikovan je Sva-
nom (ancient type).

Postoperativni tok prosao je bez komplikacija.
Ordinirana je antibiotska terapija. Sestog postope-
rativnog dana uklonjena je jodoform gaza.

Preoperativna simptomatologija u vidu pare-
stezija u predelu leve polovine lica nestala je na-
kon operativnog lecenja.

AP 38 ant
Sc9 H

Slika 1. Prikaz tumorske mase u levoj infratemporal-
noj regiji - NMR snimak

Fig. 1. Showing of the tumor in the left infratemporal-
noj fossa- MRI

Nakon preoperativne pripreme u opstoj anesteziji
odstranjena je tumorska masa u celini. [zabran je
transfacijalni-transzigomaticni pristup tumoru uz
incizioni rez po Veber-Fergusonu koji je produzen
supcilijarno. Nakon oslobadanja prednjeg zida mak-
sile, nacinjena je osteotomija u predelu infraorbital-
ne ivice, zigomaticno-maksilarne suture i tela jago-
di¢ne kosti, te je dobijeni kostani fragment u potpu-
nosti uklonjen uz ligiranje infraorbitalnih krvnih su-
dova §to je omogucilo pristup zadnjem zidu maksi-
larnog sinusa (Slika 2). Na njemu je nac¢injen osteo-
tomski otvor i identifikovana tumorska masa koja je Slika 3. Postoperativni nalaz na snimku CT-a
u celosti odstranjena. Nacinjena je revizija maksilar-

Fig. 3. Postoperative findings on CT image
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Konci su skinuti desetog postoperativnog dana,
rana je zarasla uredno. Na kontrolnom pregledu
nakon mesec dana pacijentkinja je bila bez su-
bjektivnih tegoba.

Diskusija

U infratemporalnoj jami najcesce se javljaju tu-
mori iz okolnih regija. Manji broj tumora potice iz
tkiva infratemporalnog prostora i oni se termino-
loski oznacavaju kao primarni tumori [3].

Na Klinici za maksilofacijalnu hirurgiju Kli-
nickog centra Vojvodine u periodu 1996—2012. go-
dine operisano je 13 tumora infratemporalne jame,
od kojih je 12 bilo malignih i jedan benigni. Od 12
malignih tumora infratemporalne regije, tri su bila
primarna i to: dva osteosarkoma i mukoepidermo-
idni karcinom. Devet tumora je bilo metastatskih i
to: dva metastatska tumora porekla karcinoma
dojke, dva metastatska adenokarcinoma nepozna-
tog porekla, jedan metastatski tumor adenokarci-
noma bubrega, jedna metastaza seminoma, jedna
metastaza adenoid-cistiénog karcinoma i po jedna
metastaza melanoma nepoznatog porekla i plano-
celularnog karcima nepoznatog porekla. Jedan tu-
mor je bio dobro¢udan i to Svanom opisan u ovom
prikazu slucaja. Radi se o primarnom tumoru in-
fratemporalne regije koji je patohistoloSkim pre-
gledom identifikovan kao svanom. Svanom je be-
nigna inkapsulirana neoplazma sa retkom inciden-
cijom [4]. Javlja se obicno u predelu glave i vrata,
retko u drugim delovima tela. Histoloski postoje
varijacije Svanoma kao $to su: celularni tip, anci-
ent tip, glandularni i epiteloidni tip. Ancient $va-
nomi pokazuju pleomorfizam bez mitoza kao re-
zultat celularne degeneracije $to moze dovesti do
pogresnog dijagnostikovanja ovih tumora kao ma-
lignih. Njihova maligna alteracija je retka.

Za dijagnostikovanje veliki znacaj imaju ana-
mneza i klinicki pregled kao i CT i NMR dijagno-
stika [5]. Pacijenti sa tumorom ove regije ]aVIJaJu
se sa simptomima neuropatija kranijalnih zivaca
koji se nalaze u infratemporalnoj regiji. Pacijenti
mogu da imaju problem sa gutanjem 1 sa govorom
(hipernazalni govor), nazalnu regurgitaciju, disfa-
giju, aspiraciju i disfoniju (ukljucenje I1X, X krani-
jalnog nerva). Na disfunkciju 1 specifi¢ne kranijal-
ne neuropatije ukazuje sledeci nalaz u fizikalnom
pregledu: smanjenje elevacije ipsilateralnog nep-

ca, smanjenje pokretljivosti i snage jezika (devija-
cija na zahvacéenu stranu), smanjenje supraglotlcne
senzitivnosti, ipsilateralna paraliza glasnih Zzica i
paraliza sternokleidornastoidnog misica i trapeziju-
sa (ostecen XI kranijalni nerv). Pacijentkinja u pri-
kazanom slucaju javila se s parestezijama u predelu
leve polovine lica §to je ukazivalo na neuralgiju n.
infraorbitalis, zavr$ne grane n. maxillaris.

Terapija ovih tumora je hirurska. Postoje razne
varijante hirurSkih pristupa infratemporalnoj jami
od transantalnog koju je Sewal uveo 1926. godine
[6], preko maksilektomije, maksilarnog svinga,
transzigomati¢nog pristupa, do transpalatinalnog i
endoskopskog pristupa uvedenih poslednjih dekada
proslog veka [7-9], a hirurgu je prepusteno da oda-
bere odgovarajucu tehniku koja ¢e obezbediti mak-
simalnu ekspoziciju tumora sa minimalnim posle-
dicama po pacijenta uz ocuvanje kvaliteta Zivota pa-
cijenta. Kada se sumnja na intrakranijalnu ekspanzi-
ju tumora potrebno je konsultovati neurohirurga.

Hirurski pristup infratemporalnoj jami, da bi
obezbedio radikalnu resekciju tumora, moze biti
kombinovan: transkranijalni-suptemporalni, Le Fort
1, transmaksilarni ili prednji frontalni pristup dok je
za biopsiju (fine-needle aspiration biopsija ili true
cut biopsija) endonazalni endoskopski pristup po-
voljniji u odnosu na konvencionalne pristupe [10,11].

Naravno da izbor hirurSke metode zavisi od lo-
kalizacije i dimenzija tumora [12,13]. S obzirom da
se u nasem slucaju radilo o tumoru smestenom u
predelu iza zadnjeg zida maksile, transfacijalni-
transzigomaticni pristup, uz prezervaciju kostanih
strukura, bio je metoda izbora kojom su postedene
neurovaskularne strukture ove regije.

Zakljucak

Primarni tumori infratemporalne jame su retki
tumori koji zahtevaju hirursko le¢enje. Zbog anatom-
skog polozaja i sadrzaja infratemporalne jame, hirur-
ski pristupi su slozeni 1 zahtevaju preciznu preopera-
tivnu dijagnostiku i izbor odgovaraju¢eg hirurskog
pristupa koji bi obezbedio potpuno uklanjanje tumo-
ra i o¢uvanje neurovaskularnih elemenata. Prikazan
je slucaj pacijentkinje sa Svanomom infratemporalne
regije koji je primenom transfacijalno-transzigoma-
ti¢nog hirurskog pristupa uspesno odstranjen.
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Summary

Introduction. Fetal tumors are relatively rare and the early pre-
natal diagnosis enables the prediction of possible complications
and decision for appropriate treatment. This paper deals with
the role of ultrasonography and magnetic resonance imaging in
the early prenatal diagnosis of sacrococcygeal teratoma. Case
report. A 21-year-old primigravida was found to have a large
sacrococcygeal tumor measuring 25x30mm, presented mainly
as a solid mass, when she underwent the initial ultrasound ex-
amination on the first day of 19" week of gestation. There were
no other associated anomalies. The second ultrasound exami-
nation was obtained after 6 days and revealed that the tumor
had doubled its size. The prominent enlargement raised suspi-
cion of immature sacrococcygeal teratoma and thus, fetal mag-
netic resonance imaging was performed in the 20" gestation
week. The examination showed a crococcygeal teratoma pre-
sented as a large solid mass with small microcystic areas, the
largest diameter being 60mm, completely externally positioned
with no intra-pelvic extension. Rapid tumor growth posed a
threat to the fetal circulation and it was the main reason when
opting for the termination of pregnancy at 20 weeks of gesta-
tion. Pathohystological examination confirmed the diagnosis of
immature sacrococcygeal teratoma. Discussion. In the prenatal
period the magnetic resonance imaging of a fetal tumor initial-
ly diagnosed by ultrasound examination is an additional part of
diagnostic procedure, and it is not contraindicated during preg-
nancy. Magnetic resonance imaging improves the delineation
of the tumor. The prompt prenatal diagnosis of sacrococcygeal
teratoma, as well as the detection of possible associated anoma-
lies, is important for the pregnancy management, prediction of
possible complications and choice of appropriate treatment.
Conclusion. Ultrasonography and magnetic resonance imaging
are noninvasive, compatible and complementary diagnostic
modalities in evaluation of sacrococcygeal teratoma in prenatal
period.

Key words: Ultrasonography, Prenatal; Magnetic Resonance
Imaging; Prenatal Diagnosis; Teratoma; Sacrococcygeal Re-
gion; Diagnosis; Fetus

Sazetak

Uvod. Fetalni tumori su relativno retki i rana prenatalna dija-
gnoza omogucava predvidanje moguc¢ih komplikacija i odlu-
ku o odgovaraju¢em tretmanu. U ovom radu prikazana je ulo-
ga ultrasonografije i magnetnorezonantnog imidzinga u ranoj
prenatalnoj dijagnozi sakrokokcigealnog teratoma. Prikaz
slué¢aja. Kod dvadesetjednogodisnje prvorotke prvog dana 19.
nedelje gestacije inicijalni ultrasonografski pregled otkrio je
veliki, pretezno solidni sakrokokcigealni tumor, dimenzija 25
x 30 mm. Nije bilo drugih pridruzenih anomalija. Nakon Sest
dana, kontrolni ultrasonografski pregled pokazao je da je ve-
licina tumora udvostru¢ena zbog ¢ega je indikovan pregled
magnetnom rezonacijom. U 20. nedelji gestacije ovaj pregled
je pokazao sakrokokcigealni teratom u vidu velike solidne
mase sa malim mikrocistiénim zonama, najveéeg dijametra
60 mm, u potpunosti lokalizovanu ekstrapelvi¢no, bez Sirenja
u malu karlicu. Kompromitovana fetalna cirkulacija zbog br-
zog rasta tumora bila je razlog za odluku o prekidu trudnoce.
Patohistoloski pregled je potvrdio dijagnozu nezrelog sakro-
kokcigealnog teratoma. Diskusija. U prenatalnom periodu,
nakon ultrasonografski otkrivenog fetalnog tumora, magnet-
norezonantni imidzing omogucava dalje bolje sagledavanje
tumora i njegovog odnosa prema okolnim strukturama. Pra-
vovremena prenatalna dijagnoza sakrokokcigealnog teratoma,
kao i sagledavanje potencijalno udruzenih razvojnih anomali-
ja veoma su bitni za vodenje trudnoce, predvidanje moguéih
komplikacija i donoSenje odluke o odgovaraju¢em tretmanu.
Zakljucak. Ultrasonografija i magnetnorezonantni imidzing
su neinvazivne, kompatibilne i komplementarne dijagnosticke
metode u sagledavanju sakrokokcigealnog teratoma u prena-
talnom periodu.

Kljuéne re¢i: Prenatalna ultrasonografija; Magnetna rezo-
nanca; Prenatalna dijagnoza; Teratom; Sakrokokcigealna re-
gija; Dijagnoza; Fetus
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Abbreviations

HQ — high quality

MRI — magnetic resonance imaging

SCT — sacrococcygeal teratoma

TE — time of echo

TR — time of repetition

T2W -T2 weighted

UsS — ultrasonography
Introduction

Fetal tumors are relatively rare and the early
prenatal diagnosis enables the prediction of possi-
ble complications and decision for appropriate
treatment. Teratomas are usually present at birth,
but the small ones are often not discovered until
much later in life. Congenital teratomas most fre-
quently occur in the sacrococcygeal region. The
incidence of sacrococcygeal teratoma (SCT) is 1-2
per 35 - 40000 newborns [1]. The prevalence is
0.25-0.5: 10 000 live births for any fetal teratoma,
with sacrococcygeal accounting for over 50%,
cranial 40% and cervical 5.5%. SCT is more com-
mon in female than in male fetuses (1:4) [1,2].

The diagnosis of SCT is usually made by ob-
stetric ultrasonography (US) performed as a screen-
ing procedure or to assess the uterine size too large
for the dates. A detailed ultrasonographic evalua-
tion aided by color flow Doppler allows a more
accurate diagnosis. Magnetic resonance imaging
(MRI) contributes significantly to the diagnosis af-
ter ultrasound examination [3]. Ultrasound exami-
nation and MRI are of great importance in diag-
nosing fetal teratomas because they allow the cor-
rect assessment of the tumor size, localization and
its relation to surrounding structures. This paper
presents the role of ultrasonography and MRI in
the early prenatal diagnosis of SCT.

Case report

A 21-year-old primigravida was admitted to the
Department of Gynecology and Obstetrics of the
Clinical Centre of Nis (the Ward for High Risk
Pregnancy) on the first day of 19" week of gesta-
tion for severe pain and high suspicion of imminent
abortion. It was a low risk pregnancy and her per-
sonal and family history did not contribute signifi-
cantly. On initial ultrasound examination (Toshiba
4D) we found single fetus corresponding to the pe-
riod of gestation with polyhydramnios and breech
presentation. In addition, a large sacrococcygeal tu-
mor was visualized, measuring 25x30mm, present-
ed mainly as a solid mass (figures 1 and 2). There
were no other associated anomalies.

The second ultrasound examination was ob-
tained after 6 days. This examination showed a sig-
nificant increase in size of tumor, which doubled
its size since the first ultrasonography. Amniocen-
tesis was also done and the analysis of the amni-
otic fluid showed that the caryotype was 46XX.
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Fig. 1. Female fetus at 19 weeks with type I sacrococcy-
geal teratoma. Sagittal sonogram (4D) of fetus with sacro-
coccygeal teratoma (arrows)

Slika 1. Zenski fetus gestacijske starosti 19 nedelja sa sa-
krokokcigealnim teratomom tip 1. Sagitalni sonogram
(4D) fetusa sa sakrokokcigealnim teratomom (oznacen
strelicama)

The prominent enlargement raised suspicion of an
immature or malignant SCT and we decided to
perform a fetal MRI.

Two days later, at the beginning of 20" gesta-
tion week, MRI was performed with 1.5 T magnet
(Avanto, Siemens) equipped with a phased-array
body coil. The non-sedated mother was put in su-
pine position. The following imaging sequences
were performed: T2 trufi HQ, T2 trufi FAST and
T2 trufi single shot real time (TR 214.1ms, TE
1.76ms, section thickness 3mm) in the sagital, coro-
nal and axial planes relative to the fetus. MRI
study was reviewed and interpreted by the radio-
logist, who was aware of sonography results and
clinical information. MRI results were compared
with sonography results.
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Fig. 2. Coronal sonogram shows a tumor external to
the fetus with echogenic tumoral content (arrows)
Slika 2. Koronalni sonogram pokazuje tumor sa ehoge-
nom strukturom koji se Siri van fetusa (oznaceno streli-
cama)
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Fig. 3. Fetal MR imaging at 20 weeks with type I sacro-
coccygeal teratoma. Coronal T2-weighted trufi HQ MR
image (TR 214.1ms, TE 1.76ms) shows large caudal ex-
trapelvic mass (arrows) in sacrococcygeal region

Slika 3. MRI fetusa gestacijske starosti 19 nedelja sa sa-
krokokcigealnim teratomom tip 1. Koronalni T2W trufi
HQ MR tomogram (TR 214.1 ms, TE 1.76 ms) pokazuje
veliku ekstrapelvicnu masu (oznaceno strelicama) u sa-
krokokcigealnoj regiji

The presence, size, signal intensity, characteris-
tics, extent and compressive effect of the SCT were
determined. Screening MRI at the beginning of
20" gestational week showed a SCT presenting as
a large solid mass in the sacrococcygeal region
with small microcystic areas, completely external-
ly positioned with no intrapelvic extension. The
largest diameter of the tumor measured on MR
imaging was 60 mm (figures 3 and 4).

Rapid tumor growth posed a threat to the fetal
circulation, which could be seriously compromised.
This was the main reason for the commission to
opt for the termination of the pregnancy at 20"
gestational week. The fetus exited after delivery due
to immaturity.

The pathologic examination of the fetus was per-
formed afterwards according to the hospital proto-
col. This examination confirmed the presence of a
tumor in the sacrococcigeal region, with the largest
diameter measuring 62mm. The tumor mass was
clearly demarcated, and there was no propagation
into the pelvis. The pelvic organs were intact. On
macrosopic pathologic examination the tumor was
described as predominately solid with multiple small
cysts. On examination no other associated congeni-
tal anomalies were detected. The tumor was classi-
fied as immature SCT type I, which confirmed US
and MRI findings.

Discussion

Magnetic resonance imaging is a complemen-
tary modality in diagnosing SCT and is always
obtained after ultrasound examination. Characte-
ristic findings are of a caudal or intrapelvic mass,

Fig. 4. MR image T2-weighted trufi HQ (TR 214.1ms, TE
1.76ms) in the axial plane shows a mainly solid tumor tis-
sue with small areas of microcystic content

Slika 4. MR T2W trufi HQ tomogram (TR 214.Ims, TE
1.76ms) u aksijalnoj ravni pokazuje dominantno solidno tu-
morsko tkivo sa manjim zonama mikrocisticnog sadrzaja

which can be routinely identified during the second
and third trimester. Other important information
from ultrasound and magnetic resonance imaging
includes the presence of abdominal or pelvic exten-
sion, evidence of bowel or urinary tract obstruc-
tion, assessment of the fetal spine integrity and
lower extremity function [4,5].

Possible fetal complications include spontane-
ous hemorrhage into the SCT, nonimmune hydrops
fetalis, malignancy, renal calyceal dilatation and
bladder outlet obstruction. The resulting fetal ane-
mia may initiate or exacerbate the effects of the vas-
cular steal.

The major differential diagnosis includes mye-
lomeningocele, meconium pseudocyst and obstruc-
tive uropathy. Features that may exclude these pos-
sibilities include the presence of normal kidneys,
absence of solid component and calcifications within
the mass, presence of spinal dysraphic features
and the lack of a meconium appearance to the flu-
id contained within the cysts [6]. All these fea-
tures can be revealed on US and magnetic reso-
nance examination.

The prognosis is related to the size of the mass
and surgical operability. Other prognostic factors in-
clude gestational age of the fetus at the time of deliv-
ery, presence or absence of associated fetal malfor-
mation and fetal hydrops, and the availability of re-
suscitation team to secure a neonatal airway follow-
ing delivery [7,8]. The risk of malignancy depends
on the child’s age. SCT diagnosed at the age of less
than 2 months, one year and two years is malignant
in 7-10%, 37% and 50%, respectively [9].

The prenatal diagnosis of a SCT allows us to pre-
dict possible complications and to make decision for
the appropriate treatment. Since these tumors are
generally not malignant, most fetuses with SCT do
well with surgical treatment after birth. Babies with
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small tumors that can be removed along with the
coccyx bone after birth can be expected to have a
normal life. Fetuses with very large tumors, which
can reach the size of the fetus itself, pose a difficult
problem both before and after birth [10,11].

Conclusion

Magnetic resonance imaging is a valuable ad-
junct to obstetric sonography for the prenatal eva-
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luation of sacrococcygeal teratoma. The team ap-
proach is the imperative in providing an organized
and coordinated care plan. An obstetrician and/or
perinatologist, pediatric radiologist, neonatologist
and pediatric surgeon should all be available when
making the final decision about the pregnancy
outcome.
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SaZetak

Pored od ranije poznate i jasno definisane metabolicke uloge
vitamina D, danas se sve vise hipotetie sa njegovom antiproli-
ferativnom i proapoptotskom ulogom. Epidemiologija i znacaj
karcinoma prostate. Karcinom prostate je prema ucestalosti
na drugom mestu u odnosu na ostale karcinome kod muskara-
ca. Dug period kancerogeneze, raspolozivi tumorski markeri i
velika incidencija ¢ine karcinom prostate idealnim za primenu
preventivnih mera. FizioloSka uloga vitamina D i dejstvo na
¢elije karcinoma prostate. /n vitro i in vivo ispitivanja pokaza-
la su postojanje antiproliferativne i proapoptotske uloge vitami-
na D. Poremecaji u fiziologiji vitamina D uoc¢eni su na nivou
gena za vitamin D, receptora vitamina D, elemenata responziv-
nih za vitamin D i androgenih receptora. Zaklju¢ak. Dosadas-
nja istrazivanja koja se bave posmatranjem nivoa vitamina D u
serumu, tkivu prostate, akivnosti enzima koji uc¢estvuju u me-
tabolizmu vitamina D, kao i promenama na genima, predstav-
ljaju pocetak istrazivanja i otkrivanja znacaja vitamina D u ra-
zvoju karcinoma prostate.

Kljuéne reci: D vitamin; Karcinom prostate; Musko; Prolife-
racija ¢elija + efekat lekova; Apoptoza; Genetika; Metaboli-
zam; Epidemiologija

Uvod

U protekloj deceniji, pored ranije definisane
uloge vitamina D u homeostazi kalcijuma i fosfora
[1], pojavilo se shvatanje da vitamin D ima zna-
Cajnu ulogu u kancerogenezi. Epidemioloske, in
vitro 1 in vivo studije pokazale su da postoji pove-
zanost izmedu nivoa vitamina D, ucestalosti i1
mortaliteta od karcinoma debelog creva, prostate i
dojke [2,3]. Postoji veliki broj studija koje se bave
ulogom vitamina D u razvoju karcinoma prostate,
neke sa pozitivnom, dok druge ukazuju na posto-
janje negativne korelacije, te se na osnovu ovih
istrazivanja ne moze formirati defintivni stav. Po-
red uloge u kancerogenezi, hipotetise se i sa po-
tencijalnom ulogom vitamina D i njegovih analoga

Summary

In addition to the metabolic role of vitamin D, which is well
known and clearly defined, there have been many hypotheses
regarding its anti-proliferative and pro-apoptotic role. Epidemi-
ology and Significance of Prostate Cancer. Prostate cancer is
the second most common malignancy in men. Long period of
cancerogenesis, available tumor markers and high incidence
make this cancer ideal for preventive measures. Physiological
Role of Vitamin D and its Effect on Prostate Cancer Cells. In
vitro and in vivo studies have shown the anti-proliferative and
pro-apoptopic role of vitamin D. Disorders of vitamin D meta-
bolism are noted in vitamin D gene level, vitamin D receptor,
vitamin D responsive elements and androgen receptors. We pre-
sent the most important effect of those changes on vitamin D
metabolism. Conclusion. Available studies on vitamin D level
in serum, prostate tissue, observed activity of vitamin D en-
zymes and genetic changes give us only a slight insight into the
basic mechanisms of vitamin D action in the development of
prostate cancer; therefore, further investigations are needed.
Key words: Vitamin D; Prostatic Neoplasms; Male; Cell Pro-
liferation + drug effects; Apoptosis; Genetics; Metabolism;
Epidemiology

u terapiji malignih bolesti. Karcinom prostate
predstavlja najces¢u nekutanu malignu promenu
od koje tokom zivota oboli 16,72% muskaraca;
istovremeno je on uzrok smrti kod 2,57% muska-
raca [4]. Bolest ima dug period progresije i preziv-
ljavanja, Sto stvara mogucnosti za razli¢ite dija-
gnosticke, preventivne 1 terapijske mere. Pokusa-
¢emo da, na osnovu raspolozive literature, utvrdi-
mo trenutno mesto i znacaj vitamina D kod karci-
noma prostate.

Epidemiologija i znacaj karcinoma prostate
Karcinom prostate je bolest koja se javlja u sta-

rijem zivotnom dobu, 63% pacijenta oboleva na-
kon 65. godine. Kumulativni rizik za razvoj kli-
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Skracenice
VDR —receptor vitamina D
VDREs — elementi responzivni za vitamin D
[25(OH)D]  —25-hidroksivitamin D
[1,25(0H)2D] — 1,25-dihidroksivitamin D
PTH — paratiroidni hormon
FGF-23 — Fibroblast growth factor 23
RXR — retinoi¢na kiselina
PSA — antigen specifi¢an za prostatu

LNCaP ¢elije — androgent senzitivne celije dobijene iz meta-
staze karcinoma prostate u levu supraklaviku-
larnu zlezdu

AR — androgeni receptori
GS — Gleason scor
BHP — benigna hiperplazija prostate

nicki manifestne bolesti je 17,3% do 85. godine [5].
Incidencija obolevanja u svetu znatno varira, najniza
je u Aziji, dok je u Skandinavskim zemljama, Sever-
noj Americi 1 naro€ito u podru¢jima naseljenim
Afroamerickom populacijom, znatno veca. Cancer
survival in five continents: a worldwide population-
based study (CONCORD) ustanovila je 1 da je mor-
talitet varijabilan i u zavisnosti je od geografskih i
rasnih parametara, odnosno, najveci je kod Afroa-
merikanaca i na ve¢im geografskim Sirinama [6].
Upotrebom antigena specificnog za prostatu (PSA)
doslo je do povecanja broja pacijenata kod kojih se
dijagnoza postavlja u ranom klinickom stadijumu
bolesti. Nepalpabilni karcinomi prostate danas ¢ine
60—75% novootkrivenih slucajeva [7]. Rana dijagno-
stika i lecenje doveli su do produzenja petogodisnjeg
i desetogodisnjeg prezivljavanja na 99% odnosno
91%, kombinovano za sve stadijume bolesti [8]. Dug
period kancerogeneze, tumorski markeri i velika in-
cidencija ¢ine karcinom prostate idealnim za prime-
nu preventivnih mera. Najznacajniji faktori rizika za
razvoj karcinoma prostate su: godine starosti, geo-
grafska Sirina, rasna pripadnost, naslede. U starosti,
nivo vitamina D se fizioloski smanjuje [9], dok se
ucestalost karcinoma prostate povecava. Oboljenje
se CeSce javlja na vecoj geografskoj Sirini gde je in-
solacija i izloZenost ultraljubicastom zracenju manja.
Melanin u kozi Afroamerikanaca blokira sunceve
zrake 1 smanjuje sintezu vitamina D. Smatra se da
ishrana bogata kalcijumom smanjuje nivo vitamina
D i dovodi do uslova za razvoj karcinoma prostate,
dok ishrana bogata ribljim uljima ima protektivno
dejstvo, sto potvrduje veoma niska incidencija karci-
noma prostate u Japanu. Studija koja je analizirala
nivo vitamina D kod pacijenata u Finskoj, pokazala
je da postoji povecan rizik za razvoj karcinoma pro-
state kod muskaraca sa nizim vrednostima 1,25-di-
hidroksivitamina D [1,25(OH),D], posebno kod mla-
dih osoba [3,10]. Druga studija, iz 2003. godine, po-
kazala je da je unoSenje uobicajene koli¢ine kalciju-
ma (700 mg dnevno) bilo povezano sa relativnim ri-
zikom od 1,2, dok je unosenje vece koli¢ine kalciju-
ma (2 000 mg dnevno) bilo povezano sa relativno
vec¢im rizikom, od 1,6 [11]. Pored nivoa vitamina D,
smatra se i da receptor vitamina D (VDR) i 25(0OH)

Marusi¢ G, i sar. Vitamin D 1 karcinom prostate

Dlo-hidroksilaza imaju ulogu u onkogenezi karci-
noma prostate.

FizioloSka uloga vitamina D i dejstvo na
celije karcinoma prostate

Vitamin Dj (cholecalciferol) stvara se iz 7-dehi-
droholesterola pod uticajem ultravioletnog B zrace-
nja, talasne duzine 290-315 nm, preko meduproduk-

ta — provitamina D; u epldermalnom sloju koze.
Prekomerno 1zlaganje suncu dovodi do razgradnje
prov1tam1na D; 1 vitamina D,. Hranom uneti vita-
min D, (ergocalczferol) 1 D, apsorbu]u se u tankom
crevu 1 hilomikronima transportuju do adipocita.
Vitamin D, i D, su u krvi vezani za vitamin D-ve-
zujuéi protem liopm se transportuju do jetre, gde se
pod dejstvom enzima vitamin D 25-hidroksilaze,
dobija 25—hidroksivitamin D [25(OH)D]. Ova forma
vitamina odreduje se merenjem u serumu i bioloski
je inaktivna. Fizioloska vrednost je 30—60 ng/ml.
Vrednosti ispod 10 ng/ml predstavljaju deficijenciju,
insuficijencija postoji kod pacijenata sa nivoom
25(0OH)D 20-30 ng/ml, dok se intoksikacija javlja
ukoliko je vrednost ve¢a od 150 ng/ml. Enzim
25(0OH)D 1-a hidroksilaza pretvara ga u bubrezima
u aktivnu formu: 1,25(0OH),D. Premda je bubreg pri-
marno mesto konverzije u 1,25(OH),D, enzim
25(0OH)D 1-a hidroksilaza nalazi se i u drugim orga-
nima i zlezdama, ukljucujuéi i prostatu [12]. Nivo
1,25(0H),D kontrolisan je negativnom povratnom
spregom spostvenom koncentracijom, kao i koncen-
tracijom serumskih fosfata i kalcijuma. Paratiroidni
hormon (PTH) takode regulise nivo vitamina D. Bi-
olosko dejstvo posredovano je VDR, koji je nuklear-
ni receptor, nalazi se kako u zdravom tako i u tu-
morskom tkivu. Dokazano je da se dejstvom preko
VDR, tumorska celija diferencira i uvodi u G, fazu
¢elijskog ciklusa. Nakon vezivanja 1,25(OH),D za
VDR, formira se heterodimer sa retinoi¢nim X re-
ceptorom (RXR) 1 aktiviraju specificni delovi DNK
poznati kao elementi responzivni za vitamin D
(VDRESy). Transkripcijom ovih gena Celija ostaje u
G, fazi, prolazi senescencu (fiziolosko starenje celi-
Je) i podleze apoptozi (Slika 1). Visok nivo
1,25(0OH),D dovodi do stvaranja 25-hidroksivitamin
D-24-hidroksilaze (24-OHase), koja ga razgraduje.
Kao produkt javlja se kalcitroicka kiselina koja se
izluCuje preko zuci. U tankom crevu 1,25(0H),D
dovodi do poboljsanja intestinalne resorpcije kalci-
juma i fosfora od 20% [12]. Na kosti deluje indirek-
tno preko osteoblasta 1 medijatora koji pretvaraju
preosteoklaste u osteoklaste $to dovodi do mobiliza-
cije kalcijuma i fosfora iz kosti. Primarni mehani-
zam dejstva 1,25(OH),D je transkripcija gena iz
VDREs. Nakon vezivanja 1,25(0H),D za VDR do-
lazi do interakcije sa RXR, koja je neophodna za
transkripciju. Kada se formira kompleks 1,25(0OH),D
-VDR-RXR dolazi do vezivanja za VDREs 1 zapo-
¢inje transkripcija [13]. Da bi 1,25(0OH),D ispoljio
svoje diferencijaciono, antiproliferativno 1 proapop-
topsko dejstvo, funkcija VDR, VDREs i odgovara-
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TRENDS in Endocrinology & Metabolism

Slika 1. Mehanizam dejstva vitamina D na ¢elije kar-
cinoma prostate (preuzeto od Chen TC, Holick MF.
Vitamin D and prostate cancer prevention and trea-
tment. Trends in Endocrinology and Metabolism.
2003;14(9):423-30.)

Fig. 1. Mechanism of vitamin D action on the prostate
cancer cells (taken from Chen TC, Holick MF. Vitamin
D and prostate cancer prevention and treatment. Trends
in Endocrinology and Metabolism. 2003;14(9):423-30.)

juca signalizacija, moraju biti ocuvane. Ukoliko je
gen CYP27BI, koji kodira 25(OH)D 1-a hidroksilazu
mutiran, povecava se mortalitet kod karcinoma pro-
state [14,15]. Ukoliko se kod humane kulture mali-
gnih celija prostate dobijenih biopsijom prostate to-
kom radikalne prostatektomije (ALVA 31), pomoc¢u
1,25(OH),D, ¢elija uvede u G, fazu, a nakon toga an-
tisense ohgonukleotldlma bloklra transkrlpcga VDR,
moze do¢i do ponovne proliferacije koja je prethodno
zaustavljena pomocu 1,25(0OH),D [13]. Celije kulture
androgent senzitivnih Celija dobijenih iz metastaze
karcinoma prostate u levu supraklavikularnu zlezdu
(LNCaP) nemaju 25(OH)D 1-a hidroksilazu i ne rea-
guju na 25(OH)D. 1,25(0OH),D deluje tako Sto dovodi
do diferencijacije i apoptoze LNCaP [16,17].

Analog vitamina D, EB1089, in vivo takode, do-
vodi do inhibicije rasta LNCaP [18]. Nakon prenosa
plazmida koji sadrzi cDNK za 25(OH)D 1-a hidrok-
silazu u LNCaP, ispoljena je aktivnost koja je dovela
do inhibicije rasta [19]. U istom istrazivanju ustanov-
ljena je odsutna aktivnost 25(OH)D 1-a hidroksilaze
kod kulture ¢elija adenokarcinoma prostate PCA-3,
kao 1 pozitivni antiproliferativni 1 proapoptotski
efekti nakon prenosa plazmida sa genom koji kodira
25(OH)D 1-a hidroksilazu (transfekcija). Takode je
ustanovljeno da je aktivnost 25(OH)D 1-o hidroksi-
laze deset puta manja u ¢elijama karcinoma nego u

benignim ¢elijama, Sto moze posluziti kao parame-
tar za otkrivanje malignih ¢elija.

Dejstvo vitamina D povezano je i sa postojanjem
andorgenih receptora (AR) u kulturama celija. Do-
kazano je da kulture ¢elija adenokarcinoma prostate,
LNCaP i CWR2RR, koje su pozitivne na AR, imaju
jace izrazenu inhibiciju rasta nego kulture PCA-3 i
DU 145, koje nemaju eksprimirane AR [21]. Isti au-
tori ustanovili su da 1,25(0OH),D zaustavlja CWR22R
1 LNCaP u G/G, pri ¢emu je inhibicija proliferacije
znatno sporija kod LNCaP (1 vs. 3 dana). Na AR ne-
gativne celijske kulture PCA -3 1 DU 145, 1,25(0OH),D
nema znacajniji efekat. Istovremeno sa akumulaci-
jom ¢elija u G/G, uocena je povecana ekspresija AR
u LNCaP tokom prvog dana nakon primene
1,25(OH),D, dok je kod CWR22R doslo do ekspresi-
je AR u prva tri dana nakon primene 1,25(0H),D, iz
¢ega se vidi da su neophodna dalja istrazivanja u
smislu odredivanja tacne korelacje AR, VDR i
1,25(0OH),D.

Gen za VDR (ranije NR111) nalazi se na 12q13.11.
Fizioloska ekspresija VDR postoji u nukleusima epi-
telnih 1 stromalnih ¢elija prostate. Prisustvno i funk-
cionalnost VDR je preduslov za fiziolosko dejstvo
1,25(0OH),D, sto je potvrdeno studijama koje su prou-
¢avale VDR ,,null” miSeve i ustanovile da je VDR
neophodan za antiproliferativne efekte 1,25(0H),D
[21,22]. Ustanovljeno je da se ekspresija gena za VDR
smanjuje tokom zivota; sa najvisim nivoom nalazi se
u petoj deceniji, nakon Cega postepeno opada [23].
Nekonzistentni nalazi studija o ulozi vitamina D u ra-
zvoju karcinoma prostate mogu biti uzrokovani poli-
morfizmima u genu za VDR. Analiza polimorfizama
sekvenci gena za VDR — Apal, Taql, Bsml, poliade-
nin (A), Fokl, nije ukazala na postojanje veze sa ra-
zvojem karcinoma prostate. Funkcija VDR se takode
menja ukoliko éelije ispoljavaju SV40 T-antigen, pro-
toonkogen koji moze da transformise razlicite Celije.

Hendrickson i saradnici posmatrali su odnos VDR
ekspresije, PSA, Gleason skora (GS)i TMPRSS2:ERG
fuzije, koja je Cest genski poremecaj kod karcinoma
prostate. Ustanovili su da pacijenti sa izrazenijom ek-
spresijom VDR imaju nize vrednosti PSA prilikom
dijagnoze (17,5 ng/ml najniza kvartila vs. 8,8 ng/ml
navisa kvartila) [24]. Lokalizovani karcinom prostate
prilikom radikalne prostatektomije bio je ces¢i kod
pacijenata kod kojih je ekspresyja VDR bila veca
(60,4% najniza kvartila vs 75.4% najvisa kvartila). U
odnosu na GS, VDR ekspresija je bila najvisa kod pa-
cijenata sa GS 3+3, dok je u odnosu na porast GS bila
obrnuto proporcionalna. Pedeset i Cetiri posto pacije-
nata sa TMPRSS2:ERG bilo je u najviSoj kvartili za
ekspresiju VDR, a u najnizoj svega 29% pacijenata.
Takode, ustanovljeno je postojanje inverznog odnosa
VDR i smrtnog ishoda bolesti.

Enzim koji je odgovoran za pretvaranje 25(OH)D
u 1,25(0OH),D, 25(OH)D 1-a hidroksilaza, nalazi se u
¢elijama normalnog, benigno hiperplasti¢cnog (BHP)
i karcinomskog tkiva prostate. Normalno tkivo ima
najvisu aktivnost 25(OH)D 1-a hidroksilaze, dok se
sukcesivno nize vrednosti mogu videti kod BHP i
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karcinoma prostate. Chen i saradnici su proucavali
odnos LNCaP i 25OH)D 1-a hidroksilaze.
1,25(0OH),D ne ispoljava dejstvo na LNCaP. Da bi is-
pitali da i je za odsustvo inhibicije odgovoran nedo-
statak 25(OH)D 1-a hidroksilaze, u celije LNCaP
unet je plazmid sa genom za 25(OH)D 1-a hidroksi-
lazu. Celije su konvertovale 25(OH)D u 1,25(0OH)2D
1 ispoljeno je antiproliferativno dejstvo. Aktivnost re-
nalne 25(OH)D 1-a hidroksilaze je pod kontrolom
paratiroidnog hormona, dok je prostati¢na 25(0OH)D
1-a hidroksilaza pod autokrinom kontrolom. Ovo
ukazuje da 25(OH)D 1-a hidroksilaza ima vaznu ulo-
gu u metabolizmu 1,25(OH),D i razvoju karcinoma
prostate.

Marusié¢ G, i sar. Vitamin D 1 karcinom prostate

Zakljucak

Vitamin D ima znacajnu ulogu u razvoju karcino-
ma prostate. Dosadasnja istrazivanja kroz posmatra-
nje nivoa vitamina D u serumu, tkivu prostate, akiv-
nosti enzima koji ucestvuju u metabolizmu vitamina
D, kao i promenama na genima, predstavljaju poce-
tak otkrivanja znacaja vitamina D u razvoju ovog
oboljenja. U skladu sa preventivnim tendencijama sa-
vremene medicine, a imajuci u vidu sporu evoluciju
karcinoma prostate, postoji potencijalna uloga vita-
mina D kao hemopreventivnog elementa u razvoju
raka prostate.
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BURNS TREATMENT IN ANCIENT TIMES

LECENJE OPEKOTINA U DREVNA VREMENA
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Summary

Discovery of fire at the dawn of prehistoric time brought not only
the benefits to human beings offering the light and heat, but also
misfortune due to burns; and that was the beginning of burns
treatment. Egyptian doctors made medicines from plants, animal
products and minerals, which they combined with magic and re-
ligious procedures. The earliest records described burns dres-
sings with milk from mothers of male babies. Goddess Isis was
called upon to help. Some remedies and procedures proved so
successful that their application continued for centuries. The Ed-
win Smith papyrus (1500 BC) mentioned the treatment of burns
with honey and grease. Ebers Papyrus (1500 BC) contains de-
scriptions of application of mud, excrement, oil and plant ex-
tracts. They also used honey, Aloe and tannic acid to heal burns.
Ancient Egyptians did not know about microorganisms but they
knew that honey, moldy bread and copper salts could prevent in-
fections from dirt in burns healing. Thyme, opium and belladona
were used for pain relief. In the 4" century BC, Hippocrates re-
corded that Greek and Roman doctors used rendered pig fat, res-
in and bitumen to treat burns. Mixture of honey and bran, or lo-
tion of wine and myrrh were used by Celsus. Honey was also
known in Ayurveda (Indian medicine) time. Ayurvedic records
Characa and Sushruta included honey in their dressing aids to
purify sores and promote the healing. Burn treatment in Chinese
medicine was traditional. It was a compilation of philosophy,
knowledge and herbal medicine. The successful treatment of
burns started in recent time and it has been made possible by
better knowledge of the pathophysiology of thermal injuries and
their consequences, medical technology advances and improved
surgical techniques.

Key words: Burns + therapy; History, Ancient; History of Me-
dicine; Honey; Ceremonial Behavior

Introduction

One of the turning points in the history of man-
kind was the discovery of fire, which resulted in
many good points. However, negative effects pro-
duced by fire and high temperature left reminders of

Sazetak

Otkric¢e vatre u praskozorju praistorije pruzilo je tadasnjem co-
vekolikom stvorenju koristi od svetla i toplote i istovremeno
oznacilo pocetak le¢enja opekotina koje su se zadesno desavale.
U Starom Egiptu doktori su pripremali lekove od biljaka, deriva-
ta zivotinja ili minerala ali su svi postupci bili praceni magijskim
ili nekim religioznim postupcima. Najraniji podaci o lecenju
opekotina opisuju lecenje mlekom majke koja je rodila musko
dete. Boginja Izis je pri tome moljena za pomo¢. Neki lekovi i
postupci su imali toliko zadovoljavajucih rezultata da su se kori-
stili vekovima. U papirusu Edvina Smita (1 500 pre nove ere)
spominje se le¢enje opekotina medom i mascéu. Ebersov papirus
(datira iz istog perioda) sadrzi opise o primeni blata, izlu¢evina,
ulja 1 biljnih ekstrakta. Takode se koristio med, aloja i taninska
kiselina u leCenju opekotina. Stari Egip¢ani nisu znali za mikro-
organizme ali su znali da med, plesniv hleb ili bakarni prah
mogu spreciti zagadenje opekotina. Za smanjenje bola koristili
su majcinu dusicu, opijum i beladonu. U gr¢koj i rimskoj medi-
cini stavljanje zavoja natopljenog svinjskom mascéu, smolama i
bitumenom kori$¢eno je prema zapisima Hipokrata iz 4. veka pre
nove ere. Mesavima meda i mekinja, kao i te¢ni rastvor izmira u
vinu koristio je jo§ Celzus. Med je bio poznat u ajurvedsko vre-
me indijske medicine. Ajurvedski zapisi Carake i Susrute uklju-
¢uju medom natopljene zavoje kao pomoc¢ za ¢iséenje gnojavih
rana i ubrzanje zaras¢ivanja. Lecenje opekotina u kineskoj medi-
cini bilo je tradicionalisticko. To je bila kompilacija filozofije,
nauke i herbalne medicine. Zadovoljavajuce leenje opekotina je
pocelo tek u novije vreme. Tome je doprinelo poznavanje pato-
foziologije povreda izazvanih toplotom i njihovih posledica, sa-
vremena medicinska tehnologija i napredak hirurske tehnike.
Kljuéne reéi: Opekotine + terapija; Drevna istorija; Istorija
medicine; Med; Obredi

the injuries to the early men —burns. Skin injuries
caused by fire, which could be of various degrees, al-
ways resulted in some complications, whether minor
or major ones, or even death. The prehistoric men,
who lived in nomadic tribes, were exposed to all
forms of trauma. Since nobody had knowledge or
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any ideas how to treat those injuries, some individ-
uals began to help in such situations with prays,
spells and various forms of magic, thus standing
out from the crowd of the “equals” [1].

Fire caused accidental trauma in external envi-
ronments (the invaders burned villages, there were
spontaneous forest fires) or in dwellings (hearths in
huts and houses during food preparation, or other
domestic manufacturing processes). Red-hot metal
was used to punish enemies by blinding them or to
burn wounds inflicted by venomous animals. With
the development of medicine, fire became a method
of cauterization to stop bleeding and was usually
applied in the limb amputations [2].

Treatment of burns started as folk medicine, how-
ever, there are no written records about it. Having
gained basic knowledge about plants and their ef-
fects (vegetable oil, apples, onion, leaves of vari-
ous plants), animal products (honey, milk, fat, but-
ter, eggs) [3], minerals and various chemicals
(copper, malachite, etc.), men started to use them.

Experience gained over centuries showed that
treatment of burns required local application of fats
and oils, special coatings, removal of decay products,
anti-infection therapy, as well as rehydration and al-
leviation or elimination of pain [4]. All experience
and knowledge about helping the injured and the sick
was conveyed orally up to the time of invention of
writing.

The beginning of human civilization is considered
to have started in the valley of two great rivers the
Tigris and the Euphrates. The witnesses of that time
are the numerous clay tablets with the data on the
treatment of illness and injuries found in the library
of Asurbanipal in Nineveh (Assyria), preserved now
in British museum in London, and deciphered [5].
The practice of the “doctors” was to perform physical
examination, make a diagnosis and prognosis, and
recommend remedies. Application of creams, dress-
ings and bandages to treat injuries and burns was a
part of everyday life in those times.

Egypt

According to an Ancient Egyptian legend about
the origin of the world, the goddess Isis treated
burns of her son Horus [6] by nursing him (Figure
1). This story influenced the treatment of burns for
many centuries.

Medicine in Ancient Egypt began to develop in
the temples where highly educated people, who
were priests — wound healers - doctors — surgeons
at the same time, learned and taught the science of
diseases and trauma, and where they recorded their
own observations, successes or failures. From the
first dynasty of kings 3000 BC, many institutions
were set up to treat the sick and injured, and to
study medicine. Prayers to gods and magic rituals
accompanied medical treatment regularly. Long
time before 2500 BC, burns were treated with milk
of mothers who had male children. Treatment was
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Fig. 1. Goddess Isis nursing Horus
Slika 1. Boginja Izis doji Horusa

accompanied by prayers to goddess Isis [7]. Ac-
cording to Herodotus’ records, Egyptian doctors-
priests often focused and specialized in certain
fields of medicine and disease [8], but there are no
data on physicians dedicated to burns treatment.

Invention of writing enabled the doctors of An-
cient Egypt to write their observations down on pa-
pyrus scrolls, some of which are available now and
having been deciphered, they revealed some of that
ancient knowledge and experience [9]. The Smith pa-
pyrus, known by the name of its discoverer and own-
er Edwin Smith, was written around 1500 BC and it
is considered to be one of the oldest records on medi-
cal treatment.

It is believed that the original data come from the
period 3000 BC [10,11]. Today, the papyrus scroll is
the property of the Academy of Medicine in New
York, and it is exhibited in the Room of Rare Books.
This 5-meter-long papyrus is mostly devoted to sur-
gical problems and treatment; it contains descrip-
tions of 48 injuries on the body as well as recom-
mendations on the treatment of burns by packs of
honey [12].
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Fig. 2. Egyptian medical text: Georg Ebers papyrus
Slika 2. Egipatski medicinski tekst: Ebersov papirus

Another papyrus, known as Ebers papyrus after
its first owner George Ebers, belongs now to the Uni-
versity Library in Leipzig. It contains many guide-
lines for surgical intervention [13,14] (Figure 2). One
of the tips is .. if the wound is bleeding (from blood
vessel) it must be burnt with fire.” It was treated with
a knife heated in the fire. Cauterization as a method
of stopping bleeding and wound treating has re-
mained for next 4000 years up to the present [2].

Burns and scalds were very frequent in house-
holds during food preparation. The Ebers papyrus
contains an important section (paragraph 482-509)
with the title ”Beginning of the remedies for a burn”
(paragraphs 482-509). It begins with suggestions for a
series of different remedies to be applied as follows:

— day 1 — black mud (perhaps to cool the burn for
a short time and relieve the pain)

— day 2 — excrement of small cattle (sheep, etc)
(not logical because the excrement increases the risk
of serious infection)

— day 3 — resin of acacia, barley dough, carob (it
is a beanlike Mediterranean plant), oil (for its sooth-
ing effect)

— day 4 — wax, oil, cooked unwritten papyrus

— day 5 — carob, red ochre, part of ima (today un-
known name) tree, copper flakes (clean the burns)

This recipe, if translation from hieroglyphics is
correct, seems completely illogical nowadays. Be-
sides, there are no recorded results of this treatment.

Cooling of burned areas is described in paragraph
484 of papyrus, but it is not stated whether this refers
to the 1nitial or subsequent cooling medicated dres-
sings. There are also records of recipes, but without
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specific sequence of ingredients by days of applica-
tion, such as:

— honey was used in several recipes to reduce
swelling and because of its antibacterial effect

— paragraph 491 mentions the application of cop-
per flakes and malachite (antibacterial effect !)

— oil was an integral part of most recipes

— some recipes contained some plants not reco-
gnized for their positive effect on burns treatment or
animal excreta (skepticism of today may not be en-
tirely justified),

— in the last paragraph (509) it is written: "Mix
barley bread, oil/grease and salt into one and apply
this mixture until the patient feels well. This works
- I have often seen it happen.”

The Ebers parpyrus also contains two magical
rituals that had to accompany the treatment pre-
scribed [15].

Paragraph 491 of the Ebers papyrus suggested
malachite powder to be used for dressing in soiled
and infected burns [16]. Later, copper carbonate and
hydroxide as the main ingredients of malachite,
proved as inhibitor of proliferation of Staphyloco-
ccus aureus and Pseudomonas aeruginosa [17].

The papyrus Hearst (Hearst Medical Papyrus) is
a collection of medical prescriptions, which is owned
by Hearst Museum of the University Library in Cali-
fornia. According to the Hearst prescriptions 34 and
90, 95 and 249, translated by Walter Wreszinskom in
1912, tannic acid, obtained from the seeds and fruits
of Acacia herb, was used to treat burns [18-20].

Although they did not know anything about mi-
croorganisms that caused infection, the Egyptians
used antiseptics in the treatment of wounds and burns
to prevent complications. Dressing of willow leaf
wraps reduced the possibility of infection, as well as
honey, moldy bread, and wraps with garlic [7,21]. So-
lutions of copper salts and wine were used for anti-
sepsis. According to the papyrus Ipsinger [22], cedar
oil was used as an antiseptic.

Patients with burns were in a lot of pain and upset,
and since Egyptian doctors knew about analgesic and
sedative agents, they gave the patients drugs with
opium and belladonna. If a person was injured and
bleeding heavily, red-hot metal was applied to the
burn to stop bleeding [21].

Honey was used for wound dressing as a natural
antibiotic [23,24] and it proved to be effective in the
treatment of burns. Today we know that honey reduc-
es swelling by its osmotic effect, and the bacteria do
not grow in honey [23]. Aloe Vera was also used for
the treatment of burns [23].

Greece

In Greece, the practice of medicine, as a treat-
ment of diseases and injuries by trained people, be-
gan about 1000 BC. Asclepius was mentioned in the
8th century BC as the first recorded doctor who was
both adored and deified. He and his son Machaon
were mentioned in the Iliad poem as doctors and
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wound healers. Later, many temples were built in the
name of god Asclepius throughout Greece and they
were actually organized sanatoriums. In the epic
poem the Iliad, which is said to have been written by
Homer, the injured soldiers were trained by a doctor
in military camps to help themselves and to offer the
first aid to the others [2]. The Greek doctors were
taught medicine at medical schools organized within
healing temples of Asclepius at Epidaurus, Perga-
mum, Kos, Knidos and elsewhere. In the 4" century
BC, a medical school, which was in the range of uni-
versity, was established in Alexandria, and hencefor-
ward, medical knowledge and experience was trans-
ferred from Egyptian doctors to Greek doctors,

The most famous Greek doctor is Hippocrates
from the island of Kos (the period 460-360 BC). Ac-
cording to his writings, burns were treated by dress-
ings impregnated with pork fat, resin and bitumen
[25]. Local therapy of burns by applying slices of
lemon (citric acid as an antiseptic), various oil formu-
lations and blends of tea leaves (tannic acid as an an-
tiseptic) was in practice in the time of Hippocrates
around 430 BC. Grease or pig’s fat were often used in
the preparation of drugs [26].

Roman times

The Romans studied medicine mainly from con-
quered people: Egyptians, Etruscans, Persians, and
mostly, from Greeks. Before the arrival of doctors
from Greece, medicine in Rome was empirical and
magical, and then medicine became more and more
scientific. Since many wars were waged in that time,
military hospitals were places where all injuries, par-
ticularly war wounds, were treated.

In the ancient Rome, burns were treated by the
mixture of honey and bran as recommended by Au-
lus Cornelius Celsus [25] as well as by wine and lo-
tion from Izmir [19]. Galen (129-199 AD) is said to
have introduced cold water in burns treatment al-
though there is no written evidence in his papers [19].

Medicine in Rome was responsible for establish-
ing and organization of medical schools, public and
military hospitals, and systems for clean water supply
[21].

India, China and the East Asian Countries

Ayurveda, a part of Vedic system in medicine that
promotes health as harmony of body, soul and spirit,
appeared in India around 3000 BC. Some written
documents described the beneficial effect of honey
known in East Asian countries for centuries. Ayurve-
da (sometimes translated as a science of life) is the
ancient Indian medicine. Ayurvedic documents de-
scribe honey as the nectar of life and recommend it to
be used in a variety of diseases (Figure 3). Charaka
and Sushruta, preachers of Ayurvedic Science, used
honey to dress wounds and burns [12,27].

The records of Traditional Chinese Medicine,
which was based mostly on empirical observation,
give two recipes for the local treatment of burns
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Fig. 3. Indian medical text: a manuscript of the Atharva
veda
Slika 3. Ajurvedski medicinski zapis: rukopis iz Atarva
vede

known in the ancient times: one suggested dressings
with a mixture of vegetable oils, and the other one
contained mature forms of sponges from the family
calcarea Sulphurica or lard boiled with willow bark.
Bandages impregnated with this mixture reduced the
possibility of infection of wounds successfully [28].

Ancient civilizations of the
American continent

For centuries, extensive burns were bandaged or
left untreated so that the organism itself had to fight
with deformed scars and such burns often resulted
in death. There are only scarce data on the applica-
tion of red-hot metals, usually knives, to stop bleed-
ing after amputations or other surgical interventions.
People of the central and southern American conti-
nent knew about the analgesic and anesthetic effects
of the plant Coco, but there are no surviving records
that it was applied for that purpose [29].

Conclusion

The overall knowledge of burns originating from
old medicine of the Babylonians, Etruscans, Egyp-
tians, Greeks, Romans and other peoples of Asia, Af-
rica and America was rather modest but applicable.
The new history has brought additional forms of burns
that appeared in the medieval wars (hot oil containers
were used in the defense of occupied towns) and dam-
age from electrical current (modern era and electrocu-
tion). Successful treatment of burns started in recent
time. Until the 1940s, a patient with burn covering
over one third of the body would probably have died.
Nowadays, modern centers are equipped to treat burns
covering 65% of the body. Advances in bacteriology
and pharmacology, surgery and intensive care have
enabled successful treatment of severe and deep burns.
A significant reduction in mortality and consequences
of burns are the positive achievements of modern
medicine and related sciences.
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Sazetak

Uvod. Notafilija je nauka o papirnom novcu. Samo je nekoli-
ko drzava u svetu izdalo papirne novéanice sa portretima po-
znatih nau¢nika koji su svom narodu i medicini doneli svetsku
slavu. Portreti nau¢nika na novéanicama Jugoslavije, Sr-
bije i Crne Gore i Republike Srbije. Nikola Tesla i Mihajlo
Idvorski Pupin bili su genijalni pronalazaci i nau¢nici naseg
doba koji su dali poseban doprinos radiologiji. Nikola Tesla
(1856—1943) prvi je primenio X-zrake u medicinske svrhe,
time prakti¢no postavio temelje radiologije, rendgenografije i
ukazao na postojanje Stetnog dejstva X-zraka na organizam
coveka. Mihajlo Idvorski Pupin (1854—1935) bio je u svetu po-
znat po primeni fizike u praksi, zatim osnovama telefonske i
telegrafske trasmisije. Izucavao je takode i prirodu X-zraka i
dao doprinos utemeljenju radiologije. Portreti nau¢nika na
novéanicama iz sveta. Marija Sklodovska Kiri (1867-1934)
bila je prva zena koja je stekla akademsku titulu pariske Aka-
demije medicine. Zajedno sa suprugom Pjerom Kirijem
(1859-1906) dala je izuzetan doprinos nauci i medicini. Ot-
kri¢em radioaktivnih elemenata uveden je novi fizi¢ki pojam
— radioaktivnost, a u medicinu je uvedena nova disciplina —
radioterapija. Stvoreni su uslovi za nastanak nuklearne medi-
cine, razvoj onkologije, mobilne radioloske dijagnostike. Za-
kljuéak. Prikazane su nov¢anice sa portretima Nikole Tesle,
Mihajla Idvorskog Pupina, Marije Sklodovske Kiri i Pjera Ki-
rija, nauénika svetskog glasa, koji su dali ogroman doprinos
razvoju medicine i postavili temelj radiologije.

Kljuéne reci: Istorija medicine; Poznate licnosti; Radiologija +
istorija; X-zraci; Radioaktivnost

Uvod

Notafilija je nauka o papirnom novcu. Na svakoj
novcanici razlikuju se: lice novcanice (avers), pole-
dina nov¢anice (revers) i obojena vlakanca koja se
nalaze u novcanici (vlakanca). Pored samog kato-
loskog broja, vrednost same nov€anice se meri i po
njenoj ocuvanosti, koja se deli u Sest kategorija [1].

U prethodno objavljenim radovima [2,3] prikazali
smo papirne novcanice sa likovima poznatih lekara
Srbije, Jugoslavije, Austrije, Nemacke, Francuske,
Svedske, Spanije, Gréke 1 Kine. U ovom radu prika-
zujemo papirne novcanice sa portretima poznatih

Summary

Introduction. Notafilia is the study of paper money. Only a few
countries in the world have issued banknotes with portraits of
well-known scientists who brought international fame to their
own people and medicine. Portraits of scientists on the ban-
knotes of Yugoslavia, Serbia and Montenegro and Serbia.
Nikola Tesla and Mihailo Pupin Idvorski were the ingenious in-
ventors and scientists of our time who made special contributions
to radiology. Nikola Tesla (1856-1943) pioneered the use of X-rays
for medical purposes, thus effectively laying the foundations of
radiology and radiography, and revealed the existence of harmful
effects of X-rays on the human body. Mihailo Pupin Idvorski
(1854-1935) was worldwide famous for applying physics in prac-
tice, as well as in the basis of telephone and telegraph transmis-
sions. He also studied the nature of X-rays and contributed to es-
tablishing of radiology. Portraits of scientists on the banknotes
of the world. Maria Sklodowska Curie (1867-1934) was the first
woman to gain the academic title of the Academy of Medicine,
Paris. Together with her husband Pierre Curie (1859-1906) she
gave an outstanding contribution to science and medicine. The
discovery of the radioactive elements introduced the concept of
“radioactivity” into physics and “radiotherapy” as a new disci-
pline in medicine, thus creating the conditions for the develop-
ment of nuclear medicine, oncology, and mobile diagnostic radio-
logy. Conclusion. This paper presents the banknotes featuring
the portraits of Nikola Tesla, Mihailo Pupin Idvorski, Maria Sklo-
dowska Curie and Pierre Curie, the world renowned scientists,
who made enormous contributions to medicine and laid the foun-
dation for radiology.

Key words: History of Medicine; Famous Persons; Radiology
+ history; X-Rays; Radioactivity

naucnika iz Srbije, Jugoslavije, Sjedinjenih Americkih
Drzava, Poljske i Francuske, koji su takode naucnim
pronalascima doprineli razvoju savremene medicine,
a svom narodu, kao i medicini; doneli svetsku slavu.

Portreti nauc¢nika na novcanicama Jugoslavi-
je, Republike Srbije i Crne Gore i Republike
Srbije

Socijalisticka Federativna Republika Jugosla-
vija (SFRJ) tokom 1970. godine izdala je nov¢ani-
cu od 500 dinara (Slika 1). Na aversu novcanice
prikazan je spomenik Nikoli Tesli podignut ispred
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Slika 1. Novcanica Narodne banke Jugoslavije od 500 di-
nara, sivozelene boje, sa slikom spomenika Nikoli Tesli,
rad Franje Kr$nica; u pozadini je spirala Teslinog transfor-
matora.

Fig. 1. A 500 dinar banknote issued by the National Bank
of Yugoslavia, it is grey-green, with the statue of Nikola
Tesla by Frano Krsini¢ and the spiral coil of his transfor-
mer in the background

zgrade Elektrotehnickog fakulteta u Beogradu (1963),
a Cija se kopija nalazi i na obalama slapova Nija-
garinih vodopada u Sjedinjenim Americkim Drza-
vama (SAD), rad vajara Frana Krsinica (1956).

Sa raspadom SFRJ, Narodna banka Jugoslavije
Stampala je novcanice sa likom Nikole Tesle u
apoenima od 1 000 din (1991. i 1992. godine), 5 000
000 din. (1993), 10 000 000 000 din. (1993), 500
din (1993) i1 100 din (1994. godine) (Slika 2), na-
stale kao produkt hiperinflacije koja je tada harala
naSom zemljom. Da bi se obuzdala inflacija, Na-
rodna banka Jugoslavije uvodi 1994. godine novi
dinar. Na trziStu novca, tadasnji jedan novi dinar,
ima vrednost jedne nemacke marke. U promet se
pusta papirna novéanica od 5 novih dinara sa por-
tretom Nikole Tesle (Slika 2).

Sa raspadom Savezne Republike Jugoslavije (SRJ)
i nastankom Republike Srbije i Crne Gore, jos§ uvek
aktivna Narodna banka Jugoslavije pusta u promet
novcanicu u vrednosti od 100 dinara (Slika 3), vi-
zantijsko plave boje. Na aversu je lik Nikole Tesle
i definicija jedinice Tesla (T): T = Wb/m?. Na re-
versu je lik Nikole Tesle sa sijalicom u ruci, beli

— ;I'IE.' HOBWX fibARS |

k& .
ﬁ; 0308418
Slika 2. Novcanica Narodne banke Jugoslavije od 5 novih
dinara, crvene boje, sa portretom Nikole Tesle, pustena je
u promet 24. januara 1994. godine

Fig. 2. A 5 new dinar banknote issued by the National
Bank of Yugoslavia on 24th of January 1994, it is red, with
the portrait of Nikola Tesla

HAPOAHA BAHKA
INTOCAABMIE

Slika 3. Novcanica Narodne banke Jugoslavije od 100 di-
nara, plave boje, sa portretom Nikole Tesle, definicija je-
dinice magnetske indukcije tesla i asinhroni motor, puste-
na u promet 2000. godine

Fig. 3. A 100 dinar banknote issued by the National Bank
of Yugoslavia in 2000, it is red, with the portrait of Nikola
Tesla and the definition of tesla, a unit of magnetic flux
density and a detail from the Tesla’s ac motor

golub i nacrt sistema za proizvodnju naizmenicne
struje opisan u patentu US390721.

Sa raspadom Republike Srbije i Crne Gore, nov-
Canica sa likom Nikole Tesle ostaje u platnom prome-
tu sada Narodne banke Srbije.

Nikola Tesla (10. jul 1856, Smiljan — 7. januar
1943, Njujork), genijalni pronalazac i naucnik na-
Seg doba, postavio je temelje nove grane medicine
— radiologije [4—9]. Malo je poznato da je Nikola
Tesla radio na ogledima kojima je nastojao da
objasni prirodu rendgenskih zraka. Svi Teslini ra-
dovi o X-zracima bili su eksperimentalni.

Tesla je 1892. godine kod svoje sijalice za mole-
kularno bombardovanje, registrovao ,vidljivu sve-
tlost, crnu svetlost i neko narocito zraenje”. Pri-
rodu ,,naroCitog zracenja” Tesla nije objasnio sve
do otkrica X-zraka profesora Vilhema Konrada
Rendgena (Wilhelm Conrad Rontgen). Po svom
obicaju, Tesla je proverio eksperiment prof. Rend-
gena 1 dobio je iste rezultate, Sto je znacilo da nje-
govi zraci 1 X-zraci imaju vrlo sli¢ne osobine, iako
su dobijeni na malo drugaciji nacin. O svom istra-
zivanju prirode X-zraka, Tesla je rekao sledece:
»Da kazem prvo, prvi put sam se oglasio s rizi-
kom, posle izvesnog oklevanja i odlaganja i to tek
kada sam stekao ubedenje da je informacija koju
treba da saopsStim potrebna; jer, Sto je isto i kod
drugih, nisam bio sasvim u stanju da se oslobo-
dim 1 svesnog osecanja koje ¢ovek mora da ima
kada prelazi na teren koji nije njegov. ”...No, ova
Rendgenova otkrica, po rangu tac¢no jednaka tele-
skopu i mikroskopu, njegovo gledanje kroz nepro-
zirnu materiju velike debljine, njegovo snimanje
na osetljivu plocu predmeta koji su inace nevidlji-
vi, bila su tako lepa, i o¢aravajuca, toliko puna obe-
¢anja da je prestalo svako uzdrzavanje 1 svi su se
bacili na zadovoljstva razmisljanja i eksperimenti-
sanja. Kada bi svaka nova i vredna ideja nailazila
na takav odjek!...”.

Po obnovljenim eksperimentima Tesla je poslao
prof. Rendgenu slike senki koje je dobio pomocu
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,naroCitog zracenja”. Rendgen je sa odusevljenjem
odgovorio: ,,Slike su vrlo interesantne. Ako biste
hteli da budete tako ljubazni i da mi otkrijete na-
¢in na koji ste ih dobili™.

Prednosti Nikole Tesle u izuc¢avanju prirode X-
zraka su u tome $to je on za rad svoje cevi koristio
naizmeni¢nu struju. U to vreme samo je Tesla radio
na proizvodnji X-zraka u cevi sa naizmeni¢nom
strujom, dok su ostali radili sa jednosmernom stru-
jom. Oc¢igledno je to mogao samo Nikola Tesla.

Prof. Rendgen objavio je rad o X-zracima 28. de-
cembra 1895. godine u Biltenu Akademije u Berli-
nu, a ve¢ 11. marta 1896, Nikola Tesla objavljuje svoj
prvi rad o X-zracima, a do 11. avgusta 1897. godine,
ukupno je objavio deset radova iz ove oblasti:

— O rendgenskim zracima, Electrical Review,
11. mart 1896.;

— O rendgenskim zracima, Electrical Review,
18. mart 1896.;

— O odbijenim rendgenskim zracima, Electri-
cal Review, 1. april 1896.;

— O rendgenskim zracenjima, Electrical Revi-
ew, 8. april 1896.;

— Istrazivanja rendgenskih zraka, Electrical Re-
view, 22. april 1896. g.;

— Jedno interesantno svojstvo zracenja X-zra-
ka, Electrical Review, 8. juli 1896. g.;

— Rendgenski zraci ili mlazevi, Electrical Re-
view, 12. avgust 1896.;

— O rendgenskim mlazevima, Electrical Revi-
ew, 1. decembar 1896.;

— O Stetnim dejstvima Lenardove i Rendgeno-
ve cevi, Electrical Review, 5. maj 1897.;

— O izvoru rendgenskih zraka i prakti¢noj grad-
nji i bezbednom radu Lenardovih cevi, Electrical
Review, 11. avgust 1897. godine.

O primeni X-zraka, Nikola Tesla je zapisao:
»Sada je nesumljivo pokazano da se u ma kom
delu tela mogu nepogresivo otkriti mali metalni
predmeti ili koStane ili kre¢ne senke”.

O vrednosti i lepoti rendgenograma, Nikola Te-
sla je zapisao: ,,Jasne senke kostiju ljudskih udova
dobijene su ekspozicijom izmedu Cetvrtine Casa i
jednog casa, a neki od snimaka pokazuju toliku
koli¢inu pojedinosti da je gotovo nemoguce pove-
rovati da su posredi samo senke. Na primer, naci-
njen je snimak jedne noge sa cipelom, pa se vidi
svaki nabor na kozi, pantalonama, ¢arapi itd., dok
se misici i kosti ostro isticu.”

Nikola Tesla je prvi ukazao na Stetno dejstvo
X-zraka na organizam ¢oveka, zapisavsi: ,,No, isto-
vremeno se ne moze poreéi da se jednako ne pre-
porucuje i ignorisanje opasnosti, sada kada znamo
da one, pod izvesnim okolnostima, stvarno postoje.
Smatram da je sve potrebnije biti svestan tih opa-
snosti, posto predvidam da ¢e u opstu upotrebu
uci novi aparati, sposobni da razviju zracenja ne-
predvidivo veée snage. U nau¢nim laboratorijama
su instrumenti obi¢no u rukama lica koja su obu-
¢ena za manipulisanje njima, sposobna da pribliz-
no procene veli¢inu dejstva, pa se pri sadasnjem
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Slika 4. Novc¢anica Narodne banke Jugoslavije od 50
000 000 dinara, crvene boje, sa portretom Mihajla
Idvorskog Pupina, u prometu od 1993. godine

Fig. 4. A 50,000,000 dinar banknote issued by the Na-
tional Bank of Yugoslavia in 1993; it is red, with the
portrait of Mihajlo Idvorski Pupin

stanju naseg znanja ne treba toliko plasiti, ako
nema potrebnih mera predostroznosti”.

U prolece 1897. godine, Nikola Tesla se miste-
riozno razboleo, bolovao vise nedelja i izjavio da
su mu X-zraci prouzrokovali Sok za o¢i i da se od
njih razboleo.

Tesla je brizljivo belezio vidljive efekte Stetnog
dejstva X-zraka na ljudsko telo: ,,Prilikom izlaganja
glave jakom zraCenju zapazeni su neobicni efekti.
Na primer, nasao sam da se javlja sanjivost i izgle-
da kao da vreme brzo prolazi. Postoji opsti efekat
smirenja, a ja sam imao osecaj toplote u gornjem
delu glave.” Osecaj sanjivosti koji je registrovao
Tesla, radiolozi zovu ,,radioloski mamurluk”.

Radi zastite od Stetnog dejstva X-zraka, Nikola
Tesla uvodi u primenu rendgenski paravan u vidu
aluminijumskih plo¢a i ukazuje na vrednost
kvadratnog zakona (sa kvadratom rastojanja, efekat
jonizujuéeg zracenja se Cetvorostruko smanjuje).

Nikola Tesla je prvi primenio X-zrake u medi-
cinske svrhe i time prakti¢no, postavio temelje ra-
diologije, rendgenografije i ukazao na postojanje
Stetnog dejstva X-zraka na organizam Coveka.

Na novcanici Savezne Republike Jugoslavije iz
1993. godine od 50 000 000 dinara nalazi se
portret Mihajla Idvorskog Pupina (Slika 4).

Mihajlo Idvorski Pupin (9. oktobar 1954, Idvor
— 12. mart 1935, Njujork) u svetu je poznat po pri-
meni fizike u praksi, osnovama telefonske 1 tele-
grafske transmisije, ali se malo zna da je radio na
1zuCavanju prirode X-zraka i doprineo utemeljenju
radiologije [9-13].

Naime, februara 1896. godine, odmah posle ot-
kri¢a X-zraka, Mihajlo Idvorski Pupin zapoceo je
svoj istrazivacki rad na X- zracima, X-fluoroskopiji
i skracenju ekspozicije. U sklopu ovih istrazivanja,
Pupin je otkrio sekundarne X-zrake, nazvavsi ih ,,h-
zracima” o ¢emu je 6. aprila 1896. godine obavestio
Akademiju nauka SAD. Otkriveni sekunarni zraci,
nasli su veliku primenu u medicini i atomskoj fizici.

U autobiografskom delu ,,Sa pasnjaka do nauc-
njaka” (From immigrant to inventor) iz 1823. go-
dine, Pupin iznosi detalje o svom doprinosu ra-
zvoju radiologije u poglavlju ,,Moj pronalazak br-



Med Pregl 2013; LXVI (5-6): 268-272. Novi Sad: maj-juni. 271

Slika 5. Novc¢anica Poljske od 20 000 zlota sa portre-
tom Marije Sklodovske Kiri.

Fig. 5. A 20,000 Polish zloty banknote with the portra-
it of Maria Sklodowska Curie

zog snimanja pomocu X-zraka”. Pupin je za ovo
autobiografsko delo 1924. godine dobio Pulice-
rovu nagradu. Ovo Pupinovo delo dugo godina je
bilo obavezna lektira u americkim skolama.

Folije koje se danas koriste pri rendgenografi-
ranju, emituju svetlost odredene talasne duzine, tj.
svetlost odredene boje, na koju je rendgenski film
osetljiv. Ovim se postize prenos latentne rendgenske
slike u vidljivu svetlost tj. u svetlosnu sliku, dalje
na rendgenski film, ¢ime ona postaje vidljiva. Do
ovog otkric¢a, Pupin je doSao tako Sto je postavio
fotografsku plocu iza fluorescentnog zastora, ¢ime
je smanjio vreme ekspozicije sa jednog sata na ne-
koliko sekundi. Svoje otkrice, Mihajlo Idvorski
Pupin je nazvao ,,pronalazak brzog snimanja po-
mocu X-zraka”. lako je do pronalaska ,,brzog sni-
manja pomocu X-zraka” Pupin dosao 40 dana na-
kon $to je prof. Rendgen otkrio X-zrake, nazalost
ovo otkri¢e Pupin nije patentirao.

Pomocu ,,pronalazaka brzog snimanja pomocu
X-zraka” 7. februara 1896. godine Mihajlo Idvorski
Pupin je nacinio rendgenogram Sake kod bolesni-
ka kojeg mu je poslao dr Bul kod kojeg je vizuali-
zovao dramlije u Saci kao okrugle, ostro delinirane
senke, intenziteta metala. To je ujedno i datum kada
je u SAD ucinjena prva hirurska intervencija uz po-
mo¢ rendgenskog snimka. Zato se Mihajlo Idvor-
ski Pupin smatra ocem americke radiologije.

Mihajlo Idvorski Pupin dobitnik je mnogobroj-
nih nauc¢nih nagrada i medalja. Bio je ¢lan Ame-
ricke akademije nauka, Srpske kraljevske akademi-
je i pocasni doktor 18 univerziteta. Bio je i poCasni
konzul Srbije u SAD, osnivac i dugogodisnji pred-
sednik Srpskog narodnog saveza u Americi. Nosi-
lac je jugoslovenskog odlikovanja Beli orao prvog
reda. Uticao je na konac¢ne odluke Pariske mirovne
konferencije kada se odlucivalo o odredivanju gra-
nica buduce Kraljevine Srba, Hrvata i Slovenaca.
Tada, u vrlo teskoj situaciji na pregovorima o Jugo-
slaviji, Pupin je licno uputio Memorandum (19. mart
1919, predsedniku SAD, Vudrou Vilsonu, koji je na
osnovu podataka dobijenih od Mihajla Pupina o
istorijskim 1 etnickim karakteristikama grani¢nih
podrucja Dalmacije, Slovenije, Istre, Banata, Medu-
murja, Baranje i Makedonije, nakon tri dana dao

izjavu o nepriznavanju Londonskog ugovora potpi-
sanog izmedu saveznika sa Italijom.

Portreti nau¢nika na novéanicama iz sveta

Zlota (poljski — zloty; simbol - Zt) nov€ana je
jedinica Poljske, koja je u upotrebi od 1924. godi-
ne. Na novcanici od 20 000 zlota, koja je bila u
upotrebi od 1989. do 1. januara 1996. nalazi se
portret Marije Sklodovske Kiri (Slika 5).

Marija Sklodovska Kiri (francuski — Marie
Sklodowska Curie; 7. novembar 1867, VarSava,
Poljska — 4. jun 1934, Passy, Francuska) sa supru-
gom Pjerom Kiri otkrila je radioaktivne elemente
— polonijum (,P0?'%), torijum (4, Th?*?) i radijum
(3sRa*%) [14-17].

Marija Sklodovska Kiri je prva Zena u Francu-
skoj koja je postala doktor nauka, profesor na Sor-
boni, ¢lan Medicinske akademije Francuske, a u
istoriji Nobelove nagrade, prva osoba koja je bila
dva puta nagradena i jedina Zena koja je Nobelovu
nagradu dobila dva puta — Nobelova nagrada za
fiziku (1903) i Nobelova nagrada za hemiju (1911).

Za vreme | svetskog rata, Marija Sklodovska
Kiri je pokazala i u praksi primenila, da se u auto-
mobil instalira rendgen-aparat i da se dinamo koji
pokreée automobil, iskoristi i za rad rendgen-apa-
rata. Pod njenim rukovodstvom nastaju pokretna
»radioloska kola”. Za potrebe francuske vojske, za
vreme I svetskog rata, opremila je ovakvih 20 kola
i obucila 150 ljudi da na njima radi.

Marija Sklodovska Kiri je sa otkri¢em radioak-
tivnih elemenata, u medicinu uvela novu medicin-
sku disciplinu — radioterapiju, omogucila nastanak
nuklearne medicine i razvoj onkologije, a radiolos-
kim kolima, medicini, tj. radiologiji, dala nesto sa-
svim novo — mobilnu radiolosku dijagnostiku.

Francuski franak (Franc Francais; simboli — F,
FF, FRF i F) nekadasnja je valuta Francuske koja
je 2002. godine povucen iz upotrebe i zamenjena
novcanicama i kovanicama evra. Na novcanici od
500 francuskih franaka nalaze se portreti supruz-
nika Marije 1 Pjera Kiri (Slika 6).
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Slika 6. Novcanica Francuske od 500 franaka sa por-
tretima supruznika Marije i Pjera Kiri

Fig. 6. A 500 French franc banknote with the portraits
of the Curie spouses, Maria and Pierre
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Pjer Kiri (Pierre Curie; 15. maj 1859, Pariz — 19.
april 1906, Pariz), francuski je fiziCar 1 hemicar. Sa
bratom Zakom i suprugom Marijom dao je doprinos
nastanaku i razvoju novih grana medicine — radiolo-
gije, nuklearne medicine, onkologije [14—18]. Pjer i
Zak Kiri otkrili su piozoelektricitet (1880) koji ¢ini
osnovu danasSnje ultrasonografske dijagnostike, dok
su Pjer i Marija otkrili radioaktivne elemente poloni-
jum (g,Po?™) 1 radijum (xxRa?*®) i uveli novi fizicki
pojam — radioaktivnost. Pjer Kiri, Marija Sklodov-
ska Kiri 1 Antoan Anri Bekerel (Antoine Henri Be-
%qulirel) su 1903. godine dobili Nobelovu nagradu za

iziku.

Babi¢ R R, i sar. Medicina u notafiliji — I1I deo

Pjer Kiri je 19. aprila 1906. stradao u saobracaj-
noj nesreci.

Zakljucak

Prikazani su porteti Nikole Tesle, Mihajla
Idvorskog Pupina, Marije Skolodovske Kiri i Pjera
Kirija koji su nasli mesto na papirnim novcanica-
ma Jugoslavije, Srbije, Francuske i Poljske. Svojim
znanjem i radom dali su doprinos razvoju savre-
mene medicine u svetu, svom narodu 1 medicini
doneli svetsku slavu i postavili temelje nove grane
medicine — radiologije.
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UPUTSTVO AUTORIMA

Casopis objavljuje sledece kategorije radova:

1. Uvodnici (editorijali) — do 5 stranica. Sadrze
misljenje ili diskusiju o nekoj temi vaznoj za Caso-
pis. Uobicajeno ih piSe jedan autor po pozivu.

2. Originalni naucni radovi — do 12 stranica. Sadr-
ze rezultate sopstvenih originalnih naucnih istrazivanja
1 njihova tumacenja. Originalni nau¢ni radovi treba da
sadrze podatke koji omogucavaju proveru dobijenih re-
zultata 1 reprodukovanje istrazivackog postupka.

3. Pregledni ¢lanci — do 10 strana. Predstavljaju sa-
zet, celovit i kriticki pregled nekog problema na osnovu
ve¢ publikovanog materijala koji se analizira i rasprav-
lja, ilustrujuéi trenutno stanje u jednoj oblasti istraziva-
nja. Radovi ovog tipa bice prihvaceni samo ukoliko au-
tori 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 objavlji-
vanje, ali ne mora da omoguci i ponavljanje iznetih
rezultata. Donosi nove nau¢ne podatke bez detaljnijeg
obrazlaganja metodologije i rezultata. Sadrzi sve de-
love originalnog nau¢nog rada u skracenom obliku.

5. Strucni €lanci — do 10 stranica. Odnose se na
proveru ili reprodukciju poznatih istrazivanja i pred-
stavljaju koristan materijal u Sirenju znanja 1 prilago-
davanja izvornih istrazivanja potrebama nauke i
prakse.

6. Prikazi sluc¢ajeva — do 6 stranica. Obraduju
retku kazuistiku iz prakse, vaznu lekarima koji vode
neposrednu brigu o bolesnicima i imaju karakter
stru¢nih radova. Prikazi slucajeva isticu neuobicajene
karakteristike i tok neke bolesti, neocekivane reakcije
na terapiju, primenu novih dijagnosti¢kih postupaka
ili opisuju retko ili novo oboljenje.

7. Istorija medicine — do 10 stranica. PiSu se na
poziv uredniStva Medicinskog pregleda i obraduju
podatke iz proslosti sa ciljem odrzavanja kontinuite-
ta medicinske i zdravstvene kulture, a imaju karak-
ter stru¢nih radova.

8. Druge vrste publikacija (feljtoni, prikazi knji-
ga, izvodi iz strane literature, izvestaji sa kongresa i
stru¢nih sastanaka, saopstenja o radu pojedinih
zdravstvenih ustanova podruznica i sekcija, saop-
Stenja UredniStva, pisma Uredni$tvu, novine u me-
dicini, pitanja i odgovor1 stru¢ne i stalegke vesti i In
memoriam).

Priprema rukopisa

Propratno pismo

— Mora da sadrzi svedoCanstvo autora da rad
predstavlja originalno delo, kao i da nije objavljivan
u drugim c¢asopisima, niti se razmatra za objavljiva-
nje u drugim ¢asopisima.

— 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
(originalni nau¢ni rad, pregledni ¢lanak, prethodno
saopstenje, strucni Clanak, prikaz slucaja, istorija
medicine).

Rukopis

Za pisanje teksta koristiti Microsoft Word for Win-
dows. Tekst treba otkucati koriste¢i font Times 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 slede¢e elemente:

1. Naslovna strana. Naslovna strana treba da sa-
drzi kratak i jasan naslov rada, bez skracenica, za-
tim kratki naslov (do 40 karaktera), puna imena i
prezimena autora (najvise 6 autora) indeksirana broj-
kama koje odgovaraju onima kojim se u zaglavlju
navode uz pun naziv i mesta ustanova u kojima au-
tori rade. Na dnu ove stranice navesti titulu, punu
adresu, e-mail i broj telefona ili faksa autora zaduze-
nog za korespondenciju.

2. SaZetak. Sazetak treba da sadrzi do 250 reci, bez
skracenica, sa preciznim prikazom problematike, cilje-
va, metodologije, glavnih rezultata 1 zakljucaka. Saze-
tak treba da ima sledecu strukturu:

— originalni nau¢ni radovi: uvod (sa ciljem rada),
materijal i metode, rezultati i zakljucak;

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

— pregled rada: uvod, odgovaraju¢i podnaslovi koji
odgovaraju onima u tekstu rada i zakljucak.

U nastavku navesti do deset kljuc¢nih reci iz spi-
ska medicinskih predmetnih naziva (Medical Su-
bjects Headings, MeSH) Americke nacionalne me-
dicinske biblioteke.

3. SazZetak na engleskom jeziku. Sazetak na en-
gleskom jeziku treba da bude prevod sazetka na srp-
skom jeziku, da ima istu strukturu i da sadrzi do
250 reci, bez upotrebe skracenica.

4. Tekst rada

— Tekst originalnih ¢lanaka mora da sadrzi slede-
¢e celine:

Uvod (sa jasno definisanim ciljem rada), Materi-
jal i metode, Rezultati, Diskusija, Zakljucak, spisak
skracenica (ukoliko su koris¢ene u tekstu) i eventu-
alna zahvalnost autora onima koji su pomogli u
istrazivanju i izradi rada.

— Tekst prikaza slucaja treba da sadrzi sledece ce-
line: Uvod (sa jasno definisanim ciljem rada), Prikaz
slucaja, Diskusija i Zakljucak.

— Tekst treba da bude napisan u duhu srpskog je-
zika, osloboden suvisnih skracéenica, Cija prva upo-
treba zahteva navodenje punog naziva. Skracenice
ne upotrebljavati u naslovu, sazetku i zakljucku. Ko-
ristiti samo opste prihvaéene skracenice (npr. DNA,
MRI, NMR, HIV,...). Spisak skracenice koje se na-
vode u radu, zajedno sa objasnjenjem njihovog zna-
¢enja, dostaviti na poslednjoj stranici rukopisa.

— Koristiti mere metrickog sistema prema Inter-
nacionalnom sistemu mera (International System
Units — SI). Temperaturu izrazavati u Celzijusovim
stepenima (°C), a pritisak u milimetrima Zzivinog
stuba (mmHg).

— Ne navoditi imena bolesnika, inicijale ili broje-
ve istorija bolesti.

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

Materijal i metode treba da sadrze podatke o na-
¢inu dizajniranja studije (prospektivna/retrospektiv-
na, kriterijumi za ukljuéivanje i isklju¢ivanje, traja-
nje, demografski podaci, duzina pracenja). Statistic-
ke metode koje se koriste treba da budu jasne i de-
taljno opisane.

Rezultati predstavljaju detaljan prikaz podataka
dobijenih tokom studije. Sve tabele, grafikoni, she-
me 1 slike moraju da budu citirani u tekstu, a njihova




numeracija treba da odgovara redosledu pominjanja
u tekstu.

Diskusija treba da bude koncizna i jasna, sa in-
terpretacijom osnovnih nalaza studije u poredenju sa
rezultatima relevantnih studija publikovanim u svet-
skoj i domacoj literaturi. Navesti da 1i je hipoteza
istrazivanja potvrdena ili opovrgnuta. Izneti predno-
sti i ograni¢enja studije.

Zakljucak v kratkim crtama mora da odbaci ili
potvrdi pogled na problem koji je naveden u Uvodu.
Zakljucci treba da proizilaze samo iz vlastitih rezul-
tata 1 da ih ¢vrsto podrzavaju. Uzdrzati se uopsStenih
i nepotrebnih zakljucivanja. Zakljucci u tekstu mo-
raju sustinski odgovarati onima u Sazetku.

5. Literatura. Literatura se u tekstu oznacava arap-
skim brojevima u uglastim zagradama, prema redo-
sledu pojavljivanja. Izbegavati veliki broj citata u tek-
stu. Za naslove koristiti skracenice prema Index Me-
dicus-u (http:// www.nlm.nih.gov/tsd/serials/lji.html).
U popisu citirane literature koristiti Vankuverska pra-
vila koja precizno odreduju redosled podataka i znake
interpunkcije kojima se oni odvajaju, kako je u na-
stavku dato pojedinim primerima. Navode se svi au-
tori, a ukoliko ih je preko Sest, navesti prvih Sest i do-
dati et al.

Clanci u asopisima:

* Standardni clanak

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

* Organizacija kao autor

Diabetes Prevention Program Research Group. Hypertensi-
on, insulin, and proinsulin in participants with impaired gluco-
se 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 Psychopharmacol
1988;8(4 Suppl):31S-37S.

* Sazetak u Casopisu

Fuhrman SA, Joiner KA. Binding of the third component
of complement 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 inva-
ding microorganisms. In: Soderman WA Jr, Soderman WA,
eds. Pathologic physiology: mechanisms of disease. Philadelp-
hia: Saunders;1974. p. 457-72.

* Rad u zborniku radova

Christensen S, Oppacher F. An analysis of Koza’s computati-
onal effort statistic for genetic programming. In: Foster JA, Lu-
tton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic pro-
gramming. EuroGP 2002: Proceedings of the Sth European Con-
ference on Genetic Programming; 2002 Apr 3-5; Kinsdale, Ire-
land. Berlin: Springer; 2002. p. 182-91.

* Disertacije i teze

Borkowski MM. Infant sleep and feeding: a telephone sur-
vey 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.htmArticle

* Monografije u elektronskoj formi

CDI, clinical dermatology illustrated [monograph on
CDROM]. 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 dostavlja-
ju se na kraju teksta rukopisa, kao posebni doku-
menti na posebnim stranicama.

— Tabele i1 grafikone pripremiti u formatu koji je
lc}ompatibilan sa programom Microsoft Word for Win-

ows.

— Slike pripremiti u JPG, GIF TIFF, EPS i sl. for-
matu

— 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 fusnota-
ma koriste¢i sledece simbole: *, 1, 1, §, | |, 9, ** 11, & 1.

— U legendama mlkrofotograﬁ]a navesti korisée-
nu vrstu bojenja i uvecanje na mikroskopu. Mikrofo-
tografije treba da sadrze merne skale.

— Ukoliko se koriste tabele, grafikoni, sheme ili
fotografije koji su ranije ve¢ objavljeni, u naslovu
navesti izvor 1 poslati potpisanu izjavu autora o sa-
glasnosti za objavljivanje.

— Svi prilozi bi¢e Stampani u crno-beloj tehnici.
Ukoliko autori zele Stampanje u boji potrebno je da
snose tro§kove Stampe.

7. Slanje rukopisa

Prijem rukopisa vrsi se u elektronskoj formi na stra-
nici: aseestant.ceon.rs/index.php/medpreg/. Da biste
prijavili rad morate se prethodno registrovati. Ako
ste ve¢ registrovani korisnik, mozete odmah da se pri-
javite i zapoCnete proces prijave priloga u pet koraka.

8. Dodatne obaveze

Ukoliko autor i svi koautori nisu uplatili ¢lanari-
nu za Medicinski pregled, rad nece biti Stampan.
Radovi koji nisu napisani u skladu sa pravilima Me-
dicinskog 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 sekreta-
ru:

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 fields
of biomedicine intended for broad circles of doctors. The
papers are published in Serbian language with an ex-
Eanded summary in English language and contributions

oth in Serbian and English language, and selected pa-
pers are published in English language at full length with
the summary in Serbian language. Papers coming from
non-Serbian speaking regions are published in English
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 interpretations.
They should contain data which could be the basis to
check the obtained results and reproduce the investi-
gative 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
publication provided that the authors confirm their ex-
pertise in the relevant area by citing at least 5 auto-cita-
tions.

4. Preliminary reports — up to 4 pages — contain
scientific results of significant importance requiring
urgent publishing; however, it need not provide detailed
description for repeating the obtained results. It
presents new scientific data without a detailed explana-
tion 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 regroduce previous investigation and represent a
valuable source of knowledge and adaption of original
investigations for the needs of current science and prac-
tise.

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 disease,
unexpected reactions to a therapy, application of new di-
agnostic 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
publishes feuiﬁetons, book reviews, extracts from for-
eign literature, reports from congresses and profession-
al meetings, communications on activities of certain
medical institutions, branches and sections, announce-
ments of the Editorial Board, letters to the Editorial
Board, novelties in medicine, questions and answers,
professional and vocational news and In memoriam.

Preparation of the manuscript

The covering letter:

— It must contain the proof given by the author that
the paper represents an original work, that it has neither
been previously published in other journals nor is un-
der consideration to be published in other journals.

— It must confirm tltl)at all the authors meet criteria
set for the authorship of the paper, that they agree
completely with the text and that tﬁere is no conflict of
interest.

— It must state the type of the paper submitted (an
original study, a review article, a preliminary report, a
protessional 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 characters), full names and sur-
names of the authors (not more than 6) indexed by num-
bers corresponding to those given in the heading along
with the full name and place of the institutions they work
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 corre-
spondence) 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 re-
view of problems, objectives, methods, important re-
sults and conclusions. It should be structured into the
paragraphs 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
report and conclusion

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

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

4. The text of the paper. The text of original stud-
ies must contain the following: introduction (with the
clearly defined objective of the study), material and
methods, results, discussion, conclusion, list of abbre-
viations (if used in the text) and not necessarily, the ac-
knowledgment mentioning those who have helped in
the investigation and preparation of the paper.

— The text of a case report should contain the fol-
lowing: 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, summa-
ry and conclusion. Only commonly accepted abbrevia-
tions (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 met-
ric system of the International System of Units — SI.
Temperature should be expressed in Celsius degrees
(°C). and pressure in mmHg.

— 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 objec-
tive of the investigation and hypothesis.

Material and methods should contain data on de-
sign 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 dur-
ing 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 to-
wards the problem mentioned in the introduction. Con-
clusions must be based solely on the author’s own results,
corroborating them. Avoid generalised and unnecessar
conclusions. Conclusions in the text must be in accord-
ance with those given in the summary.

5. References. References are to ge given in the text
under Arabic numerals in parentheses consecutively in
the order of their first citation. Avoid a large number of ci-
tations in the text. The title of journals should be abbrevi-
ated according to the style used in Index Medicus (http:/
www.nlm.nih.gov/tsd/serials/lji.html). Apply Vancouver
Group’s Criteria, which define the order of data and punc-
tuation marks separating them. Examples of correct forms
of references are given below. List aﬁ authors, but if the
number exceeds six, give the names of six authors fol-
lowed by et “al’.

Articles in journals

* A standard article

Ginsberg JS, Bates SM. Management of venous thromboembo-
lism during pregnancy. J 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. ] 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

* 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 invad-
ing microorganisms. In: Soderman WA Jr, Soderman WA, eds.
Pathologic 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 pro-
gramming. EuroGP 2002: Proceedings of the 5th European Con-
ference on Genetic Programming; 2002 Apr 3-5; Kinsdale, Ire-
land. 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 III: 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 al-
lowed is six!

— Tables, graphs, schemes and photographs are to
be submitted at the end of the manuscript, on separate

ages.
Page Tables and graphs are to be prepared in the for-
mat compatible wit% Microsoft Word for Windows
programme. Photographs are to be prepared in JPG,
GIF, TIFF, EPS or similar format.

— Each attachment must be numbered by Arabic
numerals consecutively in the order of their appear-
ance 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, £, §, |, I, ** T . 1 I .

— 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 published, 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. Manuscript submission

The manuscripts can be submited on the web-page:
aseestant.ceon.rs/index.php/medpreg/. The authors
have to register with the journal prior to submitting their
manuscript, or, if already registered, they can simply log
in and begin the 5 step process.

8. 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
Editorial 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 infor-
mation:

Drustvo lekara Vojvodine
Vase Stajica 9
21000 Novi Sad
Tel. 021/521 096; 063/81 33 875
E-mail: dlv@neobee.net




